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AMING ACID COMPOUNDS AND METBHBODS OF USE
RELATED APPLICATIONS

{0001 This application claios the benefit of prionty to U.S. Provisional Pat. App. No.
62/742 901, filed October §, 2018, the entire contents of which are mcorporated by reference

herein.
FIELD OF THE INVENTION

[002] This disclosure relates generally to therapeutic agents that may be useful as avfi6
mtegrin inhibitors. The therapeutic agents may be used in the treatment or prophyvlactic
treatment of fibrosis such as idiopathic pulmonary fibrosis (IPF) and nonspecific interstitial

prnecumonia (NSIP).
BACKGROUND

[003] Fibrosis, a pathologic feature of many diseases, is caused by a dvsfunction in the
body s natural ability to repair damaged tissues. I left untreated, fibrosis can result in

scarring of vital organs causing irreparable damage and eventual organ failure.

{0004] Patients with nonalcoholic fatty liver disease (NAFLD) may progress from simple
steatosis to nonaleoholic steatohepatitis (NASH) and then fibrosis. While hiver fibrosis is

reversible in its initial stages, progressive liver fibrosis can lead to cirrhosis,

EEIRY Fibrosis i the kidney, characterized by glomerulosclerosis and tubulointerstitial
fibrosis, is the final common manifestation of g wide variety of chronic kidney diseases
(CKD). Irrespective of the mitial causes, progressive CKD often results in widespread tissue
scarring that leads to destruction of kidney parenchyma and end-stage renal failure, a

devastating condition that requires dialysis or kidney replacement.

{086} Scleroderma encompasses a spectrum of complex and variable conditions
primarily characterized by fibrosis, vascular alterations, and autoimmunity. The scleroderma
spectrum of disorders share the common feature of fibrosis, resulting in hardening or
thickening of the skin. For some patients, this hardening occurs only in limited arcas, but for

others, it can spread to other major organs.

{0607} Following myocardial infarction, cardiac structural remodeling is associated with

an inflammatory reaction, resulting in scar formation at the site of the wfarction. This scar
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formation is a result of fibrotic tissue deposition which may lead to reduced cardiac function

and disruption of clectrical activity within the heart.

[3008] Crohn’s Disease is a chronic disgase of unknown cticlogy tending to progress
gven in the setting of medical or surgical treatment. Intestinal fibrosis is among the most
common complications of Crohn’s disease, resulting in stricture formation in the small

intestine and colon.

[0009] Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, fibrosing discase of
unknown etiology, occwrmning in adults and himited to the fungs. In IPF, the fung tissue
becomes thickened, stiff, and scarred. As lung fibrosis progresses, it becomes more difficult
for the hungs to transfer oxygen into the bloodstream and the organs do not receive the
oxygen needed to function properly. IPF currently affects approximately 200,000 people 1
the U.S,, resulting 10 40,000 deaths per vear. Patients diagnosed with IPF expenience

progressive breathlessness and eventoally, complete respiratory failure.

3319} Primary biliary cholangitis (PBC), also known as primary biliary cirrhosis, 1s a
chronic disease of the liver that causes damage and fibrosis in the hiver. It results from a slow,
progressive destruction of the small bile ducts of the liver, causing bile and other toxins to
build up in the liver, a condition called cholestasis. Over time, this leads to scarring and

fibrosis m both the liver and biliary tract.

{6011} Nonspecific interstitial pneumonia (NSIP) is a rare disorder that affects the tissue
that surrounds and separates the tiny air sacs of the lungs. These air sacs, called the alveoli,
arc where the exchange of oxygen and carbon dioxide takes place between the lungs and the
blocdstream. Interstitial pneamonia is a disease in which the mesh-like walls of the alvecli
become inflamed. The pleura (a thin covering that protects and cushions the lungs and the
mdividual lobes of the lungs) might become inflamed as well. There are two primary forms
of NSIP - cellular and fibrotic. The cellular form is defined matnly by mflammation of the
cells of the interstitium. The fibrotic form is defined by thickening and scarring of fung
tissue. This scarring is known as fibrosis and is irreversible. When the lung tissue thickens or
becomes scarred, it does not function as effectively. Breathing becomes less efficient, and
there are lower levels of oxygen in the blood. (Kim et al., Proc. Am. Thorac. Soc. (2006}
3:285-292; Lynch, D, Radiclogy (2001) 221:583-584; Kinder et al., Am. §. Respir. Crit. Care
Med. (20073 176:691-697)
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[0012] Available courses of treatment are scarce, as there are currently no options on the
market proven to have an effect on long-term patient survival or symptomatology. There

remains a need for treatment of fibrotic diseases.

[0013] The avf6 integrin is expressed in epithelial cells, and binds to the latency-
associated peptide of transforming growth factor-f1 (TGFB1) and mediates TGF1
activation. Its expression level is significantly increased after injury to lung and
cholangiocytes, and plays a critical in vivo role in tissue fibrosis. Increased levels are also

associated with increased mortality in IPF and NSIP patients.

[0014] Primary sclerosing cholangitis (PSC) involves bile duct inflammation, and fibrosis
that obliterates the bile ducts. The resulting impediment to the flow of bile to the intestines
can lead to cirrhosis of the liver and subsequent complications such as liver failure and liver

cancer. Expression of avf36 is elevated in liver and bile duct of PSC patients.

[0015] The present disclosure provides for avp6 integrin inhibitors that may be useful for

treatment of fibrosis.
SUMMARY

[0015a] Inan aspect of the present disclosure, there is provided a compound of formula
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or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof, wherein:
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R? is tetrahydropyranyl, wherein the tetrahydropyranyl is substituted by 1, 2, or 3
independently selected R% substituents; and

each R is independently R*; or
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R? is phenyl, wherein the phenyl is substituted by 1, 2, or 3 independently selected R
substituents; and
each R% is independently R*; or
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R? is pyridyl, wherein the pyridyl is substituted by 1, 2, or 3 independently selected
R?® substituents; and

each R is independently R*;

each R* is independently halogen, CN, NO2, C1-Cs alkyl, C2-Cs alkenyl,
C2-Cs alkynyl, C(NH)(OR?®), C(O)R®, C(O)NR®R’, C(O)OR?®, P(O)(OR%)(OR?®), NR°R?,
NR°C(O)R®, NR°C(O)NR®R’, NRC(O)OR?, NR3S(O)R®, NR°S(0)2R®, OR®, OC(O)R5, SR?,
S(O)R?®, S(O)NR®R’, S(0)2R®, S(0)2NR°R’, or C3-Cs cycloalkyl, wherein each C1-Cs alkyl,
C2-Cs alkenyl, C2-Cs alkynyl, and C3-Cg cycloalkyl of R*is optionally and independently
substituted by 1, 2, or 3 independently selected R*® substituents;

each R* is independently halogen;

each R® is independently hydrogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Ca-
Cs cycloalkyl, wherein each Ci1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, and Cs-Cs cycloalkyl
of R® is optionally and independently substituted by 1 or more independently selected R

substituents;

each R* is independently halogen, CN, C1-Cs alkyl, or =O, wherein each C1-Cs alkyl
is optionally and independently substituted by 1 or more substituents independently selected

from the group consisting of halogen, OH, and =0;

each R® is independently hydrogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Cs-
Cs cycloalkyl, wherein each Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, and Cs-Cs cycloalkyl
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of R® is optionally and independently substituted by 1 or more substituents independently
selected from the group consisting of halogen, CN, C1-Ce alkyl, and =0, and further wherein
each C1-Cs alkyl substituent is optionally and independently substituted by 1 or more

substituents independently selected from the group consisting of halogen, OH, and =O; and

each R is independently hydrogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Cs-
Cs cycloalkyl, wherein each C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, and Cs-Cs cycloalkyl
of R is optionally and independently substituted by 1 or more substituents independently
selected from the group consisting of halogen, CN, C1-Ce alkyl, and =O, and further wherein
each C1-Cs alkyl substituent is optionally and independently substituted by 1 or more
substituents independently selected from the group consisting of halogen, OH, and =0;

wherein \&/\; is W \Q\/y .

[0015b]  In another aspect of the present disclosure, there is provided a compound selected

from the group consisting of
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or a pharmaceutically acceptable salt or tautomer thereof.
[0015c¢] In a further aspect of the present disclosure, there is provided a compound

selected from the group consisting of

N-(2-chloro-3-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine; N-(2-chloro-3-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)-L-homoserine;
N-(2-chloro-3-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-benzoyl-0-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-benzoyl-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-homoserine;
N-benzoyl-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-homosering;
N-(3-fluoro-5-(trifluoromethyl)benzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(3-fluoro-5-(trifluoromethyl)benzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-L-homoserine;
N-(3-fluoro-5-(trifluoromethyl)benzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-D-homoserine;
N-picolinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-picolinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-
homoserine;
N-picolinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-

homoserine;

3f



N-nicotinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)homoserine;
N-nicotinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-
homoserine;
N-nicotinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-
homoserine;

N-isonicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-isonicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-
homoserine;
N-isonicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-
homoserine;
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(4-cyanotetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(4-cyanotetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-cyanotetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-L-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-D-homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-

homoserine;
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N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(3,5-dimethylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3,5-dimethylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-L-homoserine;
N-(3,5-dimethylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-methylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)homoserine;
N-(3-chloro-5-methylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-methylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-D-homoserine;
N-(3,5-dichloroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3,5-dichloroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(3,5-dichloroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yhethyl)cyclobutyl)-D-homoserine;
N-(2,4-dimethylnicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(2,4-dimethylnicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yhethyl)cyclobutyl)-L-homoserine;
N-(2,4-dimethylnicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(2,4,6-
trimethylnicotinoyl)homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(2,4,6-
trimethylnicotinoyl)-L-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(2,4,6-
trimethylnicotinoyl)-D-homoserineg;
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N-(3-chloro-5-fluoroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-D-homoserine;
N-(2-fluoro-4-isocyano-6-methylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(2-fluoro-4-isocyano-6-methylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)-L-homoserine;
N-(2-fluoro-4-isocyano-6-methylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-D-homoserine;
N-(2-chloro-6-fluoro-4-isocyanobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)homoserine;
N-(2-chloro-6-fluoro-4-isocyanobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-L-homoserine;
N-(2-chloro-6-fluoro-4-isocyanobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-D-homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin
yl)ethyl)cyclobutyl)homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin
yDethyl)cyclobutyl)-L-homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-6-methylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homosering;
N-(3-chloro-6-methylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
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N-(3-chloro-6-methylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-D-homoserine;
N-(3-bromo-5-chloro-2-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-bromo-5-chloro-2-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-chloro-2-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-methoxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-methoxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-methoxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(5-bromo-2-hydroxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(5-bromo-2-hydroxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(5-bromo-2-hydroxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yhethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-cyclopropylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-cyclopropylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-cyclopropylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-ethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDhethyl)cyclobutyl)homoserine;
N-(3-chloro-5-ethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-ethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
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N-(3-bromo-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)homoserine;
N-(3-bromo-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-D-homoserine;
N-(2-methoxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(2-methoxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(2-methoxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylhethyl)cyclobutyl)homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yhethyl)cyclobutyl)-D-homoserine;
N-(5-chloro-2-(dimethylamino)-3-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(5-chloro-2-(dimethylamino)-3-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(5-chloro-2-(dimethylamino)-3-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
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N-(3-chloro-5-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-methyl-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-methyl-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-methyl-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-cyano-2-hydroxy-6-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-cyano-2-hydroxy-6-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-cyano-2-hydroxy-6-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(6-methoxy-2,4-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)homoserine;
N-(6-methoxy-2,4-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-L-homoserine;
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N-(6-methoxy-2,4-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3,6-dimethylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)homoserine;
N-(3,6-dimethylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(3,6-dimethylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-D-homoserine;
N-(4-cyano-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(4-cyano-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(4-cyano-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(2,4-dichloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)homoserine;
N-(2,4-dichloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L -
homoserine;
N-(2,4-dichloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;

N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
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N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L -
homoserine;
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(3-bromo-2-chloro-6-fluorobenzoyl)-0-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)homoserine;
N-(3-bromo-2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-L-homoserine; and
N-(3-bromo-2-chloro-6-fluorobenzoyl)-0-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)-D-homoserine,

or a pharmaceutically acceptable salt or tautomer thereof.

[0015d]  In another aspect of the present disclosure, there is provided a pharmaceutical
composition comprising a pharmaceutically acceptable carrier or excipient and a compound

disclosed herein, or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof.

[0015e]  In a further aspect of the present disclosure, there is provided a use of a
compound disclosed herein, or a pharmaceutically acceptable salt, stereocisomer, or tautomer
thereof, in the manufacture of a medicament for treating a fibrotic disease or fibrotic

condition in an individual in need thereof.

[0015f] In another aspect of the present disclosure, there is provided a kit comprising a
compound disclosed herein, or a pharmaceutically acceptable salt, sterecisomer, or tautomer

thereof.
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[0015g] In a further aspect of the present disclosure, there is provided a compound
selected from the group consisting of:
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N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
O-((2r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-L-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homosering;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-D-homoserine;
N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine; and
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L -
homoserine,

or a pharmaceutically acceptable salt or tautomer thereof.

[0015h]  In another aspect of the present disclosure, there is provided a compound which is
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a pharmaceutically acceptable salt or

tautomer thereof.

[0015i] In a further aspect of the present disclosure, there is provided a compound which
is O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-L-homoserine, or a pharmaceutically

acceptable salt or tautomer thereof.

[0015j] In another aspect of the present disclosure, there is provided a compound which is
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-

ylethyl)cyclobutyl)-L-homoserine, or a pharmaceutically acceptable salt or tautomer thereof.
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[0015K]  In a further aspect of the present disclosure, there is provided a compound which
is N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-L-homoserine, or a pharmaceutically acceptable salt or tautomer

thereof.

[00151] In another aspect of the present disclosure, there is provided a compound which is
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-

yDethyl)cyclobutyl)-L-homoserine, or a pharmaceutically acceptable salt or tautomer thereof.

[0015m] In a further aspect of the present disclosure, there is provided a compound which
is N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a pharmaceutically acceptable salt or

tautomer thereof.

[0015n]  In another aspect of the present disclosure, there is provided a compound which is
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a pharmaceutically acceptable salt or

tautomer thereof.

[00150] In a further aspect of the present disclosure, there is provided a compound which
is N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine, or a pharmaceutically acceptable salt or tautomer thereof.

[0015p]  In another aspect of the present disclosure, there is provided a compound which is
N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine, or a pharmaceutically acceptable salt or tautomer thereof.

[0015g] In a further aspect of the present disclosure, there is provided a compound which
is N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-

L-homoserine, or a pharmaceutically acceptable salt or tautomer thereof.

[0015r]  In another aspect of the present disclosure, there is provided a compound
disclosed herein or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof, or a

composition disclosed herein, for use in therapy.
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[0016] Disclosed are amino acid compounds that are avp6 integrin inhibitors,
compositions containing these compounds and methods for treating diseases mediated by

avp6 integrin such as a fibrotic disease.

[0017] In one example, provided is a compound of formula (1), or any variation thereof,

or a salt thereof (e.g., a pharmaceutically acceptable salt thereof), as detailed herein.

[0018] Further provided is a pharmaceutical composition comprising a compound of
formula (1), or any variation thereof detailed herein, or a salt thereof (e.g., a pharmaceutically

acceptable salt thereof), and a pharmaceutically acceptable carrier or excipient.

[0019] In another example, provided is a method of treating a fibrotic disease or
condition in an individual (such as a human) in need thereof comprising administering to the
individual a therapeutically effective amount of a compound of formula (1), or any variation
thereof detailed herein, or a pharmaceutically acceptable salt thereof. In some examples, the
fibrotic disease or condition is pulmonary, liver, renal, cardiac, dermal, or gastrointestinal
fibrosis. In other examples the fibrotic disease or condition is idiopathic pulmonary fibrosis,
interstitial lung disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease
(NAFLD), nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced
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fibrosis, Alport syndrome, primary sclerosing cholangitis, primarily biliary cholangitis (also
known as primary biliary cirrhosis), systemic sclerosis associated interstitial lung disease,
scleroderma (also known as systemic sclerosis), diabetic nephropathy, diabetic kidney

disease, focal segmental glomerulosclerosis, chronic kidney disease, and Crohn’s Disease.

[0020] In another example, provided is a method of delaying the onset and/or
development of a fibrotic disease or condition in an individual (such as a human) who is at
risk for developing a fibrotic disease or condition comprising administering to the individual
a therapeutically effective amount of a compound of formula (1), or any variation thereof
detailed herein, or a pharmaceutically acceptable salt thereof. In some examples, the disease
or condition is pulmonary, liver, renal, cardiac, dermal, or gastrointestinal fibrosis. In other
examples the fibrotic disease or condition is idiopathic pulmonary fibrosis, interstitial lung
disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD),
nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport
syndrome, primary sclerosing cholangitis, primarily biliary cholangitis (also known as
primary biliary cirrhosis), systemic sclerosis associated interstitial lung disease, scleroderma
(also known as systemic sclerosis), diabetic nephropathy, diabetic kidney disease, focal

segmental glomerulosclerosis, chronic kidney disease, and Crohn’s Disease.

[0021] Also provided is a compound of formula (I), or any variation thereof detailed

herein, or a pharmaceutical composition thereof, for the treatment of a fibrotic disease.

[0022] Also provided is use of a compound of formula (1), or any variation thereof
detailed herein, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for the treatment of a fibrotic disease.

[0023] Further provided is a kit comprising a compound of formula (1), or any variation
thereof detailed herein, or a pharmaceutically acceptable salt thereof. In some examples, the
kit comprises instructions for use according to a method described herein, such as a method
of treating a fibrotic disease in an individual.

[0024] In another example, provided is a method of making a compound of formula (1) or
any variation thereof. Also provided are compound intermediates useful in synthesis of a

compound of formula (1), or any variation thereof.

[0025] It is understood that examples and variations described herein also include

“consisting” and/or “consisting essentially of”” examples and variations.
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BRIFF DESCRIPTION OF THE FIGURES

{6026] Fiz. 1, Table 2 shows chemical structures for various compounds disclosed
herein. Reference to compound numbers in the table in some instances depicts a particular
stereotsomeric form of the compound number, as will be evident from the chemical structure

depicted.

{60271 FiG. 2, Table B-2 shows biological data for various compounds disclosed herein.
DETAILED DESCRIPTION

{0628} The mvention provides, infer alio, compounds of formula (1), and variations
thereof, pharmaceutical compositions compnising compounds of formula (1), and methods of
using such compounds and compositions in treating fibrotic diseases. Compounds and
pharmaceutical compositions comprising salis of compounds of formula (§) are provided as

well.
Definitions

[6029] For use herein, unless clearly indicated otherwise, use of the terms “a”, “an” and

the like refers to one or more.

16030} Reference to “about” a value or parameter herem ncludes {and describes)
embodiments that are directed to that value or parameter per se. For example, description
refernng to “about X7 meludes description of X7, Likewise, reference to a value “X” also

meludes description of “about X7

[6631] “Alky!l” as used herein refers to and includes, unless otherwise stated, a saturated
linear {i.e., unbranched) or branched univalent hydrocarbon chain or combination thercof,
having the number of carbon atoms designated (7.e., C1-Cio means one to ten carbon atoms),
Particular alkyl groups are those having 1 to 20 carbon atoms {a “C1-Czo alkyl”), having 1 to
10 carbon atoms {a “Ci-Cie alkyl™), having 6 to 10 carbon atoms (2 “Cs-Cio alky!™}, having 1
to 6 carbon atoms {a “C1~Cs alkvl”™), having 2 to 6 carbon atoms (a “Ca-Cs alky1”), or having
110 4 carbon atoms {a “Ci-Cq alkyl”). Examples of alkyl groups mclude, but are not limited
to, groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-

pentyl, n-hexvl, n-heptvl, n-octyl, n-nonvl, n-decyl, and the like.
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{6632} “Alkylene” as used herein refers to the same residues as alkyl, but having
bivalency. Particular alkylene groups are those having 1 to 20 carbon atoms {(a “C1-Cao
alkylene™), having 1 to 10 carbon atoms (a “C1-Cio alkylene™), having 6 to 10 carbon atoms
{a “Ce~C1o alkylene™), having 1 to 6 carbon atoms (a “C1-Ce alkylene™, 1 1o 5 carbon atoms
{a “Cy-Cs alkyviene™}, 1 to 4 carbon atoms {a “C1-Cs atkyvlene™ or 1 to 3 carbon atoms {a “Ci-
Cs alkyiene™). Examples of alkviene include, but arc not imited to, groups such as methylene
{~-CHz-), ethylene (-CHaCHz-), propylene (-CH2CH2CHz-), 1sopropylene (-CH2CH(CH:)-),
butylene (-CH(CH2pCHa-), isobutylene (-CHyCH(CH)CHR-), pentyiene {(-CHCH2):CHz-),
hexyiene (-CHa(CH23CHz-), heptviene (-CH2A{CH2)sCH2-}, octylene {(-CH2{CHu)6CHz-), and
the hike. It is understood that when alkviene 1s substituted {for example with a cycloalkvi
group}, the substituent 1s not one of the sites of bivalency. For example, propvlene

Y

substitution with cyclopropyl may provide M but does not provide

\(\/\v/\, wherein the wavy line denotes a site of bivalency.

{8633} “Alkenvl” as used herem refers to and includes, unless otherwise stated, an
unsaturated linear (7.e., unbranched) or branched univalent hydrocarbon chain or combination
thereof, baving at least one site of clefinic unsaturation {(f.e., having at least one moiety of the
formula C=C) and having the number of carbon atoms designated (i.e., C2~Cio means two to
ten carbon atoms). An alkenvl group may have “cis” or “trans” configurations, or
alternatively have “E7 or “Z7 configurations. Particular alkeny! groups are those having 2 o
20 carbon atoms (a “Ca-Ca alkenyl™), having 6 to 10 carbon atoms {a “Cs-Cio alkenyl™),
having 2 to 8 carbon atoms {(a “Cz-Cx alkenyl™), having 2 to 6 carbon atoms {a “Cz-Cs
atkenvl™), or having 2 to 4 carbon atoms {a “C-Cs alkenvl™). Examples of alkenyl groups
mchade, but are not limited to, groups such as cthenvi {or vinvl), prop-t-enyl, prop-2-enyl {or
alivh), 2-methylprop-1-enyl, but-1-covl, but-2-enyl, but-3-envl, buta-1,3-dienvl, 2-
methylbuta-1,3-dienvl, pent-1-envi, pent-2-envl, hex-1-envl, hex-2-enyl, hex-3-envl, and the
like.

{6634} “Alkenylene” as used herein refers to the same residues as alkenyl, but having
bivalency. Particular alkenviene groups are those having 2 to 20 carbon atoms (a “Cr-Coo
atkenviene™), having 2 to 10 carbon atoms (a “C:-Cuo alkenyvlene™}, having 6 to 10 carbon

atoms {a “Cs-Cio alkenviene™), having 2 to 6 carbon atoms (a “Ca-Cs alkenylene™), 210 4
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carbon atoms {a “Cr-C4 alkenylene™) or 2 to 3 carbon atoms (a “C2-Cs alkenyiene™).
Examples of alkenviene include, but are not imited to, groups such as cthenylene (or
vinyleng) (-CH=CH-), propenviene (-CH=CHCHz-), §,4-but-1l-envlene (-CH=CH-CH:.(CHz-},
1L4-but-Z-enylene (-CH:CH=CHCH>»-)}, 1 6-hex-t-enviene (-CH=CH-{CH3}:CH:-), and the
fike,

8035} “Alkynyl” as used heremn refers to and includes, unless otherwise stated, an
pasaturated lincar (7 e., unbranched) or branched univalent hydrocarbon chain or combination
thercof, having at least one site of acetvlenic unsaturation (7.e., having at least one moiety of
the formula C=C) and havimg the number of carbon atoms designated (i.e., C2-Cio means two
to ten carbon atoms). Particudar alkynyl groups are those having 2 to 20 carbon atoms {(a “(3-
Cao atkynyl™), having 6 to 10 carbon atoms (g “Ce-Cio alkynyl?), having 2 to 8 carbon atoms
{a “C2~Cs alkynvl™), having 2 to 6 carbon atoms (a “Ca-Cs alkynvl™), or having 2 to 4 carbon
atoms {a “Ca-Cy alkynvl”). Examples of alkynyl group include, but are not limited to, groups
such as ethynyl {or acetylenyl), prop-1-vnvl, prop-Z-ynvi {or propargyl), but-1-ynyl but-2-

yvayl, but-3-vayl and the hike.

8036} “Alkynylene” as used herein refers to the same residues as alkynyl, but having
bivalency. Particular atkynylene groups are those having 2 to 20 carbon atoms {a “C2-Cao
alkvnylenc™), baving 2 to 10 carbon atoms (a “C:-Cio alkynylene™), having 6 to 10 carbon
atoms {a “Ce-Cio alkvnylene™), having 2 1o 6 carbon atoms (a “Cr-Cs alkvnylene™), 210 4
carbon atoms (a “Cr-Ca alkynylene™) or 2 to 3 carbon atoms {(a “C2-Cs alkynyleng™).
Examples of alkyaylene include, but are not limited to, groups such as ethynylene {or

acetylenylene) (-C=C-}, propynylene (-C=CCH:-), and the hke.

{037] “Cycloaltky!l™ as used herein refers to and includes, unless otherwise stated,
saturated cyclic univalent hydrocarbon structures, having the number of carbon atoms
designated (7.e., C3-C1o means three to ten carbon atoms). Cycloalkyl can consist of one ring,
such as cyclohexyl, or multiple rings, such as adamantvl. A cvcloalkyl comprising more than
one ring may be fused, spiro or bridged, or combinations thereof. Particular cycloalkyl groups
are those having from 3 to 12 annular carbon atoms. A preferred cycloalkyl is a cyclic
hydrocarbon having from 3 to 8 annular carbon atoms {(a "Cs-Cs cycloalky!”), having 3 to 6
annular carbon atoms (a “Cs-Cs cycloalkyl™), or having from 3 to 4 annular carbon atoms (a
"C5~Cy cycloalkvl"). Examples of cycloalkyl include, but are not limited to, cyvclopropyl,

cvelobutyl, cvelopentyi, cyvelohexyl, cveloheptyl, norbomyl, and the like.

~J
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{0638} “Cycloalkylene” as used herein refers to the same residues as oycloalkyl, but
having bivalency. Cvcloalkviene can consist of one ring or multiple rings which may be
fused, spiro or bridged, or combinations thereof. Particular cveloalkyiene groups are those
having from 3 to 12 annular carbon atoms. A preferred cycloalkylens 1s a ¢yvclic hydrocarbon
having from 3 fo & anoular carbon atoms {a "(3-Cs cy¢loalkylene”), haviang 3 to 6 carbon
atoms {a “3~Co cycloalkylene™), or having from 3 to 4 annular carbon atoms (g "Cs-Ca
cycloalkviene™). Examples of cycloalkylene include, but are not limited to, cyclopropyliene,
cvelobutylene, cyvelopentylene, cvclohexylene, cycloheptyiene, norborayleng, and the like. A
cveloalkyiene may attach to the remaining structures via the same ring carbon atom {e.g., 1,1-
cvclopropvlene) or differcut ving carbon atoms {e.g., 1,2-cyclopropyviene). When a
cycloalkylene attaches to the remaining structures via two different ring carbon atoms, the
connecting bonds may be c¢is or frans to cach other (e. g, cis-1,2-cyclopropviene or rrans-1,2-
cyclopropviene}. If pomts of attachment are not specified, the moiety can include any
chemically possible attachments. For example, cvclopropylene can indicate 1,1-
cvelopropylene or 1,2-cyclopropylenc {e.g., cis-1.2-cvclopropylene, trans-1,2-

cvelopropylene, or 3 mixture thereof), or a mixture thereof,

{0039] “Cycloatkenyl” refers to and includes, unless otherwise stated, an unsaturated
cyclic non-aromatic univalent hvdrocarbon structure, having at least one site of olefinic
unsaturation {i.e., having at least one moicty of the formula C=C) and having the number of
carbon atoms designated (i.e., C3-Cio means three to ten carbon atoms). Cycloalkenyl can
consist of one ring, such as cyclohexenyl, or multiple rings, such as norbornenyl. A preferred
cveloaltkenyl is an unsaturated cvclic hydrocarbon haviag from 3 to 8 annular carbon atoms (a
“(C5-Cx cycloalkenyl™). Examples of cvcloatkeny! groups include, but are not limited {o,

cyclopropenyl, cvelobutenyl, eyvclopentenyl, cyclohexenyl, norbornenyl, and the hike.

{0049] “Cycloalkenyiene™ as used herein refers to the same residues as cyvcloalkenyl, but

having bivalency.

{0041} “Aryl” or “Ar” ag used herein refors to an unsaturated aromatic carbocyclic group
having a single ring (2. g., phenvi) or multiple condensed rings (e.g., naphthy! or anthryi)
which condensed rings are carbocvelic and may or may not be aromatic, provided at least one
ring in the multiple condensed ring structure is aromatic. Particular aryl groups are those
having from 6 to 14 annular carbon atoms (a “Ce-Cis aryl”). An aryl group having more than
one ring where at least one ring is non-aromatic may be connected to the parent structure at

cither an aromatic ring position or at a non-aromatic ring position. In one variation, an arvl



WO 2020/076862 PCT/US2019/055252

group having more than one ring where at least one ring is non-aromatic is connected to the

parent structure at an aromatic ring posttion.

6042} “Arylens” as used herein refers to the same residues as aryl, but having bivalency .
Particular arviene groups are those having from 6 to 14 annular carbon atoms {a “Ce-Cis

arviene™).

{00643} “Heteroary!l” as used herein refers to an unsaturated aromatic cyelic group having
from 1 to 14 annular carbon atoms and at least one annular heteroatom, including but not
bimited to heteroatoms such as nitrogen, oxvgen and sulfur. A heteroaryi group mav have a
single ring {e.g., pyridyl, furyl} or multiple condensed rings (e.g., indolizinyl, benzothienyl)
which condensed rings may be carbocyclic or may contain one or more annular heteroatom
and which may or may not be aromatic, provided at least one ning in the multipie condensed
ring structure is both aromatic and contains at least one annular heteroatom. Particular
heteroaryl groups are 3 to 14-membered rings having 1 to 12 annular carbon atoms and | t0 6
annular heteroatoms independently selected from nitrogen, oxygen and sultur, 5 to 10-
membered rings having 1 to 8 annular carbon atoms and 1 to 4 annular heteroatoms
mdependently selected from nitrogen, oxygen and sulfur, or 5, 6 or 7-membered rings having
110 5 annular carbon atoms and 1 to 4 annelar heteroatoms independently selected from
nitrogen, oxygen and suffur. In one vanation, particular betcroaryl groups are monocyelic
aromatic 5-, 6- or 7-membered rings having from | to 6 annular carbon atoms and 110 4
annular hetercatoms independently selected from nitrogen, oxygen and sulfur. In another
variation, particular heteroaryl groups are polveyelic aromatic rings having from 1 to 12
annular carbon atoms and 1 to 6 annular heteroatoms independently selected from nitrogen,
oxyvgen and sutfur. A heteroaryl group having more than one ring where at least one ring is
non-aromatic may be connected to the parent structure at cither an aromatic ring position of
at a non-aromatic ring position. In one variation, a beteroarvl group having morc than one
ring where at least one ring 18 non-aromatic is connected to the parent structure at an aromatic
ring position. A heteroaryl group may be connected to the parent structure at a ring carbon

atom or a ring heteroatom.

(044} “Heteroarylene” as used herein refers to the same residues as heteroaryl, but
having bivalency.

{06645} “Heterocyele”, “heterocyclic”, or “heterocyclyl” as used herein refers to a

saturated or an unsaturated non-aromatic cyelic group having from 1 to 14 annular carbon
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atoms and from 1 to 6 annolar heteroatoms, such as nitrogen, sulfur or oxygen, and the hike.
A heterocyelic group may have a single ring (e.g., pyrrolidioyl) or multiple condensed rings

{e.g., decahydroisoguinolin-1-y1}, which condensed rings may or may not be aromatic and

g
which may be carbocvlic or contain one or more annalar heteroatoms, but which excludes
heteroarvl rings. A heterocycle comprising more than one ring may be fused, bridged or
spiro, or any combination thereof. In fused ring svstems, one or more of the fused rings can
be cyeloalkvi or aryl, but excludes heteroary! groups. The heterocyelyl group may be
optionally substituted independently with one or more substituents described herein.
Particular heterocvelvl groups are 3 to 14-membered rings baving 1 to 13 annular carbon
atoms and | to 6 annular heteroatoms mdependently selected from nitrogen, oxygen and
sulfar, 3 to 12-membered rings having 1 to 11 annular carbon atoms and 1 to 6 annular
heteroatoms independently selected from nitrogen, oxygen and sulfur, 3 to 10-membered
rings having 1 to 9 annular carbon atoms and 1 to 4 anoular heteroatons mndependently
selected from nitrogen, oxygen and sulfur, 3 to 8-membered rings having 1 to 7 annular
carbon atoms and 1 to 4 annular heteroatoms independently selected from nitrogen, oxygen
and sulfur, or 3 to 6-membered rings having 1 to 5 annular carbon atoms and 1 to 4 anpular
heteroatoms independently sclected from nitrogen, oxygen and sulfur. In one variation,
heterocvelyl mchides monocyelic 3+, 4-, 5-, 6- or 7-membered rings having from 1102, 1 to
3, 1t04, 1103, or1to6annular carbon atoms and 1 t0 2, 1 to 3, or 1 to 4 annular
heteroatoms independently selected from nitrogen, oxvgen and sulfur. o another variation,
heterocyelyl includes polyvevelic non-aromatic rings having from | to 12 anoular carbon
atoms and 1 to 6 amnular heteroatoms independently selected from nitrogen, oxygen and

sulfur.

03046} “Heterocyclylene” as used herein refers to the same residues as heterocyelyl, but
having bivalency.

{8647} “Halo” or “halogen” refers to elements of the Group 17 series having atomic
number 8 1o 85. Preferved halo groups mclude the radicals of fluorine, chlorine, bromine and
wdine. Where a residue is substituted with one or more halogens, it may be referred to by
using the prefix “halo,” e.g., haloarvl, haloalkvl, etc. refer to arvl and alkvl substituted with
one or more halo groups, which m the case of two or more halo groups may be, but are not
necessarily the same halogen. Where a residue is substitted with more than one halogen, it
may be referred to by using a prefix corresponding to the number of halogen moictics

attached, e.g., dihaloaryl, dihaloalkyl, trihaloaryl ete. refer to aryl and alkyl substituted with

10
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two (“di”) or three (“tri”} halo groups, which may be but are not necessanty the same
halogen; thus 4-chloro-3-fluorophenyl is within the scope of dibaloarvl. An alkyl group in
which each hydrogen is replaced with a halo group is referred {o as a “perhaloalkyl.” A
preferred haloalkyl, e.g., perhaloalky] group s tnfluoromethyl (-<CFs). Similarly,
“perhaloalkoxy™ refers to an alkoxy group in which a halogen takes the place of cach H in the
hvdrocarbon making up the alkvl moiety of the alkoxy group. An example of a perhaloalkoxy

group 18 tnfluoromethoxy (~OCF3).

[0048] “Carbonyl” refers to the group C=0.

[3049] “Thiocarbonyl” refers to the group C=S.

{6650] “Oo” refers to the moiety =0,

{0051} “D7 refers to deuterium (°H).

[052] “Boc¢” refers to fert-butvioxycarbonyl.

[6053] “Chz” refers to carboxybenzyl,

16054 “HATU” refers to I-bis{dimethyvlammoethyviene b1 H-1.2, 34nazolof4.5-
blpyndiniom 3-oxide hexatluorophosphats.

{B055] “BOP” refers to benzatniazol- | -viewyins{dinethylanuna jpbosphonium
hexathnorophosphaie.

10656} “PyvBOP” refers to benzotnazol-1 -vi-oxytopyrrohidinophosphamam
hexafluorophosphate.

{0057} “Optionally substitated” uniess otherwise specified means that a group may be
unsubstituted or substituted by onc ormore {e.g., 1, 2, 3. 4 or 5} of the substituents listed for
that group in which the substituents may be the same of different. In one embodiment, an
optionally substituted group has one substituent. In another embodiment, an optionally
substituted group has two substituents. In another embodument, an optionally substituted
group has three substituents. [n another embodiment, an optionally substituted group has four
substituents. In some embodiments, an optionally substituted group has 1to 2, 1103, 1 to 4,
11035, 2103, 2104, or 2 tc 5 substituents. In one embodiment, an optionally substituted

group is unsubstituted.

1l
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{0058} Unless clearly indicated otherwise, “an individual™ as used herein mntends a
mammal, including but not limited to a pomate, human, bovine, horse, feline, canine, or

rodent. In one vanation, the mdividual 15 a human.

{6059] As used herein, “treatment” or “treating” 18 an approach for obtaining bencficial
or desired results mcluding clinical results. For purposes of this invention, beneficial or
desired results include, but are not limited to, one or more of the following: decreasing one
more svimptoms resulting from the discase, diminishing the extent of the discase, stabilizing
the discase (e.g., preventing or delaving the worscning of the disease), preventing or delaving
the spread of the disease, delaying the occurrence or recurrence of the disease, delay or
slowing the progression of the disease, ameliorating the discase state, providing a remission
{whether partial or total} of the disease, decreasing the dose of one or more other medications
required to treat the disease, enhancing effoct of another medication, delayving the progression
of the disease, increasing the quality of Iife, and/or prolonging survival. Also encompassed by
“treatment” 18 a reduction of pathological consequence of fibrosis. The methods of the

mvention contemplate any one or more of these aspects of treatment.

03060} As used herein, the term “effective amount” intends such amount of a compound
of the mvention which should be effective 10 a given therapeutic form. As is understood in
the art, an effective amount may be in one or more doses, /.¢., a single dose or multiple doses
may be required to achieve the desired treatment endpoint. An effective amount may be
considered in the context of administering one or more therapeutic agents {(¢.g., a compound,
or pharmaceutically acceptable salt thereof), and a single agent may be considered to be
given in an effective amount if, iIn conjunction with one or more other agents, a desirable or
beneficial result may be or 13 achieved. Swuitable doses of any of the co-admimstered
compounds may optionally be lowered due to the combined action {e.g., additive or
synergistic effects} of the compounds.

{8061} A “therapeutically effective amount” refers to an amount of a compound or salt
thereof sufficient to produce a desired therapeutic outcome.

(062} As used herem, “unit dosage form” refers to physically discrete units, suitable as
unit dosages, each unit containing a predetermined quantity of active ingredient calculated to
produce the desired therapeutic effect in association with the required pharmaceutical carrier.

Unit dosage forms may contain a single or a combination therapy.

12
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{0063} As used herein, the term “controlled release”™ refers to a drug-containing
formulation or fraction thereof in which release of the drug 1s not immediate, 7.e., with a
“controlled release” formulation, admimstration does not result in immediate release of the
drug into an absorption pool. The term encompasses depot formulations designed to
gracdually release the drug compound over an extended period of time. Controlled release
formulations can include a wide varety of drug delivery systems, gencrally mvolving muxing
the drug compound with carners, polymers or other compounds having the desired release
characteristics {e.g., pH-dependent or non-pH-dependent sclubility, different degrees of water
solubility, and the like) and fornulating the mixture according to the desired route of delivery
{e.g., coated capsules, implantable reservoirs, injectable solutions containing biodegradable

capsules, and the like).

{0064] As used herein, by “pharmaceutically acceptable” or “pharmacologically
acceptable” 13 meant a material that is not biologically or otherwise undesirable, e.g., the
material may be incorporated into a pharmaceutical composition administered o a patient
without causing any significant undesirable biological effects or mteracting in a deleterious
manner with any ot the other components of the composition n which it 1s contained.
Pharmaceutically acceptable carriers or excipients have preferably met the required standards
of toxicological and manufacturing testing and/or are included on the Inactive Ingredient

Guide prepared by the U.S. Food and Drug Administration.

{8065} “Pharmaceutically acceptable salts” are those salts which retain at least some of
the hiological activity of the free (non-salt) compound and which can be administered as
drugs or pharmaceuticals to an individual. Such salts, for example, include: (1) acid addition
salts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid,
oxalic acid, propionic acid, succinic acid, maleic acid, tartaric acid and the like; (2) salis
formed when an acidic proton present in the parent compound either is replaced by a metal
ion, e.g., an alkali metal ion, an alkaline carth ion, or an aluminum 1on; or coordinates with an
organic base. Acceptable organic bases mehude cthanolamineg, dicthanolaming,
tricthanolamine and the like. Acceptable inorganic bases which can be used to prepared salts
melude aluminum hydroxide, calcium hydroxide, potassium hvdroxide, sodium carbonate,
sodium hydroxide, and the hike. Pharmaceutically acceptabice salts can be prepared in sity in

the manufacturing process, or by separately reacting a purificd compound of the invention in
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its free acid or base form with a suitable organic or norganic base or acid, respectively, and

isolating the salt thus formed during subsequent purification.

[03066] The term “excipient” as used herein means an inert or inactive substance that may
be used 1n the production of a drug or pharmaceutical, sach as a tablet containing a
compound of the invention as an active ingredient. Various substances may be embraced by
the term excipient, including without himutation any substance ased as a binder, disintegrant,
coating, compression/encapsulation aid, cream or fotion, lubricant, sohutions for parenteral
administration, materials for chewable tablets, swectener or flavoring, suspending/gelling
agent, or wet granulation agent. Binders include, e.g., carbomers, povidone, xanthan gum,
gte.; coatings inchide, e.g., cellulose acetate phthalate, ethylcellulose, gellan gum,
maltodexirin, enteric coatings, ¢tc.; compression/encapsulation aids include, e.g | calcium
carbonate, dextrose, fructose de (dc = “directly compressible™), honey dc, lactose (anhydrate
or monohydrate; optionally in combination with aspartame, cellulose, or microcrystalline
cellulose), starch de, sucrose, ete.; disintegrants inchide, e.g., croscarmellose sodium, gellan
gun, sodium starch glycolate, ete.; creams or Iotions melude, e.g., maltodexinn,
carrageenans, etc.; lubncants include, e. 2., magnesium stearate, stearic acid, sodium stearyl
fumarate, etc.; materials for chewable tablets include, e g, dextrose, fructose de, lactose
{monchvdrate, optionally in combination with aspartame or cellulose), etc.;
suspending/gelling agents include, e.g., carrageenan, sodium starch glycolate, xanthan gum,
ete.; sweeteners include, e. g, aspartame, dextrose, fructose de, sorbitol, sucrose de, ete.; and
wet granulation agents include, e.2., calcium carbonate, maltodextrin, microcrystalline
celiulose, cic.

3067} Unless otherwise stated, "substantially pure” intends a composition that containg
no more than 10% mmpurity, such as a composition comprising less than about 9%, 7%, 5%,

3%, 1%, 0.3% wmpurity.

{8068 It is understood that aspects and embodiments described herein as “comprising”

mehude “consisting of” and “consisting essentially of” embodiments,

(3069} When a composition is described as “consisting essentially of” the listed
components, the composition contains the components cxpressly listed, and may contain
other components which do not substantially affect the discase or condition being treated
such as trace impuritics. However, the composition either does not contain any other

components which do substantially affect the disease or condition being treated other than

14
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those components expressly listed; or, if the composition does contain extra components
other than those listed which substantially affect the disecase or condition being treated, the
composition does not contain a sufficient concentration or amouni of those extra components
to substantially affect the disease or condition being treated. When a method s described as
“consisting essentially of " the listed steps, the method contains the steps listed, and may
contamn other steps that do not substantially affect the discase or condition being treated, but
the method does not contain any other steps which substantially affect the discase or

condition being treated other than those steps expressly hsted.

Compounds

{6676] In one aspect, provided is a compound of formula (I):

H

N L! L2 L3
o - o N g
s} OH (D

or a salt thereof, wherem:

Rlis 5,6.7 8-tetrahydro-1,8-naphthyridin-2-vl optionally substituted by R*, 1.2,3 4~
tetrahydro-1,8-naphthyridin-2-v1 optionally substituted by R*, 6-aminopyridin-2-y1 optionally

substituted by R, or (pyvridin-2-ylamine optionally substituted by R*,
Gis -C(OR? or RY;

R’ is (1-Cs alky! optionally substituted by R, :-Cs cycloalkyl optionally substituted
by R?®, 3-t0 12-membered heterocyclyl optionally substituted by R™, Cs-Cis arvl optionally
substituted by R*4, 5- to 10-membered heteroarvl optionally substituted by R?*, ~OR, or
_N’RZgth;

R3 is C:-Ue alkyl optionally substitated by R*® (3-Cs cycloalkyl optionally substituted
by R, 3-to |2-membered heterocyelyl optionally substituted by R*, Cs-C1s arvl optionally

substituted by R or 5- to 10-membered heteroarvl optionally substituted by R,

L) is €2-Ca atkylene optionally substituted by R*;
L7 is a bond or C1-Cs alkvlene optionally substituted by R,

L is (2-Cs alkylene optionally substituted by R,

—
i
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Y is a bond or £3-Cs cycloalkylene optionally substituted by Y#,

R is C1~Cs alkyl, Cs-Cs cycloalkyl, 3- to 12-membered heterocyelyl, Co-Cia aryl, or
5-to 10-membered heteroaryl, wherem the Ci-Ce alkyl, Ca-Cs cycloalkyl, 3- 1o 12-membered
heterocyelyl, Ce-Cra aryl, and 5- to 10-membered heteroaryl of R* are independently

optionally substituted by R

R?2 and R°! are each independently hydrogen, deuterium, C1-Cs alkyl,
C3-Cs cycloalkyl, 3- to 12-membered heterocvelyl, Cs-Cia arvl, or 5- to 10-membered
heteroarvl, wherein the C1-Cs alkyl, C5-Cs cycloalkyl, 3- to 12-membered heterocyelyl,
Co-Cra aryl, and 5- to 10-membered heteroary! of R?¢ and R are independently optionally
substituted by RY;

cach R™ R? R* R™ R’ R* RYU R¥% R® R* R R and Y? is mdependently
oxo or R%;

cach R* is independently deuteriom, halogen, C1-Cs alkyl, C2-Cs alkenvl, Co-
Co alkynyl, U3-Cs cveloalkyl, 3-to 12-membered heterocyelyl, Co-Caa arvl, 5-to 10-
membered heteroaryl, ~CN, -OR®, -SR, -NROR7, -NQO:z, -C=NH(OR?), -C{O)R’, -OC(OHR?,
C{OYOR’ -C{OINRORT, -NRC(OIRS, -NRC(OYORS, -NRC{OINROR', -S(O)R?, -5{0)R5,
-NRES(OIRE, -NRS(0)RS, -S(O)NROR, -S(0):NROR, or -P(OXORWORS), wherein the Ci-
Co alkyl, Co-Co alkenyl, C2-Cs alkynvl, s-Cs cveloalkyl, 3- to 12-membered heterocyelyi,
Ce-Cis arvl, and 5- to 10-membered heteroaryl of R* are independently optionally substituted

by R*,

gach R* is independently deuterium, halogen, oxo, -OR®, -NRSR?,
SC{ORS, -C{OHYORE, -NR¥C(OIOR!Y, -CN, -S(O)R?, -S(O3RE, -P{OHORMOR®), (5-Ce
cycloalkvl, 3- 10 12-membered heterocyelyl, 5-to 10-membered heteroarvi, Co-Cia arvi, or
C1-Cs alkyl, wherein the 3- to 12-membered heterocyelvl, 5- to 10-membered heteroaryl, Co-

Cia arvl, and Ci-Cs alkyl of R* are independently optionally substituted by R#;

gach R* is independently deuterium, oxo, -OH, -O(CH), halogen, or Ci-Cs alkyl

optionally substituted by deuterium, halogen, -OH. -O(H), or oxo;

cach R is independently hydrogen, denterium, C1-Cs alkvl, C2-Cs alkenyl, (2-Cs
afkyayl, {5-Co cyeloalkyl, Co-Cia aryl, 5- to 10-membered hetercaryl, or 3- to 10-membered

heterocyelyl, wherein the Ci-Ce alkyl, Ca-Co alkenyl, Co-Co alkynyl, Cs-Cs cvcloalkyl, Co-Cry

16
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arvl, 5- to 10-membered heteroaryl, and 3- to 10-membered heterocyclyl of B3 are each

independently optionally substituted by R

each R is independently halogen, deuterium, oxo, -CN, -OR!C -NR!UR!Z
POYORMHORD, 3- to 12-membered heterocvelyvl, or Ci-Cs alkyl optionally substituted by

deutertwm, halogen, -OH, -O¢H), or oxo;

cach R is independently hydrogen, deuterium, C1-Cs alkyl, C2-Ce alkenvl, C2-Cs
alkynvl, Cs-Cs eycloalkyl, Ce-Cia arvl, 5- to 10-membered hetercaryl, or 3- to 6-membered
heterocyelyl, wherein the C1-Cs alkyl, C2-Cs atkenvl, Cr-Ce alkynvl, (3-Ce cyveloalkyl, Co-Cry
arvl, 5-to 10-membered heteroaryl, and 3- to 6-membered heterocycly! of R® are
independently optionally substituted by deuterium, halogen, oxo, ~CN, -OR’?, -NR!RY, or

(1-Cs alkyl optionally substitated by deuterium, halogen, -OH., -O¢H), or oxo;

gach R7 is independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenvl, C2-Cs
atkyvnyl C5-Cs cycloalkyl, Co-Cia arvl, 5-to 10-membered heteroaryl, or 3~ t¢c 6-membered
heterocyelyl, wherein the C1~Ce alkyl, Co-Co atkenyl, Co-Co alkynvl, C3-Cs cycloalkyl, Co-Cra
arvl, 5- 1o 10-membered heteroaryl, and 3- fo 6-membered heterocyelyl of R are
independently optionally substituted by deuterium, halogen, oxe, -CN, -ORY, -NRHURP or

(1-Ce alkyl optionally substituted by deuterium, halogen, -OH, -O(H), or oxo;

or R® and R’ are taken together with the atom to which they are attached to
form a 3- to 10-membered heterocyclyl optionally substituted by deuterium, bhalogen, oxo,
~ORNRMRY, or C1-Cs alkyl optionally substituted by deuterium, halogen, oxo, -OH, or -
OCH);

gach R® is independently hydrogen, deuterium, C1-Cs alkyl optionally substituted by
deuterium, halogen, or oxo, 02-Cs alkeny] optionally substituted by deuteriom, halogen, or

oxo, ot C2-Cs alkyvavl optionally substituted by deuterium, halogen, or oxo;

cach R’ is independently hydrogen, deuterium, C1-Cs alkyl optionally substituted by
deuterium, halogen, or oxo, Cs-Cs alkenyl optionallv substituted by deuterium, halogen, or

oxo, or {2-Ce alkynyl optionally substituted by deuterium, halogen, or oxo;
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cach R is independently hydrogen, deuterium, Ci-Cs atkyv! optionally substituted by
deuterium, halogen, or oxo, Cs-Cs alkenyl optionallv substituted by deuterium, halogen, or

oxo, or {2-Co alkynyl optionally substituted by deuterium, halogen, or oxo;

each R*! is independently hyvdrogen, deuterium, Ci-Cs alkvl optionally substituted by
deuterium, halogen, or oxo, C2-Cs alkenyi optionally substituted by deunterium, halogen, or

oxo, or C2-Cs altkynyl optionally substituted by deuteriun, halogen, or oxo; and

cach R is independently hydrogen, deuterium, Ci-Cs alkyl optionally substituted by
deuterium, halogen, or oxo, 02-Cs alkeny] optionally substituted by deuteriom, halogen, or

oxo, ot C2-Cs alkyvavl optionally substituted by deuterium, halogen, or oxo;

or R and R*? are taken together with the atom to which they are attached to form a 3-
6 membered heterocyelyvl optionally substituted by deuterium, halogen, oxo or C1-Ce alkyl

optionally substituted by deuterium, oxo, or halogen.

16671} In one variation 1s provided a compound of the formula (I}, or a salt thereot,
wherein the carbon bearing the COH and NH)G moieties 18 in the *$” configuration. In
another variation is provided a compound of the formuda (I}, or a salt thereof, wherein the
carbon bearing the CO2H and N(H)G moictics is in the “R” configuration. Mixtures of a
compound of the formula (I} are also embraced, tncluding racemic or non-racemic nmixtires
of a given compound, and mixtares of two or more compounds of different chemical

formulae.

[6672] In the descriptions hergin, it 1s understood that every description, variation,
embodiment or aspect of a moiety may be combined with every description, variation,
embodiment or aspect of other moieties the same as if each and every combination of
descriptions is specifically and individually listed. For example, every description, variation,
embodiment or aspect provided herein with respect to G of formula (§) may be combined
with everv description, variation, embodiment or aspect of L, L2, Y, L7 and/or R! the same
as if each and every combination were specifically and mmdividually histed. It is also
understood that all descriptions, variations, embodiments or aspects of formula (I3, where
applicable, apply equally to other formulae detailed herein, and are equally described, the
same as if cach and cvery description, variation, embodiment or aspect were separately and

mdividually listed for all formulae. For example,

B

all descriptions, vanations, embodiments or

aspects of formula (I}, where applicable, apply equally to any of formulae (Ila), (1ib), (IHa),

18
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(Ilib), (1Va). (IVhL), (Va), (Va-1). (Va-2), (Vb), (Vb-1}, and (Vb-2) detailed herein, and are
equally described, the same as if each and every description, variation, embodiment or aspect

were separately and mdividually histed tor all formulae.

[6673] In some embodiments of the compound of formula (I). or a salt thereof, L' is
unsubstituted C2-Ca alkylene. In a particular vanation, L' is ~-CH2~CHy—, ~-CH2-CH>-CHo—,
or ~CHy-CHz-CHy»-CHo— . In another variation, L' is ~CH:-CHy—.

[6074] In some embodiments of the compound of formula (1), or a salt thereof, -L>- is a

bond.

[6675] In some embodiments of the compound of formula (B}, or a salt thercof, -Y-isa

bond.

{6676} In some embodiments of the compound of formula (1), or a salt thereof, -Y- 152
C3-Cq cycloalkylenc. In one aspect, Y is a Cs cycloalkylene. In another aspect, Y is a Gy

cycloatkylene. In one variation, the point of attachment of the C:-Cy cycloalkylene to L2 and

of attachment of the C3-Cs cyvcloalkylene to L7 and L are via two different carbon atoms

\(/—i\\/ w § : %) In another variation, when the point of

attachment of the C3-Cs cveloalkylene to L? and L7 are via two different carbon atoms, the

stereochemistry introduced at the C5-Ca cycloalkyviene 1s trans (e.g., \(/A (,f , : /; ,

and i 3 g). In another vanation, when the point of attachment of the C5-Cs

©o

cycloalkylene to L? and L7 are via two different carbon atoms, the stereochemistry introduced

at the Cs3~Cq cycloalkyiene is cis {e.g., \(% \(J:\?/ , and I 3 é}.

{6677 In some embodiments of the compound of formuda (I}, or a salt thereof, at least

one of R?2, R?M R Rf R* R R RS R’ R® R RY RU or RY is deuterium.

{8078} Int some embodiments of the compound of formula (1), or a salt thereof, -L2-Y -L’-

are taken together to form a moiety selected from the group consisting of -CHaCH2CHa-,

1%
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~CHA{CH2 pCHo-, -CHoCH2)3CHz-, % ) andm;

wherein the wavy lines denote attachment poinds to the parent molecule.
{8679} Int some embodiments of the compound of formula (1), or a salt thereof, -LL-Q-L2-
Y-L°- are taken together to form a moiety selected from the group consisting of’

E'Cz"Ca alkylene—0O—~Cy-Cy aikyiene—f

4 5

% C.-C, alkylene—0-Cy-Cy alkylene—i A [—C,;-Cy a!kyiene—%

PR
v .
H

A G . ) .
wherein -~-* is a (3-Cs cycloalkylene optionally sabstituted by Y, and

AL
2—---C2-C4 alkylens—0-Cs-C; aikyieneMCZ—Q aikyiene----é

wherein ™ is a Cs-Cs cvcloalkylene optionally substituted by Y2,

{0680} In some embodiments of the compound of formula (1), or a salt thereof, -LL-0-L -

Y-L°- are taken together to form a moiety selected from the group consisting of:

\{\\/0\/’\/\?{ NN Y ’ "{/\/\“O\/\?’: o

\{/\\/Oﬂ\/y
. In another variation, -L'-0-L%-Y -1~ arc taken together to form a

moiety selected from the group consisting of’ W \

Onmy

\(“v
Y OOy N

\X/\\/O%
_n another particular variation, -L1-0-L2-Y-L3- are taken together

Y\\/OM
to form a moiety selected from the group consisting of ,

X AL
L and .
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{0081} In an embodiment, the compound of formula (1} or a salt thereof is provided
wherein: R!is 1,23 4~tctrahydro- 1. 8-naphthyridin-2-y1; L is -CH2CHz-, Y is a bond, and L’
1s ~-CHCHRCH2CHo-; and G is ~C(O)R?, wherein R? is a six-membered heterocyelyl, arvl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
or 3 unsaturated ring atoms are independently substituted with halogen, C1-Us alkyl or C1-Cs
haloalkvl. In an embodiment, the compound of formula (1} or a salt thereof is provided
wherein: R!is 1,2,3 4-tetrahydro-1,8-naphthyridin-2-y1; L’ is -CHoCHCH:z-, Y is a bond, and
L7 is -CHoCH2CH:-; and G is ~C(O)R?, wherein R is a six-membered heterocyclyl, aryl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, | saturated ring atom, or 2
ot 3 unsaturated rmg atoms are independently substituted with halogen, C1-Cs alkyi, or C1-Cs
haloalkyl. In an embodiment, the compoond of formula (I} or a salt thereof is provided
wherein: R! is 1,2.3 4-tetrahydro-1,8-naphthyridin-2-vi; L' is -CH2CH2:CH2CHs-, Y is a bond,
and L7 is ~-CHz2CHaz-; and G is —-C{O)}R?, wherein R? is a six-membered heterocyelyl, arvl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
or 3 unsaturated ring atoms are independently substituted with halogen, C1-Ce alkyl, or C1-Cs
haloalkyl. In an embodiment, the compound of formula (1) or a salt thereof 1s provided
wherein: R is 1,2.3 4-tetrahydro-1.8-naphthyridin-2-vl; L1 is ~-CH2CHz-. Y is 1,3~cyclobutyl,
and L7 is -CHoCHz-; and G is ~C{O)R?, wherein R? is a six-membered heterocyelyl, arvl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
o1 3 unsaturated ting atoms are independently substituted with halogen, C1-Cs alkyl, or C1-Cs
haloalkvl. In an embodiment, the compound of formula (1) or a salt thereot 1s provided
wherein: R! is 1,2,3 d-tetrahvdro-1,8-naphthyridin-2-y1; L} is -CHCHz-, Y is cis-1,3-
cvelobutyl, and LY is -CH2CHo-; and G is ~C(O)R2, wherein R? is a six-membered
heterocyelyl, arvi, or heteroaryl ring, wherein among the substitutable ring atoms in R?, 1
saturated ring atom, or 2 or 3 unsaturated ring atoms are independently substituted with
halogen, Ci-Cs alkyl, or C1-Cs haloalkyl. In an ¢mbodiment, the compound of formula (8 or
a salt thereof is provided wherein: R is 1,2,3 4-tetrahvdro-1,8-naphthyridin-2-y1; 1!

is ~-CHRCH2-~, Y is rans-1,3-cyclobutyl, and L7 1s -CH2CHz-; and G 1s ~-C{O)R?, wherein R¥ is
a six-membered heterooyclyl, aryl or hetergaryl ring, wherein among the substitutable ring
atoms im R%, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or Ci-Co haloalkyl. In an cmbodiment, the compound
of formula (I} or a salt thereof is provided wherein: R’ is 1,23 4-tetrahvdro-1,8-naphthyridin-

2-vl; Llis -CHzCH:-, Y is a bond, and L is -CHoCHCHRCHo-; and G is -R®, wherem R is a
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six-membered hetersoyelyvl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R, | saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Ce alkyl, or Ci-Cs haloalkvl. In an embodiment, the compound
of formula (1) or a salt thereof is provided wherein: R is 1,2,3 4-tetrahydro-1, 8-naphthyridin-
2-yl; L' is -CH2CH:CHo-, Y is a bond, and L7 is ~-CH:CH2CHo-; and G is ~R°, whereim R is a
six-membered heterocvelyl, aryl, or heteroary! ring, wherein among the substitutable ring
atoms in R, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or C1-Cs haloalkyl. In an embodiment, the compound
of formula (I} or a salt thereof is provided wherein: R is 1.2.3 4-tetrahydro-1. 8-naphthyridin-
2=yl Llis ~-CHCHRCHRCH2-, Y ts a bond, and L7 is -CH2CHe-: and G 1s R, wherein R¥is a
six-membered heterocyelyl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R?, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or C1-Cs haloalkyl. In an embodiment, the compound
of formula (1) or a salt thereof is provided wherein: Rl is 1,2,3 4-tetrahvdro-1,8-naphthyridin-
2-91: L} is -CHoCHe-, Y is 1.3-cyclobutyl, and 17 is -CHRCHo-; and G is -RY, wherein R¥ s a
six-membered hetersoyelyvl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R%, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or Ci1-Cs haloalkyl. In an embodiment, the compound
of formula (1) or a salt thereof is provided wherein: R! is 1,2,3 4-tetrahydro-1,8-naphthyridin-
2-v1: Llis -CH2CH-, Y is cis-1,3~cyclobutvl, and L? is -CH2CHo~; and G is —R°, wherein R
15 a six~-membered heterocyelvl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R%, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or C1-Cs haloalkyl. In an embodiment, the compound
of fornula (I} or a salt thereof is provided wherein: R! is 1.2.3 4~tetrahydro-1.8-naphthyridin-
2-vl; Llis -CH2CHa-, Y is frans-1 3-cyclobutyl, and L3 is -CHoCH:-; and G is ~R?, wherein
R is a six-membered heterocyelyl, arvi, or heteroaryl ring, wherein among the substitutable
ring atoms in R?, | saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, Ci1-Cs alkyl, or C1-Ce haloalkyl. For each individual preceding
embodiment described in this paragraph, a further embodiment is disclosed 1 which among
the substitutable ring atoms in R®, one of: one saturated ring atom is substituted with C1-Cs
haloalkyl, ¢.g., -CFs; two arvl ring atoms are independently substituted with halogen; and 2 or

3 heteroaryl ring atoms are independently substituted with halogen or C1-Cs alkyl, c.g.,
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methvl. Further, in vanious embodiments, each preceding embodiment described in this

paragraph may be excluded from the compound represented by formula (I) and salts thercof.

3082} In an embodiment, the compound of formula (1) or a salt thereof is provided
wherein: R! is 5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl; L' is -CH2CH:-, Y is a bond, and L*
is ~CHoCHCHCHz-; and G is —~C{O)R?, wherein R? is a six-membered beterocyclyl, arvi, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
or 3 unsaturated ring atoms are independently substituted with halogen, C1-Co alkyl, or U1-Cs
haloalkvl. In an embodiment, the compound of formula () or a salt thereof 13 provided
wherein: R’ is 5,6,7 &-tetrahydro-1,8-naphthyridin-2-vi; L is -CHzCH2CHo-, Y 1s a bond, and
LY is -CHCHRCHo-; and G is ~C{O)R?, wherein R” is a six-membered heterocyclyl, arvl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
o1 3 unsaturated ting atoms are independently substituted with halogen, C1-Cs alkyl, or C1-Cs
haloalkvl. In an embodiment, the compound of formula (1) or a salt thereot 1s provided
wherein: R!is 5.6,7 8-tetrahvdro-1,8-naphthvyridin-2-y1; L' is -CHoCHCH2CH:-, Y s a bond,
and LY is -CH2CHz-; and G is ~C(O)R2, wherein R? s a six-membered heterocyelyl, aryl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
or 3 unsatorated ring atoms are independently substituted with halogen, C1-Cs alkvl, or C1-Cs
haloalkyl. In an embodiment, the compound of formula (1) or a salt thereof 15 provided
wherein: R is 5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1; L' is -CH2CHy-, Y is 1L.3-cvelobutyl,
and L7 1s -CHzCHz-; and G 1s ~C(O)R?, wherein R’ is a six-membered heterocyelyl, arvl, or
heteroaryl ring, wherein among the substitutable ring atoms in R?, 1 saturated ring atom, or 2
or 3 unsaturated ring atoms are independently substituted with halogen, C1-Co alkyl, or (1-Cs
haloalkyl. In an embodiment, the compound of formula (I) or a salt thereof is provided
wherein: R’ is 5.6,7 &-tetrahydro-1,8-naphthyridin-2-v1; L is -CH2CHz-, Y is cis-1,3-
cyclobutyl, and L7 is -CH2CH:-; and G is ~C{O)R®, wherein R? is a six-membered
heterocyciyl, arvl, or heteroary! ring, wherein among the substitutable ring ators in R?, |
saturated ring atom, or 2 or 3 unsaturated ring atoms are independently substituted with
halogen, C1-Ce alkyl or C1-Ce haloalkyl. In an embodiment, the compound of formula (1) or
a salt thereof is provided wherein: Rl is 5.6,7 8-tetrahvdro-1.8-naphthyridin-2-yl; L!

is -CHzCHo-, Y is frans-1,3-cyvclobutyl, and L7 is -CH2CH:-; and G is ~C(OYR?, wherein R? is
a six~-membered heterocyelyl, aryl, or heteroaryl ring, wherein among the substitutable ring
atoms in R%, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently

substituted with halogen, C1-Cs alkyl, or C1-Cs haloalkyl. In an embodiment, the compound

23



WO 2020/076862 PCT/US2019/055252

of formula (I) or a salt thereof is provided wherein: R! is 5.6,7 8-tetrahvdro-1.&-naphthyridin-
2=yl Llis -CH:CHz-, Yis a bond, and L7 is ~-CHoCHCH2CHe-; and G is -R7, wherein R¥ is a
six-membered heterocvelvl, arvl, or heteroarvl ring, wherein among the substitutable ning
atoms in R?, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or Ci-Cs haloalkyl. In an embodiment, the compound
of formula (1) or a salt thereof is provided wherein: Rl is 5,6,7 8-tetrabvdro-1,8-naphthyridin-
2-v1: B is ~CHoCHRCH:-, Y is a bond, and L7 is ~-CHRCHRCH-; and G is —R7, wherem Rl is a
six-membered hetersoyelyvl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R, | saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Ce alkyl, or Ci-Cs haloalkvl. In an embodiment, the compound
of formula (1) or a salt thereof is provided wherein: R/ is 3,6,7 8-tetrahydro-1, 8-naphthyridin-
2-yl; L' is -CHCH:CHoCHo-, Y is a bond, and L7 is -CH2CHa~ and G is -R°, wherein Rl isa
six-membered heterocvelyl, aryl, or heteroary! ring, wherein among the substitutable ring
atoms in R, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or C1-Ce haloalkyl. In an embodiment, the compound
of formula (I} or a salt thereof is provided wherein: R! is 5.6,7 8-tetrahvdro-1.8-naphthyridin-
2=yl LY is ~-CHzCHe-, Y is 1,3-cyclobutyl, and L is ~-CHzCH-; and G is —R?, wherein R is a
six-membered heterocyelyl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R?, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or C1-Cs haloalkyl. In an embodiment, the compound
of formula (I} or a salt thereof is provided wherein: R is 5,6,7.8-tetrahydro-1,8-naphthyridin-
2-91: L} is -CHoCHe-, Y is cis-1,3-cyelobutyl, and LY is -CH2CHo-; and G is —R°, wherein R°
is a stx-membered heterocyclyl, arvl, or heteroaryl ring, wherein among the substitutable ring
atoms in R%, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs alkyl, or Ci1-Cs haloalkyl. In an embodiment, the compound
of formula (1) or a salt thereof is provided wherein: R! is 5,6,7 8-tetrahydro-1,8-naphthyridin-
2-yl: L' is -CH2CH:-, Y is trams-1,3-cyclobutyl, and L7 is -CHoCHz-; and G is —R°, wherein
R? is a six-membered heterocvelyl, arvl, or heteroaryl ring, whercin among the substitutable
ring atoms in R?, 1 saturated ring atom, or 2 or 3 unsaturated ring atoms are independently
substituted with halogen, C1-Cs atkyl, or C1-Cs haloalkyl. For each individual preceding
cmbodiment described in this paragraph, a further embodiment 1s disclosed 1o which among
the substitutable ring atoms in R, one of: one saturated ring aton is substituted with C1-Ce

haloatkvl, ¢.g., -CF3; two arvl ring atoms are independently substituted with halogen; and 2 or
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3 hetercaryl ring atoms are independently substituted with halogen or C1-Cs alkyl, oz,
methyl. Further, in various embodiments, cach preceding embodiment described in this

paragraph may be excluded from the compound represented by formuda (I) and salts thereof,

[6083] In some embodiments, the compound of formula {1} is of the forouda (Ha):

(1)
or a salt thereof, wherein R? is as defined for formula (1).

[6084] In some embodiments, the compound of formula (1) is of the formula (1ib):

3
B .
HN G N N
I\/ ME;O
070K &

or a salt thereof, wherein R? 15 as defined for formula ().

(1ib)

{0085] In some embodiments, the compound of formula (1) is of the formula (Ia):

Ry. .0
hé H
HNWOM\YQN;\[\NJ
oo S

or a salt thereof, wherein R? 15 as defined for formula (1),

{(fiia)
[0086] In some embodiments, the compound of formula (1) is of the formula (Iib):

RS

! H
HIN N N

0% ™ OH =

or a salt thereof, wherein R is as defined for formula (I).

(111b)

{087 In some embodiments, the compound of formula (1) 1s of the formula (IVa):

R,_.0
e _ H
HNI\/\/Q%

|
o7 oH #

or a salt thereof, wherein R? is as defined for formula ().

(TVa)
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{0088 In some embodiments, the compound of formula (1) is of the formuala (IVb):

RB
}

i H
HNI\/\/Q i N N\=

07 OH {IVb)

or a salt thercof, wherein R” is as defined for formula (I).

[6089] In some embodiments, the compound of formula (1) 1s of the forouda {(Va):

HN Q
T H
N\ N\1
0% OH |
Z " (Va)
or a salt thereof, wherein R? is as defined for formula (I).

[60949) In some embodiments, the compound of fornmula (Va) 1s of the formula (Va-1):

RZ
\T//

O
HN O
H
O OH |
& (Va-1)

or a salt thereof, wherein R? is as defined for formula (1).
{6691} In some embodiments, the compound of tormula (Va) 1s of the formula (Va-2):

o

Hi

O
N O,
A H
\ N\ N
o TOH |
“ (Va-2)

or a salt thercof, wherein R? is as defined for formula (1),

{6692} In some embodiments, the compound of formula (1) is of the formula (Vb):

$3
HN]/\A/O
07 OH

or a salt thereof, wherein R7 is as defined for formula (I).
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[6093] In some embodiments, the compound of formula (Vb} is of the formula (Vb-1):

RS
i

' (Vb-1)
or a salt thereof, wherein R is as defined for formula (I).

{6694} In some embodiments, the compound of formula (Vb) 1s of the formula (Vb-2):

RS
{

L (Vb-2)
or a salt thercof, wherein R” is as defined for formula (I).

[(6095] In some embodiments, the compound of formula () 15 of the foromuda:

wherein j and k are respectively 2 and 4, 3 and 3, or 4 and 2,

or a salt thereof,

{6096} In some embodiments, the compound of formula (1) s of the formula;

0 C45 alkyl(R?),

o\.\\y,ac1 5 alkyl(R2N, 4 \/j""(Rz'”)o—4
H
HNW@ N\\./ O\ N’\ N
/% kl L
HO o
(H-A-1a-1) (51 A- mﬁ) . (ﬂnAnlamj)

or a salt thereof.
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[6097] In some embodiments, the compound of formula (1) ts of the formula:

I \\ i (\/\
O I ------ (Rad}C—d (R )&J-"'*
/
HN jO N\v ﬁ‘oﬁ\@f/
Ho/**\o o

(l-A-1b-1) (TI-A-1b-2

or a salt thereof.

{8698} In some embodiments, the compound of formula (f) is of the formula:

2c ch
O/*y{( Jo-a /}/‘( Jo-a
o’““o

(I-A-1¢-1) gnAu:L)

or
or a salt thereof

[6099] In some embodiments, the compound of formula (1) 15 of the formula:

O
N%(R%)o 4 N/h\/?/(Rze)o-s
HN. L N\
jO i i O\ /
HO™ S0 Z
A1) (H A-1d-2)

= ;N(’(R )k,ﬁ.
o@;
o 0

(1-A-1d-3)

X

or a salt thereof.

{6104} In some embodiments, the compound of formula (1) s of the formula;
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oﬁ/cﬂ_@ atky Ry, OYOCM alkyl(R?Y, 4

HN O

(1-A-2a-3) ‘ HOTO  a2aa)

or a salt thereof.

{6101} In some embodiments, the compound of formula (1) is of the formula;

C1palkyl R(R).4
© N“c 6aikyi OYN‘R”‘(R‘?'E}OM_,*
HN O
\T

N\

or a salt thereof.

{8162} In some embodiments, the compound of formula {(f) 1s of the formula:

OulSe s ) -
A f ps
(11 A-2c-1) P (I1-A-2¢-2)

(R*Ng4 (R
ﬁ'@j Qﬁ“\/\/‘ "
HIN HN. O

HO™ S0

HO™ 0

(11-A-2c-3) (11-A-2c-4)

LOF
or a salt thereof,

[6103] In some embodiments, the compound of formula (1) ts of the formula:
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O {-)/(R?C\)g 4

I” M
(T-A-2d-1) 0

K\ O (R?),.4
f A

HN O
Lo
( ) & , OF

or a salt thereof,
[0104]

HN—;/(R “Yo-4

N
]:\/ N\
(11-A-2e-1) P

(ch) )
GYC:EEJ/H -
e

HN
(I-A-2¢-3)

O
H

H O

PCT/US2019/055252

9] 'RZG‘
o [“ AR o4
HN._~ O

P
HO O racany 1

o @%/(ch)o-e;

F
=1

HN\//\\/O
J S
ST AR 0,
O P O/
HN O
LT BN
(-A-2d-6) E _

In some embodiments, the compound of formula (1) is of the formula;

5 NH(R2y,

HO X0

.
(T1-A-2e-2)

H:Em/(RZC)o-z@

(EA-2e-4) I

!
g
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§ (R¥.4 (R%®).4
(J/ HN
Oy, O 0y, 0O
HN O
H
T
N
N AR F N AR
O | j/( Jo-4 o | (R4
\O .
HNI\/Q\(,\ HNWg -
, PN AN
HO™ 0 (1-A-2e-7y HOTO  razes) | /

,Or
or a salt thereof.

{61035} In some embodiments, the compound of formula (1) s of the formula;

ul
HN-N (R2e N_AR*)g.4
o %éb’ Jo-a a EI;N
HN HN

{({1-A-21-1) (I{-A-212)
2e H 2e
=N AR Y54 AR o4

Oz N Ot AN

HNI\/O\(,\ “ ﬁ HNI\/Q

o & AR N ,\5,/@2@)
HN IV \\,
HO™ 0 (TI-A-2£-6)
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H H
(\/ N AR 4 W’N\ \%{Rze)@.@
y Be
OYN% Oﬁ\//
HN I\/O\Yq H HN O\(/,\ N\

or a salt thereof

13186} In some embodiments, the compound of formula (1) is of the formula:

HN\,/\/O — H
L N
f\om HOO gy EN\
HO™ O@1-B-1) (11-B-2) P or
R‘S

H E{51\/()// ,

HO™ 0 (1I-B-3}

wherein j and k are respectively 2 and 4, 3 and 3, or 4 and 2,
or a salt thereof.

[6187] In some enmbodiments, the compound of formula (1) 15 of the formula;

, or a salt thereof.
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{@H}&E In some embodiments, the compound of formula (1) is of the formula;

N {(R%).3

Ly Y
HIN O//,
Js
HO™ 0 {(11-B-3a}
. OF
RSE’:}O 4M\E
HNIMQ//,
HO ™0

(I[-B-3b)

or a salt thereof

10109] Reference to formula () or any vanation thereof includes reference to (lla}, (1ib),
(Iffa), (Jifb), (IVa), (IVb), (Va), (Va-1), (Va-2), (Vb), (Vb-1), (Vb-2), (If-A-1}, (1I-A-2), (II-
A4y, (H-A-21), (-A-1a-1), (TF-A-1a-2), (T1-A-13-3), (I1-A-1B-1), (TT-A-10-2), dI-A-Tc-1),
(I-A-1c-23, (I1-A-1d-1), (JI-A-1d-2), (JI-A-1d-3), (II-A-2a-1), ({I-A-2a-2), (11-A-2a-3), {H-A-
Z2a-4), (H-A-2b-1), (I1-A-2b-2}, (H-A-2c-1), (H-A-2¢-2), (TI-A-2¢-3), (H-A-2¢-4), {I[-A-2d-1),
(IF-A-24d-2), (H-A-2d-3), (1-A-2d-4), (1-A-2d-5), (H-A-2d-6), (I-A-2e-~1), (11-A-2e-2), (-
A-2e-3), (HI-A-2¢-4), (IF-A-2¢-33, (H-A-2¢-6), (I-A-2¢-7), (11-A-2¢-8), (1I-A-21-1), (JI-A-2f-
2}, QL-A-26-3), (TH-A-26-4), (-A-28-5), (IT-A-21-6), (H-A-268-7), (H-A-21-8), (H-A-21-9), (li-
A2E-10), (I-B-1), (1-B-2), (I-B-3), (J-B-1a), (1I-B-2a), (I-B-2b), (I{-B-3a), or (II-B-3b), a

compound of Table | or Table 2, or anv one of compounds 1-329.
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{6114 In some embodiments of the compound of formula (1), or a salt thereof, the

corapound 1s sclected from the group consisting of

G-(H)N
COOH

G-(H)N O,
()v’\/ﬂ\/\/ H
COOH PAANGRL

GﬁﬂNQ(A\/O

!

COOH

cand

G-{HIN,,_o~ O "

COOH \”L\v/\w/N\ N
. or a pharmaceutically acceptable salt thereof,
wherein G is as detined for formula (I), or any applicable vanation thereof, and the alpha-
carbon of the amino acid can have cither R or § absolute stercochemistry as indicated. In one
such crobodiment, the alpha-carbon of the amino acid is in the S absolute stercochemistry.
When the alpha-carbon of the amino acid 1s m the S absolute stereochemical configuration, m
some embodiments such a compound is substantially isolated from the corresponding
compound in which the amino acid is in the R absolute stereochemical configuration, such as
when a composition compnsing the compound in the 5§ absolute stereochemical configuration
comprises no more than 3% or 3% or 1% or 0.5% or 0.1% by weight of the corresponding
compound having the R absolute stereochemical configuration. In ancther sach embodiment,
the alpha-carbon of the amino acid is in the R absolute stereochemistry. When the alpha-
carbon of the amino acid is 1 the R absolute stereochemical configuration, in some
embodiments such a compound is substantially 1solated from the corresponding compound in
which the amino acid is in the S absolute stereochemical configuration, such as when a

composition comprising the compound in the R absolute stereochemical configuration
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comprises no more than 3% or 3% or 1% or 8.3% or 0.1% by weight of the corresponding
compound having the 5 absolute stercochemical configuration. In another embodiment is
provided a composition comprising a foregoing compound, or a pharmaceutically acceptable
salt thergof, and a pharmaceutically acceptable carrier. In one such embodiment is provided a
composition comprising 3 mixture of a compound in which the alpha-carbon of the amino
acid is m the S stercochemical configuration and a compound in which the alpha-carbon of

the amino acid 1s in the R stereochemical configuration.

{6111} Also provided in another embodiment is a compound of formula (1), or a salt
thereof, wherem G is ~C{O)}R? and R? is C1-Cs alky! substituted by 0-5 R* groups. In one
aspect of the foregoing embodiment, R? is unsubstituted C1-Cs alkyl {e.g., unsubstituted Cy-
Cs alkyl). In one aspect of the foregoing embodiment, the Ci-Cs alkyl of R? is straight-chain
alkvl (e.g., n-butyl). In another aspect of the foregoing embodiment, the C1-Cs alkyl of R is
branched alkyl (e.g., iso-butyl). In another aspect of the foregoing embodiment, R? 1s

(1-Cs alkyl substituted by 1-5 R? groups, wherein cach R?? is independently selected from
halogen, Ci-Co alkyl, C3-Cs cyeloalivl, 3- to 12-membered heterocvelvl, Co-Cha aryl, 5- to
10-membered heteroarvl, -CN, -OR?, -NROR7, -NRIC{O)OR®, and -S(OnR>, wherein the -
Co alkyl, C3-Cs cycloalkyl, 3- to 12-membered heterocvelyl, Ce-Cra aryl, and 5- to 10-
membered hetercaryl of R* are independently optionally substituted by R*. In another aspect
of the foregoing embodiment, R? is (5-Cs alkyl substituted by 1-5 R® groups, wherein at
Jeast one of the R™ groups is halogen {e.g., R* Us alkvl substituted by 2-3 fluoro groups). In
another aspect of the foregoing embodiment, R? is C1-Cs alkvl {e.g., C1-Cs alkyl) substituted
by 1-5 R* groups, wherein at least one of the R?? groups is (3-Cs cycloalkyl (e g,
cyclopropyl, cyclobutvl, and cyvclohexyl). In another aspect of the foregoing embodiment, R?
is C1-Cs alkyl substituted by Ci-Cs cycloalkyl, wherein the C5-Ce cycloalkyl is substituted by
0-3 groups selected from the group consisting of halogen, C5-Cs alkyl {e.g., methyl}),

and -OR {e.g., -OH and —~OCH3). In another aspect of the foregoing embodiment, R is
C1-Cs alkyt substituted by C5-Co cycloalkyl, wherem the Ci-Cs cvcloalkyl unsubstituied. In
another aspect of the foregoing embodiment, R” is C1-Cs alkyl substituted by 1-3 R?® groups,
wherein at least one of the R* groups is 3- to 12-membered heterocycelyl (e.g. R is Cy alkyl
substituted by 6-membered heterocyclvl). In another aspect of the foregoing embodiment, R?
is C1-Cs alkvl substituted by 1-5 R* groups, wherein at least one of the R* groups is Ce-

Cia arvl, wherein the Cs-Cua aryl is independently optionally substituted by halogen or Ci-Cs

alkvl substituted by 0-5 halogen (e.g., R*? 1s unsubstituted phenyl or phenyl substituted by 1-3

[
i
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halogen. In another aspect of the foregoing embodiment, R is Co-Cs alkyl {e.g., Cs alkyl)
substituted by 1-3 R? groups, wherein at least one of the R?? groups is 5- to 10-membered
heteroaryl substituted by (-3 R* groups {(e.g., R? is unsubstituted pyridiny!). In another
aspect of the foregoing embodiment, R? is C1-Cs alkyl substituted by 1-5 R groups, wherein
at least one of the R?® groups is -OR®, wherein each R° is independently selected from
hydrogen, Ci1-Cs alkyl, and Cs~-Cra aryl {e.z., R® is Cs-Cig aryl substituted by 0-5 halogen). In
another aspect of the foregoing embodiment, R” is C1-Cs alky] substituted by 1-5 R groups,
wherein at least one of the R? groups is -CN, -NROR7, -NRC(OYORS, or -S{0)»R>. In another
aspect of the foregoing cmbodiment, R? is C1-Cs alkvl substituted by 2-5 R% groups, wherein
each R is independently selected from halogen, Ci-Cs alkyl, C3-Cs evcloalkyl, 3~ to 10-
membered hetercaryl, Cs-Cia aryl, -CN, -OR’, and -NR’C{O)OR®. In another aspect of the
foregoing embodiment, R? is C1-Cs alkyl substituted by 2-5 R? groups, wherein at least one
R?* group is pheny! substituted by 0-5 halogen and at least one R? group is OR5, whercin

cach R’ is independently selected from hydrogen and C1-Ce alkyl.

[6112] Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis -
R2s
RZa
./Rga 22 \/
C{O)R? and R? is selected from the group consisting of: . . , I , e ,

RZ g

R23 .
RZB R2a )
%\ R=a Rga RZ;{ RZa
. . I . ,and b , wherein cach R?? is

mdependently as defined for formula (f).

[0113] Also provided in another embodiment is a compound of formula {0}, or a salt
thereof, wherein G is ~C{O)R? and R” is C5-Cs cycloalkyl substituted by 0-3 R® groups. In
another aspect of the foregoing embodiment, the Cs-Ca cycloalkyl of R? is monocyelic. In
another aspect, the (3-Ce cveloalkyl of R? is bicyclic {e.g., fused, spiro, or bridged). In
another aspect, R? is unsubstituted C3-Cs cycloalkyl (e g, bicyele[2.2 2joctanyl). In another
aspect of the foregoing embodiment, R” is Cs-Cs cycloalkyl substituted by 1-5 R¥ groups,
wherein each R™ is independently selected from halogen, Ci-Cs alkyl, 3- to 12-membered
heterocycivl, Ce-Ca aryl, 3- to 10-membered hetercaryl, and -OR>. In another aspect of the
foregoing embodiment, R? is C3~Cs cycloalkyl {(e.g., cvclopropyl or cvelohexyl) substituted
by 1-5 R® groups, wherein at least one of the R* groups is halogen (e.g., fluoro). In another

aspect of the foregoing embodiment, R? is C3-Cs cycloalkyl substituted by 1-5 R™ groups,
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wherein at least one of the R? groups is C1-Cs alkyvl, wherein the C1-Cs atkyl of R s
substituted by 0-3 R* groups (e.g, R¥™ is (1~C2 alky! substituted by 1-5 R¥ groups, wherein
cach R* groups is independently sclected from phenyl! substituted by 0-5 halogen and 6-
membered hetercaryl substituted by 0-3 halogen). In another aspect of the foregoing
embodiment, R? is (3-Ce cycloalky! substituted by 1-5 R? groups, wherein at least one of the

R groups is 3- to [2~-membered beterocyclyl {e.g.. tetrahydro-2H-pvranyl or benzodioxolyl)

20

In another aspect of the foregoing embodiment, R? is C3-Cs cycloalkyl substituted by 1-5 R
groups, wherein at least one of the R’ groups is Cs-Cis arvl substituted by 0-5 R* groups,
wherein each R*® is independently sefected from balogen, C1-Co alkyl, and -OR® {e.g., R® is
unsubstituted phenyl or R is phenyl substituted by fluoro, methvl, tert-butyl, or ~OCF3). In
another aspect of the foregoing embodiment, R? is C3-Cr cycloalkyl substituted by 1-5 R
groups, wherein at least one of the R? groups is 5- to 10-membered heteroaryl {e.g.,
pyridinyl or isoquinolinyl). In another aspect of the foregoing embodiment, R? is (5-Cs
cyeloalkyl substituted by 2-5 R groups, wherein cach R™ is independently selected from
halogen (e.g., fluoro), Cs-Cra arvl {e. g, phenvl), and -OR (e g., -OH). In another aspect of
the foregoing embodiment, R? is C3-Cs cycloalkyl substituted by 2-5 R™ groups, wherein at
lcast one R? group is halogen {(e.g., fluoro) and at least one R? group is phenyl substituted

by 0-5 C1-Cs alkvl (e.g., -CH3).
{0114} Also provided is a compound of formula (1}, or a salt thereof, wherein G 15 -

12y 2k
(R (R*), L (R2DY,

C(O)R? and R? is selected from the group consisting of: = _ - , ,

G— R?),

180 1, 2, 0or 3. In one vanation, n is 0. In another vanation, n is 1. In another variation, nis 2.

(R,

, , and , wherein R? is as defined for formula (I), and n

in vet another vanation, n is 3.

[3115] Also provided in another embodiment 1s a compound of formula (I}, or a salt
thereof, wherein G is ~C{(O)R? and R? is 3- to 12-membered heterocyclyl substituted by 0-3
R?¢ groups. In another aspect of the foregoing embodiment, the 3- to 12-membered
heterocyciyl of R? is monocyclic. In another aspect of the foregoing embodiment, the 3- to

12-membered heterocyvelvl of R? is bicyclic {e.g., fused, spiro, or bridged). In another aspect

(98]
~3
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of the foregoing embodiment, R? unsubstituted 4- to 10-membered heterocyclyl (e.g.,
azetidinyl, pyrrolidinyl, piperidinyl, oxetanyl, tetrahydrofuranyl, tetrabydropyranyi,
oxabicyclohexanyl, oxabicyclooctanyl, tetrabydro-2H-thiopyranvl, morpholinyl,
benzodioxanyl, 3-oxabicyclo|3.1. 0thexanyl, or 8-oxabicyclo]3.2 1octanyl). In another aspect
of the foregoing embodiment, R? is 3- to 12-membered heterocyclyl substituted by 1-5 R*
groups, wherein each R* is independently selected from oxo, halogen, €1-Ce alkyl, Ce-

Cia arvl, 5- to 10-membered heteroaryl, -CN, -OR, -C{OR’, -C{OYOR’, and -S(O1R’ In
another aspect of the foregoing embodiment, R” is 4- to 6-membered heterocvelyl (e g,
oxetanyl, tetrahvdropyranyl, or azetidinyl) substituted by -5 R groups, wherein at least one
of the R* groups is C1-Cs alkyl, wherein the Ci-Cs alkyl of R* is substituted by 0-5 R*
groups. In another aspect of the foregoing embodiment, R is {1-Cz alkyl substituted by 1-3
R groups, wherein each R* groups is independently selected from halogen; phenvl
substituted by 0-5 halogen; 6-membered heteroarvl {e.g., pyridiny! or pyrinudinyl}
substituted by (-5 halogen; and ~-NR*C(GIORY {e.g. -NHC(O)YO--butyl). Tn another aspect
of the foregoing embodiment, R? is 4- to 6-membered heterocyelyl substituted by 1-3 R*¢
groups, wherein at least one of the R% groups is unsubstituted Ce-Cig arvl {e.g., phenyl). In
another aspect of the foregoing embodiment, R? is 4- to 6-membered heterocvelvl {e.g., 5-
membered heterocyclyl) substituted by 1-5 R™ groups, wherein at least one of the R* groups
is 5~ to 10~-membered heteroaryl substituted by 0-5 C1-Cs alkyl {(e.g., R is pyrazolyl
substituted by —~CH3). In another aspect of the foregoing embodiment, R? is 4~ to 6-membered
heterocycly! substituted by 1-3 R groups, wherein at least one R* group is ~-C{O)R°,
-C{OYOR®, or -S(01:R°, wherein cach RO is independently €1-Ce alkyl. In another aspect of
the foregoing embodiment. R? is 4- to 6-membered heterocyelyvl {e.g., 1.2-dihydropyridinyl}
substituted by 1-5 R* groups, wherein at least one R* group is oxo. In another aspect of the
foregoing embodiment, R? is 4- to 6-membered heterocycelyl substituted by 2-3 R groups,
wherein each R is independently selected from halogen, C1-Cs alkyl, -C{O)R?,

and -C{OYOR>. In another aspect of the foregoing embodiment, R? is 4- to S-membered
heterocyclyl substituted by 2-5 R* groups, wherein at least one R* group is €1-Ce alkyl
substituted by (-3 halogen and at least one R group is -C(O)R? or -C(OYOR’. In anocther
aspect of the foregoing embodiment, R? is azetidinyl, pyrrolidinyl, piperidinyl, oxetanyl,
tetrahydrofuranyl, tetrabyvdropyranyl, oxabicvelohexany!, oxabicvelooctanyl, tetrahvdro-2H-

thiopyranyl, morpholinvl, or benzodioxanyl, each of which is substituted by 0-5 R* groups.
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{8116} Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis -

(R®), H (R%),

(5 %i;

C(O)R? and R? is selected from the group consisting of sk

F)){(R‘?”)\ /.E (R? p {R%%), faR Y (\JL'( 20y y : (R20),

o (R

for formula (I), andnig 0, 1,2, 0r3 Inone va,ria,tion? nis & In another vanation, nis 1. In
another vanation, nis 2. In vet another variation, n 18 3. In the above structures that depict an

~N{H)- moiety and n is 1, 2, or 3. it is understood that one of the R* groups can replace the

hydrogen atom of the -N(H)- moiety {e.¢., nis l and R? is 3

[6117] Also provided in another embodiment is a compound of formula (1), or a salt
thereof, wherein G is ~C(OYR? and R? is Co-Cra aryl substituted by 0-5 R* groups. In another
aspect of the foregoing embodiment, R? is unsubstituted Ce-Cro aryl {e.g, phenvl, indanvl, or
1.2,3 d-tetrahydronaphthalenyl}. In another aspect of the foregoing cmbodiment, R? is

Co-C 1o aryl substituted by 1-5 R™ groups, wherein each R is independently selected from
halogen, Ci-Cs alkyl, Cs-Cs cycloalkyl, 3- to 12-membered heterocvelyl, 5- to 10-membered
heteroaryl, -CN, and -OR>, wherein the C1-Cs alkyl, C3-Cs cycloalkyl, 3- to 12-membered
heterocyclyl and 5~ to 10-membered heteroaryl of R?Y are each independently substituted by
0-5 halogen, C1-Cs alky! or OR®. In another aspect of the foregoing embodiment, R is

Co-Cro aryl substituted by 1-5 R* groups, wherein at least one of the R? groups is halogen
{e.g., fluoro or chloro). In another aspect of the foregoing embodiment, R? is Co-Cio arvl
substituted by 1-5 R™ groups, wherein at least one of the R™ groups is C1-Cs alkyl, wherein
the C1-Cs alkyl of R is substituted by 0-5 R* groups (e.g., R? is -CH3s). In another aspect of
the foregoing embodiment, R? s C1-C: alkyl substitated by 1-5 R* groups, wherein each R*
groups is independently selected from halogen and OR®(e.g., R? is -CHx(OH), or -CF3). In
another aspect of the foregoing embodiment, R* is Cs-Cio arvl (e g, phenyl) substituted by 1-5

R groups, wherein at least one of the R?? groups is (3-Cs cycloalkyl (e.g., eyclopropyl). In
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another aspect of the foregoing embodiment, R? is Cs-Cio arvl {e.g, phenvl) substituted by 1-5
R4 groups, wherein at least one of the R?? groups is 6-membered heterocvelvl {e.g.,
morpholinyl}. In another aspect of the foregoing embodiment, R? is Cs-Cio arvl {e.g, phenyl)
substituted by 1-5 R™ groups, wherein at least one of the R™ groups is 3- to 6-

membered heteroaryl (e.g.. pyrazolyl, thiazolyl, or pyridinyl), wherein the hetercaryl of R? is
substituted by 0-5 Ci-Cs alkyl groups {e.z., ~-CH3). In another aspect of the foregoing
embodiment, R? is Ce-Cuo aryl {e. g, phenyl) substituted by 1-5 R™ groups, wherein at least
one of the R? groups is ~OR’, wherein each R is independently selected from Ci-(2 alkyl
substituted by 0-3 groups selected from halogen {e.g., fluoro} and -OR¥ {e.g., -OCH:). In
another aspect of the foregoing embodiment, R? is Ce-Co arvl {e.g, phenyl) substituted by 2-5
R? groups, wherein each R* i independently selected from halogen, C1-Cs alkyl, -CN, and
-0OR3. In another aspect of the foregoing embodiment, R? is Ce~-Cro aryl (& g, phenyl)
substituted by 2-5 R groups, wherein at least two of the R* groups are halogen {e.g., flucro
or chloro). Tn another aspect of the foregoing embodiment, R? is Cs-Cro aryl (e.g, phenyl)
substituted by 2-3 R? groups, wherein at least one of the R? groups is C1-Cs alkyl and at
least one of the R™ groups is selected from the group consisting of halogen, -CN_ and -OR°.
In another aspect of the foregoing embodiment, R? is phenyl, indanvl, or 1,2,3 4~

tetrahvdronaphthalenyl, each of which is substitated by 0-3 R* groups.

{6118} Also provided is a compound of formula (I}, or a salt thereof, wherein Gis -

7 (RYY,
(R, .

mdoven
>

cand . . wherein R* is as defined for formula (I). and nis 0. 1.
2, or 3. in one vanation, n is 0. In another vanation, n1s 1. In another varnation, nis 2. In vet

another variabion, n is 3.

{6119} Also provided in another embodiment is a compound of formula (1), or a salt
thereof, wherein G is —~C{O)R” and R? is 5~ to 10-membered heteroaryl substituted by 0-5 R*
groups. In another aspect of the foregoing embodiment, R? is unsubstituted 3~ to 10-
membered heteroaryl {e.g., pyridinvl. pyvrrolopyridinyl, quinolinvl, or 4,5,6,7-tetrahydro-

indazolyl). In another aspect of the foregoing embodiment, R? is 3- to 10-membered

40
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heteroaryl substituted by 1-5 R groups, wherein each R’ is independently selected from
halogen, Ci-Cs alkyl, and -OR>. In another aspect of the foregoing embodiment, R? is 5-to
10-membered heteroarvl {e.g., pyridinyt) substituted by 1-5 R® groups, wherein at least one
of the R* groups is halogen. In another aspect of the foregoing embodiment, R? is 5- to 10~
membered hetercaryl {e.g., pyridinyl, pyrimudinyl, pyrrolopyridinyl, or indazolvl) substituted
by 1-5 R* groups, wherein at least one of the R* groups is C1-Cy alkyl. wherein the Ci-

Ca alkyl of R is substituted by 0-5 halogen groups (e.g., R* is ~CHs or ~CF3}. In another
aspect of the foregoing embodiment, R? is 5- to [0-membered heteroaryl substituted by 2-5
R?¢ groups, wherein cach R is independently selected from halogen, C1-Co alkyl, and —CN.
in another aspect of the foregoing embodiment, R? is 5- to 10-membered heterocaryl
substituted by 2-5 R* groups, wherein at least two of the R™ groups are halogen. In another
aspect of the foregoing embodiment, R? is 3- to 10-membered heteroaryl substituted by 2-3
R? groups, wherein at least two of the R* groups are C1-Cs alkyl. In another aspect of the
foregoing embodiment, R” is 5- to 10-membered heteroaryl {e.g., pyridiny! or pyrimidinyl)
substituted by 3-5 R% groups, wherein each R?® is independently selected from halogen, Ci-
Cs alkyl, and ~CN. In another aspect of the foregoing embodiment, R? is 5- to 10-membered
heteroaryl (e.g., pyridinyi or pyrunidinyl) substituted by three —CH» groups. In another aspect
of the foregoing embodiment, R? is 5- to 10-membered heteroaryl (e.g., pyridinyl or
pyrimidinyl) substituted by two ~CHs groups and oune halogen group. In another aspect of the
foregoing embodiment, R? is pyrazolyl, pyridyl, pyrimidinyl, indazoly!, pyrrolopyridinyi,

gquinolinyl, or 4,5,6, 7-tetrahvdro-indazolyl, cach of which is substituted by 0-3 R* groups.
{0120] Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis -
Xy =,
m (R%), N‘ (R%®).
7 7

C{O)R? and R’ is selected from the group consisting of:

N
= \” (R2e NC;\ N
4= R i (R%%),,
S f \ n
- ,and

, wherein R?¢ is as defined for formula (1), and nis 6, 1, 2,
or 3. In one vanation, n 1s 0. In another vanation, n 1s 1. In another variation, nis 2. In vet
another varation, n s 3.

{6121} Also provided in another embodiment is a compound of formula (1), or a salt

thereof, wherein G is ~C{OR? and R? is ~OR¥ . In another aspect of the foregoing
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embodiment, R” is selected from the group consisting of Ci-Cs alkyl, C3-Ce cycloalkyl. 3-to

12-membered heterocyelyl, Co-Cis arvl, and 5- to 10-membered heteroarvi.

4122} Also provided in another embodiment is a compound of formula (I}, or a salt
thereof, wherein G is ~C{O)R%, R? is ~OR™, and R*is 1-Cs alkyl substituted by 0-3 R%
groups. In another aspect of the foregoing embodiment, R is unsubstituted C1-Cs alkvl. In
another aspect of the foregoing embodiment, R is C1-Cs alkyl substituted by 1-5 R groups,
wherein each R” is independently selected from the group consisting of halogen, C1-Ce alkyl,
C3-Cs cycloalkyl, 3- to 1Z-membered heterocyelvl, Co-Cia arvl, 5- 1o 10-membered
heteroaryl, -OR, -NRC(OIR® and -NRC(OHYORS, wherein the C1-Cs alkyl, C-Ce cycloalkyl,
3-to 12-membered heterocyelyl, Ce-Cis aryl, and 5- to 10-membered hetercaryl of R* is
substituted by 0-5 groups selected from the group consisting of halogen, -CN, -OR®, and C1-
Co alkyl optionally substituted by halogen. In another aspect of the foregoing embodiment,
R*is C1-Ce alky] substituted by 1-5 R* groups, wherein at least one of the RY groups is
halogen. In another aspect of the foregoing embodiment, R™is C1-Co alkyl substituted by 1-3
R” groups, wherein at least one of the RY groups is phenyl. In another aspect of the foregoing
embodiment, R*is C1-Ce alky! substituted by 1-5 R groups, wherein at least one of the R?
groups is -NR*C(O)OR®, wherein RS is hydrogen and R® is C1-Ce alkyl {e.g., R*

is -NHC(O)O-t-buty!}. In another aspect of the foregoing embodiment, R is C1-Ce alkyl
substituted by 1-3 R? groups, wherein at least one of the R” groups is ~-NR*C{O)RS, wherein

R® is hydrogen and R®is Ci~Cs alkyl (e g, R* is -NHC(O)CHs).

{0123} Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis -
R j i i
5 2
C(O)R? and R? is selected from the group consisting of: miw | wder , and e ,

wherein R? is as defined for fornula (1),

1031 24] Also provided in another embodiment is a compound of formula {0}, or a salt
thereof, wherein G is ~C{OIR2, R? is ~OR¥ and R*Mis C3-Cx cycloalkyl substituted by 0-3 R?
groups. In another aspect of the foregoing embodiment, R” is unsubstituted Ca-Cs cycloalkyl
e.g., cvelopentyl, evicohexyl, or spiro]2 3thexanyl). In another aspect of the foregoing
embodiment, R*is C3-Cs evcloalkyl substituted by 1-3 R™ groups, wherein each R¥ is
mdependently selected from the group consisting of halogen, Ci1-Cs alkvl, C2-Cs alkvnyi, Cs-

Cis arvl, and 5- to 10-membered heteroaryl, wherein the Ci-Cs alkyl, Co-Cs alkynyl, Co-
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Cis arvl, and 5-to 10-membered heteroaryl of R are substituted by 0-3 groups selected from
the group consisting of Ci-Co alkyl and Ce-Cis aryl. In another aspect of the foregoing
embodiment, R*is C3-Co cvcloalkyl {e.g., cyclopropyl or cyclobutyl) substituted by 1-3 R*
groups, wherein at least one R* group is Cralkyl. In another aspect of the foregoing
embodiment, R? is (3-Cs cvcloalkyl substituted by 1-3 R groups, wherein at least one RY
group is C2 alkynvl substituted by (-1 phenyl group. In another aspect of the foregoing
embodiment, R” is C3-Cs cycloalky! substituted by 1-3 R groups, wherein at least ong R*
group is phenyl substituted by 0-3 £1-Cs alkyl groups or is pyrazolyl substituted by 0-3 C5-
Cs alkyl groups, which C1-Cs alkyl groups on phenyl or pyrazolyl of R may be the same or

different.

{125] Also provided is a compound of formula (1), or a salt thereof, wherein G is —

(R,
A¢ (B
0 o
C{O)R’ and R’ is selected from the group consisting of: s . , and
O
- , wherein R* is as defined for formula (I and nis 0, 1, or 2. In one

variation, n 15 0. In ancther variation, 0 i3 1. In yvet another vanation, nis 2,

{8126} Also provided m another embodiment is a compound of formula (1), or a salt
thereof, wherein G is ~C(OYR?, R? is ~ORY and R*Uis 3- to 12-membered heterocyelyl
substituted by 0-3 R¥ groups. In another aspect of the foregoing embodiment, R¥ is
vosubstituted 3- to 12-membered heterocyelvl {e.g., azetidinvl or pyrrolidinyl). In another
aspect of the foregoing embodiment, R*'is 3- to 12-membered heterocyclyl substituted by 1-3
R* groups, whereim cach R* is independently selected from the group consisting of Ci-

Co alkyi, C2-Co alkynyl, Co-Cra aryl, -C{OIR5, -C{OYOR", and -S{ORR°. In another aspect of
the foregoing embodiment, R”is 3- to 12-membered heterocyclyl substituted by 1-5 R*
groups, wherein at least one RY group is Ci-Cs alkyl or Cr-Cs alkynyl, each of which is
pasubstitited or substituted by a phenyl group. In another aspect of the foregoing
embodiment, R*is 3~ to | 2-membered heterocyclyl substituted by 1-5 R” groups, wherein at
teast one R¥ group is Cs~-Cra arvl {e.g., phenyl) substituted by 0-3 R* groups, wherein each
R* is independently selected from the group consisting of halogen and C1-Cs alkyl (e.g.,
isopropyl). In another aspect of the foregoing embodiment, R is 3- to 12-membered

heterocyclyl {e.g., azetidiny! or pyrrolidinyl) substituted by 1-3 R* groups, wherein at least
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one R group is -C{OYR?, wherein B> is C1-Cs alkyl {e.g. R? is ~C(OYCH3). In another aspect
of the foregoing embodiment, R*is 3- to 12-membered beterocvelvl substituted by 1-5 R™
groups, wherein at least one R¥ group is ~-C{GIOR?, wherein R? is C1-Cs alkyl (e.g., RP is -
C(OYO-t-butyl). In another aspect of the foregoing embodiment, R¥is 3-to 12-membered
heterocyclyl {e.g., azetidinyl or pyrrolidinyly substituted by 1-3 R¥ groups, wherein at least
one RY group is ~S{ORR5, wherein R is Ci-Cs alkyl (e.g.. R¥ is -${0)CHz). In another
aspect of the foregoing embodiment, R is 3- to 12-membered heterocyelyl substituted by 2-5
R oroups, wherein at least one R” group is -C(OR’, -C{OYOR?, or -S{ORR?, wherein R is
Ci-Cs alkyl {e.z.. R® is - CHs or t-butyl). In another aspect of the foregoing embodiment, R>
is azetidinyi, pyrrolidinyl, or tetrabvdropyranyl, each of which is optionally substituted by 0-

5 R%

[6127] Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis —

; . ~—NH
m2i A H {
(R?), ~{NH
o~ PR,
C(OYR? and R? is selected from the group consisting of:  wd and el ,

wherein R is as defined for formula (1) and nis 0, 1, or 2. In one variation, n is {. In another
variation, n i5 1. In yet ancther vanation, nnis 2. In the above structures that depict an -N(H)-
motety and n is 1 or 2, it is understood that one of the R groups can replace the bydrogen

R.’Ei
N
o A ]

atom of the ~-N(H)- moiety {e.g., nis 1 and R?is wd ).

[3128] Also provided in another embodiment 1s a compound of formula (I}, or a salt
thereof, wherein G is ~C{O)R?, R? is ~OR¥ and R is Co-C14 aryl substituted by 0-5 R*
groups. In another aspect of the foregoing embodiment, R is unsubstitated Co-Ci4 aryl {e.g.,
mdanyl or 1,23 4-tetrahvdronaphthalenyl).

[6129] Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis -

(R,

C{O)R? and R? is selected from the group consisting of) s and ode
wherein R is as defined for formula (I} and nis 0, 1, or 2. In one variation, n is 0. Tn another

variation, nis 1. In yvet another variation, nis 2.
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{6136] Also provided in another embodiment is a compound of formula {4}, or a salt
thereof, wherein G is ~C{O)R?, R? is ~OR™, and R?Mis 5- to 10-membered heteroaryl
substituted by 0-5 R™ groups. In another aspect of the foregoing embodiment, R is

unsubstitated 5- to 10-membered hetercaryl.

{0131} Also provided in another embodiment is a compound of formula (1), or a salt
thereof, wherein G is ~C(HR? and R” is -NR*R™ In another aspect of the foregoing
embodiment, R?¢ is hydrogen and R is C1-Cs alkyv! substituted by 0-3 halogen. In another
aspect of the foregoing embodiment, R*¢ is C1-Cs alkyl substituted by 0-5 halogen and R?" is

Ci-Cs alkyl substituted by (-5 halogen.

{6132} Also provided is a compound of formula (), or a salt thereof, wherein G is —~C{O)R?

HaC i \jy t/ >y
and R? is selected from the group consisting of:

F

Rn@@
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16133} Also provided is a compound of formula (), or a salt thereof, wherein G is ~C(0)R?

BNe
v F \CF
and R? is selected from the group consisting of’ }f '

oS ¥ @MQM

r
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,and

{0134] Also provided is a compound of formula (1), or a salt thereof, wherein G is ~C{(O)R?

and R? is selected from the group consisting of: l\g/ \j\/ \(/ \b % )
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C{O)R? and R? is selected from the group consisting of: . G

~,
\ 1 -
N oo™ N=" I F
Ny B e
Cl
,and O
[8136] Also provided in ancther embodiment 1s a compound of formula (1), or a salt

thereof, wherein G is R®. In one aspect, RY is 5- to 10-membered heteroaryl {e.g., pyrimidinyl
or quinazolinyl) substituted by (-5 R* groups, wherein cach R* group is independently
selected trom halogen; C1-Cs alkyi optionally substituted by halogen; 5- to 10-membered
heteroarvl optionally substituted by halogen or C1-Ce alkvl; and C1-Cs alkoxy. In one aspect,

R? is unsubstituted 5- to 10-membered heteroaryl. In one aspect, R? is 5- to 10-membered
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heteroaryl substituted by 1-3 R’ groups, wherein each R group is independently selected
from halogen, C1-Cs alkyl, and Ce-Cus aryl. In one aspect. RY is 5- to 10-membered heteroaryl
substituted by 1-3 R* groups, wherein at least one R*¢ group is halogen. In one aspect, R is
5-to 10-membered heteroarvl substituted by 1-5 R’ groups, wherein at least one R group is
Ci-Cy alkyl. In one aspect, R® is 3- to 10-membered hetercaryl substituted by 1-3 R groups.
wherein at least one R* group is phenyl. In one aspect, R® is 3- to 10-membered heteroaryl
substituted by 2-5 R groups, wherein at least one R* group is C1-Ce alkyl, and wherein at

least one R* group is Ce-Cig aryl.

{3137} Also provided is a compound of formula (I}, or a salt thereof, wherein G is R and

N
RS S
(R®).5 ﬁ N @l )
{ )(, 3 N )u 3 M. N
R? is selected from the group consisting of; , I \

N

, , and

, wherein each R is independently R*. In the above structures wherein the -
N(H}- moiety is present as shown and the structure it substituted by at least one R group, it

is understood that one of the R* groups can replace the hydrogen atom of the -N(H)- moisty

Rf’ie

{eg,Ris

{3138} Also provided is a compound of formula (I), or a salt thereof, wherein G is R® and

R7 is selected from the group consisting of;

-
57



WO 2020/076862 PCT/US2019/055252

R is selected from the group consisting of: L b , ke
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, and

{3140} Also provided is a compound of formula (1), or a salt thercof, wherein G is R® and

"
2N

R7 is selected from the group consisting of;

]

\.
F

Yr.y

{0141} Also provided is a compound of formula (1), or a salt thereof, wherein G is

selected from the group consisting of:
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{0142} In ong aspect, provided is a compound of formmula {1} or a salf thereof, wherein the
corapound has any onc or more of the following features:
H
N N
N
(DR is = :

(1) -L1-0-L2-Y-L*- are taken together to form a motety sclected from the group

O
consisting of \{\/ M, Wewﬁ

0
\/\/\/0\/\};, » T\/K/\// |

(11D G is ~C{OYR? or R’ wherein:
(A} R%is:

(1} C1-Co alkyl optionally substituted by R?® such as methyl, ethvl,

isopropyl, or tert-butyl, each of which is substituted by -3 R% groups;

(i1} Ca-Cs cveloalkyl optionally substituted by R, such as cvelopropyl,
cvelobutyl, cvelopentyl, cvclohexvi, or spirof3 3theptanvl, cach of
which is substituted by 0-5 R™ groups;

4~ to 6-membered heterocyelyl containing 1 or 2 heteroatoms selected
from O and N (e.g., azetidiny], pyrrolidinyl, piperidinyl, oxetanvi,
tetrahydrofuranyl, or tetrahvdropvranyl), each of which is substituted

by 0-5 R* groups;

(iv) Cs-Ci4 aryl optionally substituted by R?Y, such as phenyl substituted

by 0-5 R* groups:; or

{v} 5- to 10-membered heteroaryl optionally substituted by R*¢, such as
pyridinyl, pyvrimidinyl, indazolyl, or quinolinyl, cach of which is
substituted by 0-5 R*® groups; and

wherein each R?, R?® R’ and R” is mdependently R*, R?°is oxo or R,

and R* is halogen, C1-Ce alkyl, C5-Cs cycloalkvl, 3-to 12-membered

heterocyelyl, Co-Cia arvl, 5~ to 10-membered heteroaryl, -CN, -OR?,

-C{OR, -C{O}0ORS, -CLOINRPR, -NRPC{OYORS, or -S{0):R°, wherein
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the C1-Cs alkvl, C5-Cs cyveloalkyl, 3- to 12-membered heterocycelyl, Cs-
Cus arvl, and 5- to 10-membered heteroaryl of R* are independently
optionally substituted by R*®, wherein R% is halogen, -OR¥,

SNRSR?, -C(OYORS, -NRAC(OYOR!Y, -ON, 5- to 10-membered heteroaryl,

Co-Cra arvl, or Ci-Co alkyl, wherein
R® is hydrogen or C1-Cs alkyl optionally substituted by halogen,
R? is hydrogen, and
R is Ci-Cs alky] optionally substituted by halogen: and
(ByR’is:
(vi} C1-Cs alkyl optionally substituted by R°2, such as methyl or ethyl,

each of which is substituted by 1 R°? group, wherein R¥ is phenyl or

gqumazolinyl; or

{(vii} 3- to 10-membered heteroaryl optionally substituted by R, such
as pyrimidinyl, guinazohinyi, or pyrazolopvrinudinyl, each of which is

substituted by 0-3 R groups:

In one aspect of this variation, (1) and (1) apply, and G is ~C{O)R>. In another aspect of this
variation, (I} and (IT) apply, and G is R}, In another variation, (I} and (3I) apply, G is -
C(O)R?, and (1) applies. In another variation, (I) and (I} apply, G is ~C{O)R?, and (ii) applies.
in another variation, (1) and (1) apply, G is ~C(O)R?, and (iii) applies. In another variation,
(I} and (1)) apply, G is -C{O)R?, and (iv) applies. In another variation, {I) and {1} apply. G is
~C{OIR?, and {v) applies. In another variation, (I} and (IT) apply, G is R, and (vi) applies. In
another variation, (I) and (I) apply, G is R?, and (vii) applies.

[3143] Also provided 15 a compound of formula (I}, or a salt thereof, wherein Gis -
C(O)R?, R? is (1-Cs alkyl optionally substituted by R*, (3-Cg cveloalkyl optionally
substituted by R?®, 3- to 12-membered heterocvelyl optionally substituted by R?®, Ce-C14 arvi
optionally substituted by R*, or 5- 1o 10-membered heteroaryl optionaily substituted by R?®,
wherein cach R? R™ R, R™ and R* is independently R*, wherein ecach R* is

(R4a)n (R%)n
' (R*™),

mdependently selected from the group consisting of , ,
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Q
'R’*«’ﬂ\, , 4a /{\\\ EPN
{ (R E /""'“ {(R*n
: , and m;" . wherein each R* is independently

halogen, nﬂﬁg, -NR3RO, -C{OYORSE, -NREC(OYORY -CN. 5-to 10-membered heteroarvi, Co-
Cia arvl, or Ci-Cs alkyl, wherein R8, R°, and R are as defined for formula (). and nis 0, {,

or 2. In one variation, n is . In another vanation, n1s 1. In vet another variation, nis 2.

{0144} Also provided 1s a compound of formula (1), or a salt thereof, wherein Gis -
C{OR?, R? is C1-Cs alky! optionally substituted by R?2, C3-Cs cvcloalkyl optionally
substituted by R*, 3 to 12-membered heterocyclyl optionally substituted by R, Cs-Cig aryl
optionally substituted by R?, or 3- to 10-membered heteroaryl optionally substituted by R?®,
wherein each R™ R?®, R, R™ and R* is independently R*, wherein each R* is

F ¢ CHy CF; CN OH
mdependently selected from the group consisting of: ,,,.L,.,,,’ ....Lm’ el , S N

> B B

[3145] When a motety is contemplated, it is understood that the moiety can be attached to
the rest of the structure at any available position. For example, 3-chloro-5-methyipyridinyl
may be attached to the rest of the structure at the 2-, 4-, or 6-position (1.¢., 3-chloro-5-
methylpyridin-2-vl, 3-chloro-3-methylpyrdin-4-vi or 3-chloro-5-methvipyndin-6-vi.
respectively). The R and R groups described herein are shown as attached at specific
positions {e.g2., pyrimid-4-yvl, gunazolin-4-v1, or isoquinolin-1-y1} but they can also be
attached via any other available valence {e.g., pyvrimid-2-vi, quinazolin-2-vl, or isoquinclin-3-

vl, respectively).

(4146} Representative compounds are listed in Table 1
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{8147} The structures m Table

1 are drawn without stereochemistry. Atoms which can be

stereocenters are noted by an astenisk (¥}, The structures are intended to embrace all possible

sterecisomers of the compound depicted, as well as mixtures of stercoisomers in any

proportion. Thus, racemic muxtures, scalemic mixtures, mixtures of enantiomers i any

proportion, mixtures of diastereomers in any proportion, and mixtares of enantiomers and
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diastercomers in any proportion are embraced, as well as individual, stercochemically pure

compounds.

(3148} In some embodiments, provided is a compound selected from the compounds
depicted in Table 1, or a stercoisomer thereof (Including a mixture of two or more
stereoisomers thereot), or a salt thereof. In some embodiments, the compound is a salt ofa

compound selected from the compounds depicted in Table 1, or a stereoisomer thersof,

[0149] Additional representative compounds are shown in Table 2 (FIG. 1), fn some
embodiments, provided is a compound sclected from the compounds depicted in Table 2, ora
sterepisomer thereof (including a mixture of two or more stergotsomers thereof), or a salt
thereof In some embodiments, the compound is a salt of a compound selected from the
compounds depicted in Table 2, or a stercoisomer thereof. The “flat” versions of all
compounds depicted m Table 2 are also contemplated in this disclosure, mcluding flat
versions of any specific stercoisomeric forms in the Table.

{3150} Regarding the structures in FIG. 1, Table 2, reference to compound numbers in the
table in some instances depicts a particular stereotsomeric form of the compound namber, as

will be evident from the chemical structure depicted. For example, Table 2 lists

0% oM ' T

as Compouond 185, It is appreciated that the compound depicted 1s a specific sterecchemical
form of Compound 185, n particular the form produced by Example 365,

151} In one variation, the compound detailed herein s selected from the group
consisting of:

N-(1-methyl-1H-indazole-4-carbonv!}-0-(4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-
yhbutyDhomoserine;

N-{2-chlore-3-fluorobenzovi)-0-{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vihbutyvi}homosering;

N-(Z-ethvibutanoyi-0-(4-(3,6,7 8-tetrahydro- 1, 8-naphthyridin-2~-yhbutythomoserne;
N-benzovl-O-(4-(5,6,7 8-tetrahydro- 1 8-naphthyndim-2-vlibutyDhomoserine;
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N-{4 4-diftacrocyclohexane-1-carbonyl}-0-(4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-
vihbutyvi}homosering;

N-pentanoyl-0-(4-(5,6,7, 8-tetrahydro-1,8-naphthyndm-2-yhbutvhhomoserine;
N-(G-flugro-5-{trifluoromethybibenzovl)-0-(4-(5,6,7 8-tetrahydro-1, B-naphthyndn-2-
vhbutybhomosering;

2~(2-cthvibutanamido)-3-(3~(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-ypropoxvipentanoic
acid;

2-{2-chloro-3-fluorobenzamido}-5-(3-(5,6,7 8-tetrahydro-1 8-naphthyrnidin-2-
vhpropoxyjpentancic acid;

2-{1-methyi-1H-indazole-4-carboxamido}-5-(3-(5,6,7 8-tetrahvdro-1,8-naphthynidin-2-
vhpropoxy)pentanoie acid;

2-(3-{1-methyl-1H-pyrazol-4-vbenzamido)-5-(3-(5.6.7, 8-tetrahvdro-1.8-naphthyridin-2-
viypropoxyipentanoic acid;
2-(2-chloro-3-fluorobenzamido}-6-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yhethoxyhexanoic acid,
2-(3-(1-methyi-1H-pyrazol-4-vhbenzamido}-6-{2~5,6,7.8-tetrahydro-1,8-naphthyndm-2-
vhethoxyihexanoic acid;

N-(2-chloro-3-fluorcbenzoy)-0-(3-(2-(5,6,7 B-tetrahydro- 1, 8-naphthyridin-2-
vhethyl)eyciobutylhomoserine;

MN-(3-flucro-5-{trifluoromethylibenzoy)-0-(3-(2-(5,6,7 8-tetrahydro-1, 8 -naphthyridin-2~
vhethvlicyclobutvijhomoserine;

2-(2-ethylbutanamido}-6-(2-(3, 6,7 8-tetrahydro-1,8-naphthyridim-2-yDethoxy thexanoic acid;
2-{1-methyl-1H-indazole-4-carboxamido}-6-(2-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-
vhethoxyihexanoic acid;

Nepentanoyl-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-vhethyDevelobutyDhomoserine;
N-{tert-butoxycarbonyl}-0-(3-(2-(5 6,7 8-tetrahydro-1, &-naphthyridin-2-
vhethylyevclobutvlhomasering;

2-{{tert~-butoxycarbonyyamino)}-5-(3-(5,6,7 8-tetrahydro- 1, 8-naphthyndin-2-

vhpropoxy jpentanocic acid;

N-benzoyi-0-(3-(2-(3,6,7. 8-tetrahydro-1, 8-naphthyadin-2-ylethyheyelobutybhomoserine |
N-{tert-butoxyearbony}-0O-(4-(5.6,7, 8-tetrahvdro-1 8-naphthyridim-2-vDbutyhomoserine;
2-{(tert-butoxycarbonviamino }-6~(2-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-

vhethoxyihexanoic acid;
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N-{4-fluorobenzoy}-0-(3-(2-{5,6,7 8-tctrahydro-1 4-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(4~chlorobenzovi}-0-(3-(2-(5,6,7 3-tetrahydro~1,8-naphthyridin-2-~
vhethyDeyclobutylhomoserine;

N-(3-flusrobenzoy -0-(3-(2-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-
vhethylevclobutvlhomasering;

N-(3-chlorobenzov}-0-(3-(2-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-
yvhethylicyclobutvithomoserine;

N-(2-chlorobenzovi}-0-(3-(2-(5,6,7 B-tetrahydro~1,8-naphthyridin-2-
vhethyleyclobutylhomoserine;

N-(2-flugrobenzoy}-0-(3-(2-(5,6,7 &-tetrahydro-1 8-naphthyridin-2-
vhethyl)eyciobutylhomoserine;

N-(2,3-difluorobenzov}-O-(3-(2~(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhethyvlevclobutyihomosering;

N-(2 4-difluorcbenzoy}-0-(3-(2-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-
yvhethylicyclobutvithomoserine;

N-(2-chloro-4-fluorobenzov}-O-(3-(2~(5,6,7 8-tetrahydro-1,8-naphthy ndin-2-
vhethyDeyclobutylhomoserine;

N-(3-chloro-S-flusrobenzovi}-0-(3-(2-(5,6,7 B-ietrahydro-1, 8-naphthyridin-2-
vhethylyevclobutvlhomasering;

N-(3-chloro-2-fluorobenzovi}-0-(3-(2+(3,6.7 8-tetrahydro-1,8-naphthyndin-2-
vhethyvleyclobutyhomoserine;

N-(3,3-diflucrobenzoy}-0-(3-(2-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(3 4-difluorobenzoyvl}-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-
vhethyl)eyciobutylhomoserine;

MN-(2,3~dichlorobenzoyl}-0-(3-(2-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
vhethyvlevclobutyihomosering;

N-{2-chloro-6-fluorobenzovi}-O-(3-(2-(5,6,7 8-tetrahydro- 1 B-naphthy ndim-2-
yvhethylicyclobutvithomoserine;

N-(2.6-difluorobenzovl}-0-~(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

vhethyleyclobutylhomoserine;
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N-{2 3-diflucrobenzoyl-0-(3-(2-(5,6,7 B-ietrahydro-1,8-naphthyridin-2-
vhethylicyclobutylYhomosering;

N-(3,4-dichlorobenzovl)-0-(3-(2~(5.6,7 8-tetrabydro-1,8-naphthyridin-2-
vhethyDeyclobutylhomoserine;

Nepicolinoyi-0-(3-(2-(5.6,7 8-tetrahydro-1, 8-naphthyridin-2-vDethy cvclobutylhomosering;
MN-nicotinoyl-O-(3-(2-(5,6,7, 8-tetrahvdro-1. 8-naphthyvridin-2-vljethy ey clobutyi thomoserineg;
N-isonicotinoyvl-0-(3-(2-(3,6,7 8-tetrahydro- 1, §-naphthyndm-2-
yvhethylicyclobutvithomoserine;

N-{1-methyl-1H-indazole-4-carbonyl}-0-(3-(2-(5,6,7 8-tetrahvdro-~1,8-naphthyridin-2-
vhethyeyclobutyhomoserine;

N-(2-methyl-2H-indazole-6-carbonyl}-0-(3-(2-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyl)eyciobutylhomoserine,

MN-(2~-methyl-2H-indazole-3-carbonvi}-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethvhicyclobutvijhomoserine;

N-{1-methyl-1H-pyvrrolo]2 3-blpyndme-4-carbony}-0-(3-¢2-(5,6,7 B-tetrahydro-1,8-
naphthyridin-2-yDethylicyclobutylthomosering;
N-(3-hvdroxy-2-phenylpropanovi-0-(3-(2-(3,6,7 8-tetrabydro-1,8-naphthvndin-2-
vhethyDeyclobutylhomoserine;

N~(Z-cthylbutanoyl-0-(3-(2-(5,6,7 8-tctrahydro- | 8-naphthyridin-2-
vhethylicvclobutyvljhomoserine;

N-(B-ethyipentanoy}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthvndm-2-
vhethyvleyclobutyhomoserine;

N-{1-methyl-1H-pyrrolo{ 2, 3-blpyndine-3-carbonyl-0-(3-(2-(5,6,7 B-tetrahvdro-1 8-
naphthyridin-2-vljethylicyclobutylthomoserine;

0-(3-(2-(5,6,7 8-tetrahvdro-1 &-naphthyridin-2-yHethyDeyclobuty)-N-(3-{thiazol-5-
vhbenzoviihomosernineg;

MN-(3~(hvdroxymethvhbenzovh-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-
vhethvlicyclobutvijhomoserine;

N-{guinohne-S-carbonyl}-0-{3~(2-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutyithomosering;

N-(2-cyclopropvibenzoyh-0-(3-(2-(3,6,7 8-tctrabydro-1,8-naphthyridin-2-

vhethyleyclobutylhomoserine;
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N-{quinoline-7-carbony}-0-{3-(2-(5,6,7.8-tetrabhydro-1,8-naphthyndin-2-
vhethyleyclobutyithomoserine:;

N-{quinoline-6-carbonyl}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyvridim-2-
vhethyDeyclobutylhomoserine;

N~-{guinoling-8-carbony1}-0-(3-(2-(5,6,7 8-tetrahvdro- 1, §-naphthyridin-2-
vhethylyevclobutvlhomasering;

N-(3-cyclopropyvibenzoyh-0-(3-(2-(5,6,7 8-tetrahydro- 1, 8-naphthynidin-2-~
yvhethylicyclobutvithomoserine;
N-{4~-cyclopropvibenzoyh-0-(3-(2-(3,6,7.8-tctrahydro-1,8-naphthynidin-2-
vhethyleyclobutylhomoserine;
N-(3-(1-methyi-1H-pyrazol-d-yDibenzovl}-0-(3-(2-(5,6,7 8-tetrahvdro-1, &-naphthyridin-2-
vhethyl)eyciobutylhomoserine;

MN-(2-hydroxy-2-phenviacetvl)-0-(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhbutylhomoserine;

N-(2-hyvdroxy-2-phenviacetyl}-0-(3-(2-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
yvhethylicyclobutvithomoserine;

N-(3-(1-methyi-1H-pyrazol-4-yDbenzoyi)-0O-(4-(5,6,7 8-tetrahydro- 1, -naphthyridin-2-
vhbutylhomoserine;

N-{1-phenyicyclopropanc-1-carbonyl}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylyevclobutvlhomasering;

N-(Z-methyvl-2-phenvipropanoyi}-0-(3-(2-(3,6,7 8-tetrahydro-~1, §-naphthyndin-2-
vhethyvleyclobutyhomoserine;

N-{1-phenvlcyclobutane- 1 -carbonyl}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(2,2-dimethvl-3-phenvipropanoyl}-0-(3-(2-(5,6,7 &-tetrahydro-1, B-naphthyridin-2-
vhethyl)eyciobutylhomoserine;
MN-(2-{4-fluorophenvl}-2-methylpropanov}-0-(3-(2~(5,6,7, 8-tetrahydro-1, 8-naphthyridin-2-
vhethyvlevclobutyihomosering;

N-(3-methyloxetane-3-carbony}-0-(3-(2-¢5,6,7 8-tetrahydro-1 B-naphthyndin-2-
yvhethylicyclobutvithomoserine;

N-(3-hvdroxy-2,2-dimethyipropanoyh-0-(3-(2-(5,6,7 8-tctrahvdro- 1, 8-naphthyridin-2-

vhethyleyclobutylhomoserine;
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N-{3-methoxy-2,2-dimethvipropanoyl}-0-{3-(2~(3,6,7.8-tetrabydro-1,8-naphthyridin-2-
vhethyleyclobutyithomoserine:;
N-2-methyl-2-(pyridin-3-yD)propanoy}-0-(3-(2-(5,6,7 8-tetrahvdro- 1, 8-naphthvridin-2-
vhethyDeyclobutylhomoserine;

N-{2,3~-dihydro-1H-indeng-2-carbony }-0-(3-(2-{5,6,7 8-tetrahydro-1 R-naphthynidin-2-
vhethylyevclobutvlhomasering;
N-(3-cvano-2,2-dimethyvlpropanoyl}-O-(3-(2~(5,6,7,8-tetrabvdro-~1,8-naphthyridin-2-
yvhethylicyclobutvithomoserine;

N-pivaloyl-0-(3-(2-(5.6,7 8-tetrahvdro-1, 8-naphthyndin-2-vljethyieyclobutylthomoserine;
N-(2,3-dihydro~-1H-imdene-~ | ~carbonv}-0-(3-(2-(3,6,7 8-tetrahydro- 1, §-naphthyndin-2-
vhethyDeyclobutylhomoserine;

N-{{neopentyloxyjcarbonyl}-0-(3-(2-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-
vhethylyevclobutvlhomasering;

N-{{1-methylevelopropoxy jearbonyl3-0-~(3-(2-(5,6,7 8-tctrahydro-1, E-naphthyridin-2-
vhethyvleyclobutyhomoserine;

N-{{1-methvicyclobutoxyjcarbonyvi-G-(3-(2-(5,6,7 8-tetrahvdro-1.8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yBethyDeyclobuty D-N-(((1, 1 1 -trifluorg-2-
methylpropan-2-yhoxyicarbonylhomoscerine.

MN-{isopropoxycarbonyh)-O-(3-(2-(5,6,7. 8-tetrabvdro-1,8-naphthvridin-2-
vhethyvlevclobutyihomosering;

N-{diethvicarbamovl}-0-(3-(2-¢5 6,7 8-tetrahydro-1,8-naphthyndin-2-
yvhethylicyclobutvithomoserine;

N-{tert-butylcarbamovl}-O-~(3-(2~(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-
vhethyDeyclobutylhomoserine;

N-{tert-butyi{methyljcarbamoyl}-0-(3-(2-(5,6.7 R-tetrahydro- 1 8-naphthyridin-2-
vhethylyevclobutvlhomasering;

N-{isopropvli{methyiycarbamoyi}-0-(3~(2-(5,6,7 8~tetrahvdro- 1, 8-naphthyridin-2-
vhethyvleyclobutyhomoserine;

N-{diisopropvicarbamov)-0-(3-(2-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(3,3-dimethyibutanovl3-0-(3-(2-(5,6,7 B-tetrabydro-~1,8-naphthyridm-2-

vhethyDeyclobutylhomoserine;
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N-{3-methylbutanoyl}-0-(3-(2-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(Z-cyclobutylacetyl}-0-(3-(2-(3,6,7 8-tetrahydro-~1, 8-naphthyridin-2-
vhethyDeyclobutylhomoserine;

N-{Z2-{ 1-methylcyclopropyhacetyly-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethylyevclobutvlhomasering;

N-(Z-cyclopropviacetyl)-0-(3-(2~(5,6,7 8-tetrabvdro-1,8-naphthvridin-2-
yvhethylicyclobutvithomoserine;
N-{{(1-(tert-butoxvcarbonyl}-3-methylazetidin-3-yDoxycarbonvi }-0-(3-(2-(5.6,7 8-
tetrabvdro-1,8-naphthyridin-2-yDethyhevelobutylhomoserine;
N-({(3~methvl-1-(methylsulfonyDazetidin-3-yBoxyycarbonyl)-0-(3-(2-(5,6,7 8-tetrahydro-
1,8-naphthyridin-Z-vi}ethyhevelobuty Bhomoserine;

MN-({{ }-acetyl-3~-methylazetidin-3-vhoxy)carbony }-O-(3-(2-(5,6,7, 8-tetrahvdro-1 8-
naphthynidin-2-yDethylicvelobutylihomoserine;
N-{{(3-methylazetidin-3-vhoxy)carbonyv-0-(3-(2-(5,6,7 8-tetrahydro-1, B-naphthyndin-2-
yvhethylicyclobutvithomoserine;

N-{{cyclohexyloxycarbonvl-O-~(3-(2~(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhethyDeyclobutylhomoserine;

N-{isobutoxycarbony-0-{3-(2-(5,6,7 8-tetrahydro-1 R-naphthynidin-2-
vhethylyevclobutvlhomasering;
N-({(I-{tert-butoxycarbonyDpyrrolidin-3-yhoxy)carbonyl-0-(3-(2+(3,6,7 8-tetrahvdro-1, 3~
naphthyridin-2-yDethylicyclobutylihomoserine;
N-{{pyrrolidin-3-vioxyjcarbonyl}-0-(3-(2-(5,6,7, &-tetrabhydro-1,8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(d-(methylsalfonvDibuwtanoy-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyl)eyciobutylhomoserine;

MN-(({( 1 -{methyisulfonyhpyrrolidin-3-vhoxvicarbonyH~0-(3~(2-(5,6,7 8-tetrahvdro-1.8-
naphthynidin-2-yDethylicvelobutylihomoserine;
N-{{(T-acetylpyrrolidin-3-yhoxyearbonyl}-0-(3-(2-(5,6,7 8-tctrahydro-1,8-naphthyvridin-2-
yvhethylicyclobutvithomoserine;

N-{{1~-phenylethoxyjcarbonyl}-0~(3~(2-(5,6.7 8~tetrahydro-1,8-naphthyridin-2-

vhethyleyclobutylhomoserine;
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N-{{Z-phenyicyclobutoxyicarbonyl}-0-(3-{2-(5,6.7 8-tetrahvdro- 1, 8-naphthyridin-2-
vhethylicyclobutylYhomosering;

N-{{(3-phenyicvclobutoxycarbonyl}-O-(3-(2~(5,6,7 8-tetrabvdro-1, §-naphthyridin-2-
viethyDeyclobutyDhomoserine;

N-{{(Z-phenvicyclohexylioxyycarbony-0-(3-(2-(5,6,7 8-tetrahydro-1 R-naphthyridin-2-
vhethylicvclobutyvljhomoserine;

2-{{tert-butoxycarbonyyamino}-3~-methvi-4-(3-(2-(5,6,7 8 -tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutoxylbutanoic acid;
N-{{{1-(tert-butoxycarbonyiazetidin-3-yhoxy)carbonvy-O-(3-(2~(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vljethvhcyclobutylhomoserine;
N-({({(4-phenyleyclohexyhioxy)carbonyi}-0O-(3-(2+(5,6,7 8-tetrahydro-1,8-naphthy ndim-2-
vhethyleyclobutyDhomoserine;

MN-({{ }-acetylazetidin-3-yloxyjcarbony}-0-(3-(2~(5,6,7 8-tetrahvdro-1,8-naphthvridin-2-
vhethvlicyclobutvijhomoserine;

N-{{{1-acetamidopropan-2-vhoxycarbony y-0-(3-(2-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutyithomosering;
N-{{{1~{(tert-butoxycarbonylyamino)propan-2-yvioxycarbony}-0-(3-(2-(5,6,7 8-tetrabvdro-
1.8-naphthyridin-2-ylethyDeyclobuty Dhomoserine;
N-{{(2-(3.5-dimethyl-1H-pyrazol-1-yleyclopentyloxyearbony B-0-{3-(2-(5,6,7 &-
tetrahydro-1,8-naphthyridin-2-vijethyleyclobutyl thomoserine;
N-({(2-(3,5-dimethyl-1H-pyrazol- -vhicyclohexvhoxyyearbony D)-0-(3-(2-(5,6,7 8-tetrahydro-
1 &-naphthyndin-2-yDethyhicvclobutyBhomoserine;
N-{{{1-(tert-butoxycarbony}-3-(3-chloropheny Dazetidin-3-y Doxyicarbony-0-(3-(2-

(5.6,7 8-tctrahvdro-1,8-naphthvridin-2-vljethylcyclobutylthomoserine;
N-({{I-{tert-butoxycarbonyl}-3-{4-isopropyiphenyhazetidin-3-yljoxycarbony }-0-(3-(2-
(5,6,7 8-tetrahvdro-1,8-naphthyvridin-2-vhethy DevelobutyDhomosering;

MN-({{ 1 -(tert-butoxycarbonvl)-3-(phenvicthynyhazetidin-3-voxy)carbonvH-0O-(3~(2-(5.6,7 8~
tetrahydro-1,8-naphthyridin-2-vhethylcyclobutylhomoserine;

N-{1-(tert-butoxycarbony Bpipendine-4-carbony3-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vDethylicyclobutyithomosering;

N-(3.3-difluorocvclohexane- l-carbonyl)-0-(3-(2-(5,6,7 8-tctrahydro- |, 8 -naphthyridin-2~

vhethyheyclobutyhomoserine;
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N-{2-gthyi-4 4-difluorchbutanoyl}-0-(3-(2-(5,6.7 R-tetrahydro- 1, 8-naphthyridin-2-
vhethylicyclobutylYhomosering;
N-({(2-{phenylethvnvl)cvclohexvioxycarbonyl}-0-(3-(2-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl}ethyDeyclobutyDhomoserine;
N-{4-methyhetrahydro-ZH-pyran-4-carbony}-0-(3-(2-(5,6,7 8-tetrahydro-1, -naphthyndin-
Z-yhethyvhevelobutyhhomoserine;

N-(2-cyclohexyl-2-methyvipropanovh)-0-(3-(2-(5,6,7 §-tetrahvdro- 1, 8-naphthyridin-2-
yvhethylicyclobutvithomoserine;
N-(2-(pvridin-2-yhbenzoyl)-0-(3-(2~(5,6,7.8-tetrabvdro-1,8-naphthyridin-2-
vhethyheyclobutyiYhomoserine;

N-(2-¢thyl-4 4 4-trifluorobutanoy}-0-(3-(2-(5,6,7 8-tetrahydro-1 8-naphthyridm-2-
vhethyl)eyciobutylhomoserine;

MN-(Z~-morpholinobenzovi}-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethvlicyclobutvijhomoserine;

N-(2-gthyl-2-phenyibutanoy}-0-(3-(2-(5,6,7 &-tetrabydro- 1, 8-naphthyridin-2-
vhethylicyclobutyithomosering;

N-{(1H-pyrrolof3,2-b]pyridine-7-carbonyi}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyndim-2-
vhethyDeyclobutylhomoserine;
N-{4-cyanotetrahvdro-2H-pyran-4-carbonyl}-0-(3-(2-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-
vhethylyevclobutvlhomasering;
N-{1-~{tert-butoxyvcarbonyi}-3-methylazetidine-3-carbonyl}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-~
naphthyridin-2-yDethylicyclobutylihomoserine;
N-{1-{tert-butoxycarbonybazetidine-3-carbony}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vljethylicyclobutylthomoserine;

0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yBethyDeyclobutyl)-N-(4-
(triftucromethyDtetrahyvdro-2H-pyran-4-carbonybhomosernine;
MN-(1~{methyvisulfonylpipenidine-3-carbonyl}-0-(3-(2-(5,6,7 B-tetrahydro- 1, 8-naphthyridin-2-
vhethvlicyclobutvijhomoserine;

0-(3-(2+(5,6,7 8~tetrahydro-1 8-naphthyridin-2-vhethvlievelobuty1}-N-{4,5,6, 7 -tetrahvdro-
1H-indazole-6-carbonyi}homosering;

-(3-(2-(5,6,7 8-tetrabvdro-1,8-naphthyndin-2-yhethv hevelobuty -N-(4,5 6, 7-tctrahvdro-

1H-indazole-7-carbonyiYhomoserine;
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N-{1-methyi-4.5 6 7-tetrahydro- 1H-indazole-6-carbony-0-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vljethylicyclobutylthomoserine;

N-(I-ethvi-4 4-diftuorocyclohexane-1~carbonyi}-0-(3~(2-(5,6,7 8-tetrahydro-1,5-
naphthyridin-2-vl}ethyDeyclobutyDhomoserine;
N-{1-{6-methylindoline-1-carbonylcyclopropane-1-carbonyl}-0-(3-(2-(5,6,7 3-tetrahydro-
1.8-naphthyridin-2-vi}ethyhevelobuty Bhomoserine;
N-{(4-{{{tert-butoxycarbonvlanunojmethyijetrahydro-2H-pyran-4-carbony)-0O-(3-(2-~
{5.,6,7 8-tetrahydro-1 8&-naphthyridin-2-yhethylcyclobutyllhomoserineg |
N-(1-(pyridin-3-ylmethyhevelopropane- I ~carbony-0-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vljethvhcyclobutylhomoserine;
N-(3-chloro-S-methylisonicotinoy)-0-(4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhbutybhomosering;

MN-(4-methvitetrahydro-ZH-pyran-4-carbonvi)-O-(4-(5,6,7 B-tetrahydro- 1, 8-naphthyridin-2-
vhbutylhomoserine;

N-(2 6-dichlorobenzoyl}-0-{4-(5.6,7, 8-tetrahvdro-1,8-naphthyridin-2-yDbutyDhomoserme;
N-(3,5-dichloroisonicotinovi}-0-(4-(3,6,7 8-tetrahydro- 1, S-naphthyridin-2-
vihbutyvi}homosering;

N-(1-(4-(tert-butyDphenvheyclobutane- 1 -carbony])-0-(3-(2-(5,6,7 8-tetrahvdro-1 8-
naphthyridin-2-vilethyDevelobutyDhomoserine;
N-(3,5-dimethylisonicotinoyl)-0~(3~(2-(5,6,7 8~tetrahydro-1, 8-naphthyridin-2-
vhethyvlevclobutyihomosering;

N-(3-chloro-5-methvlisonicotimoyl}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
yvhethylicyclobutvithomoserine;

N-(3.5-dichloroisonicotinoy}-O-(3-(2-(5.6,7 8-tetrahvdro- 1 8-naphthyridin-2-
vhethyDeyclobutylhomoserine;

N-{bicyelo|2.2 2joctane-2-carbony }-0-{3-(2-(5,6,7 8-tetrabydro-1 B-naphthyridin-2-
vhethylyevclobutvlhomasering;
N-{Z-methyl-1,2,3,4~tetrahydronaphthalene-2~carbonyvl}-G-(3-(2-(3,6,7 8-tetrahydro-1,8-~
naphthyridin-2-yDethylicyclobutylihomoserine;
N-{{methylsulfonylprolvh)-0-(3-(2~(5,6,7.8~tetrahydro-1,8-naphthyndm-2-
vhethylicyclobutylYhomosering;

N-(2 4-dimethvinicotinoy}-0-(3-(2-(5,6,7 8-tetrahydro-1, §-naphthyndin-2-

vhethyDeyclobutylhomoserine;
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N-{4-phenyltctrahydro-2H-pyran-4-carbony}-8-{3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vhethybcvclobutybhomoserine;

N-{d4~cyano-2,6~-dimethytbenzoyi)-0-(3-(2-(5,6,7 &-tetrahydro-1, 8-naphthyndin-2-
vhethyDeyclobutylhomoserine;

O-{3-{2-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-yBethyvlovclobutyl}-N-(2,4 6~
trimethylpyrimidine-5-carbonylhomosering;O-(3-(2-(5,6,7, 8-tetrahydro- 1 8-naphthyridin-2-
vhethyvlevelobutyl}-N-(2 4, 6-trimethylnicotinoyhhomoserine;
N-{3-chioro-3-fluorciscnicotinoyl}-0-(3-(2-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-
vhethylicyclobutylYhomosering;
N-(1-Gisogquinohin-1-vl)cvclopropane-1-carbony[}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vl}ethyDeyclobutyDhomoserine;

N-(2-{pyridin-2-yhispiro|3 3 theptane-2-carbonyl-0-(3-(2-(5,6,7 R-tetrahydro-1.8-
naphthyridin-2-vhethyDevelobutylDhomosering;
N-(2-(1-methyil-1H-pyrazol-4-yietrahvdrofuran-2-carbony}-0-(3-(2-(5,6,7 8-tetrahvdro-
1 &-naphthyndin-2-yDethyhicvclobutyBhomoserine;

N-{2 4-dimethyl-6-0xc-1,6-dihydropyridine-3-carbonyl)}-O-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vljethylicyclobutylthomoserine;
N-(4,6-dimethvipynmidine-3-carbony)-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthvridin-2-
vhethyleyclobutyDhomoserine;
MN~(2,6-dichloro~-4-(tnflucromethvlybenzovi}-0-(3-(2~(5,6,7 8~tetrabhydro-1, 8-naphthyndin-2-
vhethvlicyclobutvijhomoserine;
N-(1-(2-flucrophenylicyclopropane-1-carbonyl}-0-(3-(2-(3,6,7.8-tetrahydro-1,8-
naphthyridin-2-vDethylicyclobutyithomosering;
N-{i-(benzo{d}[1,3]dioxol-5-yhicyclohexane-1-carbonyl}-O~(3-(2-(5.6,7 8~tetrahydro-1,8-
naphthyridin-2-vl}ethyDeyclobutyDhomoserine;
N-(2,2-difluoro--(m-tolyDeyclopropane-1-carbonyl j-0-(3-(2-{5.6,7 8-tetrahyvdro-1 8-
naphthyridin-2-vhethyDevelobutylDhomosering;

0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-vhethyQevelobuty B-N-( 1 -(tetrahy dro-2H-
pyran-2-yheyelopropane- I -carbonyl}homoserine;
N-{4-methoxy-2,6-dimethvibenzoyviy-0-{3-(2-(3,6,7 8-tetrabydro-1,8-naphthyndin-2-
vhethylicyclobutylYhomosering;

N-(1-acetyl-4-{trifluoromethy Dpiperidine-4-carbony)-0-(3-(2-(3,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vl}ethyDeyclobutyDhomoserine;
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N-{2 3-dihydrobenzofbli 1 4jdioxine-2-carbonyvl}-O-(3~(2-{5.6,7 8-tetrahydro- 1, #-
naphthyridin-2-vljethylicyclobutylthomoserine;
N-(1-(3-chiorobenzylicvclopentane-1-carbonvy-0-(3-(2-(5,6,7 8~tetrahvdro-1,8-
naphthyridin-2-vl}ethyDeyclobutyDhomoserine;

0-(3-(2-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-vhethyleyclobuty B-N-{ 1-(3-
(trifluoromethoxy yphenviieyclopropane- 1 -carbonyDhomosering;

N-{4-fluoro-2 6-dimethyibenzovi)-0-(3-(2-(3,6,7 8-tetrahydro-1,8-naphthyndm-2-
vhethylicyclobutyithomosering;
N-{4-cyanotetrahvdro-2H-pvran-4-carbooyl}-0O-(4-(5,6,7 8-tetrahvdro- 1, 8-napbthyridin-2-
viybutylhomosering;

O-(4-(5,6,7 B-tetrahydro-1, 8-naphthyrnidin-2-yDbutyl)-N-{4-{trifluoromethylitetrahvdro-2H-
pvran-4-carbony hhomoserine;

MN-{quinazolin-4-v1)-0-(3~(2-(5.6,7 8-tctrahvdro-1,8-naphthvridin-2-
vhethvlicyclobutvijhomoserine;

N-{8-fluorogquinazolin-4-v1}-0-(3-(2-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutyithomosering;

N-{7-fluoroquinazolin~-4-y1}-0-(3-(2~(5.6,7 8-tetrahydro-1,8-naphthvridin-2-
viethyDeyclobutyDhomoserine;

N-{7-methyigquinazolin-4-y1}-0-{3-{2-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-
vhethylevclobutvlhomasering;

N-{6-fluoroguinazolin-4-vi}-0-(3-(2-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-
yhethvlicyclobutylthomoserine;

N-{5-fluoroguinazolin-4-v1}-0-(3-(2-{5,6,7 8-tetrahydro-1,8-naphthvridin-2-
vhethylicyclobutylYhomosering;

N-(6-methylguinazotin-4-y1}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyleyclobutyDhomoserine;
MN-(G-(tert-butvly-2-phenyipyrimidin-4-vH-0-(3-(2-(5,6,7. 8-tetrabvdro-1,8-naphthyndin-2-
vhethyvlevclobutyihomosering;

N-{6-(tert-butvDpynmidin-4-y[}-0-(3-(2-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-
yvhethylicyclobutvithomoserine;

N-(2-{tert-butyDpyrnmidin-4-y}-0-(3-(2-(5,6,7 8-tetrahydro~1,8-naphthyridin-2-

vhethyleyclobutylhomoserine;

20
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N-{4-(tert-butvlpyrmidin-2-y1}-0-(3~2-(5,6.7 8-tctrahydro- 1, 8-naphthyridin-2-
vhethyleyclobutyithomoserine:;

N-(§-oxabicvelo]3.2 . 1joctane-3~carbonyl}-0-(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhbutylhomoserine;

N-{(2-{dimethylamino}-3, S-dimethyvlisonicotinoyl}-0-(4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-
Z2-yhbutvithomosering;
N-{5-chloro-2-{dmethylamino}-3-methvlisonicotinovi}-G-(4-(5,6,7 8-tetrahydro- 1,5~
naphthyridin-2-yjbutyihomoserine:
N-(3-cvclopropyi-3-flucroisonicotinov}-0~(4-(5,6,7 8~tetrahvdro-1, &-naphthyridin-2-
vhbutylhomosering;

N-(4-({1,3-dimethyl-1H-pyrazol-3-yDmethy1)-2 6-dimethylbenzoyt)-0-(4-(5,6,7,8-
tetrahvdro-1,8-naphthyvridin-2-yGbutvhhomoserin:e
MN-(5-chloro-Z2-methoxy-3-methvlisonicotinovi}-0-(4-(5,6,7. 8-tetrabydro-1,8-naphthvadm-2-
vhbutylhomoserine;

N-(3-gthyl-3-fluoroisonicotinoyl3-0-(4-(5,6,7 8-tetrahydro-1 8-naphthyridm-2-
vhbutyhhomoserine;

N-{4-((1,3~dimethyi- 1 H-pyrazol-3-ylimethy )-2-fluoro-6-methylbenzov}-0-(4-(5,6,7 8-
tetrahvdro-1,8-naphthyridin-2-yDbutyDhomoserine;
N-(3-chloro-S-flucroisonicotinoyi}-O-{4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhbutylthomoserine;

N-(5-fluoro-3-methylpyridazine-4-carbony}-0-(4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-
vhbutyDhomoserine;

N-{2 4-dimethyl-6-0xc-1,6-dihydropyridine-3-carbonyl)}-0-(4-(5,6,7 #-tetrahvdro-1,8-
naphthyridin-2-vljbutyDhomosenne;

N-(2, 4-dimethvi-6-ox0-1-(2 2 2-nfluorocthyl)-1 6-dihydropyriding-3-carbonyl}-G-(4-
(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-vDbuty homoserine,;
N-(3,5~-dimethylisonicotinoyl}-0~(4-(5,6.7 8~tetrabydro-1,8-naphthyridin-2-
vhbutylhomoserine;

N-(3,5-dimethylpyridazine-4-carbony}-0-(4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-
yhbutyhhomoserine;

O-(4-(5,6,7 R-tetrahydro-1,8-naphthyrdin-2-vibuty-N-(1,2 4-trimethyl-6-0x0-1,6-

dihydropyridine-3-carbonyi}homoserine;
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N-{4-cyano-2-fhioro-6-methylbenzovly-0-(4-(5,6,7 8-tetrahydro- 1, §-naphthyridin-2-
vihbutyvi}homosering;

N-(3,5-dimethylmorpholine-4-carbonyl}-0-(4-(5,6,7 8~tetrahydro- 1, 8-naphthyndin-2-
vhbutylhomoserine;

N~{5-chloro-3-methylpyridazine-4-carbonyl}-0-{4-(5,6.7 8-tetrahvdro-1,8-naphthyridin-2-
vibutylthomoserine;

N-(6-methoxy-2 4-dimethylnicotinoy)-0-(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
yhbutyhhomoserine;

N-(2-chloro-4-cvano-6-fluorobenzov}-O-(4-(5,6,7 8-tetrahydro-1 8-vaphthyridin-2-
viybutyhomoserineg; and

N-(2,6-dichlorobenzovl)-(-(4-(5,6,7 8-tetrahydro-1, §-naphthyndin-2-yvhbutyl}homoserine.
{3152} In one variation, the compound detailed herein is sclected from the group
consisting of. N-(2-chloro-3-flucrobenzovl}-G-(4-(5.6.7, 8-tetrahvdro-1.8-naphthyridin-2-
vhbutybhomosenne; N-{1-methyl-iH-indazole-4-carbony1}-0-(4-(5.6,7 8-tetrahydro-1,8-
naphthyridin-2-yDbutyBhomoserine, N-(4 4-difluorocyelohexane-1-carbonyl)-0-(4-(5,6,7, 8-
tetrahydro-1,8-naphthyridin-2-vhibutyl}homoserine; N-pentanoyi-0-(4-(5,6,7 8-tetrahydro-

1. 8-naphthyridin-2-vbutyhhomoserine; N-(3-fluoro-S-(trifluoromethylibenzov)-G-(4-
(3,6,7 8-tetrahvdro-1 8-naphthyridin-2-v}butyDhomoserine; N-(3-fluoro-5-

(triftooromethy Hbenzoyl)-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylevelobutylyhomaosering; N-pentanoyl-0-(3-(2-(5,6.7 8-tetrahvdro-1, 8-naphthyndin-
2-yhethyhevelobutyllhomoserineg; N-(teri-butoxycarbonyl)-0-(4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-ylbatyBhomoserine; N-(4d-fluorobenzoyl}-0-(3-(2-(3,6,7 8-tetrahvdro-1,8-
naphthyridin-2-yDethylicyclobutylthomosering; N-{4-chlorobenzoyy-0-(3-(2-(5.6,7 8-
tetrahvdro-1,8-naphthvridin-2-vijethvhevelobutyDhomoserine; N-(3-fluorobenzoyt)-O-(3-(2-
(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ylethyeyclobutyDhomoserine; N-(3-chlorobenzoyl}-
0-(3-(2-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-vijethy HoyclobutyBhomosering; N-(2-
chlorobenzoy)-O-(3-(2~(5,6,7.8-tetrabvdro-1,8-naphthvridin-2-
vhethvleyelobutyljhomoserine; N-(2-fluorobenzoyly-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-yDethylicyclobutylthomoserine; N-(2,3-difluorobenzovi}-O-(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yhethyheyelobutyhhomosenne; N-(2 4-difluorobenzoyi}-0-
(3-(2-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-yhethvlcyelobutvlhomoserine; N-(2-~chloro-4-
fluorobenzovi)-O-(3-(2-(5,6,7, 8-tetrahvdro-1,8-naphthyvridn-2-
viethyDeyelobutyDhomoserime; N-(3-chloro-5-fluorobenzoyv-O-(3-(2-(5,6,7, 8-tetrahydro-
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1,&-naphthvndin-2-ylethyilevclobuatyihomoserine, N-(3-chloro-2-fluorobenzoyl}-0-(3-(2~
(5.6,7 8~tctrahvdro-1,8-naphthvridin-2-vlethylicyclobutylthomoserine; N-(3,5-
difluorobenzovt}-0-(3~(2-(5,6,7 8-tetrahydro- |, §-naphthyndn-2-
viethyDeycelobutyDhomoserme; N-(2,3-dichlorobenzoyB-0-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vilethyDevelobutyDhomoserine; N-{Z-chloro-6-tluorcbenzoyi-0O-(3-(2-
(5,6,7.8-tetrahydro-1,8-naphthyridin-2-vijethvevclobuty Yhomosering; N-(2,6-
diftuorobenzovhy-0-(3-(2-(5,6,7 8~tetrahydro- 1, 8-naphthyridin-2-
vhethylicyclobutylthomoserine; N-(2,5-difluorobenzovh-0-(3-(2-(5,6,7 8-tetrahydro-1,&-
naphthvridin-2-vlethylcyclobutylthomoserine; N-(3,4-dichlorobenzovt-0-(3-(2-(5,6,7.8-
tetrabvdro-1,8-naphthyridin-2-yhethyDevelobutyhhomoserine; N-picolinoyl-0-(3-(2-
(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ylethy ey clobutyDhomoserine; N-nicotinoyt-0-(3-
(2-(5.,6,7 8-tetrahydro-1,8-naphthyridin-2-yQethvljcyclobutyviYhomoserine, N-(1-methyi-1H-
mdazole-4-carbony}-0-~(3-(2-(5,6,7 8-tetrahydro- |, §-napbthyridin-2-
vhethvlevclobutyljhomoserine; N-(2-methyl-2H-indazole-6-carbonyl}-0-(3-(2-(5,6,7,8-
tetrahydro-1 8-naphthyridin-2-vDiethyhevelobutyhhomoserine; N-(Z-methyl-2H-indazole-5-
carbony)-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yhethylicyclobutyvlthomoserine;, N-
{1-methyl-1H-pyrrolo{2 3-bipyndine-4-carbonyl}-0~(3-(2-(5,6,7 8-tetrahydro-1, 8-
naphthyridin-2-vlethylDeyclobutyDhomoserine; N-{2-ethylbutanoy-0-(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yhethylcvclobutylhomosering; N-(T-methyl-1H-pyrrols{2,3-
blpyridine-5-carbonvl}-0-(3-(2~(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhethvlevelobutyhomosenine; N-(G-thydroxymethylibenzovl}-0-(3-(2-(5,6,7 8-tetrahydro-
1 &-naphthyndin-2-yDethyhevclobutyBhomoserine, N-{guinoline-S-carbonyl}-(-(3-(2-
{5.,6,7 8-tetrahydro-1 &-naphthyridin-2-yhethylicyvclobutylthomosering; N-(2-
cvelopropylbenzovl)-0-(3-(2-(5,6.7 8-tetrahydro-1,8~naphthyridin-2-
vhethyDeyelobutyhomeoserine; N-{quinoline-7-carbonyly-0-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-viethylcvelobutyhomoserine; N-{quinoline-6-carbonvi}-0-(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vhethylicyclobutylthomoserine; N-{quinoline-8-carbony1}-0O-
(3-(2+(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-vljethylcyelobutyYhomosernine; N-(3-
cyelopropylbenzoyl)-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutylthomosering; N-{4-cyelopropyltbenzov)-0-(3-{2-(5,6,7 R-tetrahydro-1,8-
naphthvridin-2-vhethylicyclobutylthomoserine; N-isonicotinoyi-0-(3-(2-(5,6,7 8-tetrahvdro-
1,8-naphthvridin-2-vDethyDeyclobuty)-homoserine; N-(3-cthylpentanoy!}-0-(3-(2-(5,6,7 8-

tetrahyvdro-1,8-naphthyridin-2-yhethylicvclobutyli-homoserine; N-(2-chlore-3-
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fluorobenzoyh-0O-{3-(2-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-
vhethylicyclobutylthomoserine; N-(3,4-difluorobenzov-0-(3-(2-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-vljethylicyclobutylDhomoserine; N-(3-ethyvlpentanovh-0-(3-(2-(5,6,7, 8~
tetrahvdro-1,&-naphthyvridin-2-yDethyljevclobutylhomosering; N-isonicotinoy-(3-{3-(2-
{5,6,7 &-tetrahvdro-1 8-naphthyvridin-2-vhethyDevelobutyDhomeoserine; O-(3-(2-¢5,6,7 8-
tetrahvdro-1,8-naphthyvridin-2-yvhethyevclobutyl}-N-(3-(thiazol-5-yl}benzovihomoserine;
N-(3-hydroxy-2-phenvipropanoy}-0-(3-(2-(3,6,7 8-tetrahydro- 1, 8-naphthyndin-2-
vhethylicyclobutylthomosering; N-(3-{ L-methyl-1H-pyrazol-4-ylibenzoy-0-(3-(4-(5.6,7.8-
tetrahydro-1,8-naphthyridin-2-vibutyievelobutyhomoserine; N-(3-( 1 -methyl-1H-pvrazol-
d-yhibenzoyly-(-(4-(3,6,7 8-tetrahydro-1,8-naphthyndin-2-vhbutyDhomoserme; N-(2-
hydroxy-2-phenviacety}-0-(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-ybatyhhomoserine;
N~{Z-hvdroxy-2-phenylacetvD}-0-{4-(5,6.7 8-teirahvdro-1, 8-naphthyridin-2-yDbutyi)-
homoserine; N-(2-bydroxy-2-phenviacetyl}-0-(3-(2-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-
vhethvleyclobutylyhomoserine; N-(I-phenvicvclopropane-1-carbonyl)-0-(3-(2-(3,6,7 8-
tetrahydro-1 8-naphthyridin-2-vDethyDhevelobutyhhomoserine; N-(Z-methyi-2-
phenyipropanoy}-0-(3-(2-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-
vhethylcyclobutyljhomoserine; N-(1-phenyicyclobutane-1-carbonvi-0O-(3-(2-(5,6,7.8-
tetrahvdro-1,8-naphthyvridin-2-yDethylcvclobutylhhomosering; N2 2-dimethyl-3-
phenvipropanoy}-G-(3-(2-(5,6.7. 8-tetrahvdro-1,8-naphthyridin-2-
vhethylevelobutvlyhomosering; N-{tert-butoxvearbonyl}-0-(3-(2~(5,6,7 8-tetrabvdro-1,8-
naphthynidin-2-yDethvlcvelobutylhomosering; N-(2-(4-fluorophenyl)-2-methvipropanovl)-
0-(3-(2+(5,6,7 8-tetrahydro-1 8-naphthynidin-2-yBethvDevelobutyhomosenne; N-(3-
methvloxetane-3-carbony}-0-(3-(2-(5,6,7 &-tetrahydro- 1, 8-naphthyridin-2-
vhethylicyclobutylhhomoserine; N-(3-hydroxy-2,2-dimethylpropanoy)-0-(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yDethyhievclobutybhomoserine; N-(3-methoxy-2,2-
dimethylpropanoyl}-0-{3-(2-(5,6,7 8-tetrahydro-1, B-naphthyridin-2-
vhethyevelobutvlyhomosering; N-(2-methyl-2-(pvrdin-3-ylpropanoyl}-0-(3-(2-(5,6,7 8-
tetrahyvdro-1,8-naphthyridin-2-yvhethyheyclobutyDhomoserine; N-(2 3-dihvdro- I H-indene-2-
carbony}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-paphthyridin-2-yhethylicyclobutvithomoserine;, N-
{3-cvano-2, 2-dimethyipropanoyi}-0-(3-(2-(5,6,7 8-tetrahvdro- 1 8-naphthyridin-2-
vhethylcyclobutylhomoserine; N-pivaloyvi-O-(3-(2-(5,6,7. 8-tetrahydro-1,8-naphthyridin-2-
vhethyleyclobutyYhomoserine; N-(2,3-dihydro-1H-mdene- 1 -carbony!}-0-(3-(2-(5,6,7 8-

tetrahvdro-1,8-naphthyvridin-2-yDethylcvclobutylhhomoserineg; N-({neopentyloxy)carbonyl}-
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0-(3-(2~(5,6,7 8-tetrabydro-1,8-naphthyndin-2-vhethyhevelobuty Bhomosenne; N-{{1-
methyvicyelopropoxy yearbonyl}-0-(3-(2-(5,6,7 8-tetrabvdro-1,8-naphthyridin-2-
vhethyeyelobutyhhomoserine; N-{{ I-methyleyelobutoxyyearbony-0-(3-(2-(5,6,7,8-
tetrahyvdro-1,8-naphthyvridin-2-yDethyvbievclobutvbhomoserine; 0-(3-(2-(5,6,7 8-tetrahydro-
1.8-naphthyridin-Z-viethyHeyvelobuty -N-{{({1. 1,1 -trifluoro-2-methyipropan-2-
vhoxycarbonvlhomaosering; N-{isopropoxycarbonyh~-0-(3-(2-(5,6,7 8-tetrahydro-1,§-
naphthyridin-2-vethyvheyclobutylhomosering; N-{(diethylcarbamoy!}-0~(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yhethyhevelobutyhhomoserine, N-{(tert-butylcarbamoyi}-O-
(3-(2-(5,6,7 8-tetrabydro-1,8-naphthvridin-2-yhethvlcyelobutvlhomoserine; N-(tert-
butyl{methyhcarbamoy}-0-(3-(2-(5,6,7 8-tetrahydro-~ 1, §-naphthyndm-2-
vhethyDeyelobutyhhomoserine; N-(isopropyl{methylcarbamoyl}-0-(3-(2-(5,6,7 8-
tetrahydro-1.8-naphthyvridin-2-yhethylcvclobutyl homosering; N-(disopropyicarbamoyl}-O-
(3-(2-(5,6,7 8-tctrahydro-1, 8-naphthyridin-2-vhethyevclobuty jhomosering; N-(3,3-
dimethylbutanoy!}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthvridin-2-
yhethvlicyclobutylthomoserine; N-(3-methylbutanoyl}-0O-(3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yhethylicyclobutylhomoserine; N-(2-cvelobutylacetyl}-0-(3-(2-{5,6,7 8-
tetrahvdro-1,8-naphthvridin-2-yvhethyvheyelobutybhbhomoserine; N-(2-(1-
methyleyclopropvhacetyD)-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyDeyelobutyDhomoserine; N-{2-cyclopropyvlacetyy-0-(3-{2-(5,6.7 B-tetrahydro-1 8-
naphthyridin-2-vhethylDevelobutyDhomosering; N-{{({1-(tert-butoxycarbonyi}-3-
methvilazetidin-3-yhoxy)earbonv)-0-(3-(2-(5,6,7, 8-tetrahvydro-1,8-naphthyridin-2-
vhethyvleyclobutyhomoserine, N-({(3-methyl-1-(methylsulfonvlazetidin-3-
vhoxyicarbonvi}-O-(3-(2-(5.6,7 8-tetrahvdro-1, 8-naphthyvridin-2-
vhethyhicyclobutylthomoserine; N~({(1 -acetyl-3-methylazetidin-3-yDoxvcarbonyly-0-(3-(2-
(5,6,7 8-tetrahvdro-1 8-naphthvridin-2-vl}ethyDeyelobutyDhomoserine; N-({(3-
methylazetidim-3-vijoxyicarbonyh-0-(3-(2-(5,6,7 8-tetrahydro-1, R-naphthyridin-2-
vhethylevelobutylyhomosering; N-{{cvclobexyloxy)carbonyly-O-(3-(2-(5,6,7. 8-tetrahydro-
1, 8-naphthyndin-2-vhethvlicvclobutylhomoserine; N-(isobutoxycarbonyl)-0-(3-(2-(5,6,7.8-
tetrahydro-1 8-naphthyridin-2-vDethyhevelobutyhhomoserine; N-({((pyrrolidin-3-
vhoxyicarbonvi}-O-(3-(2-(5.6,7 8-tetrahvdro-1, 8-naphthyvridin-2-
vhethyhicyclobutylihomoserine; N~(4-{methyisulfonylbutanovl)-0-(3-(2-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-yDethyDeyelobuty Dhomoserine; N-({({(1-(methyisulfonvlipyrrolidin-3-

vhoxyicarbony}-0-(3-(2-(3,6,7 §-tetrahvdro-1, 8-naphthyridin-2-
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vhethylicyclobutylthomoserine; N-{{(1-{tert-butoxycarbonyDpyrrolidin-3-yloxycarbonyl)-
O-(3-(2~(5,6,7. 8-tetrabvdro-1,8-naphthvndin-2-yhethyhevelobutyBhomoserine; N-({(1-
acetyipvrrohidin-3-yhoxy)carbonvi)-0-(3-(2-(5,6,7, §-tetrahvdro- 1, 8-naphthynidin-2-
viethyDeyelobutyDhomoserme; N-{(1-phenyicthoxy yearbonyy-0-(3-(2-(5,6,7, 8-tetrahydro-
1,8-naphthyridin-2-vlethyDevelobutyDhomoserine; N-{{Z-phenvicyclobutoxy)carbony-0O-
(3-(2-(5,6,7 8-tctrahydro-1, 8-naphthyridin-2-vhethvljevelobutyl hhomosering; N-{(3-
phenvicvclobutoxyjcarbonyi}-0-(3-(2-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-
vhethylicyclobutylthomoserine, 2-{{tert-butoxycarbonylamino)-3-methyl-4-(3-(2-(5,6,7 8-
tetrahvdro-1,8-naphthvridin-2-viiethvheyclobutoxybutanoic acid; N-({(2-

phenylcyclohexyDoxycarbonvh)-0-(3-(2-(5,6.7 §-tetrahvdro- 1, 8-naphthyridin-2-

viethyDeyelobutyDhomoserme; N-{((1-(tert-butoxycarbonyljazetidin-3-vloxy)earbonyl}-0
(3-{2-(5,6,7 B-tetrahydro-1, 8-naphthyridin-2-yhethyhiovclobuty thomoserine; N-{{{4-
phenvicvelohexyhoxyicarbonyi}-0-~(3-(2-(5,6,7 8-tetrahydro- |, §-napbthyridin-2-
vhethvlevelobutyDhomoserine; N-({((1-acetvlazetidin-3-yDoxy)catbony}-0-(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vhethylevelobutyDhomoserine; N-({({(1-{{tert-
butoxycarbonylamino)propan-2-vhoxy jcarbony)-0-(3-{2-(5,6.7 &-tetrahydro-1,8-
naphthyridin-2-vljethylicyclobutylthomoserine; N~{({1-acetamidopropan-2-vhoxvicarbonyi}-
0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyvridin-2-yhethyDeyclobutyDhomoserime; N-({({2-(3,5-
dimethyl-1H-pyvrazol-1-vijeyclopentyoxyicarbonvi}-0O-{3-(2-{5.6,7 8-tetrahydro-1,8-
naphthyridin-2-vjethyleyelobutyl)-homoserine; N-({(2-(3,5-dimethvl-1H~pyrazol-1-
vhevelohexvioxyicarbonyl}-0O-(3-(2-(5,6,7, 8~tetrahydro-1, 8-naphthyridin-2-
vhethyvleyclobutyl}-homoserine; N-({({ 1-(tert-butoxycarbony 1}-3-(3-chlorophenyljazetidin-3-
vhoxyicarbonvi}-O-(3-(2-(5.6,7 8-tetrahvdro-1, 8-naphthyvridin-2-
vhethylicyclobutylthomoserine; N~({(1 -{tert-butoxycarbonyl)-3-(4-isopropviphenyliazetidin-
3-vhoxycarbonyl}-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-
vhethyDeyclobutyDhomoserine; N-{{{1-{tert-butoxycarbonyl}-3-(phenylethynyhazetidin-3-
vhoxycarbonvi}-0-(3-(2~(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethvleyelobutyljhomoserine; N-(1-(tert-butoxycarbonvlpipendine-4-carbony1}-0-(3-(2-
(5,67 8-tetrahvdro-1,8-naphthyridin-2-yDethylicyclobutyl }homosering ; N-(3,3-
difluorocvclohexane-1-carbonyl)-0-(3-(2-(5,6,7 8-tetrahydro- | §-naphthyridin-2-
vhethylcyclobutyijhomoserine; N-(2-cthyl-4,4-difluorobutanovi}-0-(3-(2-(5.,6,7 8-
tetrabydro-1,8-naphthyridin-2-vhethylevelobutyl)-homoserine; N-({(2-

{phenylethynybevelohexyboxyjcarbonyl}-0-(3-(2-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-
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yvhethylicyclobutviy-homoserine; N-(2-cvelohexyl-2-methylpropanoyl}-0O-(3-(2-(5.6,7.8-
tetrahvdro-1,8-naphthvridin-2-vhethyvhevelobutvhhomoserine; N-(2-(pyridin-2-viibenzoyi)-
O-(3-(2-(5,6,7, 8-tetrahydro-1,8-naphthvndin-2-yhethvheyclobutyDhomoserine; N-(2-cthyl-

4 4 4-rifluorobutanovl}-0-(3-(2-(5,6,7 B-tetrahydro-1, &-naphthyridin-2-
vhethyDeyclobutyDhomoserine; N-{2-morpholinobenzoyl}-0-(3-{2-(5,6,7 #-tetrahydro-1,8-
naphthyvridin-2-yvhethyvDevelobutyDhomosering; N-{2-ethyi-2-phenvibutanoy-O-(3-(2-
(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vljethvl)evclobutyljhomoserine; N-(1H-pyrrolof3,2-
blpyrdine-7-carbonyl}-0-(3-(2-(5,6,7 R-tetrahvdro- 1, 8-naphthyridio-2-
vhethylcyclobutyljhomoserine; N-(4-cvanotetrahydro-2H-pvran-4-carbony-0-(3-(2-
(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-ylethyleyclobutyDhomoserine; N-(1-(tert-
butoxyearbonyly-3-methyvlazetidine-3-carbony!}-0-(3-(2+(5,6,7 8-tetrahydro-1, 8-
naphthyridin-2-vilethyDevelobutyDhomoserine; N-{1-{tert-butoxycarbonyliazetidine-3-
carbony}-0-(3-(2-(5,6,7 R-tetrahydro-1, 8-naphthyridin-2-vhethy hevclobutvithomoserine; N-
(1-(methylsulfonyDpiperidine-3-carbonyl}-0-(3-(2-(3,6,7 8-tetrahydro-1,8-naphthynidm-2-
vhethyvleyclobutyl)-homoserine; 0-(3-(2-(5,6.7, 8-tetrahydro-1,8-naphthyridin-2-
vhethyhicyclobutyl}-N-(4,5 6, 7-tetrahydro-1H-indazole-6-carbonyl}-homaoserine; O-{3-(2-
(5.6,7 8~tctrahvdro-1, 8-naphthvridin-2-ylethylicyclobutyl}-N-(4,5 .6, 7-tetrahydro- 1 H-
mndazole-7-carbonvihomoserine; N-{(4-methyltetrahydro-2H-pyran-4-carbonyl}-(-(3-(2-
(5,6,7 &-tetrahydro-1,8-naphthyridin-2-vijethy Deyelobutyl} homoserine; N-(1-methyi-4,5,6,7-
tetrahydro- 1H-imndazole-6-carbonyi}-0-(3-(2-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-
vhethvleyclobutyl)-homoserine; N-(I-ethyvi-4,4-difluorocyclohexane- 1 -carbony}-0-(3-(2-
{5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yDethylcyclobutylhomosering ; N-(1-{6-
methvlindohne-1-carbonyDeyclopropane-1-carbony-0-(3-(2-(5,6,7, 8-tetrahydro-1 8-
naphthyridin-2-vljethylicyclobutylthomoserine; N-(4-({{tert-
butoxyvearbonylaminoymethyitetrahydro-2H-pyran-4-carbonyl}-0-(3-(2-(3,6,7 §-tetrahydro-
1.8-naphthyridin-Z-vhethyhevelobutyhhomoserine; N-(1-(pyridin-3-yimethyvhevelopropane-
1~carbonyD}-0-(3-(2~(5,6,7 .8-tetrabydro-1,8-naphthvridin-2-vijethvicyelobutyhbhomoserine;
N-(3-chloro-3-methylisomcotinoyl)-0-(4-(5,6,7 8-tetrahydro- 1, §-naphthyndm-2-
vhbutyDhomoserine; N-(4-methylictrahydro-2H-pyran-4-carbonyl}-0-(4-(5,6,7 8-tetrahydro-
1,8-naphthyndin-2-yDbutybhomosenne;, N-{2 6-dichlorobenzoyl3-0-(4-(5 6,7 8-tetrahydro-
1. 8-naphthyndin-2-vybutyhhomoserine; N-(3,5-dichloroisonicotinoyt)~0-(4-(5,6,7 8-
tetrabydro-1,8-naphthyridin-2-vDbutyhhomosenne; N-{1-(4-(tert-butyliphenylcyclobutane-

1-carbonyl}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vjethvcvelobutyDhomoserine;
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N-{4-methyltetrahydro-2H-pyran-4-carbonyl)-0-(3-(2-(5,6.7 8-tetrahvdro-1,8-naphthyridin-
2-vhethybevclobutybhomoserine; O-(3-(2-(5,6.7 8-tetrahydro-1, 8-naphthyridin-2-
vhethyDeyclobutyl)-N-(4-(irifluoromethvi tetrahydro-2H-pyran-4-carbonyi)homosering; N~
(3-chloro-S-methylisonicotinoy}-0-(3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethyDeyelobutyDhomoserine; N-(3,3-dichloroiscnmicotingy}-0O-(3-(2-{5 6,7 8-tetrahydro-
1.8-naphthyridin-2-vi}ethyhevelobutyhomoserine; N-{bicvclof2.2 2 {octane-2-carbonvi}-0O-
(3-(2+(5,6,7 8-tetrahydro-1, 8-naphthynidim-2-vlethylcvelobutyl Jhomoserine; N-(2-methyl-
1,2,3 4-tetrabydronaphthalene-2-carbonyly-0-(3-{2-(5,6.7 R-tetrahydro-1 8-naphthyridin-2-
vhethylicyclobutylthomoserine; N-{({methylsulfonyDprolyvl)-0-(3-(2-(5,6.7 8-tetrahydro-1,8-
naphthyridin-2-vljethvhcyclobutyDhomoserine; N-(2 4-dimethylnicotinoy}-0-(3-(2-(5,6,7 8-
tetrahyvdro-1,8-naphthyvridin-2-yDethyvbievclobutybhomoserine; N-(4-phenyltetrahydro-2H-
pyran-4-carbony}-8-{3-(2~(5,6,7 &-tetrahydro-1,8-naphthyridim-2-
vhethylevelobutvlhomosering; N-(4-cyano-2 6-dimethyibenzoy)-0~(3~(2-(5,6,7 8~
tetrahyvdro-1,8-naphthyridin-2-vhethylcyclobutyDhomoserine; O-(3-(2-(5,6,7 8-tetrahydro-

1 &-naphthyndin-2-yDethyhevelobuty3-N-(2 4, 6-trimethylpyrimidine-5-
carbonylhomosernne; O-(3-(2-{5.6,7 8-tetrahydro-1, &-naphthyridin-2-yDethyicyclobutyl-N-
(2.4, 6~rimethylnicotinoviyhomoserine, N-(3-chloro-5-fluoroisonicotinoy] }-O-(3-(2-(5.6,7,8-
tetrahvdro-1,&-naphthyvridin-2-yDethyljeyvclobutyl homosering; N-(1-{isoquinolin-1-
vhevelopropane-1-carbony)-0-(3-{2-(5,6.7 §-tetrahvdro-1,8-naphthyridin-2-
vhethylevelobutvlyhomosering; N-(2-(pyridin-2-vhspirof3 .3 Jheptane-2-carbonyvi}-O-(3~(2-
(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-vljethyvlcvelobutylhomoserine ; N-(2-(1-methvi-1H-
pyrazol-4-yBtetrahvdrofuran-2-carbony}-0-(3-(2-(5,6,7, 8-tetrahvdro- 1, 8-naphthyridin-2-
yvhethylicyclobutviihomoserine; N~{2,4-dimethyi-6-oxo-1.6-dihvdropyridine-3-carbonyl)-0-
(3-(2-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-yhethvhcyelobutvihomoserine; N-(4,6-
dimethylpyrnimidine-S-carbonyl}-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethyleyelobutyDhomoserine; N-{2 6-dichloro-4-{triflucromethyDbenzoy}-0-(3-(2-
(5,6,7.8-tetrahydro-1,8~-naphthyridin-2-vijethvlevclobutyl }homoserine; N-(1-(2-
fluorophenvhevclopropane- i ~carbonyiy-0-(3-(2-(5,6,7 8-tetrahydro~1,8-naphthyrndin-2-
yhethvlicyclobutylihomoserine; N-(1-{benzo[d]]1,31dioxol-3-vI}evelohexane-1-carbonyl)-G-
{3-(2-(3,6,7 8-tetrahydro-1, 8-naphthyndin-2-yvljethylicvelobutyhhomosernine; N~{2 2~
difluoro-1-(m-tolvlicyclopropanc-1-carbony}-0-(3-(2-(5,6,7 . 8-tetrabvdro-1 8 -naphthvridm-
2-vhethyheyclobutyDhomosernne; O-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-

viethyDeyelobutyl)-N-¢ 1-{(tetrahydro-2H-pyran-2-yDevclopropane- H-carbonylthomoserine
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N-{4-methoxy-2,6-dimethvibenzoyviy-0-{3-(2-(3,6,7 8-tetrabydro-1,8-naphthyndin-2-
vhethylcyclobutylYhomoserine, N-(1-acetyi-4-(trifluoromethy Dpiperidine-4-carbonv}-0-(3-
(2-(5,6,7 8~tetrahydro-1,8-naphthyndin-2-vhethyhcvclobutylhomoserine; N-(2,3-
dihydrobenzo[bl] 1 4jdioxine-2-carbonyl}-0-(3-(2-(5,6,7 B-tetrahvdro-1 8-naphthyridin-2-
vhethyDeyelobutyDhomoserine; N-{1-(3-chlorobenzyleyclopentane-1-carbonyv}-O-(3-(2-
(5,6,7, 8-tetrahydro-1,8~-naphthyridin-2-vijethvleveclobutyl }homoserine; O-(3-(2-(5,6,7.8-
tetrahvdro-1,8-naphthyvridin-2-yhethyeyclobuy)-N-(1-(3-

{trifluoromethoxyiphenylicy clopropane-1-carbonylihomoserine; N-{4-fluoro-2.6-
dimethylbenzovl}-O-(3-{2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethyleyelobutyYhomoserine; N-(3,5-dimethvlisonicotinoy}-0-(3-(2+(3,6,7 8-tetrahydro-
1.8-naphthynidin-2-yBethyDHeyelobutyDhomoserine; N-(2-(tert-butyDpyrimidin-4-yB-0-(3-(2-
(5,6,7 &-tetrahvdro-1 8-naphthyvridin-2-vhethyDevelobutyDhomeoserine; N-{(d-(tert-
butyDpyrimidin-2-yD-0-(3-(2-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhethvleyelobutylyhomoserine; 0-(3-(2-(1,8-naphthyndm-2-yhethyleyclobutyl}-N-
{quinazohn-4-yhomoserine; N-{6-(tert-butyDpvrimidin-4-yD-0-(3-(2(5,6,7, 8-tetrahydro-
1,&-naphthvridin-2-ylethyiievclobuatythomoserine; 2-{{4-amino-2.6-dichloro-
benzoyvhamino]-4-{3-[2~(5,6,7 8~tetrahydro-1, 8-naphthyndin-2-
viethylicyclobutoxyfbutanoic acid; N-(4-chlorg-2 6-dimethylnicotmoyl3-0-(3-(2-(5,6,7 8-
tetrahvdro-1,8-naphthyvridin-2-yhethyljcyclobutyl}-homoserine; 2-[{(3-chloro-6-methyl-
pyvridine-Z2-carbonylhamino|-4-{3-[2-(5,6,7, 8-tetrabydro-1,8-naphthyridin-2-
vhethvljevclobutoxybutanoic acid; N-(2,6-dimethylpipenidine-1-carbonyl)-0-(3-(2-(5,6,7,8-
tetrahydro-1 8-naphthyridin-2-vhiethy Develobutyl)-homosering; N-(2,5-dimethyvipymrolidine-
I-carbonyl3-0-(3-(2-(5,6,7 8-tetrahvdro-1 8-naphthvndin-2-yhethyhoyclobutyl -homoserne,;
N-~(2,6-dichloro-4-cyanobenzov}-0-(3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
viethyDeyelobutyl)-homoserine; N-(2,6-dichloro-3-nitrobenzoyl)-0-(3-(2-(5,6,7 8-
tetrahvdro-1,8-naphthvridin-2-yhethyljcyclobutyly-homoserine; 4-[3-{2-(5,6,7,8-tetrabydro-
1.8-naphthyridin-2-vijethylcyclobutoxy |-2-H{(1,2 4-trimethyi-6-oxo-pyridine-3-
carbonyiyaminofbutanoic acid; N-{Z-chloro-4-cvano-6-methvibenzoviy-0-(3~(2-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-vDethylevelobutyl)-homoserine; N-(3-bromo-3-chloro-2-
fluorcisomicotinoy3-0-(3-(2-{5,6,7, 8-tetrahvdro-1.8-naphthvridin-2-y Jethvlcyclobutyi)-
homoserine; O-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-vhethylicyclobutyi}-N-(5,6,7 8-
tetrabydronaphthalene- 1-carbonyi}-homoserine; N-(3-bromo-2,6-dimethyibenzoyvi}-0-(3-(2-

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yethyeyclobutyl}-homoserine; 2-{(3-chlorg-5-
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methoxy-pyndine-4-carbonybiamino-4-13-[2-(5,6,7 #-ietrahydro-1, 8-naphthyridin-2-
vhethyljeyclobutoxy [butanoic acid; 2-{(2.6-dichloro-4-fluoro-benzovhamino|-4~[3-{2-
(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-ylethyljeyclobutoxybutanoic acid; 2-[{2-chloro-6-
fluoro-benzoylamino}-4-[3-{2-(5,6,7 &-tetrabydro-1, 8-naphthyridin-2-
vhethylicyclobutoxybutanoic acid; N-{3-bromo-2-chloro-6-flucrobenzoyiy-0-(3-(2-(5,6,7,8-
tetrahvdro-1,8-naphthyvridin-2-vhethylieyclobutyl}-homoserine; N~(2 4-dimethyl-6-oxo-1-
phenvl-1,6-dihvdropyridine-3-carbony}-0-(3-(2-(5,6,7 8-tetrahydro- 1, §-naphthyndm-2-
vhethylicyclobutyl}-homoserine; N-(5-bromo-2-hydroxyisonicotinoyl-O0-(3-(2-(5,6.7 8-
tetrahydro-1,8-naphthyridin-2-vijethvevelobutyl)-bomoserine; N-(3-chloro-5-
cvelopropvlisonicotinoyi}-O-(3-(2-(5,6,7, 8-tetrabvdro-1,8-naphthvridin-2-
viethyDeyelobutyl)-homoserine; N-{3-chlore-5-cthylisonicotinoyl}-0-(3-(2-(5,6,7 8-
tetrahydro-1.8-naphthyridin-2-vhethyhevclobutyl}-homoserme; N-(3-cyano-2,6-
dimethylbenzovl}-O-(3-(2-(5.6,7 8-ictrahvdro-1, 8-naphthyridin-2-yhethyljcyclobutyl}-
homoserme; N-(3-bromo-3-fluorcisonicotinoyi}-0-(3-(2-(5,6,7.8-tetrahvdro-1,8-
naphthyridin-2-yDethylcyclobutyl}-homosering; N+(2-methoxy-3,5-dimethylisonicotinoy -
8-(3-(2~(5,6,7 8-tetrabydro-1,8-naphthyndin-2-vhethvhevelobuty B-homosernine; N-(3-
chioro-5-(trifluoromethviyisonicotinoy}-O-(3-(2~(5,6,7 8~tetrahvdro-1, 8-naphthyvridion-2-
viethyDeycelobutyl)-homoserine; N-{3-bromo-5-chloroisonicotinoyy-0-(3-(2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vhethyhovclobutyl-homoserine; N-{2-{dimethylaming)-3,5-
dimethylisonicotinoy}-0-(3-(2-(5.6.7 8-tetrahvdro-1.8-naphthyridin-2-vhethyevclobutyl)-
homoserme; N-(3-chloro-5-fluoro-2-methylisonicotinovl}-0-(3-(2-(5,6,7 8-tetrahydro-~1,8-~
naphthyridin-2-yDethylicyelobutyly-homoserine; N+(2,6-dichlore-3-cyvanobenzovl)-0-(3-(2-
{5.,6,7 8-tetrahvdro-1 8&-naphthyridin-2-yDethylcyclobutyl-homosering; N-(3-methyl-5-
{trifluoromethyyisonicotinoyi-0-(3-(2-(5,6,7 8-tctrahydro- 1, §-naphthynidin-2-
vhethyleyelobutyl}-homoserine; N-{2-hvdroxy-3,5-dimethylisonicotinoy]}-0-(3-(2-(5,6,7.8-
tetrahydro-1.8-naphthyridin-2-yhethylicvclobutyl}-homoserme; N-(3-cyano-2-hydroxy-6-
methylisonicotinoyl}-0-(3-(2-(5,6,7, 8-tetrahvdro-1,8~-naphthyridin-2-vljethv Doy clobutyl)-
homoserme; N~{§-chloro-3-flucro-2-methylisonicotinovl}-0-(3-(2-(5,6,7 8-tetrahydro-~1,8-~
naphthyridin-2-yDethylcyclobutyl}-homosering; 2-{{6-methoxy -2 4-dimethyl-pyridine-3-
carbonylamino}-4-{3-12-(5.6,7 8-tetrahydro-1 8-paphthyridin-2-

vhethyljeyclobutoxy [butanoic acid; 2-{[2,6-dimethyl-4-[(4~-methyipiperazin-1-
vhmethvijbenzovljanuno]-4-[3-]2-(5,6,7, 8-tctrahvdro-1,8-naphthyridin-2-

viethylicyclobutoxy feutancic acid; N-(3,5-dimethylmorpholine-4-carboayl}-0-(3-(2-
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{5,6,7,8-tctrahvdro-1,&-naphthyvridin-2-yethyljcyciobutyl}-homoserine; 2-{{5-chloro-3-
fluoro-2-{{4-methyipiperazin-1-vhmethyl jpyridine-4-carbony jamino j-4-{ 3-{2-(5,6,7,8-
tetrabvdro-1,8-naphthyridin-2-yhethvljevclobutoxy jbutanoic acid; methyl 2-{(7-chloro-5-
oxo-2,3-dthvdro- HH-indolizine-8-carbonyDamino |-4-[ 3-1 2-(5,6,7 8-tetrahydro-1, 8-
naphthyridin-2-vjethylicyclobutoxy fhutanocate; 2-{¢2,6-difluoro-4-hydroxy-benzoyDaming -
4-{3-2-(5,6.7 8-tetrahydro-1,8~-naphthyridin-2-viethyljeyclobutoxyvibutanoic acid; 2-{(4-
chloro-2-methyi-pyrazole-3-carbonvhamino j-4-{3-]2-(5,6,7 8-tetrahvdro- 1, 8-naphthvridin-2-
vhethylicyclobutoxybutancic acid; 2-[{2-methylpyrazole-3-carbonyhaming |-4-{3-i2-
(5.6,7,8~1ctrahvdro-1, 8-naphthvridin-2-vlethyljcyclobutoxy {butanoic acid; N-(1-
{phenvisulfonyDipiperidine-2-carbonvi)-0-(3~2~(5,6,7 B~-tetrahydro-1,8-naphthyridin-2-
viethyDeyelobutyl)-homoserine; 2-(3 3-dimethyibutanoviamine)-4-{3-[2-(5 6,7 8-tetrahydro-
1.8-naphthyridin-2-viethylicyclobutoxy fbutanoic acid; 2-{(Z-phenylacetylamino}-4-{3-{2~
(5,6,7.8-tetrahydro-1,8-naphthyridin-2-vijethvijcvclobutoxy ibutanoic acid; 4-{3-{2-(5.6,7 8-
tetrahvdro-1,8-naphthvridin-2-yvhethyljcyclobutoxy{-2-[(4 4, 4-trifluoro-3 . 3-dimethyl-
butanovhaminojbutanoie acid; 2-[(4,4-diflucro-3 3-dimethyi-butanovhamino }-4-{3-[ 2~
{5.,6,7 8-tetrahydro-1 &-naphthyridin-2-yhethyljcyclobutoxy [butanoic acid; 2-{{2-
phenylipropanoy!jamino]-4-[3-{2-(5.6.7 8~tetrahydro-1,8-naphthyridin-2-
viethylicyclobutoxy feutanoic acid; 2-]{2-(3,5-difluorophenyDacetyllamino|-4-{3-]2-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yDethyljcvclobutoxy jbutanoic acid; 2-f[2-(tert-
butoxvearbonviamino)-1-methyi-cthoxy jcarbonvlamino}-4-{3-]2-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vethvljeyclobutoxybutanoic acid; 2-[(3,6~-dimethyipyridine-2-
carbonyDamino}-4-{3-{2-(5,6,7 8-tetrahydro-1 8-naphthyridm-2-
vhethylicyclobutoxyfbutancic acid; 2-{{6-fluorochromane-2-carbonyljamino}-4-{3-{ 2-
{5.6,7 8-tetrahvdro-1.8-naphthyridin-2-vhethyljcyclobutoxy [butanaoic acid; 4-{3-[2~(5,6,7.8-
tetrahvdro-1,8-naphthyvridin-2-yDethyllcvclobutoxy}-2-[2-[3-
(triftucromethyphenylbutanoyiamino fbutancic acid; 2-{(3-chloro-5-methyl-pyndine-4-
carbonvljamino}-4-[3-]2~(5,6,7 B-tetrabydro-1,8-naphthyridin-2-
vhethvljcvclobutoxybutanocic acid; 2-[(3-chloro-3-fluoro-pynidine-4-carbonyliamino}-4-{ 3~
[2-(5.,6,7 8-tetrahydro-1,8-naphthyridin-2-vDethylleyclobutoxy [butanoic acid; 2-{{(4-cyano-
2.6-dimethyl-benzoylyaming}-4-{3-12-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutoxy [butanoic acid; 2-{{4-(2-chlorophenyijtetrahvdropyran-4-
carbonyljamino-4-{3-[2-(5.6,7 §-tetrahvdro- 1 8-naphthyridin-2-

viethylicyclobutoxyfbutanoic acid; 2-{(2-hyvdroxyindane-2-carbony Damino}-4-{3-[2-
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{5.,6,7 8-tetrahydro-1 &-naphthyridin-2-yhethyljcyclobutoxy [butanoic acid; 2-{{1-
cvelopropyleyclopropanccarbonyhamino|-4-{3-[2~(3,6,7 8~tetrahydro-1 8-naphthyndin-2-
vhethyljeyclobutoxy fbutanoic acid; 2-{[3-(difluoromethvi)-5,6,7 8-tetrahvdro-

11,2 4ltriazolol4, 3-alpyriding-6-carbonyllamino|-4-{ 3-{2-(5,6,7 8-tetrahydro-1, 8-
naphthyridin-2-vethyljeyclobutoxy fhutanoic acid; 2-{{1-
cyclopropvicyelobutanecarbonvljamino-4-{3-{2-(5,6.7 8-tetrahvdro-1, 8-naphthyridin-2-
vhethvljcvclobutoxybutanoic acid; 2-[{1-{4-isopropviphenylicyclopentanecarbonyijaminoe]-
4-13-12-{5 6,7 8-tetrahydro-1,8-naphthyridin-2-yDethylicyclobutoxybutanacic acid; 2-
{bicvclo|2.2 Zjoctanc-4~carbonylamino}-4-| 3-[2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhethyljeyclobutoxy fbutanoic acid; 2-(3,4,5,6,7, 7Ta-hexahvdro-2H-benzofuran-3a-
carbonvlamino}-4-{3-[2-(5,6,7 8-tctrahydro-1,8-naphthyridin-2-

vhethylicyclobutoxy [butancic acid; 2-{] 1-(2-phenylethyBevelopropanecarbonytjamino -4-{ 3-
12-(5,6,7 8~tetrahvdro-1,8-naphthyndin-2-vljethylicyclobutoxy {butancic acid; 2-{{4-(3-
methvlisoxazol-S-yhitetrahydropyran-4-carbonyljamino-4-[3-[2-(3,6,7 8-tetrahydro-1,8-
naphthyvridin-2-yDethyljcyclobutoxy [butanoic acid; 2-{f1-
{benzenesulfonylicyclopropanecarbonyiiaming |-4-{3-12-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vljethylicyclobutoxy {butanecic acid; 2-{(1-
phenvicveloheptanecarbonyDamino-4-{3-12-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutoxybutanoic acid; 2-{{4-methylsulfonyhtetrahydropyran-4-carbony Daming -
4-{3-]2-(5,6.7 8-tetrahydro-1,8~-naphthyridin-2~viJethyl jeyelobutoxybutanoic acid; 2~-{{1-(4-
sulfamoviphenvevclopropanecarbonyljamine |-4-[3-[ 2-(3,6,7 8-tetrahydro-1,8-naphthyndin-
2-yDethylleyclobutoxy tbutanoic acid; N-({phenvisulfonyhprolyh)-0-(3-(2-(5,6,7 8-
tetrabydro-1,8-naphthyridin-2-vijethyvhDevelobutvl)-homosenne; N-(5-chloro-3-fluoro-2-{{4-
methyvipiperazin--yhmethvhisonicotinoy!}-0-(3-(2-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-
vhethyleyclobutyl}-homoserime; N-(3-chloro-3-fluoro-2-({4-methylpiperazin-1-
vhmethyinsonicotinoy-0-(3-(2-(5.6,7,8-tetrahydro- 1. 8-naphthyridin-Z-vhethy Doy clobutyl)-
homoserine; 2-(pyrimidin-4-ylamino}-5-(3-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhpropoxypentanoic acid; 2-[(3-chloro-5-methyl-pyndine-4-carbonvijammol-4-4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vibutoxy [butanoie acid; 2-{(2 4-dimethylpyndine-3-
carbonylamino}-4-14-(35,6,7 8-tetrahydro-1,8-naphthyridin-2-ybutoxy fbutanoic acid; 2-{{4-
cvano-2,6-dimethyl-benzoyhamino|-4-{4-(5,6,7 8-tetrahydro-1,8-naphthvridin-2-
viybutoxyibutanoic acid; 2-[(3,5-dichloropyndine-4-carbonyljanuno}-4-{4-(3,6,7.8-

tetrahydro-1,8-naphthyridin-2-yDbutoxy [butancic acid; 2-{(3-chloro-5-thicro-pyridime-4-
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carbonylamino}-4-{4-(5,6,7 8-totrahydro-1, 8-naphthyridin-2-yDbutoxy butanoic acid; N-
(3.5-duncthylmorpholine-4-carbony}-0-~(4-(5,6,7 8-tetrahydro- 1 8-naphthyndin-2-vhbuty1}-
homoserine; N-(2,6-dichlorobenzovl)-0-(4-(5,6,7, 8-tetrabydro-1,8-naphthyndin-2-yHbutyl)-
homosering; N-(3,5-dimethyhisonicotinoyl}-0-(4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
yvhbutyhi-homosering; 2-[{2 4-dichloro-6-flucro-benzoviamine|-4-{4-(5,6,7 8-tetrahydro-1 8-
naphthyridin-2-vlbutoxylbutanoic acid; 2-[(2.4-dimethyi-6-oxo-1H-pyridine-3-
carbonyamino}-4-[4-(5,6,7 8~tetrahvdro- 1, 8-naphthyndin-2-yibutoxy [butanocic acid; N-(3-
chloro-5-methoxyisonicotinoyi}-0-{4-(5,6,7 B-tetrahydro-1, 8-naphthyridin-2-vlbutyl)-
homosernine; 2-[(2-chloro-6-fluoro-benzoyvhamunoc|-4-[4-(5,6,7 8-tetrahydro~1,8-naphthyridin-
2-vibutoxyfbutanocic acid; N-(iert-butoxycarbony!}-0-(4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vBbutyli-homosering; N-(3-bromo-2-hydroxyvisonicotinoy -0-(4-(5,6,7 8-
tetrahvdro-1,8-naphthyvridin-2-ybutvl)-homoserine; N-(3-bromo-5-chloro-2-
fluoroisonicotinoy)-0-~(4-(5,6,7 8-tctrahydro-1,8-naphthyridin-2-yhbutyl}-homoserine; N-
(2,4-dimethyl-6-0x0-1-phenyi-1,6-dihvdropyridme-3-carbonyl}-0-(4-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-yDbutyD-homoserine; (-(4-(5,6,7 8-tetrahydro-1, B-naphthyndin-2-yDbutyl)-
N-{5,6,7 8-tetrahydronaphthalene-1-carbonyD-homoserine; N-{3-brome-2,6-
dimethylbenzovl}-0-~(4-(5,6,7 8-tctrahvdro-1,8-naphthyridin-2-vhbutvl)-homosernne; N-(3-
chloro-3-fluoroisonicotinoyhy-0-(4-(5,6,7 8-tetrahydro-1 8-naphthyndim-2-y Dbuty -
homosering; N-(3-bromo-2-chloro-6-fluorobenzoy}-0-(4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-ylbuty-homosering; 2-{(3-chloro-3-methoxy-pyridine-4-carbonyljamino |-4-
[2-methvi-4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-vlbutoxyvjbutanoic acid; 2-{(3-chloro-5-
fluore-pyridine-4-carbonylamino}-4-| 2-methyl-4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-
vhbutoxy [butancic acid; N-{3-chloro-5-fluorcisonicotinoyl}-O-(2-methyi-4-(5.6.7 8-
tetrahyvdro-~1,8-naphthyridin-2-yhbutvl}-homoserine; N-(2,6-dichlorobenzovl)-O-(2-methyl-
4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-ylbutyl)-homoserine; N-(2-chloro-6-
fluorcbenzov)-O-(2-methyl-4-(5,6,7 R-tetrahydro-1 8-naphthyridin-2-vhbutyB-homosering;
MN-(4-fluoro-2-methyinicotinoy }-0-(2-maethyl-4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vhbutyl)-homoserine; 2-[(3-chloro-3-fluoro-pyrdine-4-carbonylammo]-4-[2-hvdroxy-4-
{5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yDbutoxy ibutanoic acid; 2-(1-methyl-1H-indazole-4-
carboxamido}-5-(3-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vljpropoxy)pentancic acid; 2-3-
{1-methyl-1H-pyrazol-4-ylibenzamido)-5-(3-{5.6,7 8-tetrahvdro-1.8-napbthyridin-2-
vhpropoxyipentanoic acid; 2-(2-chloro-3-fluorobenzamido}-6-(2-(5,6,7 8-tetrabhydro-1,8-

naphthyridin-2-vl}ethoxyhexanoic acid; 2-(3-(-methyl-1H-pyrazol-4-vIibenzamdo}-6-(2-
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{5.,6,7 8-tetrahydro-1 &-naphthyridin-2-yhethoxvihexanoic acid; 2-(2-¢thylbutanamido)-6-(2-
(5.6,7 8~tctrahvdro-1,8-naphthvridin-2-vljethoxyihexanoic acid; 2-(1-methyl-1H-indazole-4-
carboxamido}-6-(2-(5.6,7 8-tetrahvdro- 1 8-naphthyridin-2-vljethoxvhexanoic acid; 2-({tert-
butoxyearbonylaming)-5-(3-(5,6,7 B-tetrahvdro-1, 8-naphthyridin-2-ylpropoxy pentanoic
acid; N-benzovi-0-(3-{2-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-
vhethylievelobutyDhomoserine; N-{quinazolin-4-yhH-0-(3-(2-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-yethylicyclobutvihomoserine; N-(8-fluoroguinazolin-4-y1)-0-3-(2-

{5.,6,7 8-tetrahydro-1 &-naphthyridin-2-yhethylicyvclobutylhomosering; N-{7-
fluoroquinazolin-4-y}-0-(3-(2-(5,6,7 8-tetrahvdro-1,8-naphthvridin-2-
vhethyleyelobutyYhomoserine; N-{7-methylquinazobin-4-yD)-0-(3-(2-(5,6,7,8-tetrahydro-
1.8-naphthynidin-2-yBethy DeyelobutyDhomoserine ; N-{6-flucroquinazolin-4-y13-0-(3-(2-
(5,6,7 &-tetrabydro-1,8-naphthyridin-2-vijethyeyelobuty Yhomoserine; N-(5-
fluoroguinazolin-4-y1}-0~(3~(2-(5.6,7 8~tetrahydro-1, 8-naphthyridin-2-
vhethvlevclobutyljhomoserine; N-(6-methylguinazohin-4-y1)-0-(3-(2-(5,6,7 8-tetrahvdro-

1 &-naphthyndin-2-yhethyhevelobutyBhomoserine: and N-(6-(tert-butyl}-2-phenvipyrimidin-
4-y13-0-{3-(2-(53,6,7 &-tetrabhvdro-1 B-naphthyridin-2-ylethyhoeyvelobutyB-homosenne.

[(3153] In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composition comprises a compound selected from the group consisting
of one or more of the compounds depicted in Table 1, or a stercoisomer thereof (including a
mixture of two or more stereorsomers thereof), or a sakt thereof. In some embodiments, the
composition comprises a compound selected from the group consisting of a salt of one or
more of the compounds depicted in Table 1. In one aspect, the composition 15 a

pharmaceutical composition that further comprises a pharmaceutically acceptable carnier.

13154] In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composition comprises a compound selected from the group consisting
of one or more of the compounds depicted in Table 2, or a stercoisomer thereof (including a
mixture of two or more stercoisomers thereof), or a salt thereof. In some embodiments, the
composition comprises a compound selected from the group consisting of a salt of one or
maore of the compounds depicted 1o Table 2. In one aspect, the composition is a

pharmaceutical composition that further comprises a pharmaceutically acceptable carnier.

[3155] The mvention also includes all salts of compounds referred to herein, such as
pharmaceutically acceptable salts. The mvention also includes any or all of the

stereochemical forms, including any enantiomeric or diastereomeric forms, and any
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tautomers or other forms of the compounds descnbed. Unless stereochemistry is explicitly
indicated in a chemical structure or name, the structure or name 1s intended to embrace all
possible stereoisomers of a compound depicted. [n addition, where a specific stereochemical
form is depticted, it is understood that other stercochemical forms are also described and
embraced by the invention. All forms of the compounds are also embraced by the 1nvention,
such as crystalline or non-cryvstalline forms of the compounds. It is also understood that
prodrugs, solvates and metabolites of the compounds are embraced by this disclosure.
Compositions comprising a compound of the invention are also mtended, such as a
coraposition of substantiallv pure compound, including a specific stercochemical form
thereof. Compositions comprising a mixture of compounds of the mvention in any ratio are
also embraced by the mvention, including mixtures of two or more stereochemical forms of a
compound of the invention in any ratio, such that racemic, non-racemic, enantiognriched and
scalemic nuxtures of a compound are embraced. Where one or more tertiary amine moiety is

present in the compound, the N-oxades are also provided and descenbe

{0156} Compounds described herein are avB6 integnn inhibitors. In some instances, it 1s
desirable for the compound to inhibit other integrins in addition to avp6 mtegrin. In some
embodiments, the compound inhibits avB6 integrin and one or more of avPl, avp3, avBSs,
2B, o3P, abPl integrin, o7f1 and ¢11Pl. In some embodiments, the compound inhibits
avf6 integrin and avf integrin. fn some crabodiments, the compound inhibits avp6 mtegrin,
ovh3 integrin and ovlS integrin. In some embodiments, the compound inhibits avB6 mtegrin
and 02B1 integrin. In some embodiments, the compound inhibits avB6 integrin, ¢2P1 mtegrin
and o3Pl integrin. In some embodiments, the compound inhibits av6 integrin and a6p1
miegrin. In some embodiments, the compound inhibits ovf6 integrin and o7f1 mtegrin. In

some embodiments, the compound inhibits avf6 integrin and ol 1p1 integrin.

[3157] In somge instances, 1t is desirable to avoid mhibition of other integrins. In some
embodiments, the compound is a selective avB6 integrin inhibitor. In some embodiments, the
compound does not inhibit substantially ¢4B1, avB8 and/or a23 integrin. In some
embodiments, the compound inhibits avB6 integnn but does not inhibit substantially 4B}
mtegrin. In some embodiments, the compound inlubits avB6 integrin but does not inhibit
substantially avP8 integrin. In some embodiments, the compound inhibits avp6 integrin but
does not inhibit substantially ¢2P3 integrin. In some embodiments, the compound irhibits

av 6 integrin but does not inhibit substantially the avp8 integnn and the adf1 mtegrin,
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{0158] The mvention also intends isotopically-labeled and/or isotopically-enriched forms
of compounds described herein. The compounds herein may contain unnatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. fn some
embodiments, the compound 18 isotopically-labeled, such as an isotopically-labeled
compound of the formula (1) or variations thereof described hergin, where ong or more atoms
are replaced by an isotope of the same clement. Exemplary isotopes that can be mcorporated
mto compounds of the mvention include 1sotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, sulfur, chlorine, sach as H, 'H, 1C, PC, B¥C PN, B0, 170, 32p, 38 1BF 3CH
Incorporation of heavier isotopes such as deuterium (*H or D) can afford certain therapeutic
advantages resulting from greater metabolic stability, for example, mcereased i vivo half-life,
or reduced dosage requirements and, hence may be preferred in some instances. In some
embodiments, provided herein is an isotopically enriched form of any of the formulac
descnbed herein, wherein the compound comprises one or more deuterium atoms. In some
embodiments, the compounds of formula (I) may have one or more of the hydrogen atoms
replaced by deuterium, such as any of the hydrogens in one or more of the moieties G, L', L2,

Y, L’ and RY

[(3159] Isotopically-labeled compounds of the present invention can generally be prepared
by standard methods and techniques known to those skilled in the art or by procedures sumilar
1o those described in the accompanying Examples substituting appropriate isotopically-

labeled reagents in place of the corresponding non-labeled reagent.

{0160} The mvention also includes any or all metabolites of any of the compounds
described. The metabolites may nclude any chemical specics generated by a
biotransformation of any of the compounds described, such as intermediates and products of

metabolism of the compound.

{8161} Articles of manufacture comprising a compound of the invention, or a salt or
solvate thereof, in a suitable container are provided. The container may be a vial, jar,
ampoule, preloaded syringe, i.v. bag, and the like.

[3162] Preferably, the compounds detatied herein are orally bwavailable. However, the
compounds may also be formulated for parenteral {e.g., intravencus) administration.

{8163} One or several compounds described herein can be used in the preparation of a

medicament by combining the compound or compounds as an active ingredient with a
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pharmacologically acceptable carrier, which are known in the art. Depending on the

therapeutic form of the medication, the carrier may be in various forms.
GENERAL SYNTHETIC METHODS

[0164] The compounds of the invention may be prepared by a mumber of processes as
generally described below and more specifically in the Examples hereinafier (such as the
schemes provides in the Examples below). In the following process descriptions, the symbols

when used in the formulae depicted are to be understood to represent those groups described

above mn relation to the formulae herem.

[0165] Where it 1s desired to obtain a particular stereoisomer of a compound, this may be
accomplished from a corresponding mixture of siereoisomers using any surtable conventional
procedure for sgparating stercoisomers of resolving enantiomers. Thus, for example,
diastercomeric derivatives may be produced by reaction of a mixture of enantiomers, ez, a
racemate, and an approprate chiral compound. The diastercomers may then be separated by
any convenient means, for example by crystallization, and the desired enantiomer recovered.
In another resolution process, a racemate may be separated using chiral High Performance
Liquid Chromatography. Altermatively, if desired a particular stercoisomer may be obtained

by using an appropriate chiral mtermediate in one of the processes described.

{0166} Chromatography, recrystallization and other conventional separation procedures
may also be used with intermediates or final products where 1t is desired to obtain a particular

tsomer of a compound or to otherwise purify a product of a reaction.

[0167] Solvates and/or polymorphs of a compound provided herein or a pharmaceutically
acceptable salt thereot are also contemplated. Solvates contam either stoichiometric or non-
stoichiometric amounts of a solvent, and are often formed during the process of
crystallization. Hvdrates are formed when the solvent is water, or alccholates are formed
when the solvent is aleohol. Polymorphs include the different crystal packing arrangements
of the same elemental composition of a compound. Polymorphs usually have different X-ray
diffraction patterns, infrared spectra, melting points, density, hardness, crystal shape, optical
and clectrical properties, stability, and/or solubility. Various factors such as the
recrystailization solvent, rate of cryvstaliization, and storage temperature may cause a single

crystal form to dominate.
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{0168} Compounds provided herein may be prepared according to General Schemes A,
B.C, D-2, E-2, F-2, -2, and H; Schemes D-1, E~1, F-1, and G-1; General Procedures A, B,
CDEFGHILLELMN QG P, Q and R; and Examples 1-226.

{3169] Compounds of formula 18A can be prepared according to General Scheme A,

wherein G, R?, and R? are as defined for formula (I}, or any applicable variations detailed

herein; X! is aleaving group {e.g., -OH, -Ci, O | and the like}; and X7 is another

leaving group {e.g., -CL, -Br, -1, -OTt, and the like).

General Scheme A
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{617¢] Stlvlation of compound 1A gives compound 2A, which can be reduced with a
suitable reducing agent to give compound 3A. lodination of 3A gives compound 4A, which
can be alkylated with compound 3A under basic conditions to give compound 6A.
Condensation of compound 6A with compound 7A in the presence of an appropriate catalyst
gives compound 3A, which can be alkylated with an alkyl halide to give compound SA.
Oxadative cleavage of 9A gives compound 10A, which can be treated with compound 11A
under basic conditions to atford compound 12A. Reduction of compound 12A gives
compound 13A, which can be exposed to an appropnate acid to give compound 14A.
Coupling of compound 14A with compound of formula 15A or 16A gives rise to compound
17A, which can be hydrolyzed in the presence of a suitable hydroxide source o give

compounnd 18A.

{6171} Reaction conditions for the transformations of General Scheme A are provided m
the General Procedures that follow, i particular General Procedures D, E, F. HL L K, and N,
Exemplary reaction conditions for the transformations of General Scheme A are provided in
General Procedure A, omitting the chiral separation step at the end of General Procedure A
3172} Compounds of formula 18B can be prepared according to General Scheme B,

wherein G, R?, and R® are as defined for formula (I}, or any applicable variations detailed

Q

herein; X! is aleaving group {e.g., -OH, -Cl, O | and the like); and X7 is another

leaving group {¢.g., -Cl, -Br, -1, -OTE, and the hike).

General Scheme B
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0173} Silviation of compound 1B gives compound 2B, which can be reduced with a

suttable reducing agent to give compound 3B. fodination of 3B gives compound 4B, which
can be alkvlated with compound 5SA under basic conditions to give compound 6B.
Condensation of compound 6B with compound 7A in the presence of an appropriate catalyst
gives compound 8B, which can be alkylated with an alkyl halide to give compound 9B.
Oxadative cleavage of 9B gives compound 10B, which can be treated with compound 11A
under basic conditions to afford compound 12B. Reduction of compound 12B gives
compound 13B, which can be exposed to an appropuiate acid to give compound 148,
Coupling of compound 148 with compound of formuia 13A or 16A gives rise to compound
178, which can be hydrolyzed in the presence of a suitable hydroxide source to give
compound 188,

[3174] Reaction conditions for the transformations of General Scheme B are provided in
the General Procedures that follow in particudar General Procedures D E. F H LK, and N.
Exerplary reaction conditions for the transformations of General Scheme B are provided in
General Procedure B, omitting the chiral separation step at the end of General Procedure B.
{8175] Compounds of formula 12C can be prepared according to General Scheme €,

wherein G, R? and R are as defined for formula (1), or any applicable variations detailed
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herein; X' is a leaving group (e.g., -OH, -Ci, O | and the like); and X? is another
leaving group (e.g., -ClL, -Br, -1, -OTY, and the like)

General Scheme C
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{0176} Reduction of compound 1C gives compound 2C, which can be alkvlated with an
alkyl hahde to give compound 3C. Oradative cleavage of 3C gives compound 4C, which can
be treated with compound 11A under basic conditions to afford compound 6C. Reduction of
compound 6C gives compound 7, which can be exposed to an appropriate acid to give
compound 8C. Coupling of compound 8C with compound of formula 15A or 16A gives rise
to compound of formula 11C, which can be hydrolvzed in the presence of a suitable
hydroxide source to give compound 12€.

{8177} Reaction conditions for the transformations of General Scheme C are provided in
the General Procedures that follow, i particular General Procedwres DL E F H L K and N,
Exermplary reaction conditions for the transformations of General Scheme C are provided in

General Procedure C, omitting the chiral separation step at the end of General Procedure C.
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{8178} Compounds of formula 18D can be prepared according to Scheme D-1 followed

by General Scheme 3-2, wherein G, R? and R? are as defined for formula (1), or any

ﬁ;‘;}

applicable variations detailed herein: X! is a leaving group {e.g., -OH, -Cl, O | and

the like); and X2 is another leaving group (e.g., -CL -Br, -L, -O7Tf, and the like).

Scheme D-1
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13179} Silvlation of compound 1A gives compound 2A, which can be reduced with a

suitable reducing agent to give compound 3A. lodination of 3A gives compound 44, which
can be alkviated with compound 34 under basic conditions to give compound 6A.
Condensation of compound 6A with compound 7A in the presence of an appropriate catalyst
gives compound 8A, which can be alkviated with an alkyi halide to give compound 9A.
Oxadative cleavage of 9A gives compound 10A, which can be treated with compound 11A

under basic conditions to afford compound 12A. Reduction of compound 12A gives
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compound 13A, which can be separated using chiral SFC to afford Isomer D1 and Isomer

D2,

General Scheme D-2

HaN o, O, RI—x2 184
HCH \\/ .
fsomer D1 or isomer D2 . oF
{se o D~
{see Schems D-1) CH.Cly (;) O i
g2~y 16A
14D
¢ ¢
HN WO/" - " HN., Qu,i .
A E”k\/\/“\ . N N
'sle i HO™ O |
| S~ 18D =

170

[0180] Exposure of Isomer D1 (i.¢., first cluting isomer from Scheme D-1) or Isomer D2
{i.c., second elutimg isomer from Scheme D-1) to an appropriate acid gives compound 14D,
wherein the wavy line in compound 14D refers to the 1somer obtained when either Isomer DI
or {somer D2 is reacted. Coupling of compound 14D with compound of formula 154 or 16A
gives rise to compound 17D, which can be hydrolyzed in the presence of a suitable hvdroxide

souree to give compound 180

{0181} Reaction conditions for the transformations of General Scheme B-2 are provided
i the General Procedures that follow, in particular General Procedures D, E, F, H, I, K, and
N. Exemplary reaction conditions for the transformations of Scheme B-1 are provided
General Procedure A.

[3182] Compounds of formula 18E can be prepared according to Scheme E-1 followed

by General Scheme E-2, wherein G, R? and R are as defined for formula (1), or any
Q

‘%r.—
applicable variations detailed berein; X' is a leaving group {e.g., -OH, -Cl, O and

the like); and X? is another leaving group (e.g., -ClL, -Br, -L -OTY, and the like).
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Scheme E-1

HO sci 00 Dibal TBSO PPhy I, TBSO, E
TRSCI al T 13, 2 {
\/XZ imidazols THF )\b/\"‘i imidazole \/l\/ //J\

CH,Cly CH,Cly
18 28 38 4B 54
HO O«\(\ B
i~ BuL: "t\ U b pm ine =
Y [
HH’ W OHC EICH NaH
THE/DMF

then ag. HCH
6B 7A 88

bBU

O
L
Q 0534 [ A NN sccHN\],Poqomfa)z
N
26 Lutcine 0 m T CogMe CHyCl
ailly

Dioxane/H,0

168 1A
BocHN ) BocHN Og
W\V/ LN . N PA/C I\/ Qt . ﬁ
R Y P Y . - SFC
0”0 DA »
E FNF MeOH E = separation
128 138
BooHN O
Y\ H
Ny N +
Q" O |
| =
first efuting isormer second eluting isomer
isomer E1 Isomer E2
{0183] Silylation of compound 1B gives compound 28, which can be reduced with a

suttable reducing agent to give compound 3B. lodination of 3B gives compound 48, which
can be alkylated with compound 5A under basic conditions to give compound 6B.
Condensation of compound 68 with compound 7A in the presence of an appropriate catalyst
gives coropound 8B, which can be alkvlated with an alkvl halide to give compound 9B.
Oxadative cleavage of 9B gives compound 10B, which can be treated with compound 11A
ander basic conditions to afford compound 12B. Reduction of compound 12B gives
corapound 138, which can be separated via supereritical fluid chromatography (SFC) into

Isomer El and Isomer B2,
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General Scheme E-2

HoN O RI—x2 184
HC Ay or
Isomer E1 or Isomer E2 a0 Ly i
{seg Scheme E-1}
CH,ClL R?-”mx . 16A

14E

G

G
{ i
G o Mt
’&’V\/Nx N THEMeOH | NapN
o o I HOT O 18E B
; 17E N P e

[B184] Exposure of Isomer El {(i.¢., first cluting isomer from 5cheme E-1) or Isomer E2
(ie., second eluting isomer from Scheme E-1) to an appropriate acid gives compound 14E,
wherein the wavy ling in compound 14E refers to the isomer obtained when either Isomer El
or Isomer B2 1s reacted. Coupling of compound 14E with compound of formula 13A or 16A
gives rise 1o compound 17E, which can be hvdrolvzed in the presence of a suttable hydroxide
soarce to give compound 18E.

[3185] Reaction conditions for the transformations of General Scheme E-2 are provided
mn the General Procedures that follow, in particular General Procedures D, E, F, H, [, K, and
N. Exemplary reaction conditions for the transformations of Scheme E-1 are provided in
General Procedure B.

[8186] Compounds of formula 12F can be prepared according to Scheme F-1 followed by

General Scheme F-2, wherein G, R? and R’ are as defined for formula (}), or any applicable

oy

variations detailed herein; X' is a leaving group {e.z., -OH, -Cl, , and the like);
and X? is another leaving group (e.g., -Cl, -Br, -1, -OTE, and the like).

Scheme F-1
H B H 050
LiAlH, SU4
\[//\\/’\L/\) \/r\{/\/\/ o % 2 6-Ludidi
THF a B-Lutidine
HO THE -0 F NalQ,

ac Dioxane
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BocHN._. PO(OMe), L)Bu BockN,, p N\L)/\\ PdiC
COZI'\"EQ CH- C2 L ,/' Hz

1A MaOH

BOLHNI\/ Ww
@F(‘

first elufing isomer
isomer F1

separation

i f%

second sluting isomer
isomer F2

0187} Reduction of compound 1C gives compound 2C, which can be alkvlated with an
atkvl halide to give compound 3C. Oxidative cleavage of 3C gives compound 4, which can
be treated with compound 11A under basic conditions to afford compound 6C. Reduction of
corapound 6C gives compound 7C, which can be scparated via supercritical fluid

chromatography (SFC) mto Isomer F1 and Isomer F2.

General Scheme F-2

RI—x? or
isomer F1 or lsomer F2  — I\/ \/\m R?
{see Scheme F-1) CH,LCly

16A

=0

G
’iN WOMN ’ H
\/\Lj LOH, H,0 HN o Ny
070 THF/MeOH | /
| e HO™ 0 12F
[1185] Exposure of Isomer F1 (i.¢., first eluting isomer from Scheme F-1} or Isomer F2
(ie., second ehuting tsomer from Scheme F-1} to an appropniate acid gives compound &F,
wherein the wavy line in compound 8F refers to the isomer obtained when cither Isomer Fl
or Isomer F2 is reacted. Coupling of compound 8F with compound of formula 13A or 16A
gives rise (o compound of formula 11F, which can be hvdrolyzed in the presence of a suitable

hydroxide source to give compound 12F.

[3189] Reaction conditions for the transformations of General Scheme F-2 are provided

in the General Procedures that follow, in particular General Procedures D E F H, I K and
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N. Exemplary reaction conditions for the transformations of Scheme F-1 are provided in
General Procedure €.
3190} Compounds of formula 18G can be prepared according to Scheme G-1 followed

by General Scheme G-2, wherein G, R? and R? are as defined for formula (I}, or any

¢
i
AN
(8]
applicable variations detailed herein; X' is a leaving group (e.g., -OH, -Cl, G and
the like); and X7 is another leaving group (e.g., -Cl, -Br, -1, -OTf, and the like).
Scheme G-1
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LW O\ B — ,O\ e Q \ '\ NI Np— .
¢ imidazole THF o Ol mdamie ! /LE\ THF
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1A ) 28 3A 4A 8A  aq HCI
HO;, ' HD;,' .Br O,}
™ HAN Ny Loproline M e ( \'j’
L + | j o | NopMNay, = e e | Na
P |
I EtOH NakH \E i
6 oM FNF THFIONF AN
BA 7A A 84
Cs, O, oy ) BocHN \_,,,
___________ 4 [ K\’A\/\/N RN -POOVE): pey
2,8-Lutidine 0O I M B LI —
i CO,Me ) i
NaiO, N CHyOl, |
ioxane/tH,O
Dioxane/t,C 104 114
BocHN O, .
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e PN N N_ ——
. S
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MeCH \/ ‘ #F separation
13A 14A

HoN O,
2 O,y y
\\_‘ ¥ M K/\\/\/
I second eluting /eomer\l/\l

first eluting isomer

isomer G1 isomer G2
{3191} Silvlation of compound 1A gives compoand 2A, which can be reduced with a

suttable reducing agent to give compound 3A. lodination of 3A gives compound 4A, which
can be alkviated with compound 34 under basic conditions to give compound 6A.
Condensation of compound 6A with compound 7A in the presence of an appropriate catalyst
gives compound 8A, which can be alkviated with an alkyi halide to give compound 9A.
Oxadative cleavage of 9A gives compound 10A, which can be treated with compound 11A

under basic conditions to afford compound 12A. Reduction of compound 12A gives
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compound 13A, which can be exposed to an appropnate acid to give compound 14A.

Compound 14A can be separated using chiral SFC to afford Isomer G and Isomer G2,

General Scheme -2

G
] O
Isomer G1 orisomer G2 + R3—x2 or MLL\
{sse Scheme G-1) R* "X
15A 164
G
LIOH, H,0 HN O,
i QRSN
THF Me(OH Ho” g - 4 i

18G
8192} Coupling of Isomer G1 (i.c., first eluting isomer from Scheme G-1) or Isomer G2

{i.c.. second cluting isomer from Scheme G-1) with compound of formula 15A or 16A gives
compound 17G, wherein the wavy hine in compound 176 refers to the isomer obtained when
gither Isomer Gl or Isomer G2 1s reacted. Compound 17G can be hydrolyzed in the presence
of a suitable hydroxide source to give compound 13G.

[8193] Reaction conditions for the transformations of Scheme (-1 and General Scheme
G-2 are provided in the General Procedures that follow, in particular General Procedures D,
E.F, H L K, and N. Exemplary reaction conditions for the transformations of Scheme G-1
arc provided 1n General Procedure AL

13194] Compounds of formula 18H can be prepared according to General Scheme H,

wherein G, R and R’ are as defined for formula (I}, or any applicable variations detailed

0

herein; X! is a leaving group {e.g., -OH, -Cl, O | and the like); and X? is another

leaving group {e.g., -CL, -Br, -1, -OTt, and the like).

General Scheme H

O
E\\W/ E\z o LA, O PPhg,
\ s
> & THF Q\ \’/‘)\\/OH imidazole L \’”)”\/5

G /\/B'

HQ,,,

2H 3H CH.Cl,
14 DMF (3:2) (3:2) (3:2)
frans.cis frans.cis frans.cis

118



WO 2020/076862 PCT/US2019/055252
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{0195} Allvlation of compound 1A gives compound ZH, which can be reduced with a
suttable reducing agent to give compound 3H. lodination of 3H gives compound 4H, which
can be alkylated with compound 5A under basic conditions to give compound 6H.
Condensation of compound 6H with compound 7A in the presence of an appropriate catalyst
gives corapound 9H, which can be alkviated with an alkyl halide to give compound 9H.
Oxadative cleavage of 9H followed by treating with compound 11 A under basic conditios
affords compound 12H. Redoction of compound 12H gives compound 13H, which can be
exposed to an appropnate acid to give compound 14H. Coupling of compound 14H with
corapound of formula 15A or 16A gives rise to compound 17H, which can be hydrolyzed in

the presence ot a switable hyvdroxide source to give compound 18H.

13196} Reaction conditions for the transformations of General Scheme H are provided m
the General Procedures that follow, i particular General Procedures D, E, F. HL L K, and N,
{6197} It is understood that the schemes above may be modified to arrve at various
compounds of the invention by selection of appropriate reagents and starting materials. For a

general description of protecting groups and their use, see P.G.M. Wuts and T.W. Greene,
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Greene's Protective Groups in Organic Synthesis 4™ edition, Wiley-Interscience, New York,

2006,

(3198} Additional methods of preparing compounds according to formula (1), and salts
thereof, are provided in the Examples. As a skilled artisan would recognize, the methods of
preparation taught herem may be adapied to provide additional compounds within the scope
of formula (1), for example, by selecting starting materials which would provide a desired

compound.
Pharmaceutical Compositions and Formulations

13199} Pharmaceutical compositions of any of the compounds detailed herein, including
compounds of the formulac (1}, (Lia}, (Iib), (Hla). (1), (IVa), (IVb), (Va), (Va-1), (Va-2),
{Vb}, (Vb-1), and (Vb-2), or a salt thereof, or compounds depicied in Table 1, or a salt
thereof, or mixtures thereof, are embraced by this invention. Thus, the invention includes
pharmaceutical compositions comprising a compound of the invention or a pharmaceutically
acceptable salt thereof and a pharmaceuticaliv acceptable carrier or excipient. In one aspect,
the pharmaceutically acceptable salt 1s an acid addition salt, such as a salt formed with an
morganic or organic acid. Pharmaceutical compositions according o the invention may take a
form suitable for oral, buccal, parenteral, nasal, topical or rectal administration or a form
suitable for administration by inhalation. In one embodiment, the pharmaceutical composition
are prepared from mixtures of any of the compounds detailed heremn, or salts thereof. In one
embodiment, the pharmaceutical composition is a composition for controlled release of any

of the compounds detailed herein.

103260} Pharmaceutical compositions of any of the compounds detated herein, including
compounds of the formulac (1}, (Lia}, (Iib), (Hla). (1), (IVa), (IVb), (Va), (Va-1), (Va-2),
(Vb), (Vb-1), (Vb-2), (I1-A-1}, (1-A-2), JE-A-21), (H-A-24), (H-A~1a-1), (IT-A-1a-2), (IT-A-
1a-3), (I-A-1b-1), (TI-A-1b-2), (TT-A-ic-1), (di-A-1¢-2), (TI-A-1d-1}, (f1-A-1d-2), (diI-A-1d-
3. (H-A-2a-1), (II-A-2a-2), (I1-A-2a-3), (1-A-2a-4), (H-A-2b-1), (11-A-2b-2), (1I-A-2c-1),
(T-A-20-2), (H-A-2¢-3), (1-A-2c-4), (1-A-2d-1), (H-A-2d-2), (JI-A-2d-3), (11-A-2d-4), (H1-A-
2d-3), (11-A-24-6}, (11-A-2¢-1), (H-A-2¢-2), (11-A-2e-3), (H-A-2c-4), (J1-A-2¢-5), (T1-A-2¢-6),
(I-A-2¢-7), (T1-A-2e-8), (H-A-21-1), (1-A-2£-2). (H-A-2£-3), (H-A-26-4), (H-A-2(-5), ({I-A-
28-6), (-A-26-7), (H-A-21-8), (H-A-21-9), (I-A-2f-10), (JI-B-1), (I1-B-2), (I-B-3), (JI-B-1a).
(JI-B-2a), (11-B-2b), (11-B-3a}, or ({I-B-3b}, a compound of Table 1 or Table 2, or any one of

compounds 1-329; or a salt thereof, or mixtures thereof, are also embraced by this mvention.
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{0201} A compound as detatled herein may in one aspect be i a purified form and
compositions comprising a compound mw purified forms are detailed herein. In one
embodiment, compositions may have no more than 35% impurity, wherem the mmpurity
denotes a compound other than the compound comprising the majority of the composition or
a salt thereof, for example, a composition of a compound selected from a compound of Table
1 may contains no more than 35% impurnity, wherein the unpurity denotes a compound other
than the compound of Table 1 or a salt thereof. In one embodiment, compositions may
contain no more than 25% impurity. In one embodiment, compositions may contains no more
than 20% mmpurity. In still further crobodiments, compositions comprising a compound as
detailed hereimn or a salt thereof are provided as compositions of substantially pure
compoands. "Sebstantially pure" compositions comprise no more than 10% mmpurity, such as
a composition comprising less than 9%, 7%, 5%, 3%. 1%, or 0.5% impurity. In some
embodiments, a composition containing a compound as detailed herein or a salt thereof is 1
substantially pure form. In still another variation, a composition of substantially pure
compound or a salt thereof 1s provided wherein the composition contains or no more than
10% mmpurity. In a further variation, a composition of substantially pure compound or a salt
thereof 1s provided wherein the compesition contains or no more than 9% voapunity. Ina
further variation, a composition of substantially pure compound or a salt thereof 1s provided
wherein the composition contains or no more than 7% tmpurity. In a further vanation, a
composition of substantially pure compound or a salt thercof is provided wherein the
composition contains or no more than 5% impunty. In another vanation, a composition of
substantially pure compound or a salt thereof 1s provided wherein the composition contains or

.
o)

no more than 3% wmpurity . fo still another varnation, a composition of substantially pure
compound or a salt thereof 1s provided wherein the composition contains or no more than 1%
impurity. In a further vanation, a composition of substantially pure compound or a salt
thereof is provided whereim the composition contains or no more than 0.5% wmpurity. In yet
other variations, a composition of substantiallv purc compound means that the composition
contains no more than 10% or preferably no more than 5% or more preferably no more than
3% or even more preferably no more than 1% imparity or most preferably no more than 0.5%
impurity, which impurity may be the compound in a different stercochemical form. For
mstance, a composition of substantially pure (8) compound means that the composition

contains no more than 109% or no more than 5% or no more than 3% or no more than 1% or

no more than 0.3% of the {R) form of the compound.
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10202} In further embodiments, the purified forms and substantially pure forms of the
compounds apply to any compounds of the formulae (1), (Ia}, (1lb), (Lila), (b)), (IVa),
(IVb), (Va}, (Va-13, (Va-2}, (Vb), (Vb-1}, (Vb-2), (JI-A-1), (J1-A-2), (H1-A-28, (TE-A-2n), (H]-
A-la-1), (II-A-1a-2), (II-A-1a-3), (HI-A-1b-1), (II-A-1b-2), (1I-A-1c-1), (I1-A-1c-2), (I-A-1d-
1), dI-A-1d-2), {II-A-14-3), (H-A-2a-1), (1I-A-2a-2), (II-A-2a-3), (1-A-2a-4), (JI-A-2b-1),
(I1-A-2b-2), (H-A-2c-1), (II-A-2c-2), (1-A-2¢-3), (H-A-2¢-4), (1-A-2d-1), (11-A-2d-2), (H-A-
2d-3), (H-A-2d-4), (11-A-24-5), (I1-A-2d-6), (I-A-Ze-1}, (TE-A-2¢-2), (TE-A-2¢-3), (11-A-2¢-4),
(II-A-2e-5), (1-A-2e-6), (11-A-2¢-7), (H-A-2e-8), (JI-A-26-1), (11-A-21-2), {(1I-A-2£-3), {TI-A-
28-4y, (H-A-26-5), (1-A-21-6), (JI-A-28-7), (IT-A-2£-8), (-A-289), (IF-A-2F-10). (1-B-1). d1-
B-2), (3{-B-3), (HI-B-~1a), (11-B-2a), (I1-B-2b), (II-B-3a), or (1I-B-3b), a compound of Tabie |

or Table 2, or any one of compounds 1-329

{0263} In one variation, the compounds herein are svathetic compounds prepared for
adnunistration to an individual such as a human. In another variation, compositions are
provided containing a compound i sabstantially pure form. In another variation, the
mvention embraces pharmaceutical compositions comprising a compound detailed herein and
a pharmaceutically acceptable carrier or excipient. In another vanation, methods of
administening a compound are provided. The purified forms, pharmaceutical compositions
and methods of administering the compounds are suitable for any compound or form thereof

detatled herein.

[0204] The compound detailed herein or salt thereof may be formulated for any available
delivery route, including an oral, mucosal {e.g., nasal, sublingual, vaginal, buccal or rectal},
parenteral (e.g., intramuscular, subcutancous or intravenous), topical or transdermal delivery
form. A compound or salt thereof may be formulated with suitable carriers to provide
delivery forms that include, but are not himited to, tablets, caplets, capsules (such as hard
gelatin capsules or soft elastic gelatin capsules), cachets, troches, lozenges, gums,
dispersions, supposttories, omtments, cataplasms (poultices), pastes, powders, dressings,
creams, solutions, patches, acrosols (e.g., nasal spray or inhalers), gels, suspensions {e.g.,
aqueous or non-agquecus higuid suspensions, oil-in-water emulsions or water-in-oif hiquid
emulsions), solutions and elixirs.

[(3205] Omne or several compounds described herein or a salt thereof can be used in the
preparation of a formulation, such as a pharmaceutical formulation, by combining the
compound or compounds, or a salt thereof, as an active mgredient with a pharmaceutically

acceptable carmier, such as those mentioned above. Depending on the therapeutic form of the
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system {e.g , transdermal patch vs. oral tablet), the camer may be i various forms. In
addition, pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re-
wetting agenis, emulgators, sweeteners, dves, adjusters, and salts for the adjustment of
gsmotic pressure, buffers, coating agents or antioxadants. Formulations comprising the
compound may also contain other substances which have valuable therapeutic propertics.
Pharmaceutical formulations may be preparcd by known pharmaceutical methods. Suttable
formulations can be found, e.g.. in Remington: The Science and Practice of Pharmacy,

Lippincott Williams & Wilking, 21 ed. (2005}, which is incorporated herein by reference.

{0286} Compounds as described herem may be administered to individuals {e.g., a
human} in a form of generally accepted oral compositions, such as tablets, coated tablets, and
gel capsules 1 a hard or in soft shell, emulsions or suspensions. Examples of carriers, which
may be used for the preparation of such compositions, are lactose, corn starch or s
dernivatives, talc, stearate or its salts, efc. Acceptable carriers for gel capsules with soft shell
are, for instance, plant oils, wax, fats, semisolid and hguid poly-ols, and so on. In addition,
pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re-wetting
agents, emulgators, sweeteners, dves, adjusters, and salis for the adjustment of osmotic

pressure, buffers, coating agents or antigxidants,

{6267} Any of the compounds described herein can be formulated in a tablet in any
dosage form described, for example, a compound as described herein or a pharmaceutically

acceptable salt thercof can be formulated as 2 10 mg tablot.

[0208] Compositions comprising a compound provided herein are also described. In one
variation, the composition comprises a compound and a pharmaceutically acceptable carrier
or excipient. In ancther varniation, a composition of substantially pure compound is provided.
In some embodiments, the composition is for use as a human or veterinary medicament. In
some embodiments, the composition 1s for use 1n a method described herein. In some
embodiments, the composition is for use in the treatment of a disease or disorder described

herein.
Methods of Use

{6209} Compounds and compositions of the invention, such as a pharmaceutical
composition containing a compound of any formula provided herein or a salt thercofand a
pharmaceutically acceptable carrier or excipient, may be used in methods of administration

and treatment as provided herein. The compounds and compositions may also be used i in
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vitre methods, such as in vifro methods of administering a compound or composition to cells

for screening purposes and/or for conducting quality control assays.

68210} In one aspect, provided s a method of treating a fibrotic disease m an individual
i need thereof comprising administering to the mdividual a therapeutically effective amount
of a compound of formula (1), or any vanation thereof, e. g., a compound of fornwla (I}, (la),
(Ifb), (IHa}), (1Iby, (IVa}, (IVb), (Va}, (Va-1}, (Va-2), (Vb), (Vb-1), or {Vb-2}, a compound
selected from the compounds depicted in Table 1, or a stercoisomer thereof, ora
pharmaceutically acceptable salt thercof. In one aspect, the individual is a buman. The
mdividual, such as a human, may be in need of treatment, such as a human who has or is
suspected of having a fibrotic disease. In one embodiment, a variation of the compounds

mchudes any stereoisomer thercof.

{82311} In a further aspect, provided 1s a method of treating a fibrotic disease 1n an
mdividual 1n need thereof comprising administering to the individual a therapeutically
effective amount of a compound of formulae (I}, (la}, (1ib), (Hia), {Itb), (IVa), (1Vh), (Va),
(Va-13, (Va-2}, (Vb), (Vb-1}, (Vb-2), (II-A-1), (I-A-2), (11-A-21), (F1-A-211), (1E-A-la-1}, (11~
A-1a-2y, (II-A-1a-3), (II-A-1b-1), ({-A-1b-2), (HI-A-1c-1), (H-A-1c-2), (JI-A-1d-1), (H-A-1d-
2y, JI-A-1d-3), {(HH-A-2a-1}, (11-A-2a-2), ({I-A-2a-3), (H-A-2a-4), (I-A-2b-1), (II-A-2b-2),
(IF-A-2c-1), (11-A-2¢-2), (1-A-2¢-3), (J1-A-2¢-4), (H-A-2d- 1), (1-A-2d-2), (H-A-2d-3), (I-A-
2d-4), (H-A-2d-5), (H-A-2d-6), (II-A-Ze-1}, (11-A-2¢-2), (11-A-2¢-3), (HI-A-2e-4), (11-A-2¢-5),
(II-A-Ze-6}, (II-A-2¢-7), (I-A-2¢-8}, (11-A-2f-1}, (H-A-2£-2), (II-A-2£-3), (H-A-2£-4), (H-A-
2£-5), (H-A-26-6), (H-A-28-7), (H-A-21-8), (I-A-2£-9), (IT-A-2£-10), (1-B-1), (41-B-2), 41-B-
3}, (1I-B-1a), (II-B-2a), (II-B-2b}, (I1-B-3a), or (I1-B-3b), a compound selected from the
compouands depicted in Table 1 or Table 2, or any one of compounds 1-329, or a stereoisomer
thereof, or a pharmaceutically acceptable salt thereof. In one aspect, the individoal is a
human. The individual, such as a human, may be in need of treatment, such as a human who
has or is suspected of having a fibrotic disease. In one embodiment, a vanation of the

compounds includes any stereoisomer thereof,

[06212] In another aspect, provided is a method of delaving the onset and/or development
of a fibrotic discase in an individual (such as a human) who is at risk for developing a fibrotic
discase. It s appreciated that delaved development may encompass prevention in the event
the individual does not develop the fibrotic discase. An individual at risk of developing a
fibrotic disease in one aspect has or 1s suspected of having one or more risk factors for

developing a fibrotic discase. Risk factors for fibrotic disease may include an individual’s age
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{e.g., middle-age or older adults), the presence of mflammation, having one or morg genetic
coraponent associated with development of a fibrotic disease, medical history such as
treatment with a drug or procedure believed to be associated with an enhanced susceptibility
to fibrosis {¢.2., radiclogy} or a medical condition believed to be associated with fibrosis, a
history of smoking, the presence of occupational and/or environmental factors such as
exposure to pollutants associated with development of a fibrotic discase. In some
embodiments, the individual at risk for developing a fibrotic discase is an individual who has
or is suspected of having NAFLD, NASH, CKD, scleroderma, Crohn’s Disease, NSIP, PSC,

PBC, or 1s an ndividual who has had o1 is suspected of having had a mvocardial infarction.

8213} In some embodiments, the fibrotic discase is fibrosis of a tissug such as the huing
{pulmonary fibrosis}, the liver, the skin, the heart {cardiac fibrosis), the kiduey (renal

fibrosis), or the gastromtestinal tract {gastroiniestinal fibrosis).

[8214] In some embodiments, the fibrotic disease is pulmonary fibrosis {(such as IPF},
biver fibrogis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal

fibrosis, primary sclerosing cholangitis, or biliary fibrosis (such as PBC).

10215] In some embodiments, the fibrotic disease is a pulmonary fibrosis, e.g., idiopathic
pulmonary fibrosis (IPF), interstitial lung discase, svstemic sclerosis-associated wnterstitial
fung disease, or radiation-induced pulmonary fibrosis. In some embodiments, the mdividual
at risk for developing a fibrotic disease is an individual who has or is suspected of having a

history of viral fung infections.

3216} In some embodiments, the fibrotic discase is a primary sclerosing cholangitis, or
biliary fibrosis.

{8217} In some embodiments, the fibrotic disease 15 fibrotic nonspecific interstitial
pneumonia (NSIP).

[0218] In some enmbodiments, the fibrotic discase 15 a liver fibrosis, e.g., infectious liver
fibrosis (from pathogens such as HCV, HBV or parasites such as schistosomiasis), NASH,
alcoholic hiver disease induced fibrosis, alcoholic steatosis induced hiver fibrosis,
nonalcoholic fatty hiver discase, and cirrhosis.

[8219] In some embodiments, the fibrotic disease is biliary tract fibrosis.

[6220] In some embodiments, the fibrotic discase 15 renal fibrosis, e. g, diabetic kidney

disease, diabetic nephrosclerosis, hypertensive nephrosclerosis, diabetic nephropathy, focal
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segmental glomerulosclerosis (("FSGS™), Alport syndrome, chronic kidney disgase, and acute

kidney mjury from contrast induced nephropathy.

6221} In some embodiments, the fibrotic discase i1s systemic and local sclerosis or

scleroderma, keloids and hypertrophic scars, or post surgical adhesions.
{8222} In some embodiments, the fibrotic disease 15 atherosclerosis or restenosis.

[06223] In some embodiments, the fibrotic discase 1s a gastroiniestinal fibrosis, e.g.,

Crohn's disease.

103224} In some embodiments, the fibrotic discase is cardiac fibrosis, e g, post myoccardial

mfarction induced fibrosis and inhented cardiomyopathy.

[8225] In one aspect, provided 1s a compound of formula (1}, or any varniation thereof,
e.g2., acompound of formula (1), (Ha), (Hb), (Ha), dilb}, (IVa), (1Vh), (Va). (Va-1}, (Va-2),
{Vb), (Vb-1}, or (Vb-2), a compound selected from the compounds depicted in Table 1, ora
stereoisomer thereof, or a pharmaceutically acceptable salt thereof, for use 1n the treatment of

a fibrotic disease.

[8226] Also provided 1s use of a compound of formula (1), or any vanation thercof, e.g., a
compound of formula (11}, a compound selected from the compounds depicted in Table 1, or
a sterecisomer thereof, or a pharmaceotically acceptable salt thereof! in the manufacture of a

medicament for the treatment of a fibrotic disease.

{227} In another aspect, provided is a method of inhibiting avi6 integrin in an
mdividual comprising administering a compound of formula (1), or any variation thereof, e.g.,
a compound of formula (Ha), (b, (Illa}, (IHb), (IVa), (IVb}, (Va}, (Va-1), (Va-2), (Vb},
{Vb-1}, or (Vb-2), a stereoisomer thereof, or a compound selected from the compounds

depicted in Table 1, or a pharmaceutically acceptable salt thereof.

03228} Also provided 1s a method of mhibiting TGFP activation i a cell comprising
administering to the cell 3 compound of formula (1), or any variation thereof, e.g., a
compound of fornwla (la), (b)), (lla), (b}, (IVa), (IVh), (Va), (Va-1}, (Va-2), (Vb), (Vb-
1}, or (Vb-2), a compound selected from the compounds depicted in Table 1, ora

sterecisomer thereof, or a pharmaceutically acceptable salt thereof,

[0229] Also provided 15 a method of mhibiting avB6 integrin in an individual in need
thereof, comprising admunistering to the individual a compound of formula (), or any

variation thereof, e.g., a compound of formula (Ila}, (1Ib), (Itla), (Hib), {IVa), (IVDb), (Va),
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{Va-1}, (Va-2}), {Vh), {Vb-1}, or (Vb-2), a compound selected from the compounds depicted
in Table 1, or a stercoisomer thereof, or a pharmaceutically acceptable salt thercof. In one
such method, the compound 1s a selective uvPo integrin intubitor. In another such method, the
compound does not inhibit substantially ¢4B1, avB8 and/or ¢2B3 mtegrin. In yet ancther such
method, the compound mwhibits avB6 integrin but does not inhibit substantially 04531 integrin.
In still another such method, the compound inhibits avf6 integrin but does not inhibit
substantially avB8 integrin. In a further such method, the compound inhubits avp6 miegrin
but does not inhibit substantially o2p3 integrin. In ong embodiment is provided a method of
mhibiting avB6 integrin and one or more of avPl, avp3, avP5, a2Bl, a3p1, abBl integun,
a7p1 and ol 1B 1in an ndividual m need thereof. In another embodiment is provided a method
of inhibiting avB6 integrin and avBl integrin. In another embodiment is provided a method of
mhibiting avp6 integrin, avP3 integrin and avP5 integrin. In another embodiment is provided
a method of inhibiting ovP6 integrin and ¢2p1 integrin. In another embodiment is provided a
method of inhibiting avB6 mtegrin, 02P1 integrin and o3p1 integrin. In another embodiment
i3 provided a method of mhibiting avi6 integrin and a6f1 integrin. In ancther embodiment is
provided a method of whibiting av6 integrin and o731 mtegrin. In another embodiment is
provided a method of inhibiting avB6 integrin and al 131 micgrin. in all such crbodiments,
in one aspect the method of inhibition is for an individual in need thereof, such as an
mdividual who has or is suspected of having a fibrotic disgase, and wherein the method
comprises administering to the individual a compound of formula (1), or any vanation
thereof, e.g2.. a compound of formula (Ha), (Iib}, (Illa}, (Ilib), (IVa), (IVb), (Va), (Va-1). (Va-
23, (Vb), (Vb-1}, or (Vb-2), a compound selected from the compounds depicted in Table 1, or

a sterecisomer thereof, or a pharmaceutically acceptable salt thereof.

6230} Also provided 1s a method of modulating at least one mtegrin in a subject, the at
least one integrin comprising an ov subunit, the method comprising administering to the
subject an effective amount of the compound of formula (1), or anv vanation thereof, e.g., a
compound of formula (Ha), (1ib), (Illa), (Iltb}, (IVa), (IVh), (Va), (Va-1), (Va-2), {Vb}, (Vb-
1}, or {(Vb-2), a stereoisomer thereof, or a compound selected from the compounds depicted
i Table 1, or a pharmaceutically acceptable salt thercof. In another aspect, the modulating
corpnsing mhibiting the at least one integrin in the subject. In another aspect, the at least one
miegrin comprising at least one of avPh integrin and ovfe integrin. fn another aspect, the
subject has or is at risk of a fibrotic disease selected from the group consisting of! 1diopathic

ulmonary fibrosis (IPFY, mnterstitial lung disease, radiation-induced pulmonary fibrosis,
p 3 5 2 3
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nonalcoholic fatty hiver disease (NAFLDY), nonalccholic steatohepatitis (NASH]), alcoholic
hiver disease induced fibrosis, Alport syndrome, primary sclerosing cholangitis (PSC),
primary biliary cholangitis, biliary atresia, systemic sclerosis associated interstitial ung
disease, scleroderma, diabetic nephropathy, diabetic kidney disecase, focal segmental
glomendosclerosis, chronic kidney disease, and Crohn’s Disease; and the method comprises
mhibiting one or both of avf: tntegrin and avfe integrin in the subject, thereby treating the
fibrotic disease in the subject. In another aspect, the subject being in need of treatment for
NASH, the effective amount administered to the subject being effective to inhibit at least
avP1 integrin, thereby treating the subject for NASH. In another aspect, the subject being in
need of treatment for IPF, the effective amount administered to the subject being effective to
mnhibit at least avfls integrin, thereby treating the subject for IPF. In another aspect, the
subject being in need of treatment for PSC, the effective amount administered to the subject
being effective to inhibit at least one of avPh mtegrin and avfs integrin, therchy treating the

subject for PSC.

{0231} Also provided 1s a method of modulating TGFp activation in a cell, comprising
contacting the cell with the compound of formula (1), or any variation thereof, e.g., a
compound of formula (I1a), (I1b), (dila), (Ilth), (dVa), (IVh), {Va), (Va-1), (Va-2}, {Vb), (Vb-
1}, or (V1-2}, a stercoisomer thereof, or a compound selected from the compounds depicted
m Table 1, or a pharmaceutically acceptable salt thereof. In another aspect, the modulating
comprising inlibiting TGFR activation in the cell. In another aspect, the TGFP activation

being mediated in the cell by at least one of avB integrin and avPs integrin.

[6232] Also provided 1s a method of treating a subject in need thercof, comprising:
administening to the subject a therapeotically effective amount of the compound of formula
(1), or any variation thereof, e.g., a compound of formula (Ika), {Itb), (Hia), (iIb), (1Va),
Vb, (Va), (Va-1). (Va-2), (Vb}, (Vb-1), or (Vb-2), a stercoisomer thereof, or a compound
selected from the compounds depicted in Table 1, or a pharmaceutically acceptable salt
thereof, wherem the subject has at least one tissue 1n need of therapy and the tissue has at
least one elevated level oft TGFB activation and/or expression; gvP) integrin activity and/or
expression; or avfle ntegrin activity and/or expression; wherein the at least one clevated level
is elevated compared to a healthy state of the tissue. In some aspects, the method selectively
ihibits gvP mtegrin compared to avfe integrin mn the subject. In some aspects, the method
selectively inhibits avpPs integrin compared to avP mtegrin in the subject. In some aspects,

the method inhibits both of avfi integrin and avPs integrin in the subject. In some aspects, the
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method selectively inhibits both avB integrin and avBs integrin compared to at least one
other av-containing ntegrin in the subject. In some aspects, the avp fategrin 1s inhibited m
one or more fibroblasts in the subject. In some aspects, the ovPe integrin 1s inhibited in one or
more epithelial cells in the subject. In some aspects, the at least one tissue in the subject
comprises one or more of: hung tissue, liver tissae, skin tissue, cardiac tissue, kidney tissue,

gastrointestinal tissue, gall bladder tissue, and bile duct tissue.

{0233} In ong aspect, provided is a compound of formula {1}, or any vanation thereof,
e.g., a compound of formulae (1), (Ia), (dib), (1a), (1Ib), (IVa), (IVb). (Va), (Va-1), (Va-2},
(Vb), (Vb-1}, (Vb-2), (II-A-1}, (11-A-2), (JI-A-21), (H-A-21), (H-A-1a-1), (IT-A-1a-2), (I}-A-
1a-3), (FH-A-1b-1), (II-A-15-2), (I-A-1c-1), (I-A-1c-2), (H-A-1d-1), (JI-A-1d-2), (I-A-1d-
3, {(H-A-2a-1), (11-A-2a-2), (II-A-2a-3), (1I-A-2a-4), (H-A-2b-1), (1-A-2b-2), (I-A-2¢-1},
(II-A-2c-23, (T1-A-2¢-3), (H-A-2c-4), (11-A-24-1), (1T-A-2d-2), (T1-A-2d-3), (11-A-2d-4), (11-A-~
2d-53, (H-A-2d-6), (11-A-2e~1), (H1-A-2¢-2), (HT-A-2¢-3), (I1-A-2e-43, (H-A-2¢-5), (JI-A-2¢-6),
(I-A-2e-T3, (11-A-2¢-8), (11-A-21-1), (JI-A-2£-2), {II-A-21-3), (H-A-2f-4), (JI-A-21-3), (11-A-
26-6), (H-A-21-7), (HI-A-26-8), (HH-A-2£-9), (I-A-2£-10), (I[-B-1), (II-B-2), (11-B-3), (I-B-1a),
(II-B-2a), (Ji-B-2b), ({-B-3a), or {II-B-3b), a compound selected from the compounds
depicted in Table 1 or Table 2, or any one of compounds 1-329, or a sterecisomer thergof, or

a pharmaceutically accepiable salt thereof, for use in the treatment of a fibrotic disease.

16234} Also provided 1s use of a compound of formulae (I}, (Ila}, (ITb), (Ifia}, (Iib),
(IVa), (IVb), (Va), {(Va-1}, (Va-2}, (Vb), (Vb-1}, (Vb-2), (11-A-1), {(HH-A-2), (I-A-21), (11-A-
2i), (H-A-1a-1), (H-A-1a-2), (F-A-1a-3), (H-A-1b-1), (H-A-1b-2), (H-A-1c-1), (IE-A-1c-2),
(II-A-1d-1), (1-A-14-2), (1-A-1d-3), (-A-2a-1}, (11-A-23-2), (H-A-2a-3), (I1-A-2a-4), (TT-A-
2b-1), (H1-A-2b-2}, (11-A-2¢-1), (J1-A-2¢-2}, (IT-A-2¢-3), (1-A-2¢-4), (H1-A-2d-1), (11-A-2d-2),
(1i-A-2d-33, (H-A-2d-4), (H-A-2d-5), (JI-A-2d-6), (JI-A-2¢-1), (11-A-2e-2), (H-A-2e-3), (1T-A-
2e-4), (H-A-2e-5), (HH-A-2¢-6), (II-A-2¢-7), (I1-A~2e-8), (U-A-21-1), (I-A-2£-2), (H-A-2£-3),
(II-A-2f-4), (J-A-28-5), (JI-A-21-6), (11-A-217), (11-A-2£-8), (11-A-2£-9), (I1-A-2£-10), (H-B-
1), (l-B-2), (11-B-3}, ({I-B-1a), {II-B-2a}, (I-B-2b), (H-B-3a), or (II-B-3b}, a compound
selected from the compounds depicted in Table 1 or Table 2, or any one of compounds 1-329,
or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof, in the manufacture of

a medicament for the treatment of a fibrotic disease.

0238} In another aspect, provided is a method of infubiting avf6 integrin in an
mdividual comprising adnunistering a compound of formulae (1), (Hia), (ib), (Ita), (31ib),

(IVa), (IVh), (Va), (Va-1), (Va-2), (Vb), (Vb-13, (Vb-2), (T-A-1), (I1-A-2), ({1-A-2i). (I1-A-
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2i), (H-A-1a-1), (H-A-1a-2), (F-A-1a-3), (H-A-1b-1), (H-A-1b-2), (H-A-1c-1), (IE-A-1c-2),
(IF-A-1d-1D), (H-A-1d-2), (H-A-1d-3), (1-A-2a-1), (1-A-2a-2), (11-A-~2a-3), (I1-A-2a-4), (IT-A-
2b-1y, (H-A-2b-2), (11-A-2¢- 1), (L1-A-2¢-2), (11-A-2¢-3), (H-A-2¢-4), (JI-A-2d-1), (11-A-2d-2),
(IF-A-2d-33, (H-A-2d-4), (1-A-2d-5), (H-A-2d-6), (dI-A-2¢-1), (11-A-2¢-2}, (11-A-2e-3), (I1-A-
2e-4), (H-A-2¢-5), (H-A-2e-6), (II-A-2¢-7), (II-A-2e-8), (U-A-2f-1), (11-A-2£-2), (H-A-2£-33,
(H-A-214), (H-A-21-5), (H-A-2£-6), (H-A-26-7), (I1-A-28-8), (1-A-21-9), (I1-A-2£-10), (1-B-
1), (I-B-2), (11-B-3}, (I-B-1a), (1I-B-2a), (I1-B-2b), (H-B-3a), or (II-B-3b}, a compound
selected from the compounds depicted in Table 1 or Table 2, or any one of compounds 1-329,

ot a stercoisomer thereof, or a pharmaceutically acceptable salt thereof.

{8236} Also provided 1s a method of mhibiting TGFP activation i a cell comprising
administering to the cell a compound of formulae (1), (Ua), (1ib), (IHa), (b}, (IVa), (IVh),
(Va), (Va-1), (Va-2), (Vb), (Vb~1}, (Vb-2), (H-A-1), (I1-A-2), (I1-A-21), (H-A~21), (HI-A-la-
1), (1-A-1a-2}, (I-A-1a-3), (IT-A-1b-1), (I-A-1b-2}, (IF-A-lc-1), (1-A-1c-2), (JI-A-1d-13,
(II-A-1d-2), (H-A-1d-3), (11-A-2a-1), (11-A-2a-2), (I1-A-23-3), (II-A-2a-4), {{[-A-2b-1), (I}-A-
2b-2), (I1-A-2¢-1), (11-A-2¢-2), (H-A-2¢-3), {(H-A-2c-4), (HI-A-2d-1), (H-A-2d-2), (1-A-2d-3),
(T1-A-2d-43, (H-A-24-5), (T-A-2d-6), (I-A-2¢-1}, (1-A-2¢-2), (1T-A-2¢-3), (I1-A-2e-4), (H-A-~
2e-53, (H-A-2¢-6), (II-A-2e-T), (11-A-2¢-8), (II-A-2{-1), ({I-A-2£-2), ([I-A-21-3), {H{-A-2f-4),
(I1-A-26-3), (1-A-28-6), (H-A-21-7), (HH-A-21-8), (1-A-26-9), ({I-A-2-10), (JI-B-1), (H{-B-2),
(1-8-3), (H-B-1a), (I-B-2a), (II-B-2b}, (11-B-3a), or (H-B-3b). a compound selected from the
compounds depicted m Table | or Table 2, or any one of compounds 1-329, or a sterecisomer

thereof, or a pharmaceutically acceptable salt thereof.

{0237} Also provided 15 a method of mhibiting avB6 integrin in an individual in need
thereof, comprising administering to the individual a compound of formulae (1), (Ha), (Ith),
(IHa), (Hib), (Va), (IVb), (Va), (Va-1), (Va-2), (Vb}, (Vb-1), (Vb-2), (HH-A-1), (11-A-2), (1}~
A~21), (H-A-2i1), (H1-A-1a-1), (-A-1a-2), (H-A-13-3), (IT-A-1b-1), (H-A~1b-2), (H-A-lc-1),
(II-A-1c-2), (H-A-1d-1), (TT-A-1d-2), (HI-A-1d-3), (11-A-2a-1), (1-A-2a-2), (T1-A-2a-3), (II-A-
2a-4), (IF-A-2b-1), (11-A-2b-2), (11-A-2¢-1), (11-A-2¢-2), (I1-A-2¢-3), (H-A-2¢-4), (HI-A-2d-1),
(II-A-2d-2), (H-A-2d-3), (I1-A-2d-4), (11-A-2d-5), (11-A-2d-6), (H-A-2e-1), {(1I-A-2¢-2), (11~
A-2e-3), (H-A-~2¢-4), (II-A-2¢-5), (T-A-2e-6), (U-A-2¢-7), (11-A-2¢-8), (H-A-2f-1), QI-A-2f
23 (H-A-2123), JI-A-21-4), (I]-A-21-5), (H-A-28-6), (JI-A-287), (11-A-21-8), (H-A-21-9), (11-
A-28-10), (I1-B-1), (1-B-2}, (U-B-33, (1-B-1a), {(1I-B-2a}, (1I-B-2b}, (i-B-3a), or (II-B-3b), a
compound selected from the compounds depicted in Table 1 or Table 2, or any one of

compounds 1-329, or a stereoisomer thercof, or a pharmaceutically acceptable salt thereof In
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ong such method, the compound 1s a selective avB6 integrin inhibitor. In ancther such
method, the compound does not inhibit substantially odf 1, avB8 and/or a2P3 integrin. In vet
another such method, the compound inhibits ovP6 mtegrin but does not inhubit substantially
odB 1 integrin. In still another such method, the compound mhibits avB6 integrin but does not
inhibit substantially avP8 integrin. In a further such method, the compound inhibits avfé
mitegrin but does not inhibit substantially a2p3 integrin. In one embodiment is provided a
method of inhibiting avB6 mtegrin and one or more of avBl, av3, avB3, u2Bl, o311, u6fl
mtegrin, a7P1 and ol 1Plin an individual in need thereof. In another embodiment is provided
a method of inhibiting avfo integrin and avi1 integrn. In another embodiment is provided a
method of inhubiting avB6 mtegrin, avP3 mtegrin and avp3 mtegrin. In another embodiment
ts provided a method of mhibiting avP6 mtegrin and ¢2B1 mtecgrin. In another embodiment is
provided a method of mhibiting avpB6 integrin, a2B1 integrin and a3B1 integrin. In anocther
embodiment is provided a mcthod of inhibiting gvP6 mtegrin and ¢6p1 mtegrin. In another
embodiment 18 provided a method of inhibiting avp6 mtegrin and ¢7p1 mtegrin. In another
embodiment is provided a method of inhibiting avB6 mtegrin and ol 181 integrin. In all such
embodiments, in one aspect the method of inhibition is for an individual in need thereof, such
as an individual who has or is suspected of having a fibrotic discase, and wherein the method
comprises adminstering to the individual a compound of formulae (1), (Ha), (11b}, (Lla),
(IHb), (IVa), (VD). (Va), (Va-1), (Va-2), (Vb), (Vb-1}, (Vb-2}, (I-A-1), (IT-A-2), (JI-A-21),
(I-A-2m), (IT-A-1a-1), (I-A-1a2-2), (H-A-1a-3), AI-A-1b-1), (H-A-1b-2), (JI-A-1c-1), (TF-A-
{¢-2), (H-A-1d-1), (J1-A-1d-2), (11-A-1d-3), ({1-A-2a-1), (11-A-2a-2), (1I-A-2a-3), (I1-A-2a-4),
(II-A-2b-1), (H-A-2b-2), (11-A-2¢-1), (H-A-2¢-2), (I1-A-2¢-3), (I1-A-2¢-4), (HI-A-2d-1), (IT-A-
2d-2), (1-A-2d-3}, (11-A-2d-4), (I1-A-24d-3), (H-A-2d-6), (II-A-2¢-1), (H-A-2¢-2), (I-A-2e-
3y (H-A-2e-4), (I-A-2¢-3), (H-A-2e-6), (I1-A-2e-7), (-A-2¢-8), (H-A-2£-1), (JI-A-2£-2), (I1-
A-283), (1I-A-2f-4), (11-A-21-5), (IT-A-2§-6), (H-A-2£-7), (H-A-21-8), (11-A-2£-9), (H-A-2f-
10y, (I-B-1), (II-B-2), (II-B-3), (11-B-1a), ({-B-2a), (H{-B-2b), (I-B-3a), or (1I-B-3b}), a
compound selected from the compounds depicted in Table 1 or Table 2, or any one of

compounds 1-329, or a stereoisomer thercof, or a pharmacentically acceptable salt thereof.

{0238} Also provided 1s a method of modulating at least one integrin in a subjet, the at
least one integrin comprising an gy subuntt, the method comprising administering to the
subject an effective amount of the compound of formulae (1), (Ifa), (Iib), (iia), (11Ib), (IVa)},
(IVh), (Va), (Va-1), (Va-2}, (Vb), (Vb-1}, (Vb-2), (JI-A-1), (1-A-2), (F-A-25), (IF-A-20), (I1-
A-la-1), (fl-A-1a-2), (H-A-1a-3), (H-A-1b-1), (1-A-1b-2), (H1-A-Tc-1), (I1-A~1c-2), (1E-A-1d-
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1), (I-A-1d-2). (H-A-1d-3), (H-A-2a-1), (IT-A-2a-2). (1I-A-2a-3), (II-A-2a-4), (1-A-2b-1),
(I-A-2b-2), (H-A-2¢-1), (J1-A-2¢-2), (TE-A-2¢-3), (H-A-2c-4), (1-A-24-1), (T1-A-2d-2), (1T-A-
2d-3), (11-A-24-4}, (H1-A-2d-5), (11-A-24-6), (IT-A-2¢-1), (J1-A-2e-2), (11-A-2¢-3), (11-A-2¢-4),
(1I-A-2¢-5}, (II-A-2¢-6}, (1-A-2¢-7), (1{-A-2e-8), (H{-A-2f-1), ((1-A-21-2), (11-A-2§-3), (II-A-
28-4), (H-A-21-3), (H-A-21-6), (H-A-2£-7), (H-A-26-8). (H-A-2£-9), (H-A-2£-10), (II-B-1), (1I-
B-2), (11-B-3), (I-B-1a), (ii-B~2a), (11-B-2b), (1I-B-3a), or ({I-B-3b), a compound selected
from the compounds depicted m Table 1 or Table 2, or anv one of compounds 1-329, ora
sterecisomer thereof, or a pharmaceotically acceptable salt thereof. In another aspect. the
maodulating comprising inbibiting the at lcast onc integrin n the subject. In another aspect,
the at least one integrin comprising at least one of avP: integrin and avPs mtegrin. In another
aspect, the subject has or s at risk of a fibrotic discase selected from the group consisting of:
wdigpathic pulmonary fibrosis (1PF), mterstitial lung disease, radiation-induced pulmonary
fibrosis, nonalccholic fatty liver discase (NAFLD), nonalcoholic steatohepatitis (NASH),
alcoholic tiver disease induced fibrosis, Alport syndrome, primary sclerosing cholangitis
(PSC), primary biliary cholangitis, biliary atresia, systemic selerosis associated interstitial
hing disease, scleroderma, diabetic nephropathy, diabetic kidney disease, focal segmental
glomerulosclerosis, chronic kidney disease, and Crohn’s Disease; and the method comprses
mhibiting one or both of avP: integrin and avPe integrin in the subject, thereby treating the
fibrotic disease in the subject. In ancther aspect, the subject being i need of treatment for
MNASH, the effective amount adnunistered to the subject being effective to inhibit at feast
ovPi integrin, thereby treating the subject for NASH. In another aspect, the subject being in
need of treatment for IPF, the effective amount administered to the subject being effective to
mhibit at least avfe integrin, thereby treating the subject for IPF. In another aspect, the
subject being in need of treatment for PSC, the effective amount administered to the subject
being effective to inhibit at least one of avB: integrin and avfs integrin, thereby treating the

subject for PSC.

{18239} Also provided 1s a method of modulating TGFP activation in a cell, comprising
contacting the cell with the compound of formulae (), (IIr), (Iib), (Ila), (dIibY, (IVa), (IVD),
{Va), (Va-1), (Va-2}, (Vb), (Vb-1}, (Vb-2), (TH-A-1), (H-A-2), (I-A-21), (H-A-20), (1-A-1a-
1. (I-A-1a-2), (1-A-1a-3), (-A-1b-1), (-A-16-2), (E-A-1c-1), (H-A-1c-2), (H-A-1d-1),
(IF-A-1d-2), (H-A-1d-3), (d1-A-2a~-1}), (I-A-23-2), (1-A-2a-3), (I}-A-2a-4), (I-A-2b-1), (TT-A-
202}, (H-A-2¢-1), (H1-A-2¢-2), (I1-A-2¢-3), (H-A-2¢-4), (JI-A-2d-1), (11-A-2d-2), (11-A-2d-3),
(II-A-2d-4), (H-A-2d-5), (1-A-2d-6), (I1-A-2e-1), (-A-2¢-2), (1-A-2¢-3), (IT-A-2c-4), (HI-A-
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2e-3), {II-A-2e-6), (H-A-2¢-7), (II-A-2¢-8), (U-A-2£-13, (H-A-2£-2), (H-A-2f-3), (H-A-2f-4),
(IE-A-28-5), (H-A-28-6), (-A-2E6-T), (H-A-2F-8), (H-A-2-9), (H-A-21-10), (H-B-1), (1I-B-2),
(II-B-3), (11-B-1a), (II-B-2a), (II-B-2b), (1-B-3a}, or (1{-B-3b}, a compound selected from the
compouands depicted in Table 1 or Table 2, or any one of compounds 1-329, or a stereoisomer
thereof. or a pharmaceutically acceptable salt thereof. In another aspect, the modulating
comprising inhibiting TGFR activation in the cell. In another aspect, the TGFP activation

being mediated in the cell by at least one of ovP mmtegrin and avPe integrn.

[03240] Also provided 1s a method of treating a subject in need thercof, comprising:
administering to the subject a therapeutically effective amount of the compound of formula
(), or any variation thereof, e.g., a compound of formuddag (1), (Ila), (3Ib), (IHa), (IHb), (IVa),
(IVh), {Va), (Va-1}, (Va-2}, (Vb), (Vb-1), (Vb-2), (JI-A-1), (1-A-2), (H-A-25), (-A-20), (IE-
A-la-1), (fl-A-1a-2), (H-A-1a-3), (H-A-1b-1), (1-A-1b-2), (H1-A-Tc-1), (I1-A~1c-2), (1E-A-1d-
1), (I-A-1d-2), (dI-A-1d-3), (1-A-2a-1), (JI-A-2a-2), (T1-A-2a-3), (II-A-2a-4), (I-A-2b-1),
(II-A-2b-2), (H-A-2¢-1}, (I1-A-2¢-2), ([E-A-2¢-3), (HI-A-2¢-4), (11-A-2d-1), {H-A-2d-2), (I}-A-
2d-3), (I1-A-2d-4), (11-A-24-5), (T1-A-24-6), (Hi-A-2e-1), (11-A-2¢-2), (T1-A-2¢-3), (11-A-2c-4),
(TI-A-2¢-5), (I1-A-2¢-6), (11-A-2¢-7), (11-A-2e-8), (11-A-2F-1), (I1-A-28-2), (TI-A-28-3), (T1-A-
2843, (H-A-21-5), (1-A-21-6), (1-A-21-73, (1-A-21-83, (H-A-2f-9), (II-A-2£-10), (3-B-1), {I-
B-2), ({{-B-3), (H-B-la), (1-B-2a), (11-B-2b), (1i-B-3a), or ({I-B-3b), a compound selected
from the compounds depicted in Table 1 or Table 2, or any one of compounds 1-329, or a
stereoisomer thereof, or a pharmaceutically acceptable salt thercof, wherein the subject has at
least one tissue in need of therapy and the tissue has at least one elevated level of: TGEB
activation and/or expression; avf integrin activity and/or expression; or avs integria
activity and/or expression; wherein the at least one elevated level 1s elevated compared to a
healthy state of the tissue. In some aspects, the method selectively inhibits ovf: integrin
compared to avfs integrin in the subject. In some aspects, the method selectively inhibits
avfle integrin compared to avfi integrin n the subject. In some aspects, the method inhibits
both of avB: integrin and avpPs micgrin in the subject. In some aspects, the method selectively
inhibits both v integrin and ovPe integrin compared to at least one other av-containing
mtegrin in the subject. In some aspects, the ovf) mtegrin is mhibited in one or more
fibroblasts 1 the subject. In some aspects, the avBs mtegrn is inhibited in one or more
epithelial cells in the subject. Tn some aspects, the at least one tissue n the subject comprises
one or more of! lung tissue, liver tissue, skin tissue, cardiac tissue, kidney tissug,

gastrointestinal tissue, gall bladder tissue, and bile duct tissue.



WO 2020/076862 PCT/US2019/055252

{0241} In any of the described methods, in one aspect the individual 1s 2 human, suchas a
buman m need of the method. The individual may be a human who has been diagnosed with
or 1s suspected of having a fibrotic disease. The mdividual may be a human who does not
have detectable discase but who has one or more risk factors for developing a fibrotic disease.
Kizs

10242} The mvention further provides kits for carrying out the methods of the invention,
which comprises one or more compounds described herein, or a salt thereof, ora
pharmacological composition comprising a compound described herein. The kits may emplov
any of the compounds disclosed herein. In one vanation, the kit employs a compound
descrnibed herein or a pharmaceatically acceptable salt thereof. The kits may be used for any
one or more of the uses described hercin, and, accordingly, may contain instructions for use

it the treatment of a fibrotic disease.

{0243} Kits generally comprise suitable packaging. The kits may comprise one or more
containers comprsing any compound deseribed herein. Hach component (if there 1s more
than one component} can be packaged tn separate containers or some components can be
combined 1o one container where cross-reactivity and shelf hife permit. One or more

components of a kit may be sterile and/or may be contained within sterile packaging.

[0244] The kits may be in unit dosage forms, bulk packages (e g., multi-dose packages)
ot sub-untt doses. For example, kits may be provided that contain sufficient dosages of a
compound as disclosed herein {e.g., a therapeutically effective amount) and/or a second
pharmaceutically active compound useful for a discase detailed herein {e.g., fibrosis) to
provide effective treatment of an individeal for an extended peniod, such as any of a week, 2
weeks, 3 weeks, 4 weeks, & weeks, 8 weeks, 3 months, 4 months, 5 months, 7 months, 8
months, 9 months, or more. Kits may also include multiple unit doses of the compounds and
mstructions for use and be packaged in quantities sufficient for storage and ase in pharmacies

{e.g., hospital pharmacics and compounding pharmacics).

[6245] The kits may optionally include a set of instructions, generally written
mstructions, although electronic storage media (e.g., magnetic diskette or optical disk)
containing mstructions are also acceptable, relating to the use of component(s) of the methods
of the present mvention. The instructions included with the kit generally include nformation

as to the components and their administration to an individual,

134



WO 2020/076862 PCT/US2019/055252

GENERAL PROCEDURES
[03246] Compounds provided herein may be prepared according to General Schemes, as

exemplified by the General Procedures and Examples.

10247} When a specific stercoisomer, or an unspecified stergoisomer, or a mixture of
stereoisomers is shown in the following general procedures, it is understood that similar
chenncal transformations can be performed on other specific stereoisomers, or an unspecified
sterecisomer, or mixtures thereof. For example, a hydrolysis reaction of an L-homoserinate
ester to an L-homoserine (i.¢., free acid) can also be performed on a D-homoserinate ester (o
prepare a D-homoserine, or on a mixture of an L-homoserinate ester and a D-homoserinate
ester to prepare a mixture of an L-homoserine and a D-homoserine. As another example,
reactions of functional groups on a compound containing a trans-cyclobuty] group can also be
performed on a compound contatning a cis-cyclobutyl group, or on a mixture of a compound
containing a cis-cyclobutyl group and a compound containing a trans-cvclobutyvl group. As
another example, reactions of functional groups on a compound containing a cycloalkyl Y
group can also be performed on a compound lacking a Y group {i.¢., where the linker is -L1-
(3-Lz-Ls- as defined in Formula (1)), or on a mixture of a compound contaiming a cycloalkyl

group and a compound lacking a 'Y group.

[0248] Some of the following general procedures use specific compounds to illustrate a

general reaction {e.g., deprotection of a compound having a Boc-protecied amine {o a
compound having a deprotected anine using acid). The general reaction can be carmed out on
other specific compounds having the same functional group {¢.g., a different compound
having a protected aming where the Boc-protecting group can be removed using acid in the
same manner) as long as such other specific compounds do not contain additional fimetional
groups affected by the general reaction (i.¢.. such cther specific compounds do not contain
acid-sensitive functional groups), or if the effect of the general reaction on those additional
functional groups 1s desired {e.g., such other specific compounds have another group that is

affected by acid, and the effect of the acid on that other group 1s a desirable reaction).

{06249} Where specific reagents or solvents are specified for reactions in the general
procedures, the skitled artisan will recognize that other reagents or solvents can be substituted
as desired. For example, acetylation is performed in the general examples with acetic
anhydride, but an active cster of acetic acid can also be used. As another example, where

hyvdrochloric acid 1s used to remove a Boc group, tnfluoroacetic acid can be used mstead. As
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another example, where HATU is used as a coupling reagent, BOP or PyBOP can be used

mnstead.

General Procedure A

Detailed Procedures for General Scheme A and Scheme D-1
TBSCH, imid

i—€0='°®-=COQMe TBSOE='<>"“C02M6
CH,Cly

[(3250] methyl {Ir,3v)-3-({tert-butyldimethyisilylloxylcyclobutane- I-carboxylate. To a

solation of methyl {1r3r)-3-hvdroxyeyclobutane-1-carboxyvlate (5.0 g, 38.42 mmol) in
CH>CL (100 mb) was added imidazole (3.92 g, 57.63 mmol) then TBSC1 (6.95 g, 46.10
mmal} at room temaperature and the resulting heterogencous mixture was vigorously stirred
for 30 nunutes. The reaction mixture was diluted with sat. NaHCGOs and water and stirred for
5 munutes. The layers were separated and the organic layer was washed with water (50 mL),
dried over MgSQu, filtered and concentrated i vacuo. The crude residue was purified by
normal phase silica gel chromatography to give methy! (3r,31)-3~((tert-

butyldimethyisilvlioxyevelobutane-1-carboxyiate.

Dibal
TBSO“-<>-“COZMe s TBSO‘“<>‘""°\

THF OH
1251} {(1r,3r)-3{{tert-butyldimethyisily Doxyheyclobutylimethanol. To a solution of
methyl (1r303-3-((tert-butyldimethyisilvBoxyicvelobutane-1-carboxylate (9.19 g, 37.60
mmol} at -78 °C in THF (92 mL} was added Bibal-H (1.0 M in heptane, 94 mL, 94 .00 mmol}
dropwise and the resulting solution was allowed o stir for | br at -78 °C. The mixture was
then warmed to 0 °C and then 1o this was slowly added EtOAc (100 mL) followed by a
saturated aqueous solution of sodium potassium tartrate (250 mb) and water (100 mL) and
the resulting mixture was then allowed to warm to room temperature and stirred vigorously
for 4 hrs. The lavers were separated and the aqueous laver was extracted with EtQAc, The
combined organic extracts were dried over MgSQ04, filtered, and concentrated in vacuo. The
crude residue was purtfied by normal phase silica gel chromatography to give ({(11,31)-3-

{(tert-butyldimethyisiivhoxyicyclobuty Dmethanol.

PEhy, |
'H'BSO*"Q-“\ L TBSOH-Q«E\

OH imid, CH,Cly !

{6252} tert-butyl({1r,3r)-3-(iodomethylicyclobutoxyydimethyisifane. To a sohution of
PPh; {13.09 ¢, 49 91 mmol} and imidazole {(4.53 g, 66 54 mmol) in CHChL (78 mL)at 0 °C
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was slowly added 12 (12.24 g, 48 24 mmol) and the mixture was stirred an additional 30
minutes and then allowed to warm o room temperatire. A sclution of {((1r,31)-3-({tert-
butyldimethvlsilvDoxv)cyclobutyhmethanol (7.2 g, 33.27 mimol) m CHzClz (20 mL) was
then added to the reaction mixture and stirred for 6 hrs at room temperature. The reaction
mixtore was then diluted with sat. NaHCG; and stirred for 15 minutes. The layers were
separated and the organic layer was washed with H2QO, dried over MgS0, filtered, and
concentrated i vacuo. The crude residue was purified by normal phase silica gel

chromatography to give tert-butyl{({ 1r,31)-3-(todomethylicyclobutoxy ydimethylsilane.

1890 Do

Bk, THF AN
-t
8 MG acetone

[0253] 4-{{1r,35)-3-hydroxpcyclobutyiibutan-2-one. To a solution of acetone
dimethylhydrazone (8.33 g, 83.13 punol) at -78 “C in THF (83 mL) was slowly added n-Buli
(2.5 M n hexanes, 32.59 mL., 81.46 mmol) causing a pale yellow suspension to occur. Upon
completion of the addition, the resulting suspension was stirred an additional 15 minutes, at
which time, a sohution of tert-butyl{(1r,31)-3-(iodomethylicyclobutoxy jdimethvisilane (10.85
g, 33.25 mmol) in THF (20 mb) was slowly added dropwise. The resulting mixture was
warmed 1o 0 °C and stirred for 30 minutes and then carctfully guenched with ag 1M HCI (250
mb} and acctone (50 mb). The resulting mixture was allowed to stir at room temperature
overnight and then was extracted with EtQAc. The combined organic extracts were dried
over MgSOy, filtered, and concentrated i vacuo. The crude residue was purified by normal

phase column chromatography to give 4-((1r,3s)-3-hydroxyevelobutyhbutan-2-one.

HoN._ N

L
HOH-W OHC HOn
L-proline, EtOH

[0254] (15,3r)=3={ 2-( 1, 8-nnaphthyridin-2-phethyilcyclobutan-I1-0f A scaled tube

-

containing 4-{(1r,3s)-3-hydroxyevclobutyhbutan-2-one (2.46 g, 17.30 mmol) was charged
with L-proline {996 mg, 8.65 mmol} and 2-ammonicotinaldehyde (2.53 g, 20.76 mmol} and
then diluted with 200 proof EtOH (50 mL) and then sealed and placed m an alominum block

and heated to 95 °C overnight. The reaction muxture was allowed to cool to room temperature



WO 2020/076862 PCT/US2019/055252

and then concentrated 77 vacio. The crude residue was purified by normal phase column

chromatographv to give (1s,31)-3-(2-(1,8-naphthyridin-2-yhethvhevelobutan-1-ol.

Nz BT \\\ e
HQOse N= o N

Y O“’<>“"’*\ Nz Y/
N/ NaH, THEDME T el e

[3255] 2-(2-{{ Ir,38}-3-(allvloxy)cyclobutyethyi}-1 8-naphthyridine. To a solution of
{1s,3¢3-3-(2-{1 8-naphthvridin-2-yhethylcyclobutan-1-ol {336 g, 14.72 mmol} in 2:1

THF/DME (34 mL) at room temperature was slowly added NaH {60% dispersion in mineral
oil, 883 mg, 22.08 mmol) and the resuliing mixture was stirred for 30 nunutes, at which time,
allyl bromude (1.91 mb, 22 .08 mmol} was added and the resulting muixture was warmed to 50
°C for 1 hr. The reaction mixiure was cocled to room temperature and then carefully diluted
with sat NaHCOs and H2O. The resulting mixture was extracted with 4:1 DCM/PrOH and
the combined organic extracts were dried over MgSOq, filtered, and concentrated in vacuo.
The crude residue was purified by normal phase column chromatography to give 2-(2-

{(11,3s)-3~{allvioxvicyclobutyliethyl)-1.8-naphthyridine.

2.8-Lutidine
Nai&:
Dioxanai,Q

{0256} 2-{{18,3r}-3-{2-( 1, B-naphthyridin-2-yilethp cyclobutoxy)acetaldehyde. 1o a
solution of 2-(2~((1r,3s}-3-(allvioxycyclobutyljethyi)-1,8-naphthvridine (1.38 g, 5.14 mumol)
m 3:1 Dioxane/HoO (14 mL) was added 2,6-luidine (1.2 mi., 10.28 mmol), Nal(Q4 (4 40g,
20.56 mmol), then 004 (2.5 wt% in ~BuCH, 1.05 mL, 0.10 mmol} and the resulting mixture
was allowed to stir at room temperature for 4 hrs. The reaction mixture was diluted with sat
NaHCOs; and HaO and stirred for 15 munutes and then filtered through a coarse fritted funnel
and the filter cake was rinsed with 4.1 DCM/APrOH. The lavers were separated and the
aqueous layer was extracted with 4:1 DUM//PrOH and the combined organic extracts were
dried over MgSQOu, filtered, and concentrated in vacuo to give 2~({(1s,3r)-3-(2-(1,8-

naphthyridin-2-vlethyheyclobutoxylacetaldehvde.
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—Q NHBoc
N=\ + BooHN.__PO({OMe), DBY
PONK D Lo e © =
/',,/ """"" \\ / """ COzp\/I:’i AL Qe Nz >
o) W

(3257} methyl 4-{(15,3r)-3-2~(1,8-naphthyridin-2-ylethylcyclobatoxy}-2-{{tert-
butoxycarbonyllamino)but-2-enoate. 'Fo a solution of 2-({1s,31)-3-(2-(1,8-naphthyndin-2-
vhethyleyclobutoxylacetaldehyde in CHoClz (14 mb) and to this was added methy! 2-{{tert-
butoxvearbonvhanuno}-2-(dimethoxyphosphoryijacetate (2.29 g, 7.71 mmol) then DBYU
(1.16 mL, 7.71 mmol} and the resulting mixture was allowed to stir at room temperature for
30 manutes and then concentrated in vacuo. The crude residue was purified by normal phase
coloom chromatography to give methyl 4-((1s,313-3~(2-(1.8-naphthyridin-2-

vhethyleyelobutoxy)-2-({tert-butoxycarbonyyammo)but-2-enocate.

‘SNHBOC NHEBoc
Meoﬁ‘-"\\_\ N PE(OHIC, Hy Me%cx N
O!i~ N_... /f F‘AGOH (‘_}is- N-—-—-
N4 N/

[6258] methyl N-(tert-butoxycarbonyl}-O-((1s,3r}-3-{2-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-ylethylcyclobutylihomoserinate. A flask containing methyl 4-((1s,3r)-3-(2-
(1,8-naphthyridin-2-vhethyDevelobutoxy}-2-{(tert-butoxycarbonyljamino)but-2-enoate (2.27
g, 5.14 mmaol) was charged with PAOHR/C (20 wi% on carbon, 454 mg) and then diluted
with MeGH (23 mb)}. The flask was then evacuated and backfilled with H: for 3 cycles and
then stirred under an Hz atmosphere overnight. The reaction mixture was then filtered
through a pad of Celite and then concentrated i vacuo. The crude residue was punified by
normal phase column chromatography to give methyl N-{tert-butoxvearbonyl)-0O-({1s,31)-3-

(2-(5,6,7 R-tetrahydro-1,8-naphthyridin-2-vhethvhevclobutvithomoscrinate.

103259} After the synthesis of the racemic material as shown 1o the previous step, a chiral

separation can be performed to afford two single enantiomers using chiral SFC with the

following method: Chiralpak AY-H, 250%23mm 1.d. 10u ; Mobile phase: A for CO2 and B
for EtOH(O. 19NH3H20); Gradient: B%=45% ;5 Flow rate:80 g/min ; Wavelength:220 nm

; Colunn temperature: 40 °C 5 System back pressure: 100 bar,
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General Procedure B

Detailed Procedures for General Scheme B and Scheme E-1

TBSCI, imid
HOu«<>>mCC5Me ----------------------------- - TESOE«<>%ECnge
CH,Chy

0264} methyl (F5,3s)-3-((tert-butyldimethyisilylloxylcyclobutane-{-carboxylate. To a
solution of methy! (1s,3s}-3-hydroxyoyvclobutane-1-carboxylate (5.0 g, 38.16 mmol} in
CH2Cl (100 mL) was added imudazole {3.92 g, 57.63 mmol) then TBSCI (6.95 g, 4961
mmol} at room temperature and the resulting heterogeneous mixture was vigorously stirred
for 30 mimutes. The reaction mixture was diluted with sat. NaHCO; (50 ml) and water (50
mL} and stirred for 5 minutes. The layers were separated and the organic layer was washed
with water (30 mb), dried over MgSQq, filtered and concentrated in vacuo. The crude residue
was purified by normal phase silica gel chromatography to give methvl (1s,38)-3-((tert-

butyldimethylsilvDoxyleyclobutane-1-carboxylate.

Dibal B
TBSO“M<:>HHCOZM6 SR ;830ww<:>«a\

THF OH
{6261} {(1s,3s)-3-({tert-buatyidimethyisilyfoxyicyciobutylmethanol. To a solution of
methy] (1s 3833 -((tert-butyldimethvisilyBioxyevelobutane- I-carboxylate (9.20 g, 37.76
mmol) at -78 °C in THF (92 mb) was added Dibal-H (1.0 M in heptane, 113 mb, 113.00
mmol} dropwise and the resulting solution was allowed to stir for 1 hr at -78 °C. The mixture
was then warmed to 0 °C and then to this was slowly added EtOAc (100 mL) followed bv a
saturated aqueous solution of sodium potassium tartrate (250 mb) and water (100 mb) and
the resulting mtxiure was then allowed to warm to room temperature and stirred vigorously
for 4 hrs. The layvers were separated and the agueous layer was extracted with EtOAc. The
combined organic extracts were dried over MgS0O4, filtered, and concentrated in vacuo. The
crude residue was purified by normal phase silica gel chromatography to give {{15,3s)-3-

{{tert-butyidimethvisivhoxvicyclobuty imethanol.

PPhs, I
TBSQ“M<j>““\ e TBSOBM<:>wm\

OH imid, CH5Cly |
[0262] teri-butyl{(1s,3s5}-3-fiodomethylicyclobutoxyydimethylsilane. To a sohition of
PPh; (12 .80 g, 48.79 mmol) and imidazole (4.43 g, 65.05 mmol) in CHCh (72 mly at 0 °C
was slowly added 1 (11.97 g, 47.16 mmol} and the mixture was stirred an additional 30
minuies and then allowed to warm o room temperature. A solution of {(1s,3s)-3-{{tert-

butyldimethvisivloxyicyvclobutvhmethanol (7.04 g, 32 53 mmol) in CHoCl (20 mL) was
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then added to the reaction mixture and stirred for 6 hrs at room temperature. The reaction
mixture was then diluted with sat. NaHCO; and stirred for 15 minutes. The layers were
separated and the organic layer was washed with HzO, dried over MgSQy, tiltered, and
concentrated in vacuo. The crude residue was parified by nomal phase silica gel
chromatography to give tert-butvi{{ls,3s)-3-(iodomethylicyclobutoxydimethyisilane.

3
JOR
N ~

N

?asqzw{_g«w\

! n-Bull, THP
e
153 HCHL aoelone
[0263] 4-{(1s,3r}-3-fiydroxpcyclobutylibutan-2-one. To a solution of acetone
dimethylhydrazone (8.15 g, 81.39 punol) at -78 “C in THF (82 mL) was slowly added n-Buli
(2.5 M hexanes, 31.25 mi, 78.13 mmol) causing a pale vellow suspension o occur. Upon
completion of the addition, the resulting suspension was stirred an additional 15 minutes, at
which time, a sohution of tert-butyl{{1s,3s}-3-(iodomethy Boyclobutoxyydimethylsilane (16.62
g, 32.55 mmol) in THF (20 mb) was slowly added dropwise. The resulting mixture was
warmed o 0 °C and stirred for 30 minutes and then carctfully guenched with ag 1M HCI (250
mb} and acetone (50 mb). The resulting mixture was allowed to stir at room temperature
overnight and then was extracted with EtOAc. The combined organic extracts were dried
over MgSQu, filtered, and concentrated i vacuo. The crude residue was purified by normal

phase column chromatography to give 4-((1s,3v)-3-hydroxyevelobutyhbutan-2-one.

How oHe”

L-protine, EtCH

[0264] {(1r,38)-3-{2-(1 8-naphthyridin-2-ylethyl)cyclobutan-1-0f. A sealed tube
containing 4-{(1s,3r)-3-hvdroxyevclobutyhbutan-2-one (2.72 g, 19.18 mmol) was charged
with L-proline (1.10 g, 9.59 mmol} and 2-aminonicotinaldchyde {3.51 g, 28.77 mmol) and
then diluted with 200 proof EtOH (50 mL) and then sealed and placed in an alominum block
and heated to 95 °C overnight. The reaction muxture was allowed to cool to room temperature
and then concentrated im vacuo. The crude residue was purified by normal phase column

chromatography to give (1r,3s}-3-(2-(1,8-naphthyridin-2-yljethyheyelobutan-1-ol.
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NS {;‘/\/Br \\‘-——-\ Nz
HO N / 0 N

N/ NaH, THE/DMF N

3265] 2-(2-{{1s,3r}-3-(allvloxy)cyclobutyliethyi}-1 8-naphthyridine. To a solution of
{1r,353-3-(2-{1 8-naphthyridin-2-yhethylcyclobutan-1-ol {3.72 g, 1630 mmol} in 2:1
THE/DME (37 mL) at room temperature was slowly added NaH {60% dispersion in mineral
oil, 847 mg, 21.18 mmol) and the resuliing mixture was stirred for 30 nunutes, at which time,
allyl bromide {1.43 mb, 21.18 mmol} was added and the resulting mixture was warmed to 30
°C for 1 br. The reaction mixture was cooled to room temperature and then carefully diluted
with sat NaHCOs and H2O. The resulting mixture was extracted with 4:1 DCM/PrOH and
the combined organic extracts were dried over MgSOq, filtered, and concentrated in vacuo.
The crude residue was purified by normal phase column chromatography to give 2-(2-

{{1s,3r)-3-(allvloxvicyclobutyllethyy- 1, 8-naphthyvridine.

o)
\\_\ N _____ 0504, \ N _____

© N=X\ /  26-Lutidine O ==
\ _____ // NalGy \\ _____ /

Dioxana/H. O

[08266] 2~{{1r,35)-3~(2-(1,8-naphthyridin-2-yilethylicyclobutoxy)acetaldehyde. o a
solution of 2-(2-{{1s,3r}-3-(allvloxyicyclobutyethyly-1 8-naphthyriding (946 mg, 3.53
mmol} in 3:1 Dioxane/HaO (10 mL) was added 2. 6-lutidine {0.82 mE, 7.05 mmol), Nal(4
(3.02 2, 14.10 mumol), then Gs04 (2.5 wi% in #-BuOH, 0.88 mL, 9.07 mmol} and the resulting
mixture was allowed to stir at room temperature for 4 hrs. The reaction mixture was diluted
with sat NaHCOs5 and HoO and stirred for 15 mutes and then filtered through a coarse
fritted funnel and the filter cake was rinsed with 4:1 DCM//PrOH. The layers were separated
and the agueous laver was extracted with 4:1 DUM//PrOH and the combined organic exiracts
were dried over MgS0y, filtered, and concentrated 77 vacuo to give 2-((1r,35)-3-(2-(1.8-
naphthyridin-2-vilethyDevclobutoxyiacetaldehyde.

MHBoy
SR

BouriN,_ PFO{Rds),
+ Y

TN

8167 methiyl 4-((1r,35}-3~(2-{ I, 8-naphthyridin-2-yiethylicyclobutoxy-2-{(tere-
A JULA

butoxycarbonylamincjbut-2-enoate. To a solution of 2-((1r,38)-3-(2-(1,8-naphthyridin-2-
3 A phitny
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yvhethylicyclobutoxyiacetaldchvde (953 myg, 3.53 mmol} in CHCl (16 mb} and to this was
added methvl 2-{(tert-butoxvearbonvl)anuno}-2-{dimethoxyphosphoryliacetate (1.57 g, 5.29
mmol} then DBU (0.64 mL, 4.23 mmol} and the resulting mixture was allowed to stir af room
temperature for 30 minutes and then concentrated in vacuo. The crude residue was purified
by normal phase column chromatography to give methyl 4-((1r,3s}-3-(2-(1,8-naphthyridin-2-
vhethylicvelobutoxy)-2 ~({tert-butoxycarbonyDamino }but-2~cnoate.

NHEBoC NHBoC
Me2,C
-~ o P
o N= 4 MeOH 9 N=
N/ N\

[6268] methyl N~-{tert-butoxycarbonyl}~O-({(1v,35)-3-(2-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yhethyDcyclobatybhomoserinate. A flask contaming methyl 4-({1r,3s}-3-(2-
{1, 8-naphthyridin-2-yhethylicyvclobutoxy-2~((tert-butoxycarbonyl jJamino)but-2-enoate (846
mg, 1.92 mmol) was charged with PA(OH}/C (20 wit% on carbon, 169 mg) and then diluted
with MeOH (9 mL}. The flask was then evacuated and backfilled with Hz for 3 cycles and
then stirred under an Ha atmosphere overnight. The reaction mixture was then filiered
through a pad of Celite and then concentrated i vacuo. The crude residue was purified by
normal phase column chromatography to give methyl N-{tert-butoxvearbony!}-O-({11,3s)-3~
(2-(5.,6,7 B-tetrahvdro-1,8-naphthynidin-2-vBethyDeyclobutyDhomoserinate.

[0269] After the synthesis of the racemic material as shown m the previous step, a chiral
separation can be performed to atford two single enantiomers using chiral SFC with the
following method: Chiralpak AY-H 250%30mm 1.4, Su; mobile phase: A for CO2 and B for
EtOH (0.1% NH3H20); gradient: B% = 30%:; flow rate: 80g/min; wavelength: 220 nm;

column temperature: 40 °C; system back pressure: 100 bar,

General Procedure C

Detailed Procedures for General Scheme C and Scheme F-1

HCI
H .
HOW\/ Ny N LiAlH, HO
O { / THF

[6270] 4-{5.6,7,8-tetrahydro-1,8-naphthyridin-2-yhbutan-1-6f. To a suspension of 4-
(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-ylibutanoic acid hydrochloride (1.23 g, 4.79 mmol,
1.0 equivy m THF was added LiAlH: (1 OM in THF, 10.6 mb, 10.6 mmol) dropwise and the
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resulting mixture was refluxed overnight. The mixtare was then cooled n an ice bath and to
this was slowly added HaO (400 ul), then agueous 1.0 M NaOH (400 ul), then HxO (400
ul) agamn and stirved for 15 minutes and then a large excess of MgSOs was added and stirred

for an additional 30 minutes. The resulting organic mixture was filtered and then

concentrated i vacuo to provide 4-(5,6.7,8-tetrahydro-1,8-naphthyridin-2-vijbutan-1-ol.
H H
NaH ;
HO E NN PNe | NN
Z A p
THF

10271} T-{d-(allyloxy)butyll-1,2,3, 4-tetraliydro-1 8-naphthyridine. To a stitring
suspension of NaH {60 wi% dispersion in mineral oil, 238 mg, 5.96 mmol) in THF (8.2 mL)
at 0 °C was added a solution of 4-¢5,6,7 8-tetrahydro-1, 8-naphthyndin-2-ybutan-1-01 (820
mg, 3.98 mmol} in THF (4.1 mL) dropwise. Upon completion of the addition, the ice bath
was removed and the resulting mixture was stirred at room temperature for 30 nunutes, at
which time, allyl bromude (400 pl., 4.62 mmol) was added dropwise. The suspension was
stirred for an additional 6 hrs at room temperature and then carcfildly diloted with H20 and
EtOAc. The lavers were separated and the agueous laver was extracted with EtGAc. The
combined organic extracts were dried over MgSQOy, filtered, and concentrated in vacuo. The
crude residue was purified by silica gel chromatography to provide 7-(4-{allyloxyibutyl)-

1,2,3,4-tetrahydro-1, &-naphthyndine.

H H
P | N N\a Osy, OMO l Ny N
L j 2.6-Lutidine =z

Na!O4
Dioxane/H,O

68272} 2-(4-{5,6, 7, 8-tetrakydro-1,8-naphthyridin-2-vyhbutoxylacetaldeliyde. To a
solution of 7-(4-{allyloxyibutyl}-1,2,3 4-tetrahydro-1, 8-naphthyndine (5382 mg, 2.36 mmol)
m 3:1 THF/H20 (6 mb) at room temperature was added NalQO4 (2.02 g, 9.44 mmol) followed
by Os0a (2.5 wt%% in t-BuQH, 480 ul, 0.05 mmol}. The resulting suspension was stirred at
room temperature for 5 hrs and then diluted with 1:1 sat. ag. NaHCGq/sat. ag. NaxS:(b: and
EtOAc and then stirred for 1 hr at room temperature. The biphasic mixture was filtered
through a small pad of Celite and then the layers were separated. The agueous layer was

extracted with EtOAc and the combined organic extracts were dried over MghQq, filtered,
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and concentrated in vacuo to provide 2-{4~(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-

viybutoxyjacetaldehyde that was used without further punification.

o BocHN. _POOMe), D
Q"\V”O\/\/ Ne M., , B9¢ \r (OMe), DBU BocHN LT"//\\/O N N
E L CQZM(-} CH2C32 CC 25\!’!8 ! >

{3273} methyl 2-{(tert-butoxycarbonyllamino)~4-(4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-y}butoxyjbui-2-enoate. To a solution of 2-{4-(5,6,7 3-tetrahydro-1.8-
naphthyridin-2-yl}butoxy)acetaldehyvde (586 mg, 2.36 mmoly in CH2Clz (6 mL) at room
temperature was added methyl 2-({({benzyloxyicarbonyljanino}-2-
{dimethoxvphosphoryhacetate (860 mg, 2.60 mmol) followed by DBU (391 gL, 2.60 mmol)
and stirred for 30 minutes at room temperatire. The mixture was diluted with sat. ag. NHaCl
and stirred for 5 minutes at room temperature. The lavers were separated and the agueous
layer was extracted with EtOAc. The combined organic extracts were dried over Mgh0Ou,
filtered, and concentrated in vacuo. The crude residue was purified by silica gel
chromatogaphy to provide methyl 2-({tert-butoxycarbonvhamino3-4-(4-(5,6,7 8-tctrahvdro-

1, 8-naphthynidin-2-ybutoxybut-2-enoate.

H H
BOCHN ,, o~ 0 Ny N Hy BocHN._~_.0 Ny N
CO,Me LA PA(OH)IC GO,Me P
{20 wi% on Carbon)
MeOH

{6274} methyl N~-{tert-butoxycarbonyl)-0O-{4-(5,6,7,8-tetrabiydro-1,8-naphihyridin-2-
vhbutyDhomoserinate. A Hask containing methyl 2-({tert-butoxycarbonyljamino}-4-(4-

{5,6,7 8-tctrahvdro-1, &-naphthvridin-2-yDbutoxybut-2 -enoate (497 mg, 1.10 munol) and 20
wit% Pd{OH)z on carbon (100 mg) was diluted with MeOH (5 md) and then evacuated and
backfilled with Ha for 3 cycles and then stirred under an Ho atmosphere for 3 hrs. The
resulting nixture was filtered through a pad of Celite and then concentrated i vacue to give
methyl N-{tert-butoxycarbonyD-0-(4~(5,6.7 8~tetrahydro-1,8-naphthyridin-2-

vhbutyDhomosennate (352 mg) that was used without further punification.

{8275] After the synthesis of the racemic material as shown in the previcus step, a chiral
separation can be performed to afford two single enantiomers using chiral SFC with the

following method: Chiralpak AY-H 250%30mm 1.d. 5u; mobile phase: A for CO2 and B for
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IPA {0.1%NH3H20); gradient: B%=40% ; flow rate:70 g/min ; wavelength:220 nm ;
column temperature; 40 °C 5 system back pressure: 100 bar.

General Procedure D

BocHN, O HN Oy
N H HCH e H
L Ny N = . NN
i \I i

‘n\
o gie oo P

CH,Cl,

{6276} Methyl O-(cis-3-(2-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-
vhethylicyclobutyBhomaoserinate. To a solution of methyl N-{tert-butoxyvearbony}-O-{cis-3-
{2-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-vhethvlcvclobutvithomosernate (2.26 g, 5.05
mmol} in DCM (13 mL) was added 4 N HClin 1,4-dioxane (10 mL, 40 mmol}. The reaction
was allowed to stir at rt overnight. LCMS then showed the consumption of starting material.

The reaction was concentrated and used in the next step without further purification.

General Procedure £

P HoN 0 ﬁ
=3 & 2 IV e DIPEA
N LN HN O/,
\/\/ r—'\ H
v Ne N
O |
P

[6277] Methyl N-{(gquinazolin-4-yl)-O-trans-3-(2~{5,6,7,8-tetrahydro-1,8-naphthyridin-
2-ylethylcyclobutyBhiomoserinate. To a solution of methvl O-(trans-3-(2-(5,6,7,8-
tetrahvdro-1,8-naphthyvridin-2-yDethylcvclobutylhomoserinate (14 mg, 0.040 mmol) in IPA
{2 mL} was added 4-chloroquinazoline (9.9 mg, 0.060 mumol) and DIPEA (0.035 mlL, 0.20
mmol). The reaction was heated at 60 C for 18 h. The reaction mixture was then concentrated

and used directly in the next step.

[6278] General Procedure E can be used in the coupling step of compound 14A,ora
similar compounds, with compound 15A in General Scheme A, General Scheme B, General
Scheme €, General Scheme B-2, General Scheme E-2, General Scheme F-2, General Scheme

G-2, or General Scheme H.
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eneral Procedure F

I\/ DIPEA 7
ui (‘H Chy I\/ ¢
o0
l

[06275] methyl N-(isopropoxycarbonyl)-O-(trans-3-(2-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-ylethycyciobutyBhomoserinaie. Methyl O~{trans-3-(2-(5,6,7, 8-tetrahvdro-
1 &-naphthyndin-2-yhethvhicvelobutyBhomoserinate (54 mg, 0.16 mmol) in CHCh (2.0 mL)
was added DIPEA (60 mg, 0.47 mmol} was added isopropyl carbonochlondate (23 mg, 0.19
mmol) and the resulting mixture was stirred at room temperature ovemnight and then

concentrated in vacuo. The crude product was used without farther purification.

{0280] General Procedure F can be used in the coupling step of compound 14A, ora
similar compounds, with compound 164 in General Scheme A, General Scheme B, General
Scheme C, General Scheme D-2, General Scheme E-2, General Scheme F-2, General Scheme

{3-2, or General Scheme H.

General Procedure

cot HN, O
1\/ imidazoia H\Nf a
N"io DM VI\MN ﬁ
~oTv0 T
L

3281} methyl N-{tert-butyicarbamoyp}-O-(trans-3-(2-(5,6,7,8-tetrahydro-1,8-

naphthyridin-2-yiethy fcyclobutylihomoserinate. To a solution of methyl O-{trans-3-(2-
(5,6,7.8-tctrahydro-1,8~-naphthyridin-2-vijethvlevclobutyl }homoserimate (71 mg, 0.20 mmol)
m DCM (2.4 mb) was added imidazole (13 mg, 0.22 mmol) and CDI (36 mg, .22 mmol).
This mixtore was allowed to stir af 1t for 30 min before adding tert-butyvlamune (22 mg, 0.31
mmol}. The reaction was stirred at 1t for 18 h. LCMS indicated that methyl O-(trans-3-(2-
(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-ylethyleyclobutylhhomosernate remamed, and
mdazole (15 mg, 0.22 mmol), DI (36 mg, 0.22 mmol}, and tert-butylamineg (22 mg, 0.31
mmol} were added. After 5 b, the reaction was concentrated in vacuo and the resulting crude

residuc was purificd by normal phase silica gel chromatography to give methvl N-(tert-
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butylcarbamovl}-O-{trans-3+2-(5,6,7 8-tetrahydro-1 8-paphthyridin-2-

vhethylcyclobutylhomoserinate.

General Procedure H

(3287} methyl N-(diethyicarbamoy}-O-{trans-3-{2-(5,6,7,8~tetrahydro- 1,8~
naphthyridin-2-ylethylicyclebutylhomoserinate. To a mixture of methyl O-(trans-3-(2-
(5,6,7 . &-tetrabydro-1,8-naphthyridin-2-vijethy Jeyclobuty Jhomoserinate (57 mg. 0.16 mmol)
m DCM (2.4 b)) at it was added DIPEA (023 ml., 1.3 mmol} then diethyicarbamovl
chiloride (0.10 mL, 0.82 mmol} and the resulting reaction mixture was stirred at 1t overnight.
The mixture was concentrated iz vacuo and the resulting crude residue was purified by
preparative reverse phase HPLC to give methyl N-{diethyicarbamov}-O-(trans-3-(2-(5,6,7 8-

tetrabvdro-1,8-naphthyvridin-2-yDethyvhevelobutylYhomoserinate.

10283} General Procedure H can be used in the coupling step of compound 144, ora
siratlar compounds, with compound 16A in General Scheme A, General Scheme B, General
Scheme C, General Scheme D-2, General Scheme E-2, General Scheme F-2, General Scheme

(-2, or General Scheme H.

{General Procedure §

/\

o CF, HoN o)

kafég 2 I\f 4\,\:‘\ " Fj HATU, DIPEA HN., 04\’/\
o T NN ‘\"/\/ I S S— e . /E\/ | o
' KN g 0

{0284} Methyl O-(c18-3-(2-(5,6,7 8-tetrabydro-1,8-naphthyndm-2-yhethylleyclobutyl}-N-
{4-¢tnfhicromethyitetrahydro-2H-pyran-4-carbonylhomoserinate. To a solution of methyl
O-{ci5-3~(2-{5,6,7 8-tetrahydro-1 &-naphthyridin-2-yhethycyclobutythomosermate {1.62 g,
4.68 mmol) in DMF (10 mL) was added DIPEA (5.7 mL, 32 mmol), HATU 20 g, 5.1
mmol), and 4-(triflucromethyilietrabydro-2 H-pyvran-4-carboxylic acid (1.0 g, 5.1 mmol}. The

reaction was allowed to stir at rt for 18 h. LOMS showed product mass, and the reaction was
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concentrated, diluted with EtOAc and aquecus sat. sodivm bicarbonate solution. The lavers
were separated, and the agueous layer was extracted two times. Combined organic lavers
were dried over sodium sulfate, filtered, and concentrated to afford crude product, which was
purified by silica gel chromatography to atford methy! O-(cis-3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vliethyDevelobuty 3-N-{4-(trifluoromethyijictrahvdro-2H-pyran-4-
carbonylfhomoserinate.

{0285] General Procedure | can be used in the coupling step of compound 144, ora
sinilar compounds, with compound 16A in General Scheme A, General Scheme B, General
Scheme €, General Scheme $-2, General Scheme E-2, General Scheme F-2, General Scheme

(-2, or General Scheme H.

General Procedure J

16286] The following transformation:

DSC, DIPEA o OQ
R-OH e
MeCN R‘oko’ N

O
wherein R is R* as defined for formula (1), or any applicable variations detailed herein, can

be performed as exemplified below.

R Qo
NN I A DIPEA oo A A
07Ny RN N G N — SR =t S
Lo A G MeCN Y S A
On o] O ¢

[3287] tert-butyl 3-{({(2,5-dioxopyrroflidin-1-ylloxylcarbonyloxy-3-methylazetidine-1-
carboxylate. To a mixture of tert-butyl 3-hydroxy-3-methylazetidine-1-carboxylate (1.1 g,
5.8 mmol) and N, N-ditsopropylethylamine (2.02 mL, 11.6 mmol) 1n acetonitrile (10 mL) was
added disuccinimidyl carbonate (3.0 g, 11.6 mmol) and the resulting mixture was stirred at
room temperature for 14 hours. The reaction mixture was diluted with water and extracted
with EtQAc. The combined organic lavers were dried over sodivm sulfate, filtered, and
concentrated in vacuo. The crude residue was purified by normal phase silica gel
chromatographv to afford tert-butyl 3-(({(({{2,5-doxopvrrolidin-1-

vhoxycarbonyDoxycarbonyljoxy)-3-methylazetidineg- 1 -carboxylate.

{0288} General Procedure § can be used to make the appropriate reagent for use in

{eneral Procedure K

General Procedure I
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{0289} The following transformation:

3

R:"
{
. Y, G 0
Y’ N N + . 7 \ —— HN OI,
o0 I I; R%fO)LO,N- CH,Cly I\’ T W B
NP O . L PN
g ‘.3 o l = }

N
wherein R is as defined for formula (I), or any applicable variations detailed herein, can be

performed as exemplified below.

[6296] tert-butyl 3-{{{I-methoxy-i-oxo-4-(trans-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-plethyficyciebutoxylbutan-2-ylcarbamoyloxyl-3-methylazgetidine- i -
carboxylate. To a solution of methyl O-(trans-3-(2-(5,6,7 8-tetrahvdro-1,8-naphthyrdin-2-
vhethylevelobutvlyhomosernate dihydrochloride (220.0 mg, 0.63 mmol) and N.N-
ditsopropylethviamine (0.4 mL, 2.5 mmol) in dichloromethane (2.0 mL) was added tert-butyl
3-{{((2,5-dioxopyrrolidin- 1 -yDoxycarbonylioxv)-3-methvlazetidine- T -carboxylate {(249.5
mg, 0.8 mmol) and the resulting nixture was stirred at room temperature for 1 hour. The
reaction nuxiure was concentrated in vacuo and purified by normal phase silica gel column
chromatography to afford tert-butyl 3-(({1-methoxy-1-ox0-4-{trans-3-(2-(5,6,7, 8-tetrahvdro-
1,8-naphthyridin-2-viethyDeyvelobutoxybutan-2-yhcarbamoyoxy )-3-methyiazetidine-1 -
carboxylate.

[0291] General Procedure K can be used in the couphing step of compound 14A ora
similar compounds, with compound 16A in General Scheme A, General Scheme B, General
Scheme €, General Scheme -2, General Scheme E-2, General Scheme F-2, General Scheme

(-2, and General Scheme H.

General Procedure L

[8292] The following transformation:
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wherein Z refers to that portion of the molecule which links the
~{ORCONEDHCH(COOCH:)L - portion of the molecule with the remainder of the R?
moiety, wherein n is 0 or 1, Lt and R? are as defined for formula (1), or any applicable
variations detailed herein, can be performed as exemplified below. In some vanations, 7 is an
alkviene moicty and R is hyvdrogen. In some vanations, Z is taken together with the adjacent

“NR” group to form a heterocychic ning.

o)
>\ ______
—~NH
\ N
A j)
O 20 Ac,0, DIPEA 7L
CHyCly
ot HN Q..
M
/N\./N

-0
)

{6293} methy! N-(((1-acetyl-3-methylazetidin-3-yloxylcarbonyl}-O-{trans-3-(2-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-ylethyhcyclobutyllhomoserinate. Vo a sclution of methyl N-
{{(3-methylazetidin-3-vl}oxy)carbonvl}-O-(trans-3-(2-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2 -
viethyDeyelobutyDhomosermate bis(2,2, 2-trifluorcacetate) (35.0 mg, 0.05 mmol} and N N-
ditsopropylethyviamine (532.9 ul, 0.304 mmol) m dichloromethane 2.0 mL} at 0° € was
added acetic anhydride (8.6 ul, 0.091 mmol}. The reaction mixture was removed from the
ice bath and allowed to warm to room temperature. After 20 nunutes the reaction mixture was

concentrated in vacuo and used without further purification.

General Procedure M

[(3294] The following transformation:

H \c{go
N /(.QT\, o R
7 A MsCl, NEt, R"\i“z/('%?f ©

FNa o~ O Y -
By H O
I \:\ LR cHg,

HN G,
o i - Ny

wherein Z refers to that portion of the molecule which hinks the
~{ORCOWNEFDHCH(COOCH:)L - portion of the molecule with the remainder of the R?

R

i
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moiety, whereinn is O or 1, L' and R® are as defined for formula (1), or any applicable
variations detailed hercin, can be performed as exeraplitied below. In some variations, Z is an
alkvilene moiety and R 1s hydrogen. In some vanations, Z is taken together with the adjacent

“NR” group to form a heterocyclic ring.

"""""""""""""""" 3 “"\\f}@
OH0k
: SN N
. ‘5\ . (\_mw\\
\ = Yot )
o0 T
o
(OS]
\S""‘
£
N
B
Acy0, DIPEA Onpz®
-------------------- 3o i
™~ (‘H}Ci) HN"‘*: O".Y’\
JUNGAY
o "0 |
i SN

[0295] methyl N-{{(3-methyl-1-(methylsulfonybazetidin-3-vloxy)carbonyl)-O-(trans-3-
(2-(5,6,7 8~tetrahydro-1, 8-naphthyndin-2-vhethvDeyclobutyDhomosernate. To a solution of
methyl N-{{(3-methylazetdin-3-yDoxycarbonyl}-O-(trans-3-(2-(5,6,7 8-tetrahydro-1 8-
naphthyridin-2-vilethyDevelobutyDhomoserinate bis{2.2, 2-influorcacetate) (28.0 mg, 6.04
mmol} and N N-Dusopropylethylanmine (42.4 pl., 0.24 mmol) in dichloromethane (2.0 mL) at
0° C was added methanesuifonyi chlonde (5.6 ul, 0.073 mmol). The reaction mixture was
removed from the ice bath and allowed to warm to room temperature. After 20 minuies the

reaction mixture was concentrated in vacuo and used without further punification.

General Procedure N

LiOH " HN
Ho e o

9]
T 0 N
|N\ N THF/MeOH/H0 HO™ 0 - |N\ NT
7 " 7

[3296] N-{4-cyano-26-dimethylbenzovl}-O-(cis-3-(2-{3,6,7 8-tetrahydro-1,8-

naplithyridin-2-yHethycyclobutylhomaserine. To a solution of methyl N-{4d-cyano-2,6-
dimethvibenzovl)-O-{cis-3-(2-(5,6,7.8-tetrabydro-1,8-naphthyndin-2-
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yvhethylicyclobutvithomoserinate {427 mg, 0.846 mmol) in THF/MeOH/H20 3:1:1 was
added LiOH (81.0 mg, 3.38 numol). The reaction was allowed to stir at 1t for 4 h. LCMS
showed conversion to product, and the reaction mixture was diluted with water and purified
by reverse phase preparative HPLC to afford N-(4-cyano-2,6-dimethylbenzoyl}-0O-{cis-3-(2-
(5,6,7 &-tetrahvdro-1,8-naphthyridin-2-vhethyDeyclobuty Dhomoserine as a TFA salt.

General Procedure O

Synthesis of tert-butyl 7-(4-oxobuty)-3 4-dihydro-1,8-naphthynidine- 1(2H)-carboxylate

4 )
EtOW Ng N LIHMDS EtO
O | L Boc,C
THF

{8297} teri-butyl 7-{4-ethoxy-d-oxobutyl}-3,4-diltydro-1,8-naphthyridine-1{2H)-
carboxylate. To a solution of ethyl 4-(5,6,7 8-tetrahvdro-1,8-naphthynidin-2-yvi)butanoate
(5.252, 21.1 mmol} and di-tert-butyl dicarbonate (5.89 mL, 25 4 mmol in THF (70 mL} was
added hithium bis{taimethyisilyljamide (25 4 mL, 25 4 munol) was added at 0 °C. After 2 hr,
the reaction was diluted with EtOAc (530 mL) and was quenched with sat NH4Cl (50 mL).
Afier 30 min of stirring, the lavers were separated and the organic layer was washed with
brine (20 mL)}, dried over NanSQhs, and concentrated in vacuo. The resulting crude residue
was purified by normal phase silica gel chromatography to give tert-butyl 7-(4-cthoxy-4-

oxobutyl}-3 4-dihvdro-1.8-naphthyridine-1(ZH)-carboxvlate.

Boc i Boc
EtO Ny N LBH, — ho Ny N
By — AR
o P THF \/\/\w

63298} tert-butyl 7-(d-hydroxybutyl)-3,4-dihydro- 1, 8-naphthyridine-1{2H}-carboxyplate.
To a solation of tert-butyl 7-{4d-ethoxy-4-oxobutyh-3 4-dihydro-1, 8-naphthyridine-1{2H)-
carboxvlate (6.81 g, 19.5 mmol} in THF (50 mL) was added LiBHs (1.0M i THF, 19.5 mL,
19.3 mmol} at rt. The mixture was stirred overnight and then quenched with sat. NHaCl and
diluted with EtOAc. The layers were separated and the agueous layer was extracted with
EtOAc. The combined organic extracts were washed with H2O, dried over Nax S04, filtored,
and concentrated i vacuo. The resulting crude residue was punified by normal phase silica
gel chromatography to give tert-buty! 7-(4-hvdroxybutyl)-3 4-dihvdro-1,8-naphthynidine-

1{ZH}-carboxylate.
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{OTCHy
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NEE; o
CHLCHy

10299} tert-butyl 7-(4-oxobutyi}-3,4-difiydro-1,8-naphthyridine- 1 2Hj-carboxylate. A
solution of oxaly! chloride (2.57 mL, 293 mmol} i CHzCh (69 ml) was cooled to -78 °C for
5 minutes, af which time, dimethy] suifoxide (4.2 mL, 58.6 mmol) was added and the mixture
was stirred for 30 min. A solution of tert-butyl 7-(4-hydroxybutyl}-3.4-dihvdro-2H-1,8-
naphthyridine-I-carboxylate (6.9 g, 22.6 mmol} in CH2Ch (10.5 mL) was added and stirred
at ~78 °C tor I hr. Triethylamme (10.5 mL., 75.1 mmol} was then added to the reaction
mixture and stirred for 30 mins. The reaction was quenched with water and extracted with
CHaClo. The organic laver was coliected and dried over sodium sulfate. The organic laver
was concentrate to give tert-butyl 7-(4-oxobutyl)-3 4-dihydro- 1, 8-naphthyridine~-1(2H)-

carboxylate that was used without further purification.

General Procedure P

Svnthesis of 3-(thiazol-5-yhbenzoic acid

=
B(QOH), N &
i _\‘ Pd{PPh;)
7 . %,s (PP,
| 7 CC}zME} Br 2M KQCQ3
Dioxane COMe

{0306] methyl 3-(thiazol-3-vlibenzoate. A microwave vial was charged with (3~
{methoxyvcarbonyUphenyhboronic acid (513 mg, 2.85 mmol}, S-bromothiazole (513 mg, 3.13
mmol), and PA{PPhs}s (132 mg, 0.11 mmol} and then diluted with dioxane (5 mL} and ZM ag.
KoCOs (4.25 mL). The muxture was degassed by bubbling No through the sclution while
vigorousty stirring at 1t and then scaled and heated to 100 °C for 30 min. The reaction mixture
was cooled to 1t and ditated with EtOAc and HzO. The layers were separated and the organic
laver was dried over NaaSOq, filtered and concentrated 17 vacuo. The crude residue was

puriticd by normal phase sitica gel chromatography to give methvl 3-(thiazol-5-yiYbenzoate.
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LiOH

Ne=y
a3
O THFMeOH/HLO
CQQF‘AE

{6361} 3-{thiazol-5-pi}benzoic acid. To a mixture of methyl 3-(thiazol-5-v}benzoate (600
mg, 2.74 mmol) in 4:1:1 THF/McOH/H20 (6 mL) was added LiOH (98 mg, 4.10 mmol) and

the resulting mixture was stirred at vt for 3 hr. The mixture was partiallv concentrated in
vaeuo to remove the volatile organics and then acidified with IM HClHto pH = 1 causing a
precipitate to form. The suspension was filtered and the solid that was collected was washed

with H20 and dried under high vacuum to give 3-(thiazol-5-vi}benzoic acid.

General Procedure ()

Svathesis of racemic trans-2-(3,5-dimethyl-1H-pyrazoi-1-yljcyclopentan-1-o!

/ CSQCOg
O -

N

H

MeCN

[0302] trans-2-{3, 5~-dimethyi-1 H-pyragol-1-vljcyclopentan-i-of {racemic). To a solution
of cyclopentene oxide (2.03 g, 24.1 mmol) in MeCN (10 mL} was added 3,5-dimmethyl-1H-
pvrazole (2.78 g, 28 .96 mmol) then CsoC03 (9.43 g, 28.96 mmol) and the resulting mixture
was heated to reflux for 16 hours. The mixture was allowed to cool to room temperature and
then filtered and concentrated in vacuo. The crude residue was purified by normal phase
silica gel chromatography to give rans-2-(3,5-dimethvl-1H-pyrazol-1-vljeyclopentan-1-ol

{racemic).

General Procedure B

Preparation of tert-butyl 3-hvdroxy-3-(4-isopropviphenyiiazetidine-1-carboxylate
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{6303] teri-butyl 3-hydroxy-3-(4-isopropylphenyllazetidine-I-carboxylate. A solution of
tert-butyl 3-oxoazetidine- [ ~carboxylate (793 mag, 4.63 vunol) 1n THF (4 mL) at -78 °C was
added (4-isopropyiphenyymagnesium bromide (0.5 M m THE, 5 mL, 3.0 mmol) dropwise
and the resulting mixture was stirred for 30 mimstes at -78 °C. The mixture was diluted with
sat. aq. NHa{l and extracted with EtGAc. The combined organic extracts were dried over
MNaxSOq, filtered, and concentrated in vacuo. The crude residues was purified by normal phase
sifica gel chromatography o give tert-butyi 3-hydroxy-3-{(4-1sopropyiphenviazetidine- 1~

carboxylate.

SYNTHETIC EXAMPLES

{0304} The chemical reactions in the Synthetic Examples descnbed can be readily
adapted to prepare a number of other compounds of the invention, and altemative methods
for preparing the compounds of this invention are deemed to be within the scope of this
mvention. For example, the synthesis of non-exemplified compounds according to the
mvention can be successfully performed by modifications apparent to those skilled in the art,
e.g.. by appropriately protecting interfering groups, by utilizing other suitable reagents known
i the art other than those described, or by making routine modifications of reaction
conditions. Alternatively, other reactions disclosed herein or known in the art will be
recognized as having applicability for preparing other compounds of the invention. In the
following Examples, certain compounds are noted as racemic, as separated isomers, or with
unassigned absolute stercochemistry at some stergocenters, and the like. For some
compounds, further separation of isomers and/or assignment of absoluie stereochemistry was
performed. The assigned stercochemistry of such compounds is shown in the structures as
depicted in FIG. 1, Table 2.
Example 1, Compound 1
Two Syntheses of N-{2-chlore-3-flucrobenzoyl}-0-(4-(5,6,7 8-tetrahydro-1,5-
naphthyridin-2-yibutyllhomoserine
Example 1a
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Example 12

13365] Compound la-a: To a solution of tert-butyl 7-(4-hydroxybutyly-3 4-dihydro-2H-
1,8-naphthyridine-1-carboxyvlate {11 g, 35 90 mmol) in DMF (150 mL) was added NaH (2.15
2, 53.85 mmol, 60% suspension in mineral oil) at 0 °C under Na. The mixture was stirred for
30 nun at 0 °C, then 3-bromoprop-l-ene (5.21 g, 43.08 mumol, 1.2 eg) was added nto the
maxture at O °C. The mixture was stirred for 10 hrs at 20 °C. TLC (Petroleum ether/Ethyl
acetate=3/1, R=0.1) indicated tert-butyl 7-{4-hvdroxybutyl}-3,4-dihvdro-2H-1,8-
naphthyridine-1-carboxylate (11 g, 35.90 mmol} was consumed completely. LCMS mdicated
desired M+H" was detected. The muxture was guenched by NHa{'l solution and extracted by
EtOAc (3 x 50ml). The organic laver was dried by brine and Na:SO;, filiered and
concentrated under reduced pressure to give a residue. The crude product was purified by
column chromatography (S10), Petroleum cther/Ethyl acetate=50/1 to 3:1) to give compound
la-a (6 g, 16.64 mmol, 46.36% vicld) as a colourless oil. LCMS (ESE+): ny/z = 347 3(M+H)",
RT = 0943 min.

[0306]  TH NMR (400 MHz. CDCI3) 8 ppm 7.29 (s. 1 H) 6.82 (d, /=7.30 Hz, 1 H) 5.92
(td. J=11.19, 5.18 Hz, 1 ) 5.11 - 5.32 (m, 2 H) 3.96 (brd, J=5.51 Hz, 2 H) 3.75 (t. /=5.95
Hz, 2 H) 347 (4, J=6.50 Hz, 2 ) 2.70 - 2.77 (m, 4 H) 1.89 - 1.95 (m, 2 F) 1.81 (brt, /=7.83
Hz, 2 H) 1.64 - 1.72 (m, 2 H) 1.52 (s, 9 F).

[0387] Compound la-b: To a solution of compound la~-a (3 g, 8.66 mmaol) in MeOH (25
mb) and HzO (25 mL) at 20 °C was added NaiQOs (4.63 g, 21.65 mumol, 1.2 mL} and OsQ4

(44.03 mg, 173.18 umol, 8.99 uL}. The resulting suspension was stirred at 20 °C for 10 hrs.
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TLL (Petroleum ether/Ethyl acetate=1/1, Br =0.6) indicated compound la-a was consumed
corapletely and a new spot was detected. The mixture was quenched by Na:SOs solution (150
ml} and extracted by EtOAc (3 x 60 mL}. The organic layer was dried by brine and Naz285Q0q,
filtered and concentrated under reduced pressure to give compound 1a-b (2.7 g, 7.75 mmol,
89.5% vield) as a yellow o1, The crude product was used for next step without further

puritication.

[0308]  HNMR (400 MHz, CDCI3) 6 ppm 9.73 (s, 1 H) 7.29 (brd, J=7.72 Hz, 1 H) 6.80
~6.83 (m, 1 H) 3.74 (br d, J=5.95 Hz, 2 H) 3.57 (brt, J=6.39 Hz, 2 H) 3.44 - 3.49 (m, 2 )
272 (brt, =628 Hz. 4 F1) 1.90 - 1.94 (m. 2 H) 1.70 - 1.84 (m, 4 F) 1.52 (5, 9 H)

13309] Compound la-¢: To a solution of compound 1a-b (2.7 g, 7.75 mmol} in BCM (30
ml.} was added methyl 2-(benzyvloxycarbonylamino)-2-dimethoxyphosphoryvi-acetate (2.82 g,
8.52 mmol} followed by DBU (130 g, 8.52 mmol, 1.28 mL). The resulting suspension was
stirred at 20 °C for 1 hr. TLC (Petroloum ether/Ethy] acetate=1/1, Ry =0.26) indicated
compound 1a-b was consumed completely and one major new spot was detected. The
mixture was quenched by NHaCl solution and extracted with EtOAc (3 x 40 mL). The
organic laver was dried by brine and NaxSQu, filtered and concentrated under reduced
pressure to give a residue. The crude product was purified by columan chromatography (8102,
Petroleum ether/Ethy! acctate=10/1 to 1:1). The product compound la-c {3 g, 542 mmol,

94 .40% vield) was obtained as a brown oil.

[0310]  HNMR (400 MHz, CDCI3) & ppm 7.32 - 7.39 (m, 5 H) 6.80 (d, J=7.50 Hz. 1 H)
6.68 (brs, | H) 6.57 (1, J=5.62 Hz, 1 H) 5.14 (s, 2 H) 4.15 (d. J=5.51 Hz, 2 H) 3.79 (s. 3 H)
3.74 (d, J=5.95 Hz, 2 H) 3.47 (1, J=6.50 Hz, 2 F) 2.70 - 2.75 (m, 4 H) 1.92 (quin, J=6.34 Hz,
2H) 176 - 1.84 (m, 2 H) 1.63 - 1.68 (m, 2 H) 1.52 (s, 10 H).

{8311} Compound la~d: The solvent MeOH (30 mL) was added P&(OH)/C (507.31 mg,
722 48 umol, 20% purity)} and degassed under vacuum and purged with Hp several imes. The
mixture was stirced under Ha (50 psi) at 536 °C for 4 hrs. Then compound la-c (2 g, 3.61
mmol) was added mto the mixture. The suspension was degassed under vacuum and purged
with Ha for 3 times. The mixture was stivred under Hz (50ps1) at 30 °C for 4 hrs. LCMS
mdicated desired MS was detected. The mixture was filtered and concentrated under reduce

pressure. The product compound la-d (1.4 g, crude) was obtained as a vellow o1l, which was

0.752 min.
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{6312} Compound la-¢: To a mixture of 2-chloro-3-flucro-benzoic acid (807 50 mg, 4 63
mmol) in DMF (15 mL) was added HOBt (721 .25 mg, 534 mumol), EDCI(1.02 g, 534
mmol} and DIEA (1.38 g, 10.68 mumol, 1.86 mL}. Then compound ia-d (1.5 g, 3.56 mmol}
was added mto the mixture. The mixture was stirred at 20 °C for 5 hrs. TLC (Petroleum
cther/Ethvl acetate=0/1, R¢=0.2) indicated compound la-d was consumed completely. The
mixture was extracted by H2O (40mL) and EtOAc¢ (3 x 20ml.). The organic laver was dried
by brine and Naz504, filtered and concentrated under reduced pressure. The crude product
was purified by prep-HPLC {(neutral conditions) to give compound la-e (1.3 g, 2.2 mmol,
61.69% yield, 97.61% purity) as a brown oil. HPLC purification conditions: column:
Phenomenex Gennni C18 250 x 50mm x 10 um; mobile phase: [water (10 mM NH4HCO3)-

ACNY: BY%: 40%-70%, 20min. LCMS (ESIH+): nv/z = 578 4 (M+H)™ RT= 1.038 min.

{0313} Example 1a: To a mixture of compound la-¢ (500 mg, 864.94 umol) was added
HCEL (4 M, 3.24 mL, 13 eg}. The mixture was stirred at 70 °C for 10 hrs. LCMS indicated
desired MAH™ was detecied. The mixtare was freeze-dried directly to give Example 1a
{30447 mg, 587.12 umol, 67.88% vield, 96.492% purity, HC1} which was delivered without
any further purification. LCMS (ESIT+): nvz=464 1(M+H)", RT= 2 450 min; HPLC purity:
56.492 %, RT=6.566 min; Chiral SFC purity: 52.72%, ec valae: 0 %, RT=3.447 min.

[0314]  'H NMR (400 MHz, MeOH-~ds) & ppm 7.57 (d, J=7.28 Hz, L H) 7.32 - 747 (m, 3
H) 6.65 (d, J=7.28 Hz. 1 ) 3.54 - 3.64 (m, 3 F) 3.43 - 3.50 (m, 3 H) 2.50 (t, J=6.28 Hz, 2 )
2.70-2.77 (m, 2 H) 2.29 (ddt, /=14.08. 9.40. 4.80, 4.80 Hz, 1 H) 1.62 - 2.00 {m, & H).

Example 1b

HC!
B 1 N N
HO N M. LiAlH, N N Nah a8
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o / THE  HO P B © #
th-
1b-a THF b
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T COMe = (20 wt% on Carbon)
CO,Me e MeOH
DBU, CHLCly
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Exampie 1b

{8315} Compound 1b-a: To a suspension of 4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-
vibutanoic acid hydrochlonde (1.23 g, 4.79 mamol, 1.0 cquiv) in THF was added LiATH4
{(1.0M n THF, 10.6 mL, 10.6 mumol) dropwise and the resulting mixture was refluxed
overnmight. The mixture was then cooled in an ice bath and to this was slowly added H2(0 (400
ub), then aqueouns 1.0 M NaQGH (400 L), then H2O (400 pyl} again and stirred for 15
minutes and then a large excess of MgS04 was added and stirred for an additional 30
minutes. The resulting organic mixture was filtered and then concentrated in vacuo to provide

compound 1b-a.

[0316] Compound 1b-b: To a stirring suspension of NaH (60 wt% dispersion in mineral
oil, 238 mg, 5.96 mmol) in THF (8.2 mL) at 0 °C was added a solution of Ib-a (820 mg, 3.98
mmol} in THF (4.1 mL) dropwise. Upon completion of the addition, the ice bath was
removed and the resulting mixture was stirred at room teraperature for 30 minutes, at which
tme, allyt bromude (400 ul., 4.62 mmol) was added dropwise. The suspension was stirred for
an additional 6 hrs at room temperature and then carefolly diluted with H20 and EtQAc. The
lavers were separated and the aqueous layer was extracted with EtOAc. The combined
organic extracts were dried over MgS04, filtered, and concentrated in vacuo. The crude
residue was purtfied by silica gel chromatography to provide compound 1b-b.

[6317] Compound 1b-¢: To a solution of 1b-b (582 mg, 2.36 mmol) 1n 3:1 THF/HZ0 (6
mi} at room temperature was added NalG4 (2.02 g, 9 44 mmol) followed by Gs04 (2.5 wtb
i t+-BuGH, 480 ub., 0.05 mmol). The resulting suspension was stirred at room temperature

for 5 hrs and then diluted with 1:1 sat. ag. NaHCO3/sat. ag. Na2S203 and EtOAc and then
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stirred for 1 hr at room temperature. The biphasic mixture was filtered through a small pad of
Celite and then the lavers were separated. The agueous layer was extracted with EtOAc and
the combmed organic extracts were dried over MgS04, filiered, and concentrated n vacuo to

provide a erude residue that was used without further purification.

{6318} To the crude residuc obtained from the previous reaction (586 mg, 2.36 nunol) in
CH2CI12 (6 mL) at room temperature was added methyl 2-({({benzyloxyicarbonylyamino}-2-
{dimethoxyphosphoryhacetate (860 mg, 2.60 mmol) followed by DBU (391 ul., 2.60 munch)
and stirred for 30 minutes at room temperature. The mixture was diluted with sat. ag. NH4CH
and stirred for 5 minutes at room temperature. The layers were separated and the agueous
layer was extracted with EtQAc. The combined organic extracts were dried over Mgh04,
filtered, and concentrated in vacuo. The crude residue was purified by silica gel

chromatogaphy to provide compound Ib-c.

{6319} Compound 1b-d: A flask contaming Tb-c (497 mg, 1.10 mmol) and 20 wt%
PA{OH)2 on carbon (100 mg} was diluted with MeOH (5 mi} and then evacuated and
backfilled with H2 for 3 cycles and then stirred under an H2 atmosphere for 3 hrs. The
resulting mixture was filtered through a pad of Celite and then concentrated in vacuo to give

compound 1b-d (352 mg) that was used without further purification.

{6324} Compound 1b-¢: A flask containing ib-d (30.0 mg, 0.15 nunol) was charged with
2-chlorg-3-fluorobenzoic acid (40.7 mg, 0.23 mmol) and then diluted with 10:1 THE/DMF
{2.0 mL). To this was then added DIPEA (81 uL, 0.47 mmol) followed by HATU (89 mg,
0.23 mmol) and stirred for 30 minutes at room temperature and then concentrated n vacuo.

The crude residoe was purified by silica gel chromatography to provide compound 1b-¢.

{06321} Example 1b: To a solution of 1b-¢ (61 mg, 0.13 mumol) in 4:1:1 THF/McOH/HZ0
{2.0 mL) was added LiOH (9 mg, 0.39 mmol} and the resulting mixture was stirred at room
temperatare for 30 minutes. The mixture was then neutralized with AcOH and then and
purificd by preparative reverse phase HPLC to give Example 1b as the trifluoroacctate salt.

LCMS theoretical m/z = 464 .9 [M+H|+, found: 464 .9,

Fxample 2, Compound 8
2-(2-ethylbutanamido}-3-(3-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

vipropoxypentanoic acid
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{6322} Compound 2a: two batches n parallel: To a nuxture of ethyl 4-oxopentanoate (50
g, 346 .82 mmol, 48.50 mL,} and 2-ammopynidine-3-carbaldehyde (42.35 g, 346.82 mmol} in
EtOH (800 mL) was added L-proline (19.96 g, 173 41 mmol}. The mixture was refluxed at
85°C for 12 hus. LCMS indicated the reaction was completed. TLC (Petroleum cther/Eihvl
acetate = 2.1, Re = 0.31) was the spot of product. The mixture was combined and
concentrated under reduced pressure. The mixture was extracted by H: (O (1000 mL} and
EtOACc (3 x 800 mL), washed with brine and dried with Na:S0:, filtered and concentrated
under reduced pressure. The crude product was purified by column chromatography (8102,
Petroleum ether/Ethy] acetate=10/1 to 1:1) to give compound Za (60 g, 240.85 mumol, 34.72%
vighd, 92.4 % purity) as a vellow solid. LCMS (ESI+): mv/z = 231 1{M-+H)", RT = 0.68 min,
TH NMR (400 MHz, CDCI3) S ppm 9.08 (dd, /=4.19, 1 98 Hz, 1 H} 8.07 - 8.19 (m, 2 H) 7.42
“TAR(m, 2H} 4. 12(q. =706 Hz, 2HY 332330 (m, 2H) 3.06¢t, =728 Hxz, 2 H) 123 (¢,
J=T 17 Hz, 3 H).
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16323} Compound 2b: two batches were processed mn parallel: To a solution of compound
2a(26 g, 112.91 numol) m EtOH (300 mL) was added Pd/C (3 g, 10%) under N2, The
suspension was degassed under vacuum and purged with Hz several times. The mixture was
stirred under Ho (50psi) at 20°C forl0 hrs. TLC (Petroleum ether/Ethyl acetate = 01 1, Re =
0.3} mdicated the compound 5a was consumed completely and a new spot was detected.
LCMS indicated desired MS was detected. The mixture was filtered and concentrated under
reduced pressure to give compound 2b (46 g, 196.33 mmol, 86.94% vield} as a white solid.
The crude product was used for next step with further purification. LOCMS (ESHY m/fz =

235 1(M+H)Y", RT = 0.772 vun.

3324} Compound 2¢: A mixture of compound 2b (46 g, 196.33 mmol} and Boc:O (100
mL} was stirred at 40°C for 15 hrs. TLL (Petroleum cther/Ethyl acetate=2: 1, Re=0.11)
mdicated compound Z¢ was formed. The mixture was not worked up but evaporated and
applied o a column of silica gel. The crude product was punified by column chromatography
{810z, Petroleum ether/Ethvl acetate=100/1 to 5:1) to give compound 2¢ (32 g, 95.69 mmol,
48.74% vield) as a white solid. 'H NMR (400 MHz, CDCI3) 8 ppm 7.33 (d, J=7.72 Hz. 1 H)
688 {(d, =772 Hz, L ) 4.17(q, =706 Hz, 2H)3.76-381 (m, 2H)3.04 -3.10(m, 2 H)
281-286(m, 2H) 276t /=662 He, 2 H) 195 (quin, /=634 Hz, 2H) 151 (s, 9 H) 128 (¢,
J=7.06 Hz, 3 H).

[8325] Compound 2d: To a solution of compound 2¢ (14 g, 41.86 mmol} in THF (140
mb} was added LiBH: (1.82 g, 83.73 mmol) in several portions at 0°C under Na. The reaction
maxture was warmed to 13°C for 1 hr. The reaction mixture was stirred at 40°C for 12 his.
TLC (Petroleum cther/Ethyl acetate = 1: 1, Re = 0.61) indicated compound 2¢ was consumed
completely. The mixture was poured into the saturated NH4Cl solution (500 mL) and was
extracted by EtOA¢ (3 x 300 mL). The organic fayer was dried by brine and NaxSQs, filtered
and concentrated under reduced pressure. The crude product was purified by column
chromatography (5102, Petroleum ether/Ethyl acetate=0:1) to give compound 2d (18 g, 61.57
mmol, 73.33% vield) as a white solid. 'H NMR (400 MHz, CDCI3) S ppm 7.31 (d, /=7.72
Hz, 1HY683(d, /=772 Hz, 1H)3.74-378{m, 2 H)3.69 (brt, /=562Hz 2H)2388-293
(o, 2HY 2.73 (1, J=6.50Hz, ZH) 1.89 - 196 (m, 4 H) 1.54 (s, 9 H).

3326} Compound 2¢: To a mixture of compound 2d (3 g, 10.26 mmol} in DMF (30 mL)
was added NaH (2.46 g, 61.57 mmol, 60% purity) at 0°C. Then the mixture was stured at
0°C for 0.5hr. Then 3-bromopent-1-enc (6.12 g, 41.04 mmol) was added into the muxture at

0°C. The muxture was warmed to 15°C for 12 hrs. LOCMS indicated desired MS was detected.
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TLL (Petroleum ether/Ethyl acetate=3/1, Re=0.18} indicated compound 2d was consumed.
The mixture was poured into NHsCl solution (50 ml.) and extracted by EtOAc (3 x 30 mbL).
The organic layer was dried by brine and NaxS(4, filtered and concentrated under reduced
pressure. The crude product was purified by columa chromatography (Si0s, Petroleum
cther/Ethyl acetate=100/1 to 10:1} to give compound 2¢ {2.8 g, 7.77 mmol, 75.70% vicld) as
avellow oil. LCMS {(EST+): mv/z = 361 3 (M+H)"; RT: [ 016 min. '"H NMR (400 MHz,
CDCI3) Sppm 7.25(d, J=3.09 Hz, 1 H} 6.80 (d, /=7.72 Hz, 1 H} 5.80 (ddt, J=17.03, 1031,
661,661 Hz 1 H)492-502(m, 2H)372(d, /=595Hz 2H)340-344(m. 4H)2.69-
277 (0, dH) 208 -2 13 (m, 2H) 197 -202 (m, 2 H) 1 88-192 (0, 2H) 162-167{(m, 2
Hy 1.49 (s, 9 H).

13327} Compound 2f Ozone was bubbled into a solution of Compound 20 (2.8 g, 7.77
mmol} in DCM (20 mL) and MeOH (10 mL) at ~78°C for 30 munutes. After excess Oz was
purged by G2, Me2S (4.83 g, 77.67 mmol, 5.70 mL) was added at -78°C. The mixture was
stirred for 12 hrs at 20°C. LCMS mdicated desired MS was detected. TLC (Petroleum
cther/Ethyl acetate=1:1, Re=0.6) indicated compound 2e was consumed completely. The
mixture was concentrated under reduced pressure. The crude product was purified by column
chromatography ($10», Petroleum ether/Ethyl acetate=30:1 to 81} to give compound 2f {1 .4
g, 3.86 mmaol, 49 73% vield) as a brown otf. LCMS (ESH+): m/z = 363 3 (M+H)™, RT = 0.853

min.

{8328} Compound 2g: To a solution of compound 2 {1 .4 g, 3.86 mmol, 1 eg) in THF (10
mb} was added Z-methylpropane-Z-sulfinamide (514.95 mg, 4.25 mmol} and
tetracthoxytitanium (2.64 g, 11.59 mmol, 2 40 mb). The mixture was stirred at 50°C for 12
hrs. LCMS indicated the desired MS. The mixture was concentrated under reduced pressure
to give compound 2g (1.7 g, crude) as brown oil. The crude product was used directly for

next step without purification. LOMS (ESI+): m/z= 466 3 (M+H)+, RT: 0.991 min.

{6329} Compound 2h: To a mixture of compound 2g (1.7 g, 3.65 mmol) in dried THF (20
mb} was added NaN (536.75 mg, 10.95 mmol). The mixture was stirred at 40 °C for 12 hrs.
NaCN (536.75 mg, 16.95 mmol) and i~PrOH (638 .19 mg, 10.95 numol, 838.46 ul.) was added
mto the mixture with stirring for 16 hrs at 35°C. LCMS indicated desired M+H was detected.
TLC (Petroleum ether/Ethyl acetate = 1.1, Rr= 0.72) mndicated compound 2g was consumed.
The mixture was extracted by HzO (50 miL) and EtQAc (3 x 30 mL). The organic layer was
dried by brine and Naz504, filtered and concentrated under reduced pressure. The HoO laver

was quenched by NaClO solation. The crude product was purified by column
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chromatography {(510:, Petroleum ether/Ethyl acetate=10:1 to 1:1) to give compound 2h (450
mg, 850.45 umol, 23.29% vield) as vellow oil. LUMS (ESI+): m/z= 493 4 (M+H)Y, RT=

(.958 min.

{3336} Compound 2it: To a mixture of compound Zh (430 mg, 913 38 umol} in
HCUMeGH (5 mL) was stirred at 50 °C for 16 hrs. LCMS indicated desired MS was
detected. The mixture was concentrated under reduced pressare to give the crude compound
21 {360 mg, crude) as a brown oil, which was used directly for next step without further

purification. LCMS (ESI+): m/z= 3223 (M+H)", RT= 0.628 min.

{8331} Compound 25 To a mixture of 2-ethylbutancic acid (79.53 mg, 684.7 umol, §6.26
ul} in DMF (3 mL) was added HOBt (92.52 mg, 684.70 umol}, EDCE (131 .26 mg, 6847
umol) and DIEA (176.98 mag, 1.37 munol, 238 .52 ul). Then compound 21 {180 mg, 456.46
umol} was added mito the nuxture. The muxture was stirred at 15°C for 10 hrs, LCMS
mdicated desired MS was detected. The mixture was extracted by H20O (20 mL) and EtQOAc
{3 x 10 mL). The organic layer was dried by brine and NaxSO4, filtered and concentrated
under reduced pressure. The crude product was purified by prep-TLC (5102, Ethvl
acetate/MeOH=10:1) to give compound 23 (65 mg, 154.93 umol, 33.94% vield) as a yelow
oil, LOMS (EST+H) m/z= 419 56 (M+H)Y", RT= 0855 qun.

10332] Example 2: To a mixture of compound 2j {65 mg, 154.92 umol) was added HC1 (4
M, 193.66 ul}. The mixture was stirred at 70 °C for 12 hrs. LCMS indicated desired MS was
detected. The mixture was concentrated under reduced pressure. The crude product was
purified by prep-HPLC (TFA condition) to give Example 2 (40 mg, 76.13 umol, 49.14%
vield, 98.887% purity, TFA) as a colourless oil.
{6333} HPLC purnification conditions: column: Luna C18 100 x 30 5u; mobile phase:
fwater (0. 1% TFA)-ACN]; B%: 19-40%, Smin.
[0334] 'H NMR (400 MHz, MeOH-ds) 8 ppm 7,59 {d, /=7 50 Hz. 1 H) 6.64 (d, J=7 22
Hz, 1H)446(dd, /=926, 485 Hz, I H)344-353(m, 6 H} 278 -285(m, 4 H) 2. 14 (11,
J=G59 496 H2, THY191-198(m, SHY 144-1.750m, 7H)0.87-095 (m, 6 H); LCMS
(EST+): m/z=406 2(M+H)", RT= 2.336 nun; HPLC purity: 98 887 %, RT=6.242 min; Chiral
SFC purity: 32.72%, ec valug: 5.44 %, RT=2 013 nun,
Example 3, Compound 9
2-{2-chloro-3-fluorobenzamido)}-3-(3-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-

yhpropoxyjpentanscic acid
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H H
0% OH =

3335} Example 3 was prepared by the same procedure used to prepare Example 2 with
the exception that the acid was replaced by 2-chioro-3-flucrobenzoic acid in the reaction with

termediate 2i.

8336} HPLC purification conditions: column: Phenomenex Svoergi C18

100%21 2mm*4unm; mobile phase: [water (0. 19%TFA-ACNLB%: 15%-45%, 10min

{0337} HNMR (400 MHz, MeOH-da) S ppm 7.57 (d, 5730 Hz, 1 H) 7.30- 743 {(m, 3
Hy6.63(d, /=728Hz 1 H)463{(dd, J=926,485Hz, 1 H)347-352{m, 6 H)2.78-283
o, 4H)2.01 -2.09(m, F HY 192-1.97 (o, 4 H) 171 - 1.87 {m, 3 H); HPLC punity:

90 041%, RT: 6,480 mun; LCMS (EST+): wv/z = 4641 (M+H)Y, RT=2.399 min; Chiral SFC
purity: 52.42%, ee value: 4.84%, RT =3 870 mm.

Fxample 4, Compound 2

3338} N-{I-methyi-1H-indazole-4-carbonyl}-O-(4-(5,6,7 8~tetrahydro-1,8-
naphthyridin-2-ybutvlhomoserine. Prepared according to General Scheme C using
General Procedure 1 with 1-methyi-1H-indazole-4-carboxylic acid. LLMS theoretical m/z =

466.2. iM+H |+, found 466.2.

Example 5, Compound 3

o

H

HN o~ O i NN
0% 0H =
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{6339} N-{2-ethylbutanoyl}-0-4-(5,6,7 8-tetrakydro-1,8-naphthyridin-2-
vhbutylihomoserine. Propared according to General Scheme C using General Procedure |

with 2-¢thylbutancic acid. LCMS theoretical m/z = 406.3 [M+H]+, found: 4063,

xample 6, Compound 4
Example 6, Comy

S O
H

HN I\/OM Ng N

% oH o
16340} N-benzoyl-0-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl butyllhomoserine.
Prepared according to General Scheme C using General Procedure | with benzoic acid.

LCMS theoretical m/z =412 2 [M+H]+, found: 4122

Fxample 7, Compound 5

(3341} N-{4,4-difiuorocyclohiexane- I~carbonyl)-03-{4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-ybutvlhomoserine. Prepared according to General Scheme C using
General Procedure § with 4.4-diftluorocyclohexane-1-carboxvlic acid. LCMS theoretical nvz
=454 3 [M+H}+, found: 454.3.

Example 8 Compound 6

/WO

i H
HN O N N
IV WUJ
o7 “oH &

[3342] N-pentanopl-0-{4-(5,6,7,8-tetraliydro- 1, 8~-naphthyridin-2-vi)butylhomoserine.
Prepared according to General Scheme C using General Procedure T with butanoic acid.

LCMS theoretical m/z = 392 3 [M+H|+, found: 3923,

Example 9, Compound 7
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O
H
HN 0] N N
177700
0% ~on &
16343} N-3-fluoro-5-(trifluoromethylbenzoyl}-O-(4-(5,6, 7, 8~tetrahydro-1,5-
naphthyridin-2-yHbuiyljhomoserine Prepared according to General Scheme C using General
Procedure 1 with 3-fluoro-S-{trifluoromethylibenzoic acid. LCMS theoretical nvz = 4982
[M+H]+, found: 498.2.

Example 10, Compound 15

oFs
HE{L\/‘\/O H
5 N. N
H O’)\\’O | B
o

13344} N-3-fluoro-5-(trifluoromethylibenzovi)-O-(3-(2-(5,6,7, 8-tetrahydro- 1,8~
naphthyridin-2-yhethyfoyclobatybhomoserine. Prepared according to General Scheme H

using General Procedure 1 with 3-fluoro-5-(trifluoromethyhbenzoic acid. LCMS theoretical
m/z = 5242 [M+H]+, found 524 3.
Fxample 11, Compound 18

O

R

[0345] N-pentanopl-O0-{3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Prepared according to General Scheme H using General

Procedure T with pentanoic acid. LCMS theoretical m/z = 4183 [M+H]+, found 4183,

Example {2, Compound 19
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3346} Neftert-butoxycarbony{~O-(3-(2-(5,6,7,8-tetrakydro- 1, 8-naphthyridin-2-
viethyiicyclobutyllhomoserine. Prepared according to General Scheme H through
mtermediate 13H, followed by General Procedure N. LEMS theorctical nm/z = 4343
[MHH+, found 4343

Fxample 124, Compound 19

HNWO . y
Ho o | e

{06347} N-{tert-butoxycarbonyl}-O-~(trans-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethylieyclobutylhomoserine. Prepared according to General Scheme A through
mtermediate 134, followed by General Procedore N. LEMS theoretical m/z = 4343

IMAH]+, found 434 3,

Example 13, Compound 22

OO .
PN~ _O Ny N
l
o®oH &

[8348] N-{tert-butoxycarbonyi}-O-(4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-
yhbutyDhomoserine. Prepared according to General Scheme C through intermediate 7C,

followed by General Procedure N. LCMS theoretical m/z = 408.2 |M+H]|+, found: 408.2.

Example 14, Compound 14

HO™ ~O
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[6349] N-{2-chloro-3-flucrobenzoyl}-O-{cis-3-{2-(3,6,7, 8-tetrakydro- 1, 8-naphthyridin-
2vhethylcyclobutylihomoserine. Propared according to General Scheme B using General
Procedure 1 with 2-chloro-3-fluorobenzoic acid. LOMS theoretical m/z = 490.2 [M+H|+,
found 490.2.

Example 15, Compound 24

18350] N-{4-fluorobenzovli-O-{cis-3-{2-{5,6,7,8-tetrahydro-1, 8-naphthyridin-2-
viethyioyelobutyDhomoserine. Prepared according to General Scheme B using General

Procedure T with 4-fluorobenzoic acid. LCMS theoretical m/z = 456 2 [M+H|+, found 456.2.

Example 16, Compound 24

{6351} N-{4-fluorobenzovl}-O-{trans-3-{2-(5,6,7 8-tetrahydro-1,8-naphithvridin-2-
viethyijcvelobutylfhomoserine. Preparcd according to General Scheme A using General

Procedure 1 with 4-fluorcbenzoic acid. LCMS theoretical m/z = 4562 [M+H, found 456.2.

Example 17, Compound 25

[33573] N-{4-chiorobenzovl}-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyioyclobatyDhomoserine. Preparcd according to General Scheme A using General

Procedure 1 with 4-chlorobenzoic acid. LCMS theorgtical m/z = 472 2 [M+H}+, found 472.2.
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Example 18, Compound 19

Q\fO
T

HO™ O

[8353] N-eert-butoxycarboayl)-O-(cis-3-(2-{5,6,7,8-tetrahiydro- 1, $-naphthyridin-2-
viethyijcvolobutyllhomoserine. 1somer E2 was used in General Procedure N. LCMS

theoretical m/z = 434 3 [M+H]+, found 434 3.

Example 19, Compound 26

18354} N-{3-fluorobenzovl}-O-{trans-3-{2-(5,6,7 8-tetrahydro-1,8-naphihyridin-2-

viethyijcvelobutylfhomoserine. Preparcd according to General Scheme A using General

Procedure T with 3-fluorobenzoic acid. LCMS theoretical m/z = 456 2 [M+H|+, found 456.2.
Example 20, Compound 27

Ci

[3355] N-(3-chlorobenzovl}-O-(trans-3-(2-(3,6, 7, 8-tetrahiydro-1 ,8-naphthyridin-2-
vijethylleyclobutylhomoserine. Prepared according to General Scheme A using General

Procedure 1 with 3-chlorobenzoic acid. LCMS theoretical m/z = 4722 [M+H|+, found 472.2.

Example 21, Compound 28
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3356} N-2-chlorobenzovl}-O-(trans-3-(2-(3,6,7,8-tetrahiydro-1 8-naphthyridin-2-
viethyiicyclobutyllhomoserine. Prepared according to General Scheme A using General

Procedure I with 2-chlorobenzoic acid. LCMS theoretical m/z = 472 .2 [M+H]+, found 472.2.

Fxample 22, Compound 29

F
HN I\/O/,'

HO™ ~0

[3357] N-2-fluorobenzoyli-O-(trans-3-(2-{5,6,7,8-tetrahydro-1,8-naphth yridin-2-
viethyiicyclobutyllhomoserine. Prepared according to General Scheme A using General

Procedure I with 2-fluorobenzoic acid. LCMS theoretical m/z = 456.2 [M+HJ+, found 456.2.

Fxample 23, Compound 30

HO™ "0

3358} N2, 3-difluorobenzopl}-O-{trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vijethylleyclobutylhomoserine. Prepared according to General Scheme A using General
Procedure 1 with 2 3-difluorobenzoic acid. LOMS theoretical m/z = 474 .2 [M+H]+, found

474.2.

Fxample 24, Compound 31
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[3359] N-{2,4-difluorobenzoylil-O-(trans-3-{2-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Prepared according to General Scheme A using General
Procedure T with 2 4-difteorobenzoic acid. LCMS theoretical m/z = 474 2 [M+H]+, found
4742,

Example 25, Compound 32

13360] N-f2-chloro-4-fluorobenzoyl}-O-(trans-3-{2-(5,4,7,8-tetrah pdro-1,8-
naphthyridin-2-yhethyiicyclobutyllhomoserine. Prepared according to General Scheme A
using General Procedure I with 2-chloro-4-difluorobenzoic acid. LCMS theoretical m/z =

490.2 [M+H]+, found 490.2.

Fxample 26, Compound 33

{6361} N-{3-chloro-S-fluorobenzovl}-O-(trans-3-(2-(5,6,7 8-tctrahydro-1 8-
raphthyridin-2-yhethylcyclobutyilhomaoserine. Preparcd according to General Scheme A
using General Procedure T with 3-chloro-5-fluorobenzoic acid. LCMS theoretical m/z = 4902
[M+H]+, found 490.2.

Example 27, Compound 34
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13362] N-{3-chloro-2-fluorobenzoyl}-O-(trans-3-{2-(5,4,7,8-tetrah pdro-1,8-
naphthyridin-2-yhethyiicyclobutyllhomoserine. Prepared according to General Scheme A
using General Procedure [ with 3-chloro-2-fluorobenzoic acid. LCMS theoretical m/z = 4902

IM+H+, foand 490.2.

Example 28, Compound 35

Tt

{6363} N-(3,5-difluorobenzoyl}-O-{irans-3-(2-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-
viethylicyclobutyDhomoserine. Prepared according to General Scheme A using General
Procedure 1 with 3 5-diflucrobenzoic acid. LUCMS theoretical m/z = 474 .2 [M+H+, found

4742

Fxample 29, Compound 36

iyl

o

HNI\/O,,,C\ oy

HO™ 0 T
P

13364} N-(3,4-diflucrobenzovl)-O-{trans-3-(2-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-
yiethylicyclobutyhomoserine. Prepared according to General Scheme A using General
Procedure 1 with 3 4-diflucrobenzoic acid. LUCMS theoretical m/z = 474 2 [M+H ]+, found

4742
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Fxample 30, Compound 37

HNI\/O;’,'
G

HO

{3365} N-(2,3-dichlorobenzoyl}-O-(trans-3-(2-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-
viethylicyclobutyihomoserine. Prepared according to General Scheme A using General
Procedure 1 with 2, 3-dichlorobenzoic acid. LCMS theoretical nv/z = 506.2 [M+H]|+, found
506.2.

Example 31, Compound 38

Cl

G

[3366] N-{2-chloro-6-fluorobenzovl}-O-(trans-3-(2-(5,6,7 8-tetrahydro- 1,8~
naphthyridin-2-yDethylcyclobutyhomoserine. Prepared according to General Scheme A
using General Procedure | with 2-chloro-5-fluorobenzoic acid. LCMS theoretical m/z = 4902
[M-+H]+, found 490.2.

Fxample 32, Compound 39
; :F
o

3367} N-{2,6-difluorobenzoyl}-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyioyclobatyDhomoserine. Preparcd according to General Scheme A using General

Procedure 1 with 2 6-difluorobenzoic acid. LCMS theoretical m/z = 474 2 [M+H+, found

474.2.
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Fxample 33, Compound 46

3368] N2, 5-difluorobenzopl}-O-{trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyiicyclobutyllhomoserine. Prepared according to General Scheme A using General
Procedure 1 with 2,5-difluorobenzoic acid. LCMS theoretical m/z = 474 2 [M+H|+, found
4742,

Fxample 34, Compound 41

Cl

O

HN O, H
I\/ i‘\)\”\»/\\/ N\ N
|

HO™ TO
L

{6369} N-3,4-dichiorobenzoyl}-O-(trans-3-(2-(5,6,7,8~tetraliydro- 1, 8-naphthyridin-2-
viethylicyclobutyihomoserine. Prepared according to General Scheme A using General

Procedure 1 with 3 4-dichlorobenzoic acid. LCMS theoretical nv/z = 506.2 [M+H]|+, found

506.2.

Example 35, Compound 42

{6376] N-picolinoyi-O-{trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yiethylicyclobutyhomoserine. Prepared according to General Scheme A using General

Procedure 1 with picohinic acid. LCMS theoretical m/z = 439 2 [M+H|+, found 4392

Example 36, Compound 43
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{6371} N-nicotinoyl-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Prepared according to General Scheme A using General

Procedure I with nicotinic acid. LCMS theoretical m/z = 439 2 [M+H]}+, found 439.3.

Example 37, Compound 44

N/
<o
HN o,
Y . H
k L
HO o T

16372} N-isonicotinoyl-O-{trans-3-{2-(5,6,7,8-tetrahyvdro-1,8-naphthyridin-2-
yiethylicyclobutyhomoserine. Prepared according to General Scheme A using General

Procedure 1 with isonicotinic acid. LCMS theoretical m/z = 4392 [M+H]+, found 439.3.

Example 38, Compound 45

HO™ "0

{3373} N-{I-methyi-1H-indazole-4-carbonyl}-O-(trans-3-{2-{5,6,7,8-tetrahydro~1,8-
naplithyridin-2-yDethylicyclobutylhomeoserine. Prepared according to General Scheme A
using General Procedure | with 1-methvl-1H-indazole-4-carboxylic acid. LUMS theoretical
m/z = 492 3 [M+H}+, found 4923,

Fxample 39, Compound 46
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{6374} N-{2-methyl-2H-indazole-6-carbonyB-O-{trans-3-(2-(5,6, 7, 8-tetrahydro-1,5-
naphthyridin-2-yhethyl) cyclobutylihomaoserine. Preparcd according to General Scheme A
using General Procedure [ with 2-methyl-ZH-1ndazole-6-carboxylic acid. LCMS theorctical
m/z =492 3 [M+H]}+, found 4923,

Example 40, Compound 47

I

)

N
IN*“'
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O
HN G,
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) QO
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o

{6375} N-{2-methyl-2H-indagole-5-carbonyh-O-{trans-3-(2-(5,6,7,8-tetrahydro-1, 8-
naphthyridin-2-yhethyhcyclobatybhomoserine. Prepared according to General Scheme A
using General Procedure I with 2-methyl-2H-1ndazcle-5-carboxylic acid. LCMS theoretical
m/z = 4923 [M+H]+, found 492 3.

Fxample 41, Compound 48

e H
M. N

-

S

[6376] Nofl-methyl-1 H-pyrrolof 2,3-8 Jpyridine-d-carbony }-O-{trans-3-{2-{5,6,7,8-
tetrahiydro-1,8-naplithyridin-2-ypiethylcyclobutyllhomaoserine. Prepared according to
General Scheme A using General Procedure [ with T-methyl-1H-pyrmolo]2 3-blpvridine-4-

carboxylic acid. LCMS theoretical m/z = 492 3 [M+H]+, found 492 3.

Example 42, Compound 49
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{6377} N-((R}-3-hydroxy-2-phenyipropanoyl}-O-{trans-3-(2-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyl) cyclobutylihomaoserine. Preparcd according to General Scheme A
using General Procedure [ with (R}-3-hvdroxy-2-phenvipropanoic acid and General
Procedure N followed by preparative HPLC 1o afford the first cluting of two diastercomers as
a single stercoisomer. The amino acid stercochemistry was unassigned. LCMS theoretical

m/z = 482 3 [M+H]+, found 482 3.

Example 43, Compound 49

[8378] N{(R}-3-hydroxy-2-phenylpropanoyl)-O-{trans-3-(2-(5,6, 7, 8-tetralydro-1,8-
naphthyridin-2-yhethyl) cyclobutylihomaoserine. Preparcd according to General Scheme A
using General Procedure [ with (R}-3-hvdroxy-2-phenvipropanoic acid and General
Procedure N followed by preparative HPLC to afford the sccond eluting of two diastereomers
as a single stereoisomer. The aming acid stercochemistry was unassigned. LCMS theoretical
m/z = 482.3 [M+H]+, found 482 3.

Fxample 44, Compound 50

™
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{6379} N-{2-ethylbutanoyl}-O-trans-3-(2-{5,6,7,8-tetrah ydro-1 8-naphthyridin-2-
viethyijcvelobutylfhomoserine. Preparcd according to General Scheme A using General

Procedure 1 with 2-ethylbutanocic acid. LCMS theoretical nv/z = 432 .3 [M+H]+, found 432.3.

Example 43, Compound 51
2

O

HN O,
e :
Ny N
HOT O |
L

{8380] N-{3-ethylpentanoy}-O-(trans-3-{2-(5,6, 7, 8~tetraliydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Prepared according to General Scheme A using General

Procedure T with 3-ethylpentanoic acid. LCMS theoretical m/z = 446 3 [M+H|+, found 4463,
Example 46, Compound 49

=

sl/

HO ~ O
\/\-f

{6381} N-((8)-3-hiydroxy-2-phenyipropanoyl)-O-(trans-3-(2-(3,6,7,8-tetrahiydro~1 8-
naphthyridin-2-yhethyhcyclobatybhomoserine. Prepared according to General Scheme A
using General Procedure T with {(8)-3-hydroxy-Z-phenylpropancic acid and General
Procedure N followed by preparative HPLC 1o afford the first chuting of two diastercomers as
a single stereoisomer. The amino acid stercochenustry was unassigned. LCMS theoretical
m/z = 4823 [M+H]+, found 482 .3.

7

Example 47, Compound 49
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16382} N-((8)-3-hiydroxy-2-phenyipropanoyl)-O-(trans-3-(2-(3,6,7,8-tetrahiydro~1 8-
naphthyridin-2-yhethyl) cyclobutylihomaoserine. Preparcd according to General Scheme A
using General Procedure [ with (5)-3-hydroxy-2-phenyipropanocic acid and General
Procedure N followed by preparative HPLC to afford the sccond eluting of two diastereomers
as a single stereoisomer. The aming acid stercochemistry was unassigned. LCMS theoretical

m/z = 482 3 [M+H]+, found 482 3.

Example 48, Compound 52

{6383} N-f{-methyl-1H-pyrrolof2,3-bipyridine-S-carbonyl}-O-(trans-3-{2-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-ylethylcyclobutylihomoserine. Prepared according o
General Scheme A using General Procedure 1 with 1-methyi-1H-pyvoolo]2,3-bipyridine-5-

carboxyvhic acid. LCME theoretical m/z = 492 3 [M+H]+, found 492 3.

Example 49, Compound 53

e
S
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O
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HO™ O |
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{6384} O-{trans-3-{2-(5,6,7 8-tetraliydro-1,8-naphith yridin-2-ylethycyclobutyl}-N-{3-
(thiazol-5-yibenzoylihomoserine. Prepared according to General Scheme A using General
Procedure 1 with 3~{(thiazol-5-yl}benzoic acid. LCMS theoretical m/z = 521.2 [M+H]+, found
521.2.

Example 50, Compound 54

H
Ng N

/I

[3385] Ne(3-thydroxymethybenzoyl-O-{trans-3-(2-{ 5,6, 7, 8-tetrahydro-1, 8-
naphthyridin-2-yhethyficyclobutylhomoserine. Prepared according to General Scheme A
using General Procedure | with 3-(hvdroxymethvitbenzoic acid. LCMS theoretical m/z =
468.2. [M+H+, found 468.3.

Example 51, Compound 55

[8386] N-{guinoline-3-carbonyl-O-(trans-3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
viethylicyclobutyihomoserine. Prepared according to General Scheme A using General
Procedure 1 with quinoline-5-carboxylic acid. LCMS theoretical m/z = 489.2. [M+H |+, found
4593,

Example 52, Compound 56
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{8387} N-{2-cpclopropylbenzopl)-O-(trans-3-{2-(5,6,7,8-tetrahydro- 1 8-naphthyridin-2-
viethyijcvelobutylfhomoserine. Preparcd according to General Scheme A using General

Procedure 1 with 2-cyclopropylbenzoic acid. LCMS theoretical m/z = 4783, [M+H]+, found
4783,

Example 53, Compound 57

O

HN Q...
/\(\/ L H
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13388} N-fguinoline-7-carbonpl}-O-{trans-3-{2-(5,6,7, 8-tetraliydro-1,8-naphthyridin-2-

vijethylicyclobutylhomoserine. Prepared according to General Scheme A using General

Procedure | with quinoline-7-carboxylic acid. LOMS theoretical m/z = 489 .2, [M+H]+, found
489.3.

Fxample 54, Compound 58

{3389} N-{guinoline-6-carbonyf}-O-trans-3-(2-(5,6,7, 8-tetrah ydro-1 8-naphthyridin-2-
viethyijcvelobutylfhomoserine. Preparcd according to General Scheme A using General
Procedure 1 with quinoline-6-carboxylic acid. LCMS theoretical m/z = 489.2, [M+H]+, found
4893,

Example 53, Compound 59
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16394] N-{guinoline-8-carbonyl}-O-trans-3-(2-(5,6,7, 8-tetrah ydro-1, 8-naphthyridin-2-
viethyijcvelobutylfhomoserine. Preparcd according to General Scheme A using General
Procedure 1 with quinoline-3-carboxylic acid. LCMS theoretical m/z = 489.2, [M+H]+, found
4893,

Example 56, Compound 60

HO "0

3391} N-(3-cyclopropyibenzoyi)-O-{trans-3-(2-(5,6,7, 8-tetrabydro-1 8-naphthyridin-2-
viethyiicyclobutyllhomoserine. Prepared according to General Scheme A using General
Procedure I with 3-cyclopropyibenzoie acid. LUMS theorctical m/z = 478.3. [M+H |+, found
4783,

Example 57, Compound 61

z
ZT

N

[6392] N-{4-cyclopropyibenzoyl)-O-(trans-3-(2-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Prepared according to General Scheme A using General
Procedure I with 4-cyclopropylbenzoic acid. LOMS theoretical m/z = 478.3. IM+H]+, found
478.3.

Fxample 58, Compound 44

HO™ "0

184



WO 2020/076862 PCT/US2019/055252

{6393} N-isonicotinoyl-O-{trans-3-{2-(5,6,7,8~tetrahiydro-1,8-naphthyridin-2-
viethyiicvolobutyi)-D-homoserine. 1somer D1 was employed in General Scheme D-2 using
General Procedure { with 1sonicotinic acid. LCMS theoretical m/z = 4392, [M+H]+, found
439.3.

Example 59, Compound 51

0
b HN o,
- © ’
Ny N
HO” O |

{6394} N-3-ethylpentanoy-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethylicyclobutyl)-D-homoserine. Isomer D1 was employed in General Scheme D-2 using
Gengeral Procedure T with 3-cthylpentanoic acid. LCMS theoretical nv/z = 4463 [M+H]+,

found 4463,

Fxample 60, Compound 14

g

[3395] N-{2-chloro-3-fluorobenzovl}-O-(trans-3-(2-(5,6,7 8-tetrahydro- 1,8~
naphthyridin-2-yDethylcyclobutyllhomoserine. lsomer D1 was emploved m General
Scheme -2 using General Procedure | with 2-chloro-3-flucrobenzoic acid. LCMS

theoretical nv/z = 490 2. [M+H]+, found 490.2.

Fxample 61, Compound 33
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{6396} O-{trans-3-{2-(5,6,7 8-tetraliydro-1,8-naphith yridin-2-ylethycyclobutyl}-N-{3-
(thiazol-5-yhibenzoylihomoserine. Isomer D1 was emploved in General Scheme D-2 using
General Procedure [ with 3-(thiazol-5-vhbenzoic acid. LCMS theoretical m/z = 521.2.

M+, found 521.2

Example 62, Compound 44

16397} N-isonicotinoyl-O-{trans-3-(2-{5,6,7,8-tetralydro-1, 8-naphthyridin-2-
vijethylicyclobutyhomoserine. Isomer D2 was cmploved in General Scheme -2 using
General Procedure T with isonicotinue acid. LOMS theoretical m/z = 4392, [M+H]+, found
4393,

Fxample 63, Compound 51

[3398] N-{3-ethylpentanoyl-O-{trans-3-(2-(5,6, 7, 8-tetrakydro-1,8-naphthyridin-2-

vijethyiicyclobutyllhomoserine. Isomer D2 was emploved in General Scheme D-2 using
General Procedure 1 with 3-cthyipentanoic acid. LUMS theoretical m/z = 446 3. [M+H|+,
found 446.3.

Example 64, Compound 14

Ci
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{6399} N-{2-chloro-3-fluorobenzovl}-O-(trans-3-(2-(5,6,7 8-tctrahydro-1 8-

raphthyridin-2-yhethplcyclobuylihomoserine. Isomer D2 was emploved i General
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Scheme -2 using General Procedure I with 2-chloro-3-fluorobenzoic acid. LCMS

theoretical m/z = 490.2. [M+H]+, found 490 2.

Fxample 65, Compound 53

{0400} Oftrans-3-(2-(5,6,7, 8-tetraliydro- 1, 8-naphthyridin-2-ybhethy cyclobutyi}-N-{3~
(thiazol-5-yiibenzoyhihomoserine. Isomer D2 was emploved in General Scheme D-2 using
General Procedure [ with 3-(thiazol-5-vhbenzoic acid. LCMS theoretical m/z = 521.2.
IM+H}+, found 521.2.

Example 66, Compound 36

10401} N-{3,4-diflucrobenzopl}-O-(cis-3-(2-{5,6,7, 8-tetrahydro- 1 8-naphthyridin- 2-
viethylicyclobutyDhomoserine. Prepared accordimg to General Scheme B using General

Procedure 1 with 3 4-difluorobenzoic acid. LOMS theoretical m/z = 474 2 [M+H]+, found
4742

Example 67, Compound 51

0
~y

HO™ YO R
Py
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[0402] N-{3-ethyipentancyl}-O-(cis-3-{2-{5,6,7,8-tetrahpdro- 1 8-naphthyridin-2-
viethyiicvolobutylfhomoserine. Prepared according to General Schenme B using General
Procedure 1 with 3-cthylpentanoic acid. LCMS theoretical m/z = 446.3 . [M+H+, found

446.3.

Example 68, Compound 44

13403] N-isonicotinoyl-03-{cis-3-{2-(5,6,7,8-tetralydro-1,8-naphthyridin-2-
vijethylicyclobutyhhomoserine. Prepared according to General Scheme B using General

Procedure 1 with sonicotinic acid. LOCMS theoretical m/z = 439.2. [M+H]+, found 439.2.
Example 69, Compound 53

Ny
S LS

O
HNI\/OA\Y/
HO® 0

13404} {3-fcis-3-(2-{3,6,7 8-tetrahydro- 1, 8-naphithyridin-2-yllethylicyclobuty{}-N-3-

(thiazol-3-yDbenzoviihmmoserine. Prepared accordmg to General Scheme B using General

Procedure 1 with 3-(thiazol-S-vibenzoic acid. LCMS theoretical m/z = 521 .2, [M+H}+, found

5212

Example 70, Compound 49
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{6405} N-{{R}-3-hydroxy-2-phienylpropanoy}-O-(cis-3-{2-(5,6,7 8-tetrahydro-1,8-
raphthyridin-2-yhethyfcyclobutyidhomaoserine. Prepared according to General Scheme B
using General Procedure T with (R)-3-hvdroxy-2-phenvipropanoic acid, and General
Procedure N to afford the title compound as the first eluting isomer. LCMS theorctical m/z =

482.3. [M+H]+ found 482.3.

Example 71, Compound 49

0406} N-((R)-3-hydroxy-2-phenyipropanayli-O-(cis-3-(2-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yDethycyclobutybhomoserine. Prepared according to General Scheme B
using General Procedure T with (R)-3-hydroxy-2-phenylpropanocic acid, and General
Procedure N to afford the title compound as the second cluting isomer. LCMS theoretical m/z

= 4823 [M+H}+, found 482.3.

Example 72, Compound 62

-~

HN O,
e ;
L NQY,N

[3407] N-{3-{I-methyl-1 H-pyrazol-d-vl}benzovl)-O-(trans-3-(4-{3,6,7, 8-tetrahydro- 1,8~
naphthyridin-2-yDbutybcyclobutyhomoserine. Prepared according to General Scheme A
using General Procedure [ with 3-( L-methvl-1H-pyrazol-4-vlibenzoic acid. LCMS theorctical

m/z = 518.2. [M+H}+, found 518.2.

Fxample 73, Compound 63
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{6408} Ne(3-{ I~-methyl-I H-pyrazoi-4-y§benzovl}-0-{4-(5,6, 7, 8-tetrafiydro-1, 8-
nraphthyridin-2-ybutyijhomoserine. Prepared according to General Scheme € using
General Procedure | with 3-(1-methyl-1H-pyrazol-4-viibenzoic acid. LCMS theoretical m/z =

4923 [M+H]+, found 492.3.

Example 74, Compound 64
2

Q
HN O N N
07 OH =

{8409} N-((8)-2-hiydroxy-2~-phenyiacetyl}-(3-{4-(5,6,7,8-tetrahiydro-1 8~-naphthyridin-2-
yhbutyDhomoserine. Preparcd according to General Scheme C using General Procedure 1
with (5)-2-hyvdroxy-2-phenylacetic acid, and General Procedure N to afford the title

compound as the first eluting isomer. LCMS theoretical m/z = 442 2, [M+H]|+, found 442.2.

Fxample 75, Compound 64

HN O N N
{8414} N-((8)-2-hiydroxy-2~-phenyiacetyl}-(3-{4-(5,6,7,8-tetrahiydro-1 8~-naphthyridin-2-
yhbutyDhomoserine. Preparcd according to General Scheme C using General Procedure 1
with (5)-2-hyvdroxy-2-phenylacetic acid, and General Procedure N to afford the title
compound as the second eluting isomer. LCMS theorctical mv/z = 442 2. [M+H|+, found

442.2.

Example 76, Compound 64
2
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[0411] N-{{R}-2-hydroxy-2-phenylacetyl)-O-(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vibutydhomoserine. Prepared accordmg to General Scheme C using General Procedure |
with {R}-2-hydroxy-2-phenviacetic acid, and General Procedure N to afford the title

compound as the first eluting 1somer. LCMS theoretical m/z = 442 2 [M+H|+, foond 442 2.

Example 77, Compound 64

O
H
HN O M N
O OH =

{0412} N-{{R}-2-hydroxy-2-phenylacetyl)-0-(4-(5,6, 7, 8-tetrahydro-1 8-naphthyridin-2-
vibutyl-D-homoserine. Prepared according to General Scheme C using General Procedure |
with {R}-2-hvdroxy-2-phenviacetic acid, and General Procedure N to afford the title
compound as the second cluting isomer. LUMS theoretical m/z = 442 2 [M+H|+, found

4422,

Fxample 78, Compound 65

o
HO
HI O,
g H
N N
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&

16413} N-(t8)-2-hydroxy-2-phenylacetyl)-O-{trans-3-(2-(3,6,7,8-tetrabiydro-1,5-
naphthyridin-2-yhethyhcyclobatybhomoserine. Prepared according to General Scheme A
using General Procedure 1 with {8)-2-hvdroxy-2-phenviacetic acid and General Procedure N
to afford the titlc compound as the first eluting isomer. LCMS theoretical m/z = 4683,

[M+H]+, found 468 3.
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Example 79, Compound 65

[8414] N-((8)-2-hydroxy-2-phenyiacetyl)-O-ftrans-3-(2-(5,6,7 8-tetrakydro-1,8-
raphthyridin-2-yhethylcyclobutyilhomoserine. Preparcd according to General Scheme A
using General Procedure T with (8)-2-hydroxy-2-phenviacetic acid, and General Procedure N
to afford the title compound as the sccond cluting 1somer. LUMS theoretical m/z = 468.3.
IMAH]+, found 468.3.

Example 80, Compound 63

{6415} N-((R})-2-hydroxy-2-phenyilacetyl}-O-(trans-3-(2-(5,6,7, 8~tetrahydro- 1,8~
naphthyridin-2-yhethyhcyclobatybhomoserine. Prepared according to General Scheme A
using General Procedure T with {(R)-2-hydroxy-2-phenylacetic acid, and Geuneral Procedure N
to afford the titlc compound as the first eluting isomer. LCMS theoretical m/z = 4683,

[M+H]+, found 468 3.

Example 81, Compound 65
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[0416] N={{R}=2-kydroxy-2-phenylacetyl)-O-(trans-3-(2-(5,6,7,8-tetrahydro-1,8-
raphthyridin-2-yhethylcyclobutyilhomaoserine. Preparcd according to General Scheme A
using General Procedure T with (R)-2-hvdroxy-2-phenvlacetic acid, and General Procedure N
to afford the title compound as the sccond cluting 1somer. LUMS theoretical m/z = 468.3.

iM+H |+, found 4683,

Example 82, Compound 66

[0417] N-{I-phenyicyclopraopane-I-carbonyl}-O-{trans-3-(2-(5,6,7, 8-tetrahiydro-1,8~
naphthyridin-2-yDethy cyclobutybhomoserine. Isomer G1 was emploved m General
Scheme (-2 using General Procedare I with T-phenvicvelopropane- t-carboxyvhic acid. LCMS

theoretical m/z = 478 3. [M+H}+, found 478 3.

Example 83, Compound 67

o
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{0418} N-{2-nethyl-2-phenylpropanoyl}-O-{trans-3-(2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-ylethycyclobutylihomoserine. [somer G1 was employed in General
Scheme (-2 using General Procedure T with 2-methyl-2-phenylpropanoic acid. LCMS
theoretical m/z = 480 3. [M+H}+, found 480.1.

Example 84, Compound 68

H
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H
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3419} N-{I-phenyicyciobutane~I-carbonyl}-O-(trans-3-(2-{5,6,7,8-tetrahydro-1,8-

naplithyridin-2-yDethyfcyclobutylhomoserine Isomer G was employed in General
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Scheme G-2 using General Proceduore [ with 1-phenvicyelobutane-1-carboxylic acid. LCMS
theoretical m/z = 492 3. [M+H]+, found 492.2.

Fxample 85, Compound 69

0424} N-(2,2-dimethypl-3-phenyipropanoy ~-O-(trans-3-(2-{5,6, 7, 8-tetrahydro-1, 8-
naphthyridin-2-ylethylicyclobutylihomoserine. [somer G1 was employed in General
Scheme (-2 using General Procedure T with 2, 2-dimethyi-3-phenyipropanocic acid. LCMS
theoretical m/z = 494 3 [M+H}+, found 494 2.

Example 86, Compound 19

2

HN L~ O,

{0421} N-ftert-butoxycarbonpl}-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyiicvolobutylfhomoserine. Preparcd using Scheme G-1 to afford Isomer G1, then using
di-tert-buty dicarbonate and triethviamine in DCM afforded methyl N-{tert-butoxycarbonyl})-
O-{trans-3-{2-{5.6,7 8-tetrahydro-1 8-naphthyridin-2-yhethyvevclobutyl thomoserinate,
which was subjected to General Procedure N. LCMS theoretical nv/z = 434.3. {M~+H}+, found

434.3.

Example 87, Compound 70

[8422] N-(2-{4-fluorophenyl}-2-methplpropanoyl)-O-(trans-3-(2-(3,6,7,8-tetraliydro-
1L 8-naphthyridin-2-yhethyijcyclobutylihomoserine. Isomer G1 was emploved in General
Scheme G-2 using General Procedure 1 with 2-(4-fluorophenyi}-Z-methyipropanoic acid.

LOMS theoretical m/z = 498 3. [M+H]+, found 498.3.

Example 88, Compound 71
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[0423] N={3-mmethyloxetane=-3-carbonyl)-O-(trans-3-(2-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-ylethylicyclobutylihomoserine. [somer G1 was employed in General
Scheme (-2 using General Procedure T with 3-methyloxetane-3-carboxvlic acid. LCMS
theoretical m/z = 432 2 [M+H}+, found 432 .2,

Example 89, Compound 72

H
HO N Oi,'
00 OH | ™
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13424} N 3-hydroxy-2,2-dimethyipropanoyl}=-O-{trans-3-{2-(3,6,7 8-tetral ydro-1, 8-
naphthyridin-2-yhethyficyclobutylhomoserine. Isomer G1 was emploved m General
Scheme (-2 using General Procedure [ with 3-hydroxy-2,2-dimethylpropanocic acid. LCMS
theoretical m/z = 434 3. [M+H}+, found 434 2.

Fxample 90, Compound 73

e ﬁ o
Y o oH ]\
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{0425] N-{3-mnethoxy-2,2-dimethyipropanoyi}-O-ftrans-3-(2-(5,6, 7, 8-tetrahydro-1,8-
naphthyridin-2-ylethylicyclobutylihomoserine. [somer G1 was employed in General
Scheme (-2 using General Procedure T with 3-methoxy-2 2-dimethylpropancic acid. LCMS

theoretical m/z = 448 3 [M+H]}+, found 4483,

Example 91, Compound 74
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{0426} N-{2-nethyl-2-{pyridin-3-ypllpropanoyl}-O-{trans-3-(2-{5,4, 7, 8-tetrah ydro-1,8-
raphthyridin-2-yhethylcyclobuylihomoserine. Isomer G1 was emploved m General
Scheme (-2 using General Procedure T with 2-methyl-2-(pyndmn-3-ypropanoic acid. LCMS

theoretical m/z = 481 3. [M+H}+, found 481 .3,

Example 92, Compound 75

O

le

HNI\/ ‘i o "
N\ N\1=

HO TC i

{6427} N-(2,3-dilydro-{ H-indene-2-carbonyl)-O-(trans-3-(2-(5,8, 7, 8-tetrahiydro-1 8-
naphthyridin-2-ylethycyclobutylihomoserine. [somer G1 was employed in General
Scheme (-2 using General Procedure T with 2,3-dihydro-1H-1ndene-2-carboxylic acid.
LUCMS theoretical m/z =478 3. [M+H]+, found 4781,

Example 93, Compound 76

N‘WO
HN o
S !
I\/ f Ny N
HO™ X0 |
A

3428} Ne(3-cyano-2, 2-dimethylpropanoy}-O-{trans-3-{2-(5,6, 7, 8-tetraliydro- 1, 8-
naphthyridin-2-yhethyficyclobutylhomoserine. Isomer G1 was emploved m General
Scheme G-2 using General Procedure [ with 3-cvano-2, 2-dimethylpropanoic acid. LCMS

theoretical m/z = 443 3. [M-+H]+, found 443.1.

Fxample 94, Compound 77

{0429} ~pivaloyi-O-(trans-3-(2-(5.6,7,8-tetraliydro- 1 §-naphithyridin-2-
viethyiicvolobutylfhomoserine. 1somer G1 was emploved in General Scheme G-2 using

General Procedure T with pivalic acid. LCMS theoretical m/z = 418 3, [M+HJ+, found 418 4.
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Example 95, Compound 78

{8438} N-(2,3-dilydro-{ H-indene-I-carbonyl)-O-(trans-3-(2-(5,8,7,8-tetrahiydro-1 8-
naphthyridin-2-ylethycyclobutylihomoserine. [somer G1 was employed in General
Scheme G-2 using General Procedure T with 2,3-dibydro-1H-indene-1-carboxylic acid, and
General Procedurs N followed by separation of the diastercomers by chiral SFC to afford title
compound as the first eluting 1somer as a single enantiomer. LCMS theoretical m/z = 478.3.
[M-+H]+, found 478.2.

Fxample 96, Compound 78

{6431} N-(2,3-dilydro-{ H-indene-I-carbonyl)-O-(trans-3-(2-(5,8,7,8-tetrahiydro-1 8-
naphthyridin-2-yhethycyclobutybhomoserine. Isomer G1 was emploved in General
Scheme G-2 using General Procedure 1 with 2,3-dihydro-1H-1ndene-1-carboxylic acid, and
General Procedure N followed by separation of the diastercomers by chiral SFC 1o afford title
compound as the second elating isomer as a single enantiomer. LCMS theoretical m/z =

4783 [M+H]+ found 478.2.

Fxample 97, Compound 66

[8432] N-{I-phenylcyclopropane-{-carbonp}-O-{trans-3-{2-(5,6,7, 8-tetraliydro-I 8-

naphthyridin-2-yhethylcyclobutybhomoserine. Isomer D2 was emploved in General
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Scheme D-2 using General Proceduore [ with 1-phenvicyclopropane-t-carboxyhic acid. LCMS
theoretical m/z = 478 3. [M+H]+, found 478.3.

Fxample 98, Compound 67

O
O HN, o,
T H
N\ N
HO 7O |
Z

[8433] N-(2-methyl-2-phenyipropanoy)-O-{trans-3-(2-(5,6,7,8-tetrabydro-1,8-
raphthyridin-2-yhethylcyclobuylihomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure T with 2-methyl-2-phenylpropanoic acid. LCMS
theoretical m/z = 480 3. [M+H}+, found 4803,

Example 99, Compound 68

o
HN On .
" T H
Ny N
HOT O |
L

{0434 N-{I-phenyicyciobutanc-1-carbonyli-O-(trans-3-(2-(3,6, 7, 8-tetraliydro-1,8-

naphithyridin-2-yHethylicyclobutylhomaserine. Isomer D2 was employed 1 General
Scheme B-2 using General Procedure | with T-phenvicyclobutane-1-carboxylic acid. LUMS
theoretical mv/z = 492 3 [M+H]+, found 492.3.

Fxample 100, Compound 69

'

HN O,

i =
HO™ S0 [
{6435} N-(2,2-dimethyl-3-phenyipropanoy~O-(trans-3-(2-(5,6,7,8~tetrahydro-1,5-
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General
Scheme D-2 using General Procedure I with 2 2-dimethyi-3-phenylpropancic acid. LCMS

theoretical m/z = 494 3. [M+H]+, found 494 4.
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Example 101, Compound 19
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[0436] N-{tert-butoxycarbonyl}-O-{trans-3-{2-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-
viethyfovelobutyDhomoserine. Isomer D2 was used in General Procedure N. LCMS

theoretical m/z = 434 3 [M+H}+, found 434 .2,
Fxample 102, Compound 70

O
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HO™ Y0 I
P

13437} N-{2-(4d-fluorophenyi)-2-methyipropanoyl}-Q-(rans-3-(2-{5,6, 7, 8-tetrah ydro-
L &-naphthyridin-2-vlethylicyclobutylihomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure [ with 2-{(4-fluorophenyl}-2-methylpropanoic acid.

LCMS theoretical m/z = 498 3. [M+H]+, found 4983,

Example 103, Compound 71

G

&Zf,o
HN, o~ O, .
i N.. N
HO NG | =
L

13438} N-{3-methyloxetane-3-carbonyl}-O-{trans-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yDethy cyclobutybhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedore [ with 3-methyloxetane-3-carboxylic acid. LCMS

theoretical m/z = 432 2 [M+H}+, found 432 2.

Example 104, Compound 72
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{0439} N-(3-hydroxy-2, 2-dimethylpropanoyl}-O-{trans-3-{2-(3,6,7, 8-tetraliydro-1,8-
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General

Scheme D-2 using General Procedure  with 3-hvdroxy-2,2-dimethylpropanoic acid. LCMS
theoretical m/z = 434 3. [M+H]+, found 434 4.

Fxample 103, Compound 73
/O\)%O
HN, O,
H
N\ N
HO™ O |
P

[B440] N-{3~mnethoxy-2, 2-dimethyipropanoyl}-O-firans-3-(2-(5,6, 7, 8-tetrahydro-1,8-
naphithyridin-2-yHethylicyclobutylhomaserine. Isomer D2 was employed 1 General
Scheme -2 using General Procedure | with 3-methoxy-2.2-dimethylpropanoic acid. LCMS
theoretical nv/z = 448 3 [M+H]+, found 448 4.

Fxample 106, Compound 74

{86441} N-{2-methyl-2~(pyridin-3-yDpropanoyl}-O-{trans-3-(2-{5,6, 7, 8~tetrahydro-1,8-
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General
Scheme D-2 using General Procedure | with 2-methyl-2-{pyndin-3-vijpropanoic acid. LCMS
theoretical m/z = 481 3. [M+H]}+, found 481 4.

Fxample 107, Compound 73
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{0442 N-{2,3-dihydro- 1 H-indene-2-carbonyl)-O-(trans-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yDethyfcyclobutyllhomoserine. lsomer D2 was emploved m General
Scheme D-2 using General Procedure | with 2,3-dihydro-1H-indene-2-carboxylic acid.
LCMS theoretical ov/z = 478 3 [M+H]+, found 478 4.

Example 108, Compound 70

“\WO
HN O,
G-V
N\ N
HO™ ~0O E

13443} N-(3-cyano-2,2-dimethylpropanoyl}-O-{trans-3-{2-(5,6, 7, 8~tetrakydro-1,8-
naphthyridin-2-yDethycyclobutybhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedare I with 3-cyano-2,2-dimethylpropanoic acid. LCMS
theoretical m/z = 443 3. [M+H}+, found 443 3.

Example 109, Compound 77

i Ny N
HO
[0444] N-pivaloyl-O-(trans-3-(2-{3,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhethylicyclobutyDhomoserine. Prepared using General Scheme D-2 beginning with Isomer
D2 using General Procedure § with pivalic acid. LOMS theoretical m/z = 4183, [M+H+,
found 4183

Fxample 110, Compound 78
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{3445} N-(2,3-dilydro-I H-indene-I-carbonyi)-O-{trans-3-(2-(5,6, 7, 8~tetrahydro- 1,8~
naphthyridin-2-yhethylcyclobutybhomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure 1 with 2,3-dihydro-1H-indene-1-carboxylic acid, and
General Procedure N to afford the title compound as the first cluting isomer as a single

enantiomer. LCMS theoretical m/z = 478 3. [M+H]+, found 478 3.
Fxample 111, Compound 78
Fo %fo
e, HN in WO“’Y
A,

HC™ "0

[0446] N2, 3-dihydro-1H-indene- I-carbonyl}-O-{trans-3-(2-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-yDethy cyclobutybhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedare T with 2 3-dihydro-1H-1ndene-1-carboxylic acid, and
General Procedure N to afford the title compound as the second eluting isomer as a single

enantiomer. LCMS theoretical m/z = 478 3 [M+H]|+, found 478.2.

Fxample 112, Compound 79

[0447] N-{{neopentyloxylcarbonyl}-O-{irans-3-(2-(5.6,7,8-tetraliydro-1, 8-naphithyridin-
2yvhethyfcyclobutyllhomoserine. Isoraer D2 was emploved in General Scheme -7 using
General Procedure F with neopenty! chloroformate. LCMS theoretical m/z = 4483, [M+H]+,

found 4483,

Fxample 113, Compound 80
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[3448] N-{{1-methyicyclopropoxyjcarbonyl}-O-(trans-3-(2-{5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yHethyfcyclobutylhomaserine. Isomer D2 was employed 1 General
Scheme B-2 using General Procedure I with 1-methyicyclopropan-1-ol, General Procedurs

K, and General Procedure N, LCMS theoretical nv/z = 432.3. [M+H]+, found 4322,

Fxample 114, Compound 81

O 9]
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1(3449] Nef(I-methylcyclobutoxyjcarbonyli-O-(trans-3-(2-{5,4,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyficyclobutylhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure § with 1-methvicyclobutan-1-ol, General Procedure K|

and General Procedure N, LCMS theoretical m/z = 4463, [M+H}+, found 446 3.

Example 115, Compound 82
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[3450] -{trans-3-(2-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-ylethycyclobutyi)-N-
({1, 1, I-triflucro-2-methylpropan-2-yhoxy)carbonyitiomoserine. Isomer D2 was employved
i General Scheme D-2 using General Procedure § with 1.1, 1-triflucro-2-methylpropan-2-ol,
General Procedure K, and General Procedure N, LCMS theoretical m/z = 488 2. [M+H+,
found 488.2.

Example 116, Compound 83
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{0451} N-{isopropoxycarbonpl}-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyiicvolobutylfhomoserine. 1somer D2 was emploved in General Scheme D-2 using
General Procedure F with isopropyl chloroformate. LCMS theoretical m/z = 420.3. [M+H |+,
found 420.2.

Fxample 117, Compound 84

N0
~Y

16452} N-{diethylcarbamoyl~-O-(trans-3-(2-{3,6,7,8~tetrahydro- 1, 8-naphithyridin-2-
viethylicyclobutydhomoserine. lsomer D2 was employed m General Scheme D-2 using
General Procedure H with diethylcarbamoy! chlonde. LCMS theoretical m/z = 433 3.
IM+H]+, found 433 3.

Example 118 Compound 83
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[3453] Neftert-butyicarbamoyi-O-(trans-3-(2-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
vijethylicyclobutydhomoserine. Isomer D2 was sequentiaily used in General Procedure 13,
General Procedure G with tert-butvlamine, and General Procedure N. LCMS theoretical m/z
=433 3. [MAH]+, found 433 3.

Example 119, Compound 86
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{3454} N-{tert-butyl{methycarbamoyl}-O-(trans-3-(2-(3,6,7,8-tetrafiydro~1 8-
naphthyridin-2-yhethylcyclobutybhomoserine. Isomer D2 was sequentially used in General
Procedure D, General Procedure G with N,2-dimethylpropan-Z-amine, and General

Procedure N, LOCMS theoretical m/z = 447 3 [MHH]+, found 447 .3,

Fxample 120, Compound 87
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[(3455] Nefisopropyl{methylicarbamoy)-O-(trans-3-( 2-{5,6,7 8-tetrabydro-1,8-
naphithyridin-2-yiethyficyclobutyiihomoserine. 1somer D2 was sequentially used i General
Procedure D, General Procedure G with N-methvipropan-2-amine, and General Procedure N

LCMS theoretical m/z =433 3, [M+H]+, found 4333,

Example 21, Compound 58

L
\r IHN I\/O,,T

HO

[8456] N-{diisopropylcarbamoy{}~-O-{trans-3-(2-{ 5,6, 7, 8-tetrahydro-1,8-naphthyridin-2-
viethyiicyclobutyhomoserine. lsomer D2 was sequentiaily used in General Procedure D,
General Procedure G with dissopropylanmine, and General Procedure N. LCMS theoretical
w/z =4613. [M+H]+, found 461.3.

Fxample 122, Compound 89
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{6457} N-(3,3-dimethylbutanoyl}-O-ftrans-3-(2-(5,6,7,8-tetrahiydro-I,8~-naphthyridin-2-
viethyiicvclobutyfhomoserine. lsomer D2 was employed in General Scheme D-2 using
General Procedure T with 3, 3-dimethylbutanoic acid. LOCMS theoretical m/z =432 3.
[M+H]+, found 432 3.

Fxample 123, Compound 90
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[(3458] Ne(3-methyibutanoyl}-O-(trans-3-(2-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-
vijethyiicyclobutyllhomoserine. Isomer D2 was emploved in General Scheme D-2 using
General Procedure 1 with 3-methylbutanoic acid. LCMS theoretical m/z = 418 3. [M+H]+,
found 418.3.

Example 124, Compound 91

0
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[3459] N-{2-cyclobutylacetyl}-O~{trans-3-(2-(5,6, 7,8~ tetrakydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Isomer D2 was emploved in General Scheme D-2 using
General Procedurs T with Z-cyclobutylacetic acid. LCMS theoretical m/z = 4303, [M+HI+,
found 430.3.

Example 125, Compound 92
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[3460] N-{2-{ I-methylcyclopropyliacetyi}-O-(trans-3-{2-(5,6, 7 8-tetrahydro-1,8-
naphthyridin-2-yDethylcyclobutyllhomoserine. lsomer D2 was emploved m General
Scheme D-2 using General Procedure with 2-(T-methvlevclopropyllacetic acid. LCMS

theoretical m/z = 4303 [M+H}+, found 4303,

Example 126, Compound 93

HO

13461} N-{2-cyclopropylacetyi}-O-{trans-3-(2-(5,8,7, 8-tetrahydro-1, 8-naphthyridin-2-
vi}ethylicycloburyhomoserine. Isomer D2 was cmploved in General Scheme -2 using
General Procedure T with 2-cvclopropylacetic acid. LCMS theoretical m/z = 4163, [M+H]|+,
found 416.3.

Example 127, Compound 94
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3467} N-{{{I-{tert-butoxycarbonyi}-3-methylazetidin-3-yloxyjcarbony}-O-{trans-3-(2-
{5,8,7,8-tetrahydro-1,8-naphthyridin-2-yDethylcpclobutyBhomaserine. Isomer B2 was
sequentially used in General Procedure D, General Procedure K with tert-butyl 3-{{{{2.5-
dioxopyrrolidin-1-yloxy)carbonyloxyv-3-methylazetidine-1-carboxylate {(prepared using
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General Procedure § with tert-butyl 3-hydroxy-3-methylazetidme-1-carboxylate), and General

Procedure N, LCMS theoretical m/z = 547 31, [M-+H}+, found 547 3.

Fxample 128, Compound 93
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[8463] N-ft{3-methyl-I-(methylsulfonylazetidin-3-yHoxylcarbony}-O-(trans-3-(2-
(5,6, 7, 8~tetrahydro-1,8-naphthyridin-2-yilethyfcyclobutylihomoserine. Isomer D2 was
sequentialiv used m General Procedure D, General Procedure K with tert-butvl 3-((({2,5-
dioxopyrrolidin-1-vljoxy)carbonyoxy)-3-methvlazetidine - 1-carboxylate {(prepared using
General Procedure § with tert-butyl 3-hydroxy-3-methylazetidine-1-carboxylate), General
Procedure D, General Procedure M, then General Procedure N, LCMS theoretical m/z =

52524, [M+H]+, found 5252

Example 129, Compound 96

3464} Nef{(I-acetyl-3-methylazetidin-3-yoxyicarbony)-O-{trans-3-(2-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yfethyljcyclobutylihomaoserine. Isomer D2 was sequentially
used in General Procedure D, General Procedure K with tert-butvl 3-(({(2,5-dioxopyrrolidin-
T-yDoxy)carbonylioxy}-3-methvlazetidine-1-carboxylate {prepared using General Procedure
Fwith tert-butyl 3-hydroxy-3-methylazetidine-1-carboxylate}, General Procedure D, General
Procedure L, then General Procedure N. LCMS theoretical m/z = 48927, [M+H]+, found
4593,

Fxample 130, Compound 97
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j(3465] N-{{(3-methylazetidin-3-yloxy)carbony-O-{trans-3-(2-(5,6,7,8~tetrahydro-1,5-
naphithyridin-2-yDethylicyclobutylhomoserine. Isomer D2 was sequentially used m General
Procedure I3, General Procedure K with tert-butyl 3-{({{2.5-dioxopyrrolidin-1-
vhoxy)carbonvhoxvy-3-methylazetidine-1 ~carboxylate (prepared using General Procedure J
with tert-butyl 3-hydroxy-3-methylazetidine-1-carboxylate), General Procedure 13, then

General Procedure N, LCMS theoretical m/z = 447 26, [M+H1+, found 447 3.

Example 131, Compound 98
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[0466] N-f{cyclohexyloxylcarbonyl)-O-(trans-3-{2-(5,6,7, 8-¢etrabydro-1,8-
raphthyridin-2-yhethylcyclobuylihomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure F with cvelohexyl chloroformate. LEMS theoretical

m/z = 460.28. [M+HI+, found 460.3.

Example 132, Compound 99

[0467] N-{isobutoxycarbonyl}-O~{trans-3-(2-(5,6, 7 8~-tetrahkydro-1,8-naphthyridin-2-
viethyfoyvelobutyDhomoserine. Isomer D2 was emploved in General Scheme D-2 using

General Procedurs F with isobutyl chloroformate. LCMS theoretical m/z = 434 27, [M+H]+,

found 434 3.
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Fxample 133, Compound 100

HN s,

L Oty
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j468] N-{{((S}-I-{tert-butoxycarbonylpyrrolidin-3~-yloxyicarbonyl)-O-(trans-3-{2~
{5,8,7,8-tetrahydro-1,8-naphthyridin-2-yDethylcpclobutyBhomaserine. lsomer B2 was
sequentially used in General Procedure D, General Procedure K with tert-butyl (83-3-({{{2,5-
dioxopyrrolidin-1-yljoxy)carbonvijoxvipyrrolidine- 1 ~carboxvlate (propared using General
Procedure J with tert-butyl (5)-3-hvdroxypyrrolidine-1-carboxylate), then General Procedure

N. LCMS theorstical m/z = 547 31, [M+H+, found 547 3.

Ffxample 134, Compound 101

[(3465] NA{(S)-pyrrolidin-3-yloxylcarbonyi)-O-(trans-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyficyclobutylhomoserine. Isomer D2 was sequentially used m General
Procedure D, General Procedure K with tert-butyi (8)-3-(({({2,5-dioxopyrrolidin-1-
vhoxylcarbonvhoxyipyrrolidine-1-carboxylate (prepared using Gencral Procedure § with
tert-butyl {5}-3-hydroxypvirolidine- 1 -carboxvlate), General Procedure D, then General

Procedure N, LCMS theoretical m/z = 447 .26, [M-+H|+, found 447 3.

Fxample 135, Compound 102
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[047G] N-{d-fmethylsulfonylibutanoyl}-O-(trans-3-{2-(5,6,7 8-tetrahydro-1,8-
raphthyridin-2-yhethylcyclobutylihomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure T with 4-(methylsulfonvhbutanoic acid. LCMS

theoretical m/z = 482 23 [M+H]+, found 4822,

Example 136, Compound 103
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{6471} N-{(t{8}- I-(methyisulfonvDpyrrolidin-3-yDoxyicarbony)-Q-{trans-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yilethylcyclobutyihiomoserine Isomer D2 was sequentially
used in General Procedure D, General Procedure K with tert-butyvlt (8)-3-(({{2.5-
dioxopyrrolidin-1-vloxy)carbonvioxyvipyvrrolidine-1-carboxylate (prepared using General
Procedure § with tert-butyl {($)-3-hydroxypyrroliding-1-carboxylate), General Procedure D,
General Procedure M, then General Procedure N. LCMS theoretical m/z = 523 .24, [M+H|+,

found 5252

Fxample 137, Compound 104
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[08472] N-{{{{8}-1-acetylpyrrolidin-3-vlyoxy)carbonyl)-O-(trans-3-(2-(3,6, 7 8-tetrahydro-
§L8-naphthyridin-2-yDethylcyclobutyllhomoserine. [somer D2 was sequentially used
General Procedurs D, General Proceduore K with tert-buty (53-3-(¢({(2,5-dioxopyrrolidin-1-
vhoxycarbonvjoxvipyrrolidine-1-carboxviate (preparcd using General Procedure § with
tert-butyl (5)-3-hydroxypyrrolidine-1-carboxyvlate), General Procedure D, General Procedure

L, then General Procedure N, LCMS theoretical m/z = 489 27 [M+H]+, found 489 3,
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Fxample 138, Compound 100
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3473} N-{{{((B)~I-{tert-butoxycarbonylpyrrofidin-3-yloxyjcarbonyl)-O-{trans-3-(2-
{5,8,7,8-tetrahydro-1,8-naphthyridin-2-yDethylcpclobutyBhomaserine. lsomer B2 was
sequentially used in General Procedure D, General Procedure K with tert-butyl (R)-3-({((2,5-
dioxopyrrolidin-1-yljoxy)carbonvijoxvipyrrolidine- 1 ~carboxvlate (propared using General
Procedure J with tert-butyl (R)-3-hydroxvpyrrolidine- I -carboxylate), then General Procedure

N. LCMS theorstical m/z = 547 31, [M+H+, found 547 3.

Fxample 139, Compound 104

07 TOH

[0474] N-{{((B)-T-acetylpyrrolidin-3-ylioxylcarbonyl)-O-{trayis-3-{2-(5,6,7,5-
tetrahiydro-1,8-naphthyridin-2-yfethyljcyclobutylihomaoserine. Isomer D2 was sequentially
used in General Procedure D, General Procedure K with tert-butyl (R)-3-(({(2,5-
dioxopyrrolidin-1-yloxy)carbonvhoxy)pyrrolidine-1 -carboxylate (prepared using General
Procedure J with tert-butyl (R)-3-hydroxypyrrolidine-1-carboxylate), General Procedure Dy,
Gengeral Procedure L, then General Procedure N, LCMS theoretical m/z = 48927, [M+H]|+,

found 4893,

Fxample 140, Compound 105
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16475} N-(((R}- I-phenylethoxy)carbonyl}-O-(trans-3-(2-(5,6,7,8-tetrah ydro-1,8-
naphthyridin-2-yDethy cyclobutybhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedare K with (R}-2,5-dioxopyrrolidin-1-v1 {(1-phenylethyl)
carbonate (prepared using General Procedure J with (R)-1-phenviethan-1-ol). LCMS

theoretical m/z = 482 27, [M+H]+, found 482.3.

Fxample 141, Compound {05

[3475] N-{{(8}-1-phenyiethoxyicarbonyl)-O-{trans-3-(2-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yethyficyclobutyiihomoserine. Isomer D2 was employed 1n General
Scheme [3-2 using General Procedure K with (8)-2,5-dioxopyrrolidin- 1-v1 (1-phenvicthyl)
carbonate (prepared using General Procedure § with (S)-1-phenylethan-1-ol}. LCMS

theoretical m/z = 482.27. [M+H}+, found 482.3.

Ffxample 142, Compound 106

{6477} N-{{2-phenyicyclobutoxyjcarbonyl)-O-{trans-3-(2-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-yhethylcyclobutybhomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure K with 2,3-dioxopyrrolidin-1-vl (Z-phenyicyclobutyl}
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carbonate (prepared using General Procedure § with 2-phenvlevelobutan-1-0l). LCMS
theoretical m/z = 508.28. [M-+H]+, found 5083,

Fxample 143, Compound 107

{6478} N-{{cis-3-phenyicyclobutoxylcarbonyl}-O-(trans-3-{2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General
Scheme D-2 using General Procedare K with 2,5-dioxopyrrolidin-i-vl {((1s,35)-3-
phenylcyclobutyl) carbonate (prepared using General Procedure J with (1s,35)-3-

phenyleyclobutan-1-01). LCMS theoretical m/z = 508 28 [M+H]|+, found 508.3.

Example 144, Compound 108

o'r

O*I;\/Ou,/ "
Ao P

[3479] NAW(IR, 28)-2-plhenyicyclohexyDoxylcarbonyl)-O-(trans-3-{2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-piethylicyclobutyllhomaserine. Isomer D2 was employed in
General Scheme D-2 using General Procedure K with 2,5-dioxopyrrohidin-1-vi ({1R,28})-2-
phenylcyclohexyl) carbonate (prepared using General Procedure § with (1R 28)-2-

phenyicyclohexan-1-ol). LCMS theoretical m/z = 53631, [M+H}+, found 5363

Example 145, Compound 169
Svnthesis of trans-2-({tert-butoxycarbonyllamine)-3-methyl-4-(trans-3-(2-(5,6,7,8-
teirahiydro-1,8-naphthyridin-2-vhethyl)cyclobutoxylbutanoic acid and cis-2-({tert-
butoxycarbonyllamino)-3-methyl-d-(trans-3-(2-(5,6, 7, 8-tetrahydro~-1,8-naphthyridin-2-

viethylicyclobutoxybutanoic acid (racemate)
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{8484} 2-(2-{{1r, 35}-3-{{2-meihviallvljoxyeyclobutyllethyl)-1 S8-naphthyridine. To a
suspension of sodium hydride (60 wt% dispersion in mineral oil, 64 mg, 1 .59 mmol) in DMF
{3 mbL) at 0 °C was added (15,3r)-3-(2-(1 8-naphthyridin-2-vethyDeyclobutan-1-0l (302 mg,
1.32 mmol} in DMF (2 mL) and the resulting nuxture was allowed to warm to room
temperature and stirred for an additional 30 minutes. To this was then added 3-bromo-2-
methylprop-i-ene (357 mg, 2.65 mmol) and the reaction mixture was stirred for 4 hours at
room temperature and then diluted with sat. ag. NaHCGOs and extracted with EtOQAc. The
combined organic extracts were dried over Nazd0u, filtered, and concentrated i vacuo. The
crude residue was purified by normal phase silica gel chromatography to give 2-(2-((1r,38)-3~
{(Z-methvlaliyhioxyevelobutyDethyly-1, 8-naphthyndine.

Ao
{

K;0s0,2H0 O

NalQy, 2,8-lutidine
Dioxane/H,O (3.1

[0481] 1-({15,3r)-3-(2-(1, 8-naphthyridin-2-yl)ethyljcvelobutoxy)propan-2-one. To a
mixture of 2-(2-((1r,35)-3-((2-methvialivDoxyicyclobutyhethyl)-1,8-naphthyridine (174 mg,
0.62 mmol}in 3:1 Dioxane/Hh( (3 mb) was added 2,6-lutiding (132 mg, 1 .23 mmol}, NalO4
{527 mg, 2.46 mmol), then KaOs04-2H20 (11 mg, 0.03 nuvol) and the resulting mixture was
atlowed to stir at room temperature for 3 hours, The nuxture was filtered and concentrated in
vacuo. The crude residue was purified by normal phase silica gel chromatography to give 1-

{{18,3r}-3-(2-(1 B-naphthyndin-2-ylethyheyclobutoxypropan-2-one.

BocHN. _PO(OMe), Y~

o)\/‘:)"'r“ \cl:/QQMe OYO

‘\,/\\/\/N N HN
f SN TMG, CHoCly

{6482} methyl 4-((1s,3r}-3-(2-(1, 8-naphthyridin-2-vijethvijcyclobuioxy}-2-((iert-
hutoxycarboryljamina)-3-methylbut-2-enoate. Yo a solution of 1-({1s,3r}-3-(2-(1,8-
naphthyridin-2-vljethyDeyelobutoxy)propan-2-one (1735 mg, 0.62 mmol} m CHaClz (2 mL)

was added methyl 2-{{tert-butoxycarbonylamimno}-2-{dimethoxyphosphoryBacetate (366 mg,
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1.23 mmol} thee 1,13 3-tetramethyiguanidine (142 mg, 1.23 mmol} and the resalting mixture
was heated to 40 °C for 2 days. The reaction mixture was cooled to room temperature and
then concentraied in vacuo. The crude residue was purified by normal phase silica gel
chromatography to give methyl 4-((1s,31}-3-(2-( 1, 8-naphthyndin-2-yDethvhevelobutory -2 -

{{tert-butoxycarbonylyamino}-3-methylbut-Z-encate.

HN »»’,//\/Or\ | PAOH)/C, Hy BocHN\i)\/O,,, C |
COMe u—j\/’\YiN\ ?\e\ MeOH CO.Me E N\ N\
I\,«/]/\,J ZF

1(3483] methyl 2-({tert-butoxyearbonyllamino j-3-methyl-4-({1s, 3r}-3-(2-(3,6,7,8-

Boo

tetrahvdro-1,8-naphihyridin-2-yl)ethyljcyclobutoxyjbuiancare. To a flask contaming methyl
4-((18,31)-3-(2~(1, 8-naphthynidin-2-yDethvi)cvclobutoxv)-2 -{{tert-butoxycarbonylamino }-3-
methylbut-2-enoate (148 mg, 0.32 mmol} was charged PA(OH/C (20 wit% on carbon, 30
mg) and the mixture was evacuated and backfilled with H gas for 3 cyeles and then stirred
voder an Hz atmosphere overmight. The mixture was filtered through a pad of Celite and then
concentrated in vacuo. The crude residue was purified by normal phase silica gel
chromatography to give methyl 2-{(tert-butoxycarbonyhamino)-3-methyl-4-({15,31}-3-(2-

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yhethyhevclobutoxy ybutanoate.
Fxample 145a, Compound 109

\E/o\&o 3

I 0.,
H
Ng N
HO™ S0 |
£

[484] 2-{{tert-butoxycarbonyamino}-3-methyl-4-(trans-3-(2-{ 5,6, 7 8- tetrabydro-1,8-
naplithyridin-2-yDethylicyclobutoxylbutanoic acid. Prepared beginning with methyl 2-({tert-
butoxvearbonvhanuno)-3-methyi-4-(trans-3-(2-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-
vhethvlicyclobutoxybutanocate then using General Procedure N whereby a racemic mixture
of the title compound was isclated as the sccond eluting 1somer by reverse phase preparative
HPLC. LCMS theoretical m/z = 448 28 {M+H+, found 448.3. The absolute stercochemistry
of the product of Example 1432 was subsequently assigned as (25,38)-2-((tert-
butoxvcarbonyl}amino)-3-methyvi-4-((15,35)-3~(2-(5,6,7 8~tetrahydro-1, §-naphthyndin-2-

vhethyleyelobutoxybutanoic acid.

Ffxample 1456, Compound 109

216



WO 2020/076862 PCT/US2019/055252

{3485} 2-{itert-butoxycarbonyl)amino-3-methyl-4-(trans-3-{2-(5,6,7,8-teirahyidro-1,8-
nraphthyridin-2-yhethylcyclobutoxyibutanocic acid. Prepared beginning with methyl 2-({tert-
butoxycarbony Damino)-3-methyl-4-(trans-3-(2~(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
vhethyleyclobutoxybutanoate then using General Procedure N whereby a racemic mixture of
the title compound was isolated as the first eluting peak by reverse phase preparative HPLC.
LCMS theoretical m/z = 448 28, [M-+H]}+, found 448 3. The absclute stercochemistry of the
product of Example 145b  was subsequently assigned as  (283R)-2-({tert-
butoxvcarbonvhamino}-3-methyvl-4-((15,3R}-3~(2-(5,6,7 8-~tetrahvdro-1,8-naphthyridin-2-

yhethvlicyclobutoxybutanoic acid (see structure in FIG. 1, Table 2},

FExample 146, Compound 108

[0486] N-{({{15, 2R}-2-phenylcyciohexylloxylcarbonyli-O-(trans-3-(2-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yilethylcyclobutylihomoserine Isomaer D2 was emploved 1o
General Scheme D-2 using General Proceduore K with 2 5-dioxopyrrolidin-1-yE {((15,2R)-2-
pheayicyclohexyl) carbonate {prepared using General Procedure § with (15 2R}-2-

phenvicvelohexan-1-ol). LCMS theoretical m/z = 336 31, [M+H|+, found 5363,

Fxample 147, Compound 110
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[0487] N-{{(I-{tert-butoxycarbonylazetidin-3-vloxy)carbonyi}-O-{trans-3-(2-{5,6, 7,8~
tetrahydro-1,8-naphithyridin-2~yHethylicyclobutyBhomaserine Isomer D2 was sequentially
used in General Procedure D, General Procedure K with tert-butyl 3-((({2,5-dioxopyrrolidin-
I-yhoxvicarbonyloxyiazetidine- 1 ~carboxylate (propared using General Procedure J with
tert-butyi 3-hvdroxvazetidime- 1-carboxylate}, then General Procedure N. LCMS theoretical

m/z = 533.30. [M+H+, found 533.3.

Example 148, Compound 111

{6488} N-{t{trans-4-phenylcyclohexyvlioxy)carbony -O-(trans-3-(2-{ 5,6, 7, 8-tetrahydro-
1 8-naphthyridin-2-yhethyijcyclobutyfhomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure K with 2.5-dioxopyrrohidin-1-vi (trans-4-
phenylcyclohexyl) carbonate (prepared nsing General Procedure J with trans-4-
phenyicyclohexan-1-0l). LCMS theoretical m/z = 53631, [M+H}+, found 5363,

Example 149, Compound 111
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{6489} N-{t{cis-d-phenyicyclohexyDoxyicarbonyl}-O-(trans-3-(2-(3,6,7,8-tetraliydro-
1,8-naphthyridin-2-yllethylicyclobutylihomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure K with 2.5-dioxopyrrohdin-1-vi {cis-4-
phenvicvelohexyl) carbonate {prepared using General Procedure § with cis-4-

pheayicyelohexan-1-ol). LCMS theoretical m/z = 53386 31, [M+H|+, found 5363,

Fxample 130, Compound 112
YO

0.0
\T//

HN O,
m/\/ -/-\ "

[0490] N-{{{ I-acetylazetidin-3-yHoxyjcarbonyj-O-{trans-3-{2-(5,6,7 8-tetrahiydro-1,8-
raphthyridin-2-yhethplcyclobutylihomoserine. Isomer D2 was sequentially used m General
Procedure D, General Procedure K with tert-butyl 3-(({({2,5-dioxopyrrohidin-i-
vioxy)ecarbonyDoxylazetidine-1-carboxylate (prepared using General Procedure § with tert-
butyl 3-hydroxyazetidine-1-carboxylate), General Procedure I, General Procedure L, then

General Procedure N LOMS theoretical m/z = 473.26. [MAH]+, found 475.3.

Fxample 151, Compound 113
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3491 N-{{{((S}~I-acetamidopropay-2-yioxycarbony}-O-(trans-3-{2-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yliethyloyclobatyYliomoserine. Isomer D2 was sequentially
used in General Procedure D, General Procedure K with tert-butyl (8)-(2-{{{(2,5-
dioxopyrrolidin-1-vijoxy)carbonvijoxypropyhcarbamate (prepared using General Procedure
¥ with tert-butyl (8)-(2-hvdroxypropyljcarbamate), General Procedure B, General Procedure

L, then General Procedure N, LCMS theoretical m/z = 477 27 [M+H]+, found 477 3.

Fxample 152, Compound 114

J ;
00
HN.,, o,,_r,,ﬂ\ y
L (,N\ N._
% ™ 0OH . .

{6492} N-{{{{8}- I-((tert-butoxycarbonyamino)propan-2-yhoxyjcarbony)-O-(trans-3-
(2-{5,6,7 B-tetrahydro-1,8-naphthyridin-2-ylethylicyclobutylihromoserine. Isomer D2 wag
sequentially used mn General Procedure D, General Procedure K with tert-butyl (8)-(2-({({(2.5-
dioxopyrrohidin-L-vhoxycarbonyDoxypropyDcarbamate (prepared using General Procedure
¥ with tert-butyt (83-(2-hydroxypropylicarbamate), then General Procedure N, LCMS

theoretical m/z = 33531, [M+H]+. found 535.3.

Foixample 133
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13493} N-{(((R)-1-{(tert-butoxycarbonyllaminojpropan-2-yiloxyjcarbony {}-O-{trans-3-
(2-¢5,6,7,8-tetraliydro-1,8-naphthyridin-2-yllethylicyclobutylhomoserine. Isomer D72 was
sequentiatly used i General Procedure D, General Procedure K with tert-butvl (Ry-(2~¢{{{2.5-
dioxopyrrolidin-1-vhosycarbonyDoxy)propylicarbamate (prepared using General Procedure
J with tert-butyt {(R)~(2-hydroxypropyhcarbamate), then General Procedure N, LCMS
theoretical m/z = 535 31, [M+H]+, found 5333,

Fxample {54, Compound 113

A

HN 7O
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{6494} N-{{{{R}-1-acetamidopropan-2-yioxylcarbonyli-O-{trans-3-{2-{5,6,7,8~
tetralpdro-1,8-naphthyridin-2-yllethylcvclobutyllhomoserine 1somer D2 was sequentially
used in General Procedure D, General Procedure K with tert-butyl (R)-(2-({{(2.5-
dioxopyrrohidin-L-vhoxycarbonyDoxyypropyDcarbamate (prepared using General Procedure
I with tert-buty (R)-(2-hvdroxypropyviicarbamate}, General Procedure B, General Procedure

L, then General Procedure N. LCMS theoretical nv/z = 477 .27, [M+H+, found 447 3.

Fxample 155a, Compound 115
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(3495} Nef{(trans)-2-{3,5-dimethyl- 1 H-pyrazel-I-ylcyclopentypoxyicarbonyf)-O-

{trans-3-(2-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yethylicyclobutyihomoserine.  Isomer
D2 was sequentially used in General Procedure D, General Procedure K with trans-2-(3,5-
dimethyl-1H-pyrazol-1-vlevclopentyl  (2,5-dioxopyrrolidin-1-yl}  carbonate  (racemic,
prepared using General Procedure § with trans-2-(3,5-dimethyi-1H-pyrazol-1-vijyclopentan-
1-ob), then General Procedure N followed by preparative HPLC to afford the title compound
as the first eluting isomer of unknown absolute stercochemistry at the cyclopentane. LCMS
theoretical m/z = 54032 [M+H+, found 540.3. The absolute stereochemistry of the product
of Example 155a was subsequently agsigned as N-{{({{1R,2R}-2-(3,5~dimethyvl-1H-pyrazol-1-
vhevelopentyloxy) carbonyi}-0-{{15,358)-3-(2-(5,6,7 8-tetrahvdro- 1, 8~-naphthyridin-2-

vhethvhicvelobutvl)-L-homoserine {(see structure in FIG. 1, Table 2).

Example 155b, Compound 115

N Q.,
™ ' H
):\/ 9 ¥
07 TOH

[3496] N-f((trans)-2-{3,5-dimethyl- 1 H-pyrazol-1-ylcyclopentyloxyicarbony)-0-

{(trans-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ylQethylicyclobutylhomoserine.  Isomer
D2 was sequentially used i General Procedure D, General Procedure K with trans-2-(3,5-
dimethyl-1H-pyrazol-1-yljeyclopentvl  {2,5-dioxopyrrolidin-1-yl}  carbonate  {racemic,
prepared using General Procedure J with trans-2-(3,5-dimethvl-1H-pyrazol-1-ylcvclopentan-
1-o0l), then General Procedure N followed by preparative HPLC to afford the title compound
as the second eluting isomer of unknown absolute stereochenistry at the cyclopentane. LCMS
theoretical m/z = 540.32. [M-+H}+, found 540.3. The absolute stercochemistry of the product

of Example 155b was subsequently assigned as N-{{{{15,28)-2-(3,5-dimethyl- 1 H-pyrazol-1-
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vhcyclopentyloxy) carbonvi}-0-{(1s,35)-3-(2~(5,6,7.8~tetrahydro-1,8-naphthyndin-2-

vhethylicyclobutyly-L-homoserne {(see structure in FIG. 1, Tabie 2).

Foxample 136a, Compound 116

N Q
@r& é\:r//o
HNI\/O.«,B Q
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[3497] N-{({(trans}-2-(3,5-dimethyi- 1 H-pvrazol- 1 -vljcyclohexyvlloxvicarbonyi}-O-(irans-
3-(2-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-yDethybeyclobutyithomoserine . Isomer B2 was
sequentially used in General Procedure D, General Procedure K with trans-2-(3,5-dimethyl-
1H-pyrazol-1-vhcyclobhexyl (2,5-dioxopvrrohidin-1-vl) carbonate (racemic, prepared using
General Procedure J with trans-2-(3 5-dimethyl-IH-pyrazol-i-vhcyvelohexan-1~ol), then
General Procedure N followed by preparative HPLC to afford the title compound as the first
cluting isomer of unknown absolute stercochemistry at the cyclohexane. LUMS theoretical
m/z = 55433, [M+H1+, found 554 4. The absolute stercochemistry of the product of Example
156a was subsequently assigned as N-({{{1R,2R}-2-(3,5-dimethyl-1H-pyrazol-1-
vhcvclohexyhoxyearbony}-O-({15,38)-3~(2-{5,6,7 8-tctrahydro-1, 8-naphthyridin-2-

vhethylevelobutvl)-L-homoserine (see structure in FIG. 1, Table 2}

Fxample 156b, Compound 116

HN.,, O
o S

13498} N-{{(Gtrans}-2-(3,5-dimethyl- 1 H-pyrazol-I-ylicyclohexyiloxylcarbony)--
(trans-3-{2-(3,6,7,8-tetraliydro- 1, 8-naphthyridin-2-ylethyDoyclobutyDhomoserine. Isomer
B2 was sequentially used 1n General Procedure B, General Procedure K with trans-2-(3,5-
dimethyl-1H-pvrazol-1-vleyclohexvl (2,5-dioxopyrrolidin-1-y1} carbonate (racemic,
prepared using General Procedure T with trans-2-(3,3-dimethyl-1H-pyrazol-1-yi)eyclohexan-

1-01}, then General Procedure N followed by preparative HPLC to afford the title compound
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as the second cluting isomer of unknown absolute stereochemistry at the cyclchexane. LCMS
theoretical m/z = 554 33, [M-+HJ+, found 554 4. The absolute stereochemistry of the product
of Example 156b was subsequently assigned as N-(({(15,28)-2-(3,5-dimethyl-1H-pyrazol-1-

vhcevelohexyhoxylearbony}-0-((15,38)-3-(2-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-

vhethyDeyelobutyl)-L-homoserine {see stracture in FIG. 1, Table 2}

Fxample 137, Compound 117

ZI

1(3499] N-f(I-(tert-butoxycarbonyl)-3-{3-chiorophenyliazetidin-3-yiloxylcarbony)-0-
{trans-3-(2-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yiethylicyclobutylihomaserine. Isomer
D2 was sequentially used m General Procedure D, General Procedure K with tert-butyl 3-(3-
chlorophenyD-3-(({(2,5-dioxopyrrolidin- -y Doxvicarbonyvijoxyiazetidine- 1 -carboxylate
{prepared using General Procedure § with tert-butyl 3-(3-chlorophenyl}-3-hydroxyazetidine-
1-carboxylate), then General Procedure N. LCMS theoretical m/z = 643 .29, [M+H]+, found
643.3.

Example 138, Compound 118

0.0

HN oy Oy y
* N
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3500} NA{(I-(tert-butoxycarbonyl)-3-{4-isopropylphenybazetidin-3-yloxyycarbonyi)-
O-{trans-3-(2-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yethyl)cyclobutyhomaserine.
Isomer D2 was sequentially used m General Procedure D, General Procedure K with tert-

butyl 3-{{{(2,5-dioxopyrrolidin-1-yiioxy)carbonyljoxy)-3-(4-isopropyiphenyazetidine-1-
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carboxylate {prepared using General Procedure F with tert-buty! 3-hydroxy-3-(4-
isopropylphenyhazetidine- 1 ~carboxvlate), then General Procedure N. LCMS theoretical nvz

= 65138 [M+H}+, found 651 4.

Example 159, Compound 119

O H
LM@ N

{0561} N-{{{ I-{tert-butoxycarbonyl)-3-(phenylethynyilazetidin-3~yjoxyicarbonyf)-(3-
(trans-3-{2-(3,6,7,8-tetraliydro- 1, 8-naphthyridin-2-ylethyDoyclobutyDhomoserine. Isomer
D2 was sequentially used 1n General Procedure B, General Procedure K with tert-butyl 3-
{{({(2,5-dioxopyrrolidin-1-yhoxyicarbonvhoxy)-3~(phenviethynyljazetidime- L -carboxyvlate
(prepared using General Procedure § with tert-butyl 3-hvdroxy-3-(phenylethynviazetiding- 1~
carboxyvlate), then General Procedure N, LCMS theoretical ov/z = 633 .33, [M+H}+, found
633 .4.

Fxample 160, Compound 120

gaet
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{6502 N-{I-{tert-butoxycarbonyilpiperidine-4-carbonyl}-O-{trans-3-(2-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-ylethyljcyciobutyBhomoserine. Isomer D2 was employved
QGeneral Scheme D-2 using General Proceduore [ with 1-(tert-butoxycarbonylypiperidine-4-

carboxvlic acid. LCMS theoretical m/z = 545 33, {M+H]+, found 545 3.

Fxample 161, Compound 121
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{6503} N-(3,3-difluorocycivhexane-I-carbonyl)-O-{trans-3-(2-(5,6,7 8~tetrahydro- 1,8~
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General
Scheme D-2 using General Procedure T with 3,3-difluorocyelohexane- I -carboxylic acid.

LOMS theoretical m/z = 480,27, [M+H]+, found 480.3.

Fxample 162a, Compound 122

13504 Nef-2-ethyl-4.4-difluorobutanop}-O-(trans-3-(2-(5,6,7,8-tetrahydro-1 8-
naphthyridin-2-yhethyficyclobutylhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure [ with 2-ethyi-4 4-difluorobutanoic acid, then General
Procedure N followed by preparative HPLC {o afford the title compound as the first cluting
isomer of unknown absolute stereochemistry at the 2-cthyl-4 4-diftucrcbutancic amide.
LCMS theoretical m/z = 468.27. [M-+H]+, found 468.3. The absolute stereochemistry of the
product of Example 162a was subsequently assigned as N-{{8)-2-cthvi-4 4-ditluorobutanoyl}-
O-((1s,38}-3-(2-¢5 6,7 8-tetrahydro-1 &-naphthyrndimn-2-yDethvijcyclobutyl}-L-homoserine
{see structure in F1G. 1, Table 2).

Fxample 162b, Compound 122

b

Ay

O
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[0505] N-f=2-ethyi-4 4-difluorobutanoy{}-O-(trans-3-(2-{5,6,7, 8-tetrah ydro-1 8-
raphthyridin-2-yhethylcyclobutylihomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure T with 2-ethyl-4,4-difluorobutanoic acid, then General
Procedure N followed by preparative HPLC to afford the title compound as the second
chiting isomer of unknown absolute stereochemistry at the Z-ethyl-4 4-diflucrobutancic
amide. LCMS theoretical nv/z = 468.27. [M-+H |+, found 468.3. The absolute stercochemistry
of the product of Example 162a was subsequently assigned as N-({R)-2-¢thvi-4,4-
diftaorchutanoy-0-({1s,383-3-(2-{5.6,7 8-tetrahydro-1. 8-naphthyridin-2-
vhethylicyclobutyly-L-homoserine {(see structure in FIG. 1, Table 2).

fxample 163a, Compound 123

[3506] N-{{{trans-2-(phenylethynylicyclohexylioxyjcarbonyfi-O-(trans-3-{2-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yliethyloyclobatyYliomoserine. Isomer D2 was sequentially
used in General Procedure B, General Procedure K with 2,5-dioxopvrrolidin-1-vi trans-2-
{phenviethvayhevelohexyl) carbonate (prepared using General Procedure § with trans~2-
{phenviethvavhcvelohexan-1-ol), and General Procedure N followed by preparative HPLC o
afford the title compound as the first eluting isomer of unkonown absolute stereochemistry at
the cyclohexane. LUMS theoretical m/z = 56031, [M+H}+, found 5603 The absolute
stercochemistry of the product of Example 163a was subsequently assigned as N-((({1R,28)-
2-{phenylecthynvlicyvclohexyvloxyicarbony}-0-({ 15,383-3-(2~(5,6,7 B-tetrahydro-1,8-
naphthyridin-2-vlethyDevclobutyl}-L-homoserine (see structure in FIG. 1, Table 2).
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[0507] N-{{{trans-2-(phenylcthynyiicyclohexylioxyjcarbony }-O-{trans-3-{2-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yilethylcyclobutyihiomoserine Isomer D2 was sequentially
used n General Procedure D, General Procedure K with 2 5-dioxopyrrolidin- 1-vi trans-2-
{phenylethynybevelohexyl) carbonate {prepared using General Procedure § with trans-2-
{phenylethvayhcyelohexan-1-ob), then General Procedure N followed by preparative HPLC
to afford the title compound as the second cluting isomer of unknown absolute
stereochemistry at the cyclohexane. LCMS theoretical m/z = 560.31. [M+H]+, found 560.3.
The absclute stereochemistry of the product of Example 163b was subsequently assigned ag
N-({{{15,2R}-2~{(phenylcthynvhcyclohexvhoxyjcarbonyl)-G-({1s,35)-3-(2-(5,6,7 8-
tetrabydro-1,8-naphthyridim-2-vlethylevclobutyl)-L-homoserine {see structure in FIG. 1,

Table 2},

Example 164, Compound 124

0
' o

[0508] N-{4-mnethyltetrahydro-2H-pyran-d-carbonyl)-O-(trans-3-(2-{3,6,7 8-tetrahydro-

1,8-naphthyridin-2-yhethylicyclobutylifiomoserine. Isomer D2 was employed in General
Scheme D-2 using General Procedure | with 4-methvltetraby dro-2H-pyran-4-carboxvlic acid.

LCMS theoretical m/z = 460 28 [M+H]+, found 460.3.

Fxample 165, Compound 125

O

HN O,

{0509} N-(2-cyclohexyl-2-methyipropanoyl~O-{trans-3-(2-(5,6, 7, 8~tetrahydro-1,5-
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General
Scheme D-2 using General Procedure I with 2-cyclohexyl-2-methylpropancic acid. LCMS

theoretical m/z = 486 .33, [M+H]+, found 4863,

Fxample 166, Compound 120

228
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[0516] N-(2-{pyridin-2-piibenzoyl)-O-{trans-3-{2-(3,6,7,8-tetraliydro-1,8-naphthyridin-
2~yhethyvlicyclobutyllhomaoserine Isomer B2 was employed in General Scheme D-2 using
General Procedure T with 2-(pyridin-2-yDbenzoic acid. LCMS theoretical m/z = 51527,
[MAH]+, found 5153,

Fxample 167, Compound 127

3511} N-{2-ethyl-4,4,4-trifluorobutanoyl)-O-(trans-3-(2-{5,6, 7, 8-tetrahydro-1,8-
naphithyridin-2-ylethyficyclobutyiihomoserine. Isomer D2 was employed 1n General
Scheme [3-2 using General Procedure | with 2-cthyl-4,4,4-trifluorcbutanoic acid. LCMS

theoretical m/z = 486 .26, [M+H]+, found 486.3.

Fxample 168, Compound 128
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{6512} N-{2-morpholinobenzovl)-{-(trans-3-(2~(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
viethyiicvclobutyfhomoserine. lsomer D2 was employed in General Scheme D-2 using
General Procedure | with 2-morpholinobenzoic acid. LOMS theoretical m/z = 523 .29,
[M+H]+, found 523 3,

Example 169, Compound 129
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[6513) N-(Z-cthyl-2-phenylhutanoyl}-O-(trans-3-(2-(5,8,7,8-tetrahydro~1,8-
naphthyridin-2-yDethy cyclobutybhomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedare I with 2-ethyl-2-phenylbutanoic acid. LCMS

theoretical m/z = 508 .32, [M-+H]+, found 5083,

Fxample 170, Compound 130

o

[0514] N-{IH-pyrrolof3,2-bjpyridine-7-carbony f}-O-{trans-3-(2-{5,6,7,8-tetralydro- 1,8~
naphthyridin-2-yDethylcyclobutyllhomoserine. lsomer D2 was emploved m General
Scheme D-2 using General Procedure Fwith TH-pyrrolof3,2-blpyridine-7-carboxylic acid.
LCMS theoretical my/z = 478 25 [M+H}+, found 478 4.

Fxample 171, Compound {31

O
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HN Q.
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{3515] N-fd-cyanotetrahpdro-2H-pyran-4-carbonyll-O-{trans-3-{2-{5,6, 7, 8-tetrah ydro-
1, &-naphthyridin-2-yhethylcyclobutylhomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure I with 4-cvanotetrahvdro-2H-pyran-4-carboxylic acid.
LCMS theoretical m/z =471 26, [M-+H}+, found 471 3.

Example 172, Compound 132



WO 2020/076862 PCT/US2019/055252

[3816] N-{I-{tert-butoxycarbonyi)-3-methiylazetidine-3-carbonyl}-O-(trans-3-{ 2~
{5,8,7,8-tetrahydro-1,8-naphthyridin-2-yDethylcpclobutyBhomaserine. lsomer B2 was
employed i General Scheme B-2 using General Procedure  with 1-(tert-butoxycarbonyl}-3-

methviazetidine-3-carboxylhic acid. LCMS theoretical m/z = 531.32. [M+H |+, found 531.3.

Fxample 173, Compound 133

HN.,, O,
Q 0 S I,

10517] Nofl-(tert-butoxycarbonyiazetidine-3-carbonyli-O-(trans-3-(2-{5,6,7,8-
tetrahydro-1,8-naphithyridin-2-ypiethylcyclobutyllhomaserine. Isomer D2 was employed in
General Scheme D-2 using General Procedure T with [-(tert-butoxycarbonyl)azetidine-3-

carboxylic acid. LCMS theoretical m/z = 517 30, [M+H]+, found 517 3.

Fxample 174, Compound 134

O

FiC ©
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oo ®

{08518} O-{trans-3-{2-(5,6,7 8-tetraliydro-1,8-naphith yridin-2-ylethy Y cyclobutyl}-N-{4-
(rrifluoromethylitetrahydro-2H-pyran-4-carbonyllhomoserine. Isomer D2 was emploved

General Scheme -2 using General Procedure [ with 4-(tinfluoromethylietrabydro-2H-pyran-
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4-carboxylic acid, then General Procedure N. LCMS theoretical m/z = 514 25, [M+H}+,

found 5143,

fxample 175a, Compound 135

3519} N-{I-{methylsulfonypiperidine-3-carbony)-O-(trans-3-{2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yDethyllcyclobutylifiomeoserine. Isomer D2 was employed 1n General
Scheme DB-2 using General Procedure | with T-{methylsolfonyipiperidine-3-carboxylic acid,
then General Procedure N followed by preparative HPLC 1o afford the title compound as the
first eluting 1somer of unknown absolute stercochemustry at the pipenidine. LCMS theoretical
m/z = 523.26. [M+HH, found 523.3. The absolute stercochemistry of the product of Example
175a was subsequently assigned as N-{{R}-1-(methylsulfonvi)piperidine-3-carbonvi}-0-
({1s,35)-3-(2-(5,6,7 8~tetrahydro-1, 8-naphthynidin-2-vethvhievclobutyl}-L-homoserine {(see
structure in FIG. 1, Table 2).

Ffxample 1756, Compound 135

Y H
HN I\/O
d O

OO0
HO

3520} Nefi-{methylsulfonyipiperidine-3-carbony)-O-{trans-3-(2-(5,6,7,8-tetrahydro-
L &-naphthyridin-2-vlethylicyclobutylihomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure | with -(methylsulfonylpiperidine-3-carboxylic acid,
then General Procedure N followed by preparative HPLC to afford the title compound as the
second eluting isomer of unknown absohite stereochemistry at the piperidine. LCMS
theoretical m/z = 523 26, [M-+HJ+, found 523.3. The absolute sterecochemistry of the product
of Example 173b was subsequently assigned as N-{{S)~ I -{(methyvisulfonypiperidine-3-
carbonvi}-0-((15,353-3-(2-(5.6,7 8-tetrahvdro- 1. 8-naphthvridin-2-yethyloyclobutyl)-L-

homoserine (see structure in FIG. 1, Table 2).

Fxample 170a, Compound 136
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16521} O-{trans-3-{2-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yhethyfcyclobuty)-N-

Ni

>

Iz

(4.5,8, 7-tetrahydro-I H-indazole-6-carbonyhomoserine. Isomer D2 was employed m
General Scheme D-2 using General Procedurs 1 with 45,6, 7-tetrahydro-1H-indazole-6-
carboxyvhie acid, then General Procedure N followed by preparative HPLC to afford the title
compound as the first cluting isomer of unknown absolute stereochemistry at the
cyclohexylpyrazole, LCMS theoretical m/z = 48228, [M+H]+, found 4823, The absolute
stereochemistry of the product of Hxample 176a was subsequently assigned as O-{(18,35)-3-
(2-(5.,6,7 8-tetrahydro-1, 8-naphthyndin-2-vhethvhcoyclobuty}-N-((R)}-4,5,6, 7-tctrabydro-1H-

mdazole~-6-carbonyi}-L-homoserine (see structure in FIG. 1, Table 2).

Example 176b, Compound 136
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[8522] Oftrans-3-(2-(5,6,7, 8-tetraliydro- 1, 8-naphthyridin-2-ybhethyl cyclobutyl}-N-

Iz

(4,56, 7-tetrahiydro- 1 H-indagole-t-carbonpfihomoserine. Isomer D2 was employved
General Scheme D-2 using General Procedure 1 with 4.5,6,7-tetrahydro-1H-indazole-6-
carboxvlic acid, then General Procedure N followed by preparative HPLC to separate the
diastercomers as the sccond ehuting isomer of unknown absohite stercochemistry at the
cyclohexyipyrazole. LCMS theoretical m/z = 482.28. [M+H|+, found 4823, The absolute
stereochemistry of the product of Example 176b was subsequently assigned as O-((15,38)-3~
{2-(5,6,7 B-tetrahvdro-1,8-naphthyrichin-2-vhethyleyclobuty)-N-((8)-4,5 6, T-tetrabydro-1H-

mdazole-6-carbonyl)-L-homoserine (see structure in FIG. 1, Table 2).

Fxample 177, Compound 137
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13523] O-ftrans-3-(2-{5,6,7,8-tetraliydro- 1, 8-naphthyridin-2-pliethy Hopclobutyl)-N-
(4,56, 7-tetrahydro-1 H-indazole-7-carbonylihomaserine. Isomer D2 was employed in
General Scheme D-2 using General Procedure T with 4,5,6,7-tetrahydro-1H-indazole-7-

carboxylic acid. LCMS theoretical m/z = 482 28, [M+H]+, found 482 3.

Example 178, Compound 124

[524] N-{4-methyitetrahydro-2H-pyran-d-carbonyl)~O-{cis-3-(2-(5,6,7,8-tetrab ydro-
1, 8-naphithyridin-2-yijethyiicyclobutyihomoserine. Prepared according to General Scheme
B using General Procedure 1 with 4-methyhetrahvdro-2H-pyran-4-carboxylic acid. LCMS

theoretical m/z = 460 28, [M+H]+, found 460.3.

Fxample 179, Compound 124
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[B5825] N-{4-methyltetrahydro-2H-pyran-d-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetraliydro-
§L8-naphthyridin-2-yhethylcycloburyl) homoserine. Isomer E2 was employed in General
Scheme E-2 using General Procedure I with d-methylictrahydro-2H-pyran-4-carboxylic acid.
LCMS theoretical m/z = 460.3 [M+HI+, found 460.3.

Example 180a, Compound 158
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[6526] N-((R}- I-methyi-4,5,6, 7-tetrahiydro- 1 H-indazole-6-carbonyl}-O-(trans-3-{2-
(3,6, 7, 8-tetraliydro-1,8-naphthyridin-2-yiethylcyclobutyliomoserine. Isomer D2 was
craployed in General Scheme D-2 using General Procedure | with 1-omethyl-4,5.6,7-
tetrahydro-~1H-ndazole-6-carboxylic acid, then General Procedure N followed by preparative
HPLC to afford the first cloting of two diastercomers as a single stercoisomer. LCMS
theoretical nv/z = 496.29. {M+H}+, found 496.3. The absolute stercochemistry of the product
of Example 180a was subsequently assigned as N-{{K}-1-methyi-4.5,6,7-tctrahvdro-1H-
mdazole-6-carbonyi}-0-((15,38)-3-(2-(5,6.7 8~tetrahvdro-1,8-naphthyridin-2-

vhethyvleyelobutyl)-L-homoserine {(see structure in FIG. 1, Table 2).

Example 180h, Compound 138

ZL

[B85827] N-{{8}-I~-methyl-4,5,6, 7-tetrabiydro- 1 H-indazole-6-carbonyl)-O-(irans-3-(2-

(5,6, 7, 8-tetrahydro- I, 8-naphthyridin-2-yiethylicyclobutyhomoserine. Isomer D2 was
employed in General Scheme B-2 using General Procedure T with 1-methyl-4,3,6,7-
tetrahydro-1H-indazole-6-carboxylic acid, then General Procedure N followed by preparative
HPLC to afford the second cluting of two diastereomers as a single stereoisomer. LCMS
theoretical m/z = 496 29, [M-+HI+, found 496 3. The absolute stergochenustry of the product
of Example 180b was subsequently assigned as N-{(5}-1-methyl-4,5,6 7-tetrahydro-1H-
indazole-6-carbony-0-((15,35)-3-(2-(5,6,7 8-tetrahydro-1,8-naphthyvridin-2-

vhethyheyclobutyl)-L-homoserine (see structure in FIG. 1, Tabie 2).

Example {81, Compound 139
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[6528] N-{I-ethyl-4,4-difiuvrocycivhexane~-1-carbonyl)-O-{trans-3-(2-{5,6,7,8-~
tetrahpdro-1,8-naphthyridin-2-yllethylicvclobutylihomoserine 1somer D2 was employed in
General Scheme 13-2 using General Procedure [ with 1-cthyl-4,4-difluorocyelohexanc-1-

carboxyvhic acid. LCMS theoretical m/z = 5083, [M+H]+, found 508 3.

Example {82, Compound 140

[0529] N-{I-{G-methylindoline- I-carbonylcyclopropane-1-carbonyi})-O-(trans-3-(2-
(5,6, 7,8-tetraliydro- 1L, 8-naphthyridin- 2-ylethyljcyclobutyBhomoserine. Isomer D2 was
cemploved m General Scheme D-2 using General Procedure T with 1-{6-methylindoline-1-
carbonvljevelopropane-1-carboxylic acid. LCMS theorctical vz = 561.3. [M-+H}+, found
561.3.

Fxample 183, Compound 134
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13530} {3-fcis-3-(2-{3,6,7 8-tetrahydro- 1, 8-naphithyridin-2-yllethylicyclobuty{}-N-{(4-

(triffuoromethyijtetrahydro-2H-pyran-4-carbonyihomoserine. Isomer E2 was emploved in
General Scheme E-2 using General Proceduare [ with 4-trifluoromethylietrahydro-2H-pyran-

4-carboxylic acid. LUMS theoretical m/z = 514 2 {M+H]+, found 5142

Example 184, Compound 141
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{05831} N-{4-{{{tert-butoxycarbonyilamino)methylietralydro-2H-pyran-4-carbonyi}-0O-
{cis-3-{2-(5,6,7,8-tetrafiydro-1 8-naphthyridin-2-ylethyijcyclobutyi}homoserine. Isomer E2
was emploved in General Scheme E-2 using General Procedure T with 4-{{{tert-
butoxvearbonylaminoymethyljtetrahvdro-2H-pvran-4-carboxylic acid. LCMS theoretical my/z
=575 3 [M+H]}+, found 575.3.

Fxample 183, Compound 142
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[8532] N-{I-{pyridin-3-pimethylcyclopropane-I~carbony{-O-(trans-3-(2-(5,6,7,8~
tetrahpdro-1,8-naphthyridin-2-yllethylicvclobutylihomoserine 1somer D2 was employed in
General Scheme 13-2 using General Procedure [ with 1-(pyndin-3-vimethylcyclopropane-1-

carboxyvhic acid. LCMS theoretical m/z = 493 3. [M+H]+, found 493 .2

Example 186, Compound 143
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[8533] N-3-chioro-S-methylisonicotinoyi-O-(4-(5,6,7 8-tetrabiydro- 1 8-naphthyridin-
2-viibutyiiomoserine. Prepared according to General Scheme € using General Procedure I
with 3-chloro-5~-methyhsonicotinic acid. LCMS theoretical m/z = 461.2 [M-+H]|+, found
461.2.

Fxample 187, Compound {44
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[0534] N-{d-methyltetrahydro-2H-pyran-4-carbony)-O-(4-{5,6, 7, 8-tetrahydro-1,8-
naphthyridin-2-ylbutyljhomoserine. Prepared according to General Scheme C using
General Procedure | with 4-methyltetrahydro-2H-pyran-4-carboxylic acid. LCMS theoretical
m/z = 434 3 [M+H]+, found 434 3.

Example 188, Compound 145
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{6535} N-(2,6-dichlorobenzoyl}-O-(4-(5,6, 7, 8~tetrahydro-1,8-naphthyridin-2-
yhbutyDhomoserine. Preparcd according to General Scheme C using General Procedure 1

with 2,6-dichlorobenzoic acid. LCMS theoretical my/z = 480.1 [M-+H|+, found 480.2.

Example 189, Compound 146
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[05836] N-{3,3-dichloroisonicotinoyl}-O-(4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
vibutydhomoserine. Prepared accordmg to General Scheme C using General Procedure |

with 3,5-dichloroisonicotinic acid. LOMS theoretical m/z = 481.1 [M+H|+, found 481.2.

Fa7

Example 190, Compound 147
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[0537] N-{I-{d-(tert-butyliphenylicyclobutane- I-carbonyl}-O-{trans-3-({2-(5,6, 7,8~
tetrahydro-1,8-naphthyridin-2-yilethylcyclobutyihiomoserine Isomaer D2 was emploved 1n
General Scheme D-2 using General Procedure [ with T-{4-(tert-buty)phenylcyclobutane-1-
carboxyvhic acid. LCME theoretical m/z = 548 3 [M+H]+, found 548 3.

Example 191, Compound 124
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[6538] N-{d-methylictrahydro-2H-pyran-d-carbonyl)-O-(cis-3-{2-{5,6,7,8-tetrahydro-
L 8-naphthyridin-2-ybhethyloyclobutyhomoserine. Isomer El was employed in General
Scheme E-2 using General Procedure § with 4-methyltetrahydro-2H-pyran-4-carboxylic acid.

LOMS theoretical m/z = 460 3. [M+H]+, found 4603,

Fxample 192, Compound {34

13539} {3-fcis-3-(2-{3,6,7 8-tetrahydro- 1, 8-naphithyridin-2-yllethylicyclobuty{}-N-{(4-
(triffuoromethyijtetrahydro-2H-pyran-4-carbonyihomoserine. Isomer E1 was emploved in
General Scheme E-2 using General Proceduare [ with 4-(trifluoromethyftetrabvdro-2H-pyran-

4-carboxylic acid. LUMS theoretical m/z = 514 3, [M+H|+, found 5143

Example 193, Compound 148
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[0544] N-{3, 3-dimethylisonicotinoyl}-O-(cis-3-(2-{5,6,7,8-tetrakydro-1, 8-naphthyridin-
2vhethylcyclobutylihomoserine. Isomer E1 was eraployed i General Scheme E-2 using
General Procedure 1 with 3,5-dimethylisonicotinic acid. LOMS theoretical m/z = 467.3.
IM+H}+, found 467.3.

Example 194, Compound 149
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{6541} N-(3-chioro-5-methylisonicotinoy{}-O~{cis-3-{2~(3,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethycyclobatybhomoserine. Isomer El1 was employed in General
Scheme E-2 using General Procedure | with 3-chloro-5-methvlisonicotinic acid. LEMS
theoretical m/z = 487 2 [M+H]+, found 487 2.

Example 195, Compound 150
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[0542] N-{3,3-dichloroisonicotinoyl}-O-(cis-3-{2-(3,6, 7, 8-tetrakydro-1,8-naphthyridin-
2yllethylicyclobutyiomoserine. Isomer E2 was emploved in General Scheme E-2 using
General Procedure T with 3.5-dichloroisonicotinic acid. LCMS theoretical m/z = 307.1
[M-+H]+, found 507.1.

Fixample 196, Compound 151
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{6543} N-ghicyclof2. 2.2 foctane-2-carbonyli-O-(trans-3-{2-{5,6, 7, 8-tetrah ydro-1,8-
raphthyridin-2-yhethylcyclobuylihomoserine. Isomer D2 was emploved m General
Scheme D-2 using General Procedure T with bicyelof2 .2 Zjoctane-2-carboxvlic acid. LCMS

theoretical m/z = 4703 [M+H}+, found 4703,

Example 197, Compound 152

H

N N
| RS
P

[0544] N-{2-methyl-1,2,3,4-tetrabydronaplithalene-2-carbonyl}-O~{trans-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yethylicyclobutyBhomoserine. Isomer D2 was employed in
General Scheme D-2 using General Procedure | with 2-methyl-1.2,3 4~
tetrabvdronaphthalene-2-carboxylic acid. LUMS theoretical m/z = 430.27. [M+H]+, tound
430.3.

Example 198, Compound 153

(.;)‘ Y
/S’:Q
M
O

HN %E/\/Ol,"__’,ﬂ\ H

/j\‘% L N\ N
HC™ "0 |

L

[3545] Nef(methyisulfonyDprolyl}-O-{trans-3-(2-(5,6,7,8-tetrak ydro- 1, 8-naphthyridin-
2-yiethviicyclobutyfifomaoserine. Isomer 32 was emploved in General Scheme D-2 using
General Procedure T with (methylsulfonvhproline. LOCMS theoretical mvz = 509 2. [M-+H]+,

found 509 .3,

Fxample 199, Compound 149

N i
| o

o
Gl HN o)
7\ H
HO™ Y0
~
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0546 N-{3-chloro-S-methylisonicotinoy}-O-{cis-3-(2-(5,6,7, 8-tetrakydro-1,8-
naphthyridin-2-yhethyhcyclobutyllhomoserine. Isomer E2 was employed in General Scheme
E-2 using General Procedure [ with 3-chloro-S-methylisonicotinic acid. LOMS theoretical m/z

= 4872 [M+H}+, found 487.2.

Example 200, Compound 154

{6547} N-(2,4-dimethyinicotinoy}-O-{cis-3-(2-(5.6,7,8-tetrahiydro-1 8~-naphthyridin-2-
vhethylicyclobutyDhomoserine. Isomer E2 was emploved in General Scheme E-2 using
Gengeral Procedure | with 2 4-dimethyhucotinic acid. LCMS theoretical m/z = 467.3 [M+H]+,
found 467 3.

Fxample 201, Compound 155

{0548} N-{d-phenyltctraliydro-2H-pyran-d-carbonyl}-O-{trans-3-(2-(3,6, 7, 8-tetrahiy dro-
1,8-naphthyridin-2-yllethylicyclobutylihomoserine. Isomer D2 was emploved in General
Scheme D-2 using General Procedure T with 4-phenvitetrahydro-2H-pyran-4-carboxylic acid.
LCMS theoretical ov/z = 522 3 [M+H]+, found 522.2.

Example 202, Compound 156
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{6549 N-{d-cpano-2,6-dimethylbengoyil-O-{cis-3-{2-{3,6,7 8-tetrahydro-1 8-
raphthyridin-2-yhethylcyclobutyidhomaoserine. somer E2 was enmploved in General
Scheme E-2 using General Procedure | with 4-cyano-2,6-dimethylbenzoic acid. LCMS

theoretical m/z = 491 3 IM+H]+, found 49813,

Example 203, Compound 157

[0556] O-{cis-3-{2-{5,4, 7, 8-tetrah pdro- 1 R-naphthyridin-2-vlethycyclobutyl}-N-{2,4,6-
trimethylpyrimidine-5-carbonyliomoserine. Isomer E2 was employed in General Scheme
52 using General Procedure 1 with 2.4, 6-trimethylpyrimidine-3-carboxylic acid. LCMS
theoretical m/z = 482 3 [M+H]+, found 4822,

Fxample 204, Compound 138

0551 ] (fcisg-3-(2-(5,6,7,8-tetrahydro- 1 8-naphthyridin-2-ylethycyclobutyl}-N-( 2, 4,6~
irimethyinicotinoylihomoserine. Isomer E2 was employed in General Scheme E-2 using
General Procedure | with 2.4, 6-trimethvinicotinic acid. LCMS theoretical mvz = 4813
[M+H]+, found 481 2.

Example 203, Compound 159

N
T | O
Gl HN,, O
H
J:\/ %3%/”\ N
HC™ ~0O |
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[0552] N-{3-chloro-S-fluoroisonicotinopl}-O-(cis-3-{2-{5,6, 7, 8-tetrahydro-1 8-
raphthyridin-2-yiethyfcyclobutyidhomaoserine. somer E2 was enmploved in General
Scheme E-2 using General Procedure | with 3-chloro-5-fluoroisonicotinic acid. LCMS
theoretical m/z = 491 2 IM+HI+, found 491.1.

Example 206, Compound 160

{0553} N-{I-{isoguinolin-I-yplcyclopropane-I-carbonyl}-O-{trans-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yethylicyclobutyBhomoserine. Isomer D2 was employed in
Gengeral Scheme D-2 using General Procedure | with -{isocquinchin-1-yiicyclopropane-1-

carboxyvhic acid. LCMS theoretical m/z = 5293, [M+H]+, found 5293,

Fxample 207, Compound 161

y]

C
" O,
Ay H
T O A
0 |
s

[854] N-(2-(pyridin-2-yfspiro{3.3 Jheptane-2-carbonyi}-O-{trans-3-(2-(5,6, 7,8~

i = ¥
N HN
MO

tetraliydro-1,8-naphthyridin-2-ylethylcyclobutyliomoserine. Isomer D2 was employed n
General Scheme -2 using General Procedure [ with 2~(pynidin-2-vhspiro|3.3 theptane-2-

carboxvlic acid. LCMS theoretical m/z = 3333, [M+H]+, found 533.3.

Fxample 208, Compound 162
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[B555] N-A{2-{ I-methyi-1 H-pyrazoi-d-viitetrahydrofuran-2-carbonyl}-O-{trans-3-{2-
(5,6, 7, 8~tetrahydro-1,8-naphithyridin-2~-yiethylcyclobutyllhomoserine. Isomer D2 was
emploved in General Scheme D-2 using General Procedure 1 with 2-(I-methyl-1H-pyrazol-4-
viyetrahydrofuran-2-carboxylic acid, then General Procedure N followed by preparative
HPLC to afford the title compound as the first ehuting isomer. LCMS theoretical m/z = 512.3.
[M-+H]+, found 512.3.

Fxample 209, Compound 162

O

e

e e
N HN Cr. ’
Ny N
HO™ 0
~

8356} N-A{2-{ I-methyi-1 H-pyrazoi-d-viitetrahydrofuran-2-carbonyl}-O-{trans-3-{2-

(3,6, 7, 8-tetrahydro-1,8-naphthyridin-2-yiethylicyclobutyihomoserine.  {somer D2 was
employed in General Scheme DB-2 using General Procedure T with 2-(-methyl-1H-pyrazol-4-
yvhitetrahydrofuran-2-carboxylic acid, then General Procedure N followed by preparative HPLC
to atford the title compound as the sccond eluting isomer. LEMS theoretical m/z = 512.3.
[MHH+, found 512.3.

Fxample 210, Compound 163

o
HN O, ’
| N N
HO™ O |
=

16557} N-(2,4-dimethyl-6-oxo-1,6~-dikydropyridine-3-carbonyl}-O-(cis-3-(2-{3,6,7,&-

EAVEN

HN. =

tetrahydro-1,8-naphthyridin-2-yiethylicyclobutyBhomoserine. Isomer E2 was emploved in
Gengeral Scheme E-2 using General Procedure I with 2 4-dimethyi-6-oxo-1,6-dihydropyriding-

3-carboxylic acid. LCMS theoretical m/z = 491.2 [M-+H|+, found 491.1.

Fxample 211, Compound 164
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{0558 N-{4,6-dimethylpyrimidine-5-carbonyl}-O-{cis-3-(2-(5,6,7,8-tetrabiydro-1,5-
naphthyridin-2-yDethycyclobutyllhomoserine. Isomer E2 was employed in General Scheme
£-2 using Qencral Procedure 1 with 4.6-dimethylpyrimidine-S-carboxyhic acid. LCMS

theoretical m/z = 468 3 [M+H]+, found 468 2.

Fxample 212, Compound 165

FaCa o, O

13559} N-£2,6-dichloro-4-{trifluoromethylibengopl}-O-(cis-3-{2-{5,6,7 8-tetrah pdro-1,8-
naphthyridin-2-yhethyficyclobutylhomoserine. Isomer E2 was emploved in General Scheme
E-2 using General Procedure 1 with 2,6-dichloro-d-(trnifluoromethylbenzoic acid. LOMS
theoretical m/z = 374 1 [M+H]+, found 574.1.

Ffxample 21353, Compound 166

[0566] N-{1-{2-fluorophenylicyciopropane-I-carbonyl)-O-(trans-3-(2-(5,6,7,8-
tetrafipdro-1,8-naphthyridin-2-ylethyljcyciobutylhomoserine. Tsomer D2 was employed in
General Scheme D-2 using General Procedure 1 with 1-(2-flacrophenylevelopropane-1-

carboxvlic acid. LCMS theoretical m/z = 35123, [M+H]}+, found 512.3.

Fxample 214, Compound 167
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{6561} N-{I-{benzofd][1,3 [dinxol-5-yicyciohexane-I~carbony}-O-{trans-3-(2-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-yllethylicvclobutylihomoserine 1somer D2 was employed in
General Scheme D-2 using General Procedure [ with 1-(benzojd]{ 1.3 ]dioxol-5-

vhcyelopropane-1-carboxylic acid. LCMS theoretical m/z = 5643, [M+H|+, found 564.3.

Example 215, Compound 168

13562] N-§2,2-difluoro-I-{m-talylicyclopropane-1-carbony}-O-(trans-3-{2-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-ypiethylcyclobutyllhomaserine. Isomer D2 was employed in
General Scheme D-2 using General Procedure T with 2,2-difluoro-T-(m-tolyleyelopropane-1-
carboxylic acid. LCMS theoretical m/z = 328 3. [M+H|+, found 5283,

Fxample 216, Compound 169

O o

HiN C.,,
I‘V O«V/\/ H
N N
7R

HOT D I
N

[6563] O-{trans-3-{2-(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yhethyf cyciobutyl)-N-{ 1~
(tetrahydro-2H-pyran-2-plicyclopropane-I-carbonyhiomoserine. Isomer D2 was emploved
in General Scheme D-2 using General Procedure { with 1-(tetrahydro-2H-pyran-2-
vheyclopropane-1-carboxylic acid. LUMS theoretical m/z = 486.3. [M+H|+, found 486.3

7 ¢

Fxample 217, Compound 170
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3564} Nefd-methoxy-2,6-dimethylbenzop)-O-(cis-3-(2-{5,6,7, 8-tetrah ydro-1,8-
naphithyridin-2-yethyficyclobutyiihomoserine. Isomer E2 was employed in General Scheme
E-2 using General Procedure 1 with 4-methoxy-2,6-dimethylbenzoic acid. LEMS theoretical

m/z = 4963 [M+H|+, tound 496.2.
Fxample 218, Compound 171

0

/l\ N CF,
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[0565] N-{{-acetyl-d-(trifluoromethy fpiperidine-4-carbonyl}-O-{cis-3-{2-(5,6,7,8-
tetrahipdro-1,8-naphthyridin-2-ylethylicyclobutyllhomoserine lsomer E2 was sequentially
used in General Procedure D, General Procedure  with 1-(tert-butoxycarbonyl)-4-
(trifluoromethy Dpiperidine-4-carboxylic acid, General Procedure D, General Procedure L,

and Gengral Procedure N, LCMS theoretical m/z = 496 3 [M+H|+, found 496.2.

Fxample 219, Compound 172

3566} N-(2,3-dikpdrobenzofb]f 1, 4d]dioxine-2-carbonyl}-O-(trans-3-(2-{3,6, 7,8~
tetraliydro-1,8-naphthyridin-2-ylethylcyclobutyiiiomoserine. Isomer D2 was employed n
General Scheme D-2 using General Procedure T with 2,3-dihydrobenzo{bl{ 1,4 ]dioxine-2-~

carboxylic acid. LCMS theoretical m/z = 496 2. [M+H|+, found 4962,

2438
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Fxample 220, Compound 173

' H
A \\, Ny N

o) | D
[0567] N-{1-{3-chiorobenzylcyclopentane-I-carbonyl)-O-(trans-3-{2-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-ylethyljcyciobutylbhomoserine. Isomer D2 was employved
General Scheme D-2 using General Procedore § with 1-(3-chlorobenzvlcoyelopentane-1-
carboxylic acid. LCME theoretical m/z = 554 3 [M+H]}+, found 554 3.

N7

Fxample 221, Compound 174

L0 G

HN O,
' H
:C/ \:‘1\/\/“\ N
HO™ O f
N

{0563 O-{trans-3-(2-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-ylethy ) cyclobuiyi-N-(1-

(&)
O

{3-{trifluoromethoxylphenvlcyclopropane-i-carbonylihomoserine.  Isomer D2 was
employed i General Scheme -2 using General Procedore 1 with 1-(3-
(trifluoromethoxyphenvl} cyclopropane-1-carboxylic acid. LCMS theoretical mvz = 562.2.

IMH+H}+. found 562.2,

Fxample 222, Compound 175

[3565] Nefd-fluoro-2,6-dimethyibenzoyih-O-(cis-3-(2-(5,6,7,8-tetrahydro-1 8-
naphithyridin-2-yethyficyclobutyiihomoserine. Isomer E2 was employed in General Scheme
E-2 using General Procedure 1 with 4-fluoro-2,6-dimethylbenzoic acid. LOUMS theoretical m/z
=484 3 [M+H]+, found 484 2.

Fxample 223, Compound 148
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{65761 N-(3,5-dimethylisonicotinoyl}-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-viethylicyclobutyDihomoserine. Isomer E2 was emploved in General Scheme E-2 using
General Procedure [ with 3,5-dimethvlisonicotinic acid. LCMS theoretical m/z = 4673
[M+H]+, found 467 2.

Example 224, Compound 178

g
i,«'N

HN O..
N N N
HO O | i
P

{6571} N-{quinazolin-4-yl}-O-{trans-3-(2-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-
vhethylicyclobutyDhomoserine. Prepared according to General Scheme A using General

Procedure E with 4-chloroquinazoling. LCMS theoretical m/z = 462 3. [M-+H}+, found 462 3.

Example 225, Compound 187

{6572} N-{2-{tert-butyl}pyrimidin-4-p~-O-(trans-3-(2-(5,6, 7, 8~tetrah ydro-1,5-
naphthyridin-2-yhethyfoyclobatybhomoserine. Isomer B2 was employed m General
Scheme D-2 using General Procedore E with 2-tert-butyl-4-chloro-pyrimidine. LCME

theoretical m/z = 468 .3 [M-+H]+, found 468 3.

Fxample 226, Compound 188
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[6573] Nefd-(tert-butyldpyrimidin-2-pl}-O-{trans-3-{2-(5,6, 7, 8-tetraliydro- 1, 8-
naphthyridin-2-yethyficyclobutyiihomoserine. Isomer D2 was employed 1n General
Scheme [3-2 using General Procedure E with 4-(tert-butyl}-2-chloropynmidime. LUMS

theoretical m/z = 468 .3 [M+H]+, found 4683,

Fxample 227, Compound 178

N
=
| | N
N =N
HNI\/O,,,
HO C

{6574} O-{trans-3-{2-(1,8-naphthyridin-2-yethvijcyclobutyl}-N-{quinazolin-4-
vihomoserine. Isomer D1 was emploved in General Scheme D-2 following General

Procedure E with 4-chloroquinazoline. LOMS theoretical m/z = 462 3 [M-+H{+, found 462 .3,

Example 228, Compound 178

N
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X
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N

{3575] O-(trans-3-(2-( 1, 8-naphthyridin-2-ylethyilcyclobutyl)-N-{guinazolin-4-
vihomaoserine. lsomer D2 was employed m General Scheme D-2 following General

Procedure E with 4-chloroguinazoling. LCMS theoretical m/z = 462 3 [M+H}+, found 462 3.

Ffxample 229, Compound 186
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[3576] Nef6-(tert-butyllpyrimidin-4-pl}-O-{trans-3-{2-(5,6, 7, 8-tetraliydro- 1, 8-
naphthyridin-2-yethyficyclobutyiihomoserine. Isomer D2 was employed 1n General
Scheme [3-2 using General Procedure E with 4-(tert-butyl}-6-chloropynmidime. LUMS

theoretical m/z = 468 3 [M+H]+, found 468 3.

Fxample 230, Compound 210

[B5877] N-{4-amino-2,6-dichlorobenzoy}-O-({1r,3R)-3-(2-{3,6,7 8-tetrahydro-1,8~
naphithyridin-2-yiethylcyclobutyi}-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedurs 1 with 4-aming-2 6-dichlorobenzoic acid. LCMS
theoretical m/z = 5202 [M+H}+, found 521 .1

Fxample 231, Compound 211

\\/N\
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QO OH ]
P

[B578] N-{d-chioro-2,6-dimethyinicotinoy~O-({Ir,3R}-3-(2-{5,6,7,8~tetrahydro-1,8-
naphthyridin-2-yhethycyclobutyl)-L-homoserine. Isomer E2 was empioyed in General
Scheme E-2 using General Procedure | with 4-chloro-Z,6-dinmethyinicotinic acid. LCMS

theoretical m/z = 5602, [M+H]}+, found 501 .2.

Example 232, Compound 212
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[6579] N-3-chioro-6-methyipicolinoyl}~-O-((1r,3R)-3-(2-{5,6,7 8~tetrahydro-1,8-
naphthyridin-2-yhethycyclobutyl)-L-homoserine. Isomer E2 was empioyed in General
Scheme E-2 using General Procedure | with 3-chioro-6-methvipicolinic acid. LCMS

theoretical m/z = 4862, [M+H]}+, found 487 2.

s

: HNZ\/\/O

07 OH

Fxample 233, Compound 213

13580] N-{(2R,68)-2,6-dimethylpiperidine- I-carbony}-O-{{1r IR}-3-(2-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-ypiethylcyclobutyll-f -homoserine. Isomer E2 was emploved
m General Scheme E-2 using General Procedure G with (2R,68)-2,6-dimethvipipendine.
LCMS theoretical m/z = 472 3 [M+H]+, foand 4733,

Fxample 234, Compound 214

Y
&

C& o
N o .
j/\A/m/\/N N
Y N

O OH l
N

{6581} N-{(2R,55%)-2,5-dimethvipyrrolidine- I -carbonyl)-O-((Ir,3R}-3-{2-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yDethylcyclobutyl}-L-homoserine. Isomer E2 was employed
in General Scheme E-2 using General Procedure G with (2R 58)-2 5-dimethylpyrrolidine.
LCMS theoretical ov/z = 4538 3 [M+H]+, found 4593,

Fxample 235, Compound 215
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16582} N-({2R,5R)-2, 5-dimethylpyrrolidine- I-carbonyl)-O-((1r,3R)}-3-{2-(5,6,7,8-

tetrahydro- 1, 8-naphthyridin-2~yDethylicyclobutyl}-L-homaoserine. Isomer E2 was emploved
in General Scheme E-2 using General Procedure G with (2R 5R}-2 S-dimethvlpyvrrolidine.

LCMS theoretical m/z = 458 3. [M+H|+, found 4593,

Fxample 236, Compound 216

[6583] N-(2,6-dichloro-4-cyanobenzoypl)-O-((Ir,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yDethyfcyclobutyl)-L-homaoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure T with 2,6-dichloro-4-cyanchenzoic acid. LCMS

theoretical m/z = 330 1. [M+H}+, found 531 1.

! Cl
0N ' lfo
Ci HNI\/O

o7 OH

Fxample 237, Compound 217

3584} N2, 6-dichlpro-3-nitrobenzoyl)-O-({ Ir,3R)-3-(2-(5,6, 7, 8-tetraliydro-1, 8-
naphthyridin-2-yiethyficyclobutyl)-L-homaoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure ¥ with 2,6-dichloro-3~ntrobenzoic acid. LCMS

theoretical m/z = 350 2. [M+H]+, tound 551.2.

Fxample 238, Compound 218
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{6585} O-{(1r,3R)-3-(2-(5.6,7,8-teirahydro-1,8-naphthyridin-2-yhethylcyclobutyl)-N-
(1,2, 4-trimethyl-6-oxo-1,6-dikydropyridine-3-carbonyl}-L-homoserine Isomer E2 was
employed in General Scheme E-2 using General Procedure 1 with 1,2 4-trimethyl-6-ox0-1.6-

dihydropyridine-3-carboxvlic acid. LCMS theoretical mvz = 496 3 [M+H |+, tound 497.3.

Fxample 239, Compound 219

13586} NafZ=chiloro-4-cyano=ti-methyltbenzovl=-O=((1r,3R)=3-{2-( 5,6, 7 8-tetrah vdro-1,8-
naphthyridin-2-vlethylicyclobutyl)-I -homaserine. Isomer £2 was emploved in General
Scheme E-2 using General Procedure T with 2-chloro-d4-cyano-6-methytbenzoic acid. LCMS

theoretical m/z = 510.2. [M+H]}+, found 5112,
Fxample 240, Compound 220

N\CE

~

e o5 Q

Br HN 34\/_,\ "
3387} N-{3-bromo-5-chioro-2-flucroisonicotinoyl}-O-{{ Ir,3R)~3-(2-(3,6, 7, 8~tetrah ydro-
1,8-naphthyridin-2-ylethyllcyclobutyl}-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure  with 3-bromo-3-chioro-2-flusroisonicotinic acid.
LCMS theoretical m/z = 368 1. [M+H]|+, found 569.1.

~ 47

Fxample 241, Compound 221
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{6588} Of( 11, 3R)-3-(2-(5,6,7, 8-tetralydro-1,8-naphthyridin-2-yhethylcyclobuty}-N-
(5,6,7,8~tetrahydronaphthalene-1-carbonyl)-L-homoserine. Isomer E2 was employed in
General Scheme E-2 using General Procedure T with 5,6,7 8-tetrahydronaphthalene-1-

carboxyvhic acid. LCME theoretical m/z = 491 3 [M+H]+, found 4923,

Example 242, Compound 222

{6589} N-3-bromo-2,6-dimethylbenzoy)-O-{{ Ir,3R}-3-(2-(5,6,7 8-tetrakydro-1,8-
naphthyridin-2-yhethylcyclobutyl)-L-homoserine. Isomer E2 was erpioyed in General
Scheme E-2 using General Procedure | with 3-bromo-2,6-dimethvibenzoic acid. LCMS

theoretical m/z = 543 2 [M+H}+, found 544 .2,

Example 243, Compound 223

[6594] N-(3-chiloro-5-methoxyisonicotinoyl}-O-{{1r,3R}-5-(2-(5,6,7, 8-tetrakydro-1,8-
naphthyridin-2-yDethy cyclobutyl)-L-homaoserine Isomer E2 was employed in General
Scheme E-2 using General Procedure 1 with 3-chloro-5-methoxyisonieotinic acid. LCMS

theoretical m/z = 50622, [M+H]}+, found 503 2.

Fxample 244, Compound 224
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{6591} N-(2,6-dichloro-4-fluorobenzovl}-O-((1r,38)-3-(2-{5,6,7 8~tetrahiydro-1,8-
naphthyridin-2-yhethyoyclobatyl)-L-homaoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure | with 2,6-dichloro-4-fluorobenzoic acid. LCMS

theoretical m/z = 523 1. [M+H]}+, found 524 1.

Fxample 245, Compound 225

[3592] N-2-chloro-6-fluorobenzovl-O-((1r,3R)-3-(2-(5,6, 7, 8-tetrahydro- 1,8~
naphthyridin-2-yiethyficyclobutyl)-L-homaoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure 1 with 2-chloro-6-tluorobenzoic acid. LCMS theoretical

m/z = 489.2. [M+H]+, found 489.9.

Fxample 246, Compound 226

Br

{0593 N-{3-bromo-2-chloro-t-fluorobenzoyl}-O-{{1r,3R}-3-(2-(5,6,7 8-tetrahydro-1, 8~
raphthyridin-2-yiethyl cyclobutyi}-L -homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure { with 3-bromo-2-chloro-6-flucrobenzoic acid. LCMS

theoretical m/z = 567 1. [M+H}+, found 568.1.

Example 247, Compound 227
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{0594} N-{2,4-dimethyi-6-oxo-I-phenyi-1,6~diliydropyridine~-3-carbonyl)-O-{{1r,38}-3~

(2-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-yDethylcyclobutyl)-L-homoserine lsomer E2 was

emploved in General Scheme E-2 using General Procedure 1 with Z 4-dimethyl-6-oxo-1-
phenyl-1,6~-dihvdropyridine-3-carboxylic acid. LCMS theoretical m/z = 55383, [M+H]+,

found 5593,

Example 248, Compound 228

Q
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3595} Ne{5-bromo-2-hydroxyisonicotinoy-O-((1r,38)-3-{2-(5,6,7,8-tetrabydro-1 8-
naphthyridin-2-yiethyficyclobutyl)-L-homaoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure 1 with 3-bromo-2-bhydroxyisonicotinic acid. LEMS

theoretical m/z = 332 1, [M+H]+, tound 533.1.

Fxample 249, Compound 229

3396} N-{3-chiovo-5-cyciopropylisonicotinoy-O-((Ir,38)-3-(2-(5,6,7,8-tetrafiydro- 1, 8-

naplithyridin-2-yDethylficyclobutyl}-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedare 1 with 3-chloro-5-cyclopropylisonicotinic acid. LCME

theoretical m/z = 5312 2. [M+H]+, tound 513.2.

Fxample 230, Compound 230

238
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{6597} Ne{3=chioro-S-ethyiisonicotinoplj-O-({ Ir,3R)-3-{2-(3,6,7,8-tetrafiydro-1,8-
naphthyridin-2-yilethycyclobutyl}-L-homoserine Isomer E2 was eraployed in General
Scheme E-2 using General Procedure | with 3-chloro-5-cthylisonicotinic acid. LECMS

theoretical m/z = 5002, [M+H}+, found 501.2.

Example 251, Compound 231

{6598} Ne{3=chioro-S-ethyiisonicotinoplj-O-({ Ir,3R)-3-{2-(3,6,7,8-tetrafiydro-1,8-
naphthyridin-2-yhethylcyclobutyl)-L-homoserine. Isomer E2 was erpioyed in General
Scheme E-2 using General Procedure | with 3-cyano-2,6-dimethytbenzoic acid. LCMS

theoretical m/z = 490 2 [M+H}+, found 491 .2,

Example 252, Compound 232

NI Br
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' HNu o~ O y
N._ _N
L
0% 0H P
L

[6599] N-(3-bromo-3-fluoroisonicotinoyl}-O-((1r,3R)-3-(2-(5,6,7, 8-tetrahiydro-1,8~
naphthyridin-2-yhethyDoyclobatyl)-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure | with 3-bromo-5-fluorcisonicotinic acid. LCMS

theoretical m/z = 5341, [M+H]}+, found 5351,

Fxample 253, Compound 233
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(36060} Ne(Z-methoxy-3,5-dimethylisonicotinoyl}-O-{(1r,3R)-3-(2-{5,8, 7 8-tetrab ydro-
1, 8-naphihyridin-2-ylethylicyclobutyl}-L -homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure T with 2-methoxy-3,5-dimethylisonicotinic acid. LECMS

theoretical m/z = 496 2. [M+H]+, tound 497.2.

Fxample 254, Compound 234

{0601} N-{3-chloro-S-(trifluoromethyl}isonicotinoyj-O-((1r,3R}-3-{2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yDethylcyclobuty}-L-homoserine. Isomer E2 was employed
in General Scheme E-2 using General Procedure T with 3-chlore-5-
(triftucromethyDisonicotinic acid. LOMS theorstical m/z = 5402, [M+H]+ found 541.2.

5

Fxample 235, Compound 235

N’f”\T./ B

S o
07 TOH

{6602} N-3-bromo-5-chioroisonicotinoyl)-O-{{ Ir,3R}~3-(2-(5,6,7,8-tetrahydro-1,8-

naphthyridin-2-yhethyDoyclobatyl)-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure § with 3-bromo-5-chloroisonicotinic acid. LEMS

theoretical m/z = 550.1. [M+H]+, found 551 1.

Fxample 256, Compound 236

260
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36063} Ne(S-chloro-2-{(dimethylamino}-3-methylisonicotinoy}-O-{{ Ir IR}W3-(2-{5,6,7,8~
tetrahiydro-1,8-naphthyridin-2-yfethyljcyclobutyil-1-homoserine Isomer E2 was employed
m General Scheme E-2 using General Procedure ¥ with 5-chlore-2-(dimethylamino}-3-

methvlisonicotinic acid. LEMS theoretical m/z = 5093, [M+H]+, found 510.2.

Fxample 257, Compound 237

3604} N-{3-chloro~-5-fluoro-2~-methylisonicotinoylh-O-((Ir,3R}-3-{2-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-ylethvloyclobutyl}-L-homoserine Isomer E2 was employed
m General Scheme E-2 using General Procedure § with 3-chioro-5-fluoro-2-

methvlisonicotinic acid. LOMS theoretical m/z = 5042, [M+H]+, found 505.1.

Fxample 258, Compound 238

I/ECE
PPN o
N/
¢l HN o
T O
o7 0H e

[0605] N-{2,6-dichloro-3-cyanobenzoy)-O-{{1r,3R)-3-(2-{3,6,7 8-tetrahydro-1 8-
naphthyridin-2-yDethylcyclobutyi)-L-homoserine Isomer E2 was enaploved in General
Scheme E-2 using General Procedure  with 2, 6-dichloro-3-cyanobenzoic acid. LCMS

theoretical m/z = 3301 [M+H}+, found 531.1.

Fxample 239, Compound 239

261
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{6606} N-(S-methyl-5-(triffuoromethyl)isonicotinopl)-O-({ Ir,38)-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yQethylicyclobutyl}-L-hiomoserine. Isomer E2 was emploved
in General Scheme E-2 using General Procedure 1 with 3-methyi-3-

{trifluoromethyiisonicotinic acid. LCMS theorctical m/z = 5202, [M-+H]+, found 521.2.

Fxample 260, Compound 240

{3607} N-{2-hydroxy-3,5~-dimethylisonicotinay)~O-((1r,3R}-3-(2-{ 5,6, 7 ~tetrahydro-
1,8-naphthyridin-2-yDethyllcyclobutyli-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure  with 2-hydroxy-3,5-dimethylisonicotinic acid. LCMS
theoretical mv/z = 488 2. [M+H]+, found 483.2.

Fixample 261, Compound 241

OH
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16608} N-(3-cyano-2-fiydroxy-6-methylisonicotinoy)-O-((1r,3R)-3-(2-(5,6,7,8-

/;N

tetrahydro-1,8-naphthyridin-2-yQethylicyclobutyl}-L-hiomoserine. Isomer E2 was emploved
i General Scheme E-2 using General Procedure 1 with 3-cyano-2-hydroxy-6-

methylisonicotinic acid. LCMS theorctical nv/z = 493.2, [M+H]+, found 494 2.

Fxample 262, Compound 242

262
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[6609] N-{5-chioro-3-fluoro-2-methylisonicotinoy)-O-({ 1r,3R}-3~(2-(5,6,7,8-~
tetrahydro-1,8-naphthyridin-2-yQethylicyclobutyl}-L-hiomoserine. Isomer E2 was emploved
in General Scheme E-2 using General Procedure 1 with 5-chioro-3-fluore-2-

methylisonicotinic acid. LCMS theorctical nv/z = 504.2. [M+H]+, found 5052,

Fxample 263, Compound 243

10610} N-f6-methoxy-2,4-dimmethylnicotinoy}-O-{{1r,3R}-3-(2-{5,6,7,8-tetrahydro-1, 8-
naphthyridin-2-vlethylicyclobutyl)-I -homaserine. Isomer £2 was emploved in General
Scheme E-2 using General Procedure T with 6-methoxv-2 4-dimethylnicotinic acid. LCMS

theoretical m/z = 496.2. [M-+H]+, found 4972

Fxample 264, Compound 244

G611} N2, 6-dimethyl-4-((4-methylpiperazin-1-ypiimethybenzop}-O-({ 11, 38)-3-(2~
(5.6, 7, 8-tetrahydro- 1 &-naphthyridin-Z-yhethylcyclobutyli-i ~-homoserine. Isomer E2 was
emploved in General Scheme E-2 using General Procedure 1 with 2,6-dimethyi-4-((4-
methylpiperazin-1-yDmethyhbenzoic acid. LOCMS theoretical m/z = 577.3. {M+H]+, found
5783,

Example 265, Compound 245

263
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[08612] N-{iphenylbulfonyiy-L-proly)-~-O-((1r,3R)-3-(2-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethylcyclobutyl)-L-homoserine. Isomer E2 was erpioyed in General
Scheme E-2 using General Procedure | with {phenvisuifonyh-L-proline. LCMS theorctical
w/z =570.2. [M+H]+, found 571.2.

Example 266, Compound 246

o™
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10613] N-((3R 58)-3, 5-dimethylmorpholine-4-carbonvl}-O-({1¥,3R)-3-{2-(5,6,7,8-
tetrahvdro-1,8-naphihyridin-2-yijethyljcyclobuivi)-L-homoserine . Isomer E2 was employved
m General Scheme E-2 using General Procedure G with (3R,58)-3,5-dimethvimorpholine.

LCMS theoretical m/z = 474 3 [M+H|+, found 475 3.
Example 267, Compound 247
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[B614] N-{5-chloro-3-fluoro-2~((4-methyipiperazin- I-ylmethyllisonicotinoyi}-O-
{(1r,3R}-3-(2-{5,6,7 B-tetrahydro-1,8-naplhithyridin-2-ylethyficyclobutyl}-L -homaoserine.
Isomer EZ was employed in General Scheme E-2 usimg General Procedure I with S-chloro-3-
fluore-2-((4-methylpiperazin-1-yimethylyisonicotinic acid. LCMS theoretical nvz = 602.3.

IMH+H]+, found 603.3.

264



WO 2020/076862 PCT/US2019/055252

Fxample 268, Compound 248
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o E O
Cl HNy_~_.0
P
0% oH

{6615} N-{7-chioro-5-oxo-1,2,3,5-tetralyidroindolizine~-8-carbonyl}-O-((1r,38)-3-(2-
(3,6, 7, 8-tetraliydro-1,8-naphithyridin-2-yiethylcyclobutyll-1 -homoserine. Isomer E2 wag
croployed in Gengeral Scheme E-2 using General Procedure 1 with 7-chloro-5-0x0-1,2,3,5-
tetrabvdroindolizine-8-carboxviic acid. LOCMS theoretical m/z = 528.2. [M+H]}+, found

529.2.

Example 269, Compound 249

{6616} N-(2,6-difluoro-4-hydroxybenzoyl-O-((Iv,3R}-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyDoyclobatyl)-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure | with 2, 6-difluoro-4-hvdroxybenzoic acid. LCMS

theoretical m/z = 489 2. [M+H]+, found 490 2.

Fxample 270, Compound 250
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[3617] N-{4-chioro~-1-methyi-1 H-pyragole-3-carbonyl)-O-({ 1r,3R)}-3-{2-(5,6, 7,8~
tetrahiydro-1,8-naphthyridin-2-ylethylcyclobutyll-1-homoserine. Isomer E2 was employed
m General Scheme E-2 using General Procedure | with 4-chloro-1-methyi-1H-pyrazole-5-

carboxvlic acid. LCMS theoretical m/z =475 2. [M+H]+, found 476.2.

265



WO 2020/076862 PCT/US2019/055252

Fxample 271, Compound 251

{6618} N-{{-methyl- 1 H-pyrazole-3-carbonyf-O-((1r,3R)-3-(2-{5,6, 7, 8-tetrah ydro-1,8-
naphthyridin-2-yhethylcyclobutyl)-L-homoserine. Isomer E2 was erpioyed in General
Scheme E-2 using General Procedure | with -methyl-1H-pyrazole-5-carboxylic acid. LCMS
theoretical m/z = 441 2 [M+HI+ found 442 2.

Example 272, Compound 252

[0619] N-{3-chloro-3-fluoroisonicotinoy}-O-({1r,38)-3-{2-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yethyficyclobutyl)-D-homoserine. Isomer El was employed in General
Scheme E-2 using General Procedure ¥ with 3-chloro-3-fluoroisonicotinic acid. LCMS
theoretical m/z = 490 2. [M+HI+, found 4912

Ffxample 275, Compound 253
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[36206] N-{(8)-i-(phenyisalfonylpiperidine-2-carbonyl)-O-{{ Ir,3R}-3-(2-(5,6, 7,8~
tetraliydro-1,8-naphthyridin-2-yethycyclobutyl)-L-homoserine. Isomer E2 was employed
m General Scheme E-2 using General Procedure § with (8)-1-(phenvisulfonyiipiperiding-2-
carboxvlic acid. LCMS theoretical m/z = 384 .3, [M+H|+, found 585.2.

Fxample 274, Compound 254
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10621} N-(3-chioro-3-fluoro-2-({(4-methyipiperagin-I-ylmethyljisonicotinoyl)-O-
((Iv,3R}-3-(2~(5,6,7,8-tetrahydro~-1,8-naphthyridin-2-ylethyoycliobutyl)-I ~-homoserine.
Isomer E2 was employed in General Scheme E-2 using General Procedure I with 3-chloro-3-
fluoro-2-({(4-methvlpiperazin-1-ylmethyisonicotinie acid. LUMS theoretical m/z = 602.3.

[MH+H]+, found 603 3,

Fxample 275, Compound 255

Y
HNr/ O\Yj}\v/\\/ N\ g\g
o oH @/\j
{0622]  N-{3,3-dimethylbutanoyl)-O-({1r,3R)-3-(2-(3,6,7,8-tetrahydro-1,8-naphthyridin-
2-ylethylieyclobutyl}-L-homoserine Isomer E2 was employed in General Scheme E-2 using
General Procedure T with 3 3-dimethvibutancic acid. LCMS theoretical m/z = 431.3.

[M-+H]+, found 432.3.

fxample 276, Compound 236

[0623] N-(Z-phenylacetyf}-O-((Ir,3R)-3-(2-(5,6, 7, 8-tetraliydro-1, 8~-naphthyridin-2-
viethylicyclobutyl)-L-homoserine. Isomer E2 was employed in General Scheme E-2 using
General Procedure | with 2-phenylacetic acid. LUMS theoretical nvz = 4513, [M-+H]+,

found 452 3.

Fxample 277, Compound 257
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[3624] O-f(Ir 3R)-3(2-{5,6,7 8-tetrahydro-1 8-naphthyridin-2-yHethylcyclobutyl)-N-
{4,4,4-trifluoro-3,3-dimethylhutanoyil-1.-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure ¥ with 4,4, 4-trifluoro-3.3-dimethylbutanoic acid. LCMS

theoretical m/z = 485 3. [M+H}+, found 4863,
Fxample 278, Compound 238
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{6625} N-{4,4-difluoro-3,3-dimethyibutanoy}-O-({ 1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyDoyclobatyl)-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure | with 4.4-difluore-3,3-dimethyibutanoic acid. LCMS

theoretical m/z = 467 3. [M+H]+, found 468.3.

Example 279, Compound 259

[0626] N-{{8}-2-phenyipropanoyl}-O-({1r,3R}-3~(2-(5,6, 7, 8~tetrahydro-1,8-
naphithyridin-2-yiethylcyclobutyi}-L-homoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure 1 with (5)-2-phenvlpropanoic acid. LCMS theoretical

m/z = 4653, [M+H}+, found 466.3.

Fxample 280, Compound 260
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[0627] N-{2-03, 5-difluorophenyliacetvl}-O-{{1r,3R}-3-{2-(5,6,7 8-tetrahiydro-1,8-
naphthyridin-2-yilethycyclobutyl}-L-homoserine Isomer E2 was eraployed in General
Scheme E-2 using General Procedure | with 2-(3,5-difluorophenylacetic acid. LCMS

theoretical m/z = 487 2 [M+H}+, found 4882,

Example 281, Compound 261

{3628} N-{(((8)-1-{{tert-butoxycarbonylaminalpropan-2-yHloxyicarbonyj-0-({ 15,35}~
3-{2-{5,6,7 8~ tctralydro-1,8-naphthyridin-2-yllethylicyclobuty - -homoserine. Isomer D2
was employed in General Scheme D-2 using General Procedure T with (S)-1-({tert-
butoxycarbonyBamino)propan-2-vl hyvdrogen carbonate. LECMS theoretical m/z = 5343,

iM+Hi+, found 535.3.
Example 282, Compound 262
2N
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10629] N-{3,6-dimethyipicolinayl}-O-{{ 1y, 3R}-3-(2-{5,8, 7, 8-tctrahydro-1,8-

naphthyridin-2-yDethy cyclobutyll-L-homaoserine. Isomer D2 was employed in General
Scheme D-2 using General Procedare I with 3 6-dimethylpicolinic acid. LCMS theoretical

m/z = 4663 [M+H]+ found 467.3.

Example 2835, Compound 265
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[0630] N-{t-fluorochromane-2-carbonyl}-0-((15,38}-3-(2-{5,6,7,8-tetraliydro-1,8-
raphthyridin-2-ylethylcyclobutyi}-L -homoserine Isomer D2 was emploved 1o General
Scheme D-2 using General Procedure T with 6-fluorochromane-2-carboxylic acid. LCMS

theoretical m/z = 5113, [M+H}+, found 512 3,

Example 284, Compound 264

{6631} O-{(15,38}-3-(2-(5,6,7,8~tetrabiydro- 1, 8-naphithyridin-2-yljethylcyclobutvl-N-
(2-(3-{trifluoromethyphenyDbutanioyll-L-homoserine. Isomer D2 was emploved n
General Scheme D-2 using General Procedure [ with 2-(3~(inifluoromethylphenvhbutanoic

acid. LCMS theoretical m/z = 347 3. [M+H|+, found 548.3.

Fxample 283, Compound 265
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H
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10632] N-{3-chloro-5-methylisonicotinoy-0-({15,38)-3-(2-(5,6,7, 8-tetrahiydro-1,8-
naphthyridin-2-yDethy cyclobutyll-L-homaoserine. Isomer D2 was employed in General
Scheme D-2 using General Procedare I with 3-chloro-5-methylisonicotinic acid. LCMS
theoretical m/z = 486 2. [M+H}+, found 487 2.

Fxample 286, Compound 260
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[0633] N-{3-chloro-5-fluoroisonicatinoply-O-({15,38)-3-(2-{5,6,7,8-tetrah ydro-1,8-

naplithyridin-2-yDethylficyclobutyl}-L-homuoserine. Isomer D2 was emploved i General
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Scheme D-2 using General Procedure | with 3-chloro-5-fluorcisonicotinic acid. LCMS

theoretical m/z = 4902, [M+H]}+, found 491 2.

Fxample 287, Compound 267

{6634} N-{d-cyano-2,6-dimethylbengoyh-O-((15,38)-3-({2-(5,6,7,8-teirah yidro-1,8-
naphthyridin-2-yhethyhcyclobatyl)-L-homoserine. Isomer D2 was employed in General
Scheme -2 using General Procedure I with 4-cyano-2,6-dimethylbenzoic acid. LCMS

theoretical m/z = 490 3. [M+H]}+, found 491 3.

Fxample 288, Compound 268

{6635} N-{4-{2~-chiorophenyiitetrahydro-2H-pyran-4-carbonyl}-0-{{ 15,35}-3-{ 2~
(3,6,7,8-tetrafiydro-1,8-naphthyridin-2-yhethylcyclobautyb-L-homoserine. Isomer D2 was
employed in General Scheme -2 using General Procedure § with 4-(2-
chiorophenyiietrahvdro-2H-pyran-4-carboxvlic acid. LCMS theoretical m/z = 355 3.
[M+H]+, found 5563,

Example 289, Compound 269

[3636] N(2-hydroxy-2,3-diliydro-I H-indene-2-carbony3-O-((15,38}-3-(2~(3,6, 7,8~
tetrahiydro-1,8-naphthyridin-2-ypethylcyclobutyi}-1-homoserine  Isomer D2 was employed
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in General Scheme D-2 using General Procedure { with 2-hydroxy-2 3-dihvdro-1H-1ndene-2-

carboxylic acid. LCMS theoretical m/z = 493 3. [M+H]+, found 494 2.

HN o
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0637 N=(f 1 I'=bi{cyclapropane)} - I-carbonyl=-0O=((15,38)=3-(2-(5,6, 7, 8-tetral ydro-1 8-
yoioprop

Fxample 290, Compound 270

naphthyridin-2~yHethylicyclobutyl}-L-hiomoserine. Isomer D2 was employed in General
Scheme D-2 using General Procedure [ with [1,1-bi(cyclopropane)l-1-carboxylic acid.

LCMS theoretical ov/z = 441 3 [M+H]+, found 442 3.

Example 291, Compound 271

10638 N-(t8)-3-{difluoromethyl}-5,6,7,8-tetrahiydro-{1,2,4ftriazolof4,3~a jpyridine-6-
carbony)-O-{{15,38)-3-{2-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yhethyl}cyclobutyi)-1 -
fhomoserine. Isomer D2 was employed in General Scheme D-2 using General Procedure |
with 3-(difluoromethyl}-5,6,7 8-tetrahvdro-{ 1,2, 4 jiriazolof 4.3 -a]pyridine-6-carboxylic acid.
LOMS theoretical m/z = 5332 3. [M+H]+, found 533.3.

Example 292, Compound 272
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[6639] N-({R)-3-{difluoromethyi)-3,6,7, 8- tetrafivdro-f 1,2, 4 ftriazolof4,3-ajpyridine-6-
carbonyl)-€3-{{18,38)-3-{2-(5,6,7,8-tetrafydro-1 8-naphthyridin-2-yhethyl}cyclobutyi)-i -
fhomoserine. Isomer D2 was employed in General Scheme D-2 using General Procedure |
with 3-(difluoromethyl}-5,6,7 8-tetrahvdro-{ 1,2, 4 jiriazolof 4.3 -a]pyridine-6-carboxylic acid.
LOMS theoretical m/z = 5332 3. [M+H]+, found 533.3.

Fxample 293, Compound 273
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{8644} N-{I-cyclopropyicyclobutane-I-carbonyl}-O-((15,38)-3-( 2-{5,6, 7, 8-tetrahydro-
1 8-naphthyridin-2-yhethyljcyclobutylj-L-homoserine. Isomer D2 was emploved in General
scheme D-2 using General Procedure T with 1-cvclopropyicyclobutane-1-carboxylic acid.

LOMS theoretical m/z = 455 3, [M+H]+, found 456.3.

Example 294, Compound 274

7 OH

10641} N-{I-{4-isopropyiphenplicyclopentane-1-carbonpl}-0-({15,353-3-(2-{5,6,7,8-
tetrahydro- 1, 8-naphithyridin-2-yDethylcyclobutyl}-L-homoserine. Isomer D2 was emploved
i General Scheme D-2 using General Procedure T with 1-{4d-isopropylphenyljcyclopentane-

I-carboxylic acid. LOMS theoretical m/z = 547 3, [M+H}+, found 548 3
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Fxample 295, Compound 275

S
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-

0% 0oH f
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[0642] N-ghicyclof2. 2. 2foctane-I-carbonylj--((15,38}-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2~yHethylicyclobutyl}-L-hiomoserine. Isomer D2 was employed in General
Scheme D-2 using General Procedure T with bicyclof2.2 2loctane-1-carboxylic acid. LCMS

theoretical m/z = 469 3 [M+H}+, found 4703

Fxample 296, Compound 276

3643} N-{octahiydrobenzofuran-3a-carbony)-O-((15,38)-3-(2-(5,6,7,8-tetrahydro- 1,8~
naplithyridin-2-yDethyfcyclobutyl}-L-homuoserine. Isomer D2 was emploved in General
Scheme [3-2 using General Procedure | with octahvdrobenzoturan-4-carboxylic acid. LEMS

theoretical m/z = 485 .3, [M+H]+, tound 486.3.

Fxample 297, Compound 277

H
Ng N

P

{0644} N-{I-phenethylcyclopropane-1-carbony}-O-{(15,38}-3-{2-(3,6,7, 8~tetrahiydro-

L, 8-naphthyridin-2-yhethyloyclobutylj-L-homoserine. Isomer D2 was employed in General
Scheme D-2 using General Procedure I with 1-phenethylcyclopropane-1-carboxyvlic acid.

LCMS theoretical m/z = 505 3, [M+H]+, found 506.3.

Example 298, Compound 278
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{6645} N-{4-{3-methylisoxazol-5-yljtetraliydro- 2H-pyran-4-carbonylj-0-((15,383-3-( 2~
(3,6, 7, 8~tetrahydro-1,8-naphthyridin-2-yiethylcyclobutyli-1 -homoserine. Isomer D2 was
employed in General Scheme B-2 using General Procedure § with 4-(3-methylisoxazol-5-
vhtetrabydro-2H-pyran-4-carboxviic acid. LUCMS theoretical m/z = 526.3. [M+H|+, found
527.1.

Fxample 299, Compound 279

o7 TOH

13646} N-fI-{phenylsuifonyicyclopropane- I-carbonyl}-O-((1¢,35}-3-(2-(5,6,7.8-
tetrahydro-1,8-naphithyridin-2-plethylicyclobuyil-L-homoserine . Isomer D2 was emploved
in General Scheme D-2 using General Procedure 1 with 1-{phenylsulfonylevelopropane-1-

carboxylic acid. LCMS theoretical m/z = 541 2. [M-+H}+, found 542 2.

Example 360, Compound 280

HN 0,
H
I\/ N\ H
o7 COH E
s

3647} Nefi-phenyicycloheptane-1-carbonyl}-O-({15,38)-3-(2-(5,6, 7, 8-tetrahydro-1,8-

naphthyridin-2-yiethylicyclobutyi)-L-homoserine. Isomer D2 was emploved in General
Scheme -2 using General Procedure | with 1-phenylevclobeptane-1-carboxvlic acid. LCMS

theoretical m/z = 333 3. [M+H]+, tound 534.3.

Fxample 301, Compound 281
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[0648] N-{d-fmethylsuifonylictralydro-2H-pyran-4-carbonyl}-0-{{15,38}-3-{2-(5,6,7,8-~
tetrahydro-1,8&-naphthyridin-2-vlethylcyclobutyl)-L-homoserine. Isomer D2 was emploved
in General Scheme D2 using General Procedure [ with 4-(methyisulfonvijtetrahydro-2H-

pvran-4-carboxylic acid. LCMS theoretical m/z = 523 2. [M+H |+, found 524 2.

Fxample 302, Compound 282

H
N._N

~

o

[3645] Nefi-{d-sulfamoviphenylicyclopropane-1-carbonyl}-O-((15,38}-3-(2-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-ypethylcyclobutyi}-1-homoserine  Isomer D2 was employed
m General Scheme D-2 using General Procedure T with 1-(4-sultamoyviphenylcvclopropane-
1-carboxvlic acid. LOMS theoretical m/z = 556 2. [M+H+, found 557.2.

Fxample 303, Compound 283

a

-

AR

10650] N-fiphenyisulfonpl)-L-prolyl-0O-({15,38)-3-(2-(5,6,7 8-tetrah ydro-1,8-
naphthyridin-2-vhethyficyclobutyl)-1.-homaserine. Isomer D2 was employed in General
Scheme D-2 using General Procedure [ with (phenyisulfonyl}-L-proline. LCMS theoretical

m/z = 5702, [M+H}+, found 571.2.

Fxample 304, Compound 284
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{0651} N-{5-chioro-3-fluoro-2-{{4-methyipiperazin-I-yhmethyllisonicotinoyl)-O-
((15,38)-3-(2-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-ylethylicyclobuty)-L-homoserine.
Isomer D2 was employed in General Scheme D-2 using General Procedure | with 5-chloro-3-
fluoro-2-({(4-methvipiperazin-1-vlimethylisonicotinic acid. LUMS theorctical m/z = 602.3.

[M+H]+, found 603 3,

Example 305, Compound 285

\@ EEQ/;F

N 0
Gl HN o,
T O
0% " 0H Y
P

[3652] N-(3-clhloro-5-fluoro-2-((4-methylpiperazin- I-ylmethyllisonicotinoyl)-O-
((15,38)-5-(2-(5,6,7, 8- tetrakydro-1,8-naphthyridin-2-yllethvlh cyclobutyl)-L-homoserine.
Isomer D2 was emploved m General Scheme D-2 using General Procedure T with 3-chloro-5-
fluore-2-({(4-methyipiperazin--yDmethy Disonicotinic acid. LCMS theoretical m/z = 6023,

IMAH]+, found 6033,

Example 306, Compound 286

“/ XD

N .=

HN N ﬁ
! WO | 2
o7 oM &

[8653] {8)-2-{pyrimidin-d-ylamino}-5-{3-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
vipropoxyjpentanoic acid. Preparcd bv modifying the reaction with intermediate 71 in
Example 2 to replace 2-cthyibutanoic acid with 4-chloropyrimidme and sodium bicarbonate.

LUCMS theoretical m/z = 385 2. [M+H]+, found 386.2,

Example 307, Compound 287



WO 2020/076862 PCT/US2019/055252
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[3654] N-(3,3-dichlproisonicotinoypl}-O-(4-{5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-
vibutyij-L-homoserine. Jsomer FZ was cmploved in General Scheme F-2 using General
Procedure 1 with 3,5-dichloroisonicotinic acid. LCMS theoretical m/z = 480.1. [M+H|+,
found 481.1.

Fxample 308, Compound 288

\:

H
Cl HN O N N
L7770
o7 oH -
[0655] N-{3-chloro-S~-methylisonicotinoyl)-O-(4-{5,6,7 8-tetrahydro- 1, 8-naphihyridin-
2-yiibutyl}-L-hiomoserine. Isomer F2 was emploved in General Scheme F-2 using General
Procedure 1 with 3-chlors-5-methvlisonicotinic acid. LCMS theoretical m/z = 460.2.

[M-+H]+, found 461.2.

Fxample 309, Compound 289

Na.

H

m o N N
T m
0% 0H =

{0656} N-{2 4-dimethyinicotinoyl}-0-{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vibutyi)-L -homoserine. Isomer F2 was emploved in General Scheme F-2 using General
Procedure 1 with 2 4-dimethyinicotinic acid. LCMS theoretical m/z = 440.2. [M+HH+, found
4412

Example 310, Compound 290
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[B657] N-{4-cyano-2,6-dimethylbenzoyi}-O-(4-(5,6, 7, 8~tetrahydro- 1,8-naphithyridin-2-
vibutyij-L-homoserine. Jsomer FZ was cmploved in General Scheme F-2 using General
Procedure 1 with 4-cyano-2,6~dimethylbenzoic acid. LCMS theoretical m/z = 464 .2, {M+H]+,
found 4653,

Fxample 311, Compound 291

NJ’\I./C'

SOREE 66

10658} N-(3,5-dichloroisonicotinoyl)-0-{4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
yhbutyl)-D-homoserine. Isomer F1 was emploved in General Scheme F-2 using General
Procedurs 1 with 3, 5-dichloroisonicotinic acid. LCMS theoretical m/z = 480.1. [M+H]+,
found 481.1.

Fxample 312, Compound 292

N{;\’{/F

/‘

H
Cl HN N N
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o7 oH =

{0659} N-{3-chloro-S-flucroisonicotinoyl}-O-(4-(5,6, 7, 8-tetral ydro-1 8-naphithyridin-2-
vibutyi)-L -homoserine. Isomer F2 was emploved in General Scheme F-2 using General
Procedure I with 3-chioro-3-fluoroisomicotinic acid. LCMS theoretical m/z = 464 2. [M+H]+,
found 465 1.

Fxample 313, Compound 293
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G664} N-({3R,55)-3,5-dimethylmorphioline-d-carbonyl-(-{4-(5,6,7,8-tetrahiydro- 1,8~
naphthyridin-2-yQbutyli-L-homoserine. Isomer F2 was employed in General Scheme F-2
using General Procedure G with (3R 38)-3 5-dimethylmorpholine. LUMS theoretical m/z =
448 3. {M+H}H+, found 4493

Fxample 314, Compound 294

0661} N-{2,6-dichlorobenzopl}-O-(4-{5,6,7,8-tetraftydro- 1 8-naphithyridin-2-ylbutyi}-
D-homoserine. Isomer F1 was emploved in General Scheme F-2 using General Procedure |

with 2 6-dichlorobenzoic acid. LCMS theoretical miz = 4791, [M+H]+, found 480 1.

Example 315, Compound 295

- , Cl

S e

i H

CI HN Ou N N
I\/ l R
0% ™ 0H =

{3667} N-{2,6-dichiprobenzoyl-3-(4-(5,6,7,8-tetralydro~- 1, 8-naphthyridin-2-vybutyi}~
L-homoserine. Isomer F2 was employed in General Scheme F-2 using General Procedure |

with 2.6-dichlorobenzoic acid. LUCMS theoretical m/z =479 1. [M+H]+, found 480.1.
Fixample 316, Compound 296

N/,’«\P,/

WO
H
HIN, 0 N N
IV m
0% ™ 0H =
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[0663] N-{3, 3-dimethvlisonicotinopl}-0-(4-{5,6,7,8-tetrahydro- 1, 8-naphthyridisn-2-

yibutyi-D-homoserine. {somer F1 was emploved in General Scheme F-2 using General
Procedure 1 with 3,5-dimethylisonicotinic acid. LCMS theoretical m/z = 4402, [M+H]+,
found 441.2.

Example 317, Compound 297

NT

krYI”““U\)

{6664} N-(3,5-dimethylisonicotinoyl}-O~(4-(3,6,7,8~tetrahydro-1,8-naphtiyridin-2-
vibutylj-L-homoserine. lsomer F2 was employed in General Scheme F-2 using General
Procedure 1 with 3,5-dimethylisonicotinic acid. LCMS theoretical mv/z = 4402, {M-+HJ+,
found 441.2.

Gl _Cl
@
FHN O~
o
I\/ N

07 TOH
[0665] N-{2,4-dichloro-6-fluorobenzop)-O-(4-{5,6,7 8-tetrahydro- § 8-naphithyridin-2-

Example 318, Compound 298

H
N

vibutyi-L-homoserine. Isomer F2 was emploved m General Scheme F-2 using General
Procedure 1 with 2. 4-dichloro-6-fluorobenzoic acid. LCMS theoretical mv/z = 497.1 [M-+HH,
found 498.1.

Fxample 319, Compound 299

[08666] N-{2,4-dimethyl-6-oxo-1,6-dilydropyridine-3-carbonyl}-O-(4-{5,6,7,8

tetrahiydro-1,8-naphthyridin-2-ylbuty}-L-homoserine. Isomer ¥F2 was emploved in General
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Scheme F-2 using General Procedure I with 2 4-dimethyi-6-oxo-1,6-dihydropyriding-3-
carboxylic acid. LCMS theoretical m/z = 456 2. [M+H]+, found 457 2.

Fxample 320, Compound 300

ii
i
: o

H
Cl HN N N
r/, \/\/U/j
o7 oH =

{0667} N-{3-chloro-S-methoxyisonicotinoyl}-0-{4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-yiibutyl}-L~homoserine. Isomer F2 was emploved in General Scheme F-2 using General
Procedure I with 3-chloro-3-methoxyvisonicotinic acid. LCMS theoretical m/z = 476.2.

iM+H |+, found 477.1.

Fxample 321, Compound 301

| H
Ct HN CNGP NG N
o #

OH
(3668} N2-cliloro-6-fluorobenzovl}-O-(4-(5,6,7 8-tetrahydro-1,8-naphtiyridin-2-
vibutyij-L-homoserine. Jsomer FZ was cmploved in General Scheme F-2 using General
Procedure I with 2-chloro-6-fluorobenzoic acid. LUMS theoretical m/z = 463.2. [M+H]|+,

found 464 2.

Fxample 322, Compound 302

(3669} Neftert-butoxycarbonyi-O-(4-(5,6,7, 8-tetraliydro-1,8-naphthyridin-2-y B butyl-
fL-homoserine. Isomer F2 was employed in General Scheme F-2 using General Procedure N,

LCMS theoretical m/z =421 .2, [M+H]+, found 422.2.

Fxample 323, Compound 303
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{8674] N-ftert-butoxycarbonpl}-0-(4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-pi}buiyi}-
H-homoserine. Isomer F1 was emploved in General Scheme F-2 using General Procedure N.
LUCMS theoretical m/z =421 2. [M+H]+, found 4222,

Example 324, Compound 304

OH
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H
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{0671} N-{S-bromo-2-hydroxyisonicatinoyl)-O-(4-{5,6,7,8-tetraliydro-1 8-naphthyridin-
2~ylbutyl}-L-homoserine. Isomer F2 was employed in General Scheme F-2 using General
Procedure 1 with S-bromo-2-hydroxyisomicotimic acid. LCME theoretical m/z = 5061,
IM+Hi+, found 507 1.

Fxample 325, Compound 305

NP O

N O
F H
Br HN G N N
g
o” OH &

[0672] N-{3-bromao-S-chiloro-2-fluoroisonicotinoyl}-O-(4-{5,6,7,8-tetrahydro-1 8-
raphthyridin-2-ybutyvi)-1 -homaserine. Isomer F2 was emploved i General Scheme F-2
using General Procedure T with 3-bromo-35-chioro-2-fluoroisomcotinic acid. LCMS
theoretical m/z = 542 1. [M+H}+, found 543.1.

Example 326, Compound 306

EAVEN

N~ O
H
© HN o N. N
I\/\/\/Uj
0% 0oH =
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{8673} N-{2 4-dimethyi-6-ox0-I-phenyi-1,6-dikydropyridine-3-carbonyl}-0-{4-(5,6,7,8-~
tetralipdro-1,8~-naphthyridin-2-plinayil-L-homoserine Isomer F2 was employed in General
Scheme F-2 using General Procedure T with 2,4-dimethyl-6-oxo-1-phenyl-1,6-

dihydropyridine-3-carboxyvlic acid. LCMS theoretical m/z = 532 3. [M+H|+, found 533.3.

Example 327, Compound 307

o
Do OW)
o7 0H o

{6674} (-{4-{5,6,7 8~tetrahydro- 1, 8-naphthyridin-2-vl}buty}-N-{3,6,7,8-~
tetrahydronaphithalene-I-carbonyli-L-homoserine. 1somer F2 was emploved in General
Scheme F-2 using General Procedure 1 with 5,6,7 8-tetrahydronaphthalene-1-carboxyhic acid.

LOMS theoretical m/z = 465 3, [M+H]+, found 466.2.

Example 328, Compound 308

[6675] N-(3-bromo-2,6-dimethylbenzoy)-O-(4-(5,8,7, 8-tetrahydro~-1,8-naphthyridin-2-
vibutpl)-L-homoserine. Isomer F2 was emploved in General Scheme F-2 using General
Procedure 1 with 3-bromo-2,6-dimethylbenzoic acid. LCMS theoretical m/z = 517.2.
iM+Hi+, found 518.2.

Example 329, Compound 369

WO
H
CI HN,, O N N
o on &
{6676} N-3-chioro-3-fluoroisonicotinoyl}-O-(4-(5,6, 7, 8~tetrahydro-1,8-naphthyridin-2-
yhbutyl)-D-homoserine. Isomer Fl was emploved in General Scheme F-2 using General

Procedure 1 with 3-chloro-5-flucroisonicotinic acid. LCMS theoretical m/z = 464 1. [M+H}+,

found 465.1.
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Fxample 330, Compound 310

H
Ci HN Q N N
j/\/\/ \/‘\/’“\T X

0% 0H #
6677} Ne(3-bromo-2-cliloro-6-fluorobenzoyl}-O-(4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-ybutyli-L -homoserine. Isomer F2 was emploved m General Scheme F-2
using General Procedure I with 3-bromo-2-chioro-6-fluorobenzoic acid. LCMS theoretical

m/z = 5411 [M+H}+ found 5421

General Scheme 1

?cc
DMF

it

Bocl-iN\r PO(OMe),

0304 COoMe
................... *,
2,8-Lutidine
e DU,
D“.‘d‘04 CH,Cl
uoxane
PdiC HCI
BocHN
H, EtOAC
MeOH 0
R3—x2 15A
or
O
M 1ea
R X']

HATU, DIPEA,

BMF, DCM
G
i
LIOH, Ha0 HN\/\/@ \;QNJ S HN j:\/
THFMSOH |\ Ak

first eluting isomer
isomer 1
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second eluting isomer third eluting isomer
isomer {2 isomer i3
G
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fourth eiuting isomer
isomear 4

13678} tert-butyl 7-{4-hydroxy-3-methylbutyl)-3,4-diliydro-1,8-naphthyridine-1{2H}-
carbaxylate (21 in Scheme £). To a solution of tert-butyl 7-(4~-cthoxy-4-oxobutyi)-3,4-
dihydro-1,8-naphthyndine- 1(2H)-carboxylate (11 m Scheme 1, 20 g, 37,40 mmol) and Mecl
{8.15 g, 57 40 mmol} n THF (200 mL) was added KHMDS (1 M, 57 40 mL) dropwise under
Nz at -78 °C and the resulting mixture was allowed to stir for 1 h at -78 °C. The mixture was
then warmed to 0 °C and then {o this was slowly added EtOAc (100 mL) followed by a
saturated aqueous solution of ammontum chloride (600 mL). The lavers were separated and
the aqueocus layer was extracted with EtOAc. The combined organic exiracts were dried over
MNaxS0q, filtered, and concentrated im vacuo. The crude residue was purified by normal phase
sifica gel chromatography 1o give the title compound. Starting from the title compound, the
remainder of the reactions in Scheme  were conducted analogously to the corresponding

reactions in Scheme {/General Procedure C to provide the following five compounds.
Example 331, Compound 311

N{;\’{/F

W@
H
E
0% 0H =

{3679} N-{3-chiovo-5-fluoreisonicotinoyl-O-{ 2-methyi-4-(5,6, 7, 8~tetrah ydro-1,8-
naplithyridin-2-yDbutylhomoserine. Prepared according to General Scheme T using General
Procedure N with 3-chlore-5-flucroisounicotinic acid whereby the title compound was isclated

aracemic mixture. LCMS theoretical m/z =478 1, [M+H|+, found 479.1.

Fxample 332, Compound 312

286



WO 2020/076862 PCT/US2019/055252

N’?\T/F

Xy O

H H
HN,, O - N N
0% 0OH =

[06806] N-{3-chloro-S-fluoroisonicatinoylh-O-({(R}-2-methyl-4-(5,6, 7, 8-tetrahydro-1,8-

~

naphthyridin-2-yDbutyl)-D-homoserine. Prepared according to General Scheme [ using
General Procedure N with 3-chloro-3-fluorcisonicotinic acid to provide a racemic muixture.
The tithe compound was isolated from the racemic mixture as the fourth eluting isomer by

SFC. LCMS theoretical m/z = 4781, [M+H]+, found 479.1.

Fxample 333, Compound 313

N"“’\lr’F

““:C” A

3681} Ne(3-clhloro-3-fluoroisonicotiney b-O-((8)-2-methyl-4-{5,6, 7 8-tetrah ydro-1,8-
naphthyridin-2-ybutyl-L -homoserine. Prepared according to General Scheme § using
General Procedure N with 3-chloro-5-tlucroisonicotinic acid {o provide a racemic mixture,
The title compound was 1solated from the racemic nuxture as the first eluting 1somer by SFC.
LCMS theoretical m/z = 478 1. [M+H|+, found 4791

Example 334, Compound 314

O

I GRee b

{6682} N-(3-chioro-3-fluoroisonicotinoy}-O-((R)-2-methyl-4-(3,6,7,8-tetrah ydro-1,5-
naphthyridin-2-yBbutyli-L-homoserine. Prepared according to General Scheme I using

General Procedure N with 3-chloro-5-fluoroisonicotinic acid to provide a racemic mixture.
The title compound was 1solated from the racemic mixture as the second cluting 1somer by

SEC. LCMS theoretical m/z = 478.1. [M+H]+, found 479.1.

Example 335, Compound 315
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[0683] N-{3-chloro-S-fluoroisonicaotinoyly-O-({8)~2-methyl-4-(5,6, 7, 8~-tetrahydro-1,8-
naphthyridin-2-yDbutyl)-D-homoserine. Prepared according to General Scheme [ using
General Procedure N with 3-chloro-3-fluorcisonicotinic acid to provide a racemic muixture.
The tithe compound was isolated from the racemic mixture as the third eluting isomer by

SFC. LCMS theoretical m/z = 4781, [M+H]+, found 479.1.

Fxample 336, Compound 316

N*F\I./O\

““I” e

[0684] N-(3-chiloro-3-methoxyisonicotinoy)-O-(2~-methyi-4-(3,6,7,8-tetraliydro-1,8-

naphthyridin-2-yDbutylhomoserine. Prepared according to General Scheme T using General
Procedure N with 3-chloro-3-methoxyisonicotinic acid to provide a racemic mixture. The title
compound was isolated from the racemic mixture by preparative reverse phase HPLC. LCMS

theoretical m/z = 4902, [M+H]}+, found 490.9.

Fxample 337, Compound 317

[0685] N-{2,6-dichlorobenzopli-O-((8)-2-methyl-4-(5,6,7, 8~tctrakydro-1,8-
naphthyridin-2-yDbutyl)-L-homoaserine. Prepared according to General Scheme [ using
General Procedure N with 2 6-dichlorobenzoic acid. The title compound was isolated as the

first cluting isomer by SFC. LUMS theoretical m/z = 493 2. [M+H]+, found 454 2.

Fxample 338, Compound 318
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(3686} N2, 6-dichlprobenzoyl-O-((R)-2-methyl-4-(5,6,7 8-¢etrahydro-1,8-
naphithyridin-2-p} butylj-L-homoserine. Prepared according to General Scheme | using
General Procedure N with 2,6-dichiorobenzoic acid. The title compound was isolated as the

sceond eluting 1somer by SFC. LCMS theoretical n/z = 493 .2, [M+H]}+, found 494.2.

Fxample 339, Compound 319

[6687] N-(2,6-dichlorobenzoyl}-O-{(8}-2-methyl-4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhbutyli-D-homoserine. Prepared according to General Scheme T using
General Procedure N with 2,6-dichlorobenzoic acid. The title compound was isolated as the

third cluting 1somer by SFC. LUMS theorctical m/z = 4932, [M+H|+, found 494.2.

Fxample 5340, Compound 320

{0688 N-{2,6-dichlorobenzopl}-O-((R)-2-meth yl-4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yDbutyl)-D-homoserine. Prepared according to General Scheme [ using
General Procedure N with 2 6-dichlorobenzoic acid. The title compound was isolated as the

fourth eluting isomer by SFC. LCMS theoretical nv/z = 493 2 {M-+H|+, found 494 2.

Fxample 341, Compound 321
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[0689] N-{2-chloro-6-fluorobenzoyl}-O-((8}-2-methyl-4-(5,6, 7 8-tetrahydro-1,8-
naphthyridin-2-yDbutyl)-L-homoaserine. Prepared according to General Scheme [ using
General Procedure N with 2-chloro-6-fluorobenzoic acid. The title compound was isclated as

the first chuting isomer by SFC. LEMS theoretical my/z = 477.2 [M-+H]}+, found 478.1.

Fxample 342, Compound 322

3690} N-(2-chloro-6-fluorobenzovl}-O-((R)-2-methyl-4-(5,6,7,8-tetrabydro-1,8-
naphithyridin-2-p} butylj-L-homoserine. Prepared according to General Scheme | using
General Procedure N with 2-chloro-6-fluorobenzoic acid. The title compound was isolated as

the second eluting isomer by SFC. LOCMS theoretical m/z = 477.2 [M+H+, found 478 1.

Fxample 343, Compound 323

3691 N-2-clhloro-6-fluorobenzopl}-O-((8)-2-methyl-4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-Z-yHbutyl)-D-homoserine. Prepared according to General Scheme 1 using
General Procedure N with 2-chloro-6-tluorobenzoic acid. The title compound was solated as

the third elating 1somer by SFC. LCMS theoretical m/z = 477 2 [M+H]+, found 478 1.

Fxample 344, Compound 324
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[0692] N-{2-chloro-6-fluorobenzoyl}-O-{((R)-2-methyl-4-(5,6,7, 8-tetrabiydro-1,8-
naphthyridin-2-yDbutyl)-D-homoserine. Prepared according to General Scheme [ using
General Procedure N with 2-chloro-6-fluorobenzoic acid. The title compound was isclated as

the fourth cluting isomer by SFC. LCMS theoretical a/z = 477 2 [M+H]+, found 478.1.

Fxample 343, Compound 325

/N\I/
NP s
IF H“I\/O\j\/\/h’\ N
|
0% 0k =

[3693] N-{4-fluoro-2~-methyinicotinoyl}-O-{(8)-2-methyl-4-{5,6,7,8-tctrahydro-1,8-
naphithyridin-2-p} butylj-L-homoserine. Prepared according to General Scheme | using
General Procedure N with 4-fluoro-2-methylnicotinic acid. The title compound was isolated

as the first eluting 1somer by SFC. LCMS theoretical miz = 458 2 [M+H]+, found 4592,

Fxample 346, Compound 326

/N\Ff/
NP Ng¥e) )
H
F HNIVO\M!\\ N
l
0% ~OH Z

3694} Nefd-fluoro-2~-methyinicotinoy-O-{{R)-2-methyl-4-(5,6, 7, 8-tetrahydro-1, 8-
naphthyridin-2-ybutyl-L -homoserine. Prepared according to General Scheme § using
General Procedure N with 4-fluore-2-methyinicotinic acid. The title compound was isolated
as the second eloting isomer by SFC. LCMS theoretical m/z = 458 2. [M+H-, found 459.2.
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[0695] N-{4-fluoro-2-methylnicotinoyl)-O-{((8)-2~-methyl-4-(3,6, 7, 8-tetrahydro-1,8-
naphthyridin-2-yDbutyl)-D-homoserine. Prepared according to General Scheme [ using
General Procedurs N with 4-fluore-2-methylnicotinic acid. The title compound was isolated

as the third chuting 1somer by SFC. LOMS theoretical m/z = 458 2. [M+H|+, found 459.2.

Fxample 348, Compound 328

/N\I/
NP s
H H
F HNI\/OME\.\ N
|
0% 0k =

(3696} Neldofluoro-2-methylnicotinoyl}-O-((R)-2-methyl-4-(5,6,7,8-tetrahydro- 1,8~
naphthyridin-2-yi} butylj-D-homoserine. Preparcd according to General Scheme 1 using
General Procedure N with 4-fluoro-2-methylnicotinic acid. The title compound was isolated

as the fourth cloting 1somer by SFC. LCMS theoretical m/z = 4538 2. [M+H]}+, found 459.2.

(General Scheme |
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{8697} 2-(bui-3-en-1-yij-2-methyl-1, 3-dioxolane. To a sohution of hex-5-en-2-one (18
ml, 1535 mmol} in toluene (155 mL} was added ethylene glveol (11.3 mi, 202 mmol) and p-
tolucnesulfonic acid monohydrate (2.96 g, 13.5 mmol} ), and the resulting mixture was stirred
at 110° C overnight and was diluted with water and EtOA¢. The layers were separated, and
the agqueous layver was extracted with EtOAc. The combined organic layers were washed with
water and brine, dried over Nax5(h, filtered, and concentrated in vacuo to give the title

compoand, which was used without further purification

{3698} 2-methyl-2-(2-(oxiran-2-vijethvi}- 1, 3-dioxolane. To a solution of 2-{but-3-en-1-
vi}-2-methvl-1,3-dioxolane (15.8 g, 111 mmol) in DCM (200 ml.) was added m-
chloroperoxybenzoic acid (23 g, 134 mmol}, and the resulting mixture was stirred at 1t
overnight was dibuted with water and BCM. The layers were separated, and the agueous layer
was extracted with DCM. The combmed organic layers were washed with water and brine,
dried over NazS§0q, filtered, and concentrated in vacuo to give the title compound, which was

used without further purification.

{6699} (8)-4-(2-methyl-1 3-dioxolan-2-yl)butane-i, 2-dicl. To a solution of 2-methyl-2-(2-
{oxiran-2-vlethyl}-1 3-dioxolane (5.3 g, 33 mmol) in toluene (67 mL) was added (R R}-(~)-
N N"-bis(3 3-di-tertbutylsalicyhidenc}-1.2-cyclohexanediaminocchalt{tl} (40,535 mg, 0.07
mmol), acetic acid (0.04 ml, 0.67 mmol), and water (0.33 mL, 18.5 mmol) and the resulting
mixture was atlowed to stir at 1t overmight 1t overnight and then was concentrated in vacuo.

The crude residue was purified by silica gel chromatography to give the title compound.
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{0700] (Si-i-failvloxyj-4-( 2-methyl-1, 3-dioxolon-2-yi)butan-2-0f. To a sohution of {8)-4-
{2-methyi-1,3-dioxolan-2-yhbutane-1,2-diol (1.8 g, 10.2 mumol) in THF (34 mL} was added
NaH (410 mg, 10.2 mumol) at 0 °C and the resulting mixture was stirred at rt. After 1 h, allyl
bromude (0.9 mL, 10.2 mmol} was added and the resulting mixture was allowed to stir at #t
overnight and was concentrated in vacuo. The crude residue was purified by normal phase

silica gel chromatography to give the title compound.

{6701} (S)-{{ I-failvioxy -4-(2-methyl-1 3-dioxoian-2-yljbutan-2-yl)oxy)tert-
hutyl)dimethvisilane. To a solution of (5)-1-(allvioxy)-4-(2-methyi-1,3-dioxolan-2-yl)butan-
2-01 (1.00 g, 4.6 mmol) in CH2Ch (9 mL) was added imidazole (1.1 g, 16 mmol} and TBS{CI
(1.8 mL, 6.9 mmol) and the resulting mixtare was allowed to stir at t for 10 min. The
reaction mixture was dilated with saturated sodium bicarbonate and CH:Ch. The combined
organic layers were washed with water and brine, dried over Na:xSQu4, filtered, and
concentrated i vacuo. The crude residue was purified by normal phase silica gel

chromatography to give the title compound.

[3702] (5)-2-( 2-{{tert-butyldimethylsilyljoxy)-4-(2-merhyi-1, 3-dioxolan-2-
vijbutoxyjacetaidehvde. To a solotion of (S)-({1-(allyloxy}-4-(2-methyl-13-dioxolan-2-
vhbutan-2-vhoxy }tert-butyhdimethylsilane (1.1 g, 2.4 mmol} in 3:1 THF/HG (15 mL) was
added Nal04 (2.1 g, 9.7 ramol) and 0sO4 (0.04 mL, 0.121 mmol) and the resulting mixture
was allowed to stir at rt for 3 b and was diluted with saturated sodivm bicarbonate, saturated
sodium thiosulfate, and EtOAc. The lavers were separated and the aqueous layer was
extracted EtOAc. The combined organic layers were washed with water and brine, dried over
NaxS04, filtered, and concentrated in vacuo to give the tithe compound which was used

without further purification.

[6703] methyl (5 F)-2-((tert-butoxycarbonyljamino j-4-( 2-({tert-butyldimerhiylsilyljoxy)-4-
{Z-methvi-1, 3-dioxolan-2-ylbuioxy)but-2-enoate. To a solution of {83-2-(2~({tert~
butvldimethyisitvBoxy)-4-(2-methyl-1 3-dioxolan-2-vi)butoxylacetaldehyde (1.1 mg, 2.4
mmol} in CH:Cl (6 mb) was added methyl 2-{{tert-butoxyearbonyDaming-2-
{dimethoxyphosphoryhacetate (718 mg, 5.3 munol) and DBU (0.53 mL, 3 50 mmol) and the
resulting mixture was allowed to stir at rt for 2 b and then concentrated 77 vacuo. The crude

residue was purtfied by normal phase column chromatography to give the title compound.

{6704} methvl (8,5)-2-((tert-butoxycarbony jamino}-4-(( 2-({teri-butyldimethvisilylloxyi-

S-oxohexvijoxylbui-2-enoate. To a solution of methyl (8§, E)}-2-((tert-butoxycarbonyllamino}-
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4-(2-{(tert-butyldimethyvisilyiioxy)-4-(Z-methyl-1 3-dioxolan-2-yDbutoxybut-2-cnoate (12.4
mg, 0.02 mmol) in CH:CN/H20 4:1 (0.5 mb) was added DDBO (0.9 mg, 0.004 numol) and the
resulting mixture was allowed to stir at rt for 2 b and then concentrated 77 vacuo. The crude

residue was purtfied by normal phase column chromatography to give the title compound.

[0705] methyl N-(tert-butoxyearbonyl}-O-((8)-2-((rert-butvidimethyisilyljoxy)-5-
oxchexylyhomoserinate. To a solution of methy] methyl (8, E)-2-({tert-
butoxycarbonyllamino)-4-((2-{({tert-butyldimethyisifyhoxy)-5-oxohexyljoxybut-2-encate
{195 mg, 6.334 mmol) in MeOH (2 mL} was added Pd{OH)/C (20 wt% on carbon, 20 mg)
and the resulting mixture was stirred under an Hz atmosphere overnight and was filtered
through Celite then concentrated in vacuo to give the title compound which was without
further purification.

{8766} methyl N-(tert-butoxycarbonyl}-O-((5)-2-((reri-butyldimethyisilvljoxy)-4-(1 8-
naphthvridin-2-yi)butyljhomoserinate. To a solation of methyl N-(tert-butoxycarbonyl}-O-
{{5)-2-{{tert-butyldimethyisilvlioxy}-5-oxchexyDhhomoserinate (200 mg, 0.341 mmol) in
EtOH (1 mb} was added L-proline (27.5 mg, 0.239 mmol} and 2~aminonicotinaldehyde (83.4
mg, 0.683 mmol) and the resulting mixture was stirred at 75° C overnight and was then
concentrated in vacue. The crude residue was purified by normal phase column

chromatography to give the title compound.

{6767} methvl N-(tert-butoxycarbonyl}-O-{(8)-2-({teri-butyldimethyisilvl)oxy)-4-(1 &-
naphithyridin-2-yi)butyljhomoserinate. To a solation of methyl N-{tert-butoxycarbonyi}-O-
((S)-2~((tert-butyldimethvisilyDoxy }-4-(1, 8-naphthyridin-2-vl)butyDhomosennate (67.1 mg,
0.10 mmol) in MeOH (2 mL)} was added PA{OH}/C (20 wt% on carbon, 20 mg) and the
resulting mixture was stirred under an Ho atmosphere overnight and was filtered through
Celite then concentrated in vacuo. The crude residue was purified by normal phase silica gel

chromatography to the title compound.

[0708] methyl O-({8)-2-{{tert-butyldimethylsilvl}oxy)-4-{1 S8-naphthyridin-2-
vijhuiyl}homoserinate. 1o a solution of methvl N-(tert-butoxyvearbonyl}-O-((5)-2-({tert-
butyldimethvisitvhoxy}-4-(1,8-naphthyridin-2-vhbutvlYhomoserinate (35.0 mg, 0.052 mmol)
i DCM (0.1 mbL) was added 4 N HCl in | 4-dioxane (0.06 mL, 0.207 mmol) and the
resulting nuxture was allowed to stir at rt overmight then was concentrated v vacuo to give

the title compound which was used without further purification.
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{0709] methyl N-(3-chloro-5-flucroisonicotinoyl)-O-((S)-2-hvdroxy-4-(1, 8-naphihyridin-
2-yhbutylhomaoserinate. To a solution of methyl 4-[(28)-2-[tert-butyl{diphenvlsilyljoxy-4-
{5.6,7 B-tetrahvdro-1,8-naphthyridin-2-vi}butoxy}-2-[{ 3~chloro-5-fluoro-pyndine-4-
carbonylaminolbutanoate (38.0 mg, 0.0518 mmol) in THF (0.1 mL) was

added tetrabutvlammonium fluoride (0.06 mb., §.0622 mmol) and the resulting mixture was
allowed to stir at £t for 2 h and was diluted with saturated NHaCl. The lavers were separated
and the agueous laver was extracted CHaCh. The combined organic layers were washed with
water and bnine, dried over Naz504, filtered, and concentrated in vacuo to give the title

corpound which was used without further purification.
Fxample 5348, Compound 329

N{/\/F

{8714} N-(3-chioro-3-fluoroisonicotinoy}-O-((8)-2-hydroxy-4-{ 1 ,8-naphthyridin-2-
yibuivlhomoserine. To a sohition of methy! N-(3-chloro-5-flusroisonicotiney H-0O-{({(5)-2-
bydroxy-4-(1,8-naphthyridim-2-vDbutyhomoserinate (25.6 mg, 0.0518 mmol} n
THF/MeOHMH20 3:1:1 was added LiOH (9.9 mg, .41 mmol) and the resulting mixture was
allowed to stir at 1t for 4 h. LCMS showed conversion to product, and the reaction mixture
was diluted with water and purified by reverse phase preparative HPLC to afford N-(3-
chloro-5-fluoroisonicotinoyi)-0-((8)-2-bvdroxy-4-(1,8-naphthyridin-2-vlibuty thomoserine
as a TFA salt.

0711} N-{3-chloro-5-fluoroisonicatinoylp-O-({$)-2-hydroxy-4-(5,6,7, 8~tetrahydro-1,8-
naphithyridin-2-yibutvlihomoserine. {Compound 329, alrernate preparationy Prepared
according to General Scheme J using General Procedure [ with 3-chloro-3-fluorotsonicotinic
acid and General Procedure N, The mixture was neutralized with AcOH and then purified by
preparative reverse phase HPLC to the title compound as a trifluoroacetic acid salt. LEMS

theoretical m/z = 4802, [M+H]+, tound 481.1.

Example 350, Compound 10
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[0712] {(8}-2-{ I-methyi-1 H-indazole-4-carboxamido)-5-(3-{5,6,7,8-tetralydro-1,8-
naphthyridin-2-ylypropoxylpentanoic acid Prepared according to Example 2 with the
gxception that the acid was replaced by T-methyl-1H-indazole-4-carboxylic acid in the

reaction with intermediate 24 LCMS theoretical my/z = 463 2, {M-+H]+, found 466.1.

Fxample 351, Compound 11

0
HNWO | Ny 5\3\1=
Ho/b‘\ =

{713} (8}~ 2-(3-{ I-methyl-1 H-pyragol-4-yBbenzamido}-5-(3-(5,6,7,8-tetrabydro-1,5-
naphthyridin-2-yljpropoxyipentancic acid. Prepared according to Example 2 with the
exception that the acid was replaced by 3-(1-methyi-1H-pyrazol-4-vibenzoic acid in the

reaction with mtermediate 21, LCMS theoretical miz = 491 .2, [M+H]+, found 492.2.

Example 352, Compound 12

Lz i

HO™ O
{6714} (8)-2-(2-chioro-3-fluorobenzamido}-6-(2-(3,6, 7, 8-tetrahydro-1, 8-naphihyridin- 2-
vijethoxy)hexanoic acid. Prepared according to Example 2 with the exception that the
bromide was replaced with 6-bromohex-1-ene in the reaction with intermediate 2d and the
acid was replaced by 2-chloro-3-fluorcbenzoic acid in the reaction with mtermediate 21

LCMS theoretical m/z = 463 2. [M+H]|+, found 464.1.
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Fxample 353, Compound 13
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[0715] {83 2-(3-{ 1-mmethyl-1 H-pyrazol-4-pyQbenzamido}-6-(2-(5,6,7, 8-tetrahydro- 1, 8-
naphthyridin-Z-ylethoxylhexancic acid. Prepared according to Example 2 with the
exeeption that the bromide was replaced with 6-bromohex-1-ene in the reaction with
mtermediate 2d and the acid was replaced by 3-(1-methyi-1H-pvrazol-4-vibenzoic acid in

the reaction with intermediate 21. LCMS theoretical m/z = 491.2. [M+H]+, found 492 2.

Fxample 3534, Compound 16

HNI\/\/C} N\ ’\i\
e

HO® "0
10716} {(83-2-(2-ethplbuianamido)-6-(2-{5,6,7, 8-tetral ydro-1, 8-naphthyridin-2-
vi}ethoxyphexanoic acid Prepared according to Example 2 with the exception that the
bromide was replaced with 6-bromohex-1-ene i the reaction with intermediate 2d and the
acid was replaced by 2-cthylbutanoic acid 1n the reaction with mtermediate 21, LCMS

theoretical m/z = 405 2. [M+H}+, found 406 2.

Fxample 333, Compound 17

H
HN O N N
TC/\/ | RN
HO™ 0 &
{0717} {(8)-2-{ I-methyi-1 H-indazole-4-carboxamido)-6-(2-{3,6,7 8-tetrahydro- 1,8~
naphthyridin-2-yllethoxylhexancic acid Prepared according to Example 2 with the

exeeption that the bromide was replaced with 6-bromohex-1-ene in the reaction with
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mtermediate 2d and the acid was replaced by -methyl-1H-indazole-4-carboxylic acid in the

reaction with intermediate 21, LUCMS theoretical m/z = 4652, [M+H]+, found 466.2.
Fxample 356, Compound 20

0.0

HE\I\AO | N\ N\E
/ H

HO™ O
{3718} {8}~ 2~((tert-butoxycarbonyllamino}-3-{3-(5,6, 7, 8-tetrahiydro- 1,8-naphthyridin-2-
vipropoxylpentancic acid Prepared according to Example 2 with the exception that the acid
was replaced by di-ferf-butyl dicarbonate in the reaction with mtermediate 21, LCMS
theoretical mv/z = 407 2. [M+H]+, found 408.2

Fxample 357, Compound 21

\I
O

HN Q,,
’ H
rI\/ T:—\ NWN

07 TOH P
£

[0719] N-bengoyl-O-({18,37)-5-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
viethyloyclobatyDhomoserine. Isomer D2 was emploved in General Scheme D-2 using

General Procedure T with benzoic acid. LCMS theoretical m/z = 437 2, [M+H]+, found 438 .8,

Fxample 338, Compound 178

N
Ry
B
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HN 0
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L Ne N
O T OH i

[07240) N-{guinazolin-4-pl}-O-((1r,38)-3-(2-(5,6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-
! 3 PRy

/I

viethypBoyclobutyDhomoserine. Tsomer E2 was employed in General Scheme E-2 using
Gengeral Procedure E with 4-chloroquinazohine. LCMS theoretical m/z = 4612, [M+H{+,
found 4623

Fxample 359, Compound 179
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16721} NA8-fluoroguinazolin-4-ypi-O-((Is,31)-3-(2-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yhethyficyclobutyllhomoserine. 1somer B2 was erployed in General
Scheme E-2 using General Procedure E with 4-chloro-8-flucroquinazoline. LCMS theoretical

m/z = 4792 [M+H}+, found 480.2.

Fxample 360, Compound 180

{6722} N-{7-fluoroguinazolin-d-pi}-O-({15,3r}-3-{2-{5,6, 7, 8-tetrah pdro-1,8-
raphthyridin-2-yiethyfcyclobutyidhomaoserine. Isomer E2 was enmploved in General
Scheme E-2 using General Procedure E with 4-chloro-7-thuoroguinazoline. LCMS theoretical
m/z =479 2. [M+H]+, found 480.2.
Fxample 361, Compound {81
N

T 7

L N

HN O,
P w

07 OH |

[0723) N-{7-methylquinazolin-4-yi}-O-{(15,3r}-3-(2-(5,6,7,8~tctrakydro-1,8-
naphthyridin-2-yDethycyclobutybhomoserine. Isomer E2 was employed in General
Scheme E-2 using General Procedure E with 4-chloro-7-methvlquinazoling. LCMS

theoretical m/z = 475 3. [M+H}+, found 476 3.

Fxample 362, Compound 182
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[0724] N-{6-fluoroguinazolin-4-yl}-O-((15,3¢)-3-(2-{5,6,7,8-tetrahydro-1,8-~
naphthyridin-2-yDethycyclobutybhomoserine. Isomer E2 was employed in General
Scheme E-2 using General Procedure E with 4-chloro-6-flaoroquinazoline. LCMS theoretical

miz = 4792 [M+H]+ found 480.2.

Example 3635, Compound 185

[3725] N-{5-fluoroguinazolin-4-yi-O-({1s,3r}-3-(2~(5,6,7,8-tetrabydro-1,8-
naplithyridin-2-yDethyfcyclobutylhomeoserine. Isomer E2 was emploved in General
Scheme E-2 using General Procedure E with 4-chloro-5-flusroquinazoline. LCMS theoretical

m/z = 4792, [M+H}+, found 480.2.

Fxample 364, Compound 184

POl
| N
P e N
HNI\/OI,'
07 OH

{6726} N-{6-methylquinazolin-4-yi-O~((15,3r)-3~(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yhethyl) cyclobutylihomoserine. 1somer E2 was emploved in General
Scheme E-2 using General Procedure £ with 4-chloro-6-methylquinazoline. LCMS

theoretical m/z = 475 3. [M+H]}+, found 476.3.

Fxample 3635, Compound {83
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[6727] N-{b-{tert-butyl)-2-phenylpyrimidin-4-yi}-O-{{15,385)-3-(2~(5,6, 7, 8-tetrakydro-
1,8-naphthyridin-2~-yethylicyclobutyl-L-omoserine. Isomer E2 was emploved in General
Scheme E-2 using General Proceduore E with 4-{tert-butyl}-6-chloro-2-phenvipyrimidine.

LCMS theoretical mv/z = 543 3 [M+H]+, found 5443

Example 306, Compound 23

3728} (8}~ 2~((tert-butoxycarbonyllamino)-6-{2-(5,6,7,8-tetrafiydro- 1,8-naphthyridin-2-
viethoxyhexanoic acid. Was prepared by the same procedure used to prepare Example 2
with the exception that the bromide was replaced with 6-bromohex-1-cne in the reaction with
mtermediate 2d and the acid was replaced by di-ferr-buty! dicarbonate in the reaction with

mtermediate 21, LCMS theoretical m/z = 407 2, [M+H}+, found 408 2.
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BIOLOGICAL EXAMPLES

Example BI- Proximity-Based Integrin Receptor Binding Assay for Determining Inhibitor

Potency

{0729} The biochemical potency of compounds was determined using a proximity-based
assay {ALPHASCREEN®, Perkin Elmer, Waltham, MA) as described previously (Ullman
EF et al, Luminescent oxygen channeling immunoassay: Measurement of particle binding
kinetics by chemiluminescence. Proc. Natl. Acad. S¢i. USA, Vol 91, pp. 54263430, une
1994}, To gauge the potency of inhibitors of binding to human tegrin avfe, inhibitor
compounds and integrin were incubated together with TGF-b1 LAP and biotinylated anti-
LAY antibody plus acceptor and donor beads, following the manufacture’s reconumendations.
The donor beads were coated with streptavidin. The acceptor beads had a mitnlotriacetic acid
Ni chelator, for binding to a 6xHis Tag on human integrin avPe. All incubations occurred at
room temperatures in 30 mM Tris-HCL, pH 7.5, 0.1% BSA supplemented with 1 mM each
Calh and MgCh.

14730} The order of reagent addition was as follows:

10731} 1. Alpha-v-beta-6 integrin, test inhibitor compound, LAP, biotinviated anti-LAP

antibody and acceptor beads were all added together.

16732} 2. After 2 hours, donor beads were added. After another 30 minute incubation,

samples were then read.

13733} Integrin binding was evaluated by exciting donor beads at 680 am, and measuring
the fluorescent signal produced, between 520-620 nm, using a Biotek Instruments (Winooski,
VT, USA} SvnergvNeo? multimode plate reader. Compound potency was assessed by
determining inhibitor concentrations required to reduce fluorescent light output by 50%. Data
analysis for ICso determinations was carnied out by nonlinear four parameter logistic
regression analysis using Dotmatics ELN Software (Core Informatics Inc., Branford, Ci).
1Cs0 values for the compounds in the Examples are provided below m Table B-1 in ranges:
below 50 nM; from above 50 nM to 250 nM; from above 250 nM to 1000 nM; and above
1000 nM.
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TABLE B-1
Example | 050

No.

1 <30

5 >50-250
7 >50-250

9 >50-250
1 >50-250
13 >250-1000
£ <50
17 <50
19 <30
21 <50
23 <50
25 <50
27 <50
29 <50
31 <50
33 <50
35 >50-250
37 <30
39 >50-250
4t <50

L“‘I‘f:?ﬂe 1C50 ()
4 >1000
6 >250-1000
8 >250-1000
10 >30-250
124 >30-250
14 <350
16 <50
(8 >50-250
20 <30
22 <50
24 <50
26 <50
28 <50
30 <50
32 <50
34 >50-250
36 <5(
38 >50-250
40 >50-250
£2% >50-250
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EX?;;‘?l@ 1050 (M)
3% | >250-1000
45 >50-250
47T >250-1000
49 >350-250
st <50
53 >30-250
55 >250-1000
57 >250-1000
59 >1000
61% >1000
63%* <50
G5 x <50
67 >350-250
69 >250-1000
7144 >1000
73 >50-250
TE et L >250-1000
77 >1000
79 4 >50-250
81 4 >1000
83+ >1000

o C30 (nM)
44 >50-250
46 % >250-1000
48 >250-1000

50 <50

52 <50

4 >50-250

56 >50-250
58+ >1000
60% >50-250
62E% <50
G4%% <50

66 >50-250

68 >250-1000
0 % >50.250

7 <50

74 % >1000
76 % >250-1000
78 % 1000
RO ¥ >50-250
82¥ >250-1000
84 <50
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EX?;;‘?l@ 1050 (M)
g5+ >250-1000
g7 >250-1000
9% >250-1000
91 >350-250
93 550250
95% 4 >1000
g7H* <50
ok <50
101+ <50
103+ <50
1035+ <50
JO7% <50
109+ <50
ISRELIR T <50
RES <50
115+ <50
117+ <50
1o >350-250
121 <50
123%% <50
J25% >30-250

E%gf?k 050 (nM)
86 >250-1000
88 >50-250
90 >250-1000
92 >250-1000
947 >50.250

96%, +1 | >250-1000
gR#* <50
100%% >50-250

102+ <50
104+ <50
106+ <50
108+ <50
110%% ¥ >50-250
1% >50-250
{14 <30
P16*H <50
P18%% <30
120%* <50
120+ >50-250
124 <50
126%+ <50
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EX?;;‘?l@ 1050 (M)
1274+ <50
129+ >50-250
131+ <50
133+ <50
135+ 550250
137%% | >250-1000
139+ >1000
141 <50
143%% | >250-1000
4SAFT | >250-1000
146+ >50-250
J48%F | >250-1000
150%% | >250-1000
150+ <50
1544 | >250-1000

155%% 4 <50
15§+ <50
160+ >50-250

16245 4 <50

163%% 44 | >50-250
1654+ <50

FX;TPE‘“ 050 (nM)
128%% >50.250
130%% >50-250
132%% >50-250
134 >50-250
136+ <50
1385+ >50-250
140 >250-1000
1428 >50-250
144 >250-1000
1458+ >50.250
147 <50
1495+ >50-250
151 <50
1538 <50

155%% 4 <30
157 <350
159 <50
161+ <50

1634 50250
16475 <30
166%* >5(-250
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EX?;;‘?l@ IC50 (M) FX;TPE‘“ 050 (nM)
168 >50-250 169+ >50.250
P70 <50 17175 <30
(FPAR <50 173%% <30
174 <50 1758 <50

175554 <50 176 <50

V6% | >50-250 1774+ >50-250
179+ >50-250 180%#+ <50

180%#4+ | >350-250 181 <50
182+ >50-230 183 >50.250
1844+ <50 185%% <50

187 >250-1000 188 >50-250

189 >50-250 190+ <50
199 >50-250 224 <50
225%% | >250-1000 2265 >250-1000
227F | >250-1000 228%% <50
229%% >50-250

* first cluting compound from general synthetic scheme referenced was assaved

** second cluting compound from general synthetic scheme referenced was assaved

T first ehuting compound from last chromatography step described m example was assayed
1 second eluting compound from last chromatography step deseribed in example was
assayed
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Example B2—Further Compounds Potently Inbibit ovfs in a Proximity-Based Assay

[0734] The brochemical potency of compounds for inhibiting avfe integrin was
determined for a second series of compounds using a proximity-based assay
{ALPHASCREEN®, Perkin Elmer, Waltham, MA)} as described previousty (Ullman EF et
al., Luminescent oxvgen channeling immnunocassay: Measurement of particle binding kinetics
by chemiluminescence. Proc. Natl. Acad. Sci. USA, Vol. 91, pp. 5426--5430, June 1994}. To
gauge the potency of inhibitors of binding to human integrin awfis, inhibitor compounds and
miegrin were incubated together with TGF-b1 LAP and biotinylated anti-LAP antibody plus
acceptor and donor beads, following the manufactare’s recommendations. The donor beads
were coated with streptavidin. The acceptor beads had a niutrilotriacetic acid Ni chelator, for
binding to a 6xHis Tag on human integnn owfs. All incubations occurred at room
temperatores n 50 mM Tris-HCEL pH 7.5, 0.1% BSA supplemented with 1 mM each CaClz
and MgClz.

13735] The order of reagent addition was as follows:

10736} 1. Alpha-v-beta-6 mtegrin, test inhibitor compound, LAP, biotinvlated anti-LAP

antibody and acceptor beads were all added together,

{3737] 2. After 2 hours, donor beads were added. After another 30 minute incubation,

samples were then read.

{0738] Integrin binding was evaluated by oxciting donor beads at 680 nm, and measuring
the fluorescent signal produced, between 520-620 nm, using a Biotek Instruments {(Winooski,
VT, USA} SvnergvNeo? mudtimode plate reader. Compound potency was assessed by
determining inhibitor concentrations required to reduce fluorescent light output by 50%. Data
analvsis for ICso determinations was carried out by nonlincar four parameter logistic

regression analysis using Dotmatics ELN Software (Core Informatics Inc., Branford, Ct).

[36739] Example B3—The Compounds Potently Inhibit avB: in 2 Proximity-Based
Assay The biochenucal potency of compounds for inhibiting aP integrin was determined
using a proximity-based assayv (ALPHASCREEN®), Perkin Elmer, Waltham, MA) as
described previously (Ullman EF ot al | Lumingscent oxygen channeling immunoassay:
Measurement of particle binding kingtics by chemiluninescence. Proc. Natl. Acad. Sci. USA,

Vol. 91, pp. 5426-5430, hune 1994). To gauge the potency of mhibitors of binding to human
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mtegrin o, inhibitor compounds and integrin were incubated together with TGF-b1 LAP
and biotinylated anti-LAP antibody phus acceptor and donor beads, following the
manufacture’s recommendations. The donor beads were coated with streptavidin. The
acceptor beads had a mitrilotriacctic acid Ni chelator, for binding to a 6xHis Tag on human
mtegrin o, All incubations occurred at room temperatures i 50 mM Tris-HCL pH 7.5,

0.1% BSA supplemented with 1 mM each CaClz and Mg(h.
[6740] The order of reagent addition was as follows:

{0741} 1. Alpba-v-beta-1 integrin, test inhibitor compound, LAP, biotinvlated anti-LAP

antibody and acceptor beads were all added together.

4742} 2. After 2 hours, donor beads were added. After another 30 minute incubation,

samples were then read.

10743} Integrin binding was evaluated by exeiting donor beads at 680 nm, and measuring
the fluorescent signal produced, between 520-620 nm, using a Biotek Instruments (Winooski,
VT, USA) SvnergyNeo? mudtimode plate reader. Compound potency was assessed by
determining inhibitor concentrations required to reduce fluorescent light output by 50%. Data
analysis for ICso determinations was carrigd out by nonhinear four parameter logistic
regression analysis using Botmatics ELN Software (Core Informatics Inc., Branford, Ct).
1Cs0 values for the compounds in the Examples are provided in FIG. 2, Table B-2 in ranges:
50 nM and below; from above 50 nM o 250 nM; from above 250 nM to 1000 nM; and above
1000 oM.

Combined Inhibition Results of Examples B1, B2, and B3
[36744] Table B-2, FI(. 2, shows ICso data from Examples B1, B2, and B3 for inlubition
of av31 and avfls integrin 1n the solid phase assays and inhibition of human avf and avPs
mtegrin in the proximity-based ALPHASCREEN® assays. The [Cso data is shown 1n four
ranges: 50 nM and below; from 50 nM to below 250 nM; from above 250 oM to below 1000

nM; and 1000 nM and above.



CLAIMS
What is claimed is:

A compound of formula (1I):

H L' L2 L3
G/ I \o/ \Y/ g
0 OH

()

or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof, wherein:

(i)

(i)

(iii)

SONON
|/

Rlis ;

G is C(O)R?%;

11‘/\/0
PN S
ii 0 Y ’jéis ;

R? is tetrahydropyranyl, wherein the tetrahydropyranyl is substituted by 1, 2, or 3
independently selected R substituents; and

each R? is independently R*; or

1

“%L/L\‘O/ L':\Y/Ls\fé " R{\/OM\/\; ;

R? is phenyl, wherein the phenyl is substituted by 1, 2, or 3 independently selected R?
substituents; and
each R% is independently R*; or

WC)
Ll Ll L3
N A NN
ey
IS ,

R? is pyridyl, wherein the pyridyl is substituted by 1, 2, or 3 independently selected
R?® substituents; and

each R? is independently R*;

each R* is independently halogen, CN, NO2, C1-Cs alkyl, C2-Cs alkenyl,

C2-Cs alkynyl, C(NH)(OR?®), C(O)R®, C(O)NRPR’, C(O)OR®, P(O)(OR®)(OR®), NR®R’,
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NR®C(O)R?, NR*C(O)NRPR’, NR°C(0O)OR?, NR®S(O)R®, NR®S(0),R®, OR®, OC(O)R®, SR?,
S(0)R®, S(O)NR®R’, S(0)2R®, S(0)NR®R’, or C3-Cs cycloalkyl, wherein each C1-Cg alkyl,
C2-Cs alkenyl, C2-Cg alkynyl, and Cs-Cg cycloalkyl of R*is optionally and independently
substituted by 1, 2, or 3 independently selected R*? substituents;

each R* is independently halogen;

each R® is independently hydrogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Cs-
Cs cycloalkyl, wherein each C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, and Cs-Cs cycloalkyl
of R® is optionally and independently substituted by 1 or more independently selected R

substituents;

each R> is independently halogen, CN, C1-Cg alkyl, or =0, wherein each C1-Cs alkyl
is optionally and independently substituted by 1 or more substituents independently selected

from the group consisting of halogen, OH, and =O;

each R® is independently hydrogen, C1-Cs alkyl, Co-Cg alkenyl, C2-Cs alkynyl, or Cs-
Cs cycloalkyl, wherein each C1-Ce alkyl, Co-Cs alkenyl, C>-Ce alkynyl, and Cs-Ce cycloalkyl
of R® is optionally and independently substituted by 1 or more substituents independently
selected from the group consisting of halogen, CN, C1-Ce alkyl, and =O, and further wherein
each C1-Cs alkyl substituent is optionally and independently substituted by 1 or more

substituents independently selected from the group consisting of halogen, OH, and =O; and

each R’ is independently hydrogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Cs-
Cs cycloalkyl, wherein each C1-Ce alkyl, C2-Cs alkenyl, C2-Ce alkynyl, and Cs-Cs cycloalkyl
of R’ is optionally and independently substituted by 1 or more substituents independently
selected from the group consisting of halogen, CN, C1-Cs alkyl, and =O, and further wherein
each C1-Cs alkyl substituent is optionally and independently substituted by 1 or more

substituents independently selected from the group consisting of halogen, OH, and =0;

wherein K/\; is W \Q\/\/ :
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10.

11.

The compound of claim 1, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein R? is tetranydropyranyl, wherein the tetrahydropyranyl is

substituted by 1, 2, or 3 independently selected R% substituents.

The compound of claim 2, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein each R is independently C1-Cs alkyl, wherein each C1-Cs

alkyl is independently substituted by 3 independently selected R*® substituents.

The compound of claim 3, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein each R* is independently F, Cl, Br, or I.

The compound of claim 2, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein R? is tetranydropyran-4-yl, wherein the tetrahydropyran-4-

yl is substituted by 1 R substituent.

The compound of claim 1, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein R? is phenyl, wherein the phenyl is substituted by 2

independently selected R?® substituents.

The compound of claim 6, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein each R is independently halogen.

The compound of claim 1, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein R? is pyridyl, wherein the pyridyl is substituted by 2 or 3
independently selected R?® substituents.

The compound of claim 8, or a pharmaceutically acceptable salt, stereoisomer, or

tautomer thereof, wherein each R is independently halogen or C1-Cg alkyl.

The compound of claim 9, or a pharmaceutically acceptable salt, stereoisomer, or

tautomer thereof, wherein at least 1 R?® substituent is halogen.

The compound of claim 8, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein at least 2 R substituents are independently selected

halogen substituents.
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12.

13.

The compound of claim 8, or a pharmaceutically acceptable salt, stereoisomer, or
tautomer thereof, wherein R? is pyrid-4-yl, wherein the pyrid-4-yl is substituted by 2
or 3 independently selected R?® substituents.

The compound of claim 1, or a pharmaceutically acceptable salt, stereoisomer, or

tautomer thereof, wherein R? is selected from the group consisting of
F
F
Cl E F
0,00, 0, G O]
i) ) ) ) F ) EHl
F F Cl Cl
F F F F Cl cl
JOUR O
a F cl Cl Cl
& &g e Q0 Y 0, O
Cl i) ) ) F k) F k) F
. CF; F3C\©i;| Q
i) F ) CI k) k) k)
NC o)

-

N
Y 0 N
F,.C” 0 Z = Z
F cl
N~ N™™ X X N N™S N_. _OH
| | | | | | A
X = N~ N~ _ = |
_
Cl Cl , , e , ,
NC Cl ne ol
N_ O
| SN i X o) o)
_ _
1 1 Cl 1 1
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Cl 0 NC._ _N
- I A NTX | =
N I =
NG NC = \O =
) CI 1 ] ] CF3 )
NC._ _N
7 | = = =
NG~ N
Cl , , CF cl , ¢ ,and
N
[

\N =

14.  The compound of claim 1, or a pharmaceutically acceptable salt, sterecisomer, or

tautomer thereof, wherein R? is selected from the group consisting of

H,N cl F Ny o S Cl cl
; ;é Br- ; /?9 \Q;/ N///Q;/
c cl , cr cl
F@I cl Nx
CI ) CI ) 1N/ ) r )
HO F Cl F lN\ . Nl\CIN\F
_ )fj;/ A
_ F
Fo c o T NF BT B
N\ClNl\Cl/N NS S OMe A Cl
| | | |
Pz = U _— _— _—
. Br . CFs , Cl . Cl , F ,
OH
o . " S
N™ ™S | | _ > [ _
P _
] ] Br ] CF3 1and F .

15. A compound selected from the group consisting of
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#F;N
Nl,J.;: j,ﬁ S cl
-'fAH"'\-\.f-':-- -, _.-__D = (O]
‘T.l
HN o~ Oa__ ; FHN 0
j, A~ NN N
0% “OH ﬂ I ] 0% “OH |
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O ~_F
T N7
N =~ 20 N o)
[ f
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HN @)
H
HM . M M
TN SN
(0] OH | P ]

| = 0% "OH

Cl Cl
Qifo o)
H H
Cl HN,, o) N._N Cl HN o) NN
0”7 OH = , 0”7 “OH = ,

Cle_~_Cl F
o, |"' 0 (@)
-_f" -_.-:_'.-
:l JJ 0 M H Cl H o N
e O~ N N N N_ _N
.: N B - E ..-'1 ..-'J I\/ | /\
0~ ~OH T , 0” "OH
P "'\-\.T___.-" ___-;".-T"\\|._,- F
-~ H"}‘* e ::'--I::}I I

HN “\.,-*’iﬂ\“v'[j‘v"hh“”fﬂhm/mk NM] ¢l HN”/HM’OM/’““J#H\E‘N
0% ~OH " and 07 OH ~F

or a pharmaceutically acceptable salt or tautomer thereof.

16. A compound selected from the group consisting of
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N-(2-chloro-3-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)homoserine; N-(2-chloro-3-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)-L-homoserine;
N-(2-chloro-3-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-benzoyl-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-benzoyl-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-homoserine;
N-benzoyl-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-homoserine;
N-(3-fluoro-5-(trifluoromethyl)benzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)homoserine;
N-(3-fluoro-5-(trifluoromethyl)benzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-L-homoserine;
N-(3-fluoro-5-(trifluoromethyl)benzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)-D-homoserine;
N-picolinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-picolinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-
homoserine;
N-picolinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-
homoserine;

N-nicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-nicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-
homoserine;
N-nicotinoyl-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-
homoserine;

N-isonicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-isonicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-
homoserine;
N-isonicotinoyl-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-
homoserine;
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
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N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(4-cyanotetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(4-cyanotetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-cyanotetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-L-homosering;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-D-homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(3,5-dimethylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3,5-dimethylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(3,5-dimethylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-methylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-methylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetranydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
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N-(3-chloro-5-methylisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-D-homoserine;
N-(3,5-dichloroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3,5-dichloroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(3,5-dichloroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(2,4-dimethylnicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)homoserine;
N-(2,4-dimethylnicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(2,4-dimethylnicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-D-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(2,4,6-
trimethylnicotinoyl)homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(2,4,6-
trimethylnicotinoyl)-L-homoserine;
O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(2,4,6-
trimethylnicotinoyl)-D-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(2-fluoro-4-isocyano-6-methylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(2-fluoro-4-isocyano-6-methylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylbutyl)-L-homoserine;
N-(2-fluoro-4-isocyano-6-methylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-D-homoserine;
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N-(2-chloro-6-fluoro-4-isocyanobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)homoserine;
N-(2-chloro-6-fluoro-4-isocyanobenzoyl)-O-(4-(5,6,7,8-tetranydro-1,8-naphthyridin-2-
yl)butyl)-L-homoserine;
N-(2-chloro-6-fluoro-4-isocyanobenzoyl)-O-(4-(5,6,7,8-tetranydro-1,8-naphthyridin-2-
yDbutyl)-D-homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-6-methylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-6-methylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homosering;
N-(3-chloro-6-methylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-bromo-5-chloro-2-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homosering;
N-(3-bromo-5-chloro-2-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-chloro-2-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-methoxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-methoxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-L-homoserineg;
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N-(3-chloro-5-methoxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(5-bromo-2-hydroxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(5-bromo-2-hydroxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)-L-homoserine;
N-(5-bromo-2-hydroxyisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-cyclopropylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-cyclopropylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-cyclopropylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-ethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-ethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-ethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-bromo-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-bromo-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(2-methoxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(2-methoxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(2-methoxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;

324



N-(3-chloro-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-chloro-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(5-chloro-2-(dimethylamino)-3-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(5-chloro-2-(dimethylamino)-3-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(5-chloro-2-(dimethylamino)-3-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-chloro-5-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homosering;
N-(3-chloro-5-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-methyl-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homosering;
N-(3-methyl-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-methyl-5-(trifluoromethyl)isonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
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N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(3-cyano-2-hydroxy-6-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(3-cyano-2-hydroxy-6-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-cyano-2-hydroxy-6-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)homoserine;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homosering;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(6-methoxy-2,4-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)homoserine;
N-(6-methoxy-2,4-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(6-methoxy-2,4-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl)ethyl)cyclobutyl)-D-homosering;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homosering;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-D-homoserine;
N-(3,6-dimethylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylethyl)cyclobutyl)homoserine;
N-(3,6-dimethylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-L-homoserine;
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N-(3,6-dimethylpicolinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDethyl)cyclobutyl)-D-homoserine;
N-(4-cyano-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(4-cyano-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(4-cyano-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2,6-dichlorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(2,4-dichloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(2,4-dichloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2,4-dichloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;

N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)homoserine;
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-L-
homoserine;
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-D-
homoserine;
N-(3-bromo-2-chloro-6-fluorobenzoyl)-0O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylbutyl)homoserine;
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N-(3-bromo-2-chloro-6-fluorobenzoyl)-0-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yDbutyl)-L-homoserine; and
N-(3-bromo-2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-

yl)butyl)-D-homoserine,

or a pharmaceutically acceptable salt or tautomer thereof.

17.

18.

19.

20.

21.

22.

23.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier or
excipient and a compound of any one of claims 1 to 16, or a pharmaceutically

acceptable salt, stereoisomer, or tautomer thereof.

Use of a compound of any one of claims 1 to 16, or a pharmaceutically acceptable
salt, stereoisomer, or tautomer thereof, in the manufacture of a medicament for

treating a fibrotic disease or fibrotic condition in an individual in need thereof.

A kit comprising a compound of any one of claims 1 to 16, or a pharmaceutically

acceptable salt, sterecisomer, or tautomer thereof.

The pharmaceutical composition of claim 17, wherein the pharmaceutical

composition further comprises one or more additional active agents.

The use of claim 18, wherein the fibrotic disease or fibrotic condition is selected from
the group consisting of alcoholic liver disease induced fibrosis, Alport syndrome,
cardiac fibrosis, chronic kidney disease, cirrhosis, Crohn’s disease, diabetic kidney
disease, diabetic nephropathy, dermal fibrosis, focal segmental glomerulosclerosis,
gastrointestinal fibrosis, interstitial lung disease, liver fibrosis, nonalcoholic fatty liver
disease, nonalcoholic steatohepatitis, primarily biliary cholangitis, primary sclerosing
cholangitis, pulmonary fibrosis, renal fibrosis, scleroderma, and systemic sclerosis

associated interstitial lung disease.

The use of claim 18, wherein the fibrotic disease or fibrotic condition is selected from
the group consisting of alcoholic liver disease induced fibrosis, alcoholic steatosis
induced liver fibrosis, cirrhosis, nonalcoholic fatty liver disease, nonalcoholic

steatohepatitis, and primary sclerosing cholangitis.

A compound selected from the group consisting of
N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-(5,6,7,8-tetrahydro-1,8-
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24,

25.

26.

naphthyridin-2-yl)ethyl)cyclobutyl)-L-homosering;
O-((2r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-N-(4-
(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-L-homoserine;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homosering;
N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine;
N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-L-homosering;
N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine;
N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)-
L-homoserine; and
N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)-L-homoserine,

or a pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(4-methyltetrahydro-2H-pyran-4-carbonyl)-O-(cis-3-(2-
(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a
pharmaceutically acceptable salt or tautomer thereof.

A compound which is O-((1r,3R)-3-(2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethyl)cyclobutyl)-N-(4-(trifluoromethyl)tetrahydro-2H-pyran-4-carbonyl)-L-

homoserine, or a pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a

pharmaceutically acceptable salt or tautomer thereof.
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217.

28.

29.

30.

31.

32.

33.

34.

35.

A compound which is N-(4-chloro-2,6-dimethylnicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a
pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(3-bromo-5-chloroisonicotinoyl)-O-((1r,3R)-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a

pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(2-hydroxy-3,5-dimethylisonicotinoyl)-O-((1r,3R)-3-(2-
(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a

pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(5-chloro-3-fluoro-2-methylisonicotinoyl)-O-((1r,3R)-3-(2-
(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-L-homoserine, or a
pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(3-chloro-5-fluoroisonicotinoyl)-O-((1r,3S)-3-(2-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl)ethyl)cyclobutyl)-D-homoserine, or a
pharmaceutically acceptable salt or tautomer thereof.

A compound which is N-(2-chloro-6-fluorobenzoyl)-O-(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)-L-homoserine, or a pharmaceutically acceptable salt or

tautomer thereof.

A compound which is N-(3-bromo-2,6-dimethylbenzoyl)-O-(4-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl)butyl)-L-homoserine, or a pharmaceutically acceptable salt or

tautomer thereof.

The use of claim 21, wherein the fibrotic disease or fibrotic condition is idiopathic

pulmonary fibrosis or radiation-induced pulmonary fibrosis.

A compound of claim 1, or a pharmaceutically acceptable salt, stereoisomer, or

tautomer thereof, or a composition of claim 17, for use in therapy.
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