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TITLE OF THE INVENTION
PREPARATION OF OXINDOLE DERIVATIVES AS NOVEL DIACYLGLYCERIDE O-
ACYLTRANSFERASE 2 INHIBITORS

FIELD OF THE INVENTION

The present invention is directed to novel pharmaceuntical compounds which inhibit
diacylglveeride O-acyltransterase 2 ("DGAT2™), and may be uselul for preventing, treating or
acting as a reversing agent for hepatic steatosis, nonaleoholic steatohepatitis (NASH), fibrosis,
type-2 diabetes mellitus, obesity, hyperlipidemia, hypercholesterolemmia, atherosclerosis,
cognitive decline, dernentia, cardiorenal diseases such as chronic kidney diseases and heart
failure, and related diseases and conditions, as well as methods of making such compounds and

pharmaceutical compositions comprising such a compound and a pharmaceutical carrier.

BACKGROUND OF THE INVENTION

Triacyiglycerols (“T'Gs™) serve several functions in living organisms. One such function
of TGs is in the siorage of energy. TGs also play arole in the synthests of membrane lipids. TG
synthesis 1n cells may protect thern from the potentially toxic effects of excess fatty acid ("FA™).
in enterocytes and hepatocvtes, TGs are synthesized for the assembly and secretion of
lipoproteins which transport FA between fissues. TGs play a role in the skin’s surface water
barrier, and TGs in adipose tissue provide insulation for organisms.

The glycerol phosphate and the monoacylglycerol pathways are the major pathways for
the biosynthesis of TG. However, the last step in the synthesis of TG mvolves the reaction of a
fatty acyl-CoA and diacylglycerol ("BAG”) to form TG. The reaction is catalyzed by acyl-
CoAdiacviglycerol acvitransferase ("DGAT™) enzymes. There have been identified two DGAT
enzymes, DGATL and DGAT2. Although DGATI and DGAT?Z catalyze the same reaction, they
differ significantly at the level of DINA and protein sequences. DGAT2 can utilize endogenous
fatty acid to synthesize TG in in vitro assays, whereas DGAT! appears to be more dependent on
exogenous fatty acid (Yen er al., J. Lipid Research, 2008, 49, 2283). Inactivation of DGAT2
impaired cytosolic lipid droplet growth, whereas inactivation of DGATI exerts opposite effect.
(Li et af., Arterioscler. Thromb. Vasc. Biol 2015, 35, 1080},

DGAT? 15 an mtegral membrane protein of the endoplasmuic reticulum and 1s expressed
strongly in adipose tissue and the liver. DGAT2 appears 1o be the dominant DGAT enzyvme

controlling T( homeostasis in vive. DGATZ deficient mice sarvive for only a few hours after
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birth. On the other hand, DGAT1 deficient nuce are viable (Yen er o/, J. Lipid Research, 2008,
49, 2283).

Despite this perinatal lethal phenotype, the metabolic role of DGAT2 has been mostly
understood from effort exploiting andi-sense chigonucleotides {(ASO) in rodents. In this setting,
DGATZ knockdown in ob/0b mice with a DGAT2 gene-specific ASQO resulted in a dose
dependent decrease in very tow density lipoprotein ("VLDL™) and a reduction in plasma TG,
total cholesterol, and ApoB (Liw, ef of | Biochim. Biophys Actfa 2008, 1781, 97). Tn the same
studv, DGAT?2 antisense oligonucieotide treatment of 0b/ch mice showed a decrease in weight
gain, adipose weight and hepatic TG content. 7d. In another study, antisense treatment of ob/ob
mice improved hepatic steatosis and hyperlipidemia (Yu, ef ol | Hepatology, 2008, 42, 362).
Anaother study showed that diet-induced hepatic steatosis and insulin resistance was improved by
knocking down DGAT2 in rats. These effects seem to be unique to inhibition of DGAT2, as
ASQ against BGATT did not lead to similar beneficial effects. Although the molecular
mechanism behind these observations remains uncertain, the collective data suggest that
suppression of DGAT? is associated with reduced expression of lipogenic genes (SREBP ¢,
ACCL, 8CD1, and mtGPAT) and increased expression of oxidative/thermogenic genes (CPTH,
UCP2) (Chot ef ol J Bio. Chem., 2007, 282, 22678).

In light of the above, inhibitors of DGATZ are useful for treating disease related to the
spectrum of metabolic svndrome such as hepatic sieatosis, non-alcoholic steatohepatitis (NASH},
fibrosis, type-2 diabeies melhitus, obesity, hypedipidernia, hypercholesterolenua, atherosclerosis,
cogretive decline, dementia, cardiorenal diseases such as chrorue kidney diseases and heart
failure and related diseases and conditions.

DGATZ ihibitor compounds are described in W0O2021064590, WO2016036633,
WO2G16036636, WOZ016036638, WO2018093696, WO2018093608, WO2013150416,
US20150259323, WO2015077299, W(O2017011276, WO2018033832, US201801628,
WO2003053363,

SUMMARY OF THE INVENTION

The present invention relates to compounds represented by Formula ©
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as well as pharmaceutically acceptable salts, esters, and prodrugs thereof, which are DGAT2
mhibitors. Also provided are methods of making compounds of Formula I, pharmaceutical
compositions comprising compounds of Formula § and methods of using these compounds to
5 ireal hepatic steatosis, nonalcoholic steatohepatitis (NASH), fibrosis, tvpe-2 diabetes mellitus,
obesity, hvperlipidenua, hypercholesterolemia, atherosclerosis, cognitive decline, dementia,
cardiorenal diseases such as chronic kidney diseases and heart failure and related diseases and

conditions, comprising administering a compound of formula ¥ to a patient in need thereof.

10 DETAILED DESCRIPTION OF THE INVENTION

The present disclosure is directed to compounds having structural Formula

?1
=X N
R* ¥¥
i | )
N X
R £
& Ra” RZB
H

or pharmaceutically acceptable salts thereof wherein:

X, Y, and 7 are independently selected from N or C(R);

15 Rlis
(1} phenyl unsubstituted or substituted with 1, 2, or 3R®, or
{2} S- or 6~-membered heteroaryl containing 1, 2, 3 or 4 heteroatoms independently
selected from N, O, and S, wherein the heteroarvl is unsubstituted or substituted
with 1.2, or 3 R®, or
20 (3) 8- to 10- membered fused heteroarvi containing 1, 2, 3 hetercatoms independently

selected from N, §, and §, wherein the heteroaryl is umsubstituted or substituted
with 1, 2, or 3 R,
R’ and R™ are independently selected from

{1} hydrogen,

25 {2} halogen,
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(3) hydroxy,
4y {(Crealkyl,
{(3) {Cisthaloalkyl,
(6} R™and R™ join to form spiro{Cssjcyeloalkyl unsubstituted or optionally mono-
5 substituted, or disubstituted with Cisalkyl, halogen, OH, or
(7} R% and R? join to form spiro 4- to 8- membered heterocyclyl containing | or 2
heteroatorns independently selected from N, §, and § wherein the heterocyclvl is

unsubstituted or substituted by 1, 2. or 3R’;

R’is
10 H 4~ 10 7-membered heteroeyclyl containing 1, 2 or 3 heteroatoms independently
selected from N, O and 8,
{2} 5-or &-membered heteroaryl containing 1, 2 or 3 heteroatoms independently
selected from N, O, and §,
{3y  -{Cisalkyi-heteroaryl, wherein the heteroaryl is a 5- or 6-mermbered hetercaryl
15 containing 1, 2, or 3 heteroatoms independently selected from N, O and S,
{4) ~{Crgallyl-arvi,
(5) ~{Crejalkyl-heterocyclyl, wherein the heterocyelvl is a 3- to 6~-membered ring

containing 1 or 2 heteroatoms independently selected from N, O and §,
6} ~{Cieatkyl,
20 {7y {Cisyeyvcloalkyl,
&)y  ACighydroxvalkyl,
(9 ACis)alkyl-S{On-NR¥R™ or
10 {Creapaikyl-S{0)-{Ciaalkyl,
wherein each cycloalkyl, or heterocyelyl is unsubstituted or substituted with 1, 2, or 3 R%, and
25  wherein each alkyl, aryl or heteroaryl is unsubstituted or substituted with 1, 2, or 3 R'";
R*is
{1} hydrogen, or
{2) {Cisyalkyl,
or R* and R* combine along with the nitrogen atom to which they are atiached o form a mono-
30 or bicyelic heterocvelyl ring containing 1 or 2 heteroatoms independently selected from N, O and
S, wherein the heterocyclvl ring is unsubstituted or substituted by 1, 2, or 3 R,
when present, each R’ is selected from

{1y hvdrogen,
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) {Cyis3)alkyl,

(3 {Cishaloalkyl,

{4} cvano,

&) halogen,

when present, each R® is independently selected from

{1} Cyano,

{2} halogen,

(3) -OC 1salkyl

{4) {Csg)eycloalkyl optionally substituted with halogen or OH,

(5) ~{C=0)NH,,

{6) {Cs.6} evcloalkvioxy wherein the cvcloalkyl is optionally substituted with halogen,
or OH,

{7y hydrony,

8y N®R"p

{9 -NH(C=0) ({1«)alkvl,

(10)  {Cas)cychic amine optionally substituted with one or two halogen substituents,

(i) (Ciehaloalkyl-,

{12y -O(Crehaloalkyl optionally substituted with OH,

(13} OCostallyl-(Cssjeyeloalkyl optionally substituted with one or two halogen
substituents,

14y -SOCrealkyl,

{15) -SONH{(Cigyalkvl,

(16) -SCgatkyl,

(17y  -~8Cjchaloalkyl, or

{(18)  (Crealkyl,

when present, each R is independently selected from

{1}y (Cisyalkyl,

(2) halogen,

(3) {Cis)alkoxy-,

{4) {Cisjhaloalkyl-, or

(%) hydroxy,

when present, R* and R® are independently selected from

(1

hvdrogen,



WO 2022/076496 PCT/US2021/053681

{2) {Cisjalkyl, or
(3 {Csnyeycloalkyl;
when present, each R® is independently selected from
1y (Crayalkyl
5 2y (Cisihaloalkyl-,
{3} OX0,
{4} {Cas)eveloalkyl,
(5)  NRM,
{6) hydroxy,
10 (N {Ciayalkoxyi-,
(8}  cyvano,
(9} halogen,
{10y -SO:{Creyalkyl,
{11y {Cisyalkyl SOHCisdalkyl,
15 {(12) -CO)Y Craalkyl, or
(13}  O{Ciajatkyl,
when present, R is independently selected from
{(H) hydrogen,
{2} {Crajalkyl,
20 (3) {Cisdalkoxy-,
4 hydroxy,
{3} halogen,
{6} {Cys)alkyl-S-,
(N {Cya)haloalkyl-, or
25 (8  NERW:,
RY when present, is independently
{1} hydrogen, or
(2} {(Cisalkyl
in Embodiment 1a of this disclosure are compounds of Formuda I or a pharmaceutically
30 acceptable salt of anv of the foregoing, wherein R! is
a) phenyl optionally substituted with one to three substituents independently selected from
halogen, hydroxy, ON, Csalkyl, Cishaloalkyl, Ciecvcloalkyl optionally substituted with

halogen or OH, OCisalkvl, -OCishaloalkyvl optionally substituted with OH, -0Cs.

6
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b}

<)

d)

scycloalkyl, -SCisalkyl, -SCishaloalkyl, S{OpCisalkyl, {(NH(C=0)Csalkyl, C{O)NH:,
S(ORNHC salkyvl, N(RY,, or azetidiny] optionally substituted with one or two halogen
substituents.

a 6 membered heteroaryl containing one or two nitrogen atorns substituted with one or
two substituents independently selected from: halogen, hydroxy, Uisaltkyl, Cishaloatkyl,
Crseveloalkyl, -OCsalkyl, <OCshaloalkyl, OCaalkyi-Caseveloalkyl optionally
substituied with 1-2 halogen substituents, aretidinyl optionally substituted with 1-2
halogens, UN, -SCiaalkyl, or -SCishaloalkyl;

a 5 membered heteroaryl containing one to four nifrogen atoms or hetero atoms
independently selected from N, O, and 8 optionally substituied with one to two
substituents independently selected from with halogen. (Ciajalkyl, (Cssjcycloalkyl, (Cr.
sthaloallvl-, OH or OC salkyvl, OCosalkyvi-Ciscycloalkyl optionally sebstituted with 1-2
halogens, G{Cr.adhaloalkyl-, O(Crs)haloalkyvi-OH, azetidingl optionally substituted with
1-2 halogens; or

8- to 10~ membered fused heteroaryl containing 1, 2, 3 heteroatoms independently
selecied from N, O, and S, wherein the heteroarvl is ansubsiituted or substituted with

halogen, {Cia)alky], (Csejevcloalkyl, (Ciadhaloalkvi-, OH or OCisaltkyl.

in Embediment 1b of thus disclosure are compounds of Formula I, or a pharmaceutically

acceptabie salt of any of the foregoing, wherein R' is

a)

b

phenyl optionally substituted with one to three substifuents independently selected from
halogen, hvdroxy, CN, Ciaalkyl, Cishaloalkyl, Cascveloalkyl optionally substituted with
halogen or OH, OCiaalkyl, -OCishaloalivl optionally substituted with OH, -OCa.
seycloalkyl, -SCisalkyl, -SCyshaloalkvl, S(ORCrsalkyl, «(WH{C=0)Csalkyl.

a 6 membered heteroaryl containing one or two ntirogen atoros substituted with one or
two substituents independently selected fronu halogen, hydroxy, Ciaaltkyl, Cishaloatkyvl,
Csseveloalkyl, -OCsalkyl, -0C shaloalkyl, -O-Chscycloalkyl, CN, -8Cysalkyl, or -8C .
shaloatkyl;

a 5 membered heteroary! containing one to four nitrogen atoms or hetero atoms
independently selected from N, O, and § optionally substituted with one to two
substituenis independently selected from with halogen, (Cia)alkvl, {Csgyeveloalkyl, (Cr-

syhaloalkyl-, OH or OCisalkvl; or

~3
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d)

8- to 10~ membered fused heteroaryl containing 1, 2, 3 heteroatoms independently
selected from N, 0, and S, wherein the heteroarvi is unsubstituted or substituted with

halogen, {Cia)alkyvl, (Cssieveloalkyl, (Ciahaloalkyvi-, OH or OCisalkyl.

in Embodiment 2 of this disclosure are compounds of Formula I, or of Embodiment 1, or a

pharmaceutically acceptable salt of any of the foregoing

wherein RY is not atkyl.

=2

in Embodiment 3a of this disclosure are compounds of Formula §, or any one of Embodiments 1-

2. or a pharmaceutically acceptable salt of any of the foregoing, wherein R'is

a)

b

)

d)

pheny! substituted with one to three substituents independently selected from halogen,
hydroxy, CN, Ciaalkyl, Cishaloalkyl, Csscveloalkyl optionally substituled with halogen
or OH, ~-OCsalkyl, -OC shaloalkyvl optionally substituied with OH, -OCsscycloalkyl, -
SCsalkyvl,  -SCishaloalkyl, S(ORCisalkyl, or  -NH{C=0)Cisalkyl, C{O}NH;,
S(O)NHCsalkyvl, MR, azetidinyl optionally substituted with one or two halogen
substituents;;

a & membered heteroarvl containing one or fwo nitrogen atons substituted with one to two
substituent selected from: halogen, hydroxy, Cisalkyl, Cizhaloalkyl, Csecycloalkyl, -OC.
salkyl, ~-OC shaloatkyl, OCeaalkyvi-Caseveloalkyl optionally substituted with 1-2 halogens,
azetidiny] optionally substituted with 1-2 halogens, ON, -8Csalkyvl, -SCshaloalkyl;

a 5 membered hetercaryl containing one to four nitrogen atoms or heteroatoms
independently selected from N, O, and 5 optionally substituted with one to two substituents
mdependently selected from with halogen, (Ciajalkyl, (Cisieycloatkyl, (Ciadhaloalkyl-,
OH, OCsalkyl, OCosalkyl-Cascycloalkyl optionally substituted with 1-2 halogens, O(Ci.
syhaloatkyl-, O(Cishaloalkyl-OH, azetidinv! optionally substituted with 1-2 halogens; or
8- to 1(~ membered fused heteroaryl containing at least one nitrogen and optionally

containing one oxvgen.

in Embodiment 3b of this disclosure are compounds of Formula L, or any one of Embodiments 1-

2, or a pharmaceutically acceptable sait of any of the foregoing, wherein R is

a)

b}

phenyl substituted with one to three substituents independently selected from halogen,
hydroxy, CN, Ciaalkyl, Cishaloalkyl, Ciscycloalkyl optionally substituted with halogen
or OH, -0Cizalkyl, -OC shaloalkvi optionally substituied with OH, -OCs.scycloallyi, -
S$Cisalkyl, -SCishaloalkyl, S{OQCisalkvl, or NH{C=0)Cizalkyvl, and wherein the
cycloalkyl is optionally substituted with halogen, or OH,

a 6 membered heteroarvl containing one or two nitrogen atoms substitiied with one to two

substituent selected fromy: halogen, hyvdroxy, Ciaalkyl, Cishaloatkvi, Ca.seveloalkyl, -0

8
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d)

salkvl, -OCshaloalkyl, -0-Csecycloalkyl, ON, -SCaalkyl, -SCishaloalkyl;

a 5 membered heteroarvl containing one fo fow nifrogen atoms or heteroatoms
independently selected from N, O, and S optionally substituted with one to two substituents
independently selectad from with halogen, (Cis)alkyvl, (Css)eycloalkyl, (Cis)haloalkyl-,
OH or OCyaalkyl, or

8- to 10- membered fused heteroaryl containing at feast one nitrogen and optionally

confatning one oxygen.

in Embodiment 4 of this disclosure are compowunds of Foromia I, or any one of Embodiments 1-

3, or a pharmaceutically acceptable salt of any of the foregoing, wherein R'is

a)

)

d)

phenyl substituted with a substituent selected from: halogen, hydroxy, Cusalkyl, Cu.
shaloatkyl, -OCsalkyvl, -0Cishaloalkyl -O-cyclopropyl optionally substituted with
halogen or hydroxy, -8Cisalkyl, -8Cishaloalkyl, S(ORNHCH:, S{(OnCisalkyl, -
NH(C=0)Crsalkyl, ON, azetidinyl optionally substituted with one or two fluoro
substituents, C{O)NH,, N{CH;z), and wherein the pheny! is optionally further substituted
with 1 or 2 fluorine atoms;

a 6 membered hetercaryl containing one or two nitrogen atoms substituted with one or two
substituents  selected from:  Cisalkyl, Cishaloalkyl, -0Ciaatkyl, -OC;shaloalkyl
optionally substituted with hydroxy, ~-O-cyclopropyl optionally substituted with halogen or
hydroxy, -O-Ciaalkvi-Csscycloalkyl, -8Cysalkyl, -5C shaloalkyl, azetidmyl optionally
substituied with one or two fluoro substituents,, halogen, ~-OC;salkyl-OH, -OCshaloalkyl-
OH. and wherein the 6-merubered heteroaryl is optionally further substituted with 1 or 2
fluorine atoms or CHj;

5 membered heteroarvl comtaining one to four nifrogen atoms or heteroatoms
independently selected from N, O, and S optionally substituted with one to two substituents
mndependently selected from with halogen, (Ci.2jalkyl, (Cseevcloalkyl, (Crgdhaloalkyl-, -
OH, 0C 1salkyl, OCosalkyl-Csscycloalkyl optionally substituted with 1-2 halogens, O(Cy.
sphaloativl-, O(Cis)haloalky-OH, azetidinyl optionally substitted with 1-2 fluoro
substituents ; or

9 or 10- membered fused heteroarvl containing one or two heterocatoms independently

selected from rutrogen or oxygen, optionally substituted with methyl.

in Embediment 5 of this disclosure are compounds of Formula |, or any one of Embodiments i-

4, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is
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in Embediment 6a of this disclosure are compounds of Formula I, or anv one of Embodiments
1-4 or a pharmaceutically acceptable sait of any of the foregoing, wherein R’ is a phenyi
substituted with substituent selected from -OH, -CHs, -CF.CHs, -OCHF,, -OCHCH;, -
OCH(CHs ), ~OCFCH;, -OCEFCHF,, ~OCH:CHF;, -OCF;, O-cyclopropyl, eyclopropvl, -
SCHF», CN, F, S{O),NHCH:, CIOWNH,, S(0):CHz, N(CHs),, -NH{C=0)CH:, azetidinyl, or 3,3~

difluoroazetidiny! wherein the phenyl is optionally further substitited with 1 or 2 {luorine atoms.

16
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in Embodiment 6b of this disclosure are compounds of Formula L, or any one of Embodiments
1-4 or a pharmaceutically acceptable sait of any of the foregoing, wherein R! is a phenyl
substituted with substituent selected from -OH, -CHa, ~-CF2CH;, -OCHF,, -OCHCH;, -
OCFCH:, ~-OCFCHF,, -OCH:CHF,, -OCF;, O-cyclopropyl, -SCHF,, -NH(C=0)CH;, or 3,3~
diflucroazetidinyl wherein the phenvl is optionally further substituted with 1 or 2 fluorine atoms.
in Embodiment 7a of this disclosure are compounds of Formula |, or anyv one of Embodiments
1-4 or a pharmaceutically acceptable salt of any of the {oregoing, wherein R!is a pyridiny],
substituted with one or two substituents independently selected from F, OH, -CHs, -CFCH;, -
OCH(CH: )2, OCHE,, -OCHCH,, -OCFCHs, -OCEHR:CHE,, ~OCHCH(CHa g, -OCHCHF:, -
OCHCFs, ~OCFs, cyclopropyl, O-cyclopropyl, O-CHa-cvclopropyl optionally substitided with 1
or 2 F, O-CHs~cyclobutyl optionally substituted with 2 F, QCH(UF)CH;, OCH:CF CHF,,
OCF,CH:OH, or -SCHF,.
in Embeodiment 7h of this disclosure are compounds of Formuda I, or any one of Embodiments
1~4 or a pharmaceutically acceptable salt of any of the foregoing, wherein R' s a pyridinyl,
substituted with one or two substituents independently selected from F, OH, -CH;, -CFCH;, -
OCHF,, -OCH,CH;, -OCF:CHs, - OCFCHF,, -OCHCHY,, -OCFs, evclopropyl, or ~-SCHF,.
in Embeodiment 8 of this disclosure are compounds of Formula I, or any ove of Embodiments 1-
4 or a pharmaceutically acceptable salt of any of the foregoing, wherein R'is a pyrimidinyl,
substituted with one or two substituents independently selected from F, OCH,CHF,, OCH>CFs.
in Embediment 9 of this disclosure are compounds of Formula L. or any one of Emboduments 1-
4 or a pharmaceutically acceptable salt of any of the foregoing, wherein R' is 2 9 or 10 membered
fused heteroaryl containing one N aton.
in Embediment 10 of this disclosure are compounds of Formula i, or any one of Embodiments 1-
# O
6, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is " ?f )

in Embeodiment 11 of this discloswre are compounds of Formulda I or any one of Embodiments

1-6 or a pharmaceutically acceptable salt of any of the foregoing, wherein Rl is o

in Embodiment 12 of this disclosure are corupounds of Formula §, or any one of Eysbodients |-

s

-
4
5, or 7, or a pharmaceutically acceptable salt of anv of the foregoing, wherein R' is i

in Embediment 13 of this disclosure are compounds of Formula i, or any one of Embodiments 1-
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HED

&, or a pharmaceutically acceptable sait of any of the foregoing, wherein R'is
in Embodiment 14 of this disclosure are compounds of Formuda 1, or any one of Embodiments 1-

F\/M

S,
N
¥ @
: . o ~ . . . o
3, or 7, or a pharmaceutically acceptable saft of any of the foregoing, wherein Rl is - .
in Embodiment 1% of this disclosure are compounds of Formula I, or any one of Embodiments 1-
CF10
N
@
5, or 7, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is =&

in Embodiment 16 of this disclosure are compounds of Formula §, or any one of Embodiments 1-
CFO

@

5, or 7, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is T

in Embodiment 17 of this disclosure are compounds of Formula 1, or any one of Embodiments 1-
CFg .

6, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is

in Embodiment 18 of thus disclosure are compounds of Formula |, or any one of Embodiments 1-

@' %
6, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is ~ Fr

in Embodiment 19 of this disclosure are compounds of Formula §, or any one of Embodiments 1-

"
F T
AN

s, or 7, or a pharmaceutically acceptable salt of any of the foregoing, wherein R g

in Embodiment 20 of this disclosure are compounds of Formula {, or any one of Embodiments 1-

o
_,Q =R
¥ \ j
= . . . - . F
3, or 7, or a pharmaceutically acceptable salt of any of the foregoing, wherein RU s .

in Embediment 21 of this disclosure are compounds of Formula I, or any one of Embodiments 1-

0
X
5. or 7, or a pharmaceutically acceptable salt of anv of the foregoing, wherein R' is .

in Embodiment 22 of this disclosure are compounds of Formuida 1, or any one of Embodiments 1-
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5, or 7, or a pharmaceutically acceptable salt of any of the foregoing, wherein R ig .
in Embeodiment 23 of this disclosure are compounds of Formula I, or Embodiments 1-22, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R™ and R™
are selected from one of the following:

(1} R®and R*® are hvdrogen,

{2} R™ishvdrogen and R® is (Crspalkyl, or R*is {Cis)alkyl and R™ is hvdrogen,

(3} R™is halogen and R¥ is (Cro)alkyl, or R is (Cig)atkyl and R? is halogen,

{4y R¥ishvdroxy and R and (Credalkyl, or R% is (Credalkyl and R is hydrosy,

(5) R is hydroxy and R and (Cishaloalkyl, or R* is (Cis)haloalky! and R? is
hydroxy,

(6)  R™and R™ are each independently selected from (Cs)alkyl,

(7Y R and R™ join to form spiro 4- to & membered heterocyely] containing | or 2
heteroatoms independently selected from N, O and 8 wherein the heterocyclyl s
unsubstituted or substituted by 1,2, or 3R, or

(&) R% and R% join to form spiro{Cas)eycloalkyvl unsubstituied or optionally mono-
substituted, or disubstituted with Ciealkyi, halogen, or OH.

in Embodiment 24 of this disclosure are compounds of Formula |, or Embodiments 1-23, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R* and R
are independently selected from H, and Cisalkyl, or together to form a spiro Ciscvcloalkyl.

in Embodiment 252 of this disclosure are compounds of Formula 1, or Embodiments 1-23, ora
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R? and R
are independently selected from hydrogen, CHs, OH, CFs, CH{CH: )y, or CHCHa.

in Embodiment 25b of this disclosure are compounds of Formula |, or Embodiments 1-23, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R* and R®
are independently selected from hydrogen, CHs, CH{THs),, or CHaCHa,

in Embodiment 26 of thus disclosure are compounds of Fornmwla I, or Embodiments 1-23, or a
class thereof, or a pharmaceutically acceptabie salt of any of the foregoing, wherein R* and R™
are joined at the carbon to which they both attach to form cyclobutyl, cyclopropyl, or
cyclopentyl.

in Embodiment 27a of this disclosure are compounds of Formula §, or any one of Embodiments
1-22, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is

13
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(H 4- 10 7-membered heterocyclyl containing 1, 2 or 3 heteroatoms independently
selected from N, O and S,
(2) 5~ or 6-membered heteroaryl containing 1, 2 or 3 heteroatoms independently
selected from N, O, and 8,
(3} ~{(Cr.syalkyl-heteroarvl, wherein the heteroarvl is a 5~ or 6-membered heteroaryl
containing 1, 2 or 3 heteroatoms independenily selected from N, G and §,
4y  ACigaikyl-aryl,
(5)  -{Cis)alkyl-heterocyclyl, wherein the heterocyelyl is a 3- to 6-membered ring
containing | or 2 heteroatoms independently selected from N, O and 5,
{6} ~{Crgalkyl,
(N (Ui pcycloalkyl,
(8} (Crgphvdroxyaltkyl,
(9 ~(Cis)alkyi-S(OnR-NR¥R® or
{10y «(Cig)alkvl-S(Op-(Crsyalkyl,
wherein each arvl, heteroaryl, cycloalkyl, or heterocyelyl 1s unsubstituted or substituted with 1,
2, or 3 R, and wharein each alkyl, aryl or heteroary! is unsubstituted or substituted with 1, 2, or
5 R0
in Embodiment 27b of this disclosure are compounds of Formula I, or any one of Embodimenis
1-26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is
(1) 4- to 7~-membered heterocyclvl contatning 1, 2 or 3 heteroatoms independently
selected from N, O and §,
{2}  5- or 6-membered heteroaryl contamning 1, 2 or 3 heteroatoms independently
selected from N, §Q, and §,
3y ~{Cigalkyl-heteroaryl, wherein the heteroaryl is a 5~ or 6-membered heteroaryt
containing |, 2 or 3 heteroatoms independently selected from N, QG and §,
4 (Crsyalkyl-aryl,
{5} -(Cisyalkyi-heterocyclvl, wherein the heterocyelyl is 3 3- 1o 6-membered ring
containing 1 or 2 heteroatoms independently selected from N, O and 5,
6y ~{Crgalkyl,
(N -{{ssyeveloalkyl,
(8}  (Crohvdroxyalkyl,
(9 ACie)alkyi-S{O)-NRYR® or
(10} ~{Ciepalky-S{On-(Crayalkyl
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wherein each arvl, heteroaryl, cycloalkyl, or heterocyelyl 1s unsubstituted or substituted with 1,
2, or 3 R?, and wherein each allyl, aryl or heteroaryl is unsubstituted or substituted with 1, 2, or
3RI0
in Embeodiment 28 of this disclosure are compounds of Formula I, or anv one of Embodiments
1-26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is
{1y 4- 1o 6~-membered heterocvelvl confaining 1, 2, or 3 heteroatoms independently
selected from N, O and §,
2y  ~{Cisevcloalkyl,
(3 ~{Crsihydroxvalkyl,
(4 ACie)alkyl-S{0)-NR¥R™ or
(5} {Crepallyl-S{0)-(Craralkyl,
wherein each cvcloalkyl, or heterocyclyl is unsubstituted or substituted with 1, 2. or 3R’, and
whaerein each alkyl, is unsubstituted or substituted with 1, 2, or 3 R
in Embodiment 29 of thus disclosure are compounds of Formula {, or any one of Embodiments 1-
26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R? is
{1} 4- to 6-membered heterocyclyl containing 1, 2, or 3 heteroatoms independently
selected from N, G and S,
(2} {Cagyeveloatkyl
(3} «(Cigihvdroxvalkvi,
(4) (Cro)alkyl-S{O)-NR¥R®,
{5} {Cis3alkyl-S(On~-{C3)alkyi,
{6) (Crs)alkyi-heterocyclvl, wherein the heterocvelyl is a 5-membered heterocvelyl
containing 1 O heteroaton,
{7} 5~ to 6-membered heteroaryl containing 1, 2, or 3 heteroatorns independently selected
from N, Oand 8. or
{8} (Crslalkyl-heteroaryi, wherein the heteroarvl is a 5-membered heteroaryl containing
2 N hetercatoms,
wherein each arvl, heteroaryl, cycloalkyl, or heterocyelyl is unsubstituted or substituted with |,
2, or 3 R, and wherein each alkyl is unsubstituted or substituted with 1, 2, or 3R™
in Embodiment 30 of this disclosure are compounds of Formuda 1, or any one of Embodiments 1-

26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R® is
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(1} 4 to 6 membered cvcioalkyl optionally substituted with halogen, hydroxy. Crsalkyl,
Cychaloatkyl, OCishaloalkyl, (O Craalkvl, Crsalky1S(ORCisalkyl, OCsalkvl, or
Crealkoxyl,

{2} 4, 3, or 6 membered heterocyclyl containing 1 sulfur atom or 1 oxygen atom

5 optionally mono-substituted, disubstituted, or trisubstituted with Crsalkyl, Cr.
salky l(OH), OH, Cishaloalkyl, or oxo,

{33 Cisalkyvl wherein the alkyl is optionally mono-substituted, disubstituted, or
trisubstituted with halogen, OH, CF;, S{ORCH; S(ORNH-cvclohexyl or Cisalkyl,

{4} 6 membered heterocyclyl containing 1 nitrogen atom optionally mono-substituted,

10 disubstituted, or trisubstituted with Cisalkyl, Cishaloalkyl, C{OYCsatkyl, S(ORC .
salkyl,

(5} (Cys)alkvi-heterocyelvl, wherein the heterocvelyl is a 5-membered heterocyclyl
containing 1 O heteroatom optionally mono-substituted, disubstituted, trisubstituted
with OH,

15 {6} 3-membered heteroaryl containing 1 S atom and 2 N heteroatoms optionally mono-
substitoted, disubstituted, trisubstituted with Ciealkyl, or

(7} (Crs)alkyl-beteroaryl, wherein the heteroarvl is a S-membered heteroarvl containing
2 N heteroatoms optionally mono-substituted, disubstituted., trisubstituted with Ci.
salkyl

20 In Embodiment 31 of this disclosure are compounds of Formula |, or any one of Embodiments
1-26 or a pharmaceutically acceptable salt of any of the foregoing, wherein R is

{1} 4 to 6 membered cvcloalkyl optionally substituted with F, OH, S{OpCH;,

CH38(0)»CH;, CFs, OCH;, CHy,

{2} 4 10 6 membered heterocyelvl containing 1 sulfur atom optionally mono-substituted,

25 disubstituted, or trisubstituted with oxo, CHF,, CHxCHs, or CH;s,
(3) 5 or 6 membered heterocyclyi containing 1 oxygen atom optionally mono-substituted,
disubstituted, or trisubstituied with CHs, OH, or CH,OH,
{4} Ciealkyl, wherein the alkyl is optionally mono-substituted, disubstituted,
trisubstituied with halogen, OH, CF;, S(0)RCH;, S(ORNH-cyclohexyl, or CHza,
30 (5) & membered heterocyelyl containing 1 nitrogen atom optionally N-substituted,

disubsiituted, or trisubstituied with CH,, C(OCH,, CHLCHF,, S(ORCH,,
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{6} {Cis)alkyl-heterocyelyl, wherein the heterocyelyl is a 5-membered heterocyclyl
containing 1 O heteroatom optionally mono-substituted, disubstituted, trisubstituted
with OF,

{7} 3-membered heteroarvi containing 1 S atom and 2 N heteroatoms optionally mono-
substituted, disubstituted, trisubstituted with CHLCHs, or

{8} CHs-hetervaryl, wherein the hetercary] is a S-membered hetercary] containing 2 N
hetercatoms ophionally mono-substituted, disubstituted, insubstituted with CHs.

in Embediment 32 of this disclosure are compounds of Formulfa §, or any one of Embodiments 1-
26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R® is

{1} 4 to 6 membered cycloalky! optionally substituted with halogen, hydroxy, Crsalkyl,
Cighaloalkyl, or Crsalkoxyl,

{2} 4, 5, or 6 memberad heterocyclyl containing 1 sulfix atom or 1 oxygen atom
optionally mono-substituted, disubstituted, or trisubstituted with Csalkyl, Ciaatkyl
{OH), OH, or oxo,

(3) Crsalkyl{OH) wherein the alkyl 15 optionally mono-substituted, disubstituted, or
trisubstituted with halogen, CFs, or Ciaatkyl

{n Embodiment 33 of thus disclosure are compounds of Formula 1, or any one of Embodiments
1-26 or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is

{1} 4 10 6 membered cvcloalkyl optionally substitited with F, OH, S{0)CH;,
CHLS{O»CH;, CFs, OCHs,

{2} 4 1o 6 membered heterocyelyl contaiming 1 sulfur atom optionally roono-substituted,
disubstituted, or trisubstituted with oxo, or CHs;

(3) 5 or 6 membered heterocyclyi containing 1 oxygen atom optionally mono-substituted,
disubstituted, or frisubstituted with CHs, or CH2OH; or

{4} Crsalkyl, wherein the alkyl is optionally mono-substituted, disubstituted, or
trisubstituted with halogen, OH, CFs, S{0)RCHs, S(O) NR# R, or CH;,

in Embodiment 34 of this disclosure are compounds of Formuda 1, or any one of Embodiments 1-

26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R® is

F
Ma e, Ma Me Me OH Mea,,, OH
? % S "%, * HO{ . Ho’a :g(j%
25 o3 =5 5 P y
; O™ [eLs7] ]
o8 0 o & %% ‘ o TEQ Md Me

‘P_A
~1
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in Embeodiment 38 of this disclosure are compounds of Formula §, or any one of Erobodiments 1-

26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R® is

. MES“ K ' 5\ Me”’
Q\‘ Sy,
R 25 o
fexg1] o5 o 3% i,\\

Me Me Me Me
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in Embodiment 36 of this disclosure are compounds of Formula 1, or any one of Erobodiments 1-

i,
o 0

26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is

Ma

In Embodiment 37 of thig disclosure are compounds of Formula 1, or any one of Embodiments 1-
26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is
Me
&
oF%
(o]
in Embeodiment 38 of this disclosure are compounds of Formula §, or any one of Embodiments 1-

26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is

18
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in Embeodiment 39 of this disclosure are compounds of Formula §, or any one of Embodiments 1-
26, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is

Me

in Embodiment 40 of this disclosure are compounds of Fornuida I, or Embodiments 1-39, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R*is TL

In Embodiment 41 of this disclosure are compounds of Formula 1, or Embodiments 1-40, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R is H,
halogen, or CN.

In Embodiment 42 of this disclosure are compounds of Formula I, or Embodiments 1-41, or a
class thereof, or a pharmaceutically acceptable sali of any of the foregoing, wherein R*is H, F (1,
or CN.

in Embediment 43 of this disclosure are compounds of Formula I, or Embodiments 23-42, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherain R is cvano,
halogen, -OCisalkyl, (Cigjeveloalky! optionally substituted with halogen or OH, -{(C=0)NH.,,
{Cs.6) cycloalkyloxy wherein the cycloalkyl is optionally substituted with halogen or OH, hydroxy,
N(R MY, SNHC=0) (Credalkyl, {Cae)eyelic amine optionally substituted with one or two halogen
substituents, (Crghaloalkvl-, -O{Cy.shaloalkyvl optionally substituted with OH, ~O¢Co.3)alky1-{Cs.
sycveloalkvl optionally substituted with one or two halogen, -SO{Crealkyl, -SONB{(Cislalkyl,
-SCirealkyl, -8Cighaloalkyl, or {Crealkyl

In Embediment 44 of this disclosure are compounds of Formuda I, or Embodiments 23-43, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R® is cvano,
halogen, -OCsalkyl, {(Cis)eycloalkyl optionally substituied with halogen or OH, {C=0WH,, (Ca.
6} cycloalkyloxy wherein the cycloalkyl is optionally substituted with halogen or OH, hydroxy,
NR My, NHC=0) (Credalkyl, {Creeyclic amine optionally substituted with one or two halogen
substituents, (Cisdhaloalkyl-, -O(Cisihaloalkyl, -SO{Ciajalkvl, -SONH(Csalkyl, -SCrealkyl,
-SCchaloalkyl

In Embodiment 45 of this disclosure are compounds of Formula §, or Embodiments 23-43, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R%is
halogen, hvdroxy, CN, -Cirealkyl, -Cichaloalkyl, -Cswevcloalkyl optionally substituted with

1%
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halogen or OH. -OCsalkyl, -OC i shaloalkyl optionally substituted with OH, ~-O{C1a)alkyl-(Cs.
sicvcloalkvl optionally substituted with one or two halogen, -OC;ccycloalkyl, -SONH(Ch.
syalkyl, ~S(OnCrsaliyl, -8-Crsallyl, -8Cishaloalkyl, or NH{C=0)Caalkyvl, (Crg)ovelic amine
optionally substituted with OH, N{C3)alkyl, -O(Cr.s)eycloalkyl.

in Embediment 46 of this disclosure are compowunds of Formula §, or Embodiments 23-43, and
44 or a class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R%is
halogen, hydroxy, CN, -Cigalkyl, -Cishaloalkyl, -Csscvcloalkyl optionally substituted with
halogen or OH, -OCsalkyl, -OC1shaloalkvl, -OCascycloalkyl, -S(OnCisallyl, -8-Crsalkyl, -
SCuchaloalkyl, or NH{C=0)Csalkyl, and wherein the cvcloalkyl 1s optionally substitited with
halogen, CN, or OH.

in Embediment 47 of this disclosure are compounds of Formula 1, or Embodiments 23-43, and
44 or a class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R®is -
F, OH, Cisalkyl, -Cishaloalkyl, G-Crscveloalkyl, ~-OCisalkvl, ~-OC 1 shaloalkyl, -8-Cisalkyi, -S-
Cishaloalkyl, or -NH{C=0)Csalkvl, wherein the cvcloalkyl is additionally optionally substituted
with 1-3 F.

in Embodiment 48 of this disclosure are compounds of Formula 1, or Embodiments 23-43, and
45, or a class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R%is
F, CN, OH, -CHzs, -CFyCH;, -OCF:CH;:, -OCHE,, -OCF;, QCH2CFs, -OCHCH;, OCH(CHs):, -
OCFCHF,, -OCHCHE,, -OCHFCH,, OCHCF,CHs, OCHCH(CH: )p, OCHLCEF,CHE,, -
cyclopropyl, -O-cyclopropyl, OCH:z-cyclopropyl optionally substituted with 1 or 2 F, OCH»-
cyclobutyl optionally substituted with 1 or 2 F, aretidine optionally substituted with 1 or 2 F, -
SCHF», 8(ORCH;, S{ORNHCH;, C(OINH,, N(CH:}:, OCE,CH2OH, or -NH(C=0)CH:,

in Embeodiment 49 of this disclosure are compounds of Formuda |, or Embodiments 23-48, or a
class thereof, or a pharmaceutically acceptable salt of anv of the foregoing, wherein R%is F, OH,
-CHs, ~CF)CHs, ~OCHE,, -OCF;, ~OCH:CHs, OCH{CH;s ), -OCF,CHY,, -OCHCHF,, -
OCHF,CHs, ~cvelopropyl, -O-cyclopropyl, -SCHF,, or -NH{C=0)YCH;s

in Embodiment 58 of this disclosure are compounds of Formuala 1, or Embodiments 1-49, or a
class thereof, or a pharmaceutically acceptabie salt of any of the foregoing, wherein R"is halogen,
Cishaloallyl, or OH.

in Embodiment 51 of this disclosure are compounds of Formulda 1, or Embodiments 1-50, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R7is F, CFs,
or OH.

in Embediment 52 of this disclosure are compounds of Formwlda I, or Embodiments 1-51, or a
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class thereof, or a pharmaceutically acceptable sait of any of the foregoing, wherein R*™is H.

In Embeodiment 53 of this disclosure are compounds of Formula I, or Embodiments 1-52, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R®is FL

in Embodiment 54 of this disclosure are compounds of Formula I, or Embodiments 1-51 or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R™ and R%
are independently selected from hydrogen and cyclohexyi

In Emboediment 58a of this disclosure are cornpounds of Formula I, or Embodiments 1-54, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is =0, -
OH, halogen, OCusalkyl, Cisalkyl, Cizhaloalky, CiaalkyiOH, -SO:{Cis)alkvl, or -CG.
33alky 1S QA Crsdalkyl, COYC aalkyl

in Embediment 55b of this disclosure are compounds of Formula I, or Embodiments 1-55, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is =0, -
OH, Cisalkyl, Cishaloalky, CisalkylOH, -SO(Cis)alkyl, or ~CalkyiSO(Cisalkyl

In Embediment 56 of this disclosure are compounds of Formula 1, or Embodiments 1-56, or a
class thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein R’ is =0, OH,
CHs, CHCHG, F, CFs, CHROH, OCH;, SOCH;, or CHLS0:CH:.

in Embodiment 57 of this disclosure are compounds of Fornuida 1, or Embodiments 1-56, or a
class thereof, or a pharmaceutically acceptable sait of any of the foregoing, wherein R is
hydrogen, OH, Ciaalkyl, Chrshaloalky, CrsalkylOH, or -Cls)alkviSOx(Creyalkyl

in Embediment 58 of this disclosure are compounds of Formula 1, or Embodiments 1-57, or a
class thersof, or a pharmaceutically acceptable salt of any of the {oregoing, wherein R is
hydrogen, OH, CH;, CHoCH:, F, CF;, CHOH or CHSOLCH.

in Embodiment 839 of this disclosure are compounds of Formula |, or any one of Embodiments
1-38, or a pharmaceutically acceptable salt of any of the foregoing, wherein X is N, Y is C{RY),
and Z is C(R).

In Embodiment 60 of this disclosure are compounds of Formula §, or anv one of Embodiments
1-58, or a pharmaceuticaily acceptable sall of anv of the foregoing, wherein X is C(R®), Yis N,
and 7 is C(R).

in Embodiment 61 of this disclosure are compounds of Formula |, or any one of Embodiments
1-38, or a pharmaceutically acceplable salt of any of the foregoing, whergin XY, and Z are
C(R%).

in Embeodiment 62 of this disclosure are compounds of Formula I, or anv one of Embodiments
1-58, or a pharmaceutically acceptable salt of any of the foregoing, wherein Xi1s N, Yis Nand 2

21
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is C{RA).
In Embodiment 63 of the present invention provides a compound as described in any one of
Examples 1-189 as cet forth below, or a pharmaceutically acceptable sall thereof.

in Embeodiment 64, the present invention is a compound selected fromy:

, or a pharmaceutically acceptable salt
thereof.

in Embodiment 65, the present invention is a compound selected from:

pharmaceutically acceptable salt thereof

in Embodiment 66, the present invention is a compound, or a pharmaceutically acceptable salt

F,
S,
r

H
Mes N @ F=0
Y e

o Me

thereof, which is o

in Embodiment 67, the present invention is a compound, or a pharmaceutically acceptable salt

‘o

thereof, which is %
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in Embodiment 68, the present invention 15 a compound, or a pharmaceutically acceptable salt

thereof, which is

In Embodiment 69, the present invention is a compound, or a pharmaceutically acceptable salt

thereof, which is

in Embodiment 78, the present invention is a compound, or a pharmaceutically acceptable salt

. . )
thereof, whichis &%

In Embodiment 71, the present invention is a compound, or a pharmaceutically acceptable salt

o~ . . FED
thereof, whichis &%

{n Embodiment 72, the present invention is a compound, or a pharmaceutically acceptable salt

thereof, whach is
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in Embodiment 73, the present invention 15 a compound, or a pharmaceutically acceptable salt

thereof, which is

In Embodiment 74, the present invention is a compound, or a pharmaceutically acceptable salt

. A O=!S
thereof, whichis ¢

In Embodiment 75, the present invention is a compound, or a pharmaceutically acceptable salt

F"&.ﬂo
N
RN

. .
thereof, whichis ¢

in Embodiment 76, the present invention is a compound, or a pharmaceutically acceptable salt
F
Fére
b @
=N
N
g =0

. .o usS
thereof, whichis ¢

In Embodiment 77, the present invention is a compound, or a pharmaceutically acceptable salt

F"k..a
]\
-
& s
oOT T o
N P
e Me

b
X1}

thereof, whach is ¢
in Embodiment 78 of the invention, the compound of formwula L, or a pharmaceutically

acceptable salt thereof, is:
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in Embaodiment 79 of the invention, the compound of formufal, ora p‘rmm waceutically accepiable
salt thereof 1s:

1-(3-(diftuoromethoxyphenyl}-3.3-dimethyl-N-(3-methvi-1. 1 -dioxidothietan-3-y1}-2-
oxoindohine-S-carboxamide,

1-(3-(difluoromethoxy yphenyl}-3-isopropy -N-3-roethyl-1, I -dioxidothietan-3-v1}-2-oxoindoline-
S-carboxanude,

-{3-({diftuoromethoxy yphenyl}-N-3-methyl-1,1-dioxidothietan-3-vi)}-2"-oxospirofcyclobitane-

1,3 indoline]-5'~carboxamide,
{(®)-1-(3-(difluoromethoxy)phenyl)-3-ethyl-3-methvl-N-(3-methyl-1, 1-dioxidothietan-3-yi)-2-
oxoindoline-S-carboxamide,
(S3-1-G-{difluoromethoxy yphenyi}-3-ethy I-3-methy1-N-(3-methyl-1, 1-dioxidothietan-3-y)-2-
oxoindoline-S-carboxamids,
{(73-1-(3~(difluoromethoxy)phenyi)-3-ethyl-3-methyl-N-((5)-3-methyi-1,1-

dioxidotetrahy drothiophen-3-yi)-2-oxoindoline-5-carboxanude,

{3)~1-(3~{difluoromethoxy ypheny}-3-ethyl-3-methy-N-({(S)-3-methyl- 1, 1~

dioxidotetrahy drothiophen-3-yi}-2-oxoindoline-5-carboxamide,
1-i3-{difluoromethoxy)phenyl]-3,3-dimethyl-N-{4-methyl- 1,1 -dioxo-thian-4-y1}-2-0xo-indoline-
S-carboxamids,

1-{3-(difluoromethoxyyphenyl]-3,3-dimethyl-N-[(38)-(3~-methyl- 1, 1 ~dioxo-thuolan-3-v1}i-2-ox0-
indoline-5-carboxamide,

{-{3-{difluoromethoxy)pheny!|-N-[( 1.5, 2R)-2-hy droxyey clopentyl]-3,3~-dimethyl-2-oxo-indoline-
S-carboxamide,

3.3-dimethyl-N-[(35)-3-methyi-1, L -dioxo-thiolan-3-y1}-2-ox0~1~[ 3~

(wrifluoromethoxy yphenyl {indoline-5-carboxanude,

3,3~dimethyl-N-{(3R)-3-methyl-1, I-dioxo-thiolan-3~-y1}-2-0x0-1-{3~

{triftuoromethoxy yphenyljindoline-3-carboxamide,
3¢
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3.3-dimethyl-N-(3-methvl-1,1-dioxo-thietan-3-v1)}-2-0xo-1-{3-
(triftucromethoxy yphenyllindoline-5-carboxamide,

F-[3-(difluoromethoxyphenyi]-N-{4-Chy droxymethyDtetrahy dropyran-4-y1}-3, 3-dimethyl-Z-oxo~
mdoline-5-carboxamide,

1-{5-{difluoromethoxy}-2-fluoro-phenyl}-3,3-dimethyl-N-{ (3R }-3-methyi-1, I -dioxo-thiolan-3~
vi]-2-oxo-indohine-S-carboxamide,

1-[5-{difluoromethoxy)-2-fluoro-phenyl]-3,3-dimethy I-N-[(38)-3-methyl- 1, 1 -dioxo-thiolan-3-
vi]-2-oxo-indoline-5-carboxamide,

t-S-{difluoromethoxv}-2-fluoro~-phenvi}-3,3-dimethy 1-N-(4-methyl-1, T -dioxo-thran-4-y1}-2~ox0-
indoline-5-carboxaride,

1-13-(2.2-diflucroethoxy yphenvi]-3,3~dimethy -N-{(3R)}-3-methyi-1, 1-dioxo-thiclan-3-y1}-2-ox0-
indoline-5-carboxamide,

1-13~(2, 2-diflucroethoxy)phenvi]-3, 3-dimethy -A-{{(35)-3-methyi-1, 1-dioxo-thiolan-3-y1]-2-ox0-
indoline-3-carboxanude,

1-{3~(2,2-difluorosthoxyphenyl]-3,3-dimethyl-N-{(4-methyl- 1.} -dioxo-thian-4-y1}-2~0x0-
indoline-5S-carboxaride,
3, 3-dimethy-N-(3-methyi-1, I -dioxo-thuetan-3-y1)-2-0x0-1-[ 5-(1,1,2, 2-tetrafluorosthoxy -3~
pyridyijindoline-3-carboxamide,
3, 3-dimethyl-N-{(3R}-3-methyl-1, I-dioxo-thiolan-3-yi]-2~-0x0-1-{5-(1,1,2, 2-tetrafluoroethoxy }-3-
pyridyllindoline-S-carboxamde,
3.3-dimethy-N-{(35)-3-methyi- 1, I -dioxo-thiolan~3-y1]-2-ox 0~ 1 - 3-(1,1,2. 2~tetrafluoroethoxy }-3-
pyridvljindoline-5-carboxanude,
3,3-dimethvl-N-(4-methvl-1, 1-dioxo-thian-d-y1}-2-oxo-1-{5-(1,1,2 2-tetrafluoroethoxy}-3-
pyridvifindolive-5-carboxamide,

(R&)-1-(3-{difluoromethoxy jpheny}-N-{4-hy droxy-2~-methylpentan-2-vi)-3.3-dimethyi-2-
oxoindoline-3-carboxamide,
{(5)-1-3~{difluoromethoxy }pheny D-N-(4-hy droxy-2-methyipentan-2-v1}-3,3-dimethyl-2-
oxoindoline-3-carboxamide,

1-¢2-ethoxy-5-fluoro-4-pyridyvi}-3, 3-dimethyl-N-(3-methyl-1, I -dioxo-thietan-3-yi)-2-oxo-
indoline-5S-carboxarmide,

1-(2-ethoxy-S-flaoro-4-pyridy -3, 3-dimethy-N-{(3R)-3-methyl-1, I-dioxo-thiolan-3-v1]-2-oxo-
indoline-5-carboxamide,

1-¢2-ethoxy-3-fluoro-4-pyridyvl}-3,3-dimethy-N-{{(35}-3-methyl-1, I -dioxo-thiolan-3-y1}-2-ox0-
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indoline-3-carboxanmude,
1-{2-{2 2-difluoroethoxy ypyrimidin-4-y1]-3 3-dimethy I-N-(3-methy -1, I-dioxo-thietan-3-y 13-2-
oxo-indohine-S-carboxamids,

3~dimethy-N-(3~-methyl-1, I-dioxo-thietan-3-vi}-2-ox0-1-(3~quinolyljindoline-5-carboxamide,
N-[2-{cyclohexylsulfamoyethyl]- 1+ 3-(difluoromethoxy)phenvi-3,3-dimethyl-2~oxo-indoline~
S-carboxamide,
1-13~(diftuoromethoxyiphenyli-3.3-dimethyl-N-[ I-(methylsulfonyimethy ey clohexyl}-2-oxo-
indoline-5-carboxanude,
- 3-(difluoromethoxyiphenyl]-N-(3-ethyl- 1, T -dioxo~thietan-3-y13-3 3-dimethy1l-2-oxo-indoline-
S-carboxamide,
1-{3-{cyclopropoxy jphenyl}-3,3-dimethyl-N-(3-methyi-1, I -dioxo-thietan-3-y1}-2~oxo-indoline-5-
carboxamide,
1-{3~{cvclopropoxy)phenyii-3,3-dimethy I-N-{{ 3R}-3-methyi-1, 1-dioxo-thiolan-3-y1{-2-ox0-
indoline-3-carboxanude,
1-[3~(cyclopropoxyyphenyll-3.3-dimethy -N-{(35}-3-methyl- 1, 1 -dioxo-thiolan-3-yH]-2-0x0-
indoline-5S-carboxaride,
1-[3-{cyclopropoxy yphenyli-3,3-dimethy-N-(4-methyl-1, I -dioxo-thian-4~-v1}-Z-oxo-indoline-S-
carboxamide,
3,3-dimethyl-N-(4-methyl-1,1-dioxo-thian-4-y{}-2-ox0-1-|3-(trifluoromethoxyphenvljindoline-
S-carboxamide,
1-[3~{difluoromethoxy)pheny]-3.3-dimethyl-N-[(35)-(3~-methyi-1, I -dioxo-thuolan-3-v [}}-2-ox0-
indoline-3-carboxanude,
1+ 3-(difluoromethoxyphenvi]-~-(3,3-difluoro- 1 -methvi-cyclobutyi)-3,3-dimethvi-2~ox0-
mdolive-~5-~carboxarnide,
3,3~dimethyl-N-(3~-methvl-1, I-dioxo-thietan-3-v13-2-oxo-1- 5-(triflucromethoxy }-3-
pyridyifindoline-S-carboxamide,
1-{3-{diftuvoromethoxy)-3-pyridyl}-3,3-dimethy 1-N-(3-methyl-1,1-dioxo-thietan-3-y1 - 2-oxo0-
indoline-3-carboxamude,
1-{S-gthoxy-3-pyridy [}-3,3-dimethy I-N-(3-methyl-1, 1 -dioxo-thietan-3-y1}-2-0xo-indoline-5-
carboxamide,
1-{5-(2, 2-difluoroethoxy )-3-pyridyl]-3,3-dimethyl-N-(3-methvl-1, 1 ~-dioxo-thietan-3-v1}-2-0x0-
indoline-5-carboxamide,

1-{3-{difluoromethyisulfanvi}-3-pyridvt]-3,3-dimethy - A-(3-methyi-1,1-dioxo-thietan-3-yi)-2-
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oxo-indoline-3-carboxamide,

1-12-(2 2-difluoroethoxy }-S-fluoro-4-pyridyl}-3,3-dimethyl-N-(3-methyi-1, I-dioxo-thietan-3-vi)-
2-oxo-indoline-S-carboxamide,

1-13-(2 2-difluoroethoxy)-2, 3-difluoro-phenyl}-3, 3-dimethy I-N-(3-methvi-1, 1-dioxo-thistan-3-
vi}-2-oxo-indoline-S-carboxamide,

1-15-¢2, 2-difluoroethoxy }-2-fuoro-phenyi]-3, 3-dimethy I-N-G-methy -1, 1-dioxo-thigtan-3-y 13- 2~
oxo-indoline-5-carboxamde,

1-{6-(2,2-difluoroethoxy ypvrazin-2-v1j-3.3-dimethy{-N-(3-methvi-1, 1-dioxo-thietan-3-v1)-2-0x0-~
indoline-~5-carboxamide,

1-{3-(2,2-diflaoroethoxy iphenyl}-3,3-dimethy -N-(G-methyl-1, I-dioxo-thietan-3-y1}-2-0x0-
indoline-5-carboxamide,

1-{5-{diftuoromethylsulfanyi}-2-fluoro-phenyi]-3 3-dimethyl-N-(3-methy1-1, T -dioxo-thietan-3-
vi}-2-oxg-indohine-S-carboxamide,

1-[5-(difluoromethoxy)-2-fluoro-phenyl]-3,3-dimethy I-N-G-methy -1, | -dioxo-thietan-3-y1}-2-
oxo-indoline-3-carboxamide,

P-{S-(1,1-diflaoroethy])-3-pyridyl]-3,3-dimethy -N-(3~methyl-1, I -dioxo-thietan-3-y1}-2-oxo0-
indoline-S-carboxamide,

1-13-(1, 1-difluoroethoxy)-3-pyridvi]-3,3-dimethv-N-(3-methyl-1,1-dioxo-thietan-3-yi)-2-oxo-
indoline-5-carboxamide,

1-15-(2, 2-difluoroethoxy)-2~-methyl-3-pyridyli-3,3-dimethy 1-N-(3-methyl- 1. 1 -dioxo-thietan-3-
vi}-2-oxo-indohine-S-carboxamide,

{(R)-1'-(3-(difluoromethoxy ypheny}-N-(3-methyl-1, 1 ~-dioxidotetrahy drothiophen-3-v1}-2'-
oxospiro{eyclopropane-1,3'-indoline}-5'-carboxamide,
1-{3-(difluoromethoxyphenyl]-7-fluoro-3, 3-dimethyI-N-[(3K)-3-methyi- 1, I -dioxo-thiolan-3-vi}-
2-oxo-indoline-3-carboxamide,
1-{3-{difluoromethoxy)phenyl]-7-flucrc-3,3-dimethyi-N-(d-methyl-1, I -dioxo-thian-4-y - 2-0x 0~
indoline-5-carboxamude,

1-[3~(difluoromethoxyphenyi|-7-fluoro-3,3-dimethy-N-(3-methyl-1, I -dioxo-thietan-3-y 1}-2-
oxo-tndoline-S-carboxamide,

V-3-(dfluoromethoxy)phenyl-N-{(3R)-3-methyi-1, I-dioxo-thiolan-3-v1}-2'-0x0-
spirofevelopentane-1.3'-indoline}-3'~carboxamide,
1'-{3-{difluoromethoxyphenyl]-N-{4-methyl-1, 1 -dioxo-thian-4-y1)-2'-oxo-spiro{ cyclopentane-

1,3"indoline}-5"-carboxamide,
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1-13-(difluoromethoxy yphenvi}-N-(3-methyl-1,1-dioxo-thietan-3-vH-2'-oxo-spirof cy clopentane-
1.3'-indoline]-5"-carboxamide,

P-[3-(dfluoromethoxy)yphenyl|-N-B-methyi-1, I -dioxo-thietan-3-vi}-2-oxo-spirofcyclopropane-
1,3"~indoline}-3'-carboxanude,

1'-{3-(difluoromethoxy jphenyl}-N-(4-methyl-1,1-dioxo-thian-4-y1}-2'-oxo-spiro{cyclopropane-
1,3"indoline}-S'~carboxamide,
1-€3~-(diftuoromethoxyiphenyi)-3.3-dimethyl-N-((35.48)-4-methy -1, 1-

digxidotetrahy drothiophen-3-y1}-2-oxoindoline-S-carboxamide,
-(3-(difluoromethoxyiphenyl}-3, 3-dimethyi-N-{(3R 4 R)-4-methyl-1,1-

dioxidotetrahy drothiophen-3-y1}-2-oxoindoline-S-carboxamide,
1-(3-{difluoromethoxy)phenyl}-3,3-dimethyl-V-({38,45})-4-methyl-1,1-

dioxidotetrahy drothiophen-3-y1}-2-oxoindoline-5-carboxamide,
1-¢3~{diftuoromethoxyiphenyl)-3,3-dimethyl-N-({(3R 48)-4-methy -1, 1-

dioxidotetrahy drothiophen-3-yi)-2-oxoindoline-5-carboxarnide,
1-(3~(difluoromethoxyphenyi}-3.3-dimethyl-N-({(35 5R)}-5-methyi-1.1-

dioxidotetrahy drothiophen-3-y1}-2-oxoindoline-S-carboxamide,
-(3-(difluoromethoxy)phenyl)-3,3-dimethyl-N-((3R 5R)-S-methyi-1,1~

dioxidotetrahv drothiophen-3-y1)-2-oxoindoline-5-carboxamide,
1-¢3-{difluoromethoxyphenyl)-3,3-dimethyl-N-{(35,55)-5-methy{-1,1-

dioxidotetraby drothiophen-3-y1)-2-oxoindoline-5-carboxarnide,
1-€3~(diftuoromethoxyiphenyi)-3,3-dimethyl-N-((3R 58)-3-methyl-1,1-
dioxidotetrahvdrothiophen-3-y1)-2-oxoindoline-5~-carboxamide,
I-(3-(difluoromethoxy)phenyi}-3,. 3-dimethyl-N-{(15,2R}-2-(methylsulfonyDeyclopentyl)-2-
oxoindoline-S-carboxamide,

1-(3-{difluoromethoxy jphenyl}-3,3-dimethyl-N-({1 R.2K}-2-(methvisulfonyjcyclopentyl)-2-
oxoindoline-3-carboxamide,
1-¢3~{diftuoromethoxyipheny!}-3,3-dimethvl-N-((15,25)-2-(methy Isalfonylcy clopenty )2~
oxoindoline-3-carboxamide,

1-(3-(difluoromethoxy)phenyi}-3.3-dimethyl-N-{(1 R, 25} 2-(methyisulfonyDeyclopenty)-2-
oxomndoline-S-carboxamide,

1-[3-{difluoromethoxyiphenyl}-V-(1, -dimethyl-2-methyisulfonyl-ethy -3, 3-dimethyi-2~-oxo-
indoline-5-carboxamide,

1-{2-fluoro-5-(trifluoromethoxy)phenyli-3,3-dimethy I-N-(G-methyl-1, 1-dioxo-thietan-3-y13-2-
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oxo-indoline-3-carboxamide,

1+ 2-fluoro-5-(triflucromethoxy yphenyii-3.3-dimethvl-N-[(3R}-3-methyi- 1. 1 -dioxo-thiolan-3-
yij-2-oxo-indolineg-5-carboxamide,

1-2-fluoro-5-(irifluoromethoxy)phenyli-3,3-dimethyl-N-[ (38}-3-methyi-1, 1 -dioxo-thislan-3-vi}-
2-oxo-indolime-3-carboxamide,

1-[2-fluore-5-(triftucromethoxyyphenyii-3,3-dimethy 1-N-{(4-methy -1, 1-dioxo-thian-4-y1}-2-oxo-
indoline-3-carboxanude,

7-fluore-3,3-dimethyl-N-(4-methyl-1,1-dioxo-thian-4-yi)-2-ox0-1-| S-(riflucromethoxy }-3-
pyridvljindoline-5-carboxamide,

t-{S-(difluoromethoxy}-2-fluoro-phenvii-7-ftucro-3,3-dimethy - N-(3-methyl- 1, 1-dioxo-thictan~
3-yiy-2-oxo-indoline-S~-carboxamide,

1-{5-{difluoromethoxy}-2-flucro-phenyl}-7-fluoro-3, 3-dimethy [-N-{ (3R)-3-methyl-1, T -dioxo-
thiolan-3-vi}-2-oxo-indoline-S-carboxamide,

1-[5-(difluoromethoxy)-2-fluoro-phenyl]-7-fluore-3, 3-dirnethy I-NV-[{38)-3-methy -1, 1 ~dioxo-
thiolan-3-y1}-2-oxo-indoline-5-carboxamide,
t-{S-(difluoromethoxy}-2-fluoro-phenyii-7-flucro-3,3-dimethy I-N-(4-methyl-1,1-dioxo-thian-4-
vi)-2-oxo~indoline-3-carboxamide,

1-(2-ethoxy-3-fluoro-4-pyridv-7-fluoro-3, 3-dimethyl-N-(3-methyl-1, 1 -dioxo-thistan-3-y1}-2-
oxo-indoline-5-carboxamide,

1~{2~-ethoxy-3-fluoro-4~pyridvl}-7-fluoro-3,3-dimethy I-V-[(3R)-3-methyl-1, I -dioxo-thiolan-3-
vil-Z-oxo-indohine-S-carboxamide,

1~-(2~ethoxy-5-fluoro-d-pyridvli-7-fluoro-3.3-dimethy 1-N-{ (35)-3-methyl- 1, 1-dioxo-thiolan-3-
vij-2-oxo-indoline-5-carboxamide,

1-{Z-ethoxy-S-flaoro-4-pyridyD-7-Huoro-3,3-diroethy -N-(4-roethyl-1, I-dioxo-thian-4-v1}-2-ox0-
indoline-5-carboxamide,

1-{5-{diftuoromethoxy}-2-fluoro-phenyl}-3 3-dimethyl-N-(3-methyl-1, I-dioxo-thietan-3-y1}-2-
oxo-~pyrrolof2,3-bpyriding-5-carboxamide,
1-{S-(difluoromethoxy)-2-flucro-phenvl]-3,3-dimethy I-N-{(3R}-3-methyi- 1. 1 -dioxo-thiolan-3-
vil-2-oxo-pyrroio{2,3-bipyridine-5-carboxamide,

t-{S-{difluoromethoxy}-2-flucro-phenvi}-3, 3-dimethyi-N-{{35)-3-methyi-1, 1-dioxo-thiolan-3-
vil-2-oxo~pyrrolo]2,3-A]pyridine-S-carboxamide,

1-{3-{diftuoromethoxy}-2-fluoro-phenyi}-3, 3-dimethyl-N-{d-methvi-1 1 -dioxo-thian-4-y1}-2-ox0-

pyirolof 2,3-H]pyridine-5-carboxamide,
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7-fluoro-3,3-dimethyi-N-(3-methyl-1,1-dioxo-thietan-3-v1)-2-oxo- 1-[ S-(trifluoromethoxy }-3-
pyridyllindoline-5-carboxamide,

7-fluoro-3, 3-dimethy LAN-[(3R)-3-methyl-1, 1 -dioxo-thiolan-3-v1}-2~-ox0- 1 - S-(trifluoromethoxy)-
3-pyvridvijindoline-5-carboxamide,

7-fluoro-3,3-dimethyl-N-[(38)-3-methyl-1, 1-dioxo-thiolan-3-v1{-2-0x0-1-{ 5-(trifluoromethoxy )~
3-pyridvifindoline-3-carboxamide,

1-13~(diftuoromethoxyiphenyl}-3.3-dimethyl-N-(4-methyl- 1, 1 -dioxo-thian-4-y 1}-2-oxo-~
pyrrolof 2 3-5]pyridine-S-carboxamide,

E-[3-(diflucromethoxyiphenyl]-3, 3-dimethyi-N-{3-methyi-1, I -dioxo-thietan-3-y[)-2-0x0-
pvrrotof2,3-5lpyridine-S-carboxamide,
1-{3-{difluoromethoxy)phenyl]-3,3-dimethyl-N-[(3R}-3-methyl-1. 1 -dioxo-thiclan-3-y1}-2-ox0-
pyrrolof 2. 3-Hlpyridine-5-carboxamide,
1-13~{diftuoromethoxyiphenyi}-3,3-dimethyl-N-[(35)-3-methyl-1, I -dioxo-thiolan-3-y1 - 2-0x0~
pyrrolof 2.3-b]pynidine-5-carboxarmde.
3.3-dimethyl-N-(3-methyl-1.1-dioxidothietan-3-y1}-1-(2~methylbenzo{djoxarol-6-yi}-2-
oxomndoline-S-carboxamide,

1-{6-(2. 2-difluoroethoxy ypynidazin-4-vi}-3,3-dimethy]-N-(3-methvl- 1, 1 -dioxo-thietan-3-v1)-2-
oxo-indoline-5-carboxamide,
1-¢2-(3,3-diflucroaretidin-1-y-3-fluoropyridin-4-y1}-3,3-dimethy - A-(3-methyl-1,1-
dioxidothietan-3-vi)-2-oxoindoline-5-carboxamide,

1 ~{4~-acetanmido-~3-hydroxyphenvl}-3,3~dimethv-N-(G-methyi-1, I ~-dioxidothaetan-3-y1}-2-
oxoindoline-5-carboxamide,

(R)-N-(1-(2,2-diflucroethy}-3-methvipipendin-3-yi}- 1 -G-(diflucromethoxyphenyl}-3,3-
dimethy]-2-oxomndoline-S-carboxanude,

1-(3-{difluoromethoxy jphenyl}-3,3-dimethyl-V-(3-methy - 1-(methylsulfonvipipendin-3-yi}-2-
oxoindoline-3-carboxamide,

{R}-N-(1-acetyl-3-methyipiperidin-3-y1)-1 - 3-(diftuoromethoxy)phenyl}-3, 3-dimethy1-2-
oxoindoline-3-carboxamide,
I-(3-(difluoromethoxy)phenyvi}-V-(4-methoxy-4-{trifluoromethyycvelohexyly-3,3-dimethyl-2-
oxomndoline-S-carboxamide,

T-cyvano-1-(3-(difluoromethoxy Jpheoyl}-3,3-dimethyl-N-3-methyl-1, I-dioxidothietan-3-v1)-2-
oxoindoline-5-carboxamide,

1-¢3-{difluoromethoxyphenyl)-3,3-dimethyl-N-(4-methyl-1,1-dioxidotetrahy dro-2#-thiopyran-
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4-yhy-2-0x0-2 3-dihydro-1H-pyrrolo] 2, 3-cjpyndine-5-carboxamide,
1-(3-{difluoromethoxy)phenvi}-o-flucro-3,3-dimethy -N-{4-methyl-1, I -dioxidotetrahy dro-24-
thiopyran-4-vi3-2-oxoindoline-S-carboxamide,
7-(3~{difluoromethoxy)phenyl}-3,5-dimethyl-N-(4-methyl-1, I -dioxidotetrahy dro-2 H-thiopyran-
4-y1y-6-0x0-6,7-dihydro-5H-pyrrolo{2,3-clpyridazine-3-carboxamide,
1-€2-(2, 2-difluoroethoxy)-5-fluoropyridin-4-y1}-3,3-dimethyl-N-(4-methyi-1, 1~
dioxidotetrahy dro-2H-thiopyran-4-y)-2-oxomndoline-5~carboxamide,
1-(4-{2 2-difluoroethoxyypyridin-2-v}-3 3-dimethvi-N-{4-methyi-1,1-dioxidotetrahydro-2H-
thiopyran-4-v1}-2-oxoindoline-S-carboxamide,
3,3-dimethyl-N-(4-methvi-1, I-dioxidotetrahy dro-2H-thiopyvran-4-y [}-2-oxo-~1-(4-(1,1,2,2-
tetrafluoroethoxy ypyridin-2-yljindoline-S-carboxamide.
1-2-(2 2-diflucroethoxy)-5-{fluoropyridin-4-yi}-6-fluore-3,3-dimethyi-N-{4-methyi-1,1-
dioxidotetrahydro-2H-thiopyran-4-y1}-2-oxoindoline-5-carboxamide,
1 ~{2~-ethoxy-3-fluoropyridin-4-vi)-6-fluore-3, 3~dirsethy -N-{(4-methy -1, I-dioxidotetrahy dro-2H-
thiopyran-4-y1}-2-oxoindoline-5-carboxamide,
P-(2-ethoxy-S-fluoropyndin-4-y1)-3, 3-dimethy -N-(3-methy -1, 1 -dioxidothietan-3-v1}-2-
oxomdoline-S-carboxamids,

3~-dimethy-N-{4~-methvl-1, I-dioxidotetralyy dro-2H-thiopvran-~-4-y1)-2-oxo-1-{4~(2,2.2-
trifluoroethoxy}pyridin-2-yindoline-5-carboxamide,
1 -€4-(2, 2-dflucropropoxy ypyridin-2-y1}-3, 3-dimethy I-N-{(d~methyl- L L -dioxidotetrahv dro-25-
thiopyran-4-y1)-2-oxoindoline-3-carboxarmide,
3.3-dimethyl-N-{(4-methyl-1,1-dioxidotetrahy dro-2H-thiopyran-4-y1}-2-ox0-1-(4-(2.2,3,3-
tetrafluoropropoxy)pyridin-2-ylindoline-S-carboxamide,
1-{4-((2.2~-difluorocyclopropy Druethoxy ypyridin-2-vi)-3,3-dimsethyi-N-{4-methy -1, |-
dioxidotetrahy dro-2H-thiopyran-4-yl}-2-oxoindohine-5-carboxamide,
1-¢4-{(3,3-diftuorocy clobuty ymethoxy ypvridin-2-v1}-3, 3-dimethy [-N-(4-methyvi-1,1-
dioxidotetrahy dro-2H-thiopyran-4-y1}-2-oxoindoline-5-carboxamide,
1-(d-cyclopropoxypyridin-2-yi}-3,3-dimethyl-N-(4-methyl-1, I-dioxidotetrabiydro-2H -thiopyran-
4-yh-2-oxoindoline-5-carboxamide,
-(4-(difluoromethoxypyridin-2-y1}-3,3-dimethy l-N-{4-methy1- 1, 1 -dioxidotetraby dro-2H-
thiopyran-4-y1}-2-oxoindoline-S-carboxamide,
1-(2-{difluoromethoxy}-5-fluoropyridin-d-v)-6-fluore-3, 3-dimethyl-N-(4-methyl-1,1-

dioxidotetrahy dro-2H-thiopyran-4-y1)-2-oxomdoline-5-carboxamide,
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3.3-dimethyl-N-(4-methyl-1,1-dioxidotetrahy dro-2H -thiopyran-4-y - 2-ox0-1-(6-(2.2, 2~
trifluoroethoxy)pyrimidin-4-vi}indoline-3-carboxamide,
E-(S-(difluoromethoxyipyridin-3-y1)-3,3-dimethy l-N-{(4-methy1- 1,1 -dioxidotetrahy dro-2H-
thiopyran-d-yH-2Z-oxoindoline-3-carboxanude,

3,3-dimethyl-N-{(4-methyl-1,1-dioxidotetrahy dro-2H-thiopyran-4-y [}-2-0x0-1-(5-
(irifluoromethoxypyridin-3-ylindoline-5-carboxamide,
1-€2-{diftuoromethoxy)-S-Huoropynidin-4-v1)-3,3-dimethyvi-N-(4-methvi- 1 1 -dioxidotetrahy dro-
2H-thiopyran-4-vi}-2-oxoindoline-S-carboxamide,
-(2-(diflucromethoxy)-S-fluoropyridin-4-y13-6-fluoro-3,3-dimethyl-N-( 3-methy -1, 1~
dioxidothietan-3-v1)-2-oxoindoling-5-carboxamide,
1-{2-(2.2~difluoroethoxy)-S-fluoropyridin-4-vi}-3.3-dimethyl-~V-(1-
{{methylsulfonylimethviycvclobutyi}-2-oxoindoline-S-carboxamide,

1-(4-¢2, 2-difluoroethoxy }-3-Huoropyridin-2-vi}-3 3-dimethy -N-(4-methyl-1, 1~

dioxidotetrahy dro-2H-thiopyran-4-y1)-2-oxomdoline-5~carboxamide,

1-(2~(2,2-diflucropropoxy )-S-fluoropyridin-4-y1}-3 3-dimethyl-N-(4-methyi-1,1-

dioxidotetrahy dro-2#-thiopy ran-4-y1}-2-oxoindoline-S-carboxamide,

-(8-(2. 2-difluoroethoxy ypvnidazin-3-vi}-3,3-dimethy]-N-(4-methvl- 1 1 -dioxidotetrahy dro- 25~
thiopyran-d-y-2-oxoindoline-3-carboxanude,

1-¢4-(2 2-diflucroethoxy)pyrimidin-2-y1}-3,3-dimethyl-N-(4-methyl-1, I -dioxidotetrahy dro-2 -
thiopyran-4-yi)-2-oxoindoline-3-carboxarnide,
1-06-(2,2-diflucroethoxy)pyrirmidin-4-y1}-3,3-dimethy -N-(4-roethyl-1, i~-dioxidotetraby dro- 2 H-
thiopyran-4-vi}-2-oxoindoline-S-carboxamide,

1-(5-(azetidin-1-y1}-2-Huorophenyi}-6-fluoro-3, 3-dimethy - N-{4-methyl-1, 1 -dioxidotetrahy dro-
ZH-thopyrao-4-y1}-2-oxoindohne-S-carboxamide,

1-{4-isopropoxy pyridin-2-vi}-3,3~-dimethyl-N-{4-methyi- 1,1 -dioxidotetrahy dro-2 H-thiopyran-4-
vi}-2-oxoindoline-S-carboxamide,

1-(4-{(1 -fuorocy clopropy Dmethoxy ypyridin-2-y1)-3, 3-dimethy I-N-{4-methyi-1, I -
dioxidotetraby dro-2H-thiopyran-4-y1}-2-oxoindoline-5~carboxamide,
I-{d-{cyclopropylmethoxy )pyridin-2-y13-3, 3-dimethyl-N-(4-methyl-1,1-dioxidotetrahydro-2 4~
thiopyran-4-v13-2-oxoindoline-S-carboxamide,

F-{4-1sobutoxy pyridin-2-yH-3 3-dimethyl-N-{4-methyi-1,1 -dioxidotetrahy dro-2 H-thiopyran-4 -~
vi}-2-oxoindoline-3-carboxamide,

1-¢4-(1, 1-diflucroethy Dpyridin-2-y1}-3 3-dimethy l-N-(4-methyl-1, 1 -dioxidotetrahy dro-2H-



WO 2022/076496 PCT/US2021/053681

thiopyran-4-y1}-2-oxoindoline-5-carboxamide,
1-(§-fluoro-4-(1,1,2 2-tetrafluoroethoxy ypyridin-2-y1)-3, 3-dimethy i-N-{4-methyi-1,1-
dioxidotetrahy dro-2 H-thiopy ran-4-y1}-2-oxoindoline-S-carboxamide,
1-(3-(1,1-difluoro-2-hydroxyethoxy ypvridin-3-vi)-3.3-dimethyl-N-{4-methyi-1,1-
53 dioxidotetrahydro-2H-thiopyran-4-y1)-2-oxomdoline-5-carboxamide,

1-€2-(3, 3-difluoroazetidin-1-y -3~ Huooropynidin-4-y1}-6-fluoro-3, 3-dimethy -N-(4-methyi-1,1-
dioxidotetrahy dro-2H-thiopyran-4-y)-2-oxomndoline-5~carboxamide,
1-(4-(2 2-difluoropropoxy)pyiidin-2-y13-6-fluoro-3 3-dimethyl-N-(4-methvi-1,1-
dioxidotetrahy dro-2H-thiopyran-4-yl}-2-oxomndoline-S-carboxamide,

10 -(d-(dfluoromethoxy)pyridin-2-y1}-6-fluoro-33-dimethyl-N-(4-methyl- 1, I -dioxidotetraby dro-
ZH-thiopyran-4-yl}-2-oxoindoline-5-carboxamide,
1-¢4-(2 2-diflucroethoxy)pyridin-2-y13-6-fluoro-3 3-dimethyl-N-(4-methyi-1,1-
dioxidotetrahy dro-2H-thiopyran-4-y1}-2-oxoindoline-5-carboxamide,
I -{4-{diftuoromethoxy)-S-Huoropyndin-2-v)-3, 3-dimethy - N-(4-methy 1- 1. } -dioxidotetrahy dro-

15 2H-thiopyran-4-vi}-2-oxoindoline-5-carboxamide,
1-(4-(2 2-diflaoropropoxy }-5-fluoropyridin-2-y1}-3,3-dimethy -N-(4-methyvi-1, 1
dioxidotetrahy dro-2H-thiopyran-4-y)-2-oxoindoline-S-carboxamide,
1-{4-(2 2-difluoroethoxy)-5-fluoropyridin-2-vi}-3.3-dimethy-N-(4-methyi-1,1-
dioxidotetrahy dro-2H-thiopyran-4-y1)-2-oxomdoline-5-carboxamide,

20 N-{4-(difluoromethy -1, I-dioxidotetrahy dro-2H-thwopyran~-4-v 13- 1-(2-ethoxy-5-Huoropyridin-4-
vi-6-fluoro-3,3-dimethyl-2-oxoindoline-3-carboxamide,
1~-(5-fluoro-2-isopropoxypyridin-4-vi}-3 3-dimethyl-V-(4-methyl-1, 1 -dioxidotetrahy dro-2H-
thiopyran-4-v1}-2-oxoindoline-S-carboxamide,
-(3-(difluoromethoxyypheny -NV-((3-hy droxyietrabhy drofuran-3-yDmethy -3, 3-dimethvl-2-

25  oxomdoline-5-carboxamide,
1-{3-{diftuoromethoxyphenyl}-3 3-dimethyl-N-(5-methy1-1,3,4-thiadiazol-2-v1}-2-oxoindoline-
S-carboxamide,
1-(3-(difluoromethoxyphenyi}-N-((1 -ethyi-1 H-pyrazol-4-vyUimethyl}-3, 3 -dimethyi-2-
oxoindoline-S-carboxamide,

30 1-(3-cyclopropylphenyl)-3,3-dimethyi-N-(4-methyi-1, 1 -dioxidotetraby dro-2H-thiopyran-4-y1)-2~
oxomdoline-S-carboxamids,
1-{3-isopropoxypheny1}-3, 3-dimethvl-N-(4-methyi-1, 1-dioxidotetrahy dro-2H-thiopyran-4-v1)-2-

oxoindoline-5-carboxamide,
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1-(3-fluorophenyi)-3.3-dimethyl-N-(4-methvi-1, 1 -dioxidotetrahy dro-2H-thuopyran-4-y -2~
oxoindoline-S-carboxamide,
F-(3-¢cvanophenyl -3 3-dimethyl-N-(d-methyi- 1, 1 -dioxidotetrahy dro-2 H-thiopy ran-4-y1)-2-
oxoindoline-S-carboxamide,
(10 1-G-(difluoromethoxy }phenyi}-3-hy droxy -N-/3-methyi-1, I-dioxidothietan-3-v1)-2-0x0-3-
{iriftuoromethyDindoline-5-carboxamide,
{5~ 1-3-{difluoromethoxy yphenyi)-3-hy droxy-N-(3-methyl-1, I -dioxidothietan-3-y1)-2-ox0-3-
(triflucromethylindoline-S-carboxamide,
{(#}-1-3-(difluoromethoxypheny}-3-hydroxy -3~-methy-N-3-methyi-1, I-dioxidothietan-3-v1}-2-
oxoindoline-S-carboxamide,
{8)-1-(3-{difluoromethoxy yphenyi)-3-hy droxy-3-methyl-N-(3-methyi-1, I -dioxidothietan-3-v1}3-2-
oxoindoline-3-carboxamide,
1-¢3~{diftuoromethoxyiphenyl}-3-methy-N-G-methyi-1, 1-dioxidothietan-3-yI}-2-oxoindoline-3~
carboxarmde,
3.3-dimethyl-N-(4-methyl-1.1-dioxidotetrahy dro-2H-thiopyran-4-y [~ 1-(3-{N-
methylsulfamoylphenyly-2-oxoindoline-S-carboxamide,
1-(3-carbamoyipheny -3, 3-dimethy-N-(4-methyl-1,1-dioxidotetrabydro-2H-thiopyvran-4-vi}-2-
oxoindoline-5-carboxamide,
3,3-dimethyl-N-{4-methyl-1,1-dioxidotetrahydro-2H-thiopyran-4-y[-1-(3-
{methylsulfonvDphenyl}-Z-oxoindoline-S-carboxanude, or
1~(3~{dimethvlamino)pheny!y-3,3-dimethyl-N-(4-methyvl- 1,1 ~-dioxadotetrabhy dro-2 H-thiopyran-4-
vi}-2-oxoindoline-S-carboxamide.

The present invention includes the pharmaceutically acceptable salts of the compounds
defined therein.

In one embodiment, the present invention i1s a composition comprising an effective
amount of at least one compound of formula I, or a pharmaceutically acceptable sait thereof.

The nvention also provides a pharmaceutical composition comprising an effective
amount of at least one compound of Formula {, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable carrier.

The inveniion also provides a pharmaceutical composition comprising an effective
amount of at least one compound of formuda I, or a pharmaceutically acceptable salt thereof, and
an effective amount of at least one other pharmaceutically active ingredient (such as, for

example, a chemotherapeutic agent).
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The mnverntion also provides a pharmaceutical composition comprising an effective
amount of at least one compound of formula [, or a pharmaceutically acceptable salt thereof, and
an effective amount of at least one other pharmaceutically active ingredient (such as, for
example, a chemotherapeutic agent), and a pharmaceutically acceptable carrier.

In one embodiment, the present invention provides a composition for treating hepatic
steatosis, nonalcoholic sieatohepatitis (INASH), fibrosis, type-2 diabetes mellitus, obesity,
hyperlipidemua, hypercholesterolemia, atherosclerosis, cognitive decline. dementia, cardiorenal
diseases such as chronic kidney diseases or heart failure comprising an acceptable carrier and a
compound of formula ¥ or a pharmaceutically acceptable salt thereof,

In one embodiment, the present invention provides a compaosition for treating hepatic
steatosts, nonalcoholic steatchepatitis (NASH), fibrosis, type-2 diabetes mellitus, obesity,
hyperlipidemia, hypercholesterolemia, atherosclerosis, cognitive decline, dementia, cardiorenal
diseases such as chronic kidney diseases or heart failure, compnising a compound of formulal, or
a pharmaceutically acceptable salt thereof.

In one embodiment, the present invention provides a composition for treating hepatic
steatosts, nonalcoholic steatohepatitis (NASH), fibrosis, tvpe-2 diabetes mellitus, obesity,
hyvperlipidernia, hypercholesterolenua, atherosclerosis, cognitive dechine, dementia, cardiorenal
diseases such as chronic Kidney diseases or heart failure, comprising a compound of formula |, or
a pharmaceutically acceptable salt thereof, and a pharmaceutically accepiable carrier.

In one embodiment, the present invention provides a method of treating hepatic steatosis,
nonalcoholic steatohepatitis (INASH}, Sbrosis, tvpe-2 diabetes mellitus, obesity, hyperlipidenua,
hypercholesterolenua, atherosclerosis, cognitive decline, dementia, cardiorenal diseases such as
chronic kidney diseases or heart failure in a subject in need of such ireatment, comprising
administering to sard subject a therapeutically effective amount of at least one compound of
formula I, or a pharmaceutically acceptable salt thereof,

In one embodiment, the present invention provides a method of treating hepatic steatosis,
nonaicoholic steatohepatitis (NASH), {ibrosis, type-2 diabetes meliitus, obesity, hyperlipidemia,
hypercholesterolenua, atherosclerosis, cognitive decline, dementia, cardiorenal diseases such as
chronic kidney diseases or heart failure in a patient in need thereof, comprising administering to
said patient a therapeutically effective amount of at least one compound of formula 1, or a
pharmaceutically accepiable salt thereof, and a pharmaceutically acceptable carrier.

The methods of the invention include the adnunistration of a pharmaceutical composition

comprising at least one compound of the invention, or a pharmaceutically acceptable salt thereof]
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and a pharmaceutically acceptable carrier,

In another embodiment, the present invention includes a method of treating NASH and/or
fibrosis, comprising administering to a patient in need thereof a compound of formuda l, ora
pharmaceutically acceptable salt thereof.

In another embodiment, the present invention inchudes a method of treating NASH and/or
{ibrosis, comprising admimstering to a patient in need thereof a compound of formalal, ora
pharroaceutically acceptable salt thereof, and a pharmaceutically acceptable carriet.

In another embodiment, the present invention includes a method of treating NASH and/or
fibrosis, comprising administering 1o a patient iy need thereof a composition comprising a
compound of formulal, or a pharmaceutically accepiable salt thereof

In another embodiment, the present invention includes a method of treating NASH and/or
fibrosis, comprising administering to a patient in need thereof a composition comprising a
compound of formuda I, or 3 pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carmer,

In another embodiment, the present invention provides for the use of a compound of
formuda I, or a pharmaceutically acceptable salt thereof, in the mamfacture of a wedicament for
freating NASH and/or fibrosis,

In another embodiment, the present invention includes the use of a compound of formula
i, or a pharmaceutically acceptable salt thereof, for the preparation of a medicament for the
treatroent of NASH and/or fibrosis,

" Alkyt" means branched- and straight-chain saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms when noted. If no number is specified, 1-6 carbon
atoms are intended for linear and 3-7 carbon atoms for branched alkyl groups. Examples of alkyl
groups wnclude methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, sec- and ferf-butyl, pentyl,
hexyl, octyl, nonyl, and the like. For example, the term “Cyrealkyl” includes all of “C | alkyl”
defined as follows, plus the linear or branched chain alky! groups, including all possible isomers,
having S or 6 carbon atoms. “Crealkyl” means linear or branched chain alkyl groups, including
all possible 1somers, having 1, 2, 3, 4, 3 or 6 carbon atoms, and includes each of the alkvl groups
within Crealkvl including each of the hexyl and pentyl 1somers as well as n-, iso-, sec~ and tert-
butyi (butyl, 1-butyl, s-butyl, -butyl, collectively “C alkyl™ Bu = butvl}, n- and 1-propyl (propyl,
i-propyl, collectively “Csalkyl™; Pr = propyl), ethyl (Et) and methyl (Me). Commonly used
abbreviations for alkyl groups are used throughout the specification, e g methyl may be
represented by conventional abbreviations including “Me” or CH; or a symbol that is an
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extended bond as the terminal group, e.g. Rl , ethyl may be represented by “Et” or CH:CH;,
propyl may be represented by “Pr” or CHCHLCH;, butyl may be represented by “Bu” or

HN/\\/CHB HN/\\sf/
CHCHCHLCH;, ete. For example, the structures o and 7 have
equivalent meanings. T alkyl includes n-, is0, sec- and t-butyl, n- and isopropyl, ethyl and
methyl If no nurmber is specified, 1-6 carbon aloms are intended for linear or branched alkyl
groups.

“Cyclic amine” refers to a cyclic ring comprising one nitrogen atom.

“Alkoxy” refers 1o an alkyl group linked to oxygen. Examples of alkoxy groups inchide
methoxy, ethoxy, propoxy and the like.

“Aryl” refers to an aromatic monocyclic or multicyclic ring motety comprising 6 to 14
ring carbon atoms. In one embodiment, an arvl group contains from about 6 to 10 ring carbon
atoms. Monocyclic aryl rings include, but are not imited to, phenyl. Multicyelic rings inchude,
but are not lirvited to, naphthy! and bicvclic rings wherein phenvl is fused to a Csocycloalkyl or
Csocycloatkenyl ring. Arvl groups may be optionally substituted with one or more substituents
as defined herein. Bonding can be through any of the carbon atoms of any ring.

“Fused Aryl” refers to anarvl ring fused with heterocyclvl or cycloalkyl.

“Halogen” or “Halo” includes fluorine, chlorime, bromine and 1odine.

“Cycloallyl” refers to a non-aromatic mono-or multicvelic ring svstem comprising about
3 to 10 ring carbon atoms. If no number of atoms is specified, 3-10 carbon atoms are intended.
Cycloalkyl may also be fused, forming 1-3 carbocyclic rings. Non-limiting examples of
monocyclic eycloalkyl include cvelopropyl, cvelobutyl, cyclopentyl, eyclohexyl, cyvcloheptyl,
and cyclooctyl. The term Crecveloatkvl” refers to a eycloalkyl group having 1 io 6 ring carbon
atoms. The term Csecycloatkyl” refers to a eveloalkyl group having 3 to 6 ring carbon atoms.
Thus, for example, “Cs. cycloalkyl” includes each of cyclopropyl, cyvclobutyl, cvclopentyl, and
cyelohexyl. A cycloalkvl group is unsubstituted or substituted with one or more ring system
substituents which may be the same or different, and are as defined within. When cyeloaltkylis a
substituent on an alkvl group, the cycloalkyl substituent can be bonded to any available carbonin
the alkyl group. The following are illustrations of -Cs.scycloalkyl substituents on an alkyl group

YO &\/OT‘Z‘%
: a

5
wherein the substituent is cyclopropyl in bold:

“Haloalkyl” refers to an alkyl group as defined within, wherein one or more of the alkyl
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group’s hydrogen atoms has been replaced with a halogen. In one embodiment, a haloalkyl group
has from 1 to 6 carbon atoms. Non-limiting examples of haloalkyl groups include CHOF, CHF»,
CFs, CHLOF, CHLCHF,, CFCFy, CF.CHF, CHRCE and CCls. The term “Cishaloalkyl” or
“haloC1salkyl refers to a haloalkyl group having from 1 to 6 carbons.

"Haloalkexy,” “haloalkvi-0" and denivatives such as “halo(Ci.s)alkoxy™ are used
mterchangeably and refer 1o halo substituted alkyvl groups linked through the oxyvgen atom,
Haloalkoxy include mono- substituted as well as multiple halo substituted alkoxy groups. For
example, triflucromethoxy, chloromethoxy, and bromomethoxy are included as well as
OCHCFs, OCH:CHFE:, OCF2CF;, and OCF:CHF».

"Heterocyelyl,” "heterocyele” or "heteroey clic” refers o monocyelic ring structures in
which one or more atoms in the ring, the heteroatom(s}, 15 an element other than carbon,
Heteroatoms are typically OO, 8 or N atoms. A heterocycle containing more than one heteroatom
may contain different heteroatoms. Bicyclic ring moieties include fused, spirocyclic and bridged
bicyehe rings and roay coroprise one or more heteroatoras in either of the rings. The ting
attached to the remainder of the molecule may or may not contain a heteroatom. Either ring of a
bicyclic heterocycle may be saturated, partially unsaturated or unsaturated. The heterocycle may
be attached to the rest of the molecule via a ring carbon alom, a ring oxygen atom or a nng
nitrogen atom. Examples of heterocyclvl groups include: piperidine, piperazine, morpholine,
pyirolidine, tetrahvdrofiman, azetiding, oxirane, or aziridine, and the like.

“Bicyclic heteroeyelyl,” “bicvclic heterocyele” or “bicyehc heterocvelic” refers to a
heterocyelic ring fused to another ring system. The fusion may be bridged or unbnidged.

Fxcept where noted, the term “heteroaryl”, as used herein, represents a stable
monocyclic, bicyclic or tricyclie ring of up to 10 atoms in each ring, wherein at least one ring is
aromatic and contains from 1 {o 4 heteroatoms selected from the group consisting of O, Nand 8.
Heteroaryl groups within the scope of this definition include but are not limited to:
benzoimidazolyl, benzofuranyl, benzofuraranyl, benzopyrazolyl, benzotriazolyl,
benzothiophenvl, benzoxarolyl, carbazolvl, carbolinyl, cinnolinyl, furanyl, imidazolyvl, indolinyl,
indolvl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl,
naphthpyridinyi, oxadiazolyl, oxazolyl, oxazoline, isoxazoline, pyranvi, pyrazinyl, pyrazolyl,
pyridazinyl, pyridopyridinyl, pyridyvl, pyrimidinyl, pyrrolvl, quinazolinyl, quinolyl, quinoxalinyl,
tetrazolyl, tetrazolopyridyl, thiadiazolvl, thiazolvl, thienyl, tnarelyl, dihydrobenzoimidazolyl,

dihvdrobenzofuranvl, dihvdrobenzothiophenyl, dihydrobenzoxazolyl, dihvdroindolyl,
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dihydroquinolinvl, methylenedionybenzene, benzothiarolyl, benzothienyl, quinolinyi,
isoquunolinyl, oxazolvl, and tetra-hyvdroquinoline.

“Fused heteroaryl” is heteroaryl fused with an arvl or heteroary!

“0Ix¢” means an oxygen linked to an atom by a double bond. An example of an oxo
group is a doubly bonded oxygen in a ketone, sulfoxide, sulfone and sulfate.

“Hydroxyalkyl” or “-hydroxy(Cisalkyl” means an alkvl group having one or roore
hydrogen atoms replaced by hyvdroxyl (-OH) groups

“Cyanealkyl” means an alkvl group having one or more hydrogen atoms replaced by
cyano {(~CN} groups.

“Hydrexyhalealky!” reans an alkyl group having one or more hydrogen atorns replaced
by hvdroxyl (-OH) groups, and one or more hydrogen atoms replaced by a halogen.

“Hydrexycyeloalkyl” means a cyclic alkyl group having one or more hydrogen atoms
replaced by hydroxyt (-GH) groups.

The term "compeosition” 15 intended to encorapass a product comprising the specified
ingredients in the specified amounts, as well as any product which results, directly or indirectly,
from combination of the specified ingredients in the specified amounts.

The term “at least ene” means one or more than one. The meaming of “at least one™ with
reference to the number of compounds of the invention is independent of the meaning with
reference to the number of chemotherapeutic agents.

The terro “chemotherapeutic agent” rveans a drug (medicament or pharmaceutically
active ingredient) for treating cancer (i.e., an antineoplastic agent).

The term “effective amount” means a “therapeutically effective amount”™. The term
“therapeutically effective amount” means that amount of active compound or pharmaceutical
agent that ehicits the biological or roedicinal response tn a tissue, svstem, animal or huroan that 1s
being sought by a researcher, veterinanian, medical doctor or other clinician,

The term “treating cancer” of “treatiment of cancer” refers to adminisiration to a
mammal afflicted with a cancerous condition and refers to an effect that alleviates the cancerous
condition by killing the cancerous cells, and also refers to an effect that results in the inhibition
of growth and/or metastasis of the cancer.

Except where noted herein, the term "carbecycle” {and variations thereof such as
"carboeyclic” or "carbocychvl™ as used herein, unless otherwise indicated, refers to a Cs 10 G
monocyelic ring, e.2., Cs.s monocyclic carbocvele. The carbocvcle may be attached to the rest of

the molecule at any carbon atom which results in a stable compound. Satuwated carbocyclic rings
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include, for example, "cycloalkyl” rings, e.g., cvclopropyl, cyclobutyl, etc. Unsaturated
R
77

carbocyelic rings include. for exarople :
Except where noted, the ferm “saturated heterscyele” refers to a stable 4- to 7-membered
mono-~-cyelic heteroatom-containing ring system, and which consists of carbon atoms and from
5  one to four heteroatoms independently selected from the group consisting of N, O and 8, and
wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the nitrogen
heteroatom may optionally be quaternized. Especially useful are rings containing one oxygen or
sulfur, one to four mutrogen atoms, or one oxygen or sulfur combimed with one or two nitrogen
atoms. The heterocyclic ring may be atiached at anv hetercatom or carbon atom which results in
10 the creation of a stable structure. Represeniative examples include azetidine, oxetane, thietane,
diazetidine, dioxetane, dithietane, pvirohidine, tetrahwvdrofuran, thiolane, inudazolidine,
pyvrazolidine, oxazolidine, isoxarolidine, thiarohidine, isothiazolidine, dioxolane, dithiolane,
piperiding, oxane, thiane, piperazine, morpholine, thiomorpholine, digxane, dithiane, trioxane,
trithiane, azepane, oxepang, thiepane and homopiperazine. For example, a “saturated 6 membered
15 heterocycle” is a stable 6~ membered mono-cyclic heteroatom-containing ring system. An
example of a saturated & membered heterocycle is piperidine. Likewise, but not limiting, a
“saturated 4 membered heterocycle™ is a stable 4- membered mono-cyelic heteroatom-containing
ring system.
Except where noted herein, the term “unsaturated heterocycle” refers 1o a monocyclic
20 unsaturated heterocycle having a specified number of atom members (e.g., 5 membered),
inclading a specified nursber of beteroatoms (e.g., 1, 2, 3 or 4 heteroatoms independently
selected from N, O or 8}, e.g., S-membered rings containing one nitrogen (pyrrele), one oxygen
(furan) or one sulfur (thiophene) atom, S-membered rings containing one nitrogen and one sulfur
(thiazole} atom, S-membered rings containing one nitrogen and one oxygen {oxazole or
256 1soxazole} atom, S-membered rings containing two nitrogen {(iraidazole or pyrazole) atoms, five-
membered aromatic rings containing three nitrogen (triazole} atoms, five-membered aromatic
rings containing one oxygen, one nitrogen or one sulfur atom, five-membered aromatic rings
containing two hetercatoms independently selected from oxygen, nitrogen and sulfur {e.g.,

oxarzole}, Additional examples are thiophene, inudazole, isothiazole, oxadiazole, and isoxazole.

o
<

For example, a “unsaturated 6 membered heterocvele” is a 6 membered ring containing 6 atom

members including at least one heteroatom. Likewise, an “onsaturated 5 membered heterocycle”
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A "stable” compound is a compound which can be prepared and isolated and whose
structure and properties remain of can be caused to remain essentially unchanged for a period of
time sufficient to allow use of the compound for the purposes described herein {e.g., therapeutic
or prophylactic admirustration to a subject).

The compounds of the present disclosure are limited to stable compounds embraced by
Formula I and iis embodiments. For example, cerfain moteties as defined in Formmda I, may be
unsubstituted or substituted, and the latter 1 intended to encompass substitution patterns (l.e,
number and kind of substituents) that are chemically possible for the moiety and that result m a
stable compound.

The term "substituted" means that one or more hydrogens on the designated atom is
replaced with a selected from the indicated group, provided that the designated atom’s normal
valency under the existing circumstances is not exceaded, and that the substitution results in a
stable compound. Where multiple substituent moieties are disclosed or claimed, the substituted
compound can be independently substituted by one or more of the disclosed or claimed
substituent moteties, singly or plurally. By independently substituted, it is meant that the (fwo or
more} substituents can be the same or different. Combinations of substituents and/or variables
are pernussible only if such combinations result in stable compounds. If a substituent is itself
substitited with more than one group, it is understood that these multiple groups may be on the
same carbon or on different carbons, so long as a stable structure result. By optionally
substituted, 1t 1s meant that compounds containing the specified optional substituent{s) as well as
compounds that do not contain the optional substituent(s).

The wavy line VYWYV | a5 ysed herein, indicates a point of attachuiment to the rest of the
compound.

PO

Where ring atoms are represented by variables such as “X”, e g, b the variables are
defined by indicating the atom located at the variable ring position without depicting the ring
bonds associated with the atom. For example, when X in the above ring is nifrogen, the
definition will show “N” and will not depict the bonds associated with i, e.¢., will not show

=N Likewise, when X is a carbon atom that is substituted with bromide, the definition will

show “C-Br” and will not depict the bonds associated with i, e.g., will not show

e By "

I

e
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The mvention also includes derivatives of the compound of formula 1, acting as prodrugs
and solvates. Any pharmaceutically acceptable pro-drug modification of a compound of the
invention which results in conversion in vivo to a compound within the scope of the invention is
also within the scope of the invention. Prodrugs, following administration fo the patient, are
converted in the body by normal metabolic or chemical processes, such as through hydrolysis in
the blood, 1o the compound of formula 1. Such prodrugs include those that demonstrate enhanced
bicavailability, tissue specificity, and/or cellular delivery, to imaprove drug absorption of the
compound of 1. The effect of such prodrugs may result from modification of physicochemical
properties such as lipophilicity, molecular weight, charge, and other physicochemical properties
that determine the permeation properties of the drug.

For example, esters can optionally be made by esterification of an available carboxylic
acid group or by formation of an ester on an available hydroxy group in a compound. Similarly,
labile amides can be made. Pharmaceutically acceptable esters or amides of the compounds of
the invention may be prepared to act as pro-drugs which can be hydrolyzed back to an acid {or -
COO- depending on the pH of the fluid or tissue where conversion takes place} or hydroxy form
particularly in vivo and as such are encompassed within the scope of the invention. Included are
those esters and acvl groups known in the art for modifving the solubility or hydrolysis
characteristics for use as sustatned-release or prodrug formoulations. Examples of
pharmaceutically acceptable pro-drug modifications include, but are not limited to, -Crsallyi
esters and —Ciealky] substituted with phenyi esters.

“Celite®” (Fluka) diatomite is diatomaceous earth, and can be referred to as "cehite™.

When any variable {e.g., R! etc.} occurs more than one time in any constituent or in
Formulas ¥ or other generic Formula herewn, its definition on each occurrence is independent of
its definition at every other occurrence. Combinations of substituents and/or vaniables are
permissible only if such combinations result in stable compounds. In choosing compounds of the
present invention, one of ordinary skill in the art will recognize that the various substituents, te.
R!ete., are to be chosen in conformity with well-known principles of chemical structare
conmectivity and stability. Unless expressly stated to the contrary, substitution by a named
substituent is pernutted on any atom in a ring {e.g., arvi, a heteroarvl ring, or a saturated
heterocyclic ring) provided such ring substitution is chemically aliowed and results in a stable
compound.

It should be noted that, if a discrepancy between the chemical name and structure exists,

the structure is understood to dominate.
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Compounds of structural Formulas ¥ mav contain one or more asymmetric centers and
can thus occur as racemates and racemic mixtures, single enantiomers, diasteresisomeric
mixtures and individual diasterecisomers. Centers of asymmetry that are present in the
compounds of Formulas ¥ can all independently of one another have 8§ configuration or R
configuration. When bonds to the chiral carbon are depicted as straight lines in the structural
Formulas of the invention, it is understood that both the (R) and (8) configurations of the chiral
carbon, and hence both enantiomers and mixtures thersof, are embraced within the Formulas.
Similarty, when a compound name is recited withowt a chiral designation for a chiral carbon, it is
understood that both the (R) and (8} configurations of the chiral carbon, and hence individual
enantiomers and mixtures thereof, are embraced by the name. The production of specific
sterecisomers or mixtures thereof may be identified in the Examples where such stereoisomers or
mixtures were obtained, but this in no wav limits the inclusion of all sterecisomers and mixtures
thereof from being within the scope of the invention.

The compounds of this invention include all possible evantiomers and diastereomers and
mixtures of two or more stereoisomers, for exarmple mixtures of enantiomers and/or
diastereomers, in all ratics. Thus, enantiomers are a subject of the invention in enantiomerically
pure form, both as levorotatory and as dextrorotatory antipodes, in the form of racemates and in
the form of mixtures of the two enantiomers in all ratios. {n the case of a cis/trans isomerism the
mvention includes both the cis form and the trans form as well as mixtures of these forms in all
ratios. The present invention is meant {o comprehend all such stereo-isomeric forms of the
compounds of structural Formulas 1.

Compounds of structural Formulas I mav be separated into thetr individual
diastereoisomers by, for example, fractional crystallization from a suitable solvent, for example
Me(OH or EtOAc or a muxture thereof, or via chiral chromatography using an optically active
stationary phase. Optionally a derivatization can be carried out before a separation of
stereoisomers. The separation of a mixture of sterecisomers can be carried out at an mtermediate
step during the synthesis of a compound of formula §, or it can be done on a final racemic
product. Absolute stereochenustry may be deternuned by X-ray crystallography of crystalline
products or crystaliine intermediates which are derivatized, if necessary, with a reagent
coniaining an asymmetric cenler of known absolute configuration. Allernatively, any
sterecisomer or isomers of a compound of Formulas ¥ may be obtained by stereospecific
synthesis using optically pure starting materials or reagents of known absolute configuration.

The present invention includes all such isomers, as well as salts, solvates (including hvdrates)
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and solvated salis of such racemates. enantiomers, diastereomers and tautomers and mixiures
thereof.

If desired, racemic mixtures of the compounds may be separated so that the individual
enantiomers are isolated. The separation can be carried out by methods well known in the art,
such as the coupling of a racemic mixture of compounds to an enantiomerically pure compound
io form a diastereomeric mixture, followed by separation of the individual diasteresisomers by
standard methods, such as {ractional crystallization or chromatography. The coupling reaction 18
often the formation of salts using an enantiomerically pure acid or base. The diasteromeric
derivatives may then be converted {0 the pure enantiomers by cleavage of the added chiral
residue. The racemic mixture of the compounds can also be separated divectly by
chromatographic methods utilizing chiral stationary phases, which methods are well known in
the art.

For compounds of Formula ¥ described herein which contain olefinic double bonds,
unless specified otherwise, they are meant to include both E and Z geometric isomers.

Some of the compounds described hergin may exist as tautomers which have different
poinis of attachment of hvdrogen accompanied by one or more douable bond shifts. For example,
a ketone and its enol form are keto-enol tautomers. The individual tautomers as well as mixtures
thereof are encompassed with compounds of Formula I of the present invention.

In the compounds of structural Formula §, the atoms may exhibit their natural isotopic
abundances, or one or more of the atoms may be artificially enriched in a particular 1sotope
having the same atonuc number, but an atomic roass or mass number different from the atomic
mass or mass number predominately found in nature. The present invention as described and
claimed herein is meant to include all suitable isotopic variations of the compounds of structural
Fornwla ¥ and embodiments thereof. For example, different 1sotopic formos of hydrogen (H)
include protium {'H} and deuterium {*H, also denoted herein as D). Protium is the predonunant
hydrogen tsotope found in nature. Enriching for deuterium may afford certain therapeutic
advantages, such as increasing in vive half-hife or reducing dosage requirements, or may provide
a compound useful as a standard for characterization of biological samples. Isoctopically-enriched
compounds within structural Fornmida §, can be prepared without undue experimentation by
conventional technigues well known to those skilled in the art or by processes analogous to those
described in the Schemes and Examples berein using appropriate isotopically -enriched reagents

and/or intermediates.
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it will be understood that the compounds of structural Formula I may be prepared as
pharmaceutically acceptable salts or as salts that are not pharmaceuiically acceptable when they
are used as precursors 1o the free compounds or their pharmaceutically acceptable salts or in
other synthetic manipulations. The compounds of the present invention, including the
compounds of the Examples, may also include all salts of the compounds of Formula 1 which,
owing to fow physiclogical compatibility, are not directly suitable for use in pharmaceuticals but
which can be used, for example, as intermediates for chemical reactions or for the preparation of
physiclogically acceptable salis.

The compounds of the present invention may be administered in the form of a
pharmaceutically acceptable salt. The term "pharmaceutically acceptable salt” refers to salts
prepared from pharmaceutically acceptable non-toxic bases or acids including inorganic or
organic bases and inorganic or organic acids.

Salts of basic compounds encompassed within the term "pharmaceutically acceptable
salt" refer to non-toxic salts of the compounds of this invention whach are geverally prepared by
reacting the free base with a switable organic or inorganic acid. Representative salts of basic
compounds of the present invention include, but are not limited to, the following: acetate,
ascorbate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide,
butyrate, camphorate, camphorsulfonate, camsylate, carbonate, chlonde, clavulanate, citrate,

dihvdrochloride, edetate, edisylate, estolate, esylate, fumarate, gluceptate, gluconate, glutamate,

glycollvlarsamlate, hexviresorcinate, bydrabamine, hydrobromide, hvdrochloride,
hyvdroxynaphthoate, 1odide, isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesviate, methyibromide, methvintirate, methvisulfate, methanesulfonate, mucate, napsylate,
nitrate, N-methyiglucamine ammonium salt, oleate, oxalate, pamoate {(embonate), palmitate,
paniothenate, phosphate/diphosphate, polygalacturonate, propionate, salicylate, stearate, sulfate,
subacetate, succinate, tannate, tartrate, teoclate, thiocyanate, tosylate, triethiodide, valerate and
the like. Furthermore, where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof include, but are not limited to, salts derived from
inorganic bases including alumunum, anumonium, calcium, copper, ferric, ferrous, hithium,
magnesium, manganic, mangamous, potassium, sodivim, zine, and the like. In one embodiment,
the salts of acidic compounds are as follows, the amnmomium, calcium, magnesium, potassium,

and sodium salts.
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With basic reagents such as hydroxides. carbonates. hydrogencarbonates, alkoxides and
ammonia, organic bases or alternatively basic amino acids the compounds of the formula 1, form
stable alkali metal, alkaline earth metal or optionally subsiituted ammonium salts.

Salts derived from pharmaceutically acceptable organic non-toxic bases include salis of
primary, secondary, and tertiary amines, cyclic amines, dicyclohexyl amines and basic ion-
exchange resing, such as arginine, belaine, caffeine, choline, N N-dibenzylethylenediamine,
diethylamine, 2-diethylarinosthanol, 2-dimethylaminoethanol, ethanolarine, ethylenediamine,
N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methvlglucamine, morpholine, piperazine, piperidine, polvamine resins,
procaineg, purines, theobromive, triethvlamine, tnmethylanuuve, tnipropylanine, fromethamine,
and the like. Also, included are the basic mitrogen-containing groups may be guaternized with
such agents as lower alky! halides, such as methyl, ethyl, propvl, and butyl chlornide, bromides
and iodides; diatkyl sudfates like dimethyl, diethyl, dibutyl; and diamyl sulfates, long chain
halides such as decyl, lauryl, myristyl and stearyl chlondes, bromides and 1odides, aralkyl
halides like benzyl and phenethyl bromides and others.

The preparation of pharmacologically acceptable salts from compounds of the formula ],
capable of salt formation, including their sterecisomeric forms is carried out known mwethods, for
example, by mixing a compound of the present invention with an equivalent amount and a
solution containing a desired acid, base, or the like, and then collecting the desired salt by
{iltering the salt or distilling off the solvent. The coropounds of the present invention and salts
thereof may form solvates with a solvent such as water, ethanol, or glycerol. The compounds of
the present invention may form an acid addition salt and a salt with a base at the same time
according to the type of substituent of the side chain.

If the compounds of Formula § simultaneously contain acidic and basic groups in the
molecule the invention also includes, in addition to the salt forms mentioned, inner salts or
betaines {zwilterions). Salts can be obtained from the compounds of Formmula 1 by customary
methods which are known to the person skilled in the art, for example by combination with an
organic or inorgamic acid of base in a solvent or dispersant, or by anion exchange or cation
exchange from other salts.

The present invention includes compounds of structural formulda L, as well as salts
thereof, particularly pharmaceutically acceptable salts, solvates of such compounds and solvated

salt forms thereof, where such forms are possible unless specified otherwise.
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Furthermore, compounds of the present invention may exist in amorphous form and/or
one or more crystalline forms, and as such all amorphous and crystalline forms and mixtures
thereof of the compounds of Formula ¥, including the Examples, are intended to be included
within the scope of the present invention. In addition, some of the cornpounds of the instant
imvention may form solvates with water (1.e., a hydrate} or common organic solvents such as but
not limited to EtOAc. Such solvates and hydrates, particudarly the pharmaceutically acceptable
solvates and hydrates, of the mnstant compounds are likewise encompassed within the scope of
this invention, along with un-solvated and anhvdrous forms.

Acecordingly, the compounds within the generic structural formulas, embodiments and
specific compounds described in the Examples and claimed herein encompass salts, all possible
sterecisomers and tautomers, physical forms (e g.. amorphous and crystalline forms), solvate and
hydrate forms thereof and any combination of these forms, as well as the salts, pro-drug forms
thereof, and salts of pro-drug forms thereof, where such forms are possible unless specified
otherwise,

The mvention also relates to medicaments containing at least one compound of the
Formuila ¥ and/or of a pharmaceutically acceptable salt of the compound of the Formula T and/or
an optionally stereoisomeric form of the compound of the Formulas ¥ or a pharmaceutically
acceptable salt of the sterecisomeric form of the compound of Formulas 1§, together with a
pharmaceutically acceptable vehicle, carrier, additive and/or other active substances and
auxiliaries.

The medicaments according to the invention can be adnunistered by oral, inhalative,
rectal or transdermal adnunistration or by subcutaneous, intraarticular, intraperitoneal or
intravenous injection. Oral administration is preferred. Coating of stents with compounds of the
Formula ¥ and other surfaces which come info contact with blood in the body is possible,

The invention also relates to a process for the production of a medicament, which
comprises bringing at least one compound of the Formula { inio a suitable administration form
using a pharmaceutically acceptable carrier and optionally further suitable active substances,
additives or auxiliaries.

The present invention also relates to processes for the preparation of the compounds of
Formuila ¥ which are deseribed in the following and by which the compounds of the invention are
obtainable.

The terms "therapeutically effective (or efficacious } amount” and simular descriptions

such as "an amount efficacious for treatment” are intended to mean that amount of a

j =
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pharmaceutical drug that will alleviate the symptoms of the disorder, condition or disease being
treated {i.¢., disorder, condition or disease associated with DGAT?2 activity} in an animal or
human. The terms "prophylactically effective {or efficacious) amount” and similar descriptions
such as "an amount efficacious for prevention” are intended to mean that amount of a
pharmaceutical drug that will prevent or reduce the symptoms or occuwrence of the disorder,
condition or disease being ireated (1.¢., disorder, condition or disease associated with DGAT2
activity} in an arumal or human. The dosage regiroen utilizing a compound of the instant
invention is selected in accordance with a variety of factors including type, species, age, weight,
sex and medical condition of the patient; the severity of the condition to be treated; the potency
of the compound chosen to be administered; the route of admimstration; and the renal and
hepatic function of the patient. A consideration of these factors 15 well within the purview of the
ordinarily skilled clinician for the purpose of determining the therapeutically effective or
prophylactically effective dosage amount needed to prevent, counter, or arrest the progress of the
condition, It 1s understood that a specific daily dosage amount can stnultansously be both a
therapeutically effective amound, e.g., for treatment of hepatic steatosis, diabetes mellitus,
obesity, hvperlipidemia, hypercholesterolemia, and a prophviactically effective amount, e.g., for
freatment of NASH.

Disorders, conditions and diseases which can be treated or prevented by inhubiting
DGATZ by using the compounds of Formula § are, for example, diseases such as non-aleoholic
steatohepatitis (NASH), fibrosis, hyperlipidemia, type | diabetes, tvpe H diabetes mellitus,
cogmtive decline, dementia, coronary heart disease, 1schemic siroke, restenosis, peripheral
vascular disease, internuttent claudication, myocardial infarction, dyslipidenua, post-prandial
lipemia, obesity, osteoporosts, hypertension, congestive heart failure, left ventnicular
hypertrophy, peripheral artenal disease, diabetic retinopathy, diabetic nephropathy,
elomerulosclerosis, chronic renal failure, diabetic neuropathy, metabolic syndrome, syndrome X,
coronary heart disease, angina pectoris, thrombosis, atherosclerosis, myocardial infarction,
transtent ischemic attacks, stroke, hyperglycemia, hyperinsalinemia, hypertrighyceridemua,
hypertriglyceridemia, insulin resistance, impaired glucose tolerance, erectile dyvsfunction, skin
and connective tissue disorders, hyper-apo B lipoproteinemia, non-alcoholic fatty liver disease,
cardiorenal diseases such as chronic kidney diseases and heart faslure, and related diseases and
condifions.

The compounds of Formula § and their pharmaceutically acceptable salis can be

administered to animals, preferably to mammals, and in particular to humans, as pharmaceuticals
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by themselves, in mixtures with one another or in the form of pharmaceutical preparations. The
term “patient” includes animals, preferably mammals and especially humans, who use the mstant
active agents for the prevention or treatment of a medical condition. Administering of the drug to
the patient includes both self-admunistration and administration to the patient by another person.
The patient may need, or desire, treatment for an existing disease or medical condition, or may
be in need of or desire prophylactic treatment to prevent or reduce the risk of occurrence of said
disease or medical condition. As used herein, a patient "in need" of treatiuent of an existing
condition or of prophylactic ireatment encompasses both a determination of need by a medical
professional as well as the desire of a patient for such treatment.

Furthermore, a subject of the present invention are pharmaceutical preparations {(or
pharmaceutical compositions} which comprise as active component a therapeutically effective
dose of at least one compound of Formula ¥ and/or a pharmaceutically acceptable salt thereof
and a customary pharmaceutically acceptable carrier, 1.e, one or more pharmaceutically
acceptable carmer substances and/or additives.

Thus, a subject of the invention is, for example, said compound and its pharmaceutically
accepiable salts for use as a pharmaceutical, pharmaceutical preparations which comprise as
active component a therapeutically effective dose of said compound and/or a pharmaceutically
acceptable salt thereof and a customary pharmaceutically acceptable carrier, and the uses of said
compound and/or a pharmaceutically acceptable salt thereof in the therapy or prophylaxis of the
above reentioned syndromes as well as their use for preparing medicaments for these purposes.

The pharmaceuticals according to the invention can be administered orally, for example
in the form of pills, tablets, lacquered tablets, sugar-coated tablets, granules, hard and soft gelatin
capsules, aqueous, alcoholic or oily solutions, syrups, enmsions or suspensions, or rectally, for
example in the forro of suppostiories. Adninistration can also be carried out parenterally, for
example subcutaneously, intramuscularly or intravenously in the form of solutions for injection
or infusion. Other suitable adminsstration forms are, for example, percutaneous or topical
admunistration, for example in the form of ointments, tinctures, sprays or transdermal therapeutic
systems, or the inhalative adnunistration in the form of nasal sprays or aerosol mixtures, or, for
example, microcapsules, implants or rods. The preferred admuinistration form depends, for
example, on the disease to be treated and on its severity.

For the production of pills, tablets, sugar-coated tablets and hard gelatin capsules it is
possible to use, for example, lactose, starch, for example maize starch, or starch derivatives, talc,

stearic acid or its salts, etc. Carriers for soft gelatin capsules and suppositories arg, for example,
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fats, waxes, semisolid and liquid polyols, natural or hardened oils, etc. Suitable carriers for the
preparation of solutions, for example of solutions for injection, or of emulsions or syrups are, for
example, water, phvsiologically sodium chioride sohution, alcobols such as ethanol, glveerol,
polyols, sucrose, mvert sugar, glucose, mannitol, vegetable oils, etc. It is also possible to
lyophilize the compounds of Formula ¥ and their pharmaceutically acceptable salts and to use the
resulting lyophilisates, for example, for preparing preparations for injection or infusion. Suitable
carriers for microcapsules, tmplants or rods are, for example, copolvmers of glveolic acid and
lactic acid.

Surtable solid or galenical preparation forms are, for example, granules, powders, coated
tablets, tablets, (microjcapsides, suppositories, syraps, juices, suspensions, emulsions, drops or
injectable solutions and preparations having prolonged release of active substance, in whose
preparation cusiomary excipients such as vehicles, disintegrants, binders, coating agents,
swelling agents, glidants or fubricants, flavorings, sweeteners and solubtlizers are used.
Frequently used auxiliaries which may be mentioned are magnesium carbonate, titarmum dioxide,
lactose, mannitol and other sugars. talc, lactose, gelatin, starch, cellulose and its derivatives,
animal and plant oils such as cod hiver oil, sunflower, peanut or sesame oil, polvethylene glycol
and solvents such as, for example, sterile water and mono- or polyhydric alcohols such as
glycerol.

Besides the active compounds and carriers, the pharmaceutical preparations can also
cortain customary addutives, {or exarople fillers, disintegrants, binders, lubricants, wetting
agents, stabilizers, emulsifiers, dispersants, preservatives, sweeteners, colorants, flavorings,
aromatizers, thickeners, diluents, butfer substances, solvents, solubilizers, agents for achieving a
depot effect, salts for altering the osmotic pressure, coating agents or antioxidants.

The dosage of the active compound of Formula ¥ and/or of a pharmaceutically acceptable
salt thereof to be adnunistered depends on the individual case and is, as is customary. to be
adapted to the individual circumstances to achieve an optimum effect. Thus, it depends on the
nature and the severity of the disorder, condition or disease to be treated, and also on the sex,
age, weight and individual responsiveness of the human or animal to be treated, on the efficacy
and duration of action of the compounds used, on whether the therapy is acute or chronic or
prophylactic, or on whether other active compounds are administered in addition to compounds
of Formula §

Combination Agenis
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The compounds of the present invention can be administered alone or in combination
with one or more additional therapeutic agents disclosed herein or other suitable agents,
depending on the condition being treated. Hence, in some embodiments the one or more
compounds of the invention will be co-administered with other agents as described above. When
used in combination therapy, the compounds described herein are administered with the second
agent simultaneously or separately. This administration in combination can include simultaneous
administration of the two agents in the same dosage form, simultaneous adnunistration in
separate dosage forms, and separate adminisiration. That is, a compound of Formula (I} and any
of the agents described above can be formulated together in the same dosage form and
adovnistered simultaneously. Alternatively, a coropound of Formwula (1) and any of the agents
described above can be simultaneously administered, wherein both the agents are present in
separate formuidations. In another alternative, a compound of Formula (I} can be admunistered
just followed by and any of the agents described above, or vice versa. In some embodiments of
the separate adnunisiration protocol, a compound of Formula (I) and any of the agents described
above are administered a few minutes apart, or a few hours apart. or a few davs apart.

As one aspect of the present invention contemplates the treatment of the
disease/conditions with a combination of pharmaceutically active compounds that may be
administered separately, the invention further relates to combining separate pharmaceutical
compositions in kit form The kit comprises two separate pharmaceutical compositions: a
compound of Fornula (1), and a second pharmaceutical compound. The kit comprises a
container for containing the separate compositions such as a divided bottle or a divided foil
packet. Additional examples of containers include syringes, boxes, and bags. In some
embodiments, the kit comprises directions for the use of the separate components. The kit form
is particularly advantageous when the separate components are preferably administered in
different dosage forms {e. g, oral, parenteral; IV, transdermal and subcutaneous), are
administered at different dosage intervals, or when titration of the individual components of the
combination is desired by the prescribing health care professional.

One or more additional pharmacologically active agents may be administered in
combination with a compound of Formula I An additional active agent {or agents) is intended to
mean a pharmaceutically active agent {or agents) that is active in the body, including pro-drugs
that convert to pharmaceutically active form after adnunistration, which are different from the
compound of Formula I, and also includes free-acid, free-base and pharmaceutically acceptable

salts of said additional active agents. Generally, anv suitable additional active agent or agents,
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ncluding bt not limited to anti-hypertensive agents, anti-obetic, anti-inflanwmatory, anti-
fibrotic, and anti-atherosclerotic agents such as a lipid modifying compound, anti-diabetic agents
and/or anti~obesity agents may be used i any combination with the compound of Formula Eina
single dosage formulation {a fixed dose drug combination), or may be administered to the patient
in one or more separate dosage formulations which allows for concurrent or sequential
administration of the active agents (co-administration of the separate active agents).

Examples of additional active agents which may be employed include but are vot lirited
to angiotensin converting enzyme inhibitors {e.g., alacepril, benazepril, captopril, ceronapril,
cilazapil, delapril, enalapril, enalaprilat, fosinopril, imidapril, listnopril, moveltiprid, perindopril,
quinapril, ramipril, spirapril, teroocapril, ot trandolapril), angiotensin {f receptor antagonists
{e.g. losartan ie, COZAAR ®, valsartan, candesartan, olmesartan, telmesartan and anv of these
drugs used in combination with hydrochlorothiazide such as HYZAAR ®}; neutral
endopeptidase inhibitors {e.g., thiorphan and phosphoramidon), aldosterone antagonists,
aldosterone synthase inhibtiors, reman inhibitors (e.g. urea derivatives of di- and tri-peptides,
amine acids and derivatives, amino acid chains linked by non-peptidic bonds, di- and tri-peptide
derivatives, peptidyl amino diols and peptidy] beta-aminoacyl aminodiol carbamates; also, and
small molecule renin nhibitors including diol sulfonanudes and, N-morpholino dernvatives, N-
heterocyclic alcohols and pyrolimidazolones; also, pepstatin derivatives and fluoro- and chioro-
derivatives of statone-containing peptides, enalkrein, RO 42-5892, A 65317, CP 80794, ES
1003, ES 8891, 8Q 34017, aliskiren (2(5),4(8),5(S),7(8)-N-{2~-carbamoyi-Z-rethvipropy)-5-
amine-4-hydroxy -2.7-diisopropyi-8-[4-methoxy-3-(3-methoxy proposy -phenyi-octanamid
hemifumarate} SPP600, SPP630 and SPP633), endothelin receptor antagonists,
phosphodiesterase-5S inhibitors {e.g. sildenafil, tadalfil and vardenafil}, vasodilators, calcium
channel blockers {e.g., amlodipine, mifedipine, veraparmul, diltiazem, gallopamul, mludipine,
mimodipins, nicardipine), potassiurn channel activators {e.g.. nicorandil, pinacidil, cromakalim,
minoxidil, apritkalim, loprazolam), diuretics {e.g., hvdrochlorothiazide), sympatholitics, beta-
adrenergic blocking drugs {e.g., propranolol, atenolol, bisoprolol, carvedilol, metoprolol, or
metoprolol tartate}, alpha adrenergic blocking drugs (e.g., doxazosin, prazosin or alpha
methvidopa) central alpha adrenergic agonists, peripheral vasodilators (e g hyvdralazine); lipid
fowering agenis e.g., HMG-CoA reductase inhibitors such as simvastatin and fovastatin which
are marketed as ZOCOR® and MEVACOR® in lactone pro-drug forro and function as intubitors
after admirsstration, and pharmaceutically acceptable salts of dihvdroxy open ring acid HMG-

oA reductase inhibitors such as atorvastatin {particularly the calcium salt sold in LIPITOR®),
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rosuvastatin {particularly the calcium salt sold in CRESTOR®), pravastatin (particularly the
sodium salt sold in PRAVACHOL®), fluvastatin {particularly the sodium salt sold in
LESCOL®), cenvastatin, and pitavastating a cholesterol absorption inhubitor such as ezetimibe
{ZETIAR} and ezetimibe in combination with any other lipid lowering agents such as the HMG-
oA reductase inhibitors noted above and particularly with simvastatin (VY TORIN®) or with
atorvasiatin calciuym; niacin in immediate-release or conirolled release forms, and/or with an
HMG-CoA reductase intubitor; macin receptor agonists such as acipiroox and acifran, as well as
niacin receptor partial agonists; anti-cholesterol agents such as PCSKS inhibitors (alirocumab,
evolocumab), Nexietol ™ {bempedoic acid, ACL inhibitor), and Vascepa® (Icosapent ethyl);
metabolic altering agenis including insulin and insidin mimetics {e.g., insulin degladee, msulin
elargine, insulin lispro), dipeptidy! peptidase-1V (DPP-4) inhibitors {e.g.. sitagliptin, alogliptin,
omarighiptin, linaghptin, vildagliptin; insulin sensitizers, including {1} 8-klotho/FGFR1
activating monoclonal antibody (e.g. MK-3635), pan FGFR1-4/KLB modulators, FGFI9
analogue {e.g. Aldaternun} (1) PPARy agonists, such as the glitazones (¢.g. piogliazone, AMG
131, CHS 131, MBX2044, mitoglitazone, lobeghitazone, IDR-103, rosiglitazone, and
balaglitazone), and other PPAR ligands, including (1) PPARw/y dual agonists (e.g ZYH2, ZYHI,
GFTS50S, chiglitazar, muraghtazar, aleghiazar, sodelghitazar, and vaveglitazar); (2) PPARu
agonists such as fenofibric acid denvatives {e.g., gemfibrozil, clofibrate, ciprofibrate,
fenofibrate, bezafibrate), (3} selective PPARy modulators {SPPARYM s}, {e.g., such as those
disclosed in WO 02/060388, WO 02/08188, WO 2004/019869, WO 2004/020409, WO
2004/020408, and WO 2004/066963); (4} PPARy partial agonists, (5) PPAR «/5 dual agonisis
{e.g. Elafibranor ), (111} biguanides, such as metfornin and its pharmaceutically aceeptable salts,
in particular, roetformin hydrochloride, and extended-release formulations thereof, such as
Glumetza™, Fortamet™, and GlucophageXR™; and (iv) protein tyrosine phosphatase-18 (PTP-
1B} mhibitors {e.g., ISI8-113715 and TTP814); insulin or insulin analogs {e g, insulin detemir,
msulin glulisine, insulin degludec, insulin glargine, msulin lispro and inhalable formulations of
each}; leptin and leptin derivatives and agonists; amvhin and amylin analogs (e.g.. pramlintide};
sulfonylurea and non-sulfonviurea insulin secretagogues (e.g., tolbutamide, glvburide, glipizide,
climepiride, mitiglinide, meglitinides, nateglinide and repaglinide); a-glucosidase mhibitors
{e.g., acarbose, voghbose and miglitol); glucagon receptor antagomsts {e.g., MK-3377, MK-
0893, LY-2409021 and KT6-271); incretin mumetics, such as GLP-1, GLP-1 analogs,
derivatives, and mimetics; and GLP-1 receptor agonists {e.g., didaglutide, semaghutide,

albiglutide, exenatide, liraglutide, lixisenatide, taspoglutide, CIC-1131, and BIM-51077,
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ncluding intranasal, transdermal, and once-weekly formulations thereof}, bile acid sequestering
agents {e.g., colestilan, colestimide, colesevalam hvdrochlornide, colestipol, cholestyramine, and
diatkylaminoalkyl dertvatives of a cross-linked dextran}, acyl CoA:cholesterol acyltransferase
mhibhitors, {e.g., avasimibe); antiobesity compounds; agents intended for use i inflarnmatory
conditions, such as aspirin, non-steroidal anti-inflammatory drugs or NSAIDs, glucocorticoids,
and selective cycloosygenase-2 or COX-2 inhibitors; ghucokinase activators {(GKAs} {e.g.,
AZD6370); intubitors of 113-hvdroxysteroid dehydrogenase type 1, {e.g., such as those disclosed
in U.8. Patent No. 6,730,690, and LY -2523199}; CETP inhibitors (e.g., anacetrapib, torcetrapib,
and evacetrapib), inhibitors of fructose 1,6-bisphosphatase, (e.g., such as those disclosed in U.S.
Patent Nos. 6,054,587, 6,110,903, 6,284,748; 6,399,782; and 6,489,476); inhibitors of acetyl
oA carboxylase-1 or 2 {ACCT or ACC2), AMP-activated Protein Kinase (AMPK} activators;
other agonists of the G-protein-coupled receptors: (i} GPR-109, (i1} GPR-119 (e g, MBX2982
and PSN821}, and (111) GPR-40 (e g, TAKE75); SSTR3 antagonists (e.g., such as those disclosed
mn WO 200%/001836); neuromedin U receptor agonists {e.g., such as those disclosed in WO
2009/042053, including, but not limited to, neuromedin S (NMS)): SCD modulators {e.g.
Aramchol), GPR-105 antagomnsts (e.g., such as those disclosed in WO 2009/000087), SGLT
mhibitors {e.g., ASP1941, SGLT-3, SGLT-2 such as empagliflozin, dapaglifiozin, canagliflozin,
and ertuglifiozin, BI-10773, remoglofiozin, T8-071, tofogliflozin, ipraglifiozin, and LX-4211});
ihibitors of acyl coenzvme A carboxylase (ACC, MK-4074); inhubitors of diacviglycerol
acyltransferase 1 and 2 (BGAT-1 and DGAT-2); inhibitors of fatty acid synthase; inhibitors of
acyl coenryme Almonoacyiglyeerol acyltransferase 1 and 2 (MGAT-1 and MGAT-2); agomsts
of the TGRS receptor (also known as GPBARI, BG37, GPCR19, GPR131, and M-BAR); ileal
bile acid transporter inhibitors; bile acid modulators; PACAP, PACAP mimetics, and PACAP
receptor 3 agonists; H-1b antibodies, (e.g., XOMAOS52 and canakinumab);, anti-fibrotic and/or
anti-inflammatory agents {CCR2/CCRS dual receptor antagonist {e.g. cenicriviroc): galectin 3
inhibitor {e.g. belapectin, GB-1107, GB-1211}, siRNA against HSP 47 {e.g. BMS-986263);
NSAID derived from pirfenidone {e.g hydronidone}, A3AR agonist {e.g. namodenoson,

arate inhibitor (e.g. ACQT1127), adiponectin receptor agonist {(e.g. ALY 688), TNF receptor
antagonist (e.g. atrosimab), Autotaxin inhibitor {e.g. BLD-0409, TIC 0265, TIC 0316), CCL24
blocking monoclonal antibody (e.g. CMI101}, [L-11 inhibitor (e g ENx 1084), LPAL receptor
antagonist (e.g. EPGN 696}, Dual JAK /2 mhibttor {e.g. EX 76545), GPR antagonist {e.g.
GPRY1 antagorust), Integrin avB1, avP3 and avpé intubitor {e.g. IDL 2965), NLRP3 antagomst
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{e.g. IFM-314), inflanunasome inhibitors {e.g. JT194, JT349), Cell membrane permeability
inhibitor (e.g. Larazotide), CURS antagonist {e.g. Jeronlimab}, TINF inhibitor {e.g. LIVNate},
integrin avPo inhibitor (e.g. MORF betat), NLRP inflammasome antagonists, siRNA (e.g. OLX
701}, dual TFGP/Hedgehog inhibitor (e.g Oxy 200), GPR4O0 agonist/GPRE4 antagonist {e.g.
PBI-4347), neutrophil elastase inhibtior (e.g. PHP-303), imtegrin inhubitor {e.g. PLN-1474),
TGFB1 modulator {e. g PRM-151), CCK recepior antagomst {e.g. proglunude), LOXL2 whibitor
{e.g. PX8-5338K, PXS-53824), 1L-11 mhibitors, MPYS protemn inhibutor {e.g. ¢GAS/STING
antagonists), kinase inhibiting RNase, membrane protein mAbs, tumor necrosis facior inhibitor,
NRF2 activator {e.g. SCO 116), SSAQ inhibitor (e.g. TERN 201}, TRAIL2 agonist {e.g.
TLY012), IL-6 receptor antagonist {e.g. TZLS 501}, ACGC3 inhibitor {e.g. UD-014},
SSAQ/VAP-1 inhibitor, TREMZ2); anti-oxidant (e.g. vitamin E); anti-inflammatory agents {e.g.
norfloxacin, ciprofloxacin, ceftriaxone);, coagulation modifiers {e.g. anti-coagulants, anti-platelet
agents, pentoxifylline, vitamin K, DDAVP); ; dual GIP and GLP-1 receptor agomst {e.g.
tirzepetide); dual GLP-1/GRA (e.g cotadunnde, ALT-8G1, DD 01, G49, PB-718); dual GLP-1
{e.g. CT 868); GLP-1/GRA/GIP triple agonist (e.g. HM15211); GRP120
stimulant/inflammasome modulator/PPARy dual agonist (e.g. KDTS01), GLP-I/FGF21 (e.g.
YH2Z5724), GLP-1 agonist {e.g. Orzempic (semaglutide s¢), XW 003); selective thyroid hormone
receptor-f} agonist {e.g. resmetiromy; apopiosis modulators (JINK-1 inhibitor {e.g. CC-90001),
Peroxidase inhibitor (e.g AZMI198), ASK-1 whibitor {e.g. €S-17919, SRT 015));
ervthropoietin-stimulating agents {erythropoietin receptor agonist (e.g. cibmetide)); glucose
pathway modulators (SGLT-Z2 inhibitor {e.g. Forxiga, Farxiga {(dapaglificzin}}; dual SGLT-1/2
inhibitor {e.g. licogliflozing, Glucose-6-F dehydrogenase inhibitor {e.g. fluasterone) LAPS
glucagon combo {(e.g. HM14320), SGLT-1 inhibitor (e.g. SGL5213)); immune modulators
{(TLR4 mhibitor {e.g GBK-233), immunomodulatory polvclonal antibody (e g. IMM-124E),
TELR4 antagonist {e.g. JKB-122}, CD3 monocional antibody {e g foralumab), TLR4 amagonist
{e.g. JKB 133}, TLR4 iohibitor {e.g. mosedipuinod), Macropbage mbubitor via CD206 targeting
{e.g. MT2002), TLR2/4 antagonist {e.g. VB-201, VB-703), immunomodulatory polycional
antibody (e.g. IMM-124E}); incretin-based therapies (GLP-1 agonist (e.g. Ozempic {semaghitide
s¢), XW 003), GLP-1/glucagon dual recepior agomst (2. FHIMI12323A%, prandial insulin {e.g.
ORMD 0801)); lipid modulators (AMPK Activator/ Glutathione transferase {e.g. oltipraz), THR-
beta agonist (2.g. resmetirom, YK2809, MGL-3745, ALG-009, ASC41, CNPT-101101, TERN
S501), IBAT inhibitor (e.g elobixibat, CJ 14199}, omega-6- fatly acid (e g. epeleuton), FASN
inhibitor (e.g. TVB2640, FT 4101, FT 82253, ANGPTL3 inhibitor {e.g. vupanorsen), PNPLA3
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nhibitor (e.g. AZD2693), RAS domain kinase inhibitor {e.g. BioE1115), NTCP inhibitor {e.g.
bulevirtide}, P2Y 13 receptor agonist {e.g. CER-209}, omega-3 fatty acid, HSD17813 inhibitor;
metabolism modulators (FXR agonist {e.g. Ocaliva (obeticholic acid}, 10T022), recombinant
variant of FGF19 {e.g. aldafermin), bi-specific FGFRI/KLB antibody (e.g. BFKBE488A),

o TOT modulator (e.g. MSDC-0602K), pegylated analog of FGF21 {e.g pegbelfermin, BMS-
986171), non-bile FXR agonist (e g. cilofexor, EDP-305, EYP 001, tropifexor, MET409, AGN-
242256, AGN-242266, EDP 297, HPG 1860, MET642, RDX023, TERN 101), ACC inhibitor
{e.g. firsocostat, PF-05221304), ketohexokinase mnhibitor (e.g. PF-06835919), AMPK activator
{e.g. PXL770, MSTM 101, 0304), bile acid modulator (e.g. Albiero), FGF21 analog {e.g.
BIOS9-100), MOTSc analog (e.g. CB4211), cyclophilin inhibitor {e.g. CRV 431), FGF19 (e g
DEL 30}, mitochondrial uncoupler {e.g. GEN 3026), FXR/GPCR dual agonist (e.g. INT-767),
Cystearnine dentvative {e.g. KB-GE-001), dual amylin and calcitonin receptor agonist (e.g. KBP-
089}, transient FXR agonist {e.g. M 1217), anti-beta-Idotho (KLB)-FGFR1c receptor complex
mAb (e.g. MK3655), GDF15 analog {e.g NGM393), eyclophilin mhibitor (e.g. NV556), LXR
maodulator {e.g. PX 329, PX 635, PX 78R}, LXR inverse agonist {e.g. PX016), deuterated
obeticholic acid (e.g. G 5216)); PPAR modulators (dual PPARw/y agonist (e.g. elafibranor),
PPAR pan agonist {e.g. lanifibranor), PPAR« agonists (e.g. Parmodia), PPARy agonist{e.g. CHS
131), MPC inhibitor {e.g. PXL065), PPAR &/y agonist (e.g. T3D 959)); RAAS miMModulators
{mineralocorticotd receptor antagonist {e.g. apararenone, eplerenone, spironolactone),
angiotensin receptor blocker (e g losartan potassium)}); newrotransmitter modulators
{cannabinoid receptor modulator, CB1 receptor antagonisi (e.g. CRB-4001, IM-102,
mimacimab}, TPHT mhibitor {e.g. CU 02), GPR120 agomst {e.g. KBR2001), combination of
cannabinoid and botanical anti-inflammatory compound {e.g. SCN 002}, PDE Modulator
(PDE4 inhibitor (e.g. ART 648)). CYPZE] inhibitor (e.g. SNP-610); cell therapies (e g
HepaStenpand bromocriptine mesylate and rapid-release formulations thereof; or with other
drugs beneficial for the prevention or the treatment of the above-roentioned diseases including
nitroprusside and diazoxide the free-acid, free-base, and pharmaceutically acceptable salt forms
of the above active agents where chemically possible.

The present invention includes the pharmaceutically acceptable salts of the compounds
defined herein, including the pharmaceutically acceptable salts of all structural formulas,
embodiments and classes defined herein. Reference (o the compounds of structural Formuda (I)
includes the compounds of other generic structural Formulas, such as Forroulas and
embodiments that fall within the scope of Formula {I).
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Dosages of the Compounds of Formula (1)

If the patient is responding, or is stable, after completion of the therapy cvcle, the therapy
cycle can be repeated according to the judgment of the skilled clinician. Upon completion of the
therapy cycles, the patient can be continued on the compounds of the invention at the same dose
that was administered in the treatment protocol. This maintenance dose can be continued until
the patient progresses or can no longer tolerate the dose {in which case the dose can be reduced
and the patient can be continued on the reduced dose).

Those skilled in the art will recognize that the actual dosages and protocols for
administration employed in the mwethods of the mvention may be vaned according fo the
Judgment of the skilled clinician. The actual dosage emploved may be varied depending upon the
requirements of the patient and the severity of the condition being treated. Determination of the
proper dosage for a particular situation is within the skill of the art. A determination to vary the
dosages and protocols for administration may be made afier the skilled clinician considers such
factors as the patient’s age, condition and size, as well as the severity of the condition being
treated and the response of the patient to the treatment.

The dosage regimen utilizing a compound of the instant invention is selected in
accordance with a variety of factors including type. species, age, weight, sex and medical
condition of the patient; the severity of the condition to be treated; the potency of the compound
chosen to be administered; the route of administration; and the renal and hepatic fimction of the
patient. & consideration of these factors is well within the purview of the ordinanly skilled
chinician for the purpose of determining the therapeutically effective or prophylactically effective
dosage amount needed to prevent, counter, or arrest the progress of the condition. It is
understood that a specific daily dosage amount can simultaneously be both a therapeutically
effective amount, e.g., for treatroent of an oncological condition, and a prophylactically effective
amourt, e.g , for prevention of an oncological condition.

While individual needs vary, determination of optimal ranges of effective amounts of the
compound of the invention is within the skill of the art. For administration to a human in the
curative or prophyviactic treatment of the conditions and disorders identified herein, for example,
typical dosages of the compounds of the present invention can be about .05 mg/ke/day to about
S0 mg/kg/day, for example at [east 0.05 mg/kg, at least .08 mg/kg, at least 0.1 mg/kg, at least
0.2 rog/kg, at least 0.3 mg/kg, at least 0.4 mg/kg, or at least 0.5 mg/kg, and preferably 50 mg/kg
or less, 40 mg/'kg or less, 30 mg/kg or less, 20 mg/kg or less, or 10 mg/kg or less, which can be
about 2.5 mg/day (0.5 mg/kg x 5 kg} to about 3000 mg/day {50 mg/kg x 100 kg), for example.

)
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For example, dosages of the compounds can be about 0.1 mg/ke/day to about 50 mg/kg/day,
about .05 mg/kg/day to about 10 mg/kg/day, about 0.05 mg/kg/day to about 5 mg/kg/day, about
0.03 mg/kg/day to about 3 mg/kg/day, about 0.07 mg/kg/day to about 3 mg/kg/day, about 0.09
mg/kg/day to abowt 3 mg/kg/day, about 0.05 mg/kg/day to about 0.1 mg/kg/day, about 0.1
meg/kg/dav to about I mg/ke/day, about 1 mg/kg/day to about 10 mg/kg/dav, about 1 mg/kg/dav
o about 5 mg/kg/day, about 1 mg/kg/day to about 3 mg/kg/day, about 3 mg/day (o about SO0
mg/day, about 5 mug/day to about 250 rag/day, about 10 mg/day 1o about 100 mg/day, about 3
mg/day to about 10 mg/day, or about 100 mg/day to about 250 mg/day. Such doses may be

administered in a single dose or may be divided mito mudtiple doses.

Pharmaceutical Compositions

The compounds of Fornuda [ and their pharmaceutically acceptable salts can be
administered to anmimals, preferably to mammals, and in particular to humans, as pharmaceuticals
by theruselves, 1o roixtures with one another or inthe form of pharmaceutical compositions. The
term “subject” or “patient” includes amimals, preferably mammals and especially humans, who
use the instant active agents for the prevention or treatment of a medical condition.

Administering of the compound of Formula | to the subject includes both self-
administration and administration to the patient by another person. The subject may need, or
desire, treatment for an existing disease or medical condition, or may be in need of or desire
prophylactic treatment fo prevent or reduce the risk of occurrence of said disease or medical
condition. As used herein, a subject "in need” of treatment of an existing condition or of
prophylactic treatment encompasses both a determination of need by a medical professional as
well as the desire of a patient for such treatment.

Methods for the safe and effective admunisiration of most of these agents are known to
those skilled in the art. In addition, their administration is described in the standard literature.

If the patient is responding, or is stable, after completion of the therapy cycle, the therapy
cycle can be repeated according to the judgment of the skilled chnician. Upon completion of the
therapy cvcles, the patient can be continued on the compounds of the invention at the same dose
that was administered in the freatment protocol. This maintenance dose can be continued until
the patient progresses or can no longer tolerate the dose (in which case the dose can be reduced
and the patient can be continued on the reduced dose).

Those skilled in the art will recognize that the actual dosages and protocols for

administration employed in the methods of the invention may be varied according to the
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judgment of the skilled clinician. The actual dosage emploved may be varied depending upon the
requirements of the patient and the severiiy of the condition being treated. Determination of the
proper dosage for a particular situation s within the skill of the ast. A determination to vary the
dosages and protocols for adnunistration mav be made after the skilled clinician takes into
account such factors as the patient’s age. condition and size, as well as the severity of the
condition being treated and the response of the patient (o the treatment.

The amount and frequency of administration of the compound of formula §, and any
additional agents will be regulated according o the judgment of the attending clinician
{physician) considering such factors as age, condition and size of the patient as well as severity
of the condition being treated.

The compounds of the invention are also useful in preparing a medicament that is useful
in treating NASH and {ibrosis.

The nstant compounds are also useful in combination with therapeutic, chemotherapeutic
and anti-cancer agents for the treatruent of hepatic cellular carcinoma. Combinations of the
presently disclosed compounds with therapeutic, chemotherapeutic and anti-cancer agents are
within the scope of the invention. Examples of such agents can be found in Cancer Principles
and Practice of Oncology by V.T. Devita and 8. Hellman (editors), 90 edition (May 16, 2011),
Lippincott Williams & Wilkins Publishers. A person of ordinary skill in the art would be able to
discern which combinations of agenis would be usefud based on the particular characteristics of
the drugs and the cancer involved. Such agenis include the following: estrogen receptor
modulators, programuned cell death protein 1 (PD-1) inhibitors, programmed death-ligand 1 (PD-
L1) intubitors, androgen receptor modulators, retinoid receptor modulators, cyiotoxic/cytostatic
agents, antiproliferative agents, prenvl-protein transferase inhibitors, HMG-CoA reductase
mhibitors and other angiogenesis intubitors, HIV protease inhubtiors, reverse transcriptase
mhibitors, inhibitors of cell proliferation and survival signaling, bisphosphonates, aromatase
inhibitors, siRNA therapeutics, y-secretase inhibitors, agents that interfere with receptor tyrosine
kinases {RTKs) and agents that interfere with cell cvele checkpoints.

The chemotherapeautic agent can be adnunistered according to therapeutic protocols well
known in the art. It will be apparent to those skilled in the art that the administration of the
chemotherapeutic agent can be varied depending on the cancer being treated and the known
effects of the chemotherapeutic agent on that disease. Also, in accordance with the knowledge of
the skilled clinician, the therapeutic protocols {e.g., dosage amounts and times of adnunistration)

can be varied in view of the observed effects of the administered therapeutic agents on the
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patient, and in view of the chserved responses of the cancer to the admunistered therapeutic
agents. The particular choice of chemotherapeutic agent will depend upon the diagnosis of the
attending physicians and their judgment of the condition of the patient and the appropriate
treatment protocol.

The initial administration can be made according to established protocols known in the
art, and then, based upon the observed effects, the dosage, modes of adminisiration and times of
administration can be modified by the skilled clinician.

The determination of the order of administration, and the number of repetitions of
administration of the chemotherapeutic agent during a treatment protocol, is well within the
knowledge of the skiled physician after evaluation of the condition being treated and the
condition of the patient.

Thus, in accordance with experience and knowledge, the practicing physician can modify
each protocol for the admunistration of a chemotherapeutic agent according to the individual
patient’s needs, as the treatruent proceeds. All such modifications are withiu the scope of the
present mvention.

The ageni can be administered according to therapeutic protocols well known in the art. It
will be apparent to those skilled in the art that the admanisiration of the anti-cancer agent can be
varied depending on the cancer being treated and the known effects of the anti~cancer agent on
that disease.

The mitial adnunistration can be made accordimg to established protocols known in the
art, and then, based upon the observed effects, the dosage, modes of adnunistration and times of
administration can be modified by the skilled clinician.

The particular choice of agent will depend upon the diagnosis of the attending physicians
and their judgment of the condition of the patient and the appropriate treatment protocol.

The determination of the order of adnunistration. and the number of repetitions of
adnunistration of the agent during a treatment protocol, is well within the knowledge of the
skilled physician after evaluation of the cancer being treated and the condition of the patient.

Thus, in accordance with experience and knowledge, the practicing physician can modify
each protocol for the admunistration of an anti-cancer agent according to the individual patient’s
needs, as the freatment proceeds. All sach modifications are within the scope of the present
mvention.

The attending chinician, m judging whether treatiment is effective at the dosage

administered, will consider the general well-being of the patient as well as more definite signs
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such as relief of cancer-related symptoms {e.g., pamn}, inhibition of tumor growth, actual
shrinkage of the tumor, or inhibition of metastasis. Size of the tumor can be measured by
standard methods such as radiological studies, e.g., CAT or MRI scan, and successive
measurements can be used {o judge whether or not growth of the tumor has been retarded or even
reversed. Relief of disease-related symptoms such as pain, and improvement in overall condition
can also be used to help judge effeciiveness of treatment.

The compounds, compositions and methods provided herein are useful for the treatment
of cancer. Cancers that may be treated by the compounds, compositions and methods disclosed
herein include, but are not limited o Liver: hepatoma (hepatocellnlar carcinoma},
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellolar adenoma, hemangioma.

PD-1 inhibitors include pembrolizumab (lambrolizumab), nivolumab and MPDL3280A
PDL- inhibitors include atezolizumab, avelumab, and durvalumab.

The mnvention further relates to a method of treating hepatic cellular carcinoma in a
human patient corprising adrmirnistration of a coropound of the investion {i.e., a compound of
Formula I} and a PD-1 antagonist o the patient. The compound of the invention and the PD-1
antagonist may be administered concurrently or sequentially.

In particular embodiments, the PD-1 antagomst 1s an anti-PD-1 antibody, or antigen
binding fragment thereof In alternative embodiments, the PI>-1 antagonist is an anii-PD-L1
anttbody, or antigen binding fragment thereof. In some embodiments, the PD-1 antagonist is
pembrolizamab (KEYTRUDA™, Merck & Co., Inc., Kenulworth, NJ, USA), mivolumab
{OPDIVO™L Bristol-Myers Squibb Corpany, Princeton, NJ, USA), cenuplimab (LIBTAY O™,
Regeneron Pharmaceuticals, Inc., Tarrytown, NY, USA), atezolizumab (TECENTRIQ™,
Genentech, San Francisco, CA, USA}, durvalumab (IMFINZI™ AstraZeneca Pharmaceuticals
LB, Wilmington, DE), or avelumab (BAVENCIO™, Merck KGaA, Darmstadt, Germany).

In some embodiments. the PD-1 antagonist is pembrolizumab. In particular sub-
embodiments, the method comprises administering 200 mg of pembrolizumab to the patient
about every thres weeks. In other sub-embodiments, the method comprises administering 400
mg of pembrolizumab to the patient about every six weeks.

In further sub-embodiments, the method comprises administering 2 mg/kg of
pembrolizumab {0 the patient about every three weeks. In particular sub-embodiments, the
patient is a pediatric patient.

In some embodiments, the PD-1 antagonist is nivolumab. In particular sub-embodiments,

the method comprises administering 240 mg of nivolumab to the patient about every two weeks.
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in other sub-embodiments, the method comprises administering 480 mg of nivolumab to the
patient about every four weeks.

In some embodiments, the PD-1 antagonist is cemiplimab. In particular embodiments, the
method comprises administering 350 mg of cemiplimab to the patient about every 3 weeks.

In some embodiments, the PD-1 antagonist is atezolizumab. In particular sub-
embodiments, the method comprises adminmistering 1200 mg of atezolizumab o the patient about
every three weeks.

In some embodiments, the PD-1 antagonist is durvalumab. In particular sub-
embodiments, the method comprises administering 10 mg/kg of durvalumab to the patient abowt
every {wo weeks.

In some embodiments, the PD-1 antagonist is avelumab. In particular sub-embodiments,
the method comprises administering 800 mg of avelumab io the patient about every two wesks.

A compound of the instant invention, or 3 pharmaceutically acceptable salt thereof, may
also be useful for treating cancer in combination with the following therapeutic agents:
pembrolizumab (Keytruda®), abarelix (Plenaxis depot®}: aldesleukin (Prokine®); Aldesteukin
{Proleukin®); Alemtuzumabb (Campath®); alitretincin (Panretin®}; allopurinol (Zyloprim®);
altretaming (Hexalen®), amifostine (Ethyvol®): anastrozole (Arimidex®); arsenic trioside
(Trisenox®): asparaginase (Elspar®); azacitiding (Vidaza®); bevacuzirnab (Avastin®);
bexarotene capsules (Targretin®); bexarotene gel (Targretin®); bleomycin (Blenoxane®));
bortezomib (Velcade®); busuifan intravenous (Busulfex®); busulfan oral (Myleran®;
calusterone (Methosarb®); capecitabine (Xeloda®); carboplatin (Paraplatin®); carmustine
(BCNU®, BICNU®Y: carmusting (Gliadel®); carousting with Pohifeprosan 20 Implant {Gliadel
Wafer®): celecoxib (Celebrex®); cetuximab (Erbitux®); chlorambucil (Leukeran®y; cisplatin
(Platinol®); cladribine (Lenstatin®, 2-CdA®); clofarabine {Clolar®); cyclophosphamide
(Cyvtoxan®, Neosar®): eyclophosphamide {Cytoxan Injection®); cyclophosphamide (Cytoxan
Tablet®); cytarabine (Cytosar-U®); cytarabine liposomal {(DepoCyi®); dacarbazine (DTIC-
Dome®); dactinomyein, actinomvyein D {Cosmegen®): Darbepoetin alfa (Aranesp®y;
daunorubicin liposomal (DanuoXome®Y; daunorubicin, daumomycin (Daunorubicin®);
daunorubicin, daunomyein (Cerubidine®); Denileukin diftitox (Ontak®); dexrazoxane
(Zinecard®); docetaxel (Taxotere®); doxorubicin (Adriamycin PFS®): doxorubicin

{Adriamycin®, Rubex®); doxorubicin {Adriamycin PFS Injection®); doxorubicin liposomal
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(Doxil®): dromostanclone propicnate { Dromostanclone®); dromostanolone propionate
{Masterone injection®); Elliott's B Solution (Elliott's B Solution®}; epirubicin {Eilence®);
Epoetin aifa (epogen®); erlotinib (Tarceva®)y; estramustine (Emevt®); etoposide phosphate
(Etopophos®): etoposide, VP-16 (Vepesid®); exemestane (Aroroasin®); Filgrastim
{Neupogen®): floxuridine (intraarterial} (FUDR®Y: fludarabine (Fludara®); fluorouracil, 5-FU
{ Adrucil®y; fulvestrani (Faslodex®); gefitinib (Iressa®); gemcitabine (Gemzar®); gemtuzumab
ozogamicin (Mylotarg®); goserelin acetate (Zoladex Implamt®)}; goserelin acetate (Zoladex®);
histrelin acetate (Histrelin implant®): hydroxyurea (Hydrea®): Thritumomnab Tiuxetan
(Zevalin®); idarubicin (Idamycin®); ifosfamide (IFEX®); imatinib mesylate (Gleevec®);
interferon alfa 2a (Roferon A®Y; Interferon alfa-2b (Intron A®); irinotecan (Camptosar®);
ienalidormide {(Revliimid®); letrozole (Femara®); lencovorin {Wellcovorin®, Leucovorin®);
Leuprolide Acetate (Eligard®); levamisole (Ergamisol®): lomustine, CONU (CeeBURY;
meclorethamine, nitrogen mustard {Mustargen®); megestrol acetate (Megace®); melphalan, L-
PAM (Alkeran®); mercaptopurine, 6-MP (Purinethol ®): mesna (Mesnex®); mesna (Mesnex
tabs®); methotrexate (Methotrexate®); methoxsalen (Uvades®); mitomyein C (Mutamycin®);
mitotane {Lysodren®); mitoxantrone (Novantrone®); nandrolone phenpropionate (Burabolin-
50®); nelarabine {Arranon®); Nofetumomab (Verluma®Y, Oprelvekin (Neumega®); oxaliplatin
(Eloxatin®); paclitaxel (Paxene®); paclitaxel (Taxol®); paclitaxel protein-bound particles
{Abraxane®); palifermin {Kepivance®); pamidronate (Aredia®); pegademase {Adagen
{Pegadernase Bovine)®); pegaspargase (Oucaspar®); Pegfilgrastim (Neulasta®): pemetrexed
disodium {Alimta®); pentostatin (Nipert®); pipobroman (Vercyte®); plicamyein, mithramycin
{Mithracin®}; porfimer sodium {Photofrin®); procarbazine (Matulane®); quinacrine

{ Atabrine®); Rasburicase (Elitek®); Rituximab (Rituxan®); Ridaforolimus; sargramostim
{Leukine®); Sargramostim (Prokine®); sorafenib (Nexavar®); streptozocin (Fanosar®);
sunitinib maleate (Sutent®); talc (Sclerosai®); tamoxifen (Nolvadex®); temozolomide
(Temodar®); teniposide, VM-26 (Vumon®); testolactone (Teslac®); thioguanine, 6-TG
{Thioguanine®); thiotepa (Thioplex®): topotecan (Fycamtin®); toremifene (Fareston®);
Tositumomab (Besxar®y; Tositumomab/I-131 tositumomab (Bexxar®); Trastuzumab
{(Herceptin®); tretinoin, ATRA (Vesanoid®); Uracil Mustard {Uracil Mustard Capsules®);

valrubicin (Vaistar®); vinblastine (Velban®y; vincristine (Oncovin®); vinoreibine (Navelbine®);
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vorinostat (Zolinza®) and zoledronate (Zometa®), or a pharmaceutically acceptable salt thereof.

Methods for Making the Compounds of Present Invention

The following examples are provided so that the invention might be more fully
understood. Unless otherwise indicated, the starting materials are conunercially available. They
should not be construed as Hmiting the invention in any way.

Several methods for preparing the compounds of this invention are described in the
following Schemes and Examples. Starting maternials and intermediates are purchased, made
from known procedures, or as otherwise illustrated. Some frequently applied routes to the
compounds of Formulda ¥ are also described by the Schemes as follows. In some cases, the order
of carrying out the steps of reaction schemes may be variad to facilitate the reaction or to avoid
unwanted reaction products. For stereoisomers, enantiomer A refers to the faster/ earlier eluting
enantiomer and enantiomer B refers to the slower/ later eluting enantiomer at the point of
separation and this norsenclature 15 roaintained through the remainder of a syuthetic sequence for
a given enantiomeric series regardiess of the possibility that subsequent intermediates and final
compounds may have the samg or opposite orders of elution.

Throughout the svnthetic schemes and examples, abbreviations and acronyms may be
used with the following meamngs urdess otherwise ndicated:

ACN = acetonitrile

AcOH = acetic acid

CDY = |, U-Carbonyldiimidazole
Cu{QAc): = copper acetate

DAST = Diethylaminosalfur trifluoride
DIEA = disopropy! ethylamine

DMF = dimethviformamide
DMS = dimethvi sulfide
DMSO = dimethy! sulfoxade
DCE = 1,2-dichloroethane
DCM = dichloromethane

DIPEA = N, N-Diisopropylethviamine
DPPA = Diphenylphosphoryl azide

dppf = 1,17 -bis{diphenylphosphinojferrocene
Et = ethyl
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EtOAc = ethyl acetate

EDC = N-3-Dimethylaminopropyl}-N'-ethylcarbodiimide hydrochloride
RP HPLC = Reverse Phase High Pressure Liguid Chromatography

horhrs =hour or hows

HATU = 1-{bisc

exafiuoroy
Hex = hexanes
HOAc = acetic acid

HOBT = Hydroxvbenzotriazole

{PA = iso~Propanol

Me = methyl

mCPBA = meta-chloroperoxybenzoic acid
MpSOGs =  magnesium sulfate

MP-cyanoborohydride = macroporous polymer-supported cyanoborohydride

rtor RT =  room temperature

nBwll = Tetra-n-butylammonium iodide

NBS = N-bromosuccinimide

NCS = N-Chlorosuccimmide

NIS = N-fodosuccinimide

PACL{dppf) = bis(diphenyiphosphino)ferroceneldichloropaliadium{ll)

SFC = supercritical fluid chromatography

SM = Starting material

t+-Bu-0OH = tert-butyl alcohol

iBuBrettPhos = 2-(Di-fert-butylphosphino}-2'.4',6'- triisopropyl-3,6-dimethoxy-~1, U'-biphenyl
THF = tetrahydrofuran

TFA = Trifluoroacetic acid

Kphos =  Z-Dicyclohexyiphosphine-2" 4 6'-tritsopropyibiphenyi

XPhos Pd G2 = chioro{2-dicyclohexyiphosphinoe-2° 47,6 -triisopropyi-1, 1 -bipheny}{2-(2’-
amine-1, 1 -biphenvl)palladium(il)

Also, aq. 18 agueous, TLC is thin layer chromatography; Ts is tosyl; UV is uliraviolet, W

is watis; wi. % is percentage by weight; x g is times gravity;{alp is the specific rotation of
polarized light at 589 nmy; °C is degrees Celsius; % w/v is percentage in weight of the former

agent relative (o the volume of the latter agent.
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LCMS conditions: columm: SUPELCO Ascentis Express C18 3x100 mun, 2.7 um Solvent
systemt: A - 0.05% TFA in water and B- 0.05% TFA m Acetonitrile.

Gradient condition: 10 - 99%B in 3.5 mun.

CENERAL SYNTHETIC SCHEMES

While the present invention has been described in conjunction with the specific examples
set forth above, many aliematives, modifications and variations thereof will be apparent to those
of ordinary skill in the art. In some cases, the order of carrving out the steps of the reaction
schemes may be varied to facilitate the reaction or to avoid unwanted reaction products. All such
altemnatives, modifications and variations are intended to fall within the spirit and scope of the
present invention,

{General Scheme]

¢

)
R‘-X L NH
““"n"“ IZ‘ Iﬁ: @ ‘n)‘
RZ&

11 12
Compounds of fornula | were prepared from 1-1 with RM-X via copper-mediated M-
functionalization reactions using either Chan-Lam or Goldberg-tvpe systers to afford 1-2. Anude
coupling of 1-2 with the appropriate amines provided compounds of formula (1) as described by

the general scheme. The order of steps for some examples may be varied to facilitate the syntheses.

INTERMEDIATES
INTERMEDIATE-1: 3-bromo-5-(1,1,2,2-tetrafluoroethoxypyridine

e

L BIEPA . SrEPR N

o j;*g; 1O
FTE

Br

NT-1

STEPA: 3-bromo-5-(2-bromo-1.1.2 2-ietrafluorocthoxylpyridine

To a stirred sohution of S-bromopyridin-3-of (0.85 g, 4.90 mumol} and Cs:COs (3,19 2, 9.79 mmol)
m DMF (3.8 ml} was added 1,2-dibromo-1,1,2 2-tetrafluoroethane (0.58 ml, 4.90 mmol) via
syringe, and the reaction mixture allowed to stir at R for 16 hours. The reaction mixture was
diluted with water and extracted with EO. The combined organic fractions were washed with
water and NaCl {sat. aq. soln.), dried over MgSQy {s), filtered, and concentrated i vacuo. The
crude residue was subjected to flash silica gel coluron chromatography using a 0-30% EtOAc/
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hexanes gradient to afford the title compound. LL/MS =351 [M+11].

STEP B: 3-bromo-5-(1.1.2 2-tetrafluorgethoxyipvridine

To a stirred solution of 3-bromo-5-(2-bromo-1,1,2,2-tetrafluoroethoxy)pyridine (1.42 g, 4.01
mmal} in acetic acid (4.0 mi) at 50 °C was added zinc dust {(0.79 g, 12.04 numol) portion wise. The
reaction mixture was stirred at 50 °C for 1 howr The reaction mixture was diluted with water,
neutralized with NaHCO: (sat. ag. soln.)} and extracted with BCM. The combined organic fractions
were dried over MgSQy (s), filtered, and concentrated in vacuo. The crude residue was purified
via flash stlica gel column chromatography using a 0-40% E10Ac / hexanes gradient to afford the

title compound. LC/MS = 275 [M+1].

INTERMEDIATE-2: 3-bromo-5-(1,1-difluoroethoxy)pvridine

a
R o
Me” YN STEP A F‘%’ “N
2 B Me n
Br Br
T2

A sohution of xanon diflucride {1.69 g, 10.00 mmol} and 1-(5-bromopyridin-3-yijethan-1-one
{1.00 g, 5.00 momol} in DCM (16.66 ml} was added HF-pyridine (14.86 g, 1530 mmol) and the
reaction ruixture was allowed to stir at RY for 18 hours. The reaction nuxiure was slowly poured
into a stirred mixture of NaH{U s (sat. aq. soln.) and ice. The agueous phase was extracted with
DCM. The combined organic fractions were washed with NaCl {sat. ag. soln.), dried over
MgSO; (s}, filtered, and concentrated in vacuo. The crude residue was subjected to flash silica
gel coluron chromatography using a 0-40% EtQAc / hexanes gradient to afford the title

compound, LC/MS = 238 [M+1].

INTERMEDIATE-3: 3-bromo-~3-(2, 2-diflucroethoxy ypyvridine

HO o
o
o N STEP A /[ :: i
nennnnnesnnnnennnnennennnnnecSRR
F7F
Br

gr
INT-3

To a stirred solution of S-bromopyridin-3-0 {0.50 g, 2.87 mwnol} and CsaCO; (1.87 g, 5.75 mmol)
n DMF (14 4 mi) was added 2. 2-difluoroethyl trifluoromethanesulfonate (380 ul, 2.87 mmol) via
syringe, and the reaction mixture allowed to stir at RT for 16 hours. The reaction mixture was
diluted with water and extracted with ELO. The combined organic fractions were washed with
water and NaCl (sat. aq. soln.), dried over MgSQu (s), filtered, and concentrated in vacuo. The

crude residue was subjected to flash silica gel column chromatography using a 0-40%
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EtOAc/hexanes gradient to afford the title compound. LOMS =238 [M+11

INTERMEDIATE-4: (3-bromo-4-fluorophenyl}{difluoromethy Dsulfane

STEP & T

Br

INT-4
To a stirred sohution of 3-bromo-4-flucrobenzenethiol {1.00 g, 4.83 mmol} and KOH {542 g, 97
mmol) in a mixture of acetonitrife (242 ml) and water (242 ml} was added diethyl
{bromodifluoromethyl}phosphonate (1.72 ml, 9.66 mmaol) dropwise via syringe at 0 °C. The
reaction mixture was allowed to warm to 20 °C naturally over 16 hours. The reaction mixture was
diluted with Et:O, washed with water and NaCl (sat. ag. soln.}, dried over MgS0s {(g), filtered, and
concenirated in vacuo. The crude residue was subjected to flash silica gel colunmm chromatography

using 100% hexanes to afford the title compound.

INTERMEDIATE-8: 3-i0do-5-(2,2-difluoroethoxy }-2-methylpyridine

o o
~od
/{ \gN STEP A /{ “N
[ e
BN Ma R e
Br

sm-;
To a stirred mixture of sodivm 1odide {1.40 g, 9.33 mmol) and Cul {0.044 g, 0.23 nunol) was added
3-bromo-5-(2,2~difluorcethoxy)-2-methyipyridine (118 g 4.67 mmol} and (1R 2R)}-N1 N2~
dimethvlcyclohexane-1,2-diamine {(0.066 g, 0.47 mmol) as a solution in dioxane {9.3 ml). The
reaction nuxture was heated to 110 °C for 16 hours. The reaction mixture was diluted with EtOAc,
filtered through a plug of S10,, and concentrated in vacuo. The crude restdue was subjected to
flash silica gel column chromatography using a 0-30% EtOAc hexanes gradient to afford the title
compound.
EXAMPLES

The following experimental procedures detail the preparation of specific exaroples of the nstant
disclosure. The examples are for illustrative purposes only and are not intended to limit the scope

of the instant disclosure in any way.

EXAMPLE 12 U-(3-(difluoromethoxy ypheny-N-(G-methyl-1, 1 -dioxidothietan-3-y1)-2'-

oxospiro{cyclobutane-1,3-indoline]-3'-carboxanude
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STERC

STEPD STEPE

STEP A: 5'-bromospirolevelobutane-1.3-indolin]-2'-one

To a solution of 3-bromoindolin-2-one (400 mg, 1.89 mumol) in THF (40 mL) was added n-
butyHithium (2.5 M in hexane, 2.57 mL, 6.41 ramol} at -10 °C, and the reaction nmixture was
stirred at -10 °C for 0.5 b under No. Then, the N NN V'-tetramethylethylenediamine {745 mg,
6.41 mmol) and 11,3-diiodopropane (0.214 mL, 1.868 mmol} were added to the mixture at -

10 °C under N». The reaction nuixture was stowly warmed 1o 25 °C and stirred for 3 h under No.
The reaction mixture was quenched with saturated agqueous NH(Cl and extracted with DCM (x
3). The combined organic layers were washed with brine, dried over NaaSQy, filtered and
concentrated under reduced pressure. The residue was purified by flash silica gel columm
chromatography (0-100% EtOAc/hexanes) to afford the title compound. LC/MS =252 and 254
M1

STEP B: S-bromo-U-G-{difluoromethoxy iphenviispirofcyclobuiane-1.3-indolinl-2'-one

To a solution of §'-bromospiro{cyclobutane-1,3 -indoln}-2'~one (120 mg, 0.476 nwuol) in
acetonitrile {2.5 mL) was added K,COs (132 mg, 0.952 mmol}, N N'-dimethylethylenediamine
{16.78 mg, .190 munol}, I-bromo-3-(difluoromethoxy ybenzene {0.401 ml, 2.86 mmol) and
copper(l) todide {(18.13 mg, 0.093 mmol) in a glove box. The reaction nuxture was stured at

90 °C for 14 h, then guenched with water and extracted with DCM {x 3}. The combined organic
layers were washed with brineg, dried over NaxS0s, then filtered and concentrated under reduced
pressure. The residue was purified by flash silica gel coluno chromatography (0-100%
EtQAc/hexanes) to afford the title compound. LC/MS = 394 and 396 [M+1].

STEPR C: ethvl 1'-(3-{difluoromethoxy iphenyli-2-oxospirolevelobutane-1,3-indoline]-5'-

carboxylate

To a solution of 3'-bromo-1'-(3~{diftuoromethoxyiphenylispiro{cy clobutane-1,3"-indolin}-2'-one
{125 mg, 0.317 mamol} in EtOH (5 mL) were added potassium acetate (93 mg. 0.951 mmol) and
PACL{dppf) (23.20 mg, 0.032 mmol). The mixture was stirred at 80 °C for 14 h under a CO

-3
i
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balloon. The mixture was poured into HyO and extracted with DCM (x 3}. The combined organic
layers were washed with brine, dried over NaxS0y, filiered and concenirated under reduced
pressure. The residue was purified by flash silica gel columm chromatography {0-100%

EtOAc/hexanes) to afford the title compound. LC/MS = 388 [M+1].

STEP b 3-{1-carboxyevelobutvi-4-((3-{difluoromethoxv iphenvhiaminobenzoic acid

To a solution of ethyl I'-(3-(difluoromethoxy jphenyl)-2"-oxospirofcyclobutane-1,3-indoline]-S'-
carboxylate (80 mg, 0.207 romol} in MeGH (4 mL) and water (0.4 mL) was added lithiom
hydroxide monchydrate (17.33 mg, 0.413 mmol). The mixture was stirred at 25 °C for 12 h. The
mikiure was concentrated wnder reduced pressure and was dissolved 1 HoO, HCH N mn water)
was added 1o the mixture until pH = 4, Then, the mixture was extracied with DCM (x 3}. The
combined organic layers were washead with brine, dried over Nax8O, filtered and concentrated
under reduced pressure to afford the title compound. LC/MS = 378 {M+11].

STEPR E: 1-(-(diflnoromethoxvipheny-N-(3-methyvl-1. I-dioxidothistan-3-y1}-2'-

oxospirelevclobutane-1. 3-ndolnel-3 -carboxanude

To a solution of 3-(1-carboxvevclobutyl)-4-((3-{difluoromethoxy yphenyJamino}benzoic acid (20
mg, 0.053 mmol) in BDMF (2 mL) was added DIEA (0.046 ml., 0.265 mmol) and HATU (30.2 mg,
0.080 mmol}. The mixture was stured at 25 °C for 0.5 h. Then, the 3-amino-3-methyithietane 1,1-
dioxide {9.31 mg, 0.069 mmol} was added to the mixture. The muxture was stirred at 25 °C for 1
h. The crude mixture was purified by mass triggered reverse phase HPLC (ACN/water with 0.1%
TFA modifier) to afford the title compound. LC/MS = 477 [M+1]. 'H NMR (400 MHz, CDCla-
d1) 3 8.05(d = 1.6 Hz, 1H), 7.49-7.62 {m, 2H), 7.26-7.31 (m, 1H), 7.20 (dd, T = 1.6, 4.0 Hz,
2H), 6.36-6.91 {m, 3H), 462 (d. J = 14.4 Hz, 2H), 4.12-4 29 (m, 2H}, 2.73-2.85 (m, 2H), 2.32-
2.52 {m, 4H), 1.94 (5, 3H). Human DGATZ2 ICse = 65.4 nM

EXAMPLE 2: 1-3-{difluoromethoxyphenyh}-3-isopropy-NV-(3-methyl-1, 1 -dioxidothietan-3-

vi}-2-oxoindoline-S-carboxamide
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EXe2

STEP A: methyl 1-G-(difluoromethoxyiphenv-1H-indole-S-carboxviate

To a solution of 1-bromo-3-(difluoromethoxybenzene (50 mg, 0.224 mmel) in toluene (1.3 mL)
was added methvl 1 H-indole-5-carboxylate {(47.1 mg, 0.269 mmaol), potassium phosphate tribasic
(143 mg, 0.673 mmol}, copper (I) iodide (4.27 mg, 0.022 nmumol} and N N'-
dimethylethylenediamine {3.95 mg, 0.045 mmol} at 28 °C under N; atmosphere. The mixture
was stirred at 100 °C for 12 h, then poured mnto HxO and extracted with DCM. The cormbined
organic layers were washed with brine, dred over NapSOy (s}, filtered and concentrated under
reduced pressure. The residue was purified by flash silica gel columin chromatography (0-100%
EtOAc/hesanes) to afford the title compound. LC/MS = 318 [M+1].

To a solution of methyl 1-(3-(difluoromethoxy jphenyl -1 H-indole-3-carboxylate {70 mg, 0.221
mmol) in BMF (1.5 mL) was added NBS (43.2 mg, 0.243 mmwol) at 28 “C. The mixture was
stirred at 28 °C for 1 h, then poured into H20, and extracted with DCM (x 3). The combined
organic lavers were washed with brine, dried over Na;SQq, filtered and concentrated under
reduced pressure. The residue was purified by fash silica gel column chromatography (0-100%
EtOAc/hexanes) to afford the title compound. LC/MS = 396 [M+1].

STEP C: methyvl 1-3-(dilluoromethoxyiphenv-3-{prop-l-en-2-v-1 H-andole-3-carboxviate

To a solution of methyl 3-bromo-1-(3-(difluoromethoxy jphenyl}- | H-indole-5-carboxylate (70 mg,
0.177 ramol} in dioxane (1.5 mL) and water (0.3 mL) was added K;2COs (73.3 mg, 0.530 munol),

potassium sopropenvitrifiuoroborate (39.2 mg, 0.265 mmol) and PdCh{dppf) (12.93 mg, 0.018

g
I

-
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nunol}y at 28 °C under No atmosphere. The mixture was stirred at 80 °C for 1 h. The mixture was
poured into H: 0, the precipitates were filtered, then the precipitates were dissclved in ethyl acetate
and concentrated under reduced pressure 1o afford the title compound LO/MS = 358 [M+11

STEP B: methvl 1-(3-(difluoromethoxyiphenvh-3-isopropyl-1 H-indole-3-carboxylate

A mixture of methyl 1-(3-(diflucromethoxy)phenvi}-3-{prop-1-en-2-yl)-1H-indole-5-carboxvlate
{53 mg, 0.148 mmol) and wet PA/C (15.78 mg, $.148 mmol, 10%) in MeQH (5 ml.} was stirred at
28 °C under 15 psi of Hz for | h. The mixture was filtered through CELITE, and the solvent was
evaporated under reduced pressure 1o give the crude product The residue was purified by flash
sitica gel columm chromatography {0-100% EtQAc/hexanes) to afford the title compound. LO/MS
= 360 [M+H1L

STEP E: 1-G-(difluoromethoxyiphenviy-3-isopropvl-1 H-indole-5-carboxvlic acid

To a solution of methyl 1-(G-(difluoromethoxy }phenyi}-3-isopropyl-1H-indole-S-carboxylate (35
mg, 0.097 mmol} in THF (1.5 mL) was added potassium trimethylsilanolate (37.5 mg, 0.292
ool at 28 °C. The mixture was stirred at 60 °C for 3 b then concentrated under reduced pressure
to afford the title compound. LO/MS = 346 [M+1].

STEP F: 1-(3-(diflucromethoxyiphenvi}-3-isopropvi-N-3-methvi-1. I-dioxidothietan-3~vi3- 1.4~

mndole-3-carboxamide

To a solution of 1-(3-(diftuoromethoxy yphenvi)-3-isopropyl-1 H-indole-3-carboxvlic acid (20 mg,
0.058 mmol) in DMF (1 mbL) were added DIEA (0.030 mL, 0.174 mmol} and HATU (26.4 mg,
0.069 mmol)y at 28 °C. The muxture was stirred at 28 °C for 5 minuies, then 3-amino-3-
methylthietane 1, 1-dioxide (9.39 1og. 0.069 mmol) was added. The muxture was stitred at 28 °C
for another 10 minutes, then powred into H;O, and extracted with DCM (x 3). The combined
organic layers were washed with brine, dried over NaxSOy, filtered and concentrated under reduced
pressure. The residue was purilied by flash silica gel columw chrowatography (0-100%
EtQAc/hexanes) to afford the title compound. LC/MS = 463 [M+1].

STEP G 1-G-{difluoromethoxyiphenvli-3-isopropyl-N-(3-methvl-1.1-dioxidothietan-3-vi}-2-

oxoindoline-3-carboxamide

To a solution of I-(3-(difluoromethoxy)phenyl}-3-isopropyl-N-(3-methyl-1. 1 -dioxidothietan-3-
yvh-1H-indole-3-carboxamide {15 mg, 0.032 mmol} in CH-ClL (3 mL) was added NCS {4.76 mg,
0.036 mmol} at 26 °C. The mixture was stirred at 26 °C for 1 h. The mixture was concentraied,
and the residue was dissolved in HOA¢ (1 mL) and HsPO: (0.25 mL). The mixture was stirred at
100 °C for 1.5 h, then concentrated o give the crude product. The crude mixture was purified by
mass triggered reverse phase HPLC (ACN/water with 0.1% TFA modifier) to afford the title
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compound. LC/MS = 479 [M+1]. '"H NMR (500MHz, CHLOROFORM-d1) & 7.89 (s, 1H). 7.78
(dd, J1=83Hz J2=10Hz 1H), 760 F=82Hz 1H), 7.26 (dd, J1 =82 Hr, J2=2.1 Hz, 2H),
718 (s, 1H), 6.70 - 712 (m, 2H), 4 56 (br d, I = 144 Hz, 2H), 420 (br d, I = 14 9 Hz, 2H), 3.70
{d,1=32Hz 1H), 246-2.65(m, 1H), 1.81(s,3H), 111 (d, F =68 Hz 3H), 1.03(d, =68 Hz,
3H). Huoman DGAT?2 s = 1093 oM

EXAMPLE 3: 1-(3-(difluoromethoxy phenyh-3,3-dimethy-N-(3-methyl-1, | -dioxidothietan-3-

vi)-2-oxoindoline-5-carboxamide

MR
Br @ y STEP A

]

BTER B

@ . o”~F _ STEPG

EX-3

STEP A: methvl 3.3-dimethyl-2-oxomdoline-3-carboxvlate

To a solution of 5-bromo-3,3-dimethylindolin-2-one (700 mg, 2.92 munol) in MeQH (30 mL)
were added TEA (1.219 mL, 8.75 mmol} and PACL{dppf} (320 mg, 0 437 mumol) under argon
atmosphere at 23 °C. The mixture was stirred at 80 °C under CO atmosphere (50 psi) for 1S h
LUMS showed that the desired product was formed. The nuxture was poured into Hz0, and
extracted with DCM. The combined organic layers were washed with brine, dried over NaxSGy
(s}, filtered and concentrated under reduced pressure. The residue was purified by flash silica gel
column chromatography {0-100% EtQAc/hexanes) to afford the title compound. LC/MS = 220
{M+1].

STEPR B: meihvi 1-G-(diflucromethoxyiphenyii-3 3-dimethvi-2-oxomndoline-S-carboxviate

To a solution of methyl 3,3-dimethvi-2-oxoindoline-S-carboxylate (40 mg, 0.182 mmwol} in
dioxane (I mL} were added {18 2R}-N1 N2-dimethylcvcichexane-1,2-diamine (5.19 mg, 0.036
mumol), potassium carbonate {76 mg, 0.347 mmol), copper (8) iodide (3.47 mg, 0.018 mmol} and
F-bromo-3-{difluoromethoxy)benzene {40.7 mg, ¢. 182 mmol) under N» atmosphere. The mixture
was stirred at 100 °C for 15 h, then poured nto HxO and exiracted with DCM (x 3). The
combined organic layers were washed with brine, dried over NaxSO; (s}, filtered and
concentrated under reduced pressure. The residue was purified by flash silica gel column

chromatography (0~100% EtOAc/hexanes) to afford the title compound. LC/MS =362 [M+1].
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STEP C: 1-G-{diftucromethoxyiphenvl}-3.3-dimethvl-2-oxoindoline-3-carboxvlic acid

To asolution of methyl 1-(3-(diflucromethoxy yphenyi}-3,3-dimethyl-2-oxoindoline-S-carboxylate
(90 mg, 0.249 mmol} in MeOH (2 mL}water (0.5 mL} was added LiOH 0 (23.86 mg, 0.996
mmol). The mixture was stirred at 30 °C for 2 h, then concentrated under reduced pressure. HCl
{IN in water} was added until pH = 4. Then, the mixture was extracted with DCM. The combined
orgame layers were washed with brine, dried over NaxSQy4 (s, filtered and concentrated under
reduced pressure to afford the title compound. LC/MS = 348 [M+11].

STEP B: 1-G-(difluoromethoxyiphenvli-3. 3-dimethyl-N-(3-methvi-1. 1 -dioxidothietan-3-y1}-2-

oxotndoline-S-carboxamide

To a solution of 1-(3-(difluoromethoxy)pheny)-3,3-dimethyl-2-oxoindoline-5-carboxylic acid (40
mg. 0.115 mmol} in DCM (1 mL) were added HATU (52.5 mg, 0.138 mmol} and DIEA {0.060
mb, 0.346 mmol}. The nmixture was stirred at 50 °C for 10 min, then 3-amino-3-methvithietane
1,t-dioxide {18.68 mg, .138 mmol) was added at 530 “C under N» atmosphere. The mixture was
stirred at 50 °C for 3 h, then poured into H2O and extracted with DCM. The combined organic
layers were washed with brine, dried over NaSO; (s}, filtered and concentrated under reduced
pressure. The crude material was purified by flash silica gel chromatography using a 8-100%
FtOAc/ hexanes gradient to afford the title compound. LO/MS = 4635 [M+11. TH NMR (500 MHz,
METHANOL-d4)3 794 (d, J=1.53Hz 1H),782(dd, J1 =832Hz J2=175Hz 1H), 765 (1,
F=8.01 Hz, 1H), 7.26 - 740 {m, 3H), 6.76 - 7.13 (m, 2H}, 4.61 (br d, J = 14 50 Hz, 2H), 4.21 -
429 {m, ZH), 1.86 (s, 3H), 1.54 (s, 6H). Human DGAT2 IC: =293 oM

EXAMPLE 4a and 4b 1-(3-(difluoromethoxy yphenyi}-3-ethyl-3-methyl-N-(3-methyl-1,1-

dioxidothietan-3-vi}-2-oxoindoline-S-carboxamide and 1-G-(difluoromethoxy}phenyl}-3-ethyl-

3-methyl-N-G-methyl-1, [ -dioxtdothuetan-3-y1)-2-oxoindoline-5-carboxarmide
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STERD

* iy R AN
o STEPA STEF G

STEP G " g
g
faster eluting stower eluting
EX-4a EX-4b

STEP A: 3-ethvi-3-methviindolin-2-one

To a muxture of 3-methvlindolin-2-one (300 mg, 2.038 mmol} and NN N N'-
tetramethylethylenediamine (711 mg, 6.12 mmol) in THF (9 mL) was added n-butyllithium (2.5
M in hexane, 1.794 ml, 4.48 romol} at -78 °C, and the reaction nuxture was stured at -78 °C for
0.5 h under Nz, Then, a solution of the 1odoethane (477 mg, 3.06 mumol) in THF (3 mL} was
added 1o the mixture at -78 °C under M. The reaction was slowly warmed up to <20 °C and
stirred for 1 h. The muxture was poured into H2O and extracied with DCM (x 3). The combined
organic layers were washed with brine, dried over Na:8Oy, filtered and concentrated under
reduced pressure. The residue was purified by column chromatography on silica (0-100%
EtOAc/hexanes) to afford the title compound. LC/MS = 176 [M+1].

STEP B: 5-bromo-3-ethvl-3-methvlindolin-2-one

To a solution of 3-ethyl-3-methylindolin-2-one (100 mg, 0.571 mmol} in HOAc (10 mL) was
added Brz (0.035 mL, 0.685 mmol) at ¢ °C. The reaction mixture was stirred at 25 °Cfor 12 h
under a Nz balloon. The reaction mixture was quenched with saturated agqueous Na:SO; solution
and diluted with water and extracted with DUM (x 3). The combined organic lavers were washed
with brine, dried over Na,S{hy, then filiered and concentrated under reduced pressure. The
residue was purified by cohumn chromatography on sifica (0-100% EtQAc/hexanes) to afford the
title compound. LO/MS =254 and 256 [M+11.

STEP C: 5-bromo-1-{3-{difluoromethoxviphenvli-3-ethvi-3-methviindolin-2-one

To a solution of 5-bromo-~3-ethyl-3-methyvlindolin-2-one (50 mg, 0.197 mmol} in acetonitrile {1

mb} were added KaCGOs (54,4 yug, 0.394 nuol), NN -dimethylcthylenediamine (6.94 mg, 0.079
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mumol), 1-bromo-3-(difluoromethoxyybenzene (0.193 mb, 1.377 mmol} and copper(l) iodide
(7.49 mg, 0.039 munol} in glove box. The reaction mixiure was stirred at 90 °C for 13 h, then
poured nio HaO and extracted with DCM {(x 3). The combined organic layers were washed with
brine, dried over Na:8SOy, filtered and concentrated under reduced pressure. The residue was
purified by column chromatography on silica (0-100% EtCAc/hexanes) to afford the title
compound. LC/MS = 396 and 398 [M+11

STEP B: ethyl 1-G-{difluoromethosyiphenvh-3-ethyvl-3-methvi-2-oxoindoline-3-carboxviate

To a solution of S-bromo-1-(3-(diftuoromethoxy Jphenyl)-3-ethyl-3-methylindolin-2-one (50 mg,
0.126 mmol} in EtOH (8 mL) were added potassium acetate (37.2 mg, 0.379 mmol) and
PACH{dpph) (9.23 mg, 0.013 mmol). The mixture was stirred at 80 °C for 13 hunder a CO
balloon. LCMS showed the starting material was consumed completely. The mixture was poured
into HbO, and extracted with DCM {x 3). The combined organic layers were washed with brine,
dried over NaxS0;, filtered and concentrated under reduced pressure. The residue was purified
by coluron chromatography on sthica {0-100% EtQAc/hexanes) to afford the title compound.
LO/MS = 390 [M+1].

STEP E: 1 -G-{difluoromethoxyviphenyl}-3-ethyl-3-methyvi-2-oxoindoline-S-casboxvlic acid

To a solution of ethyl 1-(3-(diffuoromethoxy)phenyD-3-ethyi-3-methyi-2-oxoindoline-3-
carboxyiate (40 mg 0.103 mmol) in MeOH (2 mL) and water (0.2 mL) was added hithaum
hydroxide monohydrate (8.62 mg, (.205 mmol}. The mixture was stirred at 25 °C for 24 b,
concentrated under reduced pressure and dissolved in HyO. HCE (N in water) was added 1o the
ouxture until pH = 4. Then the mixture was extracted with DCM (x 3). The combined organic
layers were washed with brine, dried over NapSQy, filtered and concentrated under reduced
pressure to afford the title compound. LE/MS =362 [M+11

STEP F: 1-(3-(difluoromethoxyiphenvi}-3-ethvi-3-methvl-N-(G-methvi-1. L ~dioxadothietan-3-

To a solution of 1-(3-(diflucromethoxy)phenyi)-3-ethyi-3-methyl-2-oxoindoline-5-carboxylic
acid (37 mg, 0.102 mmol) in DMF {2 mL) were added DIEA (6.089 mL, 0.512 mmol) and HATU
(58.4 mg, 0154 nwool) The nuxture was stired at 25 °C for ¢.5 h Then, 3-amino-3-
methylthietane 1,1-dioxide (18.00 mg, 0.133 mumol) was added, and the mixture was stirred at
28 °C for t h. The crude mixture was purified by mass triggered reverse phase HPLC {ACN/water

with 0.1% TFA modifier) o afford the title compound. LE/MS =479 [M+11].
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STEP G 1-(3-{difluoromethoxyiphenvh-3-ethvi-3-methvl-N-3-methvi-1.1-dioxidothietan-3-

v)-2-oxoindoline-5-carboxamide and 1-G-(difluoromethoxy)phenvh)-3-ethvi-3-methvi-N-(3-

methyi-1. -dioxidothistan-3-v1}-2-oxoindoline-S -carboxamide

The nuxture of the two stereoisomers 1-(3-(difluoromethoxy iphenyl}-3-ethyl-3-methy-N-(3-
methyl-1, 1-dioxidothietan-3-yi}-2-oxoindoline-3-carboxamide (50 mg, 0.104 mmol) was purified
by chiral SFC (JC-H column, 40%/60% ethanol/COn) to afford isomer EXo4da (faster eluting).
LO/MS = 479 [M+1]. 'H NMR (400 MHz, CHLOROFORM-d1) 8 7.71 (d, ] = 1.6 Hz, 1H), 7.61
(dd, 3= 1.6, 8.0 Hz, 1H), 7.50-7.57 (m, 1H), 7.25 - 7.28 (m, 1H), 7.16 - 7.22 (m, 2H), 6.89 (d, I =
8.4 Hz, 1H}, 6.37 - 678 (m, 2H), 460 (d, J = 148 Hz, 2H), 420 (d, J = 14.8 Hz, 2H), 2.00-2.16
(m, 1H), 1.83 - 1.94 (m, 4H), 1.49 €5, 3H), 0.69 (4, J = 7.2 He, 3H). Human DGAT2 ICs = 1103
nM. Isomer EX-4b (slower eluting). LC/MS =479 [M+1]. 'H NMR (400 MHz, CHLOROFORM-
d1) 8 7.71(d F = 1.6 Hz, 1H), 7.61 (dd, 1 = 1.6, 8.4 Hz, 1H), 7.50-7.57 (m. TH), 7.25-7.28 (m,
1H), 7.17-7.23 (m, 2H), 6.89(d, J = 8 4 Hz, 1H)}, 6.38-6.77 {m, 2H)}, 4.60 (br d, J = 14 8 Hz, 2H),
4204(d, J= 148 Hx, 2H), 2.01-2.13 (1, 1H). 1.84-1.96 (m, 4H), 1.50 (5, 3H), 069 (1, I =72 Hz,
3H). Human DGAT2 ICse =104 nML

By using procedures sinular to those described in Exarople 4 with appropriate reagents, the

following cormpounds were synthesized. These compounds were characterized by LT/MS.

Example Structure Name LEMS Human

{M+1] DGAT2

ICs0 (nMD)
2219

i-{3~{diftuoromethoxy yphenyHh-3- 493
cthy -3 ~-methyl-N-((S)-3-methvi-

1, I-dioxidotetrahy drothiophen-3-
yiH-Z-oxoindoline-S-catbaxamide
and 1-(G-(ditluoromethoxy)phenyvi)-
3-cthyl-3-methyI-N-((S)-3-methyl-
1, 1-dioxidotetrahydrothiophen-3-
y1-2-oxoindoline~3-carboxamide
{faster cluting on IC-H column,
40%/60% cthanol/C0Oy)
1-G-(diflucromethoxy yphenyl)-3- 493

274

ethy-3-methyl-N~({(8)-3-methyi-

1, 1-dioxidotetrahydrothiophen-3-

yi-2-oxoindoline-3-carboxamide

and 1-G~(diffuoromethoxy)pheny b~
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3-ethy -3 -raethy -V-((S)-3-methyl-

1, I-dioxidotetraliydrothiophen-3-

vh)-2-oxcindoline-3-carboxamide

(slower cluting on 1C-H column,
40%/60% ethanol/COn)

EXAMPLE 6a and 6b: 1-(3-(difluoromethoxy jphenyli-3-hydroxy-3-methy-N-(3-methyi-1,1-

dioxidothuetan-3-y1)-2-oxoindoline-5-carboxamide

, ‘}’F
I

F @f"f
R |

RS
g

0y

3
o%

[«

EX8a and #b

STEP A: methvl 1-(3-(difluoromethoxyiphenvly-15-indole-3-carboxylate

To a solution of methyl 1H-indole-5-carboxylate (500 mg, 2.85 mmol} in DMSO (5§ mi} was
added 1-bromo-3-(difluoromethoxybenzene (1910 mg, 8.56 mmol), copper(l} iodide (54.4 mg,
0.285 mmol), KoCGs (789 mg, 5.71 mmol) and (1R, ZR-N N'-dimethyi-1,2-cyclohexanediamine
{&1 mg. 0.371 nunol) in glove box The reaction mixture was stirred at 110 °C for 12 h. TLC
showed that the desired product was formed. The mixture was powred into Hz0 and extracted with
DCM (x 3}, The combined organic layers were washed with brine, dried over Na:SQq, then filtered
and concentrated under reduced pressure. The remidue was purnified by flash colunm
chromatography on silica {0-100% EtQAc/hexanes) to afford the title compound. LL/MS = 318
M+

STEP B: 1 -(3-{difluoromethoxviphenv-1H-ndole~-3~carboxvhic acid

Lithium hydroxide monohydrate (800 mg, 19.06 mmol} was added to a mixture of methyl 1-(3-
{difluoromethoxy iphenyli- 1 -indole-5-carboxyiate {1 g, 3.15 mmol) in MeOH (10 mL), THF
{3.00 mL} and water {1 mL). The mixture was stirred at 25 °C for 13 h. LCMS showed that the
desired product was formed. HCI (1N in water) was added to the mixture unti] pH = 4, and then
extracted with DCM (x 3). The combined organic lavers were washed with brine, dried over
Nax804, then filtered and concentrated under reduced pressure to afford the title compound.

STEP C: 1-3-(diflucromethoxy iphenv-N-(G-methvi-1. I -dioxidothietan-3-vI)- L&~
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indole-5-carboxamide

3-amino-3-methylthietane 1,1-dioxide dihvdrochloride (0.91 g, 437 mmol) was added to a
mixture of 1-(3-(diflucromethoxy)phenyl)~-1H-indole-5~carboxylic acid {0.95 g, 3.13 mmol},
HATU (1.78 g, 4 68 mumol) and DIEA (2.2 mL, 12.60 mmol)} in DCM (20 mL). The nuxture was
stirred at 25 °C for 0.5 h. LCMS showed that the desired product was formed. The mixture was
poured into Ho0O, and then exiracted with DCM ¢{x 3). The combined organic layers were washed
with brine, dried over Na:SO4, then filtered and concentrated under reduced pressure. The residue
was purified by flash column chromatography on silica (0-100% EtOAc/hexanes} to afford the
title compound. LO/MS =421 [M+1]

STEP B: 1-G-(diflucromethoxyiphenv}-N-G-methyi-1. [ -diopxidothietan-3-y1)-2,3-

dioxoindoline-S-carboxamide

To a solution of 1-{3-(difluoromethoxy ypheny}-N-{3-methyl-1,1-dioxidothigtan-3-v1}

-1 H-indole-S~carboxamide (900 mg, 2.141 mmol) in acetone (8 mL )Y acetic Acid (6 mL)Y water (3
mb) was added chromiun{ V1) oxide (856 mg, 8.56 munol) at 25 °C. The mixture was stirred for 3
h at room temperatire. LUMS showed that the desired product was formed. The reaction was
poured into sat. NH«CL and then extracted with DCM (x 3). The combined organic layers were
washed with brine, dried over NaxSQy, then filtered and concentrated under reduced pressure. The
residue was purified by column chromatography on silica (0-100% Et0OAc/hexanes) to afford the
title compound. LL/MS =451 [M+1|

STEP E: 1-(3-(dillucromethoxyiphenv-3-hvdroxy-3-methy-N-3-methvi-1.1-

diosidothistan-3-v-2-oxoindoline-5~-carboxamide

A muxture of 1-(3~{difluoromethoxy yphenyl}-N-(3-methyi-1, 1-dioxidothietan-3-y1)-2, 3~
dioxoindoline-3-carboxamide (0.8 g, 1.776 mumol) and lithium bromide {0.31 g, 3.57 mmol) in
THF (15 ral) was cooled 1o ~70 °C and treated with methyhmagnesium bromide (1 8 mb., 3.60
mmol) and stirred at -70 °C for 2 h under Np. LCMS showed that the desired product was
formed. The reaction was poured inio sat. NH:CL and then extracted with DCM {x 3}. The
combined organic layers were washed with brine, dried over Na;804, then filtered and
concentrated under reduced pressure. The residue was purified by mass triggered reverse phase
HPLC (ACN/water with 0.1% TFA modifier) to afford the title compound as the TFA salt.
LO/MS =467 M1 The muxture of the two stergoisomers was purified by chiral SFC (Colummn
DAICEL CHIRALCEL OD (250 mym x 30 mm x 10 um), Condition 0.1%NH:H0 FtOH). EX-
6a (faster eluting) 1 LC/MS = 467 [M+1]. 'H NMR (400 MHz, METHANOL-d:} § 8.00 (d,
J=1.47 Hz, 1H), 7.84 (dd, J=1 .47, 831 Hz, 1H), 7.58-7.67 {m, 1H}, 7.25-7.36 {m, 3H), 6.72-7.13
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(m, 2H). 4.57-4.98 {m. 2H), 4.22-4.65 (m, 2H). 1.82 (s, 3H). 1.66 (5. 3H). Human DGAT?2 1C50

= 3933 nM. EX-6b (slower eluting) | L{/MS = 467 [M+1]. "H NMR (400 MHz, METHANOL-

dad & 8.00 (d, F=1.96 Hz, 1H), 7.84 (dd, /=1.71, 8 56 Hz, 1H), 7.58-7.66 (m, 1H), 7.24-7.36 (m,

3H), 6.72-7.13 {m, 2H), 4.57-4.86 {m, 2H), 4.22-4.53 (m, 2H), 1.82 {5, 3H), 1.66 (s, 3H). Human
5 DGAT2 IC50 = 290 nbL

By using procedures similar to those described 1o Example 6 with appropriate reagenis, the

{ollowing compounds were synthesized. These compounds were characterized by LO/MS.

Exaraple Structure Name LCMS Husan
[M+1} DGAT2
1Ca0 (nM)
Q‘G}»F E-(3-(difluoromethoxy yphenyi)-3- 521 484
7a o F hydroxy-N-(3-methyl-1,1-
g&j W @ (:;- dioxadothictan-3-y[}-2-0x0-3~
o3 ’ e F (trifluoromethy Dindoling-3-

carboxamide (DAICEL CHIRALCEL
OD Coluron, 6.1%NH:-H.O MeOH,

slower cluting)

b 1-(3~(difluoromethoxy ypheny)-3- 521 2950
hydroxy -N-(3-methyi-1, 1-

dioxidothietan-3-y-2-0x0-3~

(trifluoromethyiyindoline-5-
carboxamide (DAICEL CHIRALCEL
OD, Condition 0.1%NH:H.0 McOH,

faster eluting)

EXAMPLE 8 1-(3<(diflucromethoxy Jphenyl}-3-methyl-N-(3-methyi-1, I -dioxidothietan-3-y1}-

o

10 Z-oxomdolne-S-carboxanude

STER A
m»»

H
& 2]
)

fegi
Q2

STEP A: 1-G-{(diftuoromethoxyivhenv-3-methy I-N-G-methyl-1. 1 -dioxidothietan-3-v1)

-2-gxoindoline-3-carboxamide
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Triethylsifane (1.3 g, 11.18 mmol} was added to a solution of 1-(3-{diflucromethoxy phenyl}-3-
hydroxy-3-methyl-N-(3-methyi-1, 1-dioxidothietan-3-yi}-2-oxomdoline-5-carboxamide {130 mg,
0.279 mmol) in TFA (3 mL} under N> atmosphere. The resulting mixture was stirred at 80 °C for
13 h. LCMS showed that the desired product was formed. The reaction was poured mto sat.
NH:Cl, and then extracted with DCM (x 3). The combined organic lavers were washed with
brine, dried over NaxSQs, then filtered and concentrated under reduced pressure. The residue was
purified by mass triggered reverse phase HPLC (ACN/water with 0.1% TFA modifier) to alford
the title conpound as the TFA sait. LC/MS = 451 [M+1]. 'H NMR {500 Mi{z, METHANOL-ds)
57.92(s, 1H), 7.81 (br & =824 Hy, 1H), 7.64 (1, =8.09 Hz, 1), 7.35 (br d, /=7.93 Hz, 1H),
7.26-7.32 (m, 2H), 6.78-7.11 (m, 2H), 4.58-4.60 (m, 2H), 4.23-4.27 (m, 2H), 4.12 (q, J=7.12 Hz,
1H), 3.80 (g, /=7.58 Hz, 1H), 1.85 (5. 3H), 1.61 (d, /=7.63 Hz, 3H). Human DGAT?2 IC50 =
2730 nhM

EXAMPLE 23 and 9b: 1-G-(difluoromethoxy}phenyi}-3-fluoro-3-methy-A-(3-methvi-1,1-

dioxidothigtan-3-y1}-2-oxoindoline-5-carboxamde

i\ o]
}.«F
F
o STEP A N
{ oM i
5 P 28

8] ‘!3! 0‘3

EX-83 and EX-0h

STEP A: 1-G-(diftuoromethoxyipheny-3-fluoro-3-methvi-N-(3-methvi-1.1-dioxidothi

stan-3-vi}-2-oxomdohne-S-carboxamide

To a solution of 1-(3-(difluoromethoxy yphenyl)-3-hy droxy -3-methyl-N-(3-methyi-1.1-
dioxidothietan-3-y1}-2-oxoindoline-5-carboxamide (100 mg, 0.214 mumol) in DCM (7 mL) was
added DAST (0.115 mL, 0.870 mynol} at § °C, the reaction mixture was stirved at 0 “Cfor th
under Ny, LOMS showed that the desired product was formed. The reaction was poured into sat.
NaHCQOs, and then extracted with DCM (x 3}. The combined organic layers were washed with
brine, dried over NaxSQu, then filtered and concenirated under reduced pressure. The residue was
purified by colunm chromatography on silica (0-100% EtOAc/hexanes) fo afford the title
compound. LC/MS = 469 [M+1}]. The racemic mixtures were purified by chiral SFC (IC-H
column, 40%/60% ethanol/CO,). EX-9a {faster eluting): LC/MS = 469 [M+1]. 'H NMR (400
MHz, METHANOL-ds) § 8.11 (4, /=1.76 Hz. 1), 7.93 (t1d, F=1.71, 831 Hz, 1H), 7.58-7.72 (m,
TH). 7.33-7.38 (o, TH), 7.27-7.32 (m. 2H). 6.73-7.14 (m, 2H), 4.58 (br d, /=14.48 Hz, 2H).
4.17-4.27 {m, 2H), 1.85-1.93 {m, 3H), 1.83 (s, 3H). Hu DGAT2 150 = 339 oM. EX-2h (slower
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eluting): LC/MS = 469 [M+1]. 'H NMR {400 MHz, METHANOL-d) § 8.11 (1. J=1.76 Hz, 1H),
7.93 (1d, /=1.76, 8.22 Hz, 1H), 7.60-7.68 (m, 1H), 7.35 (dd, /=0.98, 8.80 Hz, 1H), 7.27-7.32 (m,
2H), 6.73-7.14 (m, 2H), 4.58 (br d. J=14.48 Hz, 2H), 4.18-4.26 (m, 2H). 1.85-1.93 (m, 3H), 1.83
(s, 3H). Hu DGATZ IC50 = 169 nM.

EXAMPLE 10 1-{3-(diflucromethoxy)phenyi]-3,3-dimethyl-N-{4-methyi-1, I -dioxo-thian-4~

vi}-Z-oxo-indoline-S-carboxamide

BTER A

STEP
o TEP B

BX0

STEP A, 1-G-(difluoromethoxy yphenyi-3 3-dimethvi-2-oxomdohine-S-carboxvlic acid

To a stirred solution of 3,3-dimethyl-2-oxomndohne-S-carbosylic acid (5.0 g 24.4 mmol), 1-
{difluoromethoxy¥-3-iodobenzene (2.9 g, 36.5 mumol), (R 2R)-N1 N2-dimethylcyclohexane-1,2-
diamine {0.69 g, 4.9 mmol) and potassium carbonate (10.1 g, 73.1 mmol) in acetoniirile (48.7 mL)
which was sparged with mitrogen for 10 minutes was added Cul (.46 g, 2.44 mmol). The heavy-
wall pressure vessel was sealed and heated to 95 °C for 1% hours. The reaction was diluted with
water, acidified with HCL (1M aq. soln.) and stirred for 45 minutes. The resultant brown solution
was extracted with DCM. The combined organic fractions were dried over Na3804 (5) and dry

absorbed on Si02. The crude material was purified by flash silica gel chromatography using a 0-

100% EtOAc / hexanes gradient to afford the title cornpound LC/MS =348 [M+11.
STEP B 1-13-{difluoromethoxyv)iphenvii-3 3-dimethyi-N-{4-methyl-1 1-dioxo-thian-4-y

indoline-S-carboxamude

To a stirred solution of 1-(3-(difluoromethoxy)pheny])-3,3-dimethyi-2-oxoindoline-S-carboxylic
actd (50 mg, 0 14 mmol), 4-amino-4-methylietrahydro-2H-thiopyran 1,1-dioxide (23.5 mg, 0.14
mmol), and Humg's Base (75 pl, 6.43 mmol) in DMF (1440 pi) was added HATU (575 mg, 0.15
mmol}. The reaction maxiure was allowed to stir at RT for 16 hours, diluted with EtOAc, {iltered
through a plug of 810, and concenirated in vacuo. The crude residue was purnified by mass
triggered reverse phase HPLL (ACN/water with 0.1% formic acid modifier} to afford the title
compound. LC/MS = 493 [M+1]. TH NMR (500 MHz, Chloroform-d) § 7.75(d, J= 1.7 Hz, 1H),
7.60 — 7.54 (m, 2H), 7.34 — 7.31 {m, 1H), 7.24 (. J = 8.0 Hx, 2H), 6.94 (d, /= 8.2 He, 1H). 6.60
(t,J=732Hz, 1H), 5.70 (5. 1H). 3.23 — 3.15 (m. 2H). 3.03 (d, /= 142 Hr, 2H), 2.82(d, /= 15.0
Hz, 2H), 2.42 — 2.33 (m, 2H), 1.62 (s, 3H), 1.55 (s, 6H). Human DGAT2 ICso =39 nM
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By using procedures similar io those described in Example 10 with appropriate reagents, the

following compounds were synthesized. These compounds were characierized by LO/MS.

Example

Structure

Name

LCMS
M1

Human
DGAT2 ICs
(rM)

11

HELCO,

P

13-
(difhioromethoxy)phenyt]-3,3-
dimethy -N-[(3R)~(3-methyl-
1, 1-dioxo-thiolan-3-y}}-2-

oxo-indoline-~3-carboxamide

479

42

13-
(difluoromethoxy )phenyl]-N-
[(15.2R)-2-
hydroxyeyclopentyl}-3,3-
dimethy{-2-oxo-mndoling-3-

carboxamide

567.6

13

3, 2-dimethy-NV-[(35)-3-
methyl-1,1-dioxo-thiclan-3-
yi}-2-oxo-1-{3-
{triflusromethoxy ypheny lindo

line-3~carboxamide

497

229

14

3,3-dimethy-N-[(3R)-3-
methyl-1, f~dioxo-~thiolan-3-
yij-2-ox0-1-[3-
(irifluoromethoxy)phenyijindo

line-3-carboxamide

497

98

3 3-dimethyl-N-G-methyi-1,1-
dioxo-thietan-3-y1)-2-0x0-1-
f3-
(tniflnoromethoxy jphenyljindo

line-3-carboxamide

483

16

E=[3-
{difluoromethoxy yphenylt}-V-
{4-
(bydroxymethy Btetrahy dropyr

an-4-v1j-3,3~dimethyl-2-oxo-

461

89
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indoline-3-carboxamide

[-{5-{difluoromethoxy )2~
fluoro-phenvi]-3,3-dimethyi-
N-{(3R)-3-methyl-1, 1 -dioxo-

thiolan-3-vii-Z-oxo-indoline-5-

carboxamide

497

i8

I-{5-(difluoromethoxy -2~
fluoro-phenyl}-3,3-dimethyi-
N-{(38)-3-methyl-1.1-dioxo-

thiolan-3-v1}-2~-oxo-indoline-3-

carboxamide

497

19

HF GG,

1-[5-(difluoromethoxy -2~
fluoro-phenyl}-3,3-dimethyl-
N-{(4-methyi-1, 1-dioxo-thian-
4-y1-2-oxo-indoline-5-

carboxamide

Sit

i3

1-{3-(2,2-
diffuorcethoxy)phenvi]~3,3-
dimethy I-NV-{(3R)-3-methyvi-
1, I-dioxo-thiclan-3-yH-2-0x0-

indoline-3~carboxamide

21

1-{3-(2.2-
diftuorocthoxy)phenyi]-3,3-
dimethy-N-[(38)-3-methyl-
1, I~dioxo-thiolan-3-y1}-2-oxo-

mdoline-S-carboxamide

493

2
(S

1-{3-(2,2-
diftuoroethoxy yphenyi-3.3-
dimethy-&4-(4-methyl-1,1-
dioxo-thian-~4-vi)-2-oxo-

indoline-3~-carboxamide

567

16

Ms.
23 -

3,3-dimethy-N-G-methyl-1,1~
dioxo-thictan-3-y)-2-0x0-1-
15~(1,1,2,2-tetraflnorocthoxy)-
3-pyridyljindoline-3-

carboxamide

516

90
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3,3-dimethyI-N-{(3R)-3-
methyl-1,1-dioxo-thiolan-3-
vi}-2-oxo-1-[5-(1.1.2,2~
tetrafluorocthoxv)-3-
pyvridvijindolme-3-

carboxamide

3 3-dimethy-NV-{(35)-3-
racthyl-1,1-dioxo-thiclan-3-
ylj-2-ox0-1-{5-(1,1,2,2-
tetrafluorocthoxy )-3-
pyeidyl]indoline-5-

carboxamide

530 28

26

3,3-dimethyl-N-{(4-methyi-1,1-

dioxo-thizg-4-y11-2-0x0-1-[3-

(1,12, 2~wwrafiuorocthoxy }-3-
pyridyHindoline-5-~

carboxamude

544 1.0

13-
(diftuoromethoxy )phenyi-N-
(3-hydroxy-1,1-dimethyl-

buty H-3.3-dimethyl-2-0x0~

indoline-S~-carboxamide (faster

cluting in OF-H (2 x 23 cm),
10% 1PeOH/COy)

447 1380

o
3

1-f3-
(difluoromethoxy )pbenyl-N-
(3-hydroxy-~1,1-dimethyl-
buty-3.3-dumethvl-2-0x0-
indoline-3-carboxamide
{slower eluting m OI-H 2 x
25 em) 10% 1PeOH/COY

447 g9

1+(2-ethoxy-S-fluoro-4-
pyridy1y-3.3-dimethyl-N-(3-
methyl-1, I~-dioxo~thictan-3~
yi-2-oxo-indokine-3-

carboxamide

462 52
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1-(Z-ethoxy-3-flaoro-4-
pyridy -3 3-dimethyl-N-{(3R)-
3-methyl-1 1-dioxo-thiolag-3-
yij-2-ox0-indoline-3-

carboxamide

23
<

1~(2~¢thoxy-3-~fluoro-4-
pyn dyi)ij 3-dimethyl-NV-{(3S)-
3-methyl-1,1-dioxo-thiolan-3~
vij-2-oxo-indohing-5-

carboxanmude

476 53

1-§2-(2.2-
diffucroethoxy py timidin-4-
vi}-3.3-dimethvi-N-3-methwl-
1, 1-disxo-thietan-3-y1}-2-0x0-

indoline-3-carboxamide

481 >1000

3 3~dimethy L-N~(3-methyi-1,1-
dioxo-thietan-3-y1)-2-0x0-1-
G-quinolylindoline-5-

carboxamide

450 >10G60

951
(O8]

3,3-dimethy-N-G-methyi-1,1-
dioxadothietan-3-yh-1-(2-
mathybenzo{dloxazol-6-y1)-2-

oxoindobine-S-carboxanude

454 275%

34

1~(2-(3,3-diflnorcazetidin-1-
y1-3-flucropyridin-4-y 33,3~
dimethy -4-G-methyl-1,1-
diexidothuctan-3-v)-2-

oxoindoline-5-carboxamide

569

(o)
B
~3
~}

(%}
i

1-(4-acetamido-3-
hydroxyphenyh)-3,3-dimethyi-
N-(3-methyi-1,1-
dioxidothietan-3-y -2~

oxoindoline-S-carboxamide

472 >10000

N-[2-
(cvclobexylsulfamoyliethylj-
f~{3~

(ddluoromethoxy)pbenyi-3.3-

536 933

92
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dimethy 1-2-oxo~indoline-3-

carboxamide

1-{3-
{difluoromethoxy jphenyl]-3,3-
dimethyi-N-[1-

(methy lsulfonvimethyDeveloh
exylj-2-oxo-indoline-3-

carboxamide

521 74

38

£-f3-
(difluoromethoxy yphenyt]-N-
(3-ethyl-1,1-dioxo-thietan-3-
v1-3.3-dimethyi-2-0x0-

indoline-5-carboxamide

479 17

1-{3-{cyclopropoxy phenyl}-
3, 3-dimethy-N-G-methyi-1,1-
dioxo-thictan-3-y1)-2-0x0~

indoline~-5-carboxamide

455 15

40

1-{3~{cyclopropoxy yphenyi]-
3, 3-dimethy-N-[3R)-3~
methyl-1,1-dioxo-thiolan-3-
vi}-2~-oxo~indohine-5-

carboxamide

467 22

41

1-{3-(cyclopropoxy phenyl}-
3, 3-dimethy-N-{(35)-3~
methyl-1,1-dioxo-thiolan-3-
vij~2-oxo-indoline~5-

carboxamide

467 67

42

1-i3-{cyclopropoxy phenyi]-
3,3-dimethy-N-(4-methyl-1,1-
dioxo-thian-4-yH-2-ax0-

mndoline-~3-carboxamide

483 i1

3.3-dimethy}-N-{(4-methyl-1.1-
dioxo-thian-4-yl)-2~-ox0-1-{3-
{(trifluoromethoxy)phenylfindo

line-3-carboxamide
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44

13-
(difluoromethoxy )phenyl]-3,3-
dirnethy LA-[(35)-(3-methyl-
1. 1-dioxo-thiclan-3-yHi-2-

oxo-indoline-3-carboxamide

479 168

i+{3-
{diflaoromethoxy yphenylj-N-
(3.3-difluoro-1-methyl-
cyclobuty -3, 3~dimethyl-2-

oxo-mndohine-3-carboxamide

451 1062

46

{O-N-(1-(2 2-diftuoroethy [)-3-
nethyipipecidin-3-yH-1-G-
(diftuoromethoxy yphenyh)-3.3-
dimethy -2-oxowndoline-3-

carboxamide

47

13-
(difluoromethoxy yphenyl)-3,3-
dimethy-V-3-methyi-1-
(methylsulfoaypipeddin-3-
vh-2-oxoindoline-5-

carboxamide

522 >16000

48

{(R)y-N-(1-acetyl-3-
methyipiperidio-3-yD-1-(3-
(difluoromethoxy yphenyh)-3,3-
dimethyi-2-oxoindoline-5-

carboxamide

486 4149

49

1-(3-
(difluoromethoxy )phenyh-N-
{4-methoxy-4-
{triffuoromethyDoyelobexyl)-
3, 3-diraethyl-2-oxomndoline-3-

carboxanmude

[ 3
b2
~3

407

e
<

1~(5~(azetidin-1-y)-2-
fluoropheny D)-6-fluoro-3.3-
diraethy-&-(4-methyl-1,1-
dioxidotetrahy dro-2H-
thiopyran-4-y B-2-oxcindoling-

S-carboxamide

519 99

94
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51 1-(3-cyclopropylpheny)-3,3- 467 83
4 0 dimethyi-V-{4-methyl-1,1-
Oi\d r— 7 dioxidotetrahy dro-2H-
¢ thiopyras-4-vi}-2-oxoindoline-
S-carbosamide
52 «5’;\?’ 9}"“ 1-(3-isopropoxyphenyi)-3,3- 485 123
gu dimethyl-N-(4-methyi-1, 1~
a;‘?,sd 8 dioxidotetrahydro-2H-
thiopyran-4-y1)-2-oxoindoline-
S-carboxamide
@’ f 1-(3-fluoropheny1)-3.3- 443 4051
diraethy -&-(4-methyl-1,1-

dioxidotetrahydro-2H-
thiopyran-4-yB-2-oxoindoline-

Lo
(S
2
3 B,
[>]

&
S-carboxamide
i-{(3-cyanophenyl)-3.3- 452 2551

“
dimethyl-V-{d~-methyl-1,1-

Ry
e
5
dioxidotetrahydro-2H-

H
o3
Oay,
S o
thiepyraa-4-yD-2-oxoindoline-
S-carboxamide
320 >G990

3,3-dimethyl-N-(4~-methyl-1,1-

"c%'ﬁx
T <

dioxidotetrahy dro-2H-
thiopyran-4-yD-1-(3-(N-

methylsulfamoyDphenyl)-2~

oxomdoline-S-carboxamide
470 >9994)

¥
O
F3
o=
2
&

ha'™ 1-(3~carbamovipheny -3 .3~
dimethy -¥-(4-methyl-1,1-

56
s
;; i dioxidoteirabydro-2H-
i thiopvran-4-y[}-2-oxomdoline-
S-carboxamide
57 @ %"’ 3, 3-dimethy-N-(4-methyi-1,1- 305
" B dinxidotetrahvdro-2H-
D__@d r T F thiopyran~-4-v-1-(3-
¢ {methylsulfonyYpheny-2-

oxoindoline-3-carboxamide

>8990
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58 1-(3-{dimethylanineiphenyl)- 470 1795
3. 3~dimethyvi-N-(4-methyl-1,1-
dioxadotetraby dro-2H-
thiopyras-4-vi}-2-oxoindoline-
S-carbosamide
59 1-(3~ 447 >9990

{diflaoromethoxy yphenyl)-V-

{(3-hydroxvtetrahy drofuran-3-
yimethyh)-3,3-dimethyi-2-
oxcindoline-3-carboxamide

60 “:y«? 1-(3- 443 >995()

o}
xzxQ)

{diflucromethoxy)pheny}-3,3-

~ST ¥ dimethyl-N-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-oxeoindoline-

S-carboxamide

61 QOE“F E-{3- 455 >9990
Wt;\j m@ (difluoromethoxy ypheny)-N-
s ' ({(1-cthy -1 H-pyrazol-4-

yhoethy -3, 3-dimethyl-2-

oxoindoline-5-carboxamide

Example 62. 1-(4-(2,2-difluoroethoxy ypyridin-2-v1}-3,3-dimethyl-N-{4-methyi-1,1-

dioxidotetrahy dro-2H-thiopyran-4-vi)-2-oxoindoline-3-carboxamide

STEP A 1 1-(d-{benzvioxyipvridin-2-v11-3.3-dimethvi-2-oxomdolne-S-carbosvlic acid

To a stirred mixture of 3,3-dimethyl-2-oxoindoline-5-carboxylic acid (1000 mg. 4.87 mmol), Cul
{464 mg, 2.436 mmol} potassium carbonaie (2020 mg, 14.62 mmol} 4-(benzyioxy}-2-

bromopyridine (3861 mg, 14.62 mmol), and (1R, 2R}-N1 N2-diroethylevclohexane-1.2-diamine
96
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{693 mg. 4.87 mmol} under nitrogen was added acetonitrile (9.7 mL), and the resulting solution
was heated to 90 °C for 16 hrs. The reaction was diluted with DCM, powred into HCI (1M ag.
soln} and extracted with DCM. The combined organic fractions were dried over NaaSQy, filtered
through a plug of silica, and concentrated m vacuo. The crude residue was purified by flash
column chromatography on silica (0-100% EtQAc/hexanes) to afford the title compound.

LO/MS = 389 [M+1].

STEP B, 1-(d-(benzvioxyipvnidin-2-y1}-3 3~-dimethvi-N-{4-methvi-1, I -dioxidotetrahvdro-2H-

thiopyran-4-vli-2-oxoindoline-3-carboxamide

To a stirred solution of 1-{4-(benzyloxy)pyridin-2-91}-3 3-dimethyi-2-oxoindohne-S-carboxyvlic
acid {932 mg, 2.4 mmol), DIEA (1.0 mL, 6.00 mymol) and 4-amino-4-methylietrahy dro-24-
thiopyran 1, 1~dioxide hvdrochloride (303 mg, 2.52 munol) in DMF {24 mL) was added HATU
{958 mg, 2.52 mmol}. The reaction mixture was stirred for 18 hours. The reaction mixture was
diluted with water, and the precipitate coliected via filtration. The recovered solid was purified
by flash coluron chromatography on silica (0-70% EtQAc/hexanes) to afford the title compound.
LO/MS = 534 [M+1].

STEP C: i-(4-hvdroxvpvnidin-2-v1}3-3 3-dimethyvi-N-(4-methvi-1. 1-dioxidotetrahy dro-2H-

thiopyran-4-v1i-2-oxoindoline-5-carboxamude

To a stirring solution of 1-(4-(benzyloxyjpyridin-2-vi}-3,3-dimethvi-N-(4-methyl-1,1-
dioxidotetrahvdro-2H -thiopyvran-4-yi)-2-oxoindoline-5-carboxamide {0.96 g, 1.80 mmol) in
ethanol (18.03 ml.) under nitrogen was added triethvlsilane (2.88 mi, 18.03 mmol} dropwise via
syringe. The reaction mixture was stitred for 3 hrs and was sparged with argon for 5 minutes,
diluted with dichloromethane, and filtered though celite. The solvent was removed in vacuo
affording the crude title compound which was nsed withowt further purnification. LE/MS = 444
[V

STEP B 1-(442.2-difluoroethoxyipyridin-2-vD)-3.3-dumethvi-N-(4-methvi-1.1-

dioxidotetrahvdro-2H-thiopvran-4-vi-2-oxeoindoline-3-carboxamide

To a stirred solution of T-(4-hydroxypyridin-2-yD-3, 3-dimethy -A-(4-methyl-1,1-

dioxidotetraby dro-2H-thiopyran-4-v1}-2-oxoindoline-5-carboxamide (155 mg, .35 mmol} and
cesium carbonate {228 mge, .70 mmol} in DMF {1.7 mL} was added 2,2-difluoroethyl
wriflucromethanesut{onate (46.0 pl, 0.35 mumol), and the reaction was stirred ai 20 °C for 3 hrs,
The solvent was removed n vacuo, and the crude reaction nuxture was purified by flash column
chromatography on silica {0-100% EiOAc/hexanes) to afford the title compound. LC/MS = 508
[M+1]. 'H NMR (500 MHz DMSO-ds) 8 8.49 (4, J = 5.8 Hz, 1H), 7.95 (d, J = 1.4 Hz, 1H), 7.82

9
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(dd, J=18.4. 1.6 Hz, 1H), 7.76 (s, 1H), 7.52(d, J =8.4 Hz, 1H), 7.40(d, /=23 Hz, 1H). 7.16
(4d, J=5.8,2.3 Hz, TH). 6.62 ~ 6,32 (m, 1H), 453 (td, /= 14.7, 3.2 Hz, 2H), 3.18 (1, J= 12.0
Hz, 2HD, 3.06 (d, J= 13.8 Hz, 2H), 2.80 (4. J= 14.5 Hz, 2H), 2.02 (1. J= 12.2 Hyz, 2H), 1.52 ~
1.37 (m, 9H). Human DGAT2 1C50 = 61 nM.

Example 63: 3, 3-dimethy-N-(4-methyl-1, I-dioxidotetrahy dro-2H-thiopyran-4-y1-2-ox0-1-{4-

{1.1,2,2-tetrafluoroethoxy)pyridin-2-yDindoline-S-carboxanuide

STEP A 1-(4-{2-bromo-1.1.2 2-tetraflluorosthoxyvipyridin-2-v -3 3-dimethy]-N-(4-methyl-1.1-

dioxidotetrahvdro-2H-thiopvran-4-vii-2-oxomdoline-S-carbosamide

To a stirred solution of 1-{(4-hydroxypyridin-2-y1)-3,3-dimethy -N-{4-methyi-1,1-
dioxidotetrahyvdro-2H -thiopyran-4-yi)-2-oxoindoline-5-carboxamide {219 mg, 2.07 mmol) and
cesium carbonate (1.35 g, 4. 14 nunol) in DMSQO (10.4 ml) was added 1,2-dibromo-1,1,2,2-
tetrafluoroethane (808 mg, 3.11 mmol}. The reaction was heated to 60 °C for 16 hrs. After the
mixture was cooled, the solvent was removed in vacuo to afford the crude title compound.
LO/MS = 624 [M+2]

STER B 3. 3-dimsthvl-N-{4-methyvl-1. I-dioxidotetrahvdro-2H-thiopvran-4-v1}-2-0x0-1-{4-

(1.1.2 2-tetraflucroethoxypyridin-2-yljindoline-5-carboxamide
Crude 1-{4-(2-bromo-1,1,2.2-tetrafluoroethoxy )pyridin-2-v)-3, 3-dimethyl-N-{4-methyl-1,1-
dioxidotetrahy dro-2H-thiopyran-4-yi)-2-oxoindoline-3-carboxamide was dissolved AcOH {10
mb}. Zinc {677 mg, 10.36 mumol) was added, and the reaction mixture was heated 1o 60 °C for
ten minutes. The reaction mixture was cooled down, diluted with water, and extracted with 6:1
EGLO/DCM. The combined organic fractions were washed with NaCl ¢(sat. ag. soln.}, dried over
MgSO,, filtered, and concentrated 1o vacuo. The crude material was purified by flash colurn
chromatography on silica (0-100% EtQAc/hexanes) to afford the utle compound (EX-63).
LO/MS = 544[M=1] 'H NMR (500 MHz, DMSO-ds) 5 871 (d, J= 5.7 Hz, 1H), 7.96 (d, J = 1.4
Hz, 1H), 7.890 — 7.81 (m, 2H), 7.81 — 7.72 (wm, 2H), 7.43 (d, J = 4.4 Hz, 1H), 7.06 - 6.80 (m, 1H),
319, J=12.1 He, 2H), 3.06 (d, 7= 13.9 Hz, 2H). 2.80 (d, J= 145 Hz. 2H). 203 (L, /= 12.2
Hz, 2H). 1.51 - 1.41 (m, 9H). Human DGAT2 IC50 = 0.8 nM.
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By using procedures similar o those described i Example 63 with appropriate reagents. the

following compounds were synthesized. These compounds were characierized by LC/MS.

Example Structure Name LCMS | Human
M+11 | DGAT2
Ceo (iﬂ\’E)
kF
64 P g 3.3-dimethyl-N-{d-methy -1, 1- 526 72
4 _,\N dioxidotetrahy dro-2H-thiopyran-4-y1}-2-
oxg-1-(4-(2,2, 2-triftuorocthoxy ypyridin-
2~y indoline-5-carboxamide
63 1-(4-(2,2-difluoropropoxy pyridin-2-y - 522 80
Og ¢ Mo 3.3-dimethyl-N-(4-methyl-1.1-
o dioxidotetrahydro-2H-thiopyran-4-y1)-2-
oxoindoline-3-carboxamide
E o
66 F?Jiia 3, 3-dimethy LN-(4-ncihyl-1,1- 558 184
( :; dioxidoictrahydreo-2H-thiopyran-4-y1)-2-
8 ”"‘ s oxo-1-(4-(2,2,3,3-
ogﬁ o tetrafluoropropoxy ypyridin-2-
Q
yhiadolise-S-carboxamide
67 A 1-(4-(2.2- 534 594
N . -
Q diffucrocyclopropy Dmethoxy)pyridin-2-
gg yh-3,3-dimethyl-N-(4d-methyl-1,1-
o3 o dioxidotetrahydro-2H-thiopyran-4-yH-2-
oxoindoline-S-carboxamide
E
68 Fﬁ:j\’ 1-(4-((3,3~ 548 196
Q, . . “ge
D difluorocyclobuty methoxy dpyridin-2-
e y1)-3,3-dimethyl-N-(4-methyl-1, 1-
O’ Y dioxidotetrahydro-2 H-thiopyran~-4-vH-2-
0=‘,' G
° oxoindoline-3-carboxamide
69 w4 Q\;;: I -{4-cyclopropoxy pyridin-2-v1)-3,3~ 484 157
i Y@%ﬁ dimethyl-N-(4-methyl-1.1-
‘3:@ & ) dioxiduictrahydreo-2H-thiopyran-4-y1)-2-
oxoindoline~-3-carboxamide
S
70 L 0;74 I-(4-(difluoromethoxy)pyridin-2-vi)-3.3- | 494 279
dj "o dirnethy -&N-(4-methyl-1,1-
"g? e dioxidotetrahydro-2H-thicpyran~-4-y1)-2-
oxoindoline-3-carboxamide
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71 n’;}" cr 3,3-direthyl-N-(4-methyl-1, 1- 527 20.4
dg Y@:%’ dioxidotetrahydro-2H-thiopyran-4-y1)-2-
o ° ' 0x0-1-(6-(2,2,2-
teifluoroethoxy)pyrinmidin-4-yHindoline-
S-carboxamide
72 F*E 1-(4-(2,2-difluoroethoxy -3~ 526 821
’@ fluoropyridin-2-v1)-3,3-dimethy -NV-(4-
y ‘_Nw rcthyl-1,1-dioxidoteteabydro-2H-
ndgjﬁ‘l{m thiopvran~-4-y1)-2-oxoindoline-5-
Kl ) , carboxamude
73 F‘g 1-(5-(2 2-diflucroethoxypyndazin-3-y1)- | 509 41
= 3.3-dimethyl-N-{d-methy -1, 1-
g\ﬁ dioxidotetrahydro-2H-thiopvran~4-y1)-2-
dﬁ _ @ =0 oxoindoline-3-carboxamide
oz &
74 3 ( 1-(4-02, 2-diflucrocthoxy pyvoinidio-2- 309 4350
“{;;"g? yh-3 3-dimethyl-N-(4-methyl-1,1-
. ;f: " dioxidotetrahydro-2 fH-thiopyvran-d-y1}-2-
Cﬁ ¢ oxoindoline-3~-carboxamide
eg)s 2]
75 N@AO\"{ 1-(6-(2,2-difluorcethoxypyrimidin-4- 569 113
(\F? Y@:;‘Zee v1-3,3-dimethyl-N-(4-methyi-1, 1-
L 2 dioxidoictrahy dro-2H-thiopyran-4-y1}-2-
oxoindoline-3-carboxamide
76 =N d 1-(4-isoproepoxypyridin-2-y 3-3,3- 486 157
Np: / dimethyl-V-{d~-methyl-1,1-
gr@t ¢ dioxidotetrahydro-2H-thicpy ran-4-y1)-2-
F oxciadoline-3-carboxamide
77 ‘?\,o\r% 1-(4-((1- 516 192
%—:ﬁ fluorocyclopropyDmethoxy)pyridin-~2-
gﬁ . LA pma )3, 3-cimethyl-N-(4-methyl-1,1-
°F - dioxidoictrahydeo-2H-thiopyran-4-y1}-2-
oxoindoline~3-carboxamide
73 “; -4 I-(4-{cyvclopropyimethoxy)pyridin-2-vl)- | 498 29

3 3-dimethyl-N-(4-methyi-1,1-
dioxidotetrahydro-2H-thicpyran~-4-y1)-2-

oxomdoline-3~carboxamide
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79 @’ S 1-(4-isobutoxypyridin-2-y1)-3,3- 500 45
gm/@:’;{no dimethy-N-(4-methyi-1,1-
ﬁ—ﬁ © dioxidotetrahydro-2H-thiopy ran-d-y -2~
oxcindoline-S~-carboxamide
80 ﬂ:’ p L 1~(4-(1, I-difluorocthy Dpyeidin-2-y1)-3.3- {1 492 | 2060
S dirncthyl-&-(4-methvi-1,1-
(\j/g S/ ¢ dioxidotetrahydro-2H-thiopyran-4-y1)-2-
i ¢ oxoindoline-3-carboxamide
31 F”’iro F E-{5-fluoro-4-(1,1,.2,2~ 562 |32
F Q tetrafluorocthoxy ))pyridin-2-y1)-3,3~
, Y@’\l}g dimethy f-N-(d-methyl-1,1-
ml!s(\‘jr S dioxidotetrahydro-2H-thiopyan~-4-yH-2-
i oxoindoline-S~carboxamide
82 'y a\:kp 1-(4-(2,2-difluoropropoxy ypyridin-2-y1)- 540 24
B ) ’: T o o-fluoro-3, 3-dimethyi-N-(4-methyi-1, 1~
“g,sd ! dioxiduictrahydeo-2H-thiopyran-4-y1)-2-
oxoindoline~3-carboxamide
83 :}"s 7Y 1-{(4-(difluoromethoxyypyridin-2-vi}~6- 512 {58
e fluoro-3, 3-dimethy -N-(4-methyl-1, 1~
dz ° dioxidotetrahy dro-2H-thiopyran-d-y1)-2-
3 ” oxoiadoline-3-carboxamide
84 F ’{,a 1-(4-(2.2-difluorocthoxy Jpyridin-2-y1)-6- | 526 82
/1=\N fluoro-3 3-dimethy -N-(4-methyl-1,1-
ﬂ:;@:k‘" dioxidotetrattydro-2 H-thiopyran-4-y -2~
°F ¢ oxoindoline-3-carboxamide
35 F}"ﬁé 1-(4-(diflaoromethoxy)-3-flucropyridin- 512 287
N“ N 2-y1)-3,3~dimethy I-&-(4-methyl-1,1-
©L§° dioxidotetrahydro-2H-thiopy ran-d-y13-2-
°F ) oxoindoline-S~-carboxamide
86 N;:%,c\j{ ) i—(4-.(ZEZ—difviu()fopi;(J)pexy)- 5- | 540 280
N uorepyridin-2-y1)-3,3-dimethyl-N-(4-

methyl-1, 1-dioxidotetrabivdro-2H-
thiopyran-4-y -2-oxcindoline-3-

carboxamide
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87 F"{_,g F 1-(4-(2,2-dtfuoroethoxy -3~ 526 108
@% fluoropyridin-2-v1}-3 3-dimethvl-N-(4-
! Y@’\%Q methyl-1, 1-dioxidotetrahy dro-25-
o5 o thiopyran-4-y1)-2-oxotndoline-3-
) carboxamide

EXAMPLE 88 1-(2-(2,2-difluoroethoxy)-5-flucropyridin-4-v1)-3 3-dimethy -N-(4-methyl-1,1-

dioxidotetrahvdro-2H-thiopvran-4-y1}-2-oxoindoline-5~-carboxamide

ad Me

5
s
[l EX-88

STEPA: 3 3-dimethvi-N-(4-methvi-1.1-dioxidotetraby dro-2H-thiopvran-4-v1)-2-oxoindoline-5-

carbosantide

To astirred solution of 3, 3-dimethvl-2-oxoindoline-5-carboxyvhc acid (2.5 g, 12.2 nunol), 4-anuno-
4-methyltetrahydro-2H-thiopyran 1.1-dioxide hyvdrochloride (2.4 ¢, 12.2 mmol}, and DIEA (4.24
mi, 244 mmol} i DMF (122 mi}, was added 2.4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinane
2.4.6~inoxide {11.6 g, 18.3 mmol), and the reaction mixture was stirred at 20 °C for 48 hrs. The
reaction mixture concentrated in vacuo and purified by flash column chromatography on silica {(0-
100% EtOAc/hexanes) to afford the titte compound. LC/MS = 350 {M+11.

STEP B 1-(2-(2.2-difluoroethoxy 3-S-fluoropvridin-4-vi}-3. 3-dimethyvi-N-(4-methyi-1. 1~

dioxidotetrahvdro-2H-thiopyvran-4-vi-2-oxoindohine-S-carboxamide

To a stirred mixture of 3 3-dimethyl-N-{4-methyl-1,1-dioxidotetrahydro-2H-thiopyran-4-vi}-2-
oxoindoline-5-carboxamide (50 mg, 0.14 mmol), Cul (13.59 mg, 0.071 mmol), potassium
carbonate (59.2 mg, 0.43 mmol), 4-bromo-2-(2,2-diflucrosthoxy)-S-flucropyvridine (73.1 mg, 0.29
mumol), and (1R 2R}3-V1 N2-dimethylcyelohexane-1 2-dianune {2030 mg, 0.14 mmol} under
nitrogen was added acetonitrile (285 pl}. The solution was heated to 95 °C for 48 hrs. The reaction
mixture wag cooled down, diluted with EtGAc, filtered through a plug of silica, and concentrated
m vacuo. The crude material was purified by flash coluron chromatography on silica (0-100%
EtOAc/hexanes) to afford the title compound (FX-88). LO/MS = 526 [M+1]. 'H NMR (500 MHz,
DMSO-ds) 8 849(d, J=12Hz 1H),797(d, J=15Hz 1H), 782 (dd. /=83, 1.6 Hxz, 1H), 7.78
(s, 1H}, 7.31 (d, /=48 Hz, 1H), 690 (dd, J =82, 1.6 Hx, 1H), 6.43 {it, J = 54.6, 3.4 Hy, 1),
463{(,J=146Hz, 2H), 317, J=118Hx, 2H), 3.05(d, /=14 1 Hz, 2H}, 2.79(d, /=14 6 Hz,
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2H), 202, J=11.0 Hz, 2H), 1.52 - 1.37 (m. 9H). Human DGATZ ICS0 =34 nM.

By using procedures similar io those described in Example 88 with appropriate reagents, the

PCT/US2021/053681

following compounds were synthesized. These compounds were characierized by LO/MS.

Example

Structure

Name

LCMS
M+

DGAT2
IC50
{aM)

1-{Z-ethoxy -S-fhuoropyridin-4-y)-3,3-

dimethy-NV-(3-methyl-1, 1 -dioxidothictan-

3vh-2-oxoindoline-5-carboxamide

462

a1

S0

1-(2-(diftuorcracthoxy)-3-fluoropyridin-
4-y13-3 3-dimethy-N-(4-methyl-1,1-
dioxidotetrahy dro-2H-thiopyrap-4-y H-2-

oxoindoline-S-carboxamide

91

1-(2-(2,2-difuoropropoxy -5~
fluoropynidin-4-y -3, 3-dimethyi-N-(4-
methyi-1, I-dioxndotetrabydro-2 -
thiopyrap-4-y H-2-oxciadoline-5-

carboxamide

546

1~(5-fluoro-2-isopropoxypyridin-d~y1j-
3.3-dimethyl-N-(4-methyl-1,1-
dioxidotetrahy dro-2H-thiopyran-4~-yH)-2-

oxoindoline-3-carboxamide

504

[#5]
N
o8

1-(2-(2, 2-difhuoroethoxy -5+
Huoropyridin-4-v1-3,3-dimethyl-N-(1-
{(methylsulfonyhmethy Deyelobutyly-2-

oxoindoline-S-carboxanude

W
2
(=2

11

EXAMPLE

94: 1202, 2-dflucroethoxy)-S-Huoropyridin-4-v-6-fluoro-3, 3-dimethy 1-¥-(4-

methyl-1, 1-dioxidotetrahy dro-2 H-thiopyran-4-vi)-2-oxoindoline-5-carboxamide
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STEP A o-fluore-3.3-dimethyi-3-vinviindolin-Z-one

To a vial were added 3-bromo-6-fluoroe-3,3~-dimethylindolin-2-one (2.50 g, 9.69 ramol},

potassium vinylrifluoroborate CHoCHBFK (2.60 g, 19.37 mmol), PACh{dppf) (0.71 g, 0.97
mmol), triethylamine (4.05 mi, 29.1 mmol). The vial was evacuated and backfilled with nitrogen
three times. Ethanol (64.6 ml) and water (6.5mL} were added sequentially, and the reaction
mixture was heated to 90 °C for 6 hrs. The reaction was cooled down, diluted with DCM, dried
over MgS0y, filtered, and concentrated in vacuo. The crude residue was purified by flash column
chromatography on silica (0-50% EtOA¢ in hexanes) to afford the title compound. LC/MS = 206
(V1]

STEP B: 1-{2-2 2-difluoroethoxy )-3-fluoropvridin-4-v13-6-fluore-3.3-dimethvi-5-vinviindolin-

2-one
To a stirred mixture of 6-fluore-3,3-dimethyl-S-vinylindolin-2-one (200 mg, 0.98 mmol), Cul

93 mg, 0.49 mmol), potassium carbonate (404 mg
2 p

p=2d

2.92 mmol}, 4-bromo-2-(2,2~
difluorosthoxy }-S-fluoropyridine {499 mg, 1.95 mmol} and (1R, 2R)-N1 N2-
dimethvlcvclohexane-1, 2-diarnine (139 mg, 0.98 munol) under nitrogen was added acetomitrile
{1.9 ml). The reaction mixture was heated to 95 °C for 48 hrs, then diluted with EtOAc, filtered
through a plug of silica, and concenirated in vacuo. The crude residue was purified by flash
column chromatography on silica (0-100% EtGAc in hexanes) to afford the title compound.
LO/MS = 381 [M+1].

STEP C: 1-(2-(2 2-difluorosthoxy)-5-flucsropyridin-4-vii-6-fluoro-3.3-dimethvi-2-oxoindoline-

S-carbaldebvde

To a stirred solution of 1-{2-(2.2-difluorcethoxy)-5-flucropyridin-4-yi}-6-fhuore-3.3-dimethy!-5-
vinylindolin-2-one (50 mg, 0.131 mmol), 2.6~-dimethylpyridine (30.5 pl, 0.263 nunol) and
HaKo060s {1.21 mge, 3.29 pmol) in 1 4-dioxane {657 ul) and water (657 ul} was added Nal(4
{112 mg, 0.526 mmol) at 0 °C. The reaction muxture was stirred at 20 *C for 3 hrs. The reaction

mixture was diluted with NaCl (sat. aq. soln.} and extracted with ethyl acetate. The combined
104
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organic fractions were dried over Mg8Qy, filtered, and concenirated in vacuo. The crude matenial
was purified by flash column chromatography on silica (0-50% EtOAc in hexanes) to afford the
title compound. LC/MS = 382 {M+1].

STER D 1-(2-(2 2-difluoroethoxvi-5-flucropvridin-4-vD-6-fluoro-3. 3-dimethvi-2-oxoindoline-

S-carboxvlic acid

To a stirred solution of 1-2-(2,2-difluoroethoxy }-3-flucropyridin-4-vi}-6-fluore-3, 3-dimethyi-2-
oxoindoline-5-carbaldehvde (0.049 g, 0.127 vwmol), 2-methyibut-2-ene (0.14 mi, 1.27 omol),
and sodium dihydrogen phosphate {0.10 2. 0.83 mmol) in a muxture of ~Bu(H (0.85 mi),
acetone (0.85 mi), and water (.85 mi) was added sodium chlorite {0.034 g, 0.38 mmiol)y at 0 °C.
The reaction mixture was stirved for 2 hrs. The crude misture was extracted with DCM. The
combined organic fractions were dried over NapSQy, filtered, and evaporated in vacuo. The crude
material was used directly in subsequent reactions. LC/MS = 399 [M+1}.

STER E. 1-(2-(2 2~diflucroethoxy)-3-fuoropvridin-4-vi1-6-fluyore-3,3-dimethvi-N-{4-methvi-

1

-dioxidotetrahvdro-2H -thiopvran-d-vi-2-oxomdolne-3-carboxanude

To a stirred solution of 1-(2-(2.2-difluoroethoxy)-5-fluoropyridin-4-y1}3-6-fluoro-3, 3-dimethyl-2-
oxomndoline-S-carboxyvlic acid (44 mg, 0. 110 mmol}, 4-amino-4-methyltetrahy dro-2H-thiopyran
1,1-dioxide hyvdrochloride (22.06 mg, 0.110 mmol), and DIEA (57.9 ul, 0.33 mmel) in BDCM
{1.1 ml) was added HATU (44.1 mg, 0.12 mmol). The reaction mixture was stirred at RT for 16
hrs, then diduted with EtOAg, filtered through a plug of Si(h, and concentrated in vacuo. The
crude roaterial was purified by flash coluron chromatography ou silica {(0-100% EtOAc/hexanes)
1o afford the title compound (EX-94). LO/MS = 544 [M+1]. 'H NMR (500 MHz, DMSO-ds) 5
848 (d, J=12Hz 1H), 810(s, IH), 773 (d, /=67 Hz 1H), 7.30(d. J=4 8 Hz, 1H}, 6.90(d,
J=90Hz 1H), 643 (11, /=345 34 Hz 1H), 463 (5, 2H), 3.19-3.01 {m, 4H}, 1.99(, J =
11.9 Hz, 2H), 1.44 (s, 9H). The signal for 2H were obscured. Human DGATZ 1C5306 = 0.6 nM,

By using procedures similar to those described in Example 94 with appropriate reagents, the

following compounds were synthesized. These compounds were characterized by LO/MS.

Example | Structure Name LCMS | DGAT2
iM+1] | IC30
{nM)
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a5 Yoo, 1-(Z2-ethoxy-5S-fluoropyridin~-4-vi)-6- 508 1.9
7R

z;:zF fluore-3,3-dimethyl-N-(4-methyl-1,1-

. dioxidatetrahy deo-2H-thiopyran-4-y1}-2-

oxoindeline-3-carboxamide

96

[3e]

1-2~(difluoromethoxy )}-5-flucropyridin- 530 13
4-y-6-fluoroe-3,3-dimethy-N-(4-methyi-
1, 1-dioxidotetrahy dro-2H~thiopyran-4-~

y)-2-oxomdoline-5-carboxamide

97 1-(2-(difheoromethoxy)-3-fluoropyridin- | 502 231

4-y[i-6-flnoro-3, 3-dimethy I-N-(3-methyi-

1, 1-dioxidothictan-3-y1)-2-oxoindoline-5-

carboxamide

e
i
o]
(V8]
x

98 hb 1-(2-(3,3-difluorcazetidin- 1~y 1)-5- 3
) % flucropyridin-4-v1)-6-fluoro-3,3-
NG dimethyl-N-(4-methyi-1,1-
BA P i i
m@h Ef\‘ dioxidotetrahy dro-2H-thiopy ran-4-y1)-2-

oxoindoline-S-carboxamide

99 7 N-(4-(diftuoromethy{}-1,1- 544

~J
tad

. F { ¥ dioxidotetrahy dro-2H-thiopyran-4-y13-1-
H o
6" (2-ethoxy-3-flucropyridin-4-yi)-6-fluoro-
2
o 3,3-dimethyi-2-oxoindoline-3-

carboxamide

EXAMPLE 104: 3 3-dimethyl-N-(G-methyl-1, 1-dioxo-thietan-3-y1}-2-0x0-1 - 5-

(triffuoromethoxy }-3-pyridyijindoline-S-carboxamide

£500
»
y &
o N
@ Mo . STERA e ;‘} STEPB o
2 b o .
® 4 o
1 Mo Zg & Mé Me e, Nw/@;F
5 7% 3 wd e
bt
OO g

STEP A 3 3-dimethvi-N-G-methvl-1. 1-dioxidothietan-3-v1}-2-oxoindoline-5-carboxamide

To astirred solution of 3,3-dimethyl-2-oxoindoline-5-carboxyvlic acid (1.00 g, 4.87 mmol) and 3-
amino-3-methylthietane 1. 1-dioxide hydrochloride {1.26 g, 7.31 mmol} in DMF (48 mL), was
added propanephosphonic acid anhydride (3.10 g, 4. 87 mmol}. The reaction mixture was allowed
to stir at 20 °C for 48 hours, then diluted with HCE (1M aq. soln.) and extracted with BDCM. The

combined organic fractions were washed with HCI (1M aq. soln.) and NaCl {sat. ag. soln.), dried
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over MgSQy (s}, filtered, and concentrated m vacuo to afford the title compound. LO/MS =323
IMAH+T]
STEP B 3 3-dimethvl-N-{3-methvi-i 1 -dioxidothigtan-3-v1}-2-0x0- 1-(5~

{rifluoromethoxy ipviidin-3-vhindoline-3-carboxamide

5 To a stirred solution of 3,3-dimethvl-N-{3-methyl-1,1-dioxidothietan-3-v1}-2-oxoindoline-5-
carboxamide (30 mg, 0.16 mynol}, (§-(trifluoromethoxy jpyvridin-3-yDboronie acid {64.2 mg, 0.31
mmol), and Cu(QAc): (56.3 mg, 0.31 mmol) in DMF (310 uly was added pyridine (125 ul, 1.55
mmol}. The vial was heated to 90 °C under air overnight. The reaction mixture was dihuted with
EtQAc, filtered through a plug of 5102, and concentrated in vacuo. The crade residue was purified

10 by mass triggered reverse phase HPLC (ACN/water with 0.1% formie acid modifier) to afford the
title compound. LC/MS = 484 [M+1]. 'H NMR (500 MHz, Methanol-d4) § 8.77 (d. /= 1.8 Hz,
1H), 8.68 ¢s, 1H}. 8.07 (5. 1HYL 793 (d, J=15Hz 1H), 7.82{dd, /=83, 1.7Hz 1H), 7.01 {d. J
=83 Hz, 1H), 458 (d, J = 145 Hz, 2H), 423 ¢d, J = 14.7 He, 2H), 1.83 (s, 3H), 1.54 (s, 6H).
Human DGATZ ICs =372 oM.

By using procedures similar {o those described in Example 100 with appropriale reagents, the

following coropounds were synthesized. These compounds were characterized by LC/MS.

Example Structure Name LOCMS Human
IM+1] | DGAT2 ICs

(M)

101 466 34

1-{3-(diflucromethoxy -3-pyridy -3,3-
dimethy-NV-G-methyl-1, I-dioxo-thietan-3-
vh-2-oxo-indoline-3-carboxamide
102 444 bl

1~(§~ethoxy -3-pyridy -3, 3-dimethyl-¥-(3-

raethyl-1,1-dioxo-thictan-3-vl)-2-0x0-

ndoline-S-carboxamide

EXAMPLE 103 1-[5+(2,2-difluoroethoxy}-3-pyridyii-3,3-dimethyl-N-(3-methyl-1, 1-dioxo-

20 thietan-3-vD-2-oxo-indoline-5-carboxamide

7
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STEP A

EX~183

To a stirred mixtwre of 3.3-dimethyl-N-(3-methyl-1, I-dioxidothietan-3-y1}-2-oxoindoline-5-
carboxamide (50 mg, 0.16 mmol}, Cul {2.95 mg, 0.016 mmol) and potassium carbonate (42.9 mg,
0.310 mmol} under mitrogen were added 3-bromo-3-(2,2-difluoroethoxy)pyridine (73.8 mg, 4.310
mmol) and (1R 2R}-NI1 N2Z-dimethyvlcyclohexane-1 2-diamine (441 mg 0.031 mmol) as a
sohition in acetonitrile (310 ul} via syringe. The resultant solution was heated to 95 °C for 16
hours, then diluted with EtOAc, filiered through a plug of 810;, and concenirated in vacuo. The
crude residue was purified by mass triggered reverse phase HPLC {ACN/water with 0.1% fornuc
actd modifiery to afford the title compound LO/MS = 480 iM+1]. 'H NMR (500 MHz,
Chioroform-d} 8 8.44 (s, 2H), 7.80(d. J= 1.7 Hz, 1H), 764 {dd, /=83, 1.8 Hz, 1H}, 741 (. /=
23Hz 1H), 697(d, J=83Hz 1H), 639(s, 1H), 616 (4. /=547 39Hz 1H), 461 {d, /=143
Hz, 2H), 433 (1d, J = 12.8, 4.0 Hz, 2H), 4.24 (&, J = 14.7 Hz, 2H). 1.95 (s, 3H), 1.56 (s, 6H).
Human DGAT2 ICsp= 50 nM

By using procedures simnilar to those described in Example 103 with appropriate reagents, the

following compounds were synthesized. These compounds were characterized by LE/MS.

Example Structure Name LCMS | Human DGATZ2
[M+1] 1Cs0 (0M)
104 1-{S-(difluoromethy lsulfanyly-3- 482 197

pyridy -3, 3-dimethvl-N-G-methyi-
1,1-dioxo-thictan-3-y1)-2-oxo-

indoline-3-carboxamide

105 1-2-(2 2 -difluoroethoxy)-S-fluoro- 498 22
4-pyridyi}-3,3-dimethyl-N-3-
methyi-1, 1-dioxo-thictan-3-y1)-2-
oxo~indoline-3-carboxamide
106 {-{5~(2 2 -difluoroethoxy)-2,3- 513 4.3

difluoro-phenyl}-3.3-dimethyl-N-

(3-methyl-1, i -dioxo-thictan-3~yl)-

2-oxo-mdoline-3-carboxamide

108
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107

{502, 2-diftuoroethoxy)-2-fluoro-
phenyl}-3.3-dimethy-N-G-methyl-
1, 1-dioxo-thietan-3-y-2-0xo0-

indoline-5-carboxamide

108

1-16-(2, 2-difluorocthoxy)pyrazin-2-
vi3,3-dimethy-N-3-methyl-1,1-
dioxo-thictan-3-y)-2-oxo-indoline-

S-carboxamide

431

627.8

109

1-[6-(2.2-difluorcethoxy ypyridazin-
4-v1-3,3~dimethy-N-(3-methyl-
1,1-dioxo-thietan-3-vD-2-ox0-

indoline-5-carboxamide

481

> 10000

116

1-[3-(2, 2-difluoroethoxy )phenyi}-
3, 3~dimethyl-V-G-methyl-1,1-
dioxo-thictan-3-y1j-2-oxo-indoline-

3-carboxamide

479

111

1-[5-{difluoromethylisulfanyl}-2-
fluorc-pheny}-3.3-dimethy-N-(3-
methyl-1,1~dioxo~thictan-3-y1)-2~

oxo-indoline-3-carboxamide

499

[¥3]
(]

1-}3-(diflucromethoxy )-2-flucro-
phenyl-3,3-dimethyl-N-(3-methy -
1,1-dioxo-thictan-3-y{}-2-oxo-

mndoline-~3-carboxamide

443

7.8

1-13-(1, 1 -difluorocthy D-3~-pyridvi]-
3,3-dimethyb-N-G-methyl-1,1-
dioxo-thictan-3~y1)-2-oxo-indoline-

S-carboxamide

464

820.7

il4

1-{5-(1, I ~difluorocthoxy -3~
pyridyl]-3.3-dimethyl-N-(3-methyl-
1,1-dioxo-thietan-3-vi)-2-ox0-

indoline-3-carboxamide

486

iz

1-}3-(2.2~difluorcethoxy }-2-methyi-
3-pyridyl]-3.3-dimethyl-N-(3-
methyl~1,1-dioxo-thietan-3-yD-2-

oxo-mdohine-3-carboxamde

494

109
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ii6 @ "}..F 1-(5-(diflucromethoxy pyridin-3- 494 34
4 Wmﬁ y1)-3,3-dimethyl-N-(d-methy -1, 1-
“gg ° dioxidotetrabydro-2H-thiopyran-4-
vi}-2-oxoindoline-5-carboxamide
117 N\w-" OF)\‘F 3, 3-dueethyl-N-(4-methyl-1,1- 512 124
ﬁmo dioxidotetrahydro-2 H-thiopyran-4-
OQQ ¢ ' yi-2-ox0-1-(3-
(trifluoromethoxy Jpyridin-3-
yhindoline-5-carboxamide
F=N o,
118 \:} et ¢ 1-(3-(1 1-difluoro-2- 524 26
u;ﬁgﬁf@;}: ° hydroxyethoxypyridin-3-y13-3,3-
° dimethy bV-(d-methyi-11-

dioxidotetrahvdro-2H-thiopyran-4-

yvh-2-oxoindoline-3-carboxamide

STEP B

BTEF G STEF D

ER-118

STEPR A 5'-bromo-1'-G-(difluoromethoxyviphenvDspirolevclopronane-1.3 -indolind-2'-one

To a stirred solution of 3'-bromospiro{cyclopropane-1,3'-indolin}-2'-one (0.50 g, 2. 100 mmol), (3-
{difleoromethoxy)phenviyboronic acid (0.79 g, 4.20 romol), and Co{OAc): (.38 g, 2. 10 mmol) in
DMF (4.2 mi) was added pyridine (0.85 mL, 10.5 mmol). The reaction nmuxiure was stured at
75 °C for 60 hours under air, then poured inte water and acidified with HCl (1M Aq. Seln). The
mixture was extracted with DCM, washed with NaHCUOs {sat. ag. soln.} and NaCl (sat. aq. soln.),
dried over MgSQOu (8}, filtered, and concentrated in vacuo. The crude residoe was subjected to flash
sthica gel colunwn chromatography using a 0-40% EtOAc / hexanes gradient to afford the title
compound. LU/MS =381 [M+1].

STEPR B V-G-(diflucromethoxy yphenyl}-S'-vinvlspirofcyclopropane-1,3'-indolin}-2"-one

110
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A1 20 °C a 40 mL screw cap vial equipped with a magnetic stir bar was charged with 5'-bromo-1'-
(3-(difluoromethoxy Jphenvlspirofcyclopropane-1,3-indolin}-2'-one (022 g 0.58 mmol},
wrifluoro(vinyi}-4-borane, potassium salt (0.078 g, 0.531 mmol), PACh{dpp) (0.043 g, 0.058
mmol), NaxCOs (0.19 g, 1.74 mmol). The vial was evacuated and backfilled with nitrogen three
times. Dhoxane (4.8 ml} and water (1.0 mL)} were added sequentially, and the reaction mixture
was heated to 90 °C for 6 hours. LCMS analysis indicated high conversion to the desired product.
The reaction was dituted with DCM, dried over MgS0; (v), fltered, and concentrated n vacuo.
The crude residue was subjected to flash silica gel column chromatography using a 0-50% EtQAc
/ hexanes gradient to afford the title compound. LC/MS = 330 [M+1].

STEP C. 1'-3-(difluoromethoxyiphenvi}-2'~oxospirolcveclopropane-1,.3'-indolineg]-S'-

carbaldehvde

______________________ A

To a stirred solution of 1'-{(3-(diftuoromethoxy Jphenyl}-S'-vinvispiro{cyclopropane-1,3-indolin|-
2'-one {127 mg, 0.39 mmol), 2, 6-dimethylpyridine (90 g, 0.78 mmol) and Kof OsOx(OH ), (3.57
mg, 9.70 pmol} in dioxane (1.9 mL) and water (1.9 ml.) was added sodium periodate (332 mg,
1.55 munol) at 0 °C. The reaction mixture was stirred at 20 °C for 3 hours. LCMS analysis
indicated the desired product was formed in high conversion. The reaction muxtare was diluted
with NaCl (sat. aqg. soln.) and extracted with EtOAc. The combined organic fractions were dried
over MgS8Qs (s), filtered, and concentrated in vacuo. The crude material was subjected to flash
stlica gel column chromatography using a (-30% EtOAc / hexanes gradient to afford the title
compound. LC/MS = 330 [M+1].

STEP I U-G-(difluoromethoxyviphenyD-2-oxosprolevelopropane-1. .3~ indoline]-5"-carboxvlic

To a stirred solution of I'-(3-(diftluoromethoxy)phenyl}-2'-oxospirofcyclopropane-1,3-indoline}-
S'-carbaldehvde (97 mg, (.30 nwool), Z-methylbut-2~ene (6.31 rul, 2.95 ramol), and NaHPO,
{0.12 g, 0.96 mumol) in a mixture of ~BuOH (2.0 mL} and water {2.0 mL) was added NaClG»
{0.04 g, 0.44 mumol) at 0 °C. The reaction mixture was stirred for 16 hows. The crude mixture

was extracied with DCM. The combined organic fractions were dried over NaxS0:{s), filtered,

and evaporated i vacuo to give the title compound. LC/MS = 346 [M+1]
STEP E. ()-1-{3-(difluoromethoxviphenyD-N-(3-methvi-1. 1 -dioxidotetrabydrothiophen-3-vi}-

2-oxpspiro{cvelopropane-1.3'-indoline]-5'-carboxamde

To a stirred solution of V'-(3-(dfluoromethoxyphenyl}-2'-oxospirofcyclopropane-~1,3-indohine]-
S'-carboxylic acid (33.8 mg, 0.098 nunol), (¥)-3-amino-3-methyltetrahydrothiophene 1,1-dioxide

hydrochioride (18.20 mg, €.098 mumol), and Hunig's Base (51.3 gl, 0.29 mmwol) in DMF (980 ul)

11
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was added HATU (391 mg, 0.10 mmol}. The reaction muxture was allowed to stir at R¥for 16
hours, then was diluted with EtOAc, filtered through a plug of 8i0:, and concentrated in vacuo.
The crude residue was purified by mass triggered reverse phase HPLC {ACN/water with 0.1%
formic acid modifier) to afford the title compound. LC/MS = 477 [M+1]. 'H NMR (500 MHz,
Chloroform-d) & 7.60 - 7.54 (my, 2H), 741 (d, J= 1.6 Hz, 1H), 7.38 - 7.33 {m, 1H)}, 7.2& (m,
TH), 7.23(d, J = 8.3 Hz, 1H). 6.98 (d, J= 8.2 Hz, 1H), 6.60 (1, J = 73.3 Hz, 1H). 6.28 (s, 1H).
365 {d, J=13.5 Hz 1H). 3.50 - 3.39 (m, 1H), 3.35 - 3.25 (m. 1H). 3.17(d, J= 13.8 Hz, 1.
3.15 - 3.06 (m, 1H), 2.27 (ddd, J = 13.8, 10.3, 83 Hz, 1H), 1.94 (. J=4.0 Hz, 2H), 1.79 (s,
3H), 1.75 (g, J = 4.1 Hz, 2H). Human DGAT2 [Cse = 118 nM

W

By using procedures similar to those described in Example 119 with appropriate reagents, the

following compowunds were synthesized. These compounds were characterized by LT/MS.

Example Structure Name LCMS | Human DGATZ
M+ ICs0 (nM)

120 1-[3-(diftuoromethoxy)phenyl]-7-fluoro- | 497 33
3 3-dimethyl-N-{GR)-3-methyl-1,1-
dioxo-thiolan-3-yij-2-oxo-indoline-5~

carboxamide

74
1-|3-(diflucromethoxy)phenyl}-7-fluoro-~

3, 3-dimethy-N-(4-methyi-1,1-dioxo-
thian-4-yh-2-oxo-indoline-5-

carboxamide

122 19

1-[3~(difluoromethoxy)phenyl}-7-fluoro- | 483
3 3-dimethy}-N-(3-methyl-1, 1 -dioxo-
thistan-3-y1)-2-oxo-indoling-3-

carboxamide

1'~{3-(difluoromethoxyphenyi]-N-{(3R)- | 3505 64

3-methyl-1,1-dioxo-thiolan-3-y1}-2"-oxo0-~
spirofcvciopentane-1,3-tadoline]-3'-

carboxamide

124 519 31

1'-[3-(difluoromethoxy ypheny H-N-(4~
methyl-1,1-dioxo-thian-4-v1)-2-oxo-
spirofcyclopentane-1,3 -tndoline}-5'-

carboxamide
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I'-{3-(diftucromethoxy ypheny -M-(3- 491 68

methyl-1,1-dioxo-thietan-3-y1)-2"-oxo-
spirofcyclopentane-1, 3 -1ndoline}-5'-

carboxamide

176 461

1'-[3-(diftuoromethoxyphenyi-N-G- 463
methyl-1, I ~dioxo-thictan-3-y1)-2"~ox0~
spiro{cyclopropane-1,3'-indoline-5'-

catboxamide

491
1-|3-{difluoromethoxy yphenyi]-V-(4-

methyl-1, -dioxo-thian-4-v1)-2"-0x0-

spiro{cvelopropane-1,3-indoline-5'-

carboxamide

EXAMPLE 128 1-[3-{diftuoromethoxy)phenyi}-3, 3-dimethy l-N-(5-methyl-1,1-dioxo-thiolan-3~

yh-2-oxo-imdoline-~5-carboxarnide

STEP C

(W2

STEP A 1-3-{difluoromsthoxyipheny -3, 3-dimethyl-2-oxomdoline-3-carboxyviic acid

To a to astirred mixture of 3,3-dimethyl-2-oxoindoline-5-carboxylic acid (1.00 g, 4.87 mmol},
Cul {0.093 g, 0.49 mmwol), and KoC0s (2.02 g, 14 62 mmol} were added 1-(difluoromethoxy)-3-
iodobenzene {1.97 g, 7.31 mymol} and (1R 2R}-N1 N2-dimethylcvclohexane~1,2-diamine {014 g,
(.98 mmol} as a solution in acetonitrile (9.8 mb) and the resultant solution was heated 1o 90 °C

10 for 16 hours. The reaction mixture was diluted with DCM, poured into HC (1M aq. soln.} and
extracted with DCM. The combined organic fractions were dried over Na;SOy (s}, filtered
through a plug of S10,, and concentrated in vacuo. The crude residue was subjected to flash
stfica gel colunm chromatography using a 0-80% EtOAc / hexanes gradient to afford the tile
compound. LO/MS = 348 [M+1]



10

30

WO 2022/076496 PCT/US2021/053681

STEP B 1-3-{diflucromsthoxyphenv-3.3-dimethvl-N-{S-methvitetrahydrothiophen-3-v}-2-

oxoindoline-S-carboxamide

To a stirred solution of 1-(3-(difluoromethoxy)phenyl)-3,3-dimethyi-2-oxoindoline-5-carboxylic
acid (0.10 g, 0.29 mmol), S-methyltetrahv drothiophen-3-amine (0.034 g, 0.29 mamol}, and Hunig's
Base (0.15 mL, 0.86 mmol) in BCM (2.9 mL) was added HATU {0.115 g, 0.30 mmol}. The reaction
mixture was altowed to stir at RT for 16 hours, then was diluied with EiGAg, filiered through a
plug of 810y, and concentrated in vacuo to give the crude title coropound. LC/MS = 447 [M+11

STEP C. 1-G-(difluoromethoxy)phenvD-3.3-dimethv-N-(3-methvl-1.1-

digxidotetrahydrothiophen-3-vi-2-oxomndoline-S-carboxamide

To a stirred solution of -(G-(diflucromethoxy phenyl}-3,3-dimethy - N-(5-

methyltetraby drothiophen-3-y1}-2-oxoindoline-5-carboxamide (129 mg, 0.29 mmol} in DCM
(2.9 mL) was added m-CPBA (177 mg, 0.72 mmol}. The reaction mixture was allowed to stir at
RT for 0.5 hours, then was dihusted with EtQA¢, filtered through a plug of 810, and concentrated
i vacuo. The crude residue was purified by mass inggered reverse phase HPLC (ACN/water
with 0.1% formic acid modifier) to afford the title compound. LC/MS =479 [M+1].

Step B 1-13-(diftucromethoxyiphenvl}-3.3-dimethvi-N-(S-methvi-1, 1-dioxo-thiolan-3-y1}-2~

oxo-indohine-S-carboxamide

The mixture of 4 sterenisomers of 1-[3-{difluoromethoxyphenyl}-3,3-dimethyl-N-{5-methyl-
1,1-dioxo-thiolan-3-vi}-Z-oxo-indoline-S-carboxamide was purified by chiral SFC {IC column,
20% ethanol/C0n) to afford isomers £X-128a and EX-128b as a single peak (fast eluting).

The maxture of EX-~128a and EX-128b was subsequently purified by chiral SFC (AD-H coluom
15% ethanol/CO;) to afford isomer EX-128a (fast eluting). LC/MS = 479 [M+1]. 'H NMR {500
MHz, Chioroform-d} 5 7.78 (d, J= 1.6 Hz, 1H}, 7.63 {dd, /=83, 1.7 Hz, 1H}, 7.57 (. /= 8.0
Hz, 1H), 7.31(d. /=84 Hy, 1H), 7.23 (4. J =8.2 Hz, 2H). 6.94(d, /= 8.2 Hz, 1H), 6.75 (5, 1H),
6.60 (1, J=73.2 Hz, 1H). 4.9% (s, 1H), 3.47 - 3.34 (m, 2H). 3.23(d, /= 13.7 Hz, 1H), 2.78 —
2.67 {m, 1H), 2.18 (ddd, /= 14.5, 9.1, 5.9 Hz, 1H), 1.55 (s, 6H), 1.45 (d, J = 7.0 Hz, 3H).
Human DGATZ ICse = 90 nM. EX-128b (slow eluting). LO/MS = 479 {M+1]. 'H NMR (500
MHz, Chloroform-dy 8 7.77(d, /=16 Hz, 1H), 7.62 (dd. /=83, 1.7 Hz, 1H), 7.57 (1. /=83
Hz, 1H), 7.34 - 7.30 (m, 1H), 7.23(d, J= 7.7 Hz, 2H), 6.94 (d, J = 8.3 Hz, 1H). 6.77 ~ 6.43 (m,
2H), 4.94 (dt, J = 16.0, 7.9 Hz, 1H), 3.64 (dd. J= 13.9, 8.4 He, 1H), 3.33 — 3.20 {m, 1H), 3.07
(dd..J=13.9, 5.6 Hz, 1H). 282 (dt, J =144, 7.5 He, 1H), 191 {ddd, J= 134, 11.3, 8.3 Hz, 1H),
1.54 (s, 6H), 1.47 {d, J =67 Hz, 3H}, Human DGAT2 1Cs0 = 404.2 oM. Ex-128¢ (middie
eluting). LC/MS = 479 {M+1]. TH NMR (500 MHz, Chioroform-d) § 7.78 (d. J = 1.6 Hz, 1H),
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763 (dd, J=83, 1.8 Hz, 1H), 7.57 (L J=8.2Hz 1H), 731 (d. J=8.5 Hz, 1H), 7.23(d. J = 8.1
Hz, 2H), 6.94 (d, J= 8.2 Hz, 1H), 6.79 - 6.44 (m, 2H), 5.00 - 4.95 (m, 1H), 3.47 - 3.33 (m, 2H),
3.23 (4, J= 14.0 Hz, 1H), 2.78 - 2.67 (m, 1H). 2.18 (ddd, J = 14.5, 9.1, 5.9 Hz, 1H), 1.55 (s,

6H), 1.45 (d, J = 7.0 Hz, 3H), Human DGAT2 ICs0 = 1935 nM. EX-1284 (slow eluting). LC/MS
= 479 {M+1]. 'H NMR (500 MHz, Chloroform-¢) § 7.77 (&, J= 1.5 Hz, 1H), 7.62 (dd. J = 8.3,
1.8 He, 1H), 7.57 (1, J= 8.3 Hz, 1H), 7.31 (4, J= 5.5 He, 1H), 7.23 (4. J= 7.7 He, 2H), 6.94 (d, J
=83 Hz, 1H), 6.80 — 6.43 (m, 2H), 4.95 (dq, /= 158, 7.9 Hz, 1H), 3.64 (dd, J=13.9, 84 Hz,
1H), 3.32 - 3.17 (m, 1H), 3.07 (dd, J = 13.9, 5.7 Hz, 1H), 2.83 (dt, /= 14.5, 7.5 Hz, 1), 1.91
(ddd. /= 13.5, 11.3, 8.4 Hz, 1H), 1.54 (s, 6GH), 1.48 (d, J = 6.7 Hz, 3H). Human DGAT2 ICso
>10000 nM.

By using procedures simular to those described in Example 128 with appropriate reagents, the

following compounds were synthesized. These compounds were characterized by LE/MS.

Example Stracture Name LCMS Human
iM+1] | DGAT2
[Cso (M)

129a 1-i3-(diflocromethoxy)pheny §-3,3- 479 >10000
dimethy I-NV-(4-methy -1, 1 -dioxo-thiolan-3-
yH-2-oxo-mndoline-3-carboxamide (Peak |

ot OJ-H (2 x 25 cm), 20% MeOH/CO)

1-[3-(diflyoromethoxy)phenyl}-3.3- 479 >10000

dimethyl-N-(4-methyl-1,1-dioxo-thiolan-3-

yiy-2-oxo-indoline-5-carboxamide (Peak 2
on OF-H (2 x 25 cm), 20% MeOH/CO-)

1259¢ 1-[3-(diflucromethoxypheny §-3,3- 479 85
dimethy-N-(4-methyl-1, 1 -dioxo-thiclan-3-
yi)-2-oxo-ndoline~3-carboxamide (Peak 3

ott OJ-H (2 x 25 cmy, 20% MeOH/CG)

1294 ' @ 1-[3-(difluoromethoxyphenyi}-3,3- 479 36

. Ayt dimethyl-N-(4-methyl-1,1-dioxo-thiolan-3-
O

Oﬁq N i = o 0 v13-2-oxo-indoline-3-carboxamide (Peak 4

on OF-H (2 x 25 cm), 20% MeOH/CO)

130a @ 1-[3-{diflucromethoxy)pheny1}-3,3- 493 >10000
dimethyl-N-(2-methysulfonyicyclopenty -

2-oxo-indoline-S-carboxamide (Peak 1 on

AS-H (2 x 25 em), 10% MeOH/COs)

113
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130b 1-[3-(diflucrometboxyypheny §-3,3- 493 225.7
dimethyl-V-Z-methyisulfonyieyclopenty D)-
2-oxo-indoline-3-carboxanmide (Peak 2 on
AS-H (2 % 25 ¢, 10% MeOH/CO)

i-[3~(diftuoromethoxy)phenyl}-3.3- 493 24

130¢
dimethyl-¥-(2-methylsulfonylcyclopentyl)-
2~gxo-indoline-3-carboxamide (Peak 3 on
AS-H (2 x 25 cm), 10% McOH/CO)
1-[3-(diflucromethoxy ypheny1}-3,3- 493

130d

A1
[95]
N
~d

dimethvl-V--methyisulfonyicyclopenty -
2-oxo-indoline-S-carboxamide (Peak 4 on
AS-H (2 % 25 e, 10% MeOH/ICO,)

481 260
1-[3-(difluoromethoxy yphenyl}-N-(1,1-

dimethyl-2-methylsuifonyi-ethy1}-3.3-

dimethvi-2-oxo-indoling~3-carboxamide

EXAMPLE 132 1-[2-fluoro-3-{influoromethoxy)phenyl}-3,3-dimethv-N-(3~-methyi- 1, I -dioxo-

thietan-3-yH)-2-oxo-indoline-3-carboxanude

EX-132

(W2

STEP A: 2-{2 5-dibromophenvh-N-{2-fuoro-3-(irifluoromethoxyiphenvDacstamide

To a stirred solution of 2-(2, 3-dibromophenvijacetic acid (1.00 g, 3.40 mumol) in pyridine (34.0
mb.} was added HATU (1.36 g, 3.57 mmol), and the reaction nuxture was allowed to stir at 50 °C

for 30 minutes. 2-fluoro-5-{influcromethoxy}aniline (0.66 g, 3.40 mumol} was added via syringe,
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and the reaction mixture was allowed to stir at 3¢ °C for 16 h. The solvent was removed in
vacuo. The restdue was taken up in toluene, and the solvent was again removed i vacuo. The
crude material was dry absorbed on Si0» and subjected to flash silica gel column
chromatography using a 0-40% EtOAc / hexanes gradient to afford the title compound. LO/MS =
470 [MH1.

STEP B 3-bromo-1-(2-fluoro-3-(irifluoromethoxyiphenviindolin-2-one

To a stirred mixture of 2-(2.5-dibromophenvD}-N-(2-fluoro-§-

(triflucromethoxy yphenyDacetamide {1.55 g, 3.29 mmol), Cul {0.063 g, 0.33 mmol), and K:COs
(0.91 g, 6.58 mmol} was added (1R 2R)-N1 N2-dimethylcvelohexane-1, 2-diamine {0.094 g, 0.66
mmol) as a solution in acetonitrile (6.6 mL). The resultant reaction nuxture was heated to 50 °C
for 16 hours, then diluted with DCM, poured mto HCH (1M aq. soln.} and extracted with DCM.
The combined organic fractions were dried over Nax804 {s}, filtered through a plug of 810>, and
concentrated in vacuo. The crude residue was subjected to flash silica gel colunmn
chroroatography using a 0-50% EtOAc / hexanes gradient to afford the tile coropound. LO/MS =
390 [M+1].

STEP €. 1-{2-fluoro-5-{tnflucromethoxyiphenyl}-S-vinylindolin-2-one

To a stirred solution of S-bromo-1-{(2-fluoro~-3-(iriflucromethoxyphenyindolin-2-one (1.05 g,
2.69 mmol}, potassium vinyitrifiuoroborate (0.43 g, 3.23 mmol}, PACL{dppf) (0.20 g, 0.27
mmol) and KoCOs (112 g, 8.08 mmol) in dioxane (22.5 mL) was added water (4.5 mL} under
nitrogen. The reaction mixiure was heated to 90 °C for 16 hours, then was diluted with DCM,
dried over MgSQ4 (s), filtered, and concenirated 1n vacuo. The crude residue was subjected to
flash silica gel column chromatography using a 0-50% EtOAc / hexanes gradient to afford the
title compound. LC/MS = 338 [M+1].

STEP D 1-{2-fluoro-3-{influcromethoxyivhenyl)-3. 3-dimethvi-5-vinviindolin-2-one

To a stirred solution of 1-(2-fluoro-5-(irifluoromethoxy jphenyi)-5-vinylindolin-2-one (648 mg,
1.92 mmol} and CHCOs (1.88 g, 5.76 mmol) in DMF (7.7 mL) was added Mel (339 pl, 576
mmol) dropwise via syringe. The reaction mixture was stirred at 20 °C for 1 hour, then was
queniched with water and extracted with DCM. The combinead organic fractions were washed
with NaCl (sat. ag. soln.}, dried over MgSQ4 (3), filtered, and concentrated in vacuo. The crude
residue was subjected to flash silica gel column chromatography using a 0-30% EtOAc / hexanes
gradient to alford the title compound. LC/MS =366 [M+11.

STER . 1-(2-flucro-3-(rifluoromethoxyiphenvi)-3.3-dimethvi-2-oxomdoline-5-carbaldehvde

To a stirred sohution of 1-{2-fluoro-5-(triflucromethoxy yphenyi)-3,3-dimethyl-S-vinylindolin-2-

17
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one {648 mg, 1.77 mmol), 2.6-dimethyvipvridine (411 yl, 3.55 nmmol} and Ko[OsO{CH ] (16.34
mg, (.044 mmol) in dioxane {8.9 mL) and water {8.9 mL} was added Nal(: (1.51 g, 7.10 mmol)
at 0 °C. The reaction mixture was stirred at 20 °C for 3 houwss, then dituted with NaCl (sat. aq.
soln.} and exiracted with EtOAc. The combined organic fractions were dried over MgSO4 (s},
filtered, and concentrated in vacuo. The crude material was subjected to flash silica gel column
chromatography using a 0-50% EtOAc / hexanes gradient to afford the title compound. LC/MS =
368 [M+1].

STEPF: 1-2-fluoro-5-(irifluoromethoxvpheny)-3.3-dimethyil-2-oxoindoline-S-carboxylic acid

To a stirred solution of 1-(2-fluore-S-(friflucromethoxy yphenvi}-3,3-dimethyl-2-oxoindoline-5-
carbaldehvde (0.43 g, 1.17 mmol), Z-methyibut-2-ene (1.237 ml, 11.68 mmol}, and Nat,POy
{0.91 g, 7.59 munol) in a mixture of ~BuOH (7.8 mL ), acetone (7.4 mL}, and water (7.8 mL) was
added NaCl3, (0.32 g, 3.50 mmol) at 0 °C, and the reaction mixtwre was stirred at 20 °C for 16
hours. The crude mixture was exiracted with DCM. The combined organic fractions were dried
over Na;SO4 (s), filtered, and evaporated 1n vacuo to afford the crude title compound, LO/MS =
384 [M+11.

STEP G 1-[2-8uore-5-(rifluoromethoxyviphenyil-3.3-dimethvl-N-(G-methyi-1 1-dioxo-ihietan-~

3-vIi-2-oxo-indoline-5-carboxamide

To a stirred sohution of 1-(2-fluoro-S-(iriflucromethoxy yphenyi)-3,3-dimethyl-2-oxoindoline-5-
carboxylic acid (20.0 mg, 0.052 mumol), 3-amino-3-methylthietane 1,1-dioxide hydrochloride
{8.96 mg, 0.052 munol), and Hurug's Base (27.3 ul, 0.16 mmol) in DMF (522 ul) was added
HATU (20.83 mg, 0.055 nunol}, and the reaction mixture was allowed to stir at RT for 16 hours.
The reaction mixture was diluted with EtOAc, filtered through a plug of 810, and concentrated
in vacuo. The crude residue was purified by mass triggered reverse phase HPLC {ACN/water
with 0.1% formic acid modifier) to afford the title compound. LO/MS = 3501 [M+1]. 'H NMR
(500 MHz, Chioroform-d) 8 7.78 (4, J= 1.6 Hz, 1H), 7.64 (dd. J=8.2. 1.7 Hz, 1H), 7.37(d. J =
5.3 Hz, 3H), 6.77 - 6.70 (m. 1H). 6.37 (s. 1), 4.61 (d, J= 14.3 Hz, 2H), 4.23(d, J= 145 Hz,
2H), 1.95 (s, 3H), 1.57 (s, 6H). Human DGAT2 ICs = 51 nM

Bv using procedures simular to those described in Example 132 with appropriate reagents, the

following compounds were synthesized. These compounds were characterized by LC/MS.

BExaraple Stracture Name LCMS | Human DGAT2
[M+1] ICs0 (nM)
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EXAMPLE 136 7-fluore-3 3-dimethyl-V-(4-methyi-1, 1-dioxo-thian-4-y1}-2-ox0-1-{ 5-

{(trifluoromethoxy }-3-pyridyviiindoline-5-carboxamide
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STEP A 7-fluore-3.3-dimethvi-3-vinviindolin-Z-one

To a stirred solution of S-bromo-7-fluoro-3,3-dimethylindolin-2-one (2.02 g, 7.83 nmumol),
triftuoro(vinyl}-14-borane, potassium sakt (1.26 g, 9.39 mumol}, PACH:{dppf} (0.57 g, 0.78 mmol),
Na;C0s (2.49 g, 23.48 mmol) in dioxane (65.2 mL) was added water {13.0 mL} under a nitrogen
atmosphere. The reaction nuxture was heated to 90 °C for 6 hours, then dituted with DCM, dried

10 over MgSO4 (s}, filtered, and concentrated in vacuo. The crude residue was subjected to flash
sifica gel column chromatography using a 0-50% EtOAc / hexanes gradient to afford the title
compound, LC/MS =206 [M-+1].

STEP B: 7-fluors-3.3-dimethvl-1-(5-{irifluoromethoxv ipvridin-3-vD-3-vinviindolin-2-one
1I9
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To a stirred nuxture of 7-fluoro-3,3-dimethvi-S-vinvlindolin-2-one (250 mg, 1.22 nunol), Cul
(2320 mg, 012 mmol), and K:COs (337 mg, 244 mmol} were added 3-bromo-3-
(triffucromethoxy Jpyridine (590 mg, 2.44 momol) and (1R 2R)-Ni NZ-dimethylcyciohexane-1,2-
diamine (34.7 mg, 0.24 mumol) as a solution in acetonitriie (2.4 mL}. The reaction mixture

was heated to 95 °C for 16 hours, then dihuted with DUM, poured into HCI (IM aq. soln.) and
extracted with DCM. The combined organic fractions were dried over NaxS04{s), filiered through
a plug of 810y, and concentrated in vacuo. The crude residue was subjected to {lash silica gel
column chromatography using an EtOAc / hexanes gradient to afford the title compound. LC/MS
= 367 [M+1]

STEP C. 7-fluore~-3.3-dimethyi-2-oxo~-1-{5-(riflugromethoxy ypvridin-3-yDindoline-S-

carbaldehvde

______________________ A

To a stirred sohution of 7-{luoro-3,3-dimethyl- I-{(5-(irifluoromethoxy jpyridin-3-y1)-5-
vinviindolin-2-one (344 mg, 0.94 mmol), 2,6-dimethyipyridine (218 1], 1.88 mumnol} and
Ko[Os0(0OH )] (8.65 mg, 0.023 mmol) in dioxane (4.7 ral.) and water (4.7 mb) was added
sodivm pertodate {803 mg, 3.76 mmol} at 0 °C. The reaction nmixture was stirred at 20 °C for 3
hours, then diluted with NaCl {(sat. aq. soln.) and extracted with EiGAc. The combined organic
fractions were dried over MgSGOq4 (s}, filtered, and concentrated in vacuo. The crude material was
subjected to flash silica gel column chromatography using a 0-30% Et0OAc / hexanes gradient to
afford the title compound. LC/MS = 369 [M+11].

STEP ¥ 7-flucre-3.3~-dimethyvl-2-oxo-1-{5-influoromethoxyipvadin-3-vindoline-5-

carboxylic acid

To a stirred solution of 7-fluoro-3,3~dimethyi-2-oxo- I -(5-(trifluoromethoxy Jpyridin-3-
vhindoline-5-carbaldehyde (0.32 g, ¢.86 mumol}, 2-methylbut-2-ene (0.91 mL, 8.58 mmol}, and
NaH,PQOy (0.67 g, 5.58 mumol) in a mixture of ~-BaOH (5.72 ml.), acetone (5.7 mL), and water
{5.7 mL) was added NaCl02 (0.23 g, 2.57 mamol} at 0 °C. The reaction mixture was stirred for 16
hours at 0 °C. The crude mixture was extracted with DCM. The combined organic fractions were
dried over NaxS04 {s), filtered, and evaporated in vacuo to provide the title compound. LCMS =
385 [M+1]

STEP E: 7-fluore-3 3-dimethvi-N-(4-methvi-1. I -dioxidotetrabvdro-2H-thiopvran-4-vi}-2-0x0-1~

(S-(riflucromethoxy ipvndin-3-vhindoline-5-carboxamide

To a stirred solution of 7-fluore-~3,3-dimethyl-2-oxo- 1 -(S-(trifluoromethoxy jpyridin-3-
vinndoline-3-carboxvlic acid (30 mg, 0.078 mmol}, 4-amino-4-methylietrahy dro-2H-thiopyran

1,1-dioxide hydrochloride (15.59 mg, (.078 mmol), and Hunig's Base (40.9 pl, 0.23 mmol} in
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DMF (781 ul) was added HATU (31.2 mg, 0.082 mumol}). The reaction mixture was allowed to

stir at 20 °C for 16 howrs. The crude residue was purified by mass triggered reverse phase HPLC

(ACN/water with 0.1% formic acid modifier) to afford the title compound. LOC/MS = 530 [M+11].
"H NMR (500 MHz, Chloroform-d} § 8.70 — 8.60 (m. 2H), 7.68 (s, 1H), 7.56 (d, /= 1.5 Hz, 1H),

740 (dd, J=11.4, 1.4 Hz, 1), 5.68 (s, 1H), 3.23 ~

3.13 (m, 2H), 3.05 (4. J = 14.5 Hz, 2H), 2.81

(d, /= 14.8 Hz, 2H), 2.46 - 2.34 (m, 2H), 1.59 (5, 6H). Human DGATZ 1Cs = 40 oM.

By using procedures similar to those described in Example 136 with appropriate reagents, the

following compounds were synthesized. These compounds were characterized by LE/MS.

Example

Structure

Name

LCMS
iM+1]

Human DGAT2
1Cso (aM)
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indoline-3-carboxamide

501
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phenylj-7-fluoro-3,3-dimethy V-[(3R)-
3-methyi-1,1-dioxo-thiclan-3-v1j-2-oxo0-

mndoline-S-carboxamide

W
"
n

139

1-[5-{diflucromethoxy }-2-flucro-
phenyl}-7-fluoros-3.3-dimethy I-NV-{(35)-
3-methyi-1,1~dioxo-~thiolan-3-y1}-2-oxo-

indoline-3-carboxamide

n
fuy
W
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1-fS-(difluoromethoxy)-2-fluoro-
phenyl}-7-fluore-3,3-dumethyl-N-(4-
mothyl-1, T -dioxo-thian-4-yH-2-0x0-

mdoline-S-carboxanude

529

141

1+(2-ethoxy-~3-fluoro-4-pyridy1)-7-
fluoro-3 3-dimethy -N-(3-methyl-1 1~
dioxo-thictan-3-y1}-2-oxo-indoline-5-

carboxamide

480

10.1

142

1-2-ethoxy-5-flucro-4-pyridy)-7-
fluoro-3 3-dimethy LNV-[(38)-3~-methyi-
i, i-dioxo-thiolan-3-y1}-2-oxo-indoline-

S-carboxamide

494

121



WO 2022/076496 PCT/US2021/053681

143 :Ni 1~(2-ethoxy-3-fluoro-4-pyridy)-7- 494 93
r
§ fluore-3 3-dimethy [-V-{(35)-3-methyi-
”i‘f*g " | L 1-dioxo-thiolan-3-y1]-2-oxo-indol;
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B J s} wé Me i )
g S-carboxamide
144 e 508 23
44 = 508 2.3
RN 1-(2-ethoxy-S-fluore-4-pyridy)-7-
" @ "5 " fluoro-3,3-dimethy -N-(d-methyi-1,1-
ey N AR 4
@ 8 ws e dioxo-~thian-4-yi)-2-oxo-indofing-3-
&% carboxamide
HFLCO, = .
145 1-fS<(diffucromethoxy )-2{lnoro- 484 91
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HEF,00,
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o o
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130 7-fluore-3,3-dimethy I-V-[(3R}-3~ 516 122
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152 ?”Qi-:? 1-(3~(diftucromethoxy ypheny)-6- 511 16.9
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B >
d," | dioxidotetrahydeo-2H-thiopyran-4-yl)-
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EXAMPLE 154 1-|3-(difluoromethoxy yphenyli-3,3-dimethy-N-{(4-methyl-1, I -dioxo-thian-4-

yi}-2-oxo-pyrrolof 2,3-H{pyridine-3-carboxamide
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STEP A methvl 1-(3-{diflyoromethoxyiphenvly-15-pvrrolof 2. 3-blpvridine-S-carboxviate

(W4

To a stirred mixture of methyl 1/-pyrrolo{2,3-p]pyridine-5-carboxylate (1.00 g, 5.68 mmel}, Cul
{0.11 g, 0.57 mmol), and KsPOs (2.53 g, 11.92 momol} was added 1-{diftuoromethoxy)-3-
iodobenzene {2.30 g, 8.51 mmol) and (1R 2R)-N1 N2-dimethylcvclohexane-1 2-diamine (0,161
¢, 1.14 mmoljas a solution in toluene (5.7 mb). The resultant reaction mixture was heated to

10 93 °C for 16 hours, then diluted with EtOAc, filtered through a plug of Si0s, and concentrated in
vacuo. The crude residue was subjected to flash silica gel column chromatography using a 0-
30% EtrAc / hexanes gradient to afford the title compound. LO/MS = 319 [M+1].

STEP B mwethyvl 3 3-dibromo-1-(-(difluoromethoxy iphenvli-2-0x0-2 3-dibydro-1 -

pyvrrolol 2. 3-Alpyridine-S-carboxyvlate

15 To a stirred solution of methyl 1-(3-{diflucromethoxy)pheny -1 H-pyrrolo{2,3-#]pyridine-5-
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carboxviate (1.60 g, 5.03 mmol} in ~-BuOH (40.2 mL} and dioxane (10.05 mL) was added
Pyridintam tribromide (5.14 g, 16.09 mmol) portion wise over 30 min at 20 °C. After § hours the
reaction mixture was diluted with water and extracted with BCM. The combined organic
fractions were washed with NaHCOs (sat. ag. soln.) and NaCl (sat. aq. soln.), dried over MgSQ«
{s}, filtered, and concentrated in vacuo to afford the crude title compound. LT/MS =491 [M+1]

STEP C: methyl 1-(3-(difluoromethoxyviphenvli-2-oxo-2.3-dihvdro-1 H-pyrrotof2.3-Aipvridine-

S-carboxvlate

To a stirred suspension of methyl 3 3-dibromo-1-3-(diflucromethoxy jphenyls-2-0x0-2,3-
dihydro~-1 H-pyrrolof 2, 3-blpyridine-5-carboxylate {2.46 g, 5.00 mmol} 1y acetic acid {25 mL)
was added zine (3.27 g, 50.0 mmol) portion wise over 30 min. The suspension became solid and
the mixture was sonicated for 3 h. Asecond portion of zing (3.27 g, 50.0 nunol} was added and
the reaction mixture was sonicated for an additional howr The reaction mixture was diluted with
DOCM, filtered, and concentrated i vacuo. The crude residue was subjected to flash silica gel
colunmn chromatography using a 0-50% EtOAc / hexanes gradient to afford the title compound.
LO/MS = 335 [M+1].

STEP B methyl 1-G-(difluoromethoxy phenyl}-3.3-dimethvi-2-ox0-2 3-dihv dro- 1 F-

pyrrolol2.3-Alpyvridine-S-carboxvlate

To a stirred solution of methyl 1-(3-(difluoromethoxy )phenvi)-2-ox0-2 3-dihvdro-1H-

pyrrolof 2,3-b]pyridine-5-carboxylate (300 mg, 0.90 mmol) and Cs:C0s (877 mg, 2.69 mmol) in
DMF (3.6 mL) was added Mef (168 ul, 2.69 mmol) dropwise via syringe. The reaction mixture
was stitred at 20 °C for 1 hour, then quenched with water and extracted with DCM. The
combined organic fractions were washed with NaCl {(sat. ag. soln. ), dried over MeSO4 (s},
filtered, and concentrated in vacuo. The crude residhie was subjected to flash silica gel column
chromatography using a 0-40% EtOAc/ hexanes gradient to afford the fitle coropound. LO/MS =
363 [M+11.

STEP E: 1-(3-(difluoromethoxv)phenvD-3.3-dimethv]-2-ox0-2.3-dihvdro-1 H-pyvrrolo{2.3-

blpvridine-S-carboxvlic acid

To a stirred solution of methy! 1-(3-(difluoromethoxy phenyl}-3,3-dimethyl-2-oxo-2,3-dithydro-
LH-pyrrolo|2,3-0pyridine-3-carboxylate {0.33 g, .90 mmol} and LIOH (0.22 ¢, 2.00 mmol) in
THF (6.1 mL} and methanol (3.0 mb) was added water {1.5 mL). The reaction mixiure was
allowed 1o stir at 20 °C for 3 bours, then acidified with 1M HCL diduted with water, and
extracted with DCM. The combined organic fractions were dried over MgS8Q4 (s), filiered, and

concentrated in vacuo to afford the title compound. LC/MS = 349 [M+1].
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pyrrolol2 3-2lpyvridine-S-carboxamide

To a stisred solution of 1-(G-(difluoromethoxyyphenyl}-3, 3-dimethyvi-2-ox0-2, 3-dihy dro~ 1 H-
pyrrolof 2, 3-Alpyridine-5-carboxyiic acid (25 mg, 0.072 mmol), 4-amino-4-methyHetrahydro-24-
thiopyran 1, 1-dioxide (11.72 mg, 0.072 mmol), and Hunig's Base (37.6 gl, 0.22 mmol) in DMF
{718 ul) was added HATU (28.7 mg, $.07S munol}. The reaction mixhure was stivred al RT for 16
hours, then diluted with EtQAc, filiered through a plug of Si10», and concentrated in vacuo. The
crude residue was purified by mass triggered reverse phase HPLC (ACN/water with 0.1% formic
acid modifier) to afford the title compound. LO/MS = 494 [M+1]. TH NMR (500 MHz,
Chloroform-d} 5 8.51 {d, J= 2.1 Hz, 1H), 800 {d, J=2.1Hz, IFH), 7.55¢, J=8.1Hz, 1H), 7.51
- 7.46 {m, 1H), 7.42 (s, 1H). 7.21 (d, J= 8.3 Hz, 1H), 6.60 (t, J="73.5 Hz, 1H), 5.71 (s, 1H),
3.22 - 312 (m, 2H), 3.04 (d, J = 14.5 Hz, 2H), 2.80 (4.7 = 15.1 Hz, 2H), 2.45 - 2.32 (m. 2H).
1.62 {s, 3H), 1.57 {d, J = 3.6 Hz, 6H). Huoman DGAT2 ICse = 161 nM.

By using procedures sinular to those described in Example 154 with appropriate reagents, the

following compounds were synthesized. These compounds were characterized by LC/MS.

Example Structure Name LCMS Human
M+1] | DGAT2 ICse
{nM)
HF 260,
153 1-{3-(diffucromethoxy yphenylj-3,3- 466 2883
Y dimethyi-N-(3-methyl-1, 1-dioxo-
M"’zgsjg’%{z ¢ thietan-3-y1)-2-oxo-pyrrolof2,3-
% Hlpvridine-S-carboxamide
156 HFZC 1-[3-{difluorcracthoxy)pheayi}-3.3- 486 4631
. Yw dimethy -N-{(3R-3-methyi-1,1-
M?S‘ T = o e dioxo-thiolan-3-y1}-2-0xo-
! pyrrolo{2,3-bfpyridine-3-
carboxamide
157 HFEG 1-{3-(diffucromethoxy)phenyl-3,3~ 480 176.8
- ’Ni N, dimethy LN-[(38)-3-methyl-1.1-
?} ¥ = el Mo dioxo-thinlag-3-yi}j-2-0x0-
o pyrrolo{2,3-6lpyridine-5-
carboxamide
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1-(3~{difluorcracthoxy)pheayi}-3,.3- 494 126.5
LI N dimethyl-N-(4-methyi-1,1-
(,:g(j’ " i ” dioxidotetrabydro-2 H-thiopyran-4-
yi-2-oxc-2.3-dihydro-1H-
pyrrolof2,3-clpyndine-3-

carboxande

139 b 7-(3-(diftuoromethoxy)phenyh-5,5- 495 1036
@ diracthyl-N-{4-methyl-1,1-

b 0 diexidotetrahvdro-2H-thiopyran-4-

Gg{j’ ) yH-6-0x0-6, 7-dihydro-3H-

pyvrrolo|2,3-clpyvadazine-3-

carboxamide

ASSAYS
Insect cell expression and membrane preparation
S£-9 insect cells were maintained in Grace's insect cell culture medium with 10 % heated-
inactivated fetal bovine serum, 1 % Phwronic F-68 and (.14 pg/ml Kanamycine sulfate at 27 °C
in a shaker incubator. After infection with untagged baculovirus expressing human DGAT?2
(hDGAT2) at multiplicity of infection (MOI) 3 for 48 hours, cells were harvested. Cell pellets
were suspended in buffer containing 10 mM Tris-HCY pH 7.5, 1 mM EDTA, 250 mM sucrose
and Complete Protease Inhibitor Cocktail (Sigma Aldrich), and sonicated on ice. Cell debris
were removed by centrifugation at 2000 x g for 15 minutes. Membrane fractions were isolated
by ultracentrifugation (100,000 x g), resuspended in the same buffer, and frozen (- 80 °C} for
fater use. The protein concentration was determuined with the Pierce™ BCA Protein Assay Kit
{Thermo Fisher Scientific). Expression of protewn levels was analyzed by imomunoblotting with
rabbit anti-DGAT2 antibody (Abcam, ab1902831) and donkey anti-rabbit 1gG H&L Alexa Fluor®
647 (Abcam, ab150075) followed by detection using Typhoon FLAS000 (GE Healthcare).
LO/MS/MS analysis methed
LC/MS/MS analyses were performed using Thermal Fisher's LX4-TS(Q Vantage systern. This
system consists of an Agilent binary high-performance liquid chromatography (HPLC) pump
and a TSQ Vantage triple quadrupole MS/MS instrument. For each sample, 2 uL samples from
the top organic laver of in-plate hiquid-liquid exiraction were ingected onto a Thermo Betabasic
(4 colummn (2.1 mm x 20 mm, 5 um particle size). The samples were then eluted using the
following conditions; mobile phase: Isopropanol: acetonitrile/10mM ammontum formate =

SO/33/15 (vivivy, flow rate: 0.8 mL/mun, temperature: 25 “C. Data was acquired in positive mode
: B >
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using a heated electrospray ionization {HESI) interface. The operational parameters for the TSQ
Vantage MS/MS instrument were a spray voltage of 3000 V, capiliary temperature of 280°C,
vaporizer temperature 400 °C, sheath gas 45 arbitrary unit, Aux gas 10 arbitrary units, S-lens 165
and collision gas 1.0mTorr. Standard reference material (SRM) chromatograns of P(is-triolein
{1: 920.8>33:621.3) and internal standard “Coi-triolein (Q1: 923.8>(3:617.3) were collected
for 33 sec. The peak area was integrated by Xcalibwr Quan software. The ratio between the

B¢ gtriolein generated in the reaction and spiked in internal standard PCas-triolein was used to
generate percentage inhibition and ICsp values. Compound percentage inhibition was calculated
by the following fornuda: Inhibition %=1-{{compound response — low control)/(high conirol -
fow control}} x 100%. Potent compounds were titrated and ICso were caleolated by 4 parameter
sigmoidal curve fitting formula.

DGATZ enzymatic activity assay

DGAT?Z activity was determined by measuring the amount of enzymatic product PCa-triolein
(BC-1,2.3-Trifcis-9-octadecenovhglycerol) using the roembrane prep mentioned above. The
assay was carried out in ABgene 384-well assay plates in a final volume of 25 pL at rt. The
assay mixture confained the following: assay buffer (100 mM TriseClL pH 7.0, 20 mM MgCl,,

3% ethanol), 25 uM of diolein, 5 uM of PC oleoyil-CoA and 8 ng/ul. of DGAT2 membrane.
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WHAT IS CLAIMED IS:

i A compound of Formula T

I
LNy
Re \T{)\z

é) Ria R

By

I , or a pharmaceutically acceptable salt thereof wherein:

X, Y, and Z are independently selected from N or C(R™);
Rlis

(1) pheny] unsubstituted or substituted with 1, 2, or 3R®,

{2} S- or 6-membered heteroary] containing 1, 2, 3 or 4 heteroatorns independently
selected from N, O, and 8, wherein the heteroary! is unsubstituted or substituted
with 1,2, 0r 3R® or

(3} 8- 10 10~ membered fused heteroarvl containing 1, 2, 3 beteroatoms independertly
selected from N, O, and 5, wherein the heteroaryl is unsubstituted or substituted
with 1,2, or 3R%

R and R are independently selected from

(1 hyvdrogen,

(2} halogen,

(3)  bhydroxy,

@ (Coalkyl

5 {Ci¢rhaloalkyl,

(6)  R* and R™ join to form spiro{Css)cvcloatkyl unsubstituted or optionally mono-
substituted, disubstituled with Ciaalkyl halogen, OH, or

(7} R™ and R™ join to form spiro 4- to 8- membered heterocycly!l containing 1 or 2
heteroatoms independently selected from N, O, and § wherein the heterocyclyl 1s

unsubstituted or substituted by 1,2, or 3R,

(1)  4-1to 7-membered heterocyclyl containing 1, 2 or 3 heteroatoms independently
selected from N, G and S,
(2}  5- or 6-roernbered heteroaryl contairung 1, 2 or 3 heteroatoms independently

selecied from N, O, and 8,
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(3) -{Crs)alkyl-hetercaryl, wherein the hetercaryl is a 5- or 6~-membered heteroaryi
containing 1, 2, or 3 heteroatoms independently selected from N, 0 and §,
(4) {Crsalkyl-arvi,
{5} ~{Crepalkyi-heterocyclvl, wherein the heterocvelyl is a 3- to 6-membered ring
containing 1 or 2 hetercatoms independently selected from N, O and §,
{6} -(Cisaikyi,
{7} «{Casyeveloalkyl,
(8)  ~{Ciglhydroxvalkyl,
(9)  -{Cro)aikyl-S{0)-NR¥R™ or
(10} ~{Crealkvl-8{0)<Cia)alkyl,
wherein each cycloalkyl, or heterocyclyl is unsubstituted or substituted with 1, 2, or 3R, and
wherein each alkyl, aryl, or heteroarvl is unsubstituted or substituted with 1, 2. or 3 R'%;
Rtig
(1} hydrogen,
{2y (Cisalkyl
or R* and R combine along with the nitrogen atom to which they are attached to form a mono-
or bicychic heterocyelyl ring containing 1 or 2 hetercatoms independently selected from N, O and
S. wherein the heterocyclyl ring is unsubstituted or substituted by 1, 2, or 3 RY,
when present, each R is selected from
(1) hydrogen,
{23 {Crsyalkyl,
{3) {Cis)haloalkyl,
(4) cvano, or
(%) halogen,
when present, each R® is independently selected from
{1} £y ano,
{3 halogen,
(3) -OC 1satkyl
(4) {Cs.sycycloalkyl, optionally substituted with halogen, or GH,
(5)  ~H{C=0O)NH,,
{6) {Cs.6) cycloalkyloxy wherein the cveloalkyl is optionally substituted with halogen
or OH,
{7 hyvdroxy,
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8y  -NRMRY,
(9) -NH(C=0} (Crs)alkyl,
(10)
(i1y  {Cigihaloalkyl-
{12y  {Cre)haloalkyl- optionally substituted with OH,
(13
14y -SO:{Crgialkyl,
(15} -SONH{Cig)alkvi,
{16y -SCisalkyl,
{17y -SCichaloalkyl, or
(i8)  (Croalkyl
when present, each R is independently selected from
{1}y (Cisyalkyl,
{2} halogen,
(3)  {Cisalkoxy-,
{4} {Ciadhaloalkyl-, or
(%) hydroxy,
when present, R® and R® are independently selected from
{1y hvdrogen,
{2} {Cisyalkyl, or
{3} {Cameveloalkvl;

PCT/US2021/053681

{Casieyelic amine, optionally substituted with one or two halogen substituents,

O{Cos}alkyl-(Casdevcloalkyvl optionally substituted with one or two halogen,

when present, each R’ is independently selected from

(M)
(2)
3)
4
()
©)
)
(®)
)
(10)
(n

{Cia)alkyl,
{C1aphaloalkyl-,
0X0,
{Cagicycloalkyl,
NR M,
hydroxy,
{Cis)alkoxyl-,
cyano,

halogen,
-SOACisyalkyl,
{Crsjatkyl SOACig)atkvl,
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-C(0) (Craalkyl, or
O(C13)atkyl,

when present, R'° is independently selected from

(1
(2}
(3}
)
(5}
(6)
(7
(8)

hvdrogen,
{Crajalkyl,
{Ciajalkoxy-,

hydroxy,

halogen,
{Cisyalkyl-8-,
{Ciadhaloalkyl-, or
NER "y,

R when present, is independently

(1)
(2}

hydrogen, or

{(Cisyalkyl

The cormpound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

Rlis

a.

phenvl optionally substituted with one to three substituents independently
Cishaloatkyl, Cs.
scycloalkyl optiovally substituted with halogen or OH, -OCsalkyl, ~0OC;.

selected from halogen, hydroxy, €N, Cisalkyl,
shaloalkyl optionally substituted with OH, ~OCsscveloalkyl, ~-SCisalkyl, -
SCishaloalkyl, S{ORCraalkyl, NH{(C=0)Caalkvl, C{O)NH;,
S{O)NHC 1satkyl, N(RM ), or azetidiny] optionally substituted with one or
two halogen substituents;

a 6 membered heteroary] containing one or two nitrogen atoms substituted
with one or two substituents independently selected from halogen,
hydroxy, Crsalkyl, Ciushaloalkyl, Cascveloalkyl, -OC aalkyl, ~0QC;.
shaloalkyl, OCusalkyl-Cascveloalkyl optionally substituted with 1-2
halogens, azetidinyl optionally substituted with 1-2 halogens, CN, 5.
salkyl, or -8Cshaloalkyl;

a 5 membered heteroaryl containing one to four nitrogen atoros or
heteroatoms independently selected from N, O, and S optionally

substituted with one to two substituents independently selected from
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halogen, (Cisjalkyvl, (Cisyevcloalkyl, (Cizdhaloalkyl-, -OH, OCsalkyl,
OCesalkyl-Crscveloalkyl optionally substituted with 1-2 halogens, O(Cy-
sthaloalkyl-, O(Crsthaloalkyl-OH, azetidinyt optionally substituted with
1-2 halogens; or

d. &- to 10- membered fused heteroary! containing 1, 2, 3 heteroatoms
mdependenily selected from N, ©, and 8, wherein the hetercasyl is
unsubstituted or substituted with halogen, (Cisjalkyl, (Css)evcloalkyl,

{Ciathaloalkyl-, OH or OCisalkyvl

The compound of any one of claims §-2, or a pharmaceutically acceptable salt

thereof, wherein R'is

a.  phenyl substituted with a substituent selected from: halogen, hydroxy, Cysalkyl,
Cishaloalkyl,  -0OCisalkyl,  -0OCishaloalkyl, -O-cyclopropyl  optionally
substituted  with  halogen or hyvdroxy, -SCisalkyl, -SCishaloalkyl,
S{OPpNHCH;, S(OnCisalkyl, -NH{C=0)Cizalkyl, CN, azetidinyl optionally
substituted with one or two fluoro substituents, C{(OINH,;, N{CH;):, and
wherein the pheoyl is optionally further substituted with 1 or 2 fluorine atoms;

b. a6 membered heteroaryl containing one or two nitrogen atoms substituted with
one or two substituents selected from: Cysalkyl, Cishaloalkyl, -OCzalkyl, -
OCishaloalkyl optionally substituted with hydroxy, -O-cyclopropyl optionally
substituted with hatogen or hvdroxy, -0-Ciaalkyi-Ciseycloalkyl, -8Cizalkyl, -
SCishaloalkyvl, aretidinyl optionally substituted with one or two fluoro
substituents, halogen, ~OCisalkyl-OH, -OC shaloalkyl-OH, and wherein the 6-
raembered heteroaryl is optionally further substituted with 1 or 2 fluonine atoms
or CHs;

¢. 5 membered hetercaryl containing one to four nitrogen atoms or heteroatoms
independently selected from N, O, and S optionally substituted with one o two
substituents independently selected from with halogen, (Cislalkyl, (Ca.
sieveloalkyvl, (Cigihaloalkyl-, -OH, OCiealkyl, OCozalkyl-Csscycloalkyl
optionally substituted with 1-2 halogens, O(Cisthaloalkyl-, O(Cysihaloalkyl-
OH, azetidiny] optionally substituted with 1-2 fluore substituents | or

d. 9 or 10- membered fused heteroarvl containing one or two heteroatoms

independently selected from nitrogen or oxygen, optionally substituted with
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W

methyl.

The compound of any one of claims §-3, or a pharmaceutically acceptable salt
thereof, wherein R! is a phenyl substituted with substituent selected from -OH, -
CHs, -CFCHs, ~OCHF,, ~-OCH:CH;, -OCH{CHs ), ~OCF:CH;, -OCF,CHF,, -
OCHLCHF», ~OCF;, O-cvelopropyl, cvelopropyl, ~SCHF,, CN, F, S(ORNHCH;,
C{OWH;, S{ORCHs, N(CHs ), -NH(C=0)CH;, azetidinyl or 3,3~
diffuorcazetidiny! wherein the phenyl is optionally further substituted with 1 or 2

fluorine atoms.

The compound of any one of claims 1-3, or a pharmaceutically acceptable salt
thereof, whersin R’ is a pyridinyl, substituted with one or two substituents
mdependently selected from F, OH, -CHs, ~CF.CHs, -CCH{CH:),, OCHF,, -
OCH,CHG, ~OCF2CHa, -OCFCHEF:, ~-OCHCH(CH:z ), -OCHCHF,, ~OCHCF;, -
OCF;, cyclopropyi, O-cyclopropyl, O-CHo-cyclopropyl optionally substituted with
1 or 2 F, G-CHscvelobutyl optionally substituted with 2 F, OCH.CFCH;,
OCHCF,CHF,, OCFCHOHR, aretidinyl, 3,3-difluorcazendinyl, or -SCHF,.

The compound of any one of claims -5, or a pharmaceutically acceptable salt

thereof, wherein R and R? are selected from one of the following;

a. B and R? are hydrogen,

b. R% is hvdrogen and R is {(Ciealkyl, or R™is (Cre)alkyl and R? is hydrogen,

¢. R%is halogen and R% is (Cyr.e)alkyl, or R¥ is (Chroyalkyl and R is halogen,

d. R¥is hydroxy and R® and (Crslalkyl, or R% is (Credalkyl and R is hydroxy,

e. R¥is hydroxy and R™ and (Cis)haloalkyl, or R is {C1ethaloalkyl and R™ is
hydroxy,

£ R¥™and R? are each independently selected from (Cie)alkyl,

¢ R* and R™ join to form spiro 4- to 8- membered heterocvelyl containing 1 or
2 heteroatoms independently selected from N, O and S wherein the heterocyclyl
is unsubstituted or substituted by 1, 2, ar 3R, or

h. R™and R* join to form spiro(Casdeycloalkyl unsubstituted or optionally monoe-

substituted, or disubstituted with Crsalkyvl, halogen, or OH.
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7. The compound of any one of claims 1-6, or a pharmaceutically acceptable salt
thereof, wherein R™ and R™ are independently selected from H, and Cysalkyl, or

together form a spiro Creeycloalkyl

8. The compound of any one of claims 1-7, or a pharmaceutically acceptable salt
thereof, wherein R is selected from
{1} 4- to 7-membered heterocyclvl containing 1, 2 or 3 heteroatoms
independently selected from N, O, and §,
{2} 5~ or 6~membered heteroaryl containing 1, 2 or 3 heteroatoms independently
selected from N, , and §,
(3} «(Cisgialkyi-heteroarvl, wherein the hetercaryl is a 5- or 6-membered
heteroaryl containing 1, 2 or 3 heteroatoms independently selected from N, O
and S,
{4} «(Cisyalkyi-aryl,
{5} -(Cis) -heterocyclyl, wherein the heterocyclyl is a 3- to 6-membered ring
containing 1 or 2 heferoatoms independently selecied from N, O and 8,
{6) ~(Crepalkyl,
{7y (Csepovcloalkyl,
(8) {Cighydroxyalkyl,
B «Cis)alkyl-S(Op-NR*¥R® or
{10} {Cis3alkyl-S{On~-(Cis)alkyl,
{11}  ~(Cigalkyl-heterocyclyl, wherein the heterocyelyl is a 5- membered
heterocyclyl containing 1, 2 or 3 heteroatoms independently selected from N,
O, and 8,
wherein each arvi, heteroaryl, cycloalkyl, or heterocyelyl is unsubstituted or substituted with
1, 2, or 3 R, and wherein each alkyl, arvl, or heteroarvl is unsubstituted or substituted with 1,

2, or 3 RY

9. The compound of any one of claims -8, or a pharmaceutically acceptable salt
ihereof, wherein R is
{1) 4- 1o G~-membered heterocyclyl containing 1, 2 or 3 heteroatoms
mdependently selected from N, O and §,
2y -{Cigeycloalkyl,
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{3} ~{(Cisthydroxyalkyl,
{4) {Cro3alkyl-S(0)-NR¥R®,
{5) “{Cre3alky-S(G)~{Crs)alkyl,

{6} {Cs)alkyl-heterocyclyl, wherein the heterocyelyvl is a 5-membered

heterocyelyl containing 1 O heteroatom,

(N 3~ to 6-membered heteroaryl containing 1, 2, or 3 heteroatoms

imdependently selected from N, O and 8, or

{8) {Crejalkyl-heteroaryi, wherein the heteroarvl is a S-membered hetercarvl

containing 2 N heteroatorns,

whergin each cycloalkyl, or heterocyelyl is unsubstituted or substituted with 1, 2, or 3 R?, and

wherein each alkyl is unsubstituted or substituted with 1, 2, or 3 R

10,

1L

i4.

The compound of any one of claims 1-9, or a pharmaceutically acceptable salt
Ma

L. R
thereof, wherein R is  ©

The compound of any one of claims 1-9, or a pharmaceutically acceptable salt

Mea

o7

O

thereof, wherein R’ is

The compound of any one of claims 1-9, or a pharmaceutically acceptable salt

M?)\
%,
A

- . L. O°h
thereof, wherein R*is ©

The compound of any one of claims 1-9, or a pharmaceutically acceptable salt

[o}

I;s\\

ihereof, wherain R¥is 90 |

The compound of any one of claims 1-13, or a pharmaceutically acceptable salt

thereof, wherein R* is H.
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16.

17.

18

19

20.

The compound of any one of claims 1-14, or a pharmacewtically acceptable salt

thereof, wherein R7is H, F, CI, or CN.

The compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, wherein R® is halogen, hydroxy, ON, -Crealkyl, -Cishaloatkyl, -Cs.
scvcloalkyl optionally substituted with halogen or OH, -OCsalkyl, ~OCs
shaloalkyl optionally substituted with OH, -O{Cis)alkyl-(Cssicycloalkyl
optionally substituted with one or two halogen substituents, ~OCiscycloalkyl, -
SONH{Crealkyl, -S(OnCsalkyl, -8-Crealkyl, -8Cyshaloalkyvl, or NH{C=0)C\.
satkyl, (Caedovehic amine optionally substituted with one or two halogen

substituents, N(Ciajalkyl, -O{(Casicvcloalkyvl.

The compound of any one of claims 1-16, or a pharmaceutically acceptable galt
thereof. wherein R®is F, N, OH, -CH;. -CFCH:, -OCFCH:, -OCHEF,, -OCF;,
OCHLCF:, -OCH:CH;, OCH(CHs), -OCFCHF,, -OCHCHF,, -OCHFCH;,
OCHCFCHs, OCHCH(CHz ), OCHCE2CHF,, ~evclopropyl, -O-cyvclopropyl,
OCH-cvclopropyl optionally  substitited with 1 or 2 F OCHz-cyclobutyl
optionally substituted with 1 or 2 F, azetidine optionally substituted with 1 or 2 F, -
SCHF., S(O)RCHs, S{ORNHCH;, COINH. N(CH3), OCF.CH.OH, or -
NH{C=0)Czalkyl

The compound of any one of claims 1-17, or a pharmacewtically acceptable salt
thereof, wherein R® and R® are independently selected from hvdrogen and

cyclohexyl.

The compound of any one of claims 1-18, or a pharmaceutically acceptable salt
thereof, wherein R’ is =0, -OH. halogen, OCalkyl, Cialkyl, Cishaloatky, Cie
satkyiOH, -8Ox(Cradalkyl, or -CGa)alkylSC{Ciaalkyl, CIOYC 1salkyl

The compound of any one of claims 1-19, or a pharmaceutically acceptable salt
thereof, wherein R is hydrogen, OH, CHs, CHCHs, F, CFs, CHhOH or
CH:SOCH.
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21

23.

The compound of any one of claims 1-20, or a pharmacewtically acceptable salt

thereof, wherein X is N, Yis C(R®), and Z is C{R).

The compound of anv one of claims 1-20, or a pharmaceutically acceptable salt
thereof, wharein X is C(R™), Yis N, and 7 is C(RY).

The compound of any one of claims 1-20, or a pharmaceutically acceptable salt

thereof, wherein X, Y, and Z are each C(RY),

The compound of any one of claims 1-20, or a pharmaceutically acceptable salt

thereof, wherein X is N, Y is Nand Z is C{R°).

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

26.  The compound of claim 1, or a pharmaceutically acceptable salt thereof, which is:
1-{3-{difluoromethoxy jphenyl}-3,3-dimethyl-N-(3-methyl-1, 1 -dioxidothietan-3-yi)-2-
oxoindoline-5-carboxamide,
1-{3-{diftuoromethoxyphenyi}-3-isopropyl-N-(3-methyl-1,1-dioxidothietan-3-y }-2-oxoindoline-
5-carboxamide,
1'-(3-(difluoromethoxy yphenvi}-N-(3-methvi-1, 1 -dioxidothietan-3-y1}-2'-oxospiro{cyclobutane-
1.3"-indoline]-5'-carboxamide,

{(R)-1-(3-(difluoromethoxy yphenyi}-3-ethy - 3-methyl-N-(G-methyl- 1, 1 -dioxidothietan-3-y -2~
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oxoindoline-3-carboxamide,
(8- 1-(3-(difluoromethoxy ypheny1}-3-ethy I-3-methy -N-(3-methyl-1, 1 -dioxidothietan-3-v{}-2-
oxoindoline-S-carboxamide,
{(1-1-(3-(difluoromethoxy yphenyi)-3-ethyl-3-methy I-V-((5)-3-methyi-1, 1~
dioxidotetrahy drothiophen-3-yi)-2-oxoindoline-5-carboxanude,
{(5)-1-3-{difluoromethoxy ypheny )-3-ethyl-3-methy1-N-((S)-3-methyl-1, 1~
dioxidotetrahy drothiophen-3-yi)-2-oxoindoline-5-carboxamide,
1= 3-(difluoromethoxyphenvi]-3.3-dimethyl-N-{4-methyi-1 1-dioxo-thian-4-v1}-2-oxo-indoline-
S-carboxamide,
t-[3-(difluoromethoxyiphenyii-3, 3-dimethvi-N-[(3R}-(3~-methyl-1, I -dioxo-thiolan-3-y1}]-2-0x0-
indoline-5-carboxamide,
1-{3-{diftuoromethoxyphenyl}-N-{{18,28)-2-hydroxyey clopentyl}-3,3-dimethyl-2-oxo-indoline-
S-carboxamide,
3.3-dimethyl-N-[(38)-3-methyi-1, I -dioxo-thiolan-3-y1}-2-ox0~1~[3-
(wrifluoromethoxy yphenyl jindoline-5-carboxanude,
3,3~-dimethy-N-{(3R)-3-methyl-1, I -dioxo-thiolan-3~-y1}-2-0x0-1-{3~
(riflucromethoxy yphenyljindoline-3-carboxamide,

3~dimethy-N-{3~-methyl-1, I-dioxo-thietan-3-vi}-2-ox0-1-§ 3-
{trifluoromethoxy yphenyjindoline-5-carboxamide,
1-[3~(difluoromethoxyiphenyl]-N-{4-thydroxymethy Dietraby dropyran-4-y1}-3, 3-dimethyvi-2-ox0-
indoline-3-carboxanude,
1-[5-(difluoromethoxy)-2-flucro-phenvi]-3,3~-dimethy I-N-{(3R}-3~-methyi- 1 1 -dioxo-thiclan-3-
vij-2-oxo-indoline-5-carboxamide,
-{S-(difluoromethoxy}-2-fluoro-phenyi]-3, 3-dumethy I-N-[(35)-3-muethyl-1, 1-dioxo-thiolan-3-
vij-2-oxo-indoline-S-carboxamide,
1-{5-{difluoromethoxy}-2-flucro-phenyl}-3,3-dimethyl-N-(d-methyl-1, 1-dioxo-thian-4-v1}-2-0x0-
indoline-5-carboxamude,
1-{3~(2,2-diflucroethoxy yphenyl}-3, 3-dimethyl-N-{{3R}-3-methyl-1, 1-dioxo-thiolan-3-v1}-2-0x0-
ndoline-5-carboxamide,
1-{3-(2,2-diflaoroethoxy iphenyl}-3,3-dimethyl-N-{(3S)-3-methyl- 1, 1-dioxo-thiolan-3-y1}-2-ox0-
indoline-S-carboxamide,
1-13-(2,2-difluoroethoxy)phenyi]-3, 3-dimethy -N-{4-methyl-1, i -dioxo-thian-d-vi}-2-ox0-

indoline-5-carboxamide,
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3.3-dimethyl-N-(3-methyi-1, I-dioxo-thietan-3-y1}-2-ox0-1-[5-(1,1,2, 2-tetrafluoroethoxy }-3~
pyridyllindoline-5-carboxamide,

3,3-dimethy N[ (BR)-3~-methyi- 1, I-dioxo-thiolan-3~y}}-2-ox0~1-{5~(1,1,2, 2~tetrafluoroethoxy}-3-
pyridvijindoline-5-carboxamide,

3, 3-dimethyl-N-{(38)-3-methyi-1, I-dioxo-thiolan-3-y1}-2-ox0-1-[ 5-{1, 1,2, 2-tetrafluoroethoxy }-3-
pyridyilindoline-S-carboxamde,
3.3-dimethyl-N-(d~-methvl-1,1-dioxo~thian-4-y1)}-2-ox0-1-{5-(1,1,2, 2-tetrafluoroethoxy)-3-
pyridylfindoline-5-carboxamide,

{R3-1-(3-(difluoromethoxy ypheny J-N-{4-hv droxy-2-methyipentan-2-y13-3,3-dimethyl-2-
oxondoline-S-carboxamids,
{8)-1-(3-{difluoromethoxy ypheny }-N-{4-hy droxy-2-methyipentan-2-y1)-3,3-dimethv]-2-
oxoindoline-3-carboxamide,

1-(2-gthoxy-5-flaoro-4-pyvridyl -3, 3-dimethyl-N-G-methyl- 1, 1 -dioxo-thigtan-3-v1}-2-0x 0~
indoline-3-carboxanude,

1~{2~ethoxy-5-fluoro-4-pyridvl}-3, 3-dimethyl-N-{(3R)-3-methvi-1, 1-dioxo-thiolan-3-vi}-2-oxo-
indoline-5S-carboxaride,

1-(2-ethoxy-S-fluoro-4-pyridy -3, 3-dimethy-N-[(38)-3-methy -1, 1 -dioxo-thiolan-3-v1}-2-ox0-
indoline-5-carboxamide,

1-12-(2, 2-diflucroethoxy)pyrimidin-4-v1]-3,3-dimethyl-N-(3-methyl-1, 1-dioxo-thietan-3-y[}-2-
oxo-~indoline-5-carboxamide,
3.3-dimethyl-N-(3~-methvl-1,1-dioxo~thietan-3-v1)-2~-oxo-1-(3-quinolyhindoline-S-carboxamide,
N-[2-(cyclohexylsulfamoyiethyl]-1-[3-{diftuoromethoxy )phenvi}-3.3-dimethyl-2-oxo-indoline-
S-carboxamide,

1-{3-(difluoromethoxy)phenyl]-3,3-dimsethyl-V-[ 1 -(oethy IsulfonyimethyDeyelohexy 1}-2-oxo-
indoline-5-carboxamide,

1-{3-{difluoromethoxy)phenyl]-N-(3-ethyl- 1, 1-dioxo-thietan-3-v1}-3 3-dimethyvi-2-oxo-indoline-
S-carboxamide,

1-[3~(cyclopropoxyyphenyii-3.3-dimethyl-N-(3-methyi-1, 1 -dioxo-thietan-3-vi}-2-oxo-indoline-5-
carboxamide,

t-{3-(cyclopropoxyphenyl]-3,3-dimethy -N-[(3R)-3-methyi-1, I -dioxo-thiolan-3-y1}-2-ox o~
indoline-S-carboxamide,

1-{3-{cyclopropoxy jphenyi}-3,3~dimethy -N-{{38)-3-meathvi-1,1-dioxo-thiolan-3-y1}-2~oxo-

indoline-5-carboxamide,

144



10

30

WO 2022/076496 PCT/US2021/053681

1-{3~{cyclopropoxy yphenyl}-3,3-dimethyl-N-(4-methyi- 1. 1 -dioxo-thian-4-y1}-2-oxo-indoline-5-
carboxamids,

3,3-dimethy-N-{4~-methyl-1, 1-dioxo-thian-d-y1}-2-ox 0~ 1~ 3-(trifluoromethoxy)phenvifindoline-
S-~carboxamide,

1-{3-{difluoromethoxy)phenyl]-3,3-dimethyl-N-{(38)-{ 3-methyi-1, I -dioxo-thiolan-3-v1}}-2-ox 0~
indoline-3-carboxamude,
1-[3~{difluoromethoxypheny!]-N-(3,3-difluoro-1-methyl-cvclobutyl)-3.3-dimethy -2 -ox 0~
indoline-5-carboxanude,

3,3~dimethy-N-Z~methyi-1, 1-dioxo-thietan-3-v1}-2-ox0- I -| S-(frifluoromethoxy -3~
pyridyilindoline-5-carboxamide,
1-{5-{difluoromethoxy}-3-pyridyl}-3,3-dimethyl-N-(3-methyl-1, I -dioxo-thietan-3-y 1 }-2-ox0-
indoline-5-carboxamide,

1-{5~ethoxy-3-pyridy1}-3,3~dimethy bAN-(3~methyi-1, 1 ~-dioxo-thietan-3-vD-2~0oxo-indoline-5-
carboxammde,

1-{5-(2,2-difluoroethoxy}-3-pyridyl]}-3, 3-dimethyl-N-(3-methyl- 1, 1 -dioxo-thietan-3-y1}-2-oxo-
indoline-5S-carboxaride,

-{S-(difluoromethylsulfany)-3-pyridvl]-3,3-dimethy]-N-(3-methvl- 1, 1-dioxo-thietan-3-v1)-2-
oxo-indoline-5-carboxamide,

1-{2-2, 2-difluoroethoxy }-5-fluoro-d-pyridy}-3,3-dimethy l-N-(3-methyl-1, I-dioxo-thietan-3-y 1}~
2~oxo-indoling-3~carboxamide,
1-[5-(2,2~difluoroethoxy)-2,3-difluoro-pheny]-3,3-dimethyl-N-(3-methyl- 1,1 ~dioxo-thietan-3-
vi}-2-oxo-indoline-S-carboxamide,

1-{5-(2.2-difluoroethoxy 3-2-fluoro-phenyli-3,3-dimethyl-N-(3-methyvi-1, I-dioxo-thietan-3-v1)-2-
oxo-indohine-S-carboxamide,

1-{6-(2.2~difluoroethoxy ypyrazin-2-v1j-3,3-dimethy -N-(3-methyl-1, I-dioxo-thietan-3-y1}-2~ox0-
indoline-5-carboxamide,

1-13~(2, 2-diflucroethoxy)phenvi]-3, 3-dimethy -N-(3~-methyl-1, t-dioxo-thietan-3-y1)-2-oxo-
indoline-3-carboxamude,
1-iS-(difluoromethylsulfanyly-2-fluoro-phenyl|-3,3-dimethyi-N-(3-methy!- 1, I-dioxo-thietan-3-
vi}-2-oxo-indoling-3-carboxamide,

F-{S-{(difluoromethoxy)-2-fluoro-phenyi]-3, 3-dimethy -N-(3-methy -1, 1 -dioxo-thaetan-3-y 1)- 2~
oxo-indoline-5-carboxamide,

1-{5-(1, I -difluoroethy }-3-pyridyl}-3,3-dimethy - N-(3-methvi- 1, 1 -dioxo-thietan-3-vi}-2-0x0-
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indoline-3-carboxanmude,

1-15-(1,1-difluoroethoxy }-3-pvridyl}-3,3-dimethyl-N-(3-methyl-1, 1 -dioxo-thietan-3-vi}-2-0x0-
indoline~5-carboxamide,

1-13-(2 2-difluoroethoxy)-2-methyl-3-pyridvii-3,3-dimethyl-N-(3-methyl-1, I -dioxo-thietan-3-
vi}-2-oxo-indoline-S-carboxamide,

{(F3-1-(3-(difluoromethoxy jpheny -V-(3-methyl-1, I -dioxidotetrahy drothiophen-3-y1)-2'-
oxospiro{cyclopropane-1.3'-indoline}-3'~-carboxamide,

1= 3-(difluoromethoxy)phenvi]-7-fluoro-3, 3-dimethy l-N-{(3R}-3-methyl-1, 1 -dioxo-thiclan-3-yii-
2-oxo-indoline-S-carboxamide,

t-{3-(difluoromethoxyphenyl]-7-fluoro-3, 3-dimethy -N-(4-methy -1, T -dioxo-thian-4-v1}-2-0x0-
indoline-5-carboxamide,

1-{3-{difluoromethoxy)phenyl]-7-flucro-3,3-dimethy1-N-(3-methyl-1, I -dioxo-thietan-3-y1}-2-
oxo-indoline-5-carboxamide,

1-13-(difluoromethosyipheny H-N-{(3R)-3-methyl-1, [ -dioxo-thiolan-3-y1}-2"-oxo0-
spirofcyclopentane-1,3'-indoline}-5'-carboxamide,
V-3-(dffuoromethoxy)phenyl]-N-(4-methyvi-1, I -dioxo-thian-4-v1}-2'-oxo-spiro{cy clopentane-
1,3-indoling]-3"-carboxamude,

1'-{3-{difluoromethoxy yphenyl}-N-(3-methyl-1, I -dioxo-thietan-3-y1)-2'-oxo-spirof cyclopentane-
1,3"indoline}-5'-carboxamide,

1-13-(difluoromethoxyipheny H-N-(3-methvl-1, 1 -dioxo~thigtan-~3-yD-2'-oxo-spirofevclopropane-
1,3 indoline]-5'~carboxamide,
1-13-(difluoromethoxyphenyi|-N-{(4-methyl-1,1~dioxo~thian-4-y1}-2'-oxo-spiro{cyclopropane-
1.3"-indoline]-5'~carboxamide,
1-(3~(difluoromethoxyyphenyl}-3,3-dimethyl-N-({35,4R)-4-methyl-1, -

dioxidotetrahy drothiophen-3-y1}-2-oxoindohine-5-carboxanude,
1-{3-{difluoromethoxy)phenyl}-3,3-dimethyl-N-((3R 4K}-4-methy]-1, 1~

dioxidotetrahy drothiophen-3-y1)-2-oxoimdoline-3-carboxamide,
1-(3-(difluoromethoxy)phenyi)-3,3-dimethyl-N-({35.45)-4-methyi-1,1-
dioxidotetrahydrothiophen-3-yi}-2-oxoindoline-S-carboxamide,
-(3-(difluoromethoxyphenyl}-3,3-dimethvi-N-{((3R 45})-4-methyl-1,1-
dioxidotetrahvdrothiophen-3-v1}-2-oxoindoline-S-carboxamide,
1-(3-{diftuoromethoxyjphenyl}-3,3-dimethyvl-N-({35 3R)-5-methyi-1,1-

dioxidotetrahvdrothiophen-3-yi)-2-oxoindoline-5-carboxanude,
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1-(3~(difluoromethoxyphenyi}-3.3-dimethyl-N-((3R SK}-S-methyl-1. 1~
digxidotetrahy drothiophen-3-y1}-2-oxoindoline-S-carboxamide,
-(3-(difluoromethoxyiphenyi}-3, 3-dimethyE-N-((35,55)-5-methy}-1,1-
dioxidotetrahy drothiophen-3-y1)-2-oxoindohine-5-carboxanude,
53 1-(3-{difluoromethoxy)phenyl}-3,3-dimethyl-N-((3R,58)-5-methyl-1,1-
dioxidotetraby drothiophen-3-y1)-2-oxoindoline-3-carboxamide,
1-(3~{difluoromethoxypheny!)-3.3-dimethyl-N-((1 5 28)-2-(methylsutfonyhevclopentvl}-2-
oxoindoline-S-carboxamids,
-3-(difluoromethoxyiphenyl}-3, 3-dimethy-N-((1 R, 2R)}-2-«(methylsulfonvl}cy elopentyi)-2-
10 oxemdohne-S-carboxamids,
1-{3-{difluoromethoxy jphenyl}-3,3-dimethyl-N-({18,25})-2-(methylsulfonvi}cv clopentyl)-2-
oxoindoline-3-carboxamide,
1-¢3~{diftuoromethoxyipheny!}-3,3-dimethyl-N-((1 R 28} 2-{methyisulfonycyclopentyl}-2-
oxoindoline-5~-carboxamde,
15 1-[3-(difluoromethoxyphenyl]-N-(1, 1-dimethy]-2-methyisulfonyl-ethy}-3,3-dimethyi-2-ox0-
indoline-5S-carboxaride,
1-{2-fluore-S-(trifluoromethoxy)phenyli-3,3-dimethy-N-(3-methyl-1, I-dioxo-thietan-3-y1)-2-
oxo-indoline-5-carboxamide,
1-{2-fluorg-5-(irifluoromethoxyyphenyii-3, 3-dimethy -N-[(3R}-3~methyl-1, 1 -dioxo-thiolan-3-
26 yli-2-oxo-indoline-S-carboxanude,
1-12-fluoro-S-(trifluoromethoxyiphenyli-3,.3-dimethy -V-[(38)-3-methvi-1, | -dioxo-thiolan-3-vi}-
2-oxo-indoline-S-carboxamide,
1} 2-fluoro-S-(friflucromethoxy phenyi]-3.3-dimethvil-N-{4-methvi-1, I-dioxo-thian-4-y{}-2-0x0~
mdolive-~-5-~carboxarnide,
25 7-fluore-3,3-dimethyl-N-(4-methvl-1,1-dioxo-thian-4-yi}-2~-oxo-~1-{ 5~(triflucromethoxy }-3-
pyridyifindoline-S-carboxamide,
1-{3-{diftuoromethoxy}-2-fluoro-pheny}-7-fluore-3, 3-dimethy I-N-(3-methvi-1, I-dioxo-thietan-
3-yhy-2-oxo-indoline-5-carboxamide,
1] S-(difluoromethoxy}-2-fluoro-phenvij-7-fluoro-3, 3-dimethy -N-{ 3R)-3-methyl-1, I -dioxo-
30 thiolan-3-yl}-2-oxo-indoline-5-carboxamide,
1-{ S-{difluoromethoxy }-2~fluoro-phenvi}-7-fluoro-3, 3-dimethy -N-{(3.5)-3-methyl- 1, 1 -dioxo-
thiclan-3-vi}-2-oxo-indoline-5-carboxamide,

1-{3-{difluoromethoxy}-2-fluoro-phenyl}-7-fluoro-3, 3-dimethy-N-(4-methyi-1,1-dioxo-thian-4-
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vi)-Z-oxo-indoline-5-carboxamide,
1-(Z-ethoxy-5-fluoro-4-pyridyly-7-fluoro-3,3-dimethyl-N-(3-methvi-1, 1-dioxo-thietan-3-y{)-2-
oxo-indohine-S-carboxamids,
1-(Z-ethoxy-3-fluoro-4-pyridvl}-7-fluoro-3,3-dimethy I-N-{{(3X}-3-methyi-1. 1 -dioxo-thiolan-3-
yli-2-oxo-indoline-S-carboxamide,
1-¢2~ethoxy-5-flucro-4-pyridv}-7-fuoro-3,3-dimethy 1-V-{{38)-3-methyl-1, | -dioxo-thiolan-3-
vil-Z-oxo-indohine-S-carboxamide,
1-(Z-ethoxy-S-fluoro-4-pyridyl}-7-fluoro-3,3-dimethyl-N-{4-methvi-1, 1-dioxo-thian-4-y1}-2-0x0-
indoline-~5-carboxamide,
t-{S-(difluoromethoxy)-2-fluoro-phenvi}-3,3-dimethy I-NV-(3-methy]- 1, I-dioxo-thietan-3-y1}-2~
oxo-pyrrolol2,3-blpvridine-S-carboxamide,
1-{5-{difluoromethoxy}-2-flucro-phenyl}-3,3-dimethy1-N-{ (3R)-3-methyi-1, I -dioxo-thiolan-3-
vij-2-oxo-pyvrrolo| 2,3~-5]pyridine-3-carboxamde,
1-[5-{difluoromethoxy)-2-fluoro-phenyl]-3,3-dimethy I-N-[(38)-3-methyl- 1, 1 -dioxo~thiolan-3-
vil-Z-oxo-pyrrolo{2,3-b]pvridine-5-carboxamude,
t-{S-{difluoromethoxy}-2-flucro-phenvi}-3, 3-dimethy 1-N-(4-methy -1, I-dioxo-thtan-4-vi}-2-ox0-
pyrrotof2,3-Alpyridine-S-carboxamide,
7-fluoro-3,3-dimethyi-V-(3-methyl-1, 1 -dioxo-thietan-3-v1}-2-ox0-1-{ S-(irifluoromethoxy }-3-
pyridyifindoline-S-carboxamide,
7-fluore-3,3~-dimethyi-NV-[(3R)-3-methyl- 1, I-dioxo-thiolan-3-v1]-2-oxo- 1 -[ S-(irifluoromethoxy }-
3-pyridyllindoline-5-carboxamude,
7-fluoro-3,3~dimethy-N-[{(35)-3-methy -1, 1-dioxo-thuolan-3-y1]-2-oxo-1-| 5-(rifluoromethoxy )~
3-pyridyl}indoline-S-carboxamide,
1-{3-(difluoromethoxyphenyl]-3,3-dimethyl-N-(4-methyl- 1, I-dioxo-thian-4-v1}-2-050-
pyrrolof 2, 3-Alpyridine-5-carboxamuide,
1-{3-{diftuoromethoxyphenyl}-3,3-dimethyl-N-(3-methyl-1, 1 -dioxo-thigtan-3-¢1}-Z-ox0-
pyrolof 2,3-6]pyridine~5-carboxamide,
1-[3-(difluoromethoxylphenyi]-3.3-dimethyl-N-{(3R)-3-methyl-1, I -dioxo-thiolan-3-yi}-2-oxo-
pyrrolof2,3-5]pyridine-S-carboxamide,
t-[3-(difluoromethoxyiphenyii-3,3-dimethvi-N-[(3S})-3-methyl-1, 1 -dioxo-thiolan-3-yi}-2-ox0-
pyrrotof2,3-Alpyridine-S-carboxamide.

,3~-dimethy l-N-(3-methvi-1, 1-dioxidothietan-3-vI)-1-{2-methvibenzo{djoxazol-6-y1)-2-

oxoindoline-5-carboxamide,
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1-{6-(2.2-difluoroethoxypyvridazin-4-yli-3,3~dimethyl-N-(3-methyl-1, I-dioxo-thietan-3-v1}-2-
oxo-indoline-S-carboxamids,

1-(2-(3,3~difluoroazetidin- 1~y1}-3-fluoropy ridin-4-y1}-3 3-dimethyl-N-(3-methyl-1,1-
dioxidothietan-3-yi}-2-oxoindoline-5-carboxamide,
1-¢4-acetamido-3-hydroxyphenyl}-3,3-dimethyl-N-(3-methyi-1, I -dioxidothietan-3-y13-2-
oxoindoline-S-carboxamde,

{R)-N-(1-(2 2-diftuoroethy}-3-methvlpipendin-3-v-1 -(3-(difluoromethoxy)phenyi)-3,3-
dimethyl-2-oxoindoline-S-carboxamide,

-3-(difluoromethoxyiphenyl}-3, 3-dimethy-N-B-methyl- 1 -{methyisutfonyDpmpendin-3-v1)-2-
oxondoline-S-carboxamids,

{#)-N-(1~acetyl-3-methyipiperidin-3-y1}-1-(3-{difluoromethoxy jphenyl}-3, 3-dumethyl-2-
oxoindoline-3-carboxamide,

1-€3~{diftuoromethoxyiphenyl}-N-(4-methoxy-4-{trifluoromethy Doy clohexyi)-3, 3-dimethy -2~
oxoindoline-5~-carboxamde,

7-cyano-1-(3-(diftuoromethoxy yphenyi}-3.3-dimethyl-N-(G-methyl-1, I -dioxidothietan-3-y1}-2-
oxomndoline-S-carboxamide,

1-(3-{difluoromethoxyiphenyl}-3,3-dimethyl-V-(4-methyl-1, I -dioxidotetrahv dro-2 H-thiopyran-
4-y1y-2~0ox0-2,3~-dihvdro- 1 H-pyrrolo{ 2, 3~-clpyndine-S-carboxamide,
1-¢3-{difluoromethoxyphenyl)-6-fluoro-3,3-dimethyl-N-(4d-methyl-1, I -dioxidotetrahy dro- 2 H4-
thiopyran-4-yi)-2-oxoindoline-3-carboxarnide,

7-(3~{difluoromethoxyipheny )-8, 5-dimethvl-N-(4-methy -1, 1 -dioxidotetrahy dro-2H-thiopyran-
4-yD)-6-0x0-6, T-dithvdro-SH-pyrrolo] 2. 3-cipyridazine-3-carboxamide,

1-(2-(2.2-difluoroethoxy }-S-fluoropyridin-4-y1)-3,3-dimethy I-N-(4-methyl-1,1-

dioxidotetrahy dro-2H-thiopyran-4-y}-2-oxomndoline-5-carboxamide,
1-{4-(2.2~difluoroethoxyypyridin-2-y13-3, 3-dimethyl-N-{(4-methyl- 1, 1-dioxidoteirahydro-2H-
thiopyran-4-vi}-2-oxoindoline-3-carboxamide,

3,3-dimethyl-N-{(4-methyl-1 1-dioxidotetrahy dro-2H-thiopyran-4-y{}-2-ox0-1-(4-(1,1 2, 2~
tetrafluoroethoxy jpyridin-Z-yhindohne-5-carboxanude,

1-(2-(2.2-difluoroethoxy 3-S-fluoropy ridin-4-y1}-6-flnoro-3 3-dimethyl-N-(d-methyi-1,1-
dioxidotetrahy dro-2#-thiopy ran-4-y1}-2-oxoindoline-S-carboxamide,
1-(2-ethoxy-S-fluoropyndin-4-y)-6-fluoro-3,3-dimethyl-N-(4-methy]- 1, 1-dioxidotetrahy dro-2 H-
thiopyvran-d-yD-2Z-oxoindoline-3-carboxanude,

1-¢2-ethoxy-3-flucropyridin-4-v1)-3,3-dimethy I-N-(G-methyl-1, 1 -dioxidothietan-3-y1}-2-
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oxoindoline-3-carboxamide,

3 3-dimethyl-N-(4-methyvl-1, 1-dioxidotetrahy dro-2H -thiopyran-4-y 1}-2-oxo-1-{4-(2,2, 2~
wriffuoroethoxy ypyridin-2-y1indoline-5~-casboxamide,

1-(4-(2 2-difluoropropoxy Ypyridin-2-v1}-3,3-dimethyl-N-{4-methyl-1, I -dioxidotetrahy dro-2H-
thiopyran-4-yi)-2-oxoindoline-3-carboxanmude,

3, 3-dimethyl-N-{4-methyl- 1, 1-dioxidotetrahy dro-2H-thiopyran-4-y}-2-ox0-1-(4-(2,2

23,3~

tetrafluoropropoxy ypyridin-2-vhindoline-5-carboxaride,

1-(4-{(2.2-difluorocyclopropyimethoxy)ypyridin-2-v1}-3, 3-dimethyi-N-(4d-methyi-1,1-

dioxidotetrahy dro-2H-thiopyran-4-yl}-2-oxomndoline-S-carboxamide,

F-(4-((3,3-diflaorocyclobuty Dmethoxypyridin-2-y1)-3 3-dimethy -N-(4~methy]-1,1-

dioxidotetrahy dro-2H-thiopyran-4-y1}-2-oxoindoline-5-carboxamide,

1-{4-cyclopropoxypyridin-2-yi}-3,3-dimethvi-N-(4-methyl-1,1-dioxidotetrahy dro-2H-thiopyran-

4-v13-Z-oxoindoline-S-carboxamide,

I -{4-{diftuoromethoxyipyridio-2-vy1}-3, 3~dirocthy -NV-(4-roethyi- 1, L -dioxidotetraly dro-2H-

thiopyran-4-vi}-2-oxoindoline-S-carboxamide,

-2-(diflucromethoxy)-S-fluoropyridin-4-y13-6-fluoro-3,3-dimethyl-N-(4-methyvi-1, 1~

dioxidotetrahy dro-2H-thiopyran-4-y)-2-oxoindoline-S-carboxamide,
3~-dimethy-N-{4~-methvl-1, I-dioxidotetrabyy dro-2H-thiopvran-4-y1)-2-ox0-1-{6~(2,2.2-

trifluoroethoxy }pyrimidin-4-y hindoline-S-carboxamide,

1-(S-(diftuoromethoxyipyridiv-3-v1)-3, 3~diroethvi-N-(4-oethyi- 1, I -dioxidotetraly dro-2H-

thiopyran-4-y1)-2-oxoindoline-3-carboxarmide,

3.3-dimethyl-N-(4-methyl-1, I-dioxidotetrahy dro-2H-thiopyran-4-y1)-2-ox0-1-(5~

(rifluoromethoxy ypyridin-3-yhindoline-5-carboxamide,

1-(2-(difluoromethoxy)~5-fluoropyridin-4-y1)-3.3-dimethyl-N~{4-methyi~ 1, 1 -dioxidotetrahy dro-

ZH-thiopyran-4-yl}-2-oxoindoline-5S-carboxamide,

1-¢2-{diftuoromethoxy}-5-fluoropyridin-4-y)-6-fluore-3, 3-dimethyl-N-(G-methyl-1,1-

dioxidothietan-3~y1}-2-oxoindoline-5-carboxamide,

1-(2~(2,2-diflucroethoxy }-S-fluoropyridin-4-y1}-3,3-dimethy L-N-(1 -

{(methylsulfonyDmethylicy clobuty}-2-oxoindoline-3-carboxamide,

1-(4-(2, 2-diflaoroethoxy 3-3-fluoropyridin-2-y1}-3,3-dimethy I-N-(4-methy]-1,1-

dioxidotetrahy dro-2H-thiopyran-4-v}-2-oxoindoline-S-carboxamide,

1-(2-(2 2-difluoropropoxy }-3-fluoropyridin-4-y13-3,3~dimethy l-V-(4-methvi-1,1-

dioxidotetrahy dro-2H-thiopyran-4-y1)-2-oxomdoline-5-carboxamide,
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1-(5-(2,2-difluorosthoxy)pyridazin-3-y1}-3,3-dimethyl-N-{4-methyl-1, I -dioxidotetrabiy dro-2H-
thiopyran-4-v13-2-oxoindoline-S-carboxamide,

1-(4-(2 2~-diflaoroethoxy ipyrimidin-2-y 1}-3, 3-dimethy I-N-{ 4-methy -1 1 -dioxidotetrahyvdro-2 H-~
thiopyran-d-y-2Z-oxoindoline-3-carboxanude,

1-¢6-(2, 2-diflucroethoxy)pyrimidin-4-y1}-3,3-dimethyl-N-(4-methyl-1, I-dioxidotetrahy dro-2 -
thiopyran-4-yi)-2-oxoindoline-5-carboxamide,
1-{5~(aretidin-1-v)~-2~fluoropheny)-6-fuoro-3.3-dimethyl-N-(4-methyl- 1, 1 -dioxidotetrahy dro-
2H-thiopyran-4-vi}-2-oxoindoline-S-carboxamide,

t-{d-1sopropoxy pyridin-2-y1)-3,3-dimethyl-N-(d-methv]- 1, 1 -dioxidotetrahy dro-2 H-thiopyran-4-
vi}-2-oxcindoline-5-carboxamide,

1-{4-{{1-fluorocyclopropymethoxy ypyridin-2-y)-3,3-dirnethy -N-{4-methyl-1,1-
dioxidotetrahy dro-2H-thiopyran-4-y1}-2-oxomndoline-5-carboxamide,
1-¢4-{cyclopropyimethoxy jpyridin-2-vi}-3, 3~-dimethv-N-{(4-methyv i1, -dioxidotetrahy dro-2 8-
thiopyran-4-yi)-2-oxoindoline-3-carboxarnide,

1-(4-isobutoxy pyridin-2-vh-3,3-dimethy-N-{(4-methyi-1, I -dioxidotetrahy dro- 2 H-thiopy ran-4-
vi}-2-oxcindoline-3-carboxamide,

-{4-(1. 1 -difluoroethy Dpyridin-2-y1}-3,3-dimethy I-N-(4-methyl-1, I-dioxidotetrahy dro-2H-
thiopyran-d-y-2-oxoindoline-3-carboxanude,

1-¢3-fhuorg-4-(1,1,2, 2-tetrafluoroethoxy Jpyridin-2-y13-3, 3-dimethyl-N-(4-methyi-1,1-
dioxidotetraby dro-2H-thiopyran-4-y1)-2-oxomdoline-3-carboxarmde,

1-€5-(1, 1-difluoro-2-hvdroxyethoxy ypynidin-3-v1)-3,3-dimethy-N-(4-methyi-1 .1~
dioxidotetrahvdro-2H-thiopvran-4-y1)-2-oxoindoline-5~carboxamide,
1-(2-(3,.3-difluoroazetidin-1-yi}-S-fhuoropyridin-4-y)-6-fluoro-3,3-dimethyl-N-(4d-methyl-1,1-
dioxidotetrahy dro-2H-thiopyran-4-y}-2-oxomndoline-5-carboxamide,

1-{4-(2.2~difluoropropoxy Ypy ridin-2-v)-6-fluore-3,3~dimethy I-N-(4-methyi-1, 1-

dioxidotetrahy dro-2H-thiopyran-4-y1}-2-oxomndoline-5-carboxamide,
1-¢4-{diftuoromethoxyipyridin-2-y1}-6-fluoro-3, 3-dimethy -N-(4-methy -1, t-dioxidotetrahy dro-
2H-thiopyran-4-vi}-2-oxoindoline-5-carboxamide,

1-{4-(2 2-difluoroethoxy ypyridin-2-y-6-fluore-3, 3 -dimethy L-N-(4-methyi-1,1-

dioxidotetrahy dro-2#-thiopy ran-4-y1}-2-oxoindoline-S-carboxamide,
F-{4-{(difluoromethoxy}-3-fluoropyridin~-2-v1)-3,3~-dimethvl-N-{4-methv1- 1, I-dioxidotetraby dro-
2H-thiopyran-4-y1)-2-oxoindohine-S-carboxamide,

1-¢4-(2 2-diflucropropoxy }-S-fluoropyridin-2-y13-3,3-dimethy l-N-(4-methyl-1,1-
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dioxidotetraby dro-2H-thiopyran-4-y1}-2-oxoindoline-5~carboxamide,
1-(4-(2 2-difluoroethoxy 3-S-fluoropyridin-2-y1}-3 3-dimethy I-N-(4-methyl-1,1-
dioxidotetrahy dro-2 H-thiopy ran-4-y1}-2-oxoindoline-S-carboxamide,
N-{4-{difluoromethy1)-1,1-dioxidotetrahy dro-2H-thiopyran-4-y1}-1-(2-ethoxy-5-fluoropyridin-4-
v1}-6-fluoro-3,3-dimethyi-2-oxoindoline-5-carboxamide,
1-¢3-fhuoro-2-isopropoxy py nidin-4-vi}-3, 3-dimethyl-N-{(4-methyl-1, -dioxidotetrahy dro-24-
thiopyran-4-y1)-2-oxoindoline-3-carboxaride,
1-(3-{difluoromethoxy)phenvl}-N-((3-hydroxyietrahy drofuran-3-yhmethy 133 3-dimethyl-2-
oxomdoline-S-carboxamide,
-(3-(difluoromethoxyiphenyi}-3, 3-dimethvi-N-(S-methyl-1, 3 4-thiadiazol-2-y1}-2-oxomdoline-
S-carboxanude,
1-¢3-{diftuoromethoxy jphenyl}-N-({1-ethyl-1 H-pyrazol-4-viimethy}-3,3-dimethyl-2-
oxoindoline-5-carboxamide,
1-(3~cyclopropyipheny -3, 3-dunethy -N-(4-methyl-1, L -dioxidotetrahy dro-2H-thiopyran-4-v1)-2-
oxoindoline-3-carboxamide,
P-(3-isopropoxy phenyi)-3,3-dimethyl-N-{4-methyi-1, I -dioxidotetrahy dro-2H-thiopyran-4-y 13- 2-
oxomdoline-S-carboxamids,
1-(3-fluorophenyi}-3,3-dimethyl-N-(4-methvl-1, I -dioxidotetrahydro-2H-thiopyran-4-y1}-2-
oxoindoline-5-carboxamide,
1-{3~cyanophenvly-3,3-dimethy -V-{4-methyl- 1, L-dioxidotetrahy dro-2H-thiopy ran~-4-v1)-2-
oxoindoline-3-carboxamide,
{(R)-1-(3-(difluoromethoxy yphenyl}-3-hydroxy-N-{3-methyi-1, I-dioxidothietan-3-v1}-2-ox0-3-
(rifluoromethyliindoline-S-carboxamide,
{(S)-1-(3-(diflucromethoxy yphenyl}-3-hv droxy-N-(3-methyl- 1, L -dioxidothietan-3-y1}-2-0x0-3~
{irifluoromethvhindoline-5-carboxamide,
{10 1-(3-(difluoromethoxy yphenyi)-3-hy droxy-3-methy I-N-(3-methyl-1, 1-dioxidothietan-3-y1}-2-
oxoindoline-5-carboxamide,
(33~ 1-3-{difluoromethoxy yphenyi}-3-hv droxy-3-methyl-N-(3-methyl-1, i -dioxidothietan-3-v}-2-
oxoindoline-S-carboxamide,
-B-(difluoromethoxyiphenyl}-3-methyv -N-(3-methyi-1, 1 -dioxidothietan-3-v1}-2-oxoindoline-S-
carboxanide,

,3~-dimethyl-N-(4-methvl-1, 1-dioxidotetrahy dro-2H-thiopyran-d-v - 1-(3-(N-

methylsuifamoyphenyi)-2-oxoindoline-5-carboxamide,
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1-(3~carbamoylphenyi}-3,3

oxoindoline-S-carboxamide,
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~dimethyl-N-{4-methyl-1, 1 -dioxidotetrabydro-2H-thiopyran-4-v -2

3 3-dimethy-N-{4~-methyl-1, 1-dioxidotetrahy dro-2FH-thiopyran-4-y - 1-(3~

{methylsulfonyiphenvi}-2-oxocindoline-3-carboxamide, or

53 1-(3-{dimethylammo)phenyl}-3 3-dimethyl-N-(4-methyl-1,1-dioxidotetrahydro-2H-thicpyran-4-

yi}-2-oxoindohine-S-carboxamide.

27. The compound of claim 25, or a pharmaceutically acceptable salt thereof, which
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29, The compound of claim 25, or a pharmaceutically acceptable salt thereof, which
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34, The compound of claim 25, or a pharmaceutically acceptable salt thereof, which

35.
5
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38. The compound of claim 25, or a pharmaceutically acceptable salt thereof, which
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The compound of claim 25, or a pharmaceutically acceptable salt thereof, which
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A composition for treating a condition selected from hepatic steatosis,
nonalcoholic steatohepatitis (NASH), fibrosis, tvpe-2 diabetes mellitus, obesity,
hyperlipidemia, hypercholesterolemia, atherosclerosis, cognitive decline,

ementia, cardiorenal diseases and heart failure comprising a compound of any of
claims 1 to 40, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically carrier.
A composition comprising a pharmaceutically acceptable carrier and a compound
according to any one of claims 1 to 40, or a pharmaceutically acceptable sali

thereof.

A method for treating a condition selected from hepatic steatosis, nonalcoholic
steatohepatitis (NASH), fibrosis, type-2 diabetes mellitus, obesity,
hvperlipidemia, hy percholesterolemia, atherosclerosis, cognitive decline,
dementia, cardiorenal diseases and heart fathure comprising administering to a
patient in need thereof of a therapeutically effective amount of a compound of any

of claims 1 to 40, or a pharmaceutically acceptable salt thereof.

Use of a coropound of any of clairos 1 to 40, or a pharmaceutically
acceptable salt thereof, i the manufacture of a medicament for treating a
condition selected from hepatic steatosis, nonalcoholic steatohepatitis (NASH),

fibrosis, type-2 diabetes mellitus, obesity, hyperlipidemia, hvpercholesierolemia,
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atherosclerosis, cognitive decline, dementia, cardiorenal diseases and heart

failure.



