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DOSAGE FORMS AND REGIMENS FOR AMINO ACID COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority benefit of U.S. Provisional Patent Appl.
No. 62/831,060 filed April 8, 2019, of U.5. Provisional Patent Appl. No. 62/850,530 filed
May 20, 2019, and of U.S. Provisional Patent Appl. No. 62/899,071 filed
September 11, 2019. The entire contents of those patent applications are hereby mcorporated

by reference herein.

BACKGROUND OF THE INVENTION

[0002] Fibrosis, a pathologic feature of many diseases, is caused by a dysfunction in the
body s natural ability to repair damaged tissues. If left untreated, fibrosis can result m
scarring of vital organs causing irreparable damage and eventual organ failare.

[0003] Paticats with nonalcoholic fatty liver discase (NAFLD) may progress from simple
steatosis to nonalcoholic steatohepatitis (NASH) and then fibrosis. While liver fibrosis is
reversible in its initial stages, progressive liver fibrosis can lead to eirrhosis.

10804]  Fibrosis in the kidney, characterized by glomerilosclerosis and tubulointerstitial
fibrosis, is the final common manifestation of a wide variety of chronic kidney diseases
(CKD). brrespective of the initial causes, progressive CKD often results in widespread tissue
scarring that leads to destruction of kidney parenchyma and end-stage renal farlure, a
devastating condition that requires dialysis or kidney replacement.

{0005]  Scleroderma encompasses a spectrum of complex and variable conditions primarily
characterized by fibrosis, vascular alterations, and astoimmunity. The scleroderma spectrum
of disorders share the common feature of fibrosis, resulting in hardening or thickening of the
skin. For some paticats, this hardening occurs only in limited areas, but for others, it can
spread to other major organs.

[8006] Following myocardial mfarction, cardiac structural remodeling is associated with an
mflammatory reaction, resulting in scar formation at the site of the infarction. This scar
formation is a result of fibrotic tissuc deposition which may lead to reduced cardiac function
and disruption of electrical activity within the heart.

{0607] Crohn’s Discase is a chronic disease of unknown ¢tiology tending to progress even

in the setting of medical or surgical treatment. Intestinal fibrosis is among the most common
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complications of Crohn’s disease, resulting in stricture formation in the small testine and
colon.

{0008] Idiopathic pulmonary fibrosis (1PF) is a chronic, progressive, fibrosing disease of
unknown etiology, occurring in adults and himited to the lungs. In IPF, the lung tissue
becomes thickened, stiff, and scarred. As lung fibrosis progresses, it becomes more difficult
for the lungs to transfer oxygen into the bloodstream and the organs do not receive the
oxygen needed to function properdy. IPF currently affects approximately 200,000 people in
the U.S., resulting in 40,000 deaths per year. Patients diagnosed with IPF expenience
progressive breathlessness and eventually, complete respiratory failure.

{0009} Promarv biliary cholangitis (PBC), also known as primary biliary cirthosis, is a
chronic disease of the liver that causes damage and fibrosis in the liver. It results from a slow,
progressive destruction of the small bile ducts of the liver, cansing bile and other toxins to
build up in the liver, a condition called cholestasis. Over time, this leads to scarring and
fibrosis in both the liver and biliary tract.

{8019] Nonspecific mterstitial pneumomia (NSIP) 1s a rare disorder that affocts the tissue
that surrounds and separates the tiny air sacs of the lungs. These air sacs, called the alveol,
arc where the exchange of oxygen and carbon dioxide takes place between the lungs and the
bloodstream. Interstitial pneumonia is a disease in which the mesh-like walls of the alveoh
become inflamed. The pleura (a thin covering that protects and cushions the lungs and the
individual lobes of the lungs) might become inflamed as well. There are two primary forms
of NSIP -~ cellular and fibrotic. The cellular form is defined mainly by nflammation of the
celis of the mterstitium. The fibrotic form is defined by thickening and scarring of lung
tissue. This scarmnng 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 oxyvgen i the blood. (Kim et al, Proc. Am. Thorac. Soc. (2006)
3:285-292; Lynch, D, Radiology (2001} 221:583-584; Kinder et al., Am. J. Respir. Crit. Care
Med. (2007) 176:691-697)

{0011} 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. For
example, agents such as pirfenidone and nintedamb have been studied for treatment of
fibrosis. In the treatment of IPF, pirfenidone and nintedanib have been used, but have shown
less therapeutic efficacy than desired while also exhibiting numerous side effects. There

remaing a need for treatment of fibrotic diseases.
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{8012} The avpP6 integrin is expressed in eptthelial cells, and binds to the latency-associated
peptide of transforming growth factor-f1 (TGFB1) and mediates TGFB1 activation. lts
expression level is significantly increased after injury to lung and cholangiocvites, and plays a
critical in vivo role in tissue fibrosis. Increased levels are also associated with increased
mortality in IPF and NSIP patients.

{0013] Prmary 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 hver failure and hiver
cancer. Expression of avf36 is elevated in liver and bile duct of PSC patients.

[0014] The prosent disclosure provides for ov6 mtegrin inhibitors that may be useful for
treatment of fibrosis.

BRIEF SUMMARY OF THE INVENTION

{0015} Disclosed are amino acid compounds that are avB6 integrin inhibitors, compositions
containing these compounds and methods for treating diseases mediated by avf6 integrin
such as a fibrotic disease.

{8616} In one aspect, provided is a compound of formula (A}, or any variation thereof, or a
salt thereof {e. 2., a pharmaceutically acceptable salt thereof), as detailed herein.

{8617} Further provided is a pharmaceutical composition comprising a compound of
formula (A}, or anv vanation thereof detailed herein, or a salt thereof (e.g.. a
pharmaceutically acceptable salt thereof). and a phammaceutically acceptable carrier or
excipient.

{8018} In another aspect, provided is a method of treating a fibrotic disease 1 an individual
{(such as a human) in nced thereof comprising administering to the individual a
therapeutically cffective amount of a compound of formula (A}, or any variation thereof
detarled herein, or a pharmaceuntically acceptable salt thereof. In some embodiments, the
fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, scleroderma,
cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or
biliary fibrosis (such as PBC). In some embodiments, the fibrotic disease is pulmonary
fibrosis (such as IPF), hiver fibrosis, skin fibrosis, psoriasis, scleroderma, cardiac fibrosis,
renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis {such
as PBC). In some embodiments, the fibrotic disease is pulmonary fibrosis {such as IPF). In
some embodiments, the fibrotic disease 1s hiver fibrosis. In some embodiments, the fibrotic

discase s skin fibrosis. In some embodiments, the fibrotic disease is psoriasis. In some
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embodiments, the fibrotic discase 1s scleroderma. In some embodiments, the fibrotic disease
is cardiac fibrosis. In some embodiments, the fibrotic disease is renal fibrosis. In some
cmbodiments, the fibrotic disease is gastrointestinal fibrosis. In some cmbodiments, the
fibrotic disease is primary sclerosing cholangitis. In some embodiments, the fibrotic disease
is biliary fibrosis (such as PBC).

{0619} In another aspect, provided is a method of delaying the onset and/or development of
a fibrotic discase in an individual (such as a human) who is at risk for developing a fibrotic
disease comprnising admimstering to the individual a therapeutically effective amount of a
compound of formula (A), or any variation thereof detatled herein, or a pharmaceutically
acceptable salt thereof. In some embodiments, the fibrotic disease is pulmonary fibrosis {such
as IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis,
gastrointestinal fibrosis, primary sclerosing cholangitis, or PBC. In some embodiments, the
fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, psoriasis,
scleroderma, cardiac fibrosis, renal fibrosis, gastromtestinal fibrosis, primary sclerosing
cholangitis, or biliary fibrosis (such as PBC). In some emboduments, the fibrotic disease is
psoriasis. In some embodiments, the individual at risk of developing a fibrotic disease has or
is suspected of having NAFLD, NASH, CKD, scleroderma, Crohn’s Discase, NSIP, PSC,
PBC, or is an individual who has had or is suspected of having had a mvocardial infarction.
In some embodiments, the individual at risk of developing a fibrotic disease has or is
suspected of having psoriasis.

{6626}  Also provided is a compound of formula (A), or any variation thereof detailed
herein, or a pharmaceutical composition thereof, for the treatment of a fibrotic discase.
{80621} Also provided is use of a compound of formuda (A), or any vartation thereof
detailed herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical
composition comprising any of the foregong, in the manufacture of 2 medicament for the
treatment of a fibrotic disease.

{0022} Further provided is a kit comprising a compound of formula (A), or any variation
thercof detailed herein, or a pharmaceutically acceptable salt thereof. In some embodiments,
the kit comprises instructions for use according to a method described heren, such as a
method of treating a fibrotic disease in an individual.

{60623} In another aspect, provided is a method of making a compound of formula (A) or
any variation thereof, or a pharmaceutically acceptable salt thereot. Also provided arc
compound mtermediates useful 10 synthesis of a compound of formula (A), or any variation

thereof.
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{8824} In one aspect, provided is a compound of formula (I}, or any vanation thereof, or a
salt thereof {e.g., a pharmaceutically acceptable salt thereof), as detailed herein.

{0025] Further provided is a pharmaceutical composition comprising a compound of
formula (I}, or any variation thereof detailed herein, or a salt thereof {e.g., a pharmaceutically
acceptable salt thereof), and a pharmaceutically acceptable carrier or excipicnt.

{0026] In another aspect, provided is a method of treating a fibrotic disease in an individual
(such as a human) in need thereof comprising admunistering to the individual a
therapeutically effective amount of a compound of formula (I), or any vanation thercof
detailed herein, or a pharmaceutically acceptable salt thereof In some embodiments, the
fibrotic discase is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, scleroderma,
cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or
biliary fibrosis (such as PBC). In some embodiments, the fibrotic disease is pulmonary
fibrosis {such as IPF), liver fibrosis, skin fibrosis, psoriasis, scleroderma, cardiac fibrosis,
renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis {such
as PBC). In some embodiments, the fibrotic discase is psoriasis.

{8627} In another aspect, provided is a method of delaying the onset and/or development of
a fibrotic discase 1n an mndividual (such as a human) who is at risk for developing a fibrotic
disease comprising administering to the individual a therapeutically effective amount of a
compound of formula (1), or any variation thereof detailed herein, or a pharmaceuticaily
acceptable salt thereof. In some embodiments, the fibrotic disease is pulmonary fibrosis (such
as IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis,
gastrointestinal fibrosis, primary sclerosing cholangitis, or PBC. In some embodiments, the
fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, psoriasis,
scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing
cholangttis, or biliary fibrosis (such as PBC). In some embodiments, the fibrotic disease 1s
psoriasis. In some embodiments, the individual at risk of developing a fibrotic disease has or
ig suspected of having NAFLD, NASH, CKD, scleroderma, Crohn’s Disease, NSIP, PSC,
PBC, oris an individual who has had or is suspected of having had a myocardial infarction.
In some embodiments, the individual at risk of developing a fibrotic disease has or is
suspected of having psoriasis.

{60628] Also provided is a compound of formmla (1), or any variation thereof detailed herein,
or a pharmaceutical composition thercof, for the treatment of a fibrotic disease.

[6029]  Also provided is use of a compound of formula (1), or any variation thereof detailed
herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
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comprising any of the foregoing, in the manufacture of a medicament for the treatment of a
fibrotic disease.

{0030] Further provided is a kit comprising a compound of fornwla (1), or any vanation
thereof detailed herein, or a pharmaceutically acceptable salt thereof. In some embodiments,
the kit comprises mstructions for use according to a method described herein, suchas a
method of treating a fibrotic disease in an ndividual.

{6031}  In another aspect, provided is a method of making a compound of formula (1) or any
varnation thereof, or a pharmaceutically acceptable salt thereof. Also provided are compound

intermediates useful in synthesis of a compound of formula (I}, or any variation thereof.

BRIEF DESCRIPTION OF THE FIGURES

{06032} FIG. 1 shows compounds 1-780 as disclosed herein,

[8633] FIG. 2 shows Table B-3, with biological data for vanous compounds disclosed
herein.

[0034] FIG. 3A is a graph showing that compound 5 and the selective antibodv avfe
mhibitor 3G9 both substantially inhibited normal bronchial epithelial cell adhesion to LAP, in
contrast with the ovPi-selective small molecule inhibitor.

{0035]  FIG. 3B shows that compound 5 and the avfi-selective small molecule inhibitor
both substantially inhibited cell adhesion in the IPF-derived lung fibroblasts, in contrast to the
selective antibody avpe inhibitor, 3G9,

[8036] FIG. 4A 18 a graph of PSMAD3/SMAD3 1n lung tissue from healthy mice
administered PBS vehicle and varying levels of compound 5 for 4 days,

{6037} FIG. 4B is a graph of PSMAD3/SMADS in BALF drawn from the same healthy
mice administered PBS vehicle and varving levels of compound § for 4 days.

{8638} FIG. 4C 15 a graph showing that corapared to the healthy mice, long tissue in the
vehicle-treated mice experienced a substantial increase in SMAD3 phosphorylation.

{6639} FIG. 4D is a graph showing that compared to the healthy mice, lung tissue in the
vehicle-treated mice experienced a substantial accumulation of new collagen as evidenced by
the percentage of lung collagen containing “H-labeled hvdroxyproline.

[0046] FIG. 4F shows that compared to the healthy mice, the vehicle-treated mice
experienced a significant increase n total pulmonary collagen, as measured by pg of

hydroxyproline.
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{8041} FIG. 4F 15 a hugh resolation second harmonic generation image of fibrillar collagen
{collagen type T and 11} taken from formalin-fixed paraffin embedded lung tissue sections
from a healthy nmouse hung.

[6042] FIG. 4G 15 a high resolution second harmonic generation image of fibrillar collagen
{collagen type 1 and 11} taken from formalin-fixed paraffin embedded lhung tissue sections
from a vehicle-treated mouse lung.

{6043} FIG. 4H 15 a high resolution second harmonic generation image of fibrillar collagen
(collagen type 1 and 1) taken from formalin-fixed paraffin embedded lung tissue sections
from a test-article treated mouse lung {500 mg/kg BID of compound 5},

[0044] FIG. 41 15 a graph showing the percent total coliagen arca in the second harmonic
generation mouse lung images of FIGS, 4F, 4G, and 4H.

[0045] FIG. 4 is a graph of sequential measurements in bleomycin-treated mice, which
demonstrated a close inverse relationship between pSMAD3 levels in lung vs. plasma drag
EXPOSUre.

{0046] FIG. 4K is a graph of sequential measurements 1n bleomycin-treated mice, which
demonstrated a close inverse relationship between pSMAD3S levels in BALF cells vs. plasma
drug exposure.

{6047 FIG. 5A 15 a bar graph, normalized to control shices treated with DMSO, showing
that all test treatments reduced Type [ Collagen gene Collal expression.

{8048} FIG. 5B is a bar graph, normalized to control slices treated with DMSQO, showing
that all test treatments reduced lung Collal expression.

{8049} FIG. 6A 18 a bar graph showing that compared to the DMSO vehicle control slices,
both nintedanib and pirferidone showed a slight increase in lung Collal expression.

{805¢] KIG. 6B is a bar graph showing the concentration of compound needed to reduce
tung slice Collal expression by 50% compared to BMSO control slices.

{8051} FIG. 6C 15 a bar graph, normalized to control shices treated with DMSO, showing
that al test treatments reduced lung Collal expression.

[6052] FIG. 6D 15 a bar graph showing relative expression of COLIAT in precision cut
hung shices (PCLS) from idopathic pulmonary fibrosis (TPF) lung tissue upon exposure to
Comopund 5, clinical standard of care compounds nintedanib (Nin) and pirfenidone (Pirf),
and an ALKS inhibitor, all versus DMSO control.

{0053] FIG. 6K is a bar graph showing a dose dependent reduction of COLITAL expression

m PCLS from human IPF lung tissue upon treatment with concentrations of compound 5
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ranging from 200 pMto 1 pM. COL1A1 expression is also graphed for the PCLS in the
presence of 0.1% DMSO control, and an Alk5 inhibitor at 1 M.

{0054] FIG. 6F is a bar graph showing the effect of dual selective avPe and avp tndubition
{(Compound 5 at 1.82 uM) on the ratio of pSMAD2/SMAD?2 1in PCLS from human IPF lung
tissue samples. The ratio of pSMAD2/SMAD? is also graphed for the PCLS in the presence
ot 0.1% DMSO control, and an AlkS inhibitor at | M

{8058}  FIG. 7A shows single ascending dose (SAD) study data for admunstration of 15,
30, 50, and 7S mg of Compound 5.

{0056] FIG. 7B shows the multiple ascending dose (MAD) study data for administration of
10, 20, and 40 mg of Compound 5.

[B0S7]  FIGS. 8A-8F arce a series of graphs showing data for subjects admimstered 40
mg/day of the sclected integrin inhibitor (compound 5). The data in FIGS. 8A-8F mclude the
blood plasma concentration {PK”, round dots) of the administered integrin inhibitor and the
relative change in pSMAD2:SMAD? ratio from bascline (Day -1) in BAL (bronchoalveolar
lavage) samples ("pSMAD”, square dots) through the displayed time course (hours)
subseqguent to the dose of intibitor administered on Day 7. The peak of the blood plasma
concentration (“PK” curve) is recorded as Crax.

{0038] FIG. 8G shows the % change in BAL SMAD?Z phosphorvlation levels
(pSMAD2:SMAD? ratio) on Day 7 compared to bascline levels recorded on Day -1, for
subjects receiving placebo treatment, and subjects in which the Cuax of the integrin inhibitor
was measured to be less than 700 ng/ml, from 700 ng/ml 1o 900 ng/mL., and greater than
900 ng/mL.

{86597 FIG. 8H shows the % change in SMAD?2 phosphorviation (pSMAD2Z.SMAD?2
ratio} {all ttmepoints) correlated with Cmax in subjects administered a 40 mg dose of
Compound 3) compared to bascline levels recorded on Day -1,

DETAILED DESCRIPTION OF THE INVENTION

{8060} The present disclosure provides, infer alic, compounds of formula (A}, and
variations thereof, or a salt thereof, pharmaceutical compositions comprising compounds of
formula (A} or a salt thereot, and methods of using such compounds and compositions in
treating fibrotic discases.

{0061} The present disclosure provides, inter alia, compounds of formula (1), and

variations thereof, or a salt thereof, pharmaceutical compositions comprising compounds of
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formala (I} or a salt thereof, and methods of using sach compounds and compositions in

treating fibrotic diseases.

Definitions

€, %

{0062} For use herein, unless clearly indicated otherwise, use of the terms “a”, “an” and the
like refers to one or more.

{8063} Reference to “about” a value or parameter herein mcludes (and describes)
embodiments that are directed to that value or parameter per se. For example, description
referring to “about X7 mcludes description of “X7,

[0064] As used herein, a “small molecule” 1s an organic molecule characterized by a mass
of less than 900 daltons. Non-limiting examples of small molecules include the compounds
depicted in FIG. 1 or a salt thereof.

{0068} “Alkyl” as used herein refers to and includes, unless otherwise stated, a saturated
lincar (i.e., unbranched} or branched univalent hydrocarbon chain or combination thereof,
having the number of carbon atoms designated (7.e., Ci1-Cio means one to ten carbon atoms).
Particular alkyl groups are those having 1 to 20 carbon atoms (a “Ci-Ca alky1”), having 1 to
10 carbon atoms {a “Ci-Cio alky!”}, having 6 to 10 carbon atoms {a “Cs~Cio alkyl”), having |
to 6 carbon atoms (a “Ci-Ce alkyl”), having 2 to 6 carbon atoms {(a “Cr-Cs alkyl”™), or having
1 to 4 carbon atoms {a “C:i-C4 alkyl”). Examples of alkyl groups include, but are not limited
1o, groups such as methyl, ethyl, n-propyl. isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-
pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, and the bike.

[8066] “Alkviene” as used herein refers to the same residues as alkyl, but having bivalency.
Particular atkylene groups are those having 1 to 20 carbon atoms (a “Ci-Cuwe alkylene™),
having 1 to 10 carbon atoms {a “Ci~Cie alkylene”), having 6 to 10 carbon atoms (a “Cs-Cio
alkylene™), having 1 to 6 carbon atoms {a “C1-Ce alkylene™), 1 to S carbon atoms (a “Ci-Cs
atkvlene™), 1 to 4 carbon atoms {a “C1-Cs alkylene™} or 1 to 3 carbon atoms {(a “C1-Cs
atkvlene™). Examples of alkylene include, but are not linited to, groups such as methylene
(-CHz-), ethylene (-CHuCHz-), propyiene (-(CH2CH2CHu-), 1sopropylene (-CH2CH(CH:)-),
butylene (-CHz(CHzpCHo-), isobutylene (-<CH2CH(CH:)YCHz-), pentyiene (-CH(CH:z):CH-),
hexylene (-CH2{CH:2)aCHz-), heptyiene (-CHa{ CH2)sCH2-), octylene (-CH2{CHajeCHz-), and
the like.

{0067} “Alkenyl” as used herein refers to and includes, unless otherwise stated, an
unsaturated linear (7. e., unbranched) or branched vnivalent hydrocarbon chain or combination

thercof, having at least one site of olefinic unsaturation {(i.e., having at least one moiety of the
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formula C=C) and having the mumber of carbon atoms designated (7.e., C2-Cro means two 1o
ten carbon atoms). An alkenyl group may have “cis” or “trans” configurations, or
alternatively bave “E” or “2” contigurations. Particular alkeny! groups are those having 2 to
20 carbon atoms {a “C2-Czo alkenvl”), having 6 to 10 carbon atoms (a “Cs-Clo alkeny!”),
having 2 to 8 carbon atoms {a “C2-Cs alkenvl™), having 2 to 6 carbon atoms {a “(2-Ce
alkenyl™), or having 2 to 4 carbon atoms {a “C:-Cs alkenyl™). Examples of alkenyl group
mclude, but are not limited to, groups such as ethenvl {or viayl), prop-1-envl, prop-2-eny! {or
allyl), 2-methviprop-~1-enyl, but-1-enyl, but-2-envl, but-3-enyl, buta-1,3-dienvi, 2~
methylbuta-1 3-dienvl, pent-1-enyl, pent-2-enyl, hex-1-enyl, hex-2-cnvl, hex-3-enyl, and the
like.
[0868] “Alkenviene™ as used herein refers to the same residues as alkenyl, but baving
bivalency. Particular alkenylene groaps are those having 2 to 20 carbon atoms (a “Cz-Cawo
atkenylene™), having 2 to 10 carbon atoms {a “Cr-Cio alkenvlene™), having 6 to 10 carbon
atoms {a “Ce~Cio alkenylene™), having 2 to 6 carbon atoms (a “Cs-Cs alkenylene™), 210 4
carbon atoms {(a “Ca~Caq alkenylene™) or 2 to 3 carbon atoms (a “C2-C; alkenylene™).
Examples of alkenviene include, but are not limited to, groups such as ethenylene (or
vinylene) (-CH=CH-}, propenylene (-CH=CHCH:-)}, 1 4-but-1-enviene (-CH=CH-CH2CH:-),
L4-but-2-envlene (-CH2CH=CHCH»-), 1,6-hex-1-enylene (-(CH=CH~(CH2):CHz-), and the
fike.
{9069] “Alkyoyl” as used herein refers to and includes, unless otherwise stated, an
unsaturated linear (7 e., unbranched) or branched univalent hvdrocarbon chain or combination
thercof, having at least one site of acetylenic unsaturation (.., having at least one moiety of
the fornuida C=C) and having the nomber of carbon atoms designated (7.e., C2-Cio means two
o ten carbon atoms}. Particular atkyvnyl groups are those having 2 to 20 carbon atoms (3 “Cs-
Coo alkyoyl™), having 6 to 10 carbon atoms (a “Ce-Cio alkvayl”), having 2 to 8 carbon atoms
(a *“C2-Cs alkynvl™), having 2 to 6 carbon atoms (a “C2-Ce alkynyl™), or having 2 to 4 carbon
atoms {a “Co-Cs alkynyl™). Examples of atkviyl group include, but are not limited to, groups
such as ethvny! (or acetvlenyl), prop-1-ynvl, prop-2-vayi (or propargvl), but-1~ynyl, but-2-
voyi, but-3-ynyl, and the like.
8070} “Alkynviene” as used herein refers to the same residues as alkynyl, but having
bivalency. Particular alkynylene groups are those having 2 to 20 carbon atoms (a “Ca-Cae
alkyaylene™), having 2 to 10 carbon atoms {a “Co-Co alkynylene™), having 6 to 10 carbon
atoms (a “Ce-Cio alkynylene™), having 2 to 6 carbon atoms (a “C2-Ce alkynylene™, 2to 4
carbon atoms {a “C2-Cq alkynviene™} or 2 to 3 carbon atoms (2 “C:-Cs alkynylene™).

10
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Examples of alkynylene include, but are not limited to, groups such as ethynvlene (or
acetylenylene) (-C=C-), propynyiene (-C=CCH:-), and the like.

{8071} “Cycloalkyl” as used herein refers to and includes, unless otherwise stated, saturated
cvelic univalent hvdrocarbon structures, having the number of carbon atoms designated (i.e.,
Cs~Cio means three to ten carbon atoms). Cyeloalkyl can consist of one ring, such as
cyclohexyl, or multiple rings, such as adamantyl. A cycloalky! comprising more than one ring
may be fused, spiro or bridged, or combinations thereof. Particular cycloalkyl groups arc
those having from 3 to 12 annular carbon atoms. A preferred cycloalkyl is a cyelic
hydrocarbon having from 3 to 8 annular carbon atoms {(a "(3-Ce cycloalky]™), having 3t0 6
annular carbon atoms (a “C3-Cs cycloalkyl™), or having from 3 to 4 annular carbon atoms (a
"Ca-Cs cycloalkyl"). Examples of cycloalkyl include, but are not himited to, cyclopropvl,
cyclobutyl, cyclopentyl, cyvelohexyl, cyveloheptyl, norbomyl, and the hike.

{0672]  “Cycloalkviene” as used herein refers to the same residues as cycloalkyl, but having
bivalency. Cycloalkylene can consist of one ning or multiple rings which may be fused, spiro
or bridged, or combinations thereof. Particular evcloatkvlene groups are those having from 3
to 12 annular carbon atoms. A preferred cyveloalkviene is a cyclic hyvdrocarbon having from 3
to § annular carbon atoms {(a "Cs-Cs cycloalkylene™), having 3 to 6 carbon atoms {a “Cs-Cs
cycloalkylene™), or having from 3 to 4 anmular carbon atoms (a "Cs-Cs cycloalkylene").
Exampies of cycloalkylene include, but are not limited to, cyclopropyiene, cyclobutylene,
cyclopentyiene, cyclohexylene, cycloheptylene, norbomyvlene, and the like. A cycloalkylene
may attach to the remaining structures via the same ring carbon atom or different ring carbon
atoms. When a cycloalkylene attaches to the remaining structures via two different ring
carbon atoms, the connecting bonds may be cis- or trans- to each other. For example,
cyelopropylene may melude 1,1-cyclopropvlene and 1,2-cyclopropylene {e.g., cis-1,2-
cvclopropyvlene or trans-1,2-cyclopropylene), or a mixture thereof.

{86731  “Cycloalkenyl” refers to and inchudes, 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 moiety of the formula C=C) and having the number of carbon atoms
designated (7.e., C3-Cio means three to ten carbon atoms). Cycloalkenyl! can consist of one
ring, such as cyclohexenvl, or multiple rings, such as norbormenyl. A preferred eycloalkenyl
is an unsaturated cvelic hydrocarbon having from 3 to 8 annular carbon atoms {a “(3-Ca
cycloalkenyl™). Examples of cycloalkenyl groups include, but are not limited to,

cvclopropenyl, cyclobutenyl, cyclopentenyl, cyvclohexenvl, norbomenyl, and the like.
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{8074} “Cycloalkenvlene” as used herein refers to the same residues as eycloalkenyl, but
having bivalency.

{B075)  “Aryl” or “Ar” as used herem refers to an unsaturated aromatic carbocyelic group
having a single ring (e.g£., phenyl} or multiple condensed rings (e.g., naphthy! or anthrvi)
which condensed rings may or may not be aromatic. Particular aryl groups are those having
from 6 to 14 annular carbon atoms {a “Ce-Cis arvl”™). 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 aryl group
having more than one ring where at least one ring is non-aromatic is connected to the parent
structure at an aromatic ring position.

[B876]  “Arviene” as used herein refers to the same residues as arvl, but having bivaleney.
Particular arylene groups are those having from 6 to 14 annular carbon atoms (a “Cs-Cia
arvlene”).

{6077} “Heteroaryl” as used herein refors to an unsaturated aromatic cyelic group having
from 1 to 14 annular carbon atoms and at least one annular heteroatom, including but not
himited to heteroatoms such as nitrogen, oxygen and sulfur. A heteroaryl group may have a
single ring {e.g.. pyridyl, furyl) or multiple condensed rings {e. g, indolizinyl, benzothienyl)
which condensed rings may or may not be aromatic. Particular heteroaryl groups are 3 to 14-
membered rings having 1 to 12 annular carbon atoms and 1 to 6 annular heteroatoms
independently selected from nitrogen, oxygen and sulfur, 5 to 10-membered rings having 1 to
& annular carbon atoms and 1 to 4 annular heteroatoms independently selected from nitrogen,
oxygen and sulfur, or 5, 6 or 7-membered rings having 1 to 5 amnular carbon atoms and 1 to 4
annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one
variation, particular heteroaryl groups are monocyclic aromatic 5-, 6- or 7-membered rings
having from 1 to 6 annular carbon atoms and 1 to 4 annular heteroatoms independently
selected from mitrogen, oxyvgen and sulfur. In ancther variation, particalar heteroaryl groups
are polyeychic aromatic rings having from 1 to 12 anmular carbon atoms and 1 to 6 annular
heteroatoms independently sclected from nitrogen, oxygen and sulfur. A heteroaryl group
having more than one ning where at least one ring is non-aromatic may be connected to the
parent structure at either an aromatic ring position or at a non-aromatic ring position. In one
variation, a heteroarvl group having more than one ring where at least one ring is 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.
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[8078] “Heteroarylene™ as used herein refers to the same residues as heteroarvl, but having
bivalency.

{6079} “Heteroeyele”, “heterocyelic”, or “heterocyelvl” as used herein refers to a saturated
or an unsaturated non-aromatic cyclic group having a single ring or multiple condensed rings,
and having from 1 to 14 annular carbon atoms and from 1 to 6 annular heteroatoms, such as
nitrogen, sulfor or oxygen, and the like. A heterocycle comprising more than one ring may be
fused, bridged or spiro, or any combination thercof, but excludes heteroarvl groups. The
heterocyelyl group mav be optionally substituted independently with one or more substituents
described herein. Particular heterocyclyl groups are 3 to 14-membered rings having 1to 13
annular carbon atoms and 1 to 6 annular heteroatoms independently selected from nitrogen,
oxvgen and sulfur, 3 to 12-membered rings having 1 to 11 annular carbon atoms and 110 6
annular hetercatoms independently selected from nitrogen, oxygen and sulfur, 3 to 10-
membered rings having 1 to 9 annular carbon atoms and | to 4 annular heteroatoms
independently 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 1to 4
annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one
variation, heterocyelyl includes monocyclic 3+, 4-, 5-, 6- or 7-membered rings having from 1
t02,1t03, 1t04, 1 to 3, or 1 to 6 annular carbon atoms and 1to 2, 1 t0 3, or | to 4 anmular
heteroatoms independently selected from nitrogen, oxygen and sulfur. In another variation,
heterocyelyl includes polveyelic non-aromatic rings having from 1 to 12 anoular carbon
atoms and 1 to 6 annular heteroatoms independently selected from nitrogen, oxvgen and
sulfuer.

{6088} “Heterocyclylene” as used herein refers to the same residues as heterocvelvl, but
having bivalency.

{8081} “Halo” or “halogen” refers to elements of the Group 17 sertes having atomic
mumber 9 to 85, Preferred halo groups include the radicals of fluorine, chlorine, bromine and
iodine. Where a residue is substituted with more than one halogen, it may be referred to by
using a prefix corresponding to the number of halogen moieties attached, e.g., dihaloaryl,
dihaloalkyl, trikalocaryl etc. refer to aryl and alkyl substituted with two (“di”} or three (“trt”)
halo groups. which may be but are not necessarily the same halogen; thus 4-chloro-3-
fluorophenyl is within the scope of dihaloaryl. An alkyl group in which each hydrogen is
replaced with a halo group is referred to as a “perhaloalkyl.” A preferred perhaloalkyl group

13

is triftuoromethyl (-CFa}. Similarly, “perhaloalkoxy™ refers to an alkoxy group in which a
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halogen takes the place of each H in the hydrocarbon making up the alkvl moiety of the
alkoxy group. An example of a perhaloalkoxy group is trifluoromethoxy (~OCF3).

{0082] “Carbonyl” refers to the group C=0.

[6083] “Thiocarbonyl” refers to the group C=8.

{B084] “Oxo” refers to the moicty =0,

{0085]  “D” refers to deuterium (*H).

[0086] T refers to trittum (H).

{6087}  An alkyl group in which each hydrogen 1s replaced with deuterium is referred to as

“perdeuterated.” An alkyl group in which cach hydrogen is replaced with trittum is referred
to as “pertritiated.”

[O088]  “Optionally substituted” unless otherwige specified means that a group may be
unsubstituted or substituted by one or more {e.g., 1, 2, 3, 4 or 5§} of the substituents histed 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 embodiment, an optionally substituted
group has three substituents. In another embodiment, an optionally substituted groap has four
substituents. In some embodiments, an optionally substituted group has 1 t0 2, 110 3, 1 to 4,
110 5,210 3, 2to 4, or 2 to 5 substituents. In one embodiment, an optionally substituted
group is unsubstituted.

{0689] It is uanderstood that an optionally substituted moiety can be substituted with more
than five substituents, if permitted by the number of valences available for substitution on the
moicty. For example, a propyi group can be substituted with seven halogen atoms to provide
a perhalopropyi group. The substituents may be the same or different.

{8090} Unless clearly indicated otherwise, “an individual” as used herein intends a
mammal, including but not himited to a primate, human, bovine, horse, feline, camine, or
rodent. In one variation, the mndividual is a human.

{0091} As used herein, “treatment” or “treating” is an approach for obtaining beneficial or
desired results including clinical results. Beneficial or desired results include, but are not
hinuted to, one or more of the following: decreasing one more symptoms resulting from the
discase, diminishing the extent of the disease, stabilizing the disease {e.g., preventing or
delaying the worsening of the disecase), preventing or delaying the spread of the disease,
delaving the occurrence or recurrence of the disease, delay or slowing the progression of the
disease, ameliorating the disease 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,
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enhancing effect of another medication, delaying the progression of the disease, mcreasing
the quality of life, and/or prolonging survival. Also encompassed by “treatment” is a
reduction of pathological consequence of fibrosis. The methods of the mvention contemplate
any one or more of these aspects of treatment.

{B092]  As used herein, the term “effective amount” intends such amount of a compound of
the invention which should be effective in a given therapeutic form. As is understood in the
art, an cffective amount raay be in one or more doses, 7.e., a single dose or multiple doses
may be required to achicve the desired treatment endpoint. An effective amount may be
considered in the context of administering one or more therapeutic agents {e.g., a compound,
or pharmaceutically acceptable salt thereof), and a single agent may be considered to be
given in an effective amount if, in conjunction with one or more other agents, a desirable or
beneficial result may be or is achieved. Suitable doses of any of the co-administered
compounds may optionally be lowered due to the combined action {e. g, additive or
synergistic effocts} of the compounds.

{80931 A “therapeutically effective amount” refers to an amount of a compound or salt
thereof sufficient to prodace a desired therapeutic outcome.

[0094] As used herein, “unit dosage form” refers to physically discrete units, suitable as
unit dosages, each unit containing a predeternuned 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.

{6095}  As used herein, the term “controlled release™ refers to a drug-containing formulation
or fraction thereof in which release of the drug is not immediate, i.e., with a “controlled
release” formulation, adnunistration does not result in immediate release of the drug into an
absorption pool. The term encompasses depot formulations designed to gradually release the
drug compound over an extended period of time. Controlled release formulations can include
a wide variety of drug delivery systems, generally involving mixing the drug compoand with
carriers, polymers or other compounds having the desired release characteristics {e.g., pH-
dependent or non-pH-dependent solubility, different degrees of water solubility, and the like)
and formulating the mixture according to the desired route of delivery {e.g., coated capsules,
implantable reservoirs, injectable solutions containing bicdegradable capsules, and the like}.
{60696} As used herein, by “pharmaceutically acceptable” or “pharmacologically
acceptable” is meant a material that is not biologically or otherwise undesirable, e.g.. the
material may be incorporated into a pharmaceutical composition administered to a patient
without causing any sigmificant undesirable biological effects or interacting in a deleterious
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manner with any of the other components of the composition in which it is 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.
[0097] “Pharmaceutically acceptable salts” are those salts which retain at least some of the
biological activity of the free (non-salty compound and which can be administered as drugs or
pharmaceuticals to an individual. Such salts, for example, nchade: (1) acid addition salts,
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfurnc 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) salts formed
when an acidic proton present in the parent compound either 1s replaced by a metal jon, 2.2,
an atkali metal 1on, an alkaline earth ion, or an alumnum ion; or coordinates with an orgamc
base. Acceptable organic bases include cthanolamine, diethanolamine, tricthanolamine and
the like. Acceptable imorganic bases include aluminum hydroxide, calcium hydroxide,
potassium hydroxide, sodium carbonate, sodium hyvdroxide, and the like. Pharmaceutically
acceptable salts can be prepared i sifu in the mamufactaring process, or by separately
reacting a purificd compound of the invention i its free acid or base form with a suitable
organic or inorganic base or acid, respectively, and i1solating the salt thus formed during
subsequent purification.
{8698} The term “excipient” as used hercin means an inert or nactive substance that may
be used in the production of a drug or pharmaceutical, such as a tablet containing a
compound of the invention as an active ingredient. Various substances may be embraced by
the term excipient, including without limitation any substance used as a binder, disintegrant,
coating, compression/encapsulation aid, cream or lotion, lubricant, sohtions for parenteral
administration, matenials for chewable tablets, sweetener or flavoring, suspending/gelling
agent, or wet granulation agent. Binders include, e.g., carbomers, povidone, xanthan gum,
etc.; coatings include, e g, cellulose acetate phthalate, ethylcellulose, gellan gum,
maltodextrin, enteric coatings, etc.; compression/encapsulation aids mchude, e.g., calcium
carbonate, dextrose, fructose de {de = “directly compressible™), honey de, lactose (anhydrate
or monohydrate; optionally in combination with aspartame, celhilose, or microcrystalline
cellulose), starch dc, sucrose, ete.; disintegrants include, e.g., croscarmellose sodium, gellan
gum, sodium starch glycolate, ctc.; creams or lotions include, e.g., maltodextrin,
carrageenans, etc.: lubricants include, e.g2., magnesium stearate, stearic acid, sodium stearyl
fumarate, etc.; materials for chewable tablets include, e. g., dexirose, fructose de, lactose
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{monohydrate, optionally in combination with aspartame or cellulose), ete.;
suspending/gelling agents include, e.g.. carrageenan, sodium starch glycolate, xanthan gum,
ctc.; sweeteners include, e g., aspartame, dexirose, fructose de, sorbitol, sucrose de, ctc.; and
wet granulation agents mclude, e. g, calcium carbonate, maltodextrin, microcrystalline
cellulose, etc.

{0099]  Unless otherwise stated, "substantially pure" intends a composition that contains no
more than 10% unpurity, such as a composition comprising less than 9%, 7%, 5%, 3%, 1%,
0.5% impurity.

{00106} It is understood that aspects and cmbodiments described herein as “comprising”

nclude “consisting of " and “consisting ¢ssentially of” embodiments.

S P 7.
Compounds

{80101} In onc aspect, provided is a compound of formula {(A):

Rq Rg R 5 R']G

or a salt thereof, wherein:

R!is Cs-Cigaryl or 5- to [0-membered heteroaryl wherein the Cs-Cis arvl and 3-to
10-membered heteroaryl are optionally substituted by R'%;

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by
R?%: -OH; -0-C1-Cs alkyl optionally substitated by R*%;, C3-Cs cycloalky! optionally
substituted by R?; -0-C3-Cs cycloalkyl optionally substituted by R?; 3- to 12-membered
heterocyclyi optionally substituted by R’ or -S(0)R?; with the proviso that any carbon
atom bonded directly to a nitrogen atom is optionally substituted with an R* moiety other
than halogen;

cach R is independently Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Ca-
Cs cycloalkyl, Cs-Ca cycloalkenyl, 3-to 12-membered heterocyclyl. 5-to 10-membered
heteroaryl, Co-Cia arvi, deuterium, halogen, -CN., -OR?, -8RY, -NRR3, -NOs, -C=NH({ORY),
~C{OR?, -OC(O)R?, -C(OHOR?, -C{OWNRIR?, -NRACIOHRY, -NRC(O0RY,
SNRIC(OINRIR, -S(OWR3, -S(OnR3, -NRIS(O)R?, -NRIS(ORnRY -S{OINRR’,
-S{ORNRIR?, or -P(OXOR*MORY), wherein each R'1s, where possible, independently
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optionally substituted by deuterium, halogen, oxo, ~ORS, -NRR7, -C{O)RE, -CN, -S(O)RS,
-S{ORRS, -P(OYOROHORT), C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Co-Cra aryl, or C1-Co alkvl optionally substituted by deuterium, oxo,
-OH or halogen;

each R* R R* R’ and R* is independently oxo or R

R?¢ 45 C1-Co alkyl optionally substituted by R* or Ca-Cs eycloalkyl optionally
substituted by R*;

R? is independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
3-Co cycloalkyl, Co-Cra arvl, 5- to 6-membered heteroaryl or 3- to 6-membered
heterocyelyl, wherein the C1-Ce alkyl, C3-Co alkenyl, C2-Co alkynyl, C3-Co cvcloalkyl, Co-Cre
aryl, 5~ to 6-membered hetercaryl and 3- to 6-membered heterocyelyl of R? are independently
optionally substituted by halogen, deuterium, oxo, -CN, -ORS3, -NRR® -P(OYORNMORY), or
Ci-Cs alkyl optionally substituted by deuterium, halogen, ~OH or oxo;

R* and R° are each independently hydrogen, deuterium, C1-Cs alkyl, C2-Co alkenyl,
C2-Co alkynyl, Ca-Cs cveloalkyl, Co-Cra arvl, 5-to 6-membered heteroaryl or 3- 1o 6-
membered heterocyelyl, wherein the C1-Ce alkyl, C2-Co alkenyl, Cro-Cs alkynyl, C3-Cs
cveloatkyl, Co-Cra arvl, 5- to 6-membered hetercaryl and 3- to 6-membered heterocycelyl of
R* and R are independently optionally substituted by deuterium, halogen, oxo, -CN, ~OR¥,
-NRSR? or Ci-Cs alkyl optionally substituted by deuterium, halogen, -OH or oxo;

or R* and R® are taken together with the atom to which they attached to form a 3- to 6~
membered heterocyclvl optionally substituted by deuterium, halogen, oxo, -ORY, -NR®R? or
C1-Cs alkyl optionally substituted by deuterivm, halogen, oxo or -OH;

R® and R are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, £2-Co alkenyl optionally substituted by deuterinm,
halogen, or oxo, or C:-Co alkvnyl optionally substituted by deuterium, halogen, or oxo;

or R® and R” are taken together with the atom to which they attached to form a 3-to 6~
membered heteroeyclyl optionally substituied by deuterium, halogen, oxo or £1-Ce alkyl
optionally substituted by deuterium, halogen, or oxo;

R® and R’ are each independently hydrogen, deuterium, C1-Cs alkvl optionally
substituted by deuteriam, halogen, or oxo, C2-Ce alkeny! optionally substituted by deuteriom,
halogen or oxo, or (2-Ce alkyayl optionally substituted by deuternum, halogen, or oxo;

or R® and R” are taken together with the atom to which thev attached to form a 3-6
membered heterocyclyl optionally substituted by deuterium, halogen, oxo or €1-Cs alkyl
optionally substituted by deuteriuim, oxo, or halogen;
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cach RIO R' RY? and RY are independently hydrogen or deuteriam;

R is deuterium;

gis0,1,2,3.45,6,7 0r8;

each R is independently selected from hydrogen, deuterium, or halogen;
gach R'% is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,5,6,7,8 0r9.

{86102} In one varnation is provided that the compound of Formula A excludes the free base
of (28)-4-{ 2-methoxyethyl-{4-(3,6.7 8-tetrahydro-1, 8-naphthyridin-2-yHbutyljamine -2~

{quinazolin-4-yviamno)butanotc acid:

N
7Y o
AN
H
HNI/\\/N NN
.
HO™ 0 =

{86103} In vartous embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein: R is unsubstituted quinazolin-4-vi; R? is -CHCH2OCH;3;
R R R RY RY, and R are each H; p is 3; q is §; and the carbon to which R'NH- is
bonded is in the S configuration, ¢.g., 1n some embodiments, the compound of formula A
excludes the free base of (28)-4-[2-methoxyethyl-[4-(5,6,7, 8-tetrahvdro-1, 8-naphthyridin-2-

yhbutyljamino}-2-(quinazolin-4-ylaminoybutanoic acid:

{00104}  In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R? is -CHoCH2OCH3; R, RY R RV RY and R are
each H; pis 3; q is 0; the carbon to which R'NH- is bonded is in the S configuration, and R’ is
one or more of the following separate lettered embodiments (a)-(k). (a) R' is unsubstituted
quinazolin-4-y1. (b} R is quinazolin-4-yl substituted by R'* whercin R'? is methyl. (¢} R! is
quinazolin-4-y! substituted by R*® wherein R' is methy] or ethyl. (d) R} is quinazolin-4-yl
substituted by R!? wherein R is C1-Cs alkyl {e) R! is quinazolin-4-y1 substitated by R'2. (f)
Rlis a 10 membered fused bicyclic heterocyele containing two ring nitrogen atoms, and R} is
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unsubstituted or substituted by R {g) R’ is unsubstituted quinazolinyl. (h) R’ is quinazolinyl
substitated by R'# wherein R'? is methyl. (i) R is quinazolinyl substituted by R'? wherein R'?
is methyi or ethyl. §) R' is quinazolinyi substituted by R!? whercin R is C1-Cs alkyvl. (k) Rlis
quinazolny! substituted by R'%.
{B0105]  In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R is unsubstituted quinazolin-4-vi; % RY R!Z RIS R,
and R'® are cach H: ppis 3; q is 0; the carbon to which RINH- is bonded is in the S configuration,
and R? is one or more of the following separate lettered embodiments ()-(p). {1} R? is ethylene
2-substituted by R** and R? is methoxy. (m) R? is methylene, ethylene, or propylene substituted
by R™, and R™ is methoxy. {n) R? is ethylene substituted by R?? and R** is methoxy or ethoxy.
{0) R? is ethylene substituted by R™ and R?* is hydroxy. {p) R’ is methylene, ethylene, or
propylene substituted by R? and R?? is hydroxy, methoxy, or ethoxy.
{00106]  In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R! is unsubstituted quinazolin-4-vi; R? is ~-CH:CH2OCH:;
RS and R are each H; p is 3; q is 0 the carbon to which R'NH- is bonded is in the §
configuration, and R!°, R" R!? and R¥ together represent one or more of the following
separate lettered embodiments (g)-{u). (g} Each of R, R!!, R*? and R is hvdrogen. (r) One
of R, RI R and RV is deuteriwm and the rest are hvdrogen. (s} Two of R, RY, R and
R are deuterivm and the rest are hydrogen. (t) Three of RY, RY, R, and RY are deuterium
and the remaining is hydrogen. {u) Each of RI%, R' RY2 and RY is deuterium.
{66107} In some embodiments, the clavmed compound excludes a free base of a compound
represenied by formula A wherein R is unsubstituted quinazolin-4-vh, R? is -CH:CH2OCH:,
RI® R R and RY are each H; pis 3; g is 0; the carbon to which R'NH- is bonded is in the
S configuration, and R'® and R'® together represent one or more of the following separate
lettered embodiments {v)-{aa). (v} Each of RY® and R'® is hydrogen. {w} R* is hydrogen and
R is deuterium, or R* is deuterium and R'6 is hydrogen. (x) R!’ and R are deuterium. {v)
RY is hydrogen and R'C is halogen, e.g., fluorine, or R' is halogen, e.g., fluorine, and R'% is
hydrogen. {z) RS is deuterium and R is halogen, e.g.. fluorine, or R ishalogen, ¢.g., fluorine,
and R'¢is deuterium. {aa) R and R'® are each halogen, e.g., fluorine.
{80108} In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R! is unsubstituted quinazolin-4-vi; R? is ~-CH:CH2:0CH:;
RO R R RPRY, and R are each H; g is 0; the carbon to which R'NH- is bonded is in
the § configuration; and p 1s one of the following separate lettered embodiments {(ab)-(ad). (ab)
pis3. {acipis4. (ad)pis 5.
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[80109]  In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R! is unsubstituted quinazolin-4-vi; R? is -CH:CH:0OCH;;
RIPRM R RB, R, and R are cach H; p is 3; the carbon to which RINH- is bonded is in
the § configuration; and ¢ 15 one of the following separate letiered embodiments {ae)-(ah}. (ac)
gis 0. (af)qis 1. (ag) qis 2. (ah} qis 3.

{00116}  In some embodiments, exchuded is a free base of a compound of any combination
of the lettered embodiments selected for each of R?; R? R RIL R and R together; R' and
R’ together; variable p; and variable q. For example, selected may be a combination of: R!
from one of (a)-(k); R? from one of (I}-(p); R'%, R', R, and RY together from one of {g)-{u);
R and R together from one of {v)-(aa}; variable p from among one of {(ab)-(ad}; and variable
q from among one of (ac)-(ah). Exemplary combinations of lettered embodiments may include,
for example: (a), (1}, {g). (v}, (ab). and (ae}). (b}, (). (q). (v), (ab), and (ae); {c}, {1). (g). (v}, (ab),
and {ac); (d), (B, (@). (v}. (ab), and (ac); (e). (1), (@), (v}, (ab), and (ac); {f). {1}, (@), (v). (ab),
and (ae): (g}, (). (@) (v). (ab), and (ac); (h), (1. (), (v}, (ab). and (ac): (i), 1), {g). (v). (ab),
and (ae); (1), (1), {q), (v), (ab), and (ac). (), (1), (). (v}, {ab), and (ae); (a), (m), {q). (V). (ab),
and (ac): (b), (m), {q), (v}. (ab), and (ae); (¢}, (m), (@), (v}, (ab), and (ac); (d), (m), (g}, (v}, (ab),
and (ac); {¢), (m), (@), (v), (ab), and (ac): (£}, (m), (), (v), (ab), and (ac); {g). (m). (), (v). (ab},
and (ae); (h), (m), {q), (v}, (ab), and (ae); (i), (m). (q), (V). (ab}. and (ae); (§), (m), (@), (v), (ab),
and (ae); (k). (m}, {g), (v}, (ab}, and (ac): (a). (n), (q), (v}, (ab), and {(ae}; (b}, (n), (@), (v}, (ab),
and (ag); (¢). (1), (q). (v}, (ab). and (ae): (d), (w). (g}, (v). (ab), and (ac): (¢}, (n). (g}, (v), (ab),
and (ae); {9, (n). (g), (v). (ab), and (ac): (2). (), (@). (v). (ab). and (ae); (h), (v). (g}, (v). (ab),
and {ae); (i), (n), (q), (v). (ab). and (ac); (3}, (), {q). (v}. (ab}, and (ac): (k). (n), (@), (v}. (ab}.
and (ac); {a), {0}, (q). (v}, {ab), and (ae}: (b), (0), {q). (v}, (ab), and (ae); (¢}, (0}, (q), (v), (ab),
and (ae); (d}, (0}, (q). (v), (ab). and (ac): (e). (0}, (@), (v}, {ab), and (ac): (f}. (0), (q). (v}, (ab},
and (ae): (g}, (0}, {g). (v}, {ab), and {(ac); (), (0}, (g}, (v). (ab), and (ac). (i}, (0). (q). (v}, (ab),
and (ac); (). (o (@), (v}, (ab), and (ae}; (k). (0}, (q). (v}. (ab}. and {(ac): (a}. (p). (@), (v). {ab),
and (ag); (b). (p). (9), {v). (ab). and (ac): (), {p). (g}, (v). (ab). and (ac): (d), (p). {g). (), (ab),
and {ae); (¢). (p). (), (v). (ab). and (ac). (), (p). (q). (v}, {ab}, and (ac): (g). (p). (). (v}. (ab),
and (ae); (h), {p). (q), (v}, (ab), and (ae}; (). (p). (@), (v}, (ab), and (ae); (). (p). (@), (V). (ab),
and (ac); k), (p), (q), (v}, {(ab), and (ac); any one of the preceding combinations in which (v} is
replaced by (v}, any one of the preceding combinations in which (v) is replaced by (aa}, any
one of the preceding combinations in which (ab} s replaced by (ad); or any onc of the preceding

combinations in which (ab) 1s replaced by (ae);
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{86111} In some embodiments, excluded are salts of the compound of any one of, or any
combination of, the letiered embodiments (a)-(ah) as described above. In some embodiments,
excluded are pharmaceutical compositions that mclude the compound of any one of, or any
combination of, the lettered embodiments {a}-{ah) as described above, or salts thereof. In some
embodiments, excluded are kits that include the compound of any one of, or any combination
of, the lettered embodiments {(a)-{ah) as described above, or salts thercof In some
embodiments, excluded are dosage forms that mclude the compound of any one of, or any
combination of, the lettered embodiments (aj-(ah} as described above. In some embodiments,
excluded arc meothods that include the compound of any one of, or any combination of, the
lettered embodiments (a)-(ah} as described above. or salts thercof.

[B8112] In one variation is provided a compound of the formula (A), or a salt thereof]
wherein the carbon bearing the CO:H and NHR' moieties is in the “S” configuration. In
another variation is provided a compound of the formula (A), or a salt thereof, wherein the
carbon bearing the COxH and NHR! moieties is in the “R” configuration. Mixtures of a
compound of the formula (A) are also embraced, including racemic or non-racemic mixtures
of a given compound, and mixtures of two or more compounds of different chemical
formulae.

{00113] In one variation of formula {A), R” has the proviso that any carbon atom bonded
directly to a nitrogen atom is cither unsubstituted or is substituted with deuterium.

{86114} In the descriptions herein, it is understood that every description, variation,
embodiment or aspect of a moicty 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 R' of formula {A) may be combined
with every description, variation, embodiment or aspect of R? the same as if each and every
combination were specifically and individually listed.

{06115} In one aspect, provided is a compound of formula (1)

R R2
| I H
HN N N
A RM}
Rm R’:’: R12 q
O OH H

or a salt thercof, whereim:

2
(87
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Rlis Co-C1q aryl or 5-to 10-membered heteroaryl wherein the Co-Cis aryl and 5- to

10-membered heteroaryl are optionally substituted by R1%;

R? is C1-Cs alky! optionally substituted by R?%; C3-Cs cycloalleyl optionally substituted
by R?; 3-t0 12-membered heterocyclyl optionally substituted by R™; or -S{0)R*,;

cach R1? is independently Ci-Co alkyl, Co-Co alkenyl, Co-Cs alkynyl, Cs-
Cs cycloatkyl, Cs-Cs cycloalkenyl, 3- to 12~membered heterocyelyl, 53-to 10-membered
beteroaryl, Co-Cia aryl, denterium, halogen, -CN, -ORY, -8R, -NRIRS, -NO», -C=NH(QOR?),
-C(OYR?, -OC(OIR?, -C{OI0R, -C{ONRIR?, -NRIC(O)RY, -NRPC(D)ORY,
NRIC(OINRIRS, -S(O)R?, -S(O)RY, -NRIS(O)R?, -NRIS(O)R?, -S(O)NR?R?,
~S{ORNRIR?, or -PIOXORHNOR), wherein each R!2is, where possible, independently
optionally substituted by deuterium, halogen, oxo, -ORS, -NRR7, -C{O)R®, -CN, -S(O)RS,
-S{ORRE, -P(OHORNOR"), C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5-to 10-
membered heteroaryl, Co-Cia aryl, or C1-Cs alkvl optionally substituted by deuterium, oxo,

-OH or halogen;
each R%, R R* R’ and R* is independently oxo or R1%;

R iy C1-Cs alkyl optionally substituted by R or £3-Cs cycloalkyl optionally
substituted by R

R? is independently hydrogen, deuterium, C1-Ce alkyl, C2-Cs alkenyl, Co-Cos alkynyl,
(5-Cs cveloalkyl, Co-Cra arvl, 5-to 6~membered heteroary! or 3- to 6~-membered
heterocyclyl, wherem the C1-Ce alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Ci-Cs cycloalkyl, Cs-Cra
aryl, 5- to 6-membered hetercaryl and 3- to 6-membered heterocyelyl of R® are independently
optionally substituted by halogen, deuterium, oxo, -CN, -ORY, -NR®R, -P(ONORMOR), or

Ci1-Cs alkyl optionally sabstituted by deuteriam, halogen, -OH or oxo;

R* and R* are each independently hydsogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl,
2-Co alkynyl, C3-Cs cycloalkyl, Cs-Cus aryl, 5- to 6-membered hetercaryl or 3- to 6-
membered heterocyelyl, wherein the Ci-Cs alkyl, Co-Co alkenyl, Co-Cs alkynyl, C5-Cs
cveloalkyl, Co~Cha aryl, 5- to 6-membered hetercary! and 3- to 6-membered heterocyclyl of
R* and R are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR?,

-NRPR? or Ci-Cs alkyl optionally substituted by deuterium, halogen, -OH or oxo;

[
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or R* and R are taken together with the atom to which they attached to form a
3-to 6-membered heterocvelyl optionally substituted by deuterivm, halogen, oxo,
-ORE, -NRER? or C1-Cs alky! optionally substituted by deuterium, halogen, oxo or

-OH;

R® and R7 are cach independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuteriam, halogen, or oxo, C2-Ce alkeny! optionally substituted by deuteriom,

halogen, or oxo, or C:-Co alkynyl optionally substituted by deuterivm, halogen, or oxo;

or R® and R7 are taken together with the atom to which they attached to form a
3-to 6-membered heterocyclyl optionally substituted by devterium, halogen, oxo or

C1-Cs alkyl optionally substituted by deuterium, halogen, or oxo;

R® and R” are cach independently hydrozen. deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, Co-Cs alkenyl optionally substituted by deuterium,

halogen or oxo, or C2-Co alkyny] optionally substituted by dewterium, halogen, or oxo;

or R® and R are taken together with the atom to which they attached to form a
3-6 membered heterocyelyl optionally substituted by deuterium, halogen, oxo or Ci-

e alkyl optionally substituted by dewterium, oxo, or halogen;

each R0 R R'Z and R are independently hvdrogen or deuterium;
R is deuterium;

gi80,1,2,3,4,5,6,7, 0r8; and

pis3,4,5,6,7.8 0r9.
{86116} In one variation is provided a compound of the formula (1), or a salt thergof,
wherein the carbon bearing the CO2H and NHR! moigties is in the S” configuration. fn
another variation is provided a compound of the formula (1}, or a salt thereof, wherem the
carbon bearing the CO2H and NHR? moicties is in the “R” configuration. Mixtures of a
compound of the formula (I} are also embraced, including racemic or non-racenuc mixtures
of a given compound, and mixtures of two or more compounds of different chemical
formulae.
{06117} In one variation of formula (I}, R? includes the proviso that any carbon atom bonded

directly to a nitrogen atom is optionally substituted with an R?* moiety other than halogen. In
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one variation of formula (1), R? includes the proviso that any carbon atom bonded directly to
anitrogen atom is either vasubstituted or is substituted with dewterium.

{60118} In the descriptions herein, it 1s understood that cvery description, variation,
embodiment or aspect of a moiety may be combined with every description, variation,
embodiment or aspect of other moteties 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 R! of formula (1) may be combined
with every description, variation, embodiment or aspect of R? the same as if cach and every
combination were apecifically and mdividually listed.

{00119} In some cmbodiments of the compound of formula (1), or a salt thereof, at least one
of R14 R% R? R R¥™ RYM R* R* R°, RO R7 R® R% RO R RY RP R™ RP orRYis
deuterium.

{68120} In some embodiments of the compound of formula (1), or a salt thereof, R! is 3- 1o
10-membered heteroary! optionally substituted by R!2. In some embodiments, R! is
pyrimidin-4-v] optionally substituted by R'. In some embodiments, R! is pyrinidin-4-y1

optionally substituted by R wherein R'? is 5- to 10-membered heteroaryl (e g.

p=at]

pyrazolyl} or
C1-Co alkyl optionally substituted by halogen (e g., methyl, difluoromethyl, and
trifluoromethyl). In some embodiments, R is pyrimidin-4-y1 optionally substituted by R
wherein R is 3- to 10-membercd heteroaryl (e.g., pyrazolyl or pyridinyl) or C1-Cs alky!
optionally substitoted by halogen {¢.g., methyl, difluoromethyl, and trifluoromethyl). In some
embodiments, R! is pyrimidin-4-vl substitited by both methyl and triflucromethyl. In some
embodiments, R! is pyrimidin-4-y1 substituted by both methyl and pyridinyl. In some
embodiments, R! is pyrimidin-4-vl optionally substituted by R wherein R'? is Ce-C1s aryl
{e.g., phenyl). In some embodiments, R! is pyrimidin-4-yl optionally substituted by R?
wherein R'* is ~CN. In some embodiments, R! is pyrimidin-2-vl optionally substituted by
R In some embodiments, R} is pyrimidin-2-yl optionally substituted by R* wherein R is
halogen, C1i-Cs alkyl optionally substituted by halogen (¢.g., methyl or teifluoromethyD), -CN,
or C:~Cs evcloalkyl (e.g.. cyclopropvl). In some embodiments of the compound of fornula
(I}, or a salt thereof, R! is quinazolin-4-yl optionally substituted by R, In some
embodiments, R' is quinazolin-4-y1 optionally substituted bv R'? wherein R is halogen (¢ g.,
fluoro and chioro), Ci-Cs alky! optionally substituted by halogen (e.g., methyl or
trifluoromethyl), or C1-Cs alkoxy (e.g., methoxy). In some embodiments, R is guinazolin-4-
vl optionally substituted by R'” wherein R*?is 3~ to 10-membered heteroaryl (e.g., pynidinyl).
In some embodiments, R! is pyrazolopyrimiding] optionally substituted by R'3. In some
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embodiments, R} is pyrazolopyrimidiny! optionally substituted by R, wherein R is C1-Cs
alkyt {e.g., methyl). In some embodiments where R! is indicated as optionally substituted by
Ri2 the R! moiety is unsubstituted. In some embodiments where R! is indicated as optionally
substituted by R, the R! moiety is substituted by one R'2. In some embodiments where R! is
indicated as optionally substituted by R, the R! moiety is substituied by 2to 6 or 2 to S or 2
t0 4 or 2 to 3 R'? moieties, which may be the same or different.

{60121} In some embodiments of fornmwla (I), including the embodiments that describe the
R’ variable, each of R®, R, R'? and R™ are hydrogen. In some embodiments of formula (1),
mchuding the embodiments that describe the R! variable, and/or the R19 RY_ R!2 and RY
variables, q is 0. In some embodiments, including the embodiments that describe the R
vasiable, and/or the R'%, R}, R and R variables and/or the g variable, pis 3,4 or 5.
{00122} In some embodiments of formula (1), R, ', R" and R"’ are hydrogen, pis 3, g is

0 and the compound is of the formula ()

T‘i T?
HIN N
o CH (ID) or a salt thereof, wherein R!

and R? are as defined for formula (I).
{06123} In some embodiments of the compound of formula (1), wherein R is 5-10 10-

membered beteroaryl optionally substituted by R', the compound is of the formula (I-A):

6
(R

(d-A)

or a salt thereof, wherein R'?, R?, RI?. RUY R RE RM g and p are as defined for formula
I, mis 0,1, 2, or 3, and the positions on the pyninudine ring and tetrahydronaphthyridine
ring are as indicated.

{00124} ¥n one embodiment is provided a compound of the formula (1-A), or a salt thereof,

wherein the carbon bearing the CO2H and NH moieties is in the “S” configuration. In another
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embodiment i3 provided a compound of the formula (I-A), or a salt thereof, wherein the
carbon bearing the CO2H and NH moicties is in the “R” configuration. Mixtures of a
compound of the fornwla (1-A}) arc also embraced, including racemic or non-racemic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulac.
{06125] In some embodiments of the compound of formula (I-A), m is 0, 1, 2, or 3, and cach
R'¥ is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, afkoxy,
hydroxy, ~-CN, or heteroaryl, wherein the alkvl, haloalkyl, alkoxy, hydroxy, and heteroaryl of
R are independently optionally substituted by deuteriam. In a further embodiment of the
compound of formula (§-A), mis 0, |, 2, or 3, and each R*? is, where applicable,
mdependently deuteriam, halogen, C1-Co alkyl, C1-Cs haloalkyl (which in one variation may
be C1-Ce perhaloalky), C1-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered heterocaryl,
wherein the C1-Cs alkyl, C1-Cs haloalkyl, Ci-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryt of R are independently optionally substituted by deuterium. In some
embodiments of formula J-A), mis 1, 2 or 3.
{86126} In some embodiments of the compound of formula (I-A), m is 0. In some
embodiments of the compound of formula (I-A), m is I, and R!? is at the 2-position. In some
embodiments of the compound of formula (I-A}, m is 1, and R'? is at the 5-position. In some
embodiments of the compound of formela (F-A), m is 1, and R'* s at the §-position. In some
embodiments of the compound of formula (I-A), m is 2, and the R1? groups are at the 2-
position and 3-position. In some embodiments of the compound of formula (1-A), m is 2, and
the R groups are at the 2-position and 6-position. In some embodiments of the compound of
formula (1-A), m is 2, and the R groups are at the 5-position and 6-position. In some
embodiments of the compound of formula (I-A), m is 3, and the R'? groups are at the 2-
position, 5-position, and 6-position. Whenever more than one R group is present, the R¥
groups can be chosen independently. In any of these embodiments of the compound of
formula (I-A), or a salt thereof, the carbon bearing the CO-H and NH moieties may be i the
“S” configuration or the “R” configuration.
{80127} In some embodiments of formula (J-A}, mcluding the embodiments that describe the
Ri and m variables, cach of R?%, R'L R¥? and R are hydrogen. In some embodiments of
formula (I-A), including the embodiments that describe the R'? and m variables, and/or the
R RV R and R variables, q is 0. In some embodiments of formula (I-A), including the
embodiments that describe the R and m variables, and/or the R'?, R R¥ and R’ varniables
and/or the q vanable, pis 3,4 or 5.
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[00128] In some embodiments of formula (I-A), R1% R, R and RY are hydrogen, pis 3, g

is 0 and the compound is of the formula (11-A):

1
N
64 “\\T?
R~ |
5 /N 3
4
HN
o OH (11-A)

or a salt thereof, wherein R'* and R? are as defined for formula (1), mis 0, 1, 2, or 3, and the
positions on the pyrimidine ring arc as indicated. All descriptions of R12, R? and m with
reference to formula (1) apply equally to formulae (I-A) and (JI-A).

{06129} In some embodiments of the compound of formula (1), wherein RY is 5-to 10-

membered heteroaryi optionally substituted by R, the compound is of the formula (I-B):

R'M)
S
(I-B)

or a salt thereof, wherein R!? R2 R R!! R R RY g and p are as defined for formula
DLmis0, 1,2, 3,4, or 5, and the positions on the quinazoline ring are as indicated.

{68136} In one embodiment is provided a compound of the formula (I-B), or a salt thereof,
wherein the carbon beanng the COzH and NH moieties s 1n the “8” configuration. In ancther
embodiment is provided a compound of the formula (I-B), or a salt thereof, wherein the
carbon bearing the CO:H and NH moiceties is in the “R” configuration. Mixtures of a
compound of the formula (I-B) are also embraced, mcluding racenuc or non-racemic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulae.

{00131} In some cmbodiments of the compound of tormula (-B), mis 0, 1,2, 3, 4, or 5, and
each R is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
hydroxy, -CN, or heteroarvl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroary! of
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R’? are independently optionally substituted by deuteriam. In a further embodiment of the
compound of formula (I-B). mis 0, 1, 2, 3. 4, or 5, and each R!? is, where applicable,
ndependently deuterium, halogen, Ci-Ce alkyl, Ci-Ce haloalky! (which i one variation may
be C1-Ce perhaloalky), C1-Cs alkoxy, hvdroxy, -CN, or 5- 1o 10-membered heteroaryl,
wherein the C1-Cs alkyl, C1-Cs haloalkyl, Ci-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of the compound of fornmula (I-B), mis 1, 2, 3, 4, or 5.

{86132} In some embodiments of the compound of formula (I-B), m 1s 0. In some
embodiments of the compound of formula (I-B), m is 1, and R is at the 2-position. In some
embodiments of the compound of formula (I-B}, m is 1, and R'? is at the 5-position. In some
embodiments of the compound of formula (I-B}, m is 1, and R is at the 6-position. In some
embodiments of the compound of formula (I-B), m is 1, and R'? is at the 7-position. In some
embodiments of the compound of formula (1-B), m is 1, and R is at the 8-position. In some
embodiments of the compound of formula (I-B), m is 2, and the R'? groups are at the 2-
position and S-position. In some embodiments of the compound of formula (I-B), mis 2, and
the R1 groups are at the 2-position and 6-position. In some embodiments of the compound of
formula (i-B), m is 2, and the R'® groups are at the 2-position and 7-position. In some
embodiments of the compound of formula (I-B), m is 2, and the R groups are at the 2-
position and 8-position. In some embodiments of the compound of formula (I-B), m 13 2, and
the R!2 groups are at the 5-position and 6-position. In some embodiments of the compound of
formula (I-B), m is 2, and the R1? groups are at the S-position and 7-position. In some
embodiments of the compound of formula {I-B), m is 2, and the R'® groups are at the 5-
position and 8-position. In some embodiments of the compound of formula (1-B), m is 2, and
the R groups are at the 6-position and 7-position. In some embodiments of the compound of
formula (I-B). m is 2, and the R'® groups are at the 6-position and &-position. In some
embodiments of the compound of formula (I-B), m is 2, and the R'? groups are at the 7-
position and 8-position. In some embodiments of the compound of formula (I-B), m is 3, and
the R'? groups are at the 2-position, S-position, and 6-position. In some embodiments of the
compound of formula (1-B}, m 1s 3, and the R groups are at the 2-position, S-posttion, and
7-position. In some embodiments of the compound of formula (I-B), m is 3, and the R
groups are at the Z-position, S-position, and 8-position. fa some embodiments of the
compound of formula (I-B), m is 3, and the R* groups are at the 2-position, 6-position, and
7-position. Tn some embodiments of the compound of formula (I-B}, m is 3, and the R
groups are at the 2-position, 6-position, and S-position. In some embodiments of the
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compound of formula (1-B), m is 3, and the R groups are at the 2-position, 7-position, and
8-position. In some embodiments of the compound of formula (I-B), m is 3, and the R
groups are at the S-position, 6-position, and 7-position. fn some embodiments of the
compound of formula (3-B), m is 3, and the R’? groups are at the 5-position, 6-position, and
8-position. In some embodiments of the compound of formula (I-B), m is 3, and the R
groups are at the S-position, 7-position, and 8-position. In some embodiments of the
compound of formula (1-B), m is 3, and the R groups are at the 6-position, 7-position, and
8-position. In some embodiments of the compound of formula (I-B), m is 4, and the R*
groups are at the 2-position, S-position, 6-position, and 7-position. In some cmbodiments of
the compound of formula (I-B}, m is 4. and the R? groups are at the 2-position, S-position, 6-
position, and 8~position. In some embodiments of the compound of formula (I-B), m s 4, and
the R'? groups are at the 2-position, 5-position, 7-position, and 8-position. In some
embodiments of the compound of formula (1-B), m is 4, and the R'? groups are at the 2-
position, 6-position, 7-posttion, and 8-position. In some embodiments of the compound of
formula (I-B}), m is 4, and the R'? groups are at the 5-position, 6-position, 7-position, and 8-
position. In some embodiments of the compound of formula (I-B), m 15 5, and the R groups
are at the 2-position, 5-position, 6-position, 7-position, and &-position. Whenever more than
one R group is present, the R groups can be chosen independently. In any of these
embodiments of the compound of formula (I-B), or a salt thereof, the carbon bearing the
COxH and NH moieties may be in the “8” configuration or the “R” configuration.

{66133} Tn some embodiments of fornwla (§-B), including the emboduments that describe the
R’? and m variables, cach of R*%, B!, R*? and R’ are hvdrogen. In some embodiments of
formula (I-B), including the embodiments that describe the R!® and m variables, and/or the
R R R and RY variables, q is 0. In some embodiments of formula (I-B), including the
embodiments that describe the R and m variables, and/or the R'®, R!Y R™ and R} variables

and/or the q vanable, p1s 3,4 or 5.
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{00134} In some embodiments of formula (I-B), R'?, RM, R and R* are hydrogen, pis 3, g

is 0 and the compound is of the formula (11-B}):

g 1
N
77 2y 2
G f
8 \.\ L N3
5 4
HN
o) OH (H-B)

or a salt thereof, wherein R'® and R? are as defined for formula (), mis 0, 1,2, 3,4, or 5, and
the positions on the quinazoling ring are as indicated. All descriptions of R'3, R? and m with
reference to formula (1) apply equally to formulae (I-B) and (11-B).

[06135] Tn some embodiments of the compound of fornla (I), wherein R! is 5-t6 10-

membered heteroaryl optionally substituted by R, the compound is of the formula (I-C):

R10 R R2 R13
0 O 1-0)
or a salt thereof, wherein R, R?, R1°. RU R RUE, R, g and p are as defined for formula
D, mis0, 1, 2,3 or4, and the positions on the pyridof3,2-d]pyrimidine ring are as mdicated.
in one embodiment is provided a compound of the formula (I-C), or a salt thereof, wherein
the carbon bearing the CO2H and NH muoieties is in the “S” configuration. Tn another
embodiment 13 provided a compound of the formula (1-C), or a salt thereof, wheren the
carbon bearing the CO2H and NH moicties is in the “R” configuration. Mixtures of a
compound of the formula (1-C) are also embraced, including racemic or non-racernic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulac.
{06136} In some embodiments of the compound of formula (I-C), mis 0, 1, 2, 3, or 4, and
cach R'%is, where applicable, independently deuterium, halogen, atkyl, haloalkyi, alkoxy,

hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of
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R’? are independently optionally substituted by deuteriam. In a further embodiment of the
compound of formula (1-C). mis 0, 1, 2, 3. or 4, and each R!? is, where applicable,
ndependently deuterium, halogen, Ci-Ce alkyl, C1-Ce haloalky! (which i one variation may
be C1-Ce perhaloalky), C1-Cs alkoxy, hvdroxy, -CN, or 5- 1o 10-membered heteroaryl,
wherein the C1-Cs alkyl, C1-Cs haloalkyl, Ci-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of the compound of formula (1-C), mis 1,2, 3, or 4

{86137} In some embodiments of the compound of formula (I-C), m 1s 0. In some
embodiments of the compound of formula (I-C), m is 1, and R is at the 2-position. In some
embodiments of the compound of formula (I-C}, m is 1, and R'? is at the 6-position. In some
embodiments of the compound of formula (I-C}, m is 1, and R is at the 7-position. In some
embodiments of the compound of formula (I-C), m is 1, and R'® is at the 8-position. In some
embodiments of the compound of formula (1-C), m is 2, and the R'? groups are at the 2-
position and 6-position. In some embodiments of the compound of formula (1-C), m is 2, and
the R groups are at the 2-position and 7-position. In some embodiments of the compound of
formula (I-C), m is 2, and the R'? groups are at the 2-position and 8-position. In some
embodiments of the compound of formula (I-C), m is 2, and the R'? groups are at the 6-
position and 7-position. In some embodiments of the compound of formula (I-C), m is 2, and
the R'? groups are at the 6-position and 8-position. In some embodiments of the compound of
formula (I-C), m is 2, and the R12 groups are at the 7-position and 8-position. In some
embodiments of the compound of formula (§-C), m is 3, and the R!? groups are at the 2-
position, 6-position, and 7-position. In some embodiments of the compound of formula (1-C),
m is 3, and the R groups are at the 2-position, 6-position, and 8-position. In some
embodiments of the compound of formula (I-C), m is 3, and the R' groups are at the 2-
position, 7-position, and 8§-position. In some embodiments of the compound of formula (1-C),
m is 3, and the R' groups are at the 6-position, 7-position, and §-position. In some
embodiments of the compound of formula (1-C), m is 4, and the R'? groups are at the 2-
position, 6~position, 7-position, and 8-position. Whenever more than one R group is present,
the R'? groups can be chosen independently. In any of these embodiments of the compound
of formula (I-C), or a salt thereof, the carbon bearing the CO2H and NH moieties may be in
the “8” configuration or the “R” configuration.

{00138} In some cmbodiments of formula (I-C), including the embodiments that describe the
R and m variables, each of R°, R*), R!? and R" are hydrogen. In some embodiments of
formula (I-C), including the embodiments that describe the R12 and m variables, and/or the
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R R R gnd R variables, g is 0. In some embodiments of formula (I-C), including the
embodiments that describe the R12 and m variables, and/or the R'®, R} R'? and R variables
and/or the g variable, pis 3, 4 or 5.

[88139] In some embodiments of formula (I-C), R', R!, R and R are hydrogen, pis 3, g

ts O and the compound is of the formula (JI-C):

8 1
N
77 =y 2
R l
6 R, N3
N & R2

5 4 H
HN N N N
I\\/ Wj
/
O OH {H-C)

or a salt thereof, wherein R!2 and R are as defined for formula (I3, mis 0, 1, 2, 3, or 4, and
the positions on the pyrido|3,2-dipyrimidine ring are as indicated. All descriptions of R'?, R?
and m with reference to formula (1) apply equally to formulae (1-C) and (31-C).

{00146} In some embodiments of the compound of formula (I), wherein R' 15 5-to 10-

membered heteroary! optionally substituted by R', the compound is of the formula (I-D):

R0 RITR2 R3
o} OH (D)
or a salt thereof, wherein B2, R?, R'® R R R RY g and p arc as defined for formula
ILmis 0, 1, 2,3, or 4, and the positions on the pyridof3,4-dlpyrinudine ring are as mdicated.
{66141} In one embodiment is provided a compound of the formula {(§-D), or a salt thereof,
wherein the carboun bearing the CO2H and NH nwietics s in the “5” configuration. Inn another
embodiment 1s provided a compound of the formula (I-D}, or a salt thereof, wherein the
carbon bearing the COhH and NH moieties is in the “R” configuration. Mixtures of a
compound of the formula {(I-D) are also embraced, including racemic or non-racemic

mixtures of a given compound, and nuxturcs of two or more compounds of different

chemical formulae.
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{80142} In some embodiments of the compound of formula (1D}, mis 0, 1, 2, 3, or 4, and
cach R!2is_where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, atkoxy, bydroxy, and heteroaryl of
R!2 gre independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (1-D), mis 0, 1, 2, 3, or 4, and each R'? is, where applicable,
independently deuterium, halogen, C1-Co alkyl, C1-Co haloalkyl (which in one variation may
be C1-Cs perhaloalky), C1~Ce alkoxy, hvdroxy, -CN, or 5~ to 10~-membered heteroaryl,
wherein the C1-Cse alkvl, C1-Ce haloalkyl, C1-Ce alkoxy, hvdroxy, and 3- to 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of the compound of formula -D). mis 1,2, 3, or 4.

[68143] In some embodiments of the compound of formula (-1, mis §. In some
embodiments of the compound of formula (I-D), m is 1, and R'? s at the 2-position. In some
embodiments of the compound of formula (I-D}), m is 1, and R'?is at the S-position. In some
embodiments of the compound of formula (I-B3), m is 1, and R'2is at the 6-position. In some
embodiments of the compound of formula (I-D), m is 1, and R is at the 8-position. In some
embodiments of the compound of formula (I-D), m is 2, and the R!? groups are at the 2-
position and S-position. In some embodiments of the compound of formula (I-13), m is 2, and
the R groups are at the 2-position and 6-position. In some embodiments of the compound of
formula (1-D}, m is 2, and the R' groups are at the 2-position and 8-position. In some
embodiments of the compound of formula (I-D), m is 2, and the R1? groups are at the 5-
position and 6-position. In some embodiments of the compound of formula (1-D), m s 2, and
the R groups are at the S-position and 8-position. In some embodiments of the compound of
formula (1-D), m is 2, and the R groups are at the 6-position and 8-position. In some
embodiments of the compound of formula (I-B), m is 3, and the R'? groups are at the 2-
position, S-position, and 6-position. fn some embodiments of the compound of formula (I-D),
m is 3, and the R' groups are at the 2-position, S-position, and §-position. In some
embodiments of the compound of formula (1-D), m is 3, and the R groups are at the 2-
position, 6-position, and 8-position. In some embodiments of the compound of formula (I-D),
m is 3, and the R'? groups are at the 3-position, 6-position, and 8-position. In some
embodiments of the compound of formula (I-D), m is 4, and the R groups are at the 2-
position, 3-position, 6-position, and 8-position. Whenever more than one R'? group is present,
the R groups can be chosen independently. In any of these embodiments of the compound
of formula (I-D}, or a salt thereof, the carbon bearing the CO:H and NH moicties may be in
the “8” configuration or the “R” configuration.
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{86144} In some embodiments of formula (-}, including the embodiments that describe the
Ri2 and m variables, cach of R¥%, R' R¥ and R** are hydrogen. In some embodiments of
formula (i-D), including the embodiments that describe the R and m variables, and/or the
R R R and RV varigbles, q is 0. In some embodiments of formula (I-D), including the
embodiments that deseribe the R'® and m variables, and/or the RI®, R'L R and R*? variables
and/or the q vanable, pis 3,4 or 5.

[06145] In some embodiments of formula (I-DB), R'°, RY, R¥? and R'® are hydrogen. pis 3, q

is 0 and the compound is of the formula (II-D):

o OH (-D)

or a salt thereof, wherein R'? and R? are as defined for formula (), mis 0, 1, 2. 3, or 4, and
the positions on the pyvrido[3,4-dlpyrimidine ring are as indicated. All descriptions of R, R?
and m with reference to formula (1) apply equally to formulae (I-D) and {I1-D}.

{06146} Tn some embodiments of the compound of fornwla (1), wherein R is 5-10 10-

membered heteroaryl optionally substituted by R'®, the compound is of the formula (I-E):

R'i 4)

or a salt thereof, wherein R, R2, R1?, R R RE, RY, g and p are as defined for formula

@
(1-E)

M, mis 0, 1, 2,3, or 4, and the positions on the pyridof2,3-dlpyrimidine ring are as indicated.
{60147] In onc embodiment is provided a compound of the formula (I-E), or a salt thercof,
wherein the carbon bearing the CO:H and NH moieties is in the “S” configuration. In another
embodiment is provided a compound of the formula (I-E), or a salt thereof, wherein the

carbon bearing the CO2H and NH moieties 1s in the “R” configuration. Mixtures of a
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compound of the formula (I-E) are also embraced, inclading racemic or pon-racemic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulae.

{00148] In some embodiments of the compound of formula (I-E), mis 0, 1,2, 3, or 4, and
each R!? is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of
R'¥ are independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (-E), mis 0, 1, 2, 3, or 4, and each R'? is, where applicable,
independently deuterium, halogen, C1-Cs alkyl, Ci1-Cs halcalkvl (which in one varation may
be C1-Ce perhaloalky), C1-Co alkoxy, hydroxy, ~-CN, or 5- to 10-membered heteroaryl,
wherein the Ci-Cs alkyl, C1-Cs haloalkyl, Ci1-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'® are independently optionally substituted by deuterium. In some
embodiments of the compound of formula (J-E). mis 1,2, 3, or 4.

{66149} Tn some embodiments of the compound of formula (I-E), m 15 0. In some
embodiments of the compound of formula (I-E), m is |, and R is at the 2-position. In some
embodiments of the compound of formula (I-E), m is 1, and R is at the S-position. In some
embodiments of the compound of formula (I-E), m is 1, and R is at the 6-position. In some
embodiments of the compound of formula (I-E), m is 1, and R* is at the 7-position. In some
embodiments of the compound of formela (I-E), m is 2, and the R groups are at the 2-
position and 5-position. In some embodiments of the compound of formula (I-E), m is 2, and
the R'2 groups are at the 2-position and 6-position. In some embodiments of the compound of
formula (I-E), m is 2, and the R'? groups are at the 2-position and 7-position. In sonie
embodiments of the compound of formula (I-E), m is 2, and the R'? groups are at the 5-
position and 6-position. In some embodiments of the compound of formula (I-E}, m is 2, and
the R’ groups are at the 3-position and 7-position. In some embodiments of the compound of
formula (I-E), m is 2, and the R’® groups are at the 6-position and 7-position. In some
embodiments of the compound of formula (I-E). m is 3, and the R' groups are at the 2-
position, 3-position, and 6-position. In some embodiments of the compound of formula (I-E),
m is 3, and the R'? groups are at the 2-position, 3-position, and 7-position. In some
embodiments of the compound of formula (I-E), m is 3, and the R’ groups are at the 2-
position, 6-position, and 7-position. In some embodiments of the compound of formula (I-E),
m is 3, and the R'® groups are at the 5-position, 6-position, and 7-position. In some
embodiments of the compound of formula (I-E), m is 4, and the R groups are at the 2-
position, S-position, 6-position, and 7-position. Whenever more than one R'? group is present,
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the R groups can be chosen independently. In any of these embodiments of the compound
of formulda (I-E}, or a salt thereof, the carbon bearing the CO:H and NH moietics may be in
the “S” configuration or the “R” configuration.

[B8156] In some embodiments of formula (I-E}, including the embodiments that describe the
R'™ and m variables, each of R®, RY, R'2 and R are hydrogen. In some embodiments of
formula (I-E), including the embodiments that describe the R'? and m variables, and/or the
RO R R and RY varables, q is 0. Tn some embodiments of formula (I-E). including the
embodiments that describe the R'? and m variables, and/or the R!®, R*!, R and R vanables
and/or the q variable, pis 3,4 or 5.

[60151] In some embodiments of formula (I-E), R’ R*, RY? and R'® are hydrogen. pis 3, g

1s 0 and the compound is of the formula JI-E):

R2

HN N N H
I\/ \/\/\Kj:/j
o “ow 7 (1-E)

or a salt thercof, wherein R!2 and R? are as defined for formula (B}, mis 0, 1, 2, 3, or 4, and

the positions on the pyridof2,3~dlpyrimidine ring are as indicated. All descriptions of R1?, R?
and m with reference to formula (I} apply equally to formulae (I-E} and (II-E).
{06152} In some embodiments of the compound of formula (1), wherein R is 5-to 10-

membered heteroaryl optionally substituted by R, the compound is of the formula (I-F):

/ i RM)
R1O R'J"z RWZ R13 3 g

0% Tom (I-F)
or a salt thereof, wherein R'2, B2, R!¢ R R'2 RP R'Y g and p are as defined for formula

(h, mis 0, 1.2, 3,4, 5, or 6 and the positions on the quinoline ring are as indicated.
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{86133} In one embodiment is provided a compound of the formula (I-F}, or a salt thercof,
wherein the carbon bearing the CO2H and NH moieties is in the *S” configuration. In another
crbodiment 1s provided a compound of the formula (1-F), or a salt thereof, wherein the
carbon bearing the CO2H and NH moieties is in the “R” configuration. Mixtures of a
compound of the formula (I-F} are also embraced, mcluding racemic or nop-racemic mixpures
of a given compound, and mixtures of two or more compounds of different chemical
formulae.

{66134} In some embodiments of the compound of formula (I-F), mis 0,1, 2,3,4, 5,016
and each R is, where applicable, independently deuterium, halogen, alkyl, haloalkyl,
alkoxy, hydroxy, -CN, or hetercaryl, wherein the atkvl, haloalkyl, alkoxy, hydroxy, and
heteroaryl of R are independently optionally substituted by deuterium. In a further
embodiment of the compound of formula (I-F), mis 0, 1, 2, 3, 4, 5, or 6, and cach R is,
where applicable, mdependently deuterium, halogen, Ci-Ce alkyl, C1-Cs haloalky! (which in
one variation may be Ci-Co perhaloalky), C:-Cs alkoxy, hydroxy, -CN, o1 5- to 10-membered
heteroaryl, wherein the C1-Ce alkyl, C1~Ce haloaltkvi, Ci-Ce alkoxy, hydroxy, and 53~ to 10-
membered heteroaryl of R'® are independently optionally substituted by deuterium. In some
embodiments of the compound of formuda (I-F), mis 1,2, 3, 4.5, or 6.

{00155] In some embodiments of the compound of formula (I-F), m is 0. In some
embodiments of the compound of formela (1-F), m is 1, and R’? is at the 2-position. In some
embodiments of the compound of formula (I-F), m is 1, and R'? is at the 3-position. In some
embodiments of the compound of formula (I-F), m is 1, and R'? is at the 5-position. In some
embodiments of the compound of formula (I-F), m is 1, and R'? is at the 6-position. In some
embodiments of the compound of formula (I-F), m is [, and R is at the 7-position. In some
embodiments of the compound of formula (I-F), m is 1, and R is at the 8-position. In some
embodiments of the compound of formula (I-F), m is 2, and the R'® groups are at the 2-
position and 3-position. In some embodiments of the compound of formula (I-F3, mis 2, and
the R'? groups are at the 2-position and 5-position. In some embodiments of the compound of
formula (I-F). m is 2, and the R'? groups are at the 2-position and 6-position. In some
embodiments of the compound of formula (I-F}, m is 2, and the R? groups are at the 2-
position and 7-position. In some embodiments of the compound of formula (I-F), m 15 2, and
the R'® groups are at the 2-position and 8-position. In some embodiments of the compound of
formula (I-F), m is 2, and the R groups are at the 3-position and 5-position. In some
embodiments of the compound of formula (I-F), m is 2, and the R groups are at the 3~
position and 6-position. In some ermbodiments of the compound of formula (I-F), m is 2, and
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the R groups are at the 3-position and 7-position. In some embodiments of the compound of
formula (I-F), m is 2, and the R groups are at the 3-position and 8-position.In some
embodiments of the compound of formula (I-F), m is 2, and the R' groups are at the 3-
posttion and 6-position. In some embodiments of the compound of formula (I-F), mis 2, and
the R groups are at the S-position and 7-position. In some embodiments of the compound of
formufa (I-F), m is 2, and the R'® groups are at the S-position and 8-position. In some
embodiments of the compound of formula (I-F), m is 2, and the R groups are at the 6-
position and 7-position. In some embodiments of the compound of formula (I-F), m 15 2, and
the R groups are at the 6-position and 8-position. In some embodiments of the compound of
formula (I-F), m is 2, and the R!? groups are at the 7-position and 8-position. In some
embodiments of the compound of formula (I-F), m is 3, and the R groups are at the 2-
position, 3-position, and 5-position. In some embodiments of the compound of formula (I-F),
m is 3, and the R'" groups are at the Z-position, 3-position, and 6-position. In some
embodiments of the compound of formula (I-F), m is 3, and the R!2 groups are at the 2-
position, 3-position, and 7-position. In some embodiments of the compound of formula (J-F),
m 1s 3, and the R'? groups are at the 2-position, 3-position, and 8-position. In some
embodiments of the compound of formula (I-F), m is 3. and the R'® groups are at the 2-
position, S-position, and 6-position. {n some embodiments of the compound of formula (I-F),
m is 3, and the R groups are at the 2-position, S-position, and 7-position. In some
embodiments of the compound of formula (I-F), m is 3, and the R groups are at the 2-
position, 3-position, and 8-position. In some embodiments of the compound of formula (I-F),
m is 3, and the R'? groups are at the 2-position, 6-position, and 7-position. In some
embodiments of the compound of formula (I-F), m is 3, and the R'® groups are at the 2-
position, 6-position, and 8-position. In some embodiments of the compound of formula (E-F),
m is 3, and the R'® groups are at the 2-position, 7-position, and 8-position. In some
embodiments of the compound of formela (I-F), m is 3, and the R groups are at the 3~
position, S-position, and 6-position. In some embodiments of the compound of formula (I-F),
m is 3, and the R'? groups are at the 3-position, 5-position, and 7-position. in some
embodiments of the compound of formula (I-F}, m is 3, and the R? groups are at the 3-
position, S-position, and 8-position. In some embodiments of the compound of formula (I-F},
m is 3, and the R'? groups are at the 3-position, 6-position, and 7-position. [n some
embodiments of the compound of formula (I-F), n is 3, and the R groups are at the 3-
posttion, 6-position, and 8-position. fn some embodiments of the compound of formula (I-F),
m is 3, and the R groups are at the 3-position, 7-position, and &-position. In some
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embodiments of the compound of formula (I-F), m is 3, and the R groups are at the 5-
position, 6-position, and 7-position. In some embodiments of the compound of formula (I-F},
mis 3, and the R!? groups arc at the S-position, 5-position, and 8-position. In some
embodiments of the compound of formula (I-F), m is 3, and the R groups are at the 5-
posttion, 7-position, and 8-position. In some embodiments of the compound of formula (1-F),
m is 3, and the R'® groups are at the 6-position, 7-position, and 8-position. in some
embodiments of the compound of formula (I-F), m is 4, and the R groups are at the 2-
position, 3-position, 5-position, and 6-position. In some embodiments of the compound of
formula (I-F), m is 4, and the R groups are at the 2-position, 3-position, S-position, and 7-
position. In some embodiments of the compound of formula (I-F), m is 4, and the R'? groups
are at the 2-position, 3-position, 5-position, and 8-position. In some embodiments of the
compound of formala (I-F), m is 4, and the R'® groups are at the 2-position, 3-position, 6-
position, and 7-position. In some embodiments of the compound of formula (§-F), m is 4, and
the R!2 groups are at the 2-position, 3-position, 6-position, and 8-position. In some
embodiments of the compound of formula (I-F), m is 4, and the R groups are at the 2-
position, 3-position, 7-position, and 8-position. In some embodiments of the compound of
formula (i-F), m is 4, and the R? groups are at the 2-position, 5-position, 6-position, and 7-
position. In some cmbodiments of the compound of formula (I-F), m is 4, and the R™ groups
are at the 2-position, S-position, 6-position, and S-position. In some embodiments of the
compound of formula (I-F), m is 4, and the R groups are at the 2-position, S-position, 7-
position, and 8-position. In some embodiments of the compound of formmula (I-F), m 15 4, and
the R groups are at the 2-position, 6-position, 7-position, and 8-position. In some
embodiments of the compound of formula (I-F), m is 4, and the R'® groups are at the 3-
position, S-position, 6-position, and 7-position. In some embodiments of the compound of
formula (I-F), m is 4, and the R groups are at the 3-position, 5-position, 6-position, and 8-
position. In some embodiments of the compound of formula (I-F), m is 4, and the R groups
are at the 3-position, 5-position, 7-position, and 8-position. In some embodiments of the
compound of fornmia (I-F), m is 4, and the R groups are at the 3-position, 6-position, 7-
position, and &-position Tn some embodiments of the compound of formula (I-F), m 15 4, and
the R groups are at the S-position, 6-position, 7-position, and 8-position. In some
embodiments of the compound of formula (I-F), m is 5, and the R'® groups are at the 2-
position, 3-position, S-posttion, 6-position, and 7-position. fn some ermbodiments of the
compound of formula (I-F), m is 5, and the R'® groups are at the 2-position, 3-position, 3-
position, 6-position, and 8-position. In some embodiments of the compound of formula (I-F),
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m is 3, and the R'? groups are at the 2-position, 3-position, 3-position, 7-position, and 8-
position. In some embodiments of the compound of formula (I-F), m is 5. and the R'2 groups
ar¢ at the Z2-position, 3-position, 6-position, 7-position, and §-position. In some embodiments
of the compound of formula (I-F), m is 5, and the R'? groups are at the 2-position, 3-position,
6-position, 7-position, and &-position. In some embodiments of the compound of formula (I-
Fy, mis 5, and the R'® groups are at the 3-position, S-position, 6-position, 7-position, and 8-
position. In some embodiments of the compound of formula (I-F), m is 6, and the R groups
are at the 2-position, 3-position, S-position, 6-position, 7-position, and &-position. Whenever
more than one R group is present, the R'? groups can be chosen independently. In any of
these embodiments of the compound of formula (I-F), or a salt thereof, the carbon bearing the
COnH and NH moietics may be in the ©5” configuration or the “R” configuration.

{00156] In some embodiments of formula (I-F), including the embodiments that describe the
R'" and m variables, each of R'¢, R, R'? and R!? are hydrogen. In some embodiments of
formula (I-F), including the embodiments that describe the R' and m variables, and/or the
R R R and R variables, g is 0. In some embodiments of formula (I-F), including the
embodiments that describe the R12 and m variables, and/or the R'®, R, R and RE vanables
and/or the g vartable, pis 3, 4 or 5.

{00157] In some embodiments of formula (I-F), R'®, R!, R*? and R arc hydrogen, pis 3. g

1s 0 and the compound is of the formula (II-F}.

o OH (1I-F)

or a salt thereof, wherein R12 and R? are as defined for formula (1), mis 0, 1,2, 3,4, 5, 0r6
and the positions on the quinoline ring are as indicated. All descriptions of R’ R* and m with
reference to formula (1) apply equally to formulae (8-F) and (3i-F).

[08158] In some embodiments of the compound of formula (), wherein R is 5-to 10-

membered hetercaryl optionally substituted by R, the compound is of the formula (1-G):
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R0 R R;z | 13
0 OH -G}
or a salt thereof, wherein R, R2, R1?, R R12 R, RY, g and p are as defined for formula
M, mis 0, 1,2, 3,4, 5, or 6 and the positions on the 1soquinoline ring are as mndicated.
{B0158%] In onc embodiment is provided a compound of the formula (]G}, or a salt thereof,
wherein the carbon bearing the CO:H and NH moieties is in the “S” configuration. In another
embodiment is provided a compound of the formula (I-G). or a salt thereof, wherein the
carbon bearing the CO:zH and NH moieties 1s in the “R” configuration. Mixtures of a
compound of the formula (I-G) are also embraced, including racemic or non-racemic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulac.
{00160} In some embodiments of the compound of formula (1-G), mis 0, 1,2,3,4,5,0r6
and each R is, where applicable, independently deuterium, halogen, alkyl, haloalkyl,
alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and
heteroaryl of R'? are independently optionally substituted by deuterium. In a further
embodiment of the compound of formula (I-G), mis 0, 1, 2, 3,4, 3, or 6, and cach R'" is,
where applicable, independently deuterium, halogen, Ci-Us alkyl, Ci-Cs haloalkyl (which
one variation may be Ci1-Cs perhaloalky), Ci-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered
hetercaryl, wherein the C1-Cs alkyl, C1-Co haloalkyl, Ci-Cs alkoxy, hydroxy, and 5-to 10-
membered hetercaryl of R1% are independently optionally substituted by deuterium. In some
embodiments of the compound of fornwla (1-G), mis 1,2, 3,4, 5, or 6.
{66161} In some embodiments of the compound of formula (1-G), 15 0. Tn some
embodiments of the compound of formula (1-G), m is 1, and R'? is at the 3-position. In some
embodiments of the compound of formula (I-G), mis |, and R1¥ is at the 4-position. In some
embodiments of the compound of formula (I-G), m is 1, and R is at the 5-position. In some
embodiments of the compound of formula (1-G), m is |, and R'? is at the 6-position. In some
embodiments of the compound of formula (I-G), m is 1, and R'?is at the 7-position. In some

embodiments of the compound of formula (I-G), m 1s 1, and R'? is at the 8-position. In some
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embodiments of the compound of formula (I-G), m is 2, and the R groups are at the 3-
position and 4-position. In some embodiments of the compound of formula (I-G), m is 2, and
the R groups are at the 4-position and 3~position. In some embodiments of the compound of
formula (J-G}, m is 2, and the R groups are at the 4-position and 6-position. In some
embodiments of the compound of formula (I-G}), m is 2, and the R!? groups are at the 4-
position and 7-position. In some embodiments of the compound of formula (1-G), m is 2, and
the R'2 groups arc at the 4-position and 8-position. In some embodiments of the compound of
formula (I-G), m is 2, and the R' groups are at the 3-position and S-position. In some
embodiments of the compound of formula (I-G), m is 2, and the R groups are at the 3-
position and 6-position. In some embodiments of the compound of formula (I-G), m 15 2, and
the R groups are at the 3-position and 7-position. In some embodiments of the compound of
formula (J-G}, mis 2, and the R' groups are at the 3-position and 8-position.In some
embodiments of the compound of formula (-G}, m is 2, and the R'? groups are at the 5-
position and 6-position. In some embodiments of the compound of formula (1-G), m is 2, and
the R groups are at the S-position and 7-position. In some embodiments of the compound of
formula (I-G), m is 2, and the R groups arc at the 3-position and 8-position. In some
embodiments of the compound of formula (I-G), m is 2, and the R'® groups are at the 6-
position and 7-position. In some embodiments of the compound of formula (I-G), m is 2, and
the R'? groups are at the 6-position and 8-position. In some embodiments of the compound of
formula (1-G), m is 2, and the R'? groups are at the 7-position and 8-position. In some
embodiments of the compound of formula (-G}, m is 3, and the R groups are at the 3-
position, 4-position, and 3-position. In some embodiments of the compound of formula (I-G),
m is 3, and the R groups are at the 3-position, 4-position, and 6-position. In some
embodiments of the compound of formula (I-G), m is 3, and the R'? groups are at the 3-
position, 4-position, and 7-postiton. {n some embodinments of the compound of formula (-G},
m is 3, and the R' groups are at the 3-position, 4-position, and §-position. In some
embodiments of the compound of formula (-G}, m is 3, and the R'? groups are at the 4-
position, 3-position, and 6-position. In some embodiments of the compound of formula (1-G),
m is 3, and the R'? groups are at the 4-position, 3-position, and 7-position. In some
embodiments of the compound of formula (I-G), m is 3, and the R groups are at the 4-
position, S-position, and 8-position. In some embodiments of the compound of formula (I-G),
m is 3, and the R'® groups are at the 4-position, 6-position, and 7-position. In some
embodiments of the compound of formula (-G}, m is 3, and the R* groups are at the 4~
position, 6-position, and 8-position. In some embodiments of the compound of formula (1-G),
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m is 3, and the R'? groups are at the 4-position, 7-position, and 8-position. In some
embodiments of the compound of formula (1-G), m is 3, and the R!? groups are at the 3-
posttion, S-position, and 6-position. {n some embodiments of the compound of formula (1-G),
m is 3, and the R groups are at the 3-position, S-position, and 7-position. In some
embodiments of the compound of formula (I-G}), m is 3, and the R!? groups are at the 3-
position, S-position, and 8-position. In some embodiments of the compound of formula (1-G),
m is 3, and the R'® groups are at the 3-position, 6-position, and 7-position. In some
embodiments of the compound of formula {I-G), m is 3, and the R'? groups are at the 3-
position, 6-position, and 8-position. In some embodiments of the compound of formula (1-G),
m is 3, and the R!? groups are at the 3-position, 7-position, and 8-position. In some
embodiments of the compound of formula (I-G), m is 3, and the R™ groups are at the 5-
position, 6-position, and 7-position. In some embodiments of the compound of formula (1-G),
m is 3, and the R'" groups are at the 5-position, 6-position, and 8-position. In some
embodiments of the compound of formula (I-G), m is 3, and the R2 groups are at the 5-
position, 7-position, and 8-position. In some embodiments of the compound of formula (I-G),
m 15 3, and the R'? groups are at the 6-position, 7-position, and 8-position. In some
embodiments of the compound of formula (I-G), m is 4, and the R'® groups are at the 3-
position, 4-position, S-position, and 6-position. In some embodiments of the compound of
formula (1-G}, m is 4, and the R' groups are at the 3-position, 4-position, 5-position, and 7-
position. In some embodiments of the compound of formula (I-G), m is 4, and the R groups
arc at the 3-position, 4~-position, 3-position, and 8-position. In some embodiments of the
compound of formula (-G}, m is 4, and the R'? groups are at the 3-position, 4-position, 6-
position, and 7-position. In some embodiments of the compound of formula (I-G), m is 4, and
the R'® groups are at the 4-position, 3-position, 6-position, and 8-position. In some
embodiments of the compound of formula (I-G}, m is 4, and the R*® groups are at the 3-
position, 4-position, 7-posttion, and 8-position. In some embodiments of the compound of
formula (1-G), m is 4, and the R' groups are at the 4-position, S-position, 6-position, and 7-
position. In some embodiments of the compound of formula (I-G), m is 4, and the R groups
are at the 4-position, S-position, 6-position, and &-position. In some embodiments of the
compound of formula (1-G), m is 4, and the R'? groups are at the 4-position, 3-position, 7-
position, and 8-position. In some embodiments of the compound of formula (I-G), mis 4,
and the R groups are at the 4-position, 6-position, 7-position, and 8-position. In some
embodiments of the compound of formula (I-G), m is 4, and the R'? groups are at the 3-
position, S-position, 6-posttion, and 7-position. In some embodiments of the compound of
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formula (1-G), m is 4, and the R groups are at the 3-position, 3-position, 6-position, and &-
position. In some embodiments of the compound of formula (I-G), m is 4, and the R' groups
ar¢ at the 3-position, 5-position, 7-position, and §-position. In some embodiments of the
compound of formula (1-G), m is 4, and the R'? groups are at the 3-position, 6-position, 7-
posttion, and S-position.In some cmbodiments of the compound of formula (I-G), m is 4, and
the R'? groups are at the 3-position, 6-position, 7-position, and 8-position. In some
embodiments of the compound of formula (I-G), m is 5, and the R groups are at the 3-
position, 4-position, 3-position, 6-position, and 7-position. In some embodiments of the
compound of formula (1-G), m is 5, and the R'? groups are at the 3-position, 4-position, 5-
position, 6-position, and 8-position. In some embodiments of the compound of formula (1-G),
mis 5, and the R groups are at the 3-position, 4-position, S-position, 7-position, and §-
position. In some embodiments of the compound of formula (I4G), m is 3, and the R groups
are at the 3-position, 4-position, 6~-position, 7-position, and S-position. In some embodiments
of the compound of formula (I-G}, n is 5. and the R'? groups are at the 4-position, 5-position,
G-position, 7-position, and 8-position. In some embodiments of the compound of formula (I~
(), mis 5, and the R'? groups are at the 3-position, 5-position, 6-position, 7-position, and 8-
position. In some embodiments of the compound of formula (I-G), m is 6, and the R** groups
are at the 3-position, 4-position, S-position, 6-position, 7-position, and 8-position. Whenever
more than one R' group is present, the R groups can be chosen independently. In any of
these embodiments of the compound of fornwuda (1-G), or a salt thereof, the carbon bearing
the CO2H and NH moietics may be in the “S” configuration or the “R” configuration.
{66162} In some embodiments of fornula (-G}, mcluding the embodiments that describe the
'8 and m variables, each of RI R R* and R are hydrogen. In some embodiments of
formula (1-G), including the embodiments that describe the R'® and m variables, and/or the
R RY R and RY variables, g is 0. In some embodiments of formula (I-G), including the
embodiments that deseribe the R and m variables, and/or the R'®, R'L RY and RP® variables

and/or the q vaniable, pis 3,4 or 3.
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{06163} In some embodiments of formula (I-G), R1% R, R and RY are hydrogen, pis 3, g

is 0 and the compound is of the formula (11-G):

5 4
6% Ry 3
(R,
7 \ - N2

R2

1
8 H
HN N N N
I\/ \v/\m
o OH # (1-G)

or a salt thereof, wherein R1? and R? are as defined for formula (1), mis 0, 1,2, 3,4, 5, 0r6
and the positions on the isoquinoline ring are as indicated. All descriptions of R12, R and m
with reference to formula (I) apply equally to tormulae (-G} and (JI-G).

{06164} Tn some embodiments of the compound of fornla (I), wherein R! is 5-t6 10-

membered heteroaryl optionally substituted by R'®, the compound is of the formula (I-H):

OH (1-H)

or a salt thereof, wherein R'2 R?, R RU R RV, RM g and p are as defined for formula
(), mis 0, 1, or 2, and the positions on the 1-methyl-1H-pyrazolo|3.4-dlpyrimidine ring arc
as indicated.

{80165} In one embodiment is provided a compound of the formula {I-H}, or a salt thereof,
wherein the carbon bearing the CO2H and NH moieties is in the *S™ configuration. In another
embodiment is provided a compound of the formula (I-H), or a salt thereof, wherein the
carbon bearing the CO2H and NH moieties is inthe “R” configuration. Mixtures of a
compound of the formula (I-H} are also embraced, including racemic or non-racenc
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulace.

{86166} In some embodiments of the compound of formula (I-H), m 15 0, 1, or 2, and cach
R!? 45 where applicable, independently deuterium, halogen, alkvl, haloalkyl, alkoxy,
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hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of
R are independently optionally substituted by deuterium. In a further embodiment of the
compound of formuia (I-H), mis 0. 1, or 2, and cach R12 is, where applicable, imdependently
deuterium, halogen, Ci-Cs alkyl, Ci-Cs haloalkyi (which in one variation may be C1-Cs
perhaloalky), C1-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered heteroaryl, wherein the Ci-
Cs alkyl, Ci-Co hatoalkvl, C1-Ce alkoxy, hydroxy, and 5-to 10-membered heteroaryl of R'?
arc independently optionally substituted by deuterium. In some embodiments of the
compound of formula (I-H), mis 1 or 2

{88167} In some embodiments of the compound of formula (I-H), m 1s 0. In some
embodiments of the compound of formula (I-H), m is 1, and R' is at the 3-position. In some
embodiments of the compound of formula (I-H), m is |, and R'? is at the 6-position. In some
embodiments of the compound of formela (I-H), m is 2, and the R groups are at the 3-
position and 6-position. Whenever more than one R!? group is present, the R'? groups can be
chosen independently. In any of these embodiments of the compound of formula (I-H), ora
salt thereof, the carbon bearing the COzH and NH moieties may be n the “8” configuration
or the “R” configuration.

{66168} In some embodiments of formula (I-H), including the embodiments that describe the
R'* and m variables, cach of RY°, R*!, R'? and R*? are hyvdrogen. In some embodiments of
formula (I-H), including the embodiments that describe the R and m variables, and/or the
R RY R and RV variables, q is 0. In some embodiments of formula (I-H), including the
embodiments that describe the R'® and m variables, and/or the R'°, R, R and R" variables
and/or the q variable, pis 3,4 or S,

[06169] In some embodiments of formula (I-H), R R R*2 and R' are hydrogen, pis 3, g

is 0 and the compound is of the formula (11-H):

or a salt thereof, wherein R'? and R? are as defined for formula (1), mis 0, 1, or 2, and the

positions on the 1-methyl-1H-pyrazolo3,4-dipyrimidine ring arc as indicated. Al
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descriptions of R, R? and m with reference to formula (B) apply equally to formulae (I-H)
and (11-H).

{80176} Also provided is a compound of formula (I) or (IT). or a sait thereof, wherein Rl is
5-to 10-membered heteroarvl optionally substituted by R!®. Tn some embodiments, R’ is
unsubstitated 3- to 10-membered heteroaryl (e.g., pyridinyl, pyrimidinyl, quinoxalinyl,
guinazolinyl, pyrazolopyrimidinyl, quinolinyl, pyridopyrimidinyl, thienopyrimidinyl,
pyrnidinyl, pyrrolopyrunidiny, benzothiazolyl, isoquinolinyl, purinyl, or benzooxazolyl). In
some embodiments, R' is 5- to 10-membered heteroaryl substituted by 1,2, 3, 4, or SR
groups which may be the same or different, wherein sach R'? is independently selected from
halogen {¢.g.. fluoro, chloro, or bromo), C1-Cs alkyl optionally substituted by halogen {e.g., -
CHa, ~CHF», ~CFs, or C{CHa)), (5-Ce cvcloalkvl (e g., cvelopropyl), 3- to 10~-membered
heteroaryl (e g., pyridinyl or pyrazolyl), Cs-C1s aryl {e g., phenyh), -CN, -OR? (e g, -OCH;),
and -NR*R3 (e g, -N{CHz)2}. In some embodiments, R is 3-membered heteroarvl {e.g.,
pyrazolyl) substituted by 1, 2, 3, or 4 R!? groups which may be the same or different and is
selected from -CHs, ~-CHoF, -CHF:, and -CFs. In some embodiments, R is 6-membered
heteroaryl {e.g., pyridinyl, pyrimidinyl, or pyrazinyl) substituted by 1, 2, 3, 4, or 3 R groups
which may be the same or different and is selected from halogen (¢ g., fluoro, chloro, or
bronio}. C3-Ce cycloalkyl {e.g., cyclopropyvl), 5~ to 6-membered heteroarvl {e.g., pyridinyt or
pyrazolyh), Ce-Cio arvl {e.g., phenyl), C1-Cs alkyl optionally substituted by halogen (e.g., -
CH;s, -CF3 or C(CH3)s), -CN, -0R? (e.g.. -OCH:), and -NRR5 (e.g., -N{CHs)z). In some
embodiments, R! is 9-membered heteroarvl (e.g., pyrazolopyrimidinyl, pyrrolopyrimidinyl,
thienopyrimidinyl, indazolyl, indolyl, or benzoimidazolyi) substituted by 1,2, 3,4, or 5 R
groups which may be the same or different and is selected from -CHs, -CHRF, -CHF2, and -
CFa. In some embodiments, R! is 10-membered heteroaryl {(e.g., quimazolimyl) substituted by
1.2, 3, 4, or 5 R" groups which may be the same or different and is selected from halogen
{e.g., flaoro or chloro), 5- to 6-membered heteroarvl {e.g., pyridinyl), €1 alkyl optionally
substituted by halogen (e.g., -CHs or -CF3), and -OR? (e g., -OCH;5).

{06175} Also provided is a compound of formula (I) or (I1), or a sait thereof, wherein R' is

M N N, CFs ~_N. _CFs
™ F TRy Ry Y i
S *( N N
selected from the group consisting of I I , I =
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, and any of the foregomg
groups wherein any one or more hydrogen atom(s) arc replaced with dewterium atom(s).

Also provided is a compound of formula (1) or (31}, or a salt thereof, wherein R} is selected
from any of the foregoing groups wherein any one or more hydrogen atom(s) are replaced
with tritium atom{s). For example, in some embodiments, each hvdrogen bonded to a ring
carbon in the foregoing groups may be replaced with a corresponding isotope, e.g.. deuterium
or tritium. Each bydrogen bonded to an acyclic carbon 1n the foregoing groups, ¢.g., methyl
or methoxy carbons, may be replaced with a corresponding isotope, e.g., deuterium or
tritium. Further, for example, the foregoing groups may be perdeuterated, in which every
hydrogen is replaced with deuterium, or pertritiated, in which every hydrogen is replaced
with triitium. Tn some embodiments, one or more ring carbons in the foregoing groups may be
replaced with PC. For example, in polycyelic rings among the foregoing groups, one or more
ring carbons in the ring directly bonded to the rest of the compound may be replaced with
B, In polyevelic rings among the foregoing groups, one or more ring carbons may be
replaced with C in the ring that substitutes or is fused to the ring bonded to the rest of the
compound. Further, for example, every ring carbon in the foregomg groups may be replaced

with 13C.
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{06172} Also provided is a compound of formula (I} or (1), or a salt thereof, wherein R is

N AN N - N\/N
N T i
N._7 N,z Ny IJ i \'5 {/ P
b . R , . R , and any of the foregoing

groups wherein any one or more hydrogen atom(s) arc replaced with deuterium atom(s).
Also provided is a compound of formula (I or (IT), or a salt thereof, wherein R is selected
from any of the foregoing groups wherein any one or more hydrogen atom(s) are replaced

with tritium atom(s). For example, in some embodiments, each hydrogen bonded to aring
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carbon in the forgoing groaps may be replaced with a corresponding isotope, e.g., deuterium
or tritium. Each hydrogen bonded to an acyelic carbon in the forgoing groups, ¢.g., methyl or
methoxy carbons, may be replaced with a corresponding isotope, €.g., deuterium or tritium.
Further, for example, the forgoing groups may be perdeuterated, in which every hvdrogen is
replaced with deuterium, or pertritiated, in which every hydrogen 1s replaced with tritium. In
some embodiments, one or more ring carbons in the forgoing groups may be replaced with
BC. For example, in polycyclic rings among the forgoing groups, one or more ring carbons in
the ring directly bonded to the rest of the compound may be replaced with 1*C. In polycyclic
rings among the forgoing groups, one or more ring carbons may be replaced with PC in the
ring that substitutes or is fused to the ring bonded to the rest of the compound. Further, for
example, every ring carbon in the forgoing groups may be replaced with BC.

[00173] Also provided is a compound of formula (1) or (IT), or a salt thereof, wherein R} is

—~N_N

selected from the group consisting of

=N

%

o N
, and any of the foregoing groups wherein any one or more hydrogen atom(s) are

replaced with deuterium atom{s}. Also provided is a compound of formula (§) or (1), ora
salt thereof, wherein R! is selected from any of the foregoing groups wherein any onc or
more hydrogen atom(s) are replaced with tritium atom(s}. For example, in some
embodiments, cach hydrogen bonded to a ring carbon in the forgotng groups may be replaced
with a corresponding isotope, ¢.g., deuterivm or tritium. Each hydrogen bonded to an acyclic
carbon in the forgoing groups, ¢.g., methyl or methoxy carbons, may be replaced with a
corresponding isotope, ¢.g., deuterium or tritium. Further, for example, the forgoing groups
may be perdeuterated, in which every hydrogen is replaced with deuterium, or pertritiated, in
which every hydrogen is replaced with tritturn. In some embodiments, one or more ring
carbons in the forgoing groups may be replaced with *C. For example, in polyveyclic rings
among the forgoing groups, one or more ring carbons in the ring directly bonded to the rest of
the compound may be replaced with B3C_ In polveyclic rings among the forgoing groups, one
or more ring carbons may be replaced with *C in the ring that substitutes or is fused to the
ring bonded to the rest of the compound. Further, for example, every nng carbon in the

forgoing groups may be replaced with 1°C.
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{00174} Also provided is a compound of formula (I} or (1), or a salt thereof, wherein R is

, and any of the foregoing groups wherein any one or more
hydrogen atom({s) are replaced with deuterium atom{s}. Also provided is a compound of
formula (1) or (1), or a salt thercof, wherein R! is selected from any of the foregoing groups
wherein any one or more hyvdrogen atom(s) are replaced with tritio atom(s). For example,
n some embodiments, each hvdrogen bonded 1o a ring carbon in the forgoing groups may be
replaced with a corresponding isoctope, e.g., deuterium or tritium. Each hydrogen bonded to
an acyelic carbon in the forgoing groups, ¢.g., methyl or methoxy carbons, may be replaced
with a corresponding 1sotope, ¢.g., deuterium or tritium. Further, for example, the forgoing
groups may be perdeuterated, in which every hydrogen is replaced with dewteriam, or
pertritiated, in which every hydrogen is replaced with tritium. In some embodiments, one or
more ring carbons in the forgoing groups may be replaced with BC. For example, in
polyeycelic rings among the forgoing groups, one or more ring carbons in the ning directly
bonded to the rest of the compound may be replaced with BC. In polyeyelic rings among the
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forgoing groups, one or more ring carbons may be replaced with PC in the ring that
substitutes or is fused to the ring bonded to the rest of the compound. Further, for example,
every ring carbon in the forgoing groups may be replaced with BC.

[88175] Also provided is a compound of formula (T) or (I1), or a sait thereof, wherein Rl is

F Br F
N O T
=N Nay -~y ‘\\E/’\Y/
selected from the group consisting of I I\ , -4
?ng\ RS 9 &m rYN T T
:[: NH N N 5N N gy N gy N

-, and any of the foregoing groups wherein any one or more hvdrogen atom{s) are
placed with deuterium atom{s). Also provided is a compound of formula (I or (I}, ora
salt thereof, wherein R! is selected from any of the foregoing groups wherein any one or
more hydrogen atom(s) are replaced with tritium atom(s). For example, in some
embodiments, cach hyvdrogen bonded to a ning carbon in the forgoing groups may be replaced
with a corresponding isotope, ¢.g., deuteriom or tritium. Each hydrogen bonded to an acyclic
carbon in the forgoing groups, ¢.g., methyl or methoxy carbons, may be replaced with a
corresponding isotope, ¢.g.. deuterium or tritium. Further, for example, the forgoing groups
may be perdeuterated, i which every hydrogen is replaced with deuterium, or pertnitiated, n
which every hydrogen is replaced with trittam. In some embodiments, one or more ring
carbons in the forgoing groups may be replaced with *C. For example, in polycyclic rings
among the forgoing groups, one or more ring carbons in the ring directly bonded to the rest of
the compound may be replaced with *C. In polyeyclic rings among the forgoing groups, one
or more ring carbons may be replaced with PC in the ring that substitutes or is fused to the
ring bonded to the rest of the compound. Further, for example, every rng carbon in the
forgoing groups may be replaced with BC.
{30176} The R! groups described herein as moieties {shown with a vWWsymbol) are
shown as attached at specific positions {(e.g., pyrimid-4-vl, guinazolin-4-vl, isoquinolin-1-v1)

but they can also be attached via any other available valence (¢ g, pyrimid-2-v1). In some
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R

L —r",
embodiments of the compound of formula (1) or (I1), or a salt thereof, R is or

(R,

%

Na N

:j:' . wherein m is 0, 1, 2, or 3 and each R'? i, where applicable, independently
deuterium, balogen, alkyl, haloalkyl, alkoxy, hydroxy, ~-CN, or heteroaryl, whercin the alkvl,
haloalkyl, alkoxy, hydroxy, and heteroaryl of R are independently optionally substituted by
deuterium. In a further embodiment of the compound of formula (1) or (), or a salt thereof,

(R,
NN //{r,
N

st
I P (R a)m N \‘\,:/

Riis I OF  awbeos , wherein m is 1, 2, or 3 and each R is independently

deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, ~-CN, or heteroaryl, wherein the alkyl,

haloalkyl, alkoxy, hydroxy, and heteroarvl of R' are independently optionally substitated by

B
=N
deuteriom. In another embodiment, R! is ,
PN N\
NN S
Sy E N\?/’J\\ NZ RN
S ipiay i A mia 1A
i (R‘a)m { ! (R )m E (R Jen
, . ~
P \/ kN P
, nden ,or whereinm is 0,1, 2,3, 4, or 3 and

cach R!?is, where applicable, independently deuterium, halogen, alkvl, haloalkyl, alkoxy,
hydroxy, ~CN, or heteroaryl, wherein the alkyl, haloalkyl, atkoxy, hvdroxy, and heteroaryl of

R gre independently optionally substituted by deuterium. In a further embodiment of the

compound of formula (I} or (I}, or a salt thereof, R' is

NZN ﬁN*ﬁ
RN (o R LR
. '\ ; m & m
.z \‘?'/ NN
, P L Or whereinmis 1,2, 3,4, or S and
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cach R'?ig independently deuterivum, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or
heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroarvi of R are
ndependently optionally substituted by deuterium. In a further vanation of such
embodiments, each R" is, where applicable, independently deuterium, halogen, C1-Ce alkyl,
Ci-Cs haloalkyl (which in one variation may be C:i-Cs perhalocalky), C1-Cs alkoxy, hydroxy, -
CN, or 5- to 10-membered heteroarvl, wherein the Ci-Co alkyl, Ci1-Cs haloalkyl, Ci-Co
alkoxy, hydroxy, and 5- to {0-membered hetercaryl of R™ are independently optionally
substituted by deuterium.
{80177} In some embodiments of the compound of formula (1), (1), (1-A), (I-A), (I-B), (1-
B). (1-0), (T-C), (I-D), (I1-Dy, (1-E), (I1-E), (1-F). (1-F), (-G), (11-G), (I-H) or (11-H), or a salt
thereof, R? is C1-Cs alkyt optionally substituted by R?. In some embodiments, R? is Ci-Cs
alkyl optionally substituted by R? where R? is: halogen (g g, fluoro}; C3-Cs cycloalkyl
optionally substituted by halogen {¢ g, cyclobutyl optionally substituted by fluoro); 5-to 10-
membered heteroaryl optionallv substituted by Ci-Cs alkvl (¢ g., pyrazoly! optionally
substituted by methyl); -S(ORRY; -NRR>: -NRC(O)R?; oxo; or -OR’ . In some embodiments,
R? is C1-Co alkyl optionally substituted by B* where R™ is: halogen (e.g., fluore): (s-
Cz cycloatkyl optionally substituted by halogen {e.g., cyclobutyl optionally substituted by
fluoro); 5~ to 10~-membered heteroaryl optionally substituted by C1-Cs alkyl {¢.g., pyrazolyl
optionally substituted by methyl); 3- to 12-membered heterocyelvl optionally substituted by
halogen {e.g., oxetanyl optionally substituted by fluoro), -S{ORR3; -NRR?; -NRIC(O)R*;
oxo; or -OR*. In some embodiments, R? is Ci-Cs alky! optionally substituted by -OR?
wherein R* is: hydrogen; C1-Cs alkyl optionally substituted by halogen (e.g., methyl, ethyl,
difluoromethyl, -CHoCHF:, and -CHoCF3); C3-Co cycloalkyl optionally substituted by
halogen {e.g.. cyclopropyl substituted by fluorc), Ce-C1s aryl optionally substituted by
halogen {e.g.. phenyl optionally substituted by fluoro); or 5~ to 6-membered heteroaryl
optionally substituted by halogen or C1-Cs alkyl {¢.g., pyndinyl optionally substituted by
fluoro or methyl). In some embodiments, R? is ~CHyCH20CH:. In some embodiments, R? is
C1-Cs alky! substituted by both halogen and OR’. In some embodiments, R? is #-propyl
substituted by both halogen and alkoxy (e.g., -CHRCH{FYCH:OCH:). In some embodiments
where R? is indicated as optionally substituted by R, the R? moicty is unsubstituted. In some
embodiments where R? is indicated as optionally substitated by R?, the R? moiety is
substituted by one R?. In some embodiments where R? is indicated as optionally substituted
by R*, the R? moiety is substituted by 2 to 6 or 2 to 5 or 2 to 4 or 2 to 3 R moieties, which
may be the same or different.
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{86178} In some embodiments of the compound of formula (1), (D), (-A), (I1-A), (-B), (d1-
B), (I-0), (II-C), (I-D), (11-Dy, (I-E), (II-B), (I-F), (11-F), (1-G), (11-G), (I-H) or (11-H), or a salt
thereof, R? is C:1-Ce alkyl optionally substituied by R, In some embodiments, R? is Ci-Cs
alkyl optionally substituted by R? where R? is: halogen {e.g., fluoro}; C3-Cs cycloalky!
optionally substituted by halogen {¢.g., cyclobutyl optionally substituted by fluoro); 5-to 10~
membered heteroaryl optionally substituted by Ci-Us alkvl (e.g., pyrazolyl optionally
substituted by methyl); -S{0RR?; -NRR’; -NR3C(O)RY; oxo; or -OR’. In some embodiments,
R? is €1-Ce alkyl optionally substituted by R* where R* is: halogen (e.g.. fluoro): Cs-
Cz cycloalkyl optionally substituted by halogen {¢.g., cyclobutyl optionally substituted by
fluoro); 5- to 10~-membered heteroaryl optionally substituted by C1-Cs alkyl {¢.g., pyrazolyl
optionally substituted by methyl); 3~ to 12-membered heterocvelyl optionally substituted by
halogen {e.g., oxetanyl optionally substituted by fluoro); -S{ORR’; -NRR’; -NRIC(OIR*,
oxo; or -OR?. In some embodiments, R? is Ci-Cs alkyl optionally substituted by R where
R?%is: halogen (e.g.. fluoro); Cs-Cs cveloalkyl optionally substituted by halogen {(e.g.,
cvclobuty] optionally substituted by fluoro), Ce-Cha arvl {c.g., phenyl); 5~ to 10-membered
heteroaryl optionally substituted by C1-Cs alkyl (e.g., thiazolyl or pyrazolyl optionally
substituted by methyl); 3- to 12-memberad heterocyclyl optionally substituted by halogen or
oxo {¢.g., R* is: oxetanvl optionally substituted by fluoro; tetrahydrofuranyl; pyrrolidiny}
optionally substituted by oxo; morpholiny! opticnally substituted by oxo; or
dioxanyl); -S(ORR3; -NRIR?; -NR}C(O)RY;, oxo; -OR?; or -CN. In some embodiments, R? is
C1-Cs alky! optionally substituted bv -OR? wherein R? is: hvdrogen; C1-Ce atkvl optionally
substituted by balogen (¢.g., methyl, ethyl, difluoromethyl, ~-CHuCHE2, and -CHCFs); Ci-Ce
cvcloalkyl optionally substituted by halogen (e.g., cvclopropyl substituted by fluoro}; Ce-Cla
arvl optionally substituted by halogen (¢.g., phenyl optionally substituted by fluoro}; or 5-to
6-membered heteroaryl optionally substituted by halogen or Ci-Ce altkyl {¢.g., pyridinyl
optionally substituted by fluoro or methyl). In some embodiments, R? is ~CHCHO0CH: . In
some embodiments, R? is C;-Cs alkyl substituted by both halogen and OR’. In some
embodiments, R? is n-propyl substituted by both halogen and afkoxy (e g., -
CHCH(F)CH:OCH:). In some embodiments where R? is indicated as optionally substituted
by R™, the R? moiety is unsubstituted. In some embodiments where R? is indicated as
optionally substituted by R?_ the R® moiety is substituted by one R*®. In some embodiments
where R s indicated as optionally substituted by R*, the R? moiety is substituted by 2 t0 6
or 2 to 5 or 2 to 4 or 2 to 3 R* moieties, which may be the same or different. Tn some
embodiments, R? is C1-Cs alkyl substituted by two halogen groups, which may be the same or
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different {c.g., two flucro groups). In some embodiments, R? is Ci-Cs alkyl substituted by
two -OR? eroups, which may be the same or different {e.g., two ~OH groups, one ~OH group
and one ~OCH;5 group, or two ~OCH: groups). In some embodiments, R? is C1-Co alkyl
substituted by one halogen group {e.g., fluore} and one -OR3 group (e.g., -OH or -0CH:;). In
some embodiments, R? is C1-Cs alkyl substituted by two halogen groups, which may be the
same or different (e.g., two fluoro groups), and ene -OR? group {e.g., -OH or -OCH:3). In
some embodiments, R? is Ci-Cs alkyl substituted by one halogen group {¢.g., fluoro) and two
-OR? groups, which may be the same or different (¢.g., two —~OH groups, one ~OH group and
one ~OCH: group, or two ~OCHs groups).

{60179] In some cmbodiments of the compound of formula (1), (1), (I-A), (TT-A), (I-B), (I-
B), 4-C), (H-C), (1-D), (I-Dy), (-E), (dI-B), (-F), (I-F), (-G), 31-G), (-H) or (1-H), or a salt
thereof, R? is C3-Cs cycloalkyl optionally substituted by R™. In some embodiments, R? is {3~
Cs cycloalkyl substituted by 1 or 2 R? moieties which may be the same or different. In some
embodiments, R? is Cs-Ca cycloalkyl optionally substituted by halogen (¢.g., unsubstituted
cyclopropyl or cyclobutyl optionally substituted by fluoro). In some embodiments, R? is Ca-
Ca cycloatkyl optionally substituted by deuterium, or tritiom atom(s). For example, in some
embodiments, each hvdrogen bonded to a ring carbon in the forgoing groups may be replaced
with a corresponding i1sotope, ©.g., deuwterium or trittum. Each hydrogen bonded to an acyclic
carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced with a
corresponding isotope, e.g., deuterium or tritium. Further, for example, the forgoing groups
may be perdeuterated, in which every hydrogen is replaced with deuterium, or pertrtiated, in
which every hydrogen is replaced with trittum. In some embodiments, one or more ring
carbons in the forgoing groups may be replaced with *C. For example, in polycyclic rings
among the forgoing groups, one or more ring carbons in the ring directly bonded to the rest of
the compound may be replaced with *C. In polveyclic rings among the forgoing groups. one
or more ring carbons may be replaced with C in the ring that substitutes ot is fused to the
ring bonded to the rest of the compound. Further, for example, every ring carbon in the
forgoing groups may be replaced with 1*C.

{00188} In some embodiments of the compound of formula (1), (ID, (I-A), (I1-A4), (I-B), {1-
B}, (I-C), (I1-C), (I-D), (1-D), (I-E), (I1-E), (I-F), (1-F), (1-G), (I1-G), (I-H) or (11-H), or a salt
thereof, R? is hydrogen.

{00181} In some cmbodiments of the compound of formula (f), (1), (1-4), (11-A), (I-B), (1-
B), (1-C), (I1-C), (I-D). (11-D), (1-E), (1-B), (I-F). (I-F), (-G). (11-G), (-H) or (II-H), or a salt
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thereof, R? is ~0-C1-Cs alkyl optionally substituted by R¥. In some embodiments, R? is
OCHs.

{00182 Also provided is a compound of formula (1), (1), (I-A), (I-A), (-B), (-B). (-0,
(T1-C), (I-D), (11-D), (I-B), (I1-E), (I-F), (I1-F), (-G), (11-G), (I-H) or (IL-H), or a salt thereof,

P F ot
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£ [ ;
L oL
wherein R? is selected from the group consisting of R .
‘ F\g/.ﬁ
B | |
F N

N’

A j YA

Y0 0
JoAL 1 ,ﬁ N

Nolies Pagr S
TR A SN

and any of the foregoing groups wherein any one or more hydmgcn atom(s) are replaced with
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deuterium atom(s).
{B061831 Also provided is a compound of formala (), (I}, (I-A), (dI-A4), (I-B), (I-B), (1-C},
(-0, (-Dy, (J1-D), (-E), (1-E), (1-F), dI-F), (-G), (H-G), (I-H) or ({1-H), or a salt thereof,
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\ . , and any of the foregoing groups wherein anv one or more

hydrogen atom(s} are replaced with deuterium atom(s).
{00184] Also provided s a compound of formula (1), (I}, (I-A), (II-A}, (I-B), (II-B), (I-C),
(-0, (-Dy, (J1-D), (-E), (B, (-F), dI-F), (-G, (H-G), (I-H) or (J1-H), or a salt thereof,
3
O’R
R/?
) RZI—] N R

wherein R? is -—E wherein R° and cach R*? are as defined for formula (1),
{80185] Also provided 1s a compound of formala (1), (I}, (I-A), (JI-A), (-B), (dI-B), (1-C),
(-0, (I-Dy, (1-D), (-E), (LB, (I-F), dI-F), -Gy, (H-G), (I-H) or (JI-H), or a salt thereof,

£

R22
wherein R 1s wherein each R* are as defined for formula (1)
{00186} Also provided s a compound of formula (1), (ID, (d-4), (I1-A), (-B), (11-B), (1-C),
{1-Cy, (I-D), (11-Dy, (I-E), (dI-E), -1, I-F), (1-G), (11-G3, (-H) or ({-H), or a salt thereof,
o™
whercin R? is ‘«C wherein R° is as defined for formula (I).
{60187} In one embodiment of formula (I}, the tetrahydronaphthyridine group is
disubstituted with deuterium at the 2-position.
{60188} In one aspect, provided is a compound of formula (1), or a salt thereof (including a
pharmaceutically acceptable salt thereof), wherein the compound or salt thereof has any one
or more of the following structural features (“SF”):
{(SFDpis3;
(SF1f) each R RY R!2 R' is hydrogen;
{SFIM R is:
{(A) unsubstituted 5- t0 10-membered heteroaryl;
(B) 3- to 10-membered heteroaryl substituted by 1, 2, 3, 4 or 5 R groups

which may be the same or different;
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wherein the 5- to 10-membered heteroaryl of (HA) and (III}B) is:

(1) pyridinyl;

(1) pyrinudinyl;

{(111) quinoxalinyl;

{1v) quinazolinyl;

{v}) pyrazolopyrimidinyi;
{vi) quinolinyl;

(vi) pyridopyrimidinyl;
(viit} thienopyrimidinyi;
(i} purinyl:

{x) pyrrolopyrinmudinyl;
{x1) benzooxazolyl,

{xii} benzothiazolyl,
(xiit) isoquinchnyi;
(x1v} indolyl;

{xv} benzoimidazolyl;
{xvi) pyrazinyl;

{xvii) indazolvl; or

{xviil) pvrazolyl;

{C) unsubstituted naphthalenyl; or

(D) naphthaleny! substituted by 1, 2, 3, 4 or 3 R groups which may be the

same or different;

(SFIV) cach R is:

{A) halogen, such as fluoro, chloro, or brome;

(B) C1-Co alkyl optionally substituted by halogen, such as -CHs, ~-CHF2, -CF3,
or C{CH:z)s;

(C) Cs-Ce cycloalkyl, such as cyclopropyvl;

(D} 5- to 10-membered heteroaryl, such as pyridinyl or pyrazolyi:

(E) Ce-Cia arvl, such as phenyl;
(F) -CN;

(G) ~OR®, such as ~OCH;; or
(H) -NR'R®, such as -N({CHz);

(SFV) R’ is:
(A} unsubstituted C1-Cs alkyl, such as C1-Ca alkyl;
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(B) Ci-Ce alkyl, such as Ci-{7 alky], each of which is substituted by 1, 2, 3, 4
or 5 R? groups which may be the same or different;
(C) unsubstituted -0-C1-Co alkvl, such as -0-C1-Cs alkyl;
(D) -0-Cy-Ce alkyl, such as -0-C1-Cz alkyl, each of which is substituted by 1,
2, 3,4 or § R* groups which may be the same or different;
(E) unsubstituted C3-Ce cycloalkvl, such as cyclopropyl or cvelobutyl; or
(F) (3-Co cveloalkyl, such as cyclopropyi or cyclobutyl, cach of which is
substituted by 1, 2, 3, 4 or 3 R? groups which may be the same or different;
and
(SFVD) R2 s
(A} halogen, such as fluoro;
(B) Ca-Cs cycloalkyl, such as cyclopropyi or eyclobutyl, each of which is
optionally substituted by halogen;
(C) 5- to 10-membered heteroaryl optionally substituted by C:-Cs alkyl, such
as pyrazolyl substituted by methyl;
(D) 3- to 12-membered heterocyclyl optionally substituted by halogen or oxo,
such as oxetanyl optionally substituted by fluoro, unsubstituted
tetrahydroturanyl, pyrrohidinyl substituted by oxo, unsubstituted morpholinyl,
morpholinyl substituted by oxo, or dioxanyl;
(E) -8(0%R3, such as -S{0)2CHs;
{(F)Y ~C(OINR*R® such as —~C{O)N{CHs);
(G) -NR’C(O)R?, such as ~-NHC(O)CHs; or
(F) -OR’, wherein R7 is:
{1} hydrogen;
(i1} ~CHs;
{111y ~-CHoCH;
{iv) -CH2CHF;
{(v) -CHaCFs;
{vi} phenyl substituted by 0-2 fluoro groups; or
{vit} pyridiny] substitated by 0-1 methyl group.
{66189} It is understood that compounds of formulda (I} or any variation thereof described
herein, or a salt thereof, can in one embodiment have any one or more of the structural
features as noted above. For example, compounds of formula (I} or any variation thereof
described herein, or a salt thereof, can in one embodiment have the following structural
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features: one or two or three or all of (SF), (§FI), (SFIH and (SFV). In one such example,
a compound of formula () or any vanation thereof described herein, or a salt thereof, can in
one embodiment have the following structural features: (SF1) and any once or two or alf of
(SFH), (SFII) and (SFV) or any sub-embodiment thereof. In one such example, a compound
of formulda (I} or any variation thercof described herein, or a salt thereof, can in one
embodiment have the following structural features: (SFII} and any one or two or all of (SF1),
(SFII) and (SFV) or any sub-cmbodiment thereof. In one such example, a compound of
formula (I) or any varation thereof described herein, or a salt thercof, can in one embodiment
have the following structural features: (SFIIT) and any one or two or all of (§F1, (SFI) and
{SFV} or any sub-embodiment thereof. In one such example. a compound of formula (I} or
any vanation thercof desernibed herein, or a salt thereof, can in one embodiment have the
following structural features: (SFV) and any one or two or all of (8F1), (SFI} and (SFIII} or
any sub-cmbodiment thercof. It is understood that the sub-embodiments of structural features
can likewise be combined 1n any manner. Although specific combinations of structural
features are specifically noted below, it is understood that each and every combination of
features 1s embraced. In one aspect of this vanation, (SFI) and (SFII} apply. In another
variation, (SFI) and (SFHI) apply. In another vaniation, (SFI) and (SFV) apply. In another
variation, (SFII} and (SFII) apply. In another vanation, (SFID) and (SFV) apply. In another
variation, (SFIIE} and (SFV) apply. In another variation, (SFT), (8FH}, and (SFII) apply. In
another variation, (SF1}, (SFH), and (SFV) apply. In ancther variation, (§F1), (SFi}, and
(SFV) apply. In another variation, (SFIT), (SFI), and (SFV) apply. It is understood that cach
sub-embodiment of the structural features apply. For example, (SFI) 1s (SFIDR(AXG),
(SFOD{A )i}, (SFHDA Y, (SFHD(AXv), (SFHD{AXv), (SFHD(AY Vi), (SFIH AN viL),
(SFHD{AYviit), (SFHD{ANIX), (SFHD(AXNx), (SFHD(A)Y(xp), (SFUD{AY(xi), (SFID{AXXiii),
(SFHIMAYav), (SFHD(AYxv), (SFHI A1), (SFHD(A)Yxvin), (SFHB{ A} xvii),
(SFHDB)i). (SFUNB)(i), (SFIN(B)(iii), (SFIDB)(iv), (SFINB)(v), (SFIB)(vI),
(SFHIYB)vii), (SFHEYB)(viii), (SFHIYB)(ix), (SFHD{B)x), (SFHD{B)(x1), (SFIB)(xi1),
(SFOD(B)(xu), (SFUDHBYxav), (SFUDB)(xv)., (SFUDB)(xvi), (SFHD{B)(xvii),
(SFHIHB)(xviit), (SFHIXC), or (SFIIND). In one aspect of this varation, (SFV} is
(SFVYA), (SFVYB), (SFVY((C), (SFVHD), (SFVHE), or (SFVY(F).
{86196} In another variation, (SFI), (SFIL), (SFHD{AX1), (SFVYB), and (SFVI}(A) apply. In
another variation, {SFI), (SFID, (SFHD{A)(1), (SFV)(B), and (SFVI}A) apply. In another
variation, (SFI}, (SFID), (SFID{A Y11}, (SFVHB), and (SFVI}A) apply. In another variation,
(SFL, (SFI), (SFUD(AX ), (SFVH(B), and (SFVINA) apply. In another variation, (SFI},
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(SFH), (SFUIXAXY), (SFVY(B), and (SFVD{A) apply. In another variation, (SFI}, (SFIL,
{(SFHD{A} 1), (SFVYB), and (SFVI}A) apply. In another vanation, (SFL}, (SFil},
(SFHD{AYviD, (SFVY(B), and (SFVD(A) apply. In another vanation, (SFD, (SFIT),
(SFOD A} v}, (SFV)B), and (SFVI}(A) apply. In another variation, (SFI), (SFIT),
(SFHI}AXIx), (SFV(B), and (SFVIA} apply. In ancther variation, {SFI), (SFII),
(SFHIHANX), (SFVXB). and (SFVIHA) apply. In another variation, {SF1), (SF),
(SFO{AMx), (SFVY(B), and (SFVD{A) apply. Tn another vanation, (SFD), (SFII),

(SFHDH A1), (SFVHB), and (SFVIXA) apply. In another varation, {SFT), (SFH),
(SFHIDH{A}xiii), (SFVYB), and (SFVIKA} apply. In another variation, (SFD), (SFH),
(SFHDB)1), (SFIVHA), (SFVYB), and (SFVI)(A) apply. In another variation, (SFI), (SFID),
(SFHD(B)), (SFIVYB), (SFVHB), and (SFVIXA) apply. In another vanation, (SFI), (SFII),
(SFHIYBYu), (SFIVHC), (SFVHB}, and (SFVIXA) apply. In ancther variation, (SFL), (SFH),
(SFHD(B)u), (SFIVYD), (SFV}B), and (SFVI{A) apply. In another variation, (SF), (SFiI),
(SFHIHB)(1), (SFIVYE), (SFVHB), and (SFVID{A) apply. In another variation, (SFI), (SFID,
(SFHIHB)), (SFIVYF), (SFVI(B). and (SFVIXA) apply. In another variation, {(SFT), (8FH},
(SFHIYB)(1), (SFIVHG), (SFVYB), and (SFVI}A) apply. In ancther variation, (SF1), (SFII},
(SFHD(B)), (SFIVYH), (SFVY(B), and (SFVD(A) apply. In another varniation, (SFT), (SFII),
(SFHIUB)v), (SFIVHA), (SFVYB), and (SFVI} A} apply. In another vanation, (SFI},
(SFH), (SFUIXB}1v), (SFIV)(B), (SFVHB), and {(SFVI}A) apply. In another variation,
(SFI}, (SFID), (SFUDB{Av), (SFIVXC), (SFVY(B), and (SFVI}A) apply. In another
variation, (SFT), (SFIL), (SFUD{BY ), (SFIVY(D), (SFVI(B), and (SFVI{A) apply. In
another variation, (SF1}, (SFID), (SFHD(B)(1v), (SFIVXE), (SFVHB), and (SFVIYA) applv. In
another variation, (SFL), (SFIL), (SFIH}BXiv), (SFIVXF), (SFV)(B), and (SFVI}{A) apply. In
another variation, {SF1), (SFII), (SFHD(B)iv), (SFIVHG), (SFVH(B), and (SFVID}{(A)} apply.
In another vanation, (SFD, (SFID, (SFITH(BYGv), (SFIVHH), (SFVYB), and (SFVI}A)
apply. In another variation, (SFL), (S§FID), (SFIENB Y vir), (SFIVYA), (SFV B}, and
(SFVIXA) apply. In another varation, (SFD, (SFI), (SFUDB){vii}, (SFIVI(B), (SFV¥B),
and (SFVI{A) apply. In another variation, (SFL}, (SFIB), (SFHIB)viy), (SFIVHT),
(SFVYB), and (SFVIXA) apply. Tn another vanation, (SFI), (SFIT), (SFIIB (v,
(SFIVHD), (SFVXB), and (SFVIXA) apply. In another variation, (SFL}, (SFII,

(SFHDB) v}, (SFIVHE), (SFV)(B), and (SFVI}{A) apply. In ancther variation, (SFI),
(SFID), (SFID(B)(vi), (SFIVY(F), (SFVHB), and (SFVIXA) apply. In another variation,
(SFD), (SFID), (SFID(B)(vu), (SFIVHG), (SFVH(B), and (SFVI{(A} apply. In another
variation, (SFL}, (SFI), (SFUBXvi), (SFIVH{H), (SFVYB), and (SFVID{A) apply. In
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another variation, (S5FI), (SFIL), (SFII}B)xvi), (SFIVYA), (SFVY(B}, and (SFVIX}A) apply.
In another variation, (§F), (SFH), (SFIHEYB)(xvi), (SFIVYB), (SFV)(B), and (SFVIH{A)
apply. In another variation, (SF), (SFIY), (SFUD(B)xv1), (SFIVXC), (SFVY(B), and
(SFVIXA) apply. In another variation, (SFT), (SFI), (SFUDB) xvi}, (SFIVYD), (SFVXB},
and (SFVIHA) apply. In another varation, (SF1), (SFH), (SFHD(B){(xvi), (SFIVKE},
(SFVYB), and (SFVD{A) apply. In anocther variation, {SFI), {SFi), (SFIIEYB){(xvi),
(SFIVY(F), (SFVY(B), and (SFVD(A) apply. In another vanation, (SFT), (SFI),
(SFHD{B)Yxvi), (SFIVHG), (SFVHB), and (SFVE(A) apply. In another vanation, {5FI),
(SFID, (SFID(B)(xvi), (SFIV)(H), (SFVYB), and (SFVI)A) apply. In ancther variation,
{SFD), (SFI), (SFIINYB)v), (SFIVYB), (SFVY(B), and (SFVD{A) apply. In ancther variation,
(SFD), (SFID, (SFIDB) (v}, (SFIVYB), (SFVYB), and (SFVIXA) apply. In another
variation, (SFI3, (SFIL), (SFUIYBMx), (SFIVY(B), (SFVYB), and (SFVI}A} apply. In another
variation, (SFL}, (SFIL), (SFUINB}xi1), (SFIVHB), (SFVYB), and (SFVIXA) apply. In
another variation, {SFI}, (SFIB), (SFHD(B)xiv), (SFIVYB), (SFV)(B), and (SFVIXA) applv.
In another variation, (SF), (S§FH}, (SFIDB)(xv}, (SFIVHB). (SFVHB), and (SFVD{A)
apply. In another vanation, (SFL}, (SFI, (SFIH(B{(xvit), (SFIVHB), (SFV}B), and
(SFVD(A) apply. In another vanation, (SFT), (SFI), (SFIHD(B)(xvui), (SFIVYB), (SFVHB),
and (SFVI}{(A) apply.
{86191} In another variation, (SFI), (SFII), (SFHIA}), (SFVYB}, and (SFVI}H)(ii} apply.
In another varnation, (SFL), (SFH}, (SFIH}XAXu), (SFV)B), and (SFVD{(H}it) apply. In
another variation, (SFI), (SFID, (SFHD{A X1, (SFVYEB), and (SFVDI(H) 1) apply. In another
variation, (SFI), (SFIT), (SFID{Av), (SFVYB), and (SFVD{H)(11) apply. In another
variation, (SFI}, (SFH), (SFHD{Av), (SFV(B), and (SFVD{H){(i1) apply. In another
variation, (SFL), (SFH), (SFHI}AM 1), (SFVB), and (SFVH{H)(it) apply. 1o another
variation, (SFI}, (SFID), (SFIIYAYvi), (SFVYB), and (SFVDIH)(1) apply. In another
variation, (SFI}, (SFIL), (SFHD{AX v}, (SFVHB), and (SFVIHH)(11) apply. In ancther
variation, (SFI), (SFIL), (SFUDA Yk}, (SFVY(B), and (SFVD{H){(11) apply. In another
variation, (SFT), (SFIL), (SFUD{AXX), (SFVHI(B), and (SFVD(H)(1) apply. In another
variation, (SFI), (SFII), (SFHD{A)x1), (SFVXB), and (SFVD{H)(1) apply. In another
variation, (SFL), (SFH), (SFHI A, (SFVI(B), and (SFVD(H)11) apply. In ancther
variation, (SFD), (SFH), (SFHTAxa), (SFVY(B), and (SFVI{H)(1) apply. In another
variation, (SFL), (SFID), (SFHIYB)1), (SFIVI(A), (SFV)(B), and (SFVD(H)G1) apply. In
another variation, (SFI}, (SFID), (SFI{B)GL), (SFIVYEB), (SFVYB), and (SFVD{H)() apply.
In ancther variation, (SF1), (SFH), (SFUD{BMi). (SFIVHC), (SFVHB), and (SFVD{H) (L
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apply. In another variation, (SFL), (SFIL), (SFUIXB)(1), (SFIVHD), (SFVI(B), and
(SFVI}H)u) apply. In ancther variation, (SFH, (§FH), (SFIDB)(0, (SFIVHE), (SFVXB),
and (SFYD{(H)(i1) apply. In another variation, (SFI), (SFH), (SFH{(B)u), (SFIVYE),
(SFVHB), and (SFVD(H)(i1) apply. In another variation, (SFI), (§FID), (SFIL{B) 1),
(SFIVHG), (SFVYB), and (SFVDYH)(11) apply. In another variation, (SFI), (S8FH),
(SFHIHBXu), (SFIVY(H), (SFVYB). and (SFVD(H)(i1) apply. In another vanation, (SF1},
(SFIL, (SFUD(BYav), (SFIVYA), (SFV)(B), and (SFYD(H)i1) apply. In another variation,
(SFD), {(SFID), (SFID(B)av), (SFIVYB), (SFV)(B), and (SFVD(H)(11) apply. In another
variation, (SFI}, (SFH), (SFHIXB} v}, (SFIVYC), (SFV)(B), and (SFVD{H}i1) apply. In
another variation, (SFI), (SFID), (SFIB)iv), (SFIVHD), (SFVYB), and (SFVD(H)(1)
apply. In another variation, (SFL), (SFII), (SFID(B)Yav), (SFIV)(E), (SFV)(B}, and
(SFVD(H)(L) apply. In another varation, (SFT), (SFID), (SFUIB)(v), (SFIVIF), (SFVXB),
and (SFYD(H)G1) apply. In another variation, (SFD), (SFID, (SFHD(B)iv), (SFIVHG).
(SFVYB), and (SFVDH{H){(11) apply. Tn another variation, (SFI), (SFi). (SFUB) (v},
(SFIVY(H), (SFV}B), and (SFVD{H)G1) apply. In another variation, (SFI), (SFI),
(SFHDB)vit}, (SFIVHA), (SFVHB), and (SFVI}H}11} apply. In another variation, (8FI,
(SFID), (SFID(B)(vi), (SFIVY(B), (SFVXB), and (SFVD{H){(i1) apply. In another variation,
(SFD, (SFID), (SFUNBj(vii), (SFIVHC), (SFVYB), and (SFVD({IH)G) apply. In another
variation, (SFL), (SFIL), (SFHIXB}vii), (SFIVHD), (SFVHB), and (SFVD(H)11) apply. In
another variation, (SF1), (SFID), (SFHIB)vii), (SFIVYE). (SFV}(B), and (SFVD(H)(#)
apply. In another vanation, (SF), (SFID, (SFID(B)vin), (SFIVYF), (SFVKB). and
(SFYD(H)(31) apply. In another vanation, {(SFI), (SFH), (SFIDH(BXv), (SFIVXG), (SFVXB),
and (SFVD{I)11) apply. In another variation, (SFL), (SFIL, (SFHD(B){vii}, (SFIV){H},
{(SFV}B), and (SFVE{(H)(i1) apply. In another vanation, {SFI), (SFID), (SFHB{B}{xvi),
(SFIVHA), (SFVHB), and (SFVDY{H)(n) apply. In another variation, (SFI}, (S8F},
(SFHIYB)xvi), (SFIVYB), (SFVHB), and (SFVIHH)(1) apply. In ancther variation, (SFI),
(SFH), (SFUDB)}xvi), (SFIVY{C). (SFVIB), and (SFVYH{H)X11) apply. In ancther variation,
(SFD, (SFI), (SFUBH(B)(xvi). (SFIVYD), (SFV)(B), and (SFVYDH{H)(i) apply. In another
variation, (SF), (SFID), (SFHI{B)(xvi), (SFIVYE), (SFV)(B), and (SFVIH)() apply. In
another variation, (5F1), (SFIL), (SFIINB)(xvi), (SFIVXE), (SFVY(B), and (SFVDH)GH)
apply. In another vanation, (SFL), (SFIL, (SFUD(B)xvi), (SFIVYG), (SFV}(B). and
(SFVD(H)(11) apply. In another vanation, (SFI), (SFID), (SFID(EB)xvy), (SFIVHH),
(SFVHB), and (SFVD(H){(i1) apply. In another variation, {SFI), (§FI), (SFIHB)}{v),
(SFIVYB), (SFVHB), and (SFVD{H)U) apply. In another variation, (SFI}, (SFIL,
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(SFHD{B)(vir), SFIVYB), (SFVY(B), and (SFVD(H)(11) apply. In ancther variation, {SFI),
(SFH), (SFHD(BXx), (SFIVYB). (SFVY(B), and (SFVH{H){1) apply. In another variation,
(SFD), (SFID), (SFIDB)(xn), (SFIVYB), (SEFVYB), and (SFVDH{H)(11) apply. In another
variation, (SFI), (SFIL), (SFIDB}xav), (SFIVYB), (SFVHB), and (SFVD(H)(i1) applv. In
another vanation, (SFI), (SFID), (SFHD{B)Ow), (SFIVYB), (SFVHB), and (SFVD(H) (1)
apply. In another variation, {SFE), (SFH), (SFID(B)(xviy), (SFIVYB), (SFV)(B), and
(SFVD(H)(11) applv. In another variation, (SFI), (SFH), (SFUD(B}xviw), (SFIVY(B),
(SFV)B), and (SFVDB(H)(11) apply.
{00192} In another variation, (SFT), (SFII), (SFIID{AX1), (SFVB), and (SFVD{H){v) apply.
In another varniation, (SFD, (SFH), (SFIIY A1), (SFVYB), and (SFYDHNY) apply. In
another vanation, (SFI), (SFID), (SFI{A)YGu), (SFV)B), and SFVD(H)v) apply. In another
variation, (SFI}, (SFIL), (SFUIYAXivY, (SFVY(B), and SFVD{H){v) apply. In another
variation, (SFI). (SFIL), (SFUD{AXNY), (SFV)Y(B). and (SFVD(H)(v) apply. In another
variation, (SFT), (SFIL), (SFOD{AMv), (SFVYB), and (SFYD{H)v) applv. In another
variation, (SFI), (SFI), (SFRIMA v}, (SFVIB), and (SFVDY{H}v) apply. In another
variation, (SFT), (SFI), (SFHA i), (SFVYB), and (SEVD{H}(v} apply. In another
variation, (SFL}, (SFID), (SFHI A x), (SFVY(B), and (SEFVI{H}v) apply. In another
variation, (SFT), (SFII), (SFIIYAY), (SFVYB), and (SFVDI(H)v) apply. In another
variation, (SFI}, (SFIL), (SFUDYAXx1), (SFVI(B), and SFYD{H)(v) apply. In another
variation, (SFI}, (SFIL), (SFUDXAxu), (SFVY(B). and (SFVD(H(v) apply. In another
variation, (SFI}, (SFII), (SFUD{A)(xu), (SFVHB), and (SFVD{H)(v) apply. In another
variation, (SFI}, (SFII), (SFUD{BY ), (SFIVY(A), (SFV)(B), and (SFVYD{H}v) apply. In
another variation, {SF1}, (SFID, (SFHD(B) 1), (SFIVXB), (SFVHB), and (SFYD(H)(v} apply.
In another variation, (SF, (S8FH), (SFIDB (1), (SFIVI(T), (SFVXB), and (SFVH{HNV)
apply. In another variation, (SFT}, (S8FIL), (SFUD(BY1), (SFIVYD), (SFV)B), and
(SFVI}H)v) apply. In another variation, (SFI), (SFI), (SFID{B)(u), (SFIVYE), (SFV)(B),
and (SFVD(H)Xv) apply. In another vaniation, (SFT), (SFH), (SFIHYB)(1), (SFIVY(F),
(SFVYB), and (SFVDB{H)V) apply. In another vanation, (SFI), (SFII), (SFUD(BX ),
(SFIVYG), (SFVXB), and (SFVD{H)(v) apply. In another vanation, (SFT)., (SFID,
(SFHIMB)(1), (SFIV(HD, (SFVY(B), and (SFVD{H){v} apply. In another variation, (SFI},
{(SFH), (SFHD(BYv), (SFIVI(A), (SFVY(B), and (SFVIH){v} apply. In another variation,
(SFD), (SFH), (SFIDB)(iv), (SFIVYB), (SFV)(B), and (SFVD(H)(v) apply. In another
variation, (SFI), (SFIL), (SFHDB)iv), (SFIVXC), (SFVYB), and (SFVI{HXv) apply. In
another variation, (SF1), (SFIE), (SFHI{B)iv), (SFIVHD), (SFV){(B), and (SFVI(HXv)
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apply. In another variation, (SFL, (SFID, (SFIBY(av), (SFIVHE), (SFV(B), and
{(SFVIXH)v) apply. In another variation, (SF1}, (SFIE, (SFHD(B)iv), (SFIVYF), (SFVHB),
and (SFVIHXV) apply. In another vaniation, (SF1), (SFH), (SFUD(BYv), (SFIVXG),
(SFVHB), and (SFVD(H)(v} apply. In another vanation, (SFT), (SFH), (SFHTYB}v),
(SFIV(H), (SFV}B), and (SFVIXH)v} apply. In another variation, (8F1}, (SFI},
(SFHIHBXvu), (SFIVYA), (SFV)B). and (SFYD{HXv) apply. In ancther variation, {SF1),
(SFIL, (SFUD(BYvu), (SFIVY(B), (SFVHB), and (SFVI{HXv) apply. In another varation,
(SF, (SFI), (SFUDBYva), (SFIVY(C), (SFVHB), and (SFVI{H}V) apply. In another
variation, (SFI), (SFH), (SFHIBXvii), (SFIVHD), (SFVHB), and (SFVDH{H)v) apply. In
another variation, (SFI). (SFID, (SFIHB)vu), (SFIVYE), (SFV)(B), and (SFVI{H}v)
apply. In another variation, (SFL), (SFII), (SFUD{BY v}, (SFIVIE), (SFVXB), and
(SFVI}{H){(v) apply. In another variation, (SFI), (SFH), (SFID{B)(vii), (SFIVI(G), (SFVYB),
and (SFYD(HXv) apply. In another variation, (SFI), (SFH), (SFHIDB)(vii), (SFIVY{H),
(SFVYB), and (SFVDH{H)(v) apply. In another variation, {(SF), (SFIL), (SFUD{(B)(xv1),
(SFIVYA), (SFVXB), and (SFVD{H)(v) apply. In another vanation, (SFT}, (SFI),
(SFHDBY i, (SFIVYB), (SFVB), and (SEVD{H)(v) apply. In another variation, (SFI},
(SFID), (SFID(B)(xvi), (SFIVHO), (SFVYB), and (SFVD(H}(v) apply. In another variation,
(SFD), (SFID), (SFUNB(xvi), (SFIVHD)}, (SFVHB), and (SFVDH)(v) apply. In another
variation, (SFL}, (SFI), (SFHINB}xvi), (SFIVHE), (SFVYB), and (SFVI{H)}(v) apply. In
another variation, (SF1), (SFID), (SFHIHB)xvi), (SFIVYF), (SFVY(B), and (SFVDH{H){v)
apply. In another variation, (SFD), (SFID, (SFHD(Bxvi), (SFIVHG), (SFVYB), and
(SFVIXH)¢v) apply. In another variation, (SFI}, (SFID), (SFHDB(xvi), (SFIVY(H),
(SFVYB), and (SFVD(FD{v) apply. In another variation, (SFI), (SFH), (SFHINBXY),
{(SFIVHB), (SFVHB), and (SFYD{H)(v) apply. In another variation, {5F1), (S5FI},
(SFHIYB)vi), (SFIVY(B), (SFVXB), and (SFVD({HXv) apply. In another vanation, (SFT),
{SFIL), (SFUD(B)(x), (SFIV)B), (SFVXB), and (SFVD(H)(v) apply. In another variation,
(SFI}, (SFL), (SFUD(B){xu), (SFIVHB), (SFVHB), and (SFVIHHYy) apply. In another
variation, (SFL), (SFII), (SFHD{(B)Yxv), (SFIVYB). (SFV)(B). and (SFVD{H)}{v) apply. In
another variation, (SFI}, (SFI), (SFHNB)xv), (SFIVY(B), (SFVY(B), and (SFVD{HNV)
apply. In another variation, (SFL}, (SFID), (SFID(B)(xvii), (SFIVHB), (SFVH(B), and
{(SFVIXH)v) apply. In another variation, (SF1), (SFIE), (SFID(B){xviit), (SFIVHB),
(SFVH(B), and (SFVD(H)(v) apply.
{68193} In another variation, (§F1), (SFII), (SFHD{AY), (SFV)(B), and (SFVD{H)(vi)
apply. In another variation, (SFE), (S§FI), (SFIED(AME), (SFVY(B), and (SFVD({H){vi) apply.
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In another variation, (SF), (SFH}, (SFIIX A1), (SFVXB), and (SFVE(H v} apply. In
another variation, (SF), (SFH, (SFHIMAXv), (SFVYB), and (SFVD{H)vi) apply . In
another variation, {SFY), (SFID, (SFHD(AN V), (SFVXB), and (SFVE(H)v1) apply. In another
variation, (SFI), (SFIL), (SFHD{AXv1), (SFVH(B), and (SFVD{H){v1) apply. In another
variation, (SFL), (SFIL), (SFHIYAY v}, (SFVXB), and (SFVD(H}(vi) apply. In another
variation, (SFL), (SFH), (SFUIXAvui), (SFVIB), and (SFVD}{H){vi) apply. In another
variation, (SFI}, (SFII), (SFHIYA)ix), (SFVY(B), and (SFVD{H){(v1) apply. In avother
varnation, (SFI), (SFIT), (SFHD{AMX), (SFVI(B), and (SFVD(H){(v1) applv. In ancther
variation, (SFT), (SFI), (SFHD{A}xu), (SFVIB), and (SFVI}H)(vi) apply. In another
variation, (SFD), (SFID), (SFID(AYxi), (SFVYB), and (SFVDH)(v1) apply. In another
variation, (SFI}, (SFI), (SFHINAYa), (SFVHB), and (SFVIXH)(vi) apply. In another
variation, (SFI}, (SFIL), (SFUHIYB)}u), (SFIVYA), (SFVXB), and (SFVD{H}vD) apply. In
another variation, (SF1), (SFID), (SFHINB)1), (SFIVYE), (SFVXB), and (SFVI{H(vi)
apply. In another variation, (SFD), (SFID, (SFIIDB1, (SFIVHO), (SFVX(B). and
(SFVIH)vi} apply. In another varation, (SFI), (SFID), (SFHD(B)YG), (SFIVD), (SFVB),
and (SFVD{H)v1) apply. In ancther variation, (SF1), (SFII), (SFHINBX 1), (SFIVKE),
(SFV)B), and (SFVD(H)(vi) apply. In another variation, (SFT), (SFID), (SFIB) ),
(SFIVHE), (SFVHB), and (SFVDYH)(vi) apply. In another vanation, (SFL), (SFII),
(SFHIYBXu), (SFIVHG), (SFV)(B), and (SFYD(H)(vi} apply. In another vanation, (SFI),
(SFID, (SFUDB)(4). (SFIVYH), (SFVYB), and (SFVD(H)(vi) apply. In another variation,
(SFD), (SFH), (SFUDBY ), (SFIVYA), (SFVYB), and (SFVDH(H}v1) apply. In another
variation, (SFI), (SFIT), (SFUD{B)Yav), (SFIVYB), (SFVYB), and (SFVD{H)}v1) apply. In
another variation, {8FI}, (SFID, (SFHINB)iv), (SFIVX(), (§FVY(B), and (SFYD(H)(vi}
apply. In another vanation, (SFL), (SFI, (SFUD(BYiv), (SFIVXD), (SFVXB), and
(SFVI{H){(v1) apply. In another vaniation, {8F1}, (S§FII), (SFHD(B)Yv), (SFIVHE}, (SFVHB),
and (SFVIHHY v apply. In another vanation, (SFI}, (SFI), (SFUIXBM}iv), (SFIV)(F),
(SFVY(B), and (SFVD{H){vi) apply. In ancther variation, (SFD), (SFH), (SFHI{Bv).
(SFIVYG), (SFVXB), and (SFVDH{H)(vY apply. In another variation, (SF1), (SFI),
(SFHIHB)v), (SFIV{H), (SFVHB), and (SFVI}H)}v1) apply. In another varation, (SFI),
(SFH), (SFHI{BYvi), (SFIVY(A), (SFVY(B), and (SFVD{H(vi} apply. In another variation,
(SFD), (SFID), (SFIB)(vh), (SFIVYB), (SFV}B), and (SFVD{H){vi) apply. In another
variation, (SFL), (SFID), (SFHIYB)viy), (SFIVHC), (SFVY(B), and (SFVH{H)(vi) applv. In
another variation, (SFI), (SFID), (SFIB)vii), (SFIVYD), (SFVYB), and (SEVD{E){(v1)
apply. In another variation, (SF1), (S8FID, (SFIENB)(viy), (SFIVHE), (SFVY(B), and
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(SFVD(H)vi) apply. In another variation, (SFI), (SFil, (SFIHB)(vii), (SFIV)(E), (SFV)(B}),
and (SFVH{H}vi) apply. In ancther variation, {SF1), (SFi), (SFHI}BYvu), (SFIVY(G),
(SFV)B), and (SFVD(H}v1) apply. In another variation, (SFL), (SFID), (SFOD(B)vii),
(SFIVH{H), (SFVHB), and (SFVIYH)(vi) apply. In another variation, (SFI), (SFIT),
(SFHI)B)xvi), (SFIVYA), (SFVYB), and (SFVD(H){(vi} apply. In another variation, (SF1),
(SFH), (SFUDB}xvi), (SFIV){(B), (SFVKB), and (SFVH{H)}v{) apply. In ancther variation,
(SFD), (SFL), (SFUD(B)(xvi), (SFIVHC), (SFVY(B), and (SFVD({H)(v1) apply. In another
variation, {(SFI}, (SFII), (SFUD{E)Yovi), (SFIVHD), (SFVI(B), and (SFVD(H){vi) applv. In
another variation, (SFI), (SFIL), (SFIMB)(xvi), (SFIVXE), (SFVXB), and (SFVD{H)}vi)
apply. In another vanation, (SE), (SFI, (SFUD(B)xvi), (SFIVYE), (SFV}{B), and
(SFVD{H){(v1) apply. In another variation, (SFT), (SFI), (SFHI{B)xv1}, (SFIVY(),
(SFV}(B), and (SFVD(H){v1} apply. In ancther varation, (SFT), (SFH), (SFHD{B(xvi},
(SFIV{H). (SFVB), and (SFVD{H)(v1) apply. In another variation, (SF1}, (SFII),
(SFHIHB)v), (SFIVYB), (SFV(B), and (SFVD{H)(v1) apply. In another vanation, (SF,
(SFH), (SFUD{B} v, (SFIVYB), (SFV)(B), and (SFVD{Hvi) apply. In another varation,
(SFD), (SF1I), (SFIRB)(x), (SFIV){(B), (SFV)(B), and (SFVD(H){v1) apply. In another
variation, (SFL}, (SFHD), (SFHIYB}xit), (SFIVHB), (SFVY{(B), and (SFVH{H){(vi) apply. In
another variation, (SFI), (SFID), (SFI{B)(av), (SFIVY(B)., (SFVHB), and (SFVD{(H){(v1)
apply. In another variation, {SF), (S8FID), (SFIDB)(xv), (SFIVHB), (SFV(B), and
(SEVI{H){(vi) apply. In another vartation, {SFI), (SFII}, (SFH(B)(xvii), (SFIVHB),
(SFVYB), and (SFVDH{H){(v1) apply. In another variation, (SFD), (SFI), (SFINB)xviu),
(SFIVY(B), (SFV)}{B), and (SFVD({H){vi) apply.

{80194} In another variation, (SFI), (SFID), (SFID{AX1), (SFV)(B), and (SFVD{H)(vii)
apply. In another variation, (SFI}, (SFIL), (SFUD(A) (1), (SFV)(B), and (SFVD{H)(vit} apply.
o another vanation, (SFD, (SFH). (SFII}AXin), (SFVYB), and (SFVH{(H)vii) apply. In
another variation, (SFI), (SFII), (SFHI}A)iv), (SFVXB), and (SFVI}H)(vii) apply. In
another variation, (SF1}, (SFID, (SFHD{A)v), (SFVY(B), and (SFVD({H)}vii) apply. In
another vanation, (SF1), (SFIL), (SFHI A1), (SFVYB), and (SFVD(H)(vi) apply. In
another variation, (8F1}, (SFID), (SFHINA)vit), (SFVXB), and (SFVD(H)(vi1) apply. In
another variation, (SF1}, (SFID, (SFHIA)(vii}, (SFVHB), and (SFVD}{H)(vi) apply. In
another variation, (SF1), (SFIE), (SFHIMA)x), (SFVYB), and (SFVIDY{H){(vii) apply. In
another variation, (SFI), (SFID, (SFOD{A)x), (SFV)YB), and (SEVD(H)(vii) apply. In
another variation, (SFI), (SFID), (SFI{A}x1), (SFV)(B}, and (SFVD{H){(vii) apply. In
another variation, {SF1}, (SFID, (SFHD{A)xa1), (SFVXB), and (SFVH{H)}{(vii) apply. In
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another variation, (SFI), (SFI}, (SFHIHA)}(xiii}, (SFVYB), and (SFYD(H){vit) apply. In
another variation, (SFI), (SFIL), (SFIHMB){i1), (SFIVYA), (SFV)B), and (SFVI{H)vii)
apply. In another variation, (SFI), (SFIY), (SFUD(B)1). (SFIVHB), (SFVXB), and
(SFVD(H)(vi) apply. Tn another vanation, (SFL), (SFII), (SFID(B)GL, (SFIVHO), (SFVXB),
and (SFVD{(H)(vii) apply. In another variation, {SFI), (SFH), (SFHD(B )11}, (SFIVXD),
(SFVYB), and (SFVH{H){vu) apply. In ancther variation, (SF1), (SFIL), (SFIH}NB)1),
(SFIVYE), (SFV)Y(B), and (SFVID(H}vii) apply. In another variation, (SFI), (SFII),
(SFOD{B)1), (SFIVHF), (SFVI(B), and (SFVD(H)(vit) apply. In another variation, (S8FI),
(SFH), (SFHIB)1), (SFIVHG), (SFVYB), and (SFVD}{H)vit) apply. In another vanation,
(SFD), (SFI), (SFIINB)(11), (SFIVHH), (SFVHB), and (SFVD(H)(vii) apply. In another
variation, (SFL), (SFID), (SFHDB)(v), (SFIVYA), (SFVHB), and (SFVD{H)(vid) apply. To
another variation, {(SFI), (SFIL), (SFHD{B3(v}, (SFIVYB). (SFVYB), and (SFVH{H){vii}
apply. In another variation, (SFE), (SFI), (SFHIDB)(iv), (SFIVHC), (SFVKB), and
(SFVIDH){vit) apply. In another vaniation, {SF1), (SFI), (SFUD(BYGv), (SFIVX(D),
(SFVYB), and (SFVD{ED{(vu) apply. In another vanation, (SFD), (SFI), (SFIHMBIGv),
(SFIVHE), (SFV(B), and (SFVI)}{H){(vii) apply. In another variation, (SF1}, (SFII,
(SFHD(Bv), (SFIVHF), (SFVYB), and (SFVD{H)(vi1) apply. In another variation, (SFI),
(SFIH), (SFIIXB)Yav), (SFIV)(G), (SFVY(B), and (SFVD{IH) (v} apply. In another vanation,
(SFD, (SFH), (SFUIXB)(v), (SFIV){H), (SFVXB), and (SFVD(H}(vii) apply. In another
variation, (SFI), (SFI), (SFUIXB}vii}, (SFIVIA), (SFVIB), and {(SFVI}H){vir) apply. In
another variation, (SFI), (SFI), (SFHDBX)vi, (SFIVHB), (SFVXB)., and (SEVD(H}viD
apply. In another vanation, (SFL), (SFID), (SFIIDB)(vi1), (SFIVHC), (SFVYB)}, and
(SFVD{H){vit) apply. In another variation, {SF), (SFI), (SFHIB){vii), (SFIVYD),
{(SFV}(B), and (SFVE(H)(vii} apply. In another variation, (SF1}, (SFIL), (SFHI}{BXviy),
(SFIVHE), (§FV)B), and (SFVD{H)(vii) apply. In another variation, (SFI}, (SFIT),
(SFHIYB){vii}, (SFIV}{F), (SFVXB), and (SFVD{H)(vii) apply. In ancther variation, (SFI),
(SFH), (SFUDXB)}vii), (SFIVHG), (SFVY(B), and (SFYD{H){vii) apply. In another variation,
(SFD), (SFI), (SFUD®B)vn), (SFIVYH), (SFVXB), and (SFVD(H)vi) apply. In another
variation, (SFI), (SFI), (SFHIYBY(xvi), (SFIVHA), (SFVYB), and (SFVD{H){vii) apply. In
another variation, (SFL), (SFID), (SFIH}B){xvi), (SFIVYB), (SFV)(B), and (SFVH{(H){(vii)
apply. In another variation, (SFI}. (SFIL), (SFHD{(B)(xvi), (SFIVYC), (SFVY(B), and
(SFVD(H){(vii) apply. In another variation, (SFD, (SFH), (SFIB)(xvi), (SFIVHD),
(SFVHB), and (SFVDH(H){(vi1} apply. In another variation, (SFI), (SFII}, (SFHIB }{(xvi),
(SFIVHE), (SFV B}, and (SFVDY{H)(vii) apply. In another variation, (SF1}, (SF1L),
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(SFHIDB vy, (SFIVYE), (SFV(B), and (SFVD(H}(vi1) apply. In another vartation, (§F1),
(SFH), (SFHD(B}xvi), (SFIVHG), (SFV(B), and (SFVH{H){vii} apply. In another variation,
(SFD, (SF), (SFIHB)(xvy), (SFIVYH), (SFV)XB), and (SFVD{H)(vii) apply. In another
variation, (SFI}, (SFIL), (SFHIYBXv), (SFIVH(B), (SFV)(B), and (SFVD(H)}(vu) apply. In
another variation, (SFI), (SFID), (SFHD(B)(viit), (SFIV}(B), (SFV(B), and (SFVID{H}{vi1)
apply. In another variation, (SF1), (S8FID, (SFIEB(x), (SFIV){B), (SFV(B), and
(SEVD(H)vit) apply. In another variation, (SF1), (SFIL), (SFUD(B(xit}, (SFIVXB),
(SFV}B), and (SFVDH{(H){(vii) apply. In another vanation, (SFT), (SFII), (SFHIHB}xiv),
(SFIVYB)}, (SFV}B), and (SFVI)(H)(vi)) apply. In another variation, {SF), (S§FH),
(SFHD(B)xv), (SFIVYB). (SFV)(B), and (SFVD{H){vu) apply. In another variation, (SFI),
(SFH), (SFIDB)(xvu), (SFIVYE), (SFVYB), and (SFVD{H){(vi) apply. In another vanation,
(SFD, (SFH), (SFHB)(xvin), (SFIV)B), (SFV)(B), and (SFVD(H)(vii) apply.

{80195] Any variations or combinations recited herein for compounds of formula (I} also
apply to formula (A), with the addition of any possible combinations of R and R

{60196} Representative compounds are histed in FIG. 1.

{86197} In some embodiments, provided is a compound selected from Compound Nos. 1-66
in FIG. 1, or a stereoisomer thereof {including a mixture of two or more stereoisomers
thereof), or a salt thereof.  In some embodiments, the compound is a salt of a compound
selected from Compound Nos. 1-66 in FIG. 1, or a stercoisomer thereof.

{86198} In some embodiments, provided is a compound selected from Compound Nos. 1-
147, or a stereoisomer thereof (including a mixture of two or more stereoisomers thereof), or
asalt thereof. In some embodiments, the compound 1s a salt of a compound selected from
Compound Nos. 1-147, or a stereoisomer thereof.

{86199} In some embodiments, provided is a compound selected from Compound Nos. 1-
663, or a stercoisomer thercof (including a nuxture of two or more stereoisomers thereof), or
a salt thereof. In some embodiments, the compoond is a salt of a compound selected from
Compound Nos. 1-665, or a steresisomer thereof.

{00200} In some embodiments, provided is a compound selected from Compound Nos. 1-
780, or a stereoisomer thereof (including a mixture of two or more stereoisomers thereof), or
asalt thereof. In some embodiments, the compound is a salt of a compound selected from
Compound Nos. 1-780, or a stereoisomer thereof.

{00201} In one variation, the compound detatled herein is selected from the group consisting
of’
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4-{cyclopropvl{4-(5,6,7, 8-tetrahvdro-1, 8-naphthyridin-2-yhbutyhamino)-2-((6-

{difluoromethyDpyrimidin-4-yljaminolbutanoic acid;

d-{cyclopropyl(4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-vlbuty Damine}-2-{pyrimidin-4-

ylamino)butanoic acid;

4-{cyclopropvl{4-(5,6,7 8-tetrahydro-1 8-naphthyridia-2-yhbutyhamino}-2-((1 -methyvl- 1H-

pyrazolof3.4-djpyrimidin-4-vljaminojbutanoic acid;

4-({2-hydroxy-2-methylpropyl}{(4-(5.6,7 S-tetrahvdro-1.8-naphthyvridin-2-yBbutvamino)-2-

{(pyrimidin-4-viaminobutanoic acid;

4-((2-methoxyethyl}(4~(5,6,7 8-tetrahvdro-1 8~-naphthy ridin-2-ylybuty Danmino -2 -{quinazolin-

4-ylamino}butanoic acid;

4~(cyclopropvl{4-(5.6,7 8~tetrahydro-1.8-naphthyridin-2-yhbutylamino)-2-(quinazolin-4-
YCLOPIops 3

viamnobutanoic acid;

2-{(7-fluorogumazohn-4-yamino)-4~((2-methoxvethy3{(4-(5,6,7 &-tetrahyvdro- 1,8~

naphthyridin-2-vibutylaminojbutanoic acid;

4-((2 2-difluoroethvi}(4-(5,6,7 8-tetrahydro-1,8-naphthyrndin-2-yDbutyljamino)-2-

{quinazolin-4-ylamino)butanoic acid,

4-((3,3-diftuorocyclobuty}{(4-(5,6.7 8-tetrahydro-1, §-naphthyndin-2-yhbutyamino}-2-

{quinazolin-4-vlamino}butanocic acid;

4-{(2-methoxyethyi¥(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-ylibuty Damine}-2-((2-

methviquinazolin-4-yljamino)butancic acid,

4-{(2-methoxvethyD){4-(5,6,7, 8-tetrahvdro-1 §-naphthyridin-2-yDbuty Damino)-2-(pyride|2,3-

>

dlpyrimidin-4-ylamino)butanocic acid;

2-{{(7-fluoro-2-methylquinazolin-4-yHamino)-4-{(Z-methoxyethvi}{(4-(5,6,7 8-tetrahydro-1,8-

paphthyridin-2-vljbutyDamino)butanoic acid;

4~{(2-methoxvethyl){(4-(5.6.7 8-tetrahvdro-1. 8-naphthyridin-2-yhbutyDamino)-2-({7-

(tnfluoromethylygmnazolin-4-yhHamino}butanoic acid;

~J
2
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4-{(Z-methoxyethyi¥4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-ylibuty Damine)}-2-{{2-

{trifluoromethyiquinazolin-4-ylaminobutancic acid;

4-{(2-methoxyethy)(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-ybutyamino)-2-((8-

(trifluoromethyquinazolin-4-yl)aminobutanoic acid:

4-({2-methoxyethyl}(4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-viibutyamine -2 -{pynido|3.2-

dipyrimidin-4-ylaminojbutanoic acid;

4-({2-methoxyethyl}{(4-(5,6,7 8-tetrahvdro-1 &-naphthyvridin-2-yhbutyDamino}-2-(pyrido[3,4-

dlpyrimidin-4-viammno)butanoic acid;

2-{(5-fluoroqumazolin-4-ylJanmino}-4~((2-methoxvethy)(4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-vhbutyDaminobutanoic acid;

2~{{6-fluoroquinazolin-4-vhamino)}-4-((2-methoxyethy H(4-(5,6,7. 8-tetrabvdro-1,8-

naphthyridin-2-yhbutyBaminobutanoic acid;

2-{(8-fluorogumazohn-4-yamino)-4~((2-methoxvethy3{(4-(5,6,7 &-tetrahvdro- 1,8~

naphthyridin-2-vibutylaminojbutanoic acid;

2-{(6,7-diftuoroquinazolin-4-yHamino}-4-((2-methoxyethvi}(4-(5,6,7 §-tetrahvdro-1,8-

naphthyridin-2-yDhbutyaminojbutanoic acid;

4-{(2~-methoxyethyl}{(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yhbutyanuno}-2-{2-methyl-

6-(trifluoromethy Hpyrimidin-4-yl)aminoYbutanoic acid;

2-{{&-{diflvoromethylipyrimidin-4-vamino)-4-((2-methoxyethyl3(4-(3,6,7, 8-tetrahydro-1,8-

naphthyvridin-2-yUbutyaminobutanoic acid;

4-((2-methoxyethyD){(4-(5.6,7 8-tetrahvdro-1. 8-naphthyridin-2-yDbutyamino)-2-((2-

(triffuoromethypyrimidin-4-ylJamino)butanoic acid:

4-{{Z-methoxypropyl}{4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-ylbutyjamino)-2-

{quinazolin-4~viamino)butanotc acid;

4~((2-moethoxvethyl}{(4-(5,6,7 8-tetrahydro-1, &-naphthynidin-2-yhbutyDamino}-2-((6-methvi-

2-{trifluoromethylpyrimidm-4-yhamino}butanoic acid;

~
(5]
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4-{(2-(methylsulfonyliethy}¥4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yhbutvhamino}-2-

{quinazolin-4-ylamincbutanoic acid,

4-{(2-phenoxyethv}{(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yDbutylamino}-2-(quinazolin-

4-ylamino)butanoic acid;

4-((3,3~difluoropropvii{4-(3,6,7, &-tetrahydro-1,8-naphthyridin-2-vbutyl jamino}-2-

{quinazolin-4-yviamino)butanoic acid;

4-((3-fluoropropyi{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-ylbutyDamino}-2-{quinazolin-

4-ylamino)butanoic acid;

4-((2-fluoro-3-methoxypropyi}(4~(5,6,7, 8-tetrahydro-1,8~-naphthyridin~-2-vl}butvljanmino}-2-

{(quinazolin-4-viamino}butanoic acid,;

2~{{(7-fluoro-2-methylguinazolin-4-yHhamino}-4-((2-fluoro-3-methoxypropyi 4-(5.6,7,8-

tetrahvdro-1.8-naphthyridin-2-yDibutyDamino}butanoic acid;

4-(((3,3-difluorocyclobutyhmethyl }(4~(5,6,7 8-tetrahydro-~1,8-naphthvridin-2-

yhbutyDamino}-2-(( 7-fluoro-2 -methylquinazolin-4-vaminobutanocic acid;

2-(1soquinolin- [-vlamino}-4-((2-methoxyethy}(4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-

yhbutyDamine)butanoic acid;

4<{(2~{cifluoromethoxyiethyl}4-(3,6,7 8-tetrahydro-~1,8-naphthyridin-2-vDbutyHamino)-2-

{quinazolin-4-vlamino}butanocic acid;

4-{(Z-methoxvethyi¥4-(3,6,7 8-tetrahydro-1, 8-naphthyridim-2-yiibuty Damino}-2-{quinolin-4-

yvlaminojbutanoic acid;

2-{{7-chloroquinazolin-4-vhamino }-4-((2-methoxyethyl}{(4-(5.6,7 8-tetrahyvdro-1.8-

naphthyridin-2-vibutyamivnobutanoic acid;

2-{{8-chloroquinazolin-4-yijamino }-4-{{2-methoxvethvi}{(4-(5,6,7, 8-tetrabvdro-1,8-

paphthyridin-2-vljbutyDamino)butanoic acid;

2~{guinazolin-4-vlamino}~-4-({4-(5,6.7 8-tctrahydro- |, -napbthyndin-2-v)buty1}(2-(2,2,2-

triffuorocthoxyethyDaminojbutanoic acid;
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2-{(7-fluoro-2-methylqunazolin-4-yHamino}-4-{(2-(4-fluorophenoxy Yethyy4-(5,6,7,8-

tetrahydro-1,8-naphthyridin-2-vi}butyljaminobutanoic acid;

4<(3-fluoropropyl(4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-vibutyDamino)-2-({7-

methoxyquinazolin-4-ylaminobutancic acid;

4-{(2~2,2-difluorocyclopropoxyethyl4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

viybutyDamino)-2-((7-fluoro-2-methviquinazolin-4-yDanunobutanoic acid;

4~{(3-fluoropropyl(4-(3,6,7 8-tetrahydro-1,8-naphthynidin-2-ylbuty Damino)-2-({8-

methoxyquinazolin-4-yiaminobutanoic acid;

2-{(6~(1H-pyrazol-1-vlypyrimidin-4-vhamino)-4~((2~methoxyethy (4-(5,6,7 8-tctrahydro-

1,8-naphthyridin-2-vhbutyvhaminojbutanoic acid;

4~((2-(3 5-dimethyl-1H-pyrazol-1-yhethyl(4-(5.6,7 8-tetrahydro-1,8-naphthyrnidin-2-

vhbutyllamino}-2-{qumnazolin-4-ylamino)butanoic acid;

4-({(8)-2-fluoro-3-methoxypropyi¥4-(5,6,7, 8-tctrabvdro-~1,8-naphthyridim-2-yhbutvhanuno)-

2-{{2-methylguinazolin-4-vlaminojbutanocic acid;

4-((2-(3,5-difluorophenoxy jethyi)(4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yhbutyDamino)-

2-{cauinazolin-4-ylaminojbutanoic acid;

2-{{8-chloroquinazolin-d-yhamino}-4-((2-{pyndin-2-vloxy jethvi}{4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vi}butyhaminojbutanoic acid;

4-{(2-(pyridin-2-vloxy)ethy}{4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-vibutyamino)-2-

{quinazolin-4-ylamino}butanoic acid;

4-((2-(2 . 2-difluoroethoxy jethyi}{(4-(5,6.7 R-tetrahydro-1,8-naphthyridin-2-vbutyliamino}-2-

(quinazolin-4-ylaminolbutanoic acid;

2-{pyrido|3,2-d|pyrimidin-4-yvlamino}-4-{{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

vhbuty(2-(2,2.2-trifluorocthoxyjethvhamino)butanoic acid;

4~(2-((2~roethylpyridin-3-vhoxy)ethy}(4-(5,6,7 8-tetrabydro-1 8-naphthyridin-2-

yhbutyhamino)-2-{quinazolin-4-ylamino}butanoic acid;

75
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2-{(7-fluoro-2-methylqunazolin-4-yHamino}-4-{(2-((2-methyvlpyridin-3-vhoxyethy 1 4~
(5,6,7 8-tetrahydro-1,#-naphthyridin-2-yDbutvlamino)butanoic acid;

4-{2-((Z-methylpyridin-3-vDoxy)ethy}{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2 -

yhbutyDamino}-2-(pyrido{3,2-djpynumidin-4-ylamino}butanoic acid;

4-({2-cthoxyethy)(4-(5.6,7 8-tetrahvdro- 1, 8-naphthyridin-2-yHbutyDamino}-2-(quinazolin-4-

vlaminojbutanoic acid;

2~{{7-fluoro-2-methylguinazolin-4-vihamino 3-4-((2-{{6~-methylpyridin-3-yhoxyjethy }{4-
(5,6,7 8-tctrahydro-~1,8-naphthyridin-2-vDbutyhaninobutanoic acid,

4-((2-({6-methylpyridin-3-yloxyicthy){4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2~

yhbutyhamino}-2-(pyridoi3,2-djpynmidin-4-ylaminobutanoic acid;

4-((2-{(5-fluoropyridin-3-yhoxyjethyl}(4-(5,6,7 8-tetrabydro-1 8 -naphthyridin-2-

vhbutyllamino}-2-{qumnazolin-4-ylamino)butanoic acid;

4{(2-{(6-methylpyridin-3-yhoxylethyl}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-

yhbutyhamino}-2-(quinazolin-4-vlaminobutanoic acid;

4-((2-((5-fluoropyndin-3-yhoxyethyl)(4-(5,6,7 8-tetrabhvdro-1 8-naphthyvridin-2-

yhbutyDamino}-2-(pyrido{ 3, 2-djpyrimidin-4-ylamine hutanoic acid;

2-{{7-fluoro-2-methylquinazobin-d-yhamno }-4-((2-{{3-fluoropyridin-3-yHoxylethy}{4-

(5,6,7, &-tetrabhydro-1, 8-naphthyridin-2-viYbutyl Jamino jbutanoic acid;

4-({(R)-2-methoxypropvl}{(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vhbuty Damino)-2-

{quinazolin-4-ylamino}butanoic acid;

4~{(2-acetamidoethy}{4-(3,6,7. 8-tetrahvdro-1, 8-naphthyridin-2-yHbutyDamino -2 -

(quinazolin-4-ylaminolbutanoic acid;

4-{{(Z~(dimethylamino}-2-oxoethy }(4-(5.6,7,8-tetrahvdro- 1, 8-naphthyridin-2-yHbutyBamino)-

2-{quinazolin~-4-ylamino)butanoic acid;

2~{{(7-fluoro-2-methylguinazolin-4-yHhamino}-4-((Z-methoxypropy H{4-(5,6,7. 8 -tetrabvdro-

1,8-naphthyndin-2-yhbutyhamino)butanoic acid; and
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4-{(Z-methoxypropyl}{4-(5,6,7 3-tetrahydro-1,8-naphthyridin-2-yhbutyjamine)-2-((2-

methviquinazolin-4-yhamino)butanocic acid.

{#6202] In another vartation, the compound detailed herein is selected from the group
consisting of:
2~((3-cyanopyrazin-2-yamino}-4-({Z-methoxycthyl}(4-(5,6,7 8-tetrahydro- 1 Z-naphthyridin-

2-yhbutvhaminoebutanoic acid;

2-{(5~cvanopyrimidin-2 -yHamino}-4-{(Z-methoxypropy! }{(4-(5,6,7 8~tetrahydro- 1,8~

naphthyridin-2-vibutyllaminojbutanoic acid;

4-{(Z-methoxypropy}{4-(5,6,7 8-tetrahvdro-1,8-naphthvridin-2-y Hbutylamuno}-2-((5-

{trifluoromethyDpyrimidin-2-y}amino)butanoic acid;

2-({5-bromopyrimidin-2-yDamino)-4-({2-methoxypropyi}{4-(5,6,7 8-tetrahydro-1,5-

naphthyridin-2-vi}butyHaminojbutanoic acid;

2-({1H-pyrazolo{3 4-d]pyrimidin-d-vhamino}-4-((Z-methoxypropy ){4-(5,6,7 8-tetrahydro-

L &-naphthyridin-2-vhbutyhamino)butanoic acid;

4-((2-methoxypropy{4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-vjbutyDamine)}-2-((2-

(triffuoromethypyrimidin-4-yl}amino)butanoic acid;

4-({Z-methoxypropyl}{4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-ybutyl}amino)-2-((2-

phenylpyrimudin-4-ylamino}butanoic acid;

4~{(2-methoxvpropy{4-(5,6,7 8-tetrahvdro-1,8-naphthyvadin-2-vHbutyDanino}-2-((1-

methyvl-1H-pyrazolo[3.4-djpyrmidin-4-vDamino)butanoic acid;

4-({2-hydroxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yDbutyDamino}-2~(quinazolin-

4-ylamino)butanorc acid;

2~<{(3-cyanopyrazin-2-yDamino)}-4-{((2-methoxypropyi{4-(3,6,7 8-tetrahydro-~1,8-~

naphthyvridin-2-yibatyDamino)butanoic acid;

2-{(6-(1H-pyrazol-I-vlpyrmidin-4-vhamino )-4-((2-methoxypropv){4-(5,6,7 8-tetrahydro-

1,8-naphthyridin-2-y Bbutyhamino }butanoic acid,
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2-{(5-fluoropyrimidin-2-vHammo)-4-{(2-methoxypropyl}4-(5,6,7 8-tetrahvdro-1,8-

naphthyvridin-2-yUbutyl)aminobutanoic acid;

2-{{1H-pyrazolof4,3-djpyvrimidin-7-yDamino)-4-{{2-methoxypropy{4-(3,6,7 8-tetrahydro-

1,8-naphthyridin-2-yhbutyhaminobutanoic acid:

4-{{Z~-methoxypropyl}{4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-yhbutylamino}-2-({6-

phenylpyrimidin-4-yl)amino}butanoic acid;

4~((2-methoxypropyl{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vbutyjamine }-2-{{5-

phenylpyrimidin-4-yamino)butanoic acid;

2-{(1~methyi-1H-pyrazolof3.4-dpyrinidin-4-vljanunc }-4-((2~-phenoxvethy] }4-(5,6,7,8-

tetrahydro-~1,8-naphthynidin-2-yhbutyhaminojbutanotic acid;

2~{(5-bromopyrinidin-2-vljamino}-4~((2-phenoxyethy}(4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yhbutyBaminobutanoic acid;

2-{{5-cyvanopyrimidm-2-yhamino}-4-((2-fluoro-3-methoxypropyt{4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vibutylaminojbutanoic acid;

4-{(2-fluoro-3-methoxypropy}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-yDbutvhamino)-2-

{S-(triftucromethylpyrimidin-2-yhamino)butanoic acid;

2-{{3-bromopyrimdin-2-yHamino -4-((2-fluoro-3-methoxypropy}{4-(5,6,7,8-tetrahydro-1,8-~

naphthyridin-2-vi}butyHaminojbutanoic acid;

4-((2-fluoro-3-methoxypropyi}(4-(3,6,7, 8-tetrahvdro- 1, 8-naphthyridin-Z-vlbutyl jamino -2~

{(2-(trifluoromethyDpyrimidin-4-yhamino)butanocic acid;

4-(2,2-diftuoroethy}{4-(5,6.7 8-tetrahvdro-1,8-naphthyridin-2-vlbutyBamino}-2-{(1-
methyl-1H-pyrazolo{3.4-djpyrimidin-4-yjamino}butanoic acid;

4-{{(Z-phenoxyethyl}(4-(5,6,7 8-tetrahydro-1,8-naphthyvridin-2-ybutyDamino}-2-{((5-

{(trifluoromethypyrimidin-2-vljamino}butanotic acid;

2~{{(1H-pyrazolo[3.4-dpyrinudin-4-yhHamino)}-4-((2-phenoxyethy){(4-(5,6,7 8-tetrabydro-1,8-

naphthynidin-2-yibutyDaminobutanoic acid;
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2-{{6-( 1H-pyrazol-1-yDpyrimidin-4-yhamino)-4-((2-phenoxyethyl }4-(5,6,7 8-tetrahvdro-1,8-

paphthyridin-2-ybutyhamino)butanoic acid;

4-{(2-phenoxyethv}{(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vibutylamino}-2-{(2-

(triftuoromethyDpyrimidin-4-vi}amino)butanoic acid;

4-{(2-phenoxyethyl}4-(5.6,7 8-tetrahydro-1, 8-naphthyridin-2-yDbutylDamino}-2-({6-

phenylpyrimidin-4-ylaminojbutanoic acid;

4-({2-phenoxyethvi}4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi}butyl Jamine}-2-({2-{pyridin-

3-yhquinazolin-4-viyamino)butanoic acid;

4-((2,2~difluorocthviy(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-vhbutyDamino)-2-((5-

(triftluoromethyDpyrimidin-2-vljamino}butanoic acid;

2~{(5-bromopyrinidin-2-vlamino}-4~((2,2-difluorocthy1}{4-(5,6,7. 8~tetrahydro-1,8-

naphthyridin-2-yhbutyBaminobutanoic acid;

4-((2 2-diftuorocthy}{4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-vDbutyDamino}-2-{(2-

{(triftuoromethypyrimidin-4-vljamino}butanoic acid;

2-({6-(1H-pyrazol-1-yDpyrimidin-4-yHamino}-4-((2,2-difluorocthvi}(4-(5,6,7 8-tetrahydro-
1,8-naphthyndin-2-yDbutyDamino)butanoic acid;

4-((2,2-diftuoroethyi}(4-(5,6.7 8-tetrahvdro-1. 8-naphthyridin-2-yDbutyDHamino}-2-{(2-

(pyvridin-3-yvhquinazolin-4-yhamino butanoic acid,

4-((Z-methoxvpropyl}{4-(5,6,7 3-tetrahvdro-1,8-naphthyridin-2-y hbuty}amine)-2-((2-

{pyndin-3-vlguinazclin-4-yDamino}butanoic acid;

2-({1-methyl-1H-pyrazolo}3 4-dipyrimidin-4d-yDamino)-4-((2{methyisulfonyliethyi){4-
(5,6,7.8tetrabydro-1,8-naphthynidin-2-yhbutyjaminojbutanoic acid,

4-{(Z~{methyisulfonvl}ethyi}4-(5,6,7,8-tetrahydro- 1 8-naphthyridin-2-yHhbutylDamino}-2-((5-

{(trifluoromethypyrimidin-2-vljamino}butanotic acid;

2~{(5-bromopyrimidin-2-vlamino}-4~{(2-(methylsulfonyljethyi)(4-(5.6,7. 8-tetrabydro-1,8-

naphthynidin-2-yibutyDaminobutanoic acid;
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4-{(2-{methyisulfonylethyi}4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yhbutyllamino}-2-((2-
Y 3

{(triftuoromethyypyrimidin-4-yl}amino}butanoic acid;

4-{¢2-fluoro-3-methoxyvpropyl}{(4-(5,6,7 8-tetrahvdro-1, 8-naphthvridin-2-ybutvl)amino)-2-

{{(1-methyl-1H-pyrazolo] 3. 4-djpyvrimidin-d-yhamino)butanocic acid;

4-{{Z-methoxypropyl}{4-{5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yibutyl}amino)-2-

{(pyrimidin-4-ylamino}butanoic acid;

4~((2-(methyisulfonyDethvi)(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vHbutyDamino }-2~((2-

{pyridin-3-vl)quinazolin-4-ylJamino}butanoic acid;

2-{(6~(1H-pyrazol-1-vl)pyrimidin-4-vhamino}-4~({2-fluoro-3-methoxypropvi}(4-(5,6,7.8-

tetrahydro-~1,8-naphthynidin-2-yhbutyhaminojbutanotic acid;

4~((2-fluorc-3-methoxypropy}{(4-(5.6,7 8-tetrahvdro-1, B-naphthyridin-2-vylbutylamino}-2-

{(2~(pyridin-3~yguinazolin-4-yDamino}butanoic acid;

4-((2-fluoro-3-methoxvpropyl}{(4-(5,6,7, 8-tetrabrydro-1, 8-naphthvridin-2-vbutylJamino)-2 -

{{3-phenylpyrimidin-4-yDamino}butanoie acid;

2-({5-cyvanopyrimidin-2-yhamino}-4-((2-phenoxyethy1){4-(5.6,7 8-tetrahydro-1,8-

naphthyridin-2-yDhbutyaminojbutanoic acid;

2-{{1H-pyrazolo|3,4-d]pyrimidin-4-ylamino}-4-({2, 2 -difluoroethy1}{(4-(5,6,7 8-tetrahvdro-

1,8-naphthyridin-2-vHbutyhamino}butanoic acid;

4-{cyclopropyvi{4-(5,6,7 8-tetrahvdro-1 8-naphthyridin-2-yDbutyamino}-2-((5-

{triftuoromethy}pyrimidin-2-yl}amino)butanoic acid;

4~{cyclopropyl{(4-(5,6,7 8-tetrahydro-1 &-naphthyndin-2-ybuty Damino}-2-{((2-

(triffuoromethypyrimidin-4-ylJamino)butanoic acid:

2-{{1H-pyrazolo|3,4-djpvrimidin-4-yjamino}-4-{cyclopropvi{4-(35,6,7 8-tetrabydro-1,8-

paphthyridin-2-vljbutyDamino)butanoic acid;

2~({5-cyclopropylpvrimidin-2-vljamino}-4-({Z-phenoxyethy}{4-(5,6.7 8~tetrahydro-1,8-

naphthynidin-2-yibutyDaminobutanoic acid;
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2-{(5-cyanopyrimidin-2-vhamino}-4-{(2,2-difluoroethyl}{4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yUbutyaminobutanoic acid;

4-4(2,2-difleoroethyi}{(4-(5,6,7 8-tetrahvdro- 1, 8-naphthy ridin-2-vbutyiamino}-2-{(5-

phenylpyrimidin-4-yamino)butanoic acid;

4-({2 2~difluorocthyl(4-(5,6,7, 8-tetrahydro-1, #-naphthyridin-2-yDbutyDamino)-2-

{(pyrimidin-4-ylamino}butanoic acid;

4~(2,2-dittuoroethyi}{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-viouty Hamino3-2-{(5-

fluoropyrimidin-2-vi)amino)butanoic acid;

4-((2,2~difluorocthviy(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-vhbutyDamino)-2-({6-

methyl-2-(pyridin-4-vDipyrimidin-4-yDamino}butanoic acid;

4~{(2-(4-fluorophenoxyjethyi4-(5.6,7, 8~tctrahydro-1,8-naphthyridin-2 ~ylbutyHamino -2 -

{{1-methyl-1H-pyrazolo]3 4-djpyrmudin-4-yhaminobutanoic acid;

2-{(5~cyclopropylpyrimidin-2-vDamino}-4-({2-methoxvpropvi}{4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vibutylaminojbutanoic acid;

2-{(1H-pyrazolo[3,4-djpyrinudin-4-vlanino}-4-((2-(methylsulfonviethvt}4-(5,6,7,8-

tetrahydro-1,8-naphthyridin-2-ylibutyDamino butanoic acid;

2-{{6-(1H-pyrazol--yDpyrmidin-4-vhamino }-4-{(2-(methvisulfonyethvi}4-(5,6.7 8-

tetrahydro-1,8-naphthyridin-2-yhbutyhamino)butanoic acid;

4-((2-fluoro-3-methoxypropyi}(4-(3,6,7, 8-tetrahvdro- 1, 8-naphthyridin-Z-vlbutyl jamino -2~

{pynmidin-4-ylamino}butanoic acid;

4-{(2-fluoro-3-methoxypropyl}{4-(5.6,7 8-tetrahydro-1, &-naphthyridin-2-yDbutyDamino)-2-

({6-phenylpyrinudin-4-yhamimno}butanoie acid;

4-{{oxetan-2-vimethyl}{(4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-ylibutylJaminc}-2-

{quinazolin-4~viamino)butanotc acid;

4~((3-hydroxy-2-(hydroxyvmethypropy}{4-(5,6.7 8-tetrahydro- |, 8 -napbthynidin-2-

yhbutyhamino)-2-{quinazolin-4-ylamino}butanoic acid;
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2-{{(5-bromopyrimidin-2-vlamino}-4-((3,3-difluoropropyi}{4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yUbutyaminobutanoic acid;

4-(¢3,3-diflvoropropy}{4-(5,6,7 8-tetrahydro-1,8-naphthvridin-2-yDbutyDammo}-2-((5-

(triftuoromethyDpyrimidin-2-vi}amino)butanoic acid;

4-((3,3~difluoropropyii{4-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-v1}butyl Jamino}-2-({1-

methyl-1H-pyrazolo|3,4-djpyrimidin-4-yDamino)butanoic acid;

4~(3,3-diftuoropropyi}(4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-ybutyDamino)-2-({2-

(triffluoromethvlpyrimidin-4-yamino)butanocic acid;

2-{(5~cyclopropylpyrimidin-2-yDammo}-4-((3,3-diflucropropyh{(4-(5,6,7 8-tctrahydro-1,8-

naphthyridin-2-vhbutyDaminobutanoic acid;

4~{(3-fluoropropy¥{4-(3,6,7 8-tetrabvdro-1,8-naphthyridin-2-ylbutvhamino}-2-({ 1-methyl-

1H-pyrazoto[3 4-djpyrimidin-4-yhaminobutanocic acid;

4-{(3-fluoropropv}{4-(3,6,7 8~tetrahvdro- |, 8-naphthyndin-2-vhbutyamino)-2-((5-

{(triftuoromethypyrimidin-2-vljamino)butanoic acid;

2-({5-cyvanopyrimidin-2-vhamino }-4-((2-{(4-fluorophenoxy)ethyh{4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yDhbutyaminojbutanoic acid;

4-((2-{4-fluorophenoxy)ethvi}4-(5,6,7 8-tetrahydro-~1, 8-naphthyndin-2-vhbutyhamino)-2-

{(3-(trifluoromethyDpyrimidin-2-yhaminobutanoic acid;

4-{(2«{dmmethvlamino}-2-oxocthy )(4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-y Dbatyamino)-

2-({1-methyi-1H-pyrazolof 3. 4-dipyvrimidin-4-yljamino)butanoic acid;

4-((2-(dimethylamino)-2-oxoethy 1}(4-(3,6,7 8-tetrabvdro-1,8-naphthyridin-2 -y Dbutyamine -

2~((5-(trifluoromethylypyrimidin-2-vhamino jbutanoic acid;

4-{(2,2-diftuorocthyl(4-(5.6,7 8-tetrahvdro-1, &-naphthyridin-2-ybuty Bamino)-2-{(6-

phenylpyrimidin-4-yl)amino}butanoic acid;

2~{{(1H-pyrazolof3.4-dlpyrinudin-4-vhamino}-4-((2~{(4-fluorophenoxyiethy {4-(5.6.7 8-

tetrahydro-1,8-naphthyndin-2-vlibutyhamino)butanoic acid;
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2-{{(5-bromopyrimidin-2-vDamino}-4-((2-(4-fluorophenoxyjethv}{4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-yUbutyaminobutanoic acid;

4-{2-{(dimethyvlamino)-2-oxoethy}{4-(5,6,7, 8-tetrahydro-1, 8-naphthyridin-2-vibutyamino)-

2-(2-(trifluoromethybipyrinudin-4-yaminoYbutanoic acid;

2-({5-cyclopropylpyrimidin-2-yDaming }-4-{(2 2-difluorocthyi}(4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-vUbutvlaminobutanoic acid; and

4~({{3-fluorooxetan-3-vmethyvI}4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yibutyJamino-2-

{quinazolin-4-vlamino)butanoic acid.

{60203} In some cmbodiments, 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 Compound Nos. 1-66 in FIG. 1, or a stercoisomer thereof (including a
mixture of two or more stereoisomers thereof), or a salt thereof. In some embodiments, the
composition comprises a compound selected from the group consisting of a salt of one or
more of Compound Nos. 1-66. In one aspect, the composition is a pharmaceutical
composition that further comprises a pharmaceutically acceptable carmer.

{80284] In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composition comprises a compound selected trom the group consisting
of one or more of Compound Nos. 1-147, or a stereoisomer thereof (including a muxture of
two or more stereoisomers thereof}, or a salt thereof. In some embodiments, the composition
comprises a compound selected from the group consisting of a salt of one or more of
Compound Nos. 1-147. In one aspect, the composition s a pharmaceutical composition that
further comprises a pharmaceutically acceptable carrier.

{60205] In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composttion comprises a compound selected trom the group consisting
of one or more of Compound Nos, 1-663, or a stereoisomer thereof (including a muxture of
two or more stereoisomers thereof), or a salt thereof. In some embodiments, the composition
comprises a compound selected from the group consisting of a salt of one or more of
Compound Nos. 1-665. In one aspect, the composition is a pharmaceutical composition that
further comprises a pharmaceutically acceptable carrier.

{00206} In some embodiments, a composition, such as a pharmaceutical composition, is

provided wherein the composition comprises a compound selected from the group consisting
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of one or more of Compound Nos. 1-780, or a stercoisomer thereof (including a mixture of
two or more stereoisomers thereof), or a salt thereof. In some embodiments, the composition
comprises a compound selected from the group consisting of a salt of one or more of
Compound Nos. 1-780. In one aspect, the composition is a pharmaceutical composition that
further comprises a pharmaceutically acceptable carrier.

{00207} The invention also includes all salts of compounds referred to herein, such as
phamaceutically acceptable salts. The invention also includes any or all of the
stereochemical forms, including anv enantiomeric or diastereomeric forms, and any
tautomers or other forms of the compounds described. Unless stereochemistry s explicitly
indicated in a chemical structure or name, the structure or name 1s intended to embrace all
possible stercoisomers of a compound depicted. In addition, where a specific stercochemical
form is depicted, 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 invention,
such as crystalline or non-~crvstalline forms of the compounds. It 1s also understood that
prodrugs, solvates and metabolites of the compounds are embraced by thus disclosure.
Compositions comprising a compound of the invention are also intended, such as a
composition of substantiallv pure compound, including a specific stercochemical form
thereof. Compositions comprising a mixture of compounds of the invention m any ratio are
also embraced by the invention, including mixtures of two or more stereochemical forms of a
compound of the invention in any ratio, such that racemic, non-racemic, enantioenriched and
scalemic mixtures of a compound are embraced. Where one or more fertiary amine motiety is
present in the compound, the N-oxides are also provided and described.

{66208} Compounds described herein are avP6 integrin intubitors. In some instances, it is
desirable for the compound to inhibit other integrins in addition to ovp6 integrin. In some
embodiments, the compound inhibits avP6 integrin and one or more of avfil, avP3, avfs,
a2B1, u3pl, abPl, «7Pl and ol 1P1 integrin. In some embodimentis, the compound mhibits
avf36 integrin and avi1 ntegrin. In some embodiments, the compound inhibits av6
mtegrin, avPB3 integrin and ovPS miegrin. In somce embodiments, the compound inhtbits
avf6 integrin and a2f1 imtegrin. In some embodiments, the compound inhibits avf6
mtegrin, 02Pl integrin and o3P1 integrin. In some embodiments, the compound inhibits
ovP6 integrin and o6 mtegrin. In some embodiments, the compound inhibits av6 integrin
and a7p1 integrin. In some embodiments. the compound inhibits avPB6 integrin and al 131

mitegrin,
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[86209] In some instances, it is desirable to avoud inhibition of other integrins. In some
embodiments, the compound is a selective avfi6 integrn inhibitor. In some embodiments, the
compound does not inhibit substantially 0481, ovf8 and/or o233 mtegrin. In some
embodiments, the compound inhibits avp6 mtegrin but does not inhubit substantially o4l
integrin. In some embodiments, the compound inhibits avB6 integrin but does not inhibit
substantially avp8 integrin. In some embodiments, the compound inhibits avp6 integrin but
docs not inhibit substantially ¢2p3 mtegrin. In some embodiments, the compound mlubits
avPo integrin but does not mhibit substantially the avB8 integrin and the v4f! integrin.
{00218} The invention also intends isotopically-labeled and/or tsotopically-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. In some
embodiments, the compound is isotopically-labeled, such as an isotopically-labeled
compound of the formula (1) or variations thereof described herein, where ong or more atoms
are replaced by an 1sotope of the same element. Exemplary isotopes that can be incorporated
into compounds of the invention mclude isotopes of hvdrogen, carbon, nitrogen, oxvgen,
phosphorus, sulfur, chloring, such as 2H, “H, HC, PC, B#C BN, B0, 170, 32p, 38, 18F 3CL
Incorporation of heavier isotopes such as deuterium (*H or D) can afford certain therapeutic
advantages resulting from greater metabolic stability, for example, increased in vivo half-life,
or reduced dosage requirements and, hence may be preferred in some instances. As used
herein, each instance of replacement of a hydrogen by deuterium is also a disclosure of
replacing that hvdrogen with trittum. As used herein, each instance of enrichment,
substitution, or replacement of an atom with corresponding isotope of that atom encompasses
isotopic enrichment levels of one of about: 30%, 609%, 70%, 80%, 909, 95%, 96%, 97%,
G8%0, 99%, 99.5%, 99,6%, 99.7%, 99.8%, 99.9%, or 100%, or a range between any two of the
preceding percentages.
{60211} 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 similar
to those described in the accompanying Examples substituting appropriate isotopically-
labeled reagents mn place of the corresponding non-labeled reagent.
{86212} In vartous embodiments, for each of the compounds named or depicted herein,
specifically disclosed are corresponding isotopically substituted compounds according to the
following description. For example, disclosed are corresponding isotopically substituted
compounds in which the groups corresponding to structural variables R’ and R’ may be
independently deuterated, ¢.g., structural variables R and R may be perdeuterated such that
85
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every hydrogen therein mayv be independently replaced with deuternum. Farther disclosed are
corresponding isotopically substituted compounds in which one or more hydrogens in the
group corresponding to structural variable R, but not in optional substituent R!?, may be
mdependently replaced with deuterium. For example, disclosed are corresponding
isotopically substituted compounds in which every hydrogen bonded to a ring in the group
corresponding to R', but not in optional substitient R'2, may be replaced with deuterium.
Also disclosed are corresponding isotopically substituted compounds in which one or more
hydrogens in R'® may be independently replaced with deuterium, e.g., every hydrogen in the
group corresponding to R'? may be replaced with deuterium.

{00213} Further disclosed, for example, are corresponding isotopically substituted
compounds in which the groups corresponding to structural variables R? and R* may be
independently deuterated, e.g., structural variables R? and R™ may be perdeuterated such that
every hvdrogen therein may be independently replaced with deutertum. Also disclosed are
corresponding isotopically substituted compounds in which one or more hydrogens in the
group corresponding to R, but not in optional substituent R* may be independently replaced
with deuterium. Additionally disclosed are corresponding isotopically substituted compounds
in which each hydrogen at the 1-position of R?, the carbon bonding R? to the rest of the
compound, may be mdependently replaced with denterium. For example, for named
compounds having -CHCHRCHoF corresponding to R?, also disclosed are corresponding
isotopically substituted compounds in which R? is ~-CD2CH2CHoF; for named compounds
having ~CHz-cyclopropyl corresponding to R?, also disclosed are corresponding isotopically
substituted compounds in which R? is -CDi-cyclopropyl; and the like. Disclosed are
corresponding isotopically substituted compounds in which each hydrogen in the group
corresponding to R? may be independently replaced with deuterium. For example, for each
compound in which R* is -OCH:, also disclosed are corresponding isotopically substituted
compounds in which R* may be -0CD:; for each compound in which R® is -N{CHs)z, also
disclosed are corresponding isctopically substituted compounds in which R* may

be -N{CD»s)2; and the like. Further disclosed are compounds in which the 1-position of R?
may be di-deuterated and each hydrogen in the group corresponding to R? may be replaced
with deoterium.

{06214} Also disclosed are corresponding isctopically substitated compounds in which R1%,
RIL R RY and each R are independently deuterated. For example, disclosed are
corresponding isotopically substituted compounds in which R*, R!! are deuterium, or R,
R are deuterium, or R1%, RY, R and R are all deuterium. Further disclosed are
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compounds in which R™ is deuterium and R substitutes the tetrahydronaphthyridine-2-yi
group at the 3-position, the 4-position, or the 3- and 4-positions. Also disclosed are
cornpounds in which R is deuterium and each R independently replaces ecach hydrogen in
the tetrahvdronaphthyridine-2-v1 group at the S-position, the 6-position, the 7-position, the 5-
and 6-positions, the 5- and 7-positions, the 6~ and 7-positions, or the 5+, 6+ and 7-positions,

3

2., the 7-position may be substituted with two deuterium atoms.

{60215} In some embodiments, disclosed are corresponding isotopically substituted
compounds in which: every ring hydrogen in R' may be replaced with deuterium: the 1-
position of R? may be di-deuterated; and R? may be perdeuterated. Disclosed are
corresponding isotopically substituted compounds in which every ring hydrogen in R! may be
replaced with deuterium. Disclosed are corresponding isotopically substituted compounds m
which: every ring hydrogen in R' may be replaced with deuterivm; the 1-position of R? may
be di-deuterated; R* may be perdenterated; R'? and RY may be deuterium; and the 7-position
of the tetrahydronaphthyridine-2-yl group may be di-deuterated. Disclosed are corresponding
isotopically substituted compounds in which: every ring hydrogen in R! may be replaced with
deuterium; and cach hydrogen in R?® may be independently replaced with deuterium,
Disclosed are corresponding isotopically substituied compounds in which: every ring
hydrogen in R! may be replaced with deuterium; the 1-position of R? may be di-deuterated;
R? may be perdeunterated; and RY? and R'¥ may be deuterivm. Disclosed are corresponding
isotopically substituted compounds in which: R' and R!? may be perdeuterated; the |-position
of R? may be di-deuterated; R?? may be perdeuterated; R1? and R may be deuterium; and the
7-position of the tetrahvdronaphthyridine-2-vi group may be di-deuterated. Disclosed are
corresponding isotopically substituted compounds in which: every ring hydrogen in R! may
be replaced with dewterium; the |-position of R? may be di-deuterated; R* may be
perdeuterated; and R'? and R* may be deuterium.

[80216] In some embodiments of the named compounds, each hvdrogen represented in R/,
Ri® R?Z R?% RIC RYM R RP_ and R'™ may independently be tritium. For example, disclosed
are corresponding isotopically substituted compounds in which one or more hydrogens in R,
R’ or R! and R'* may be independently be replaced by tritium. Disclosed are corresponding
isotopically substituted compounds in which one or more ring hydrogens in RU, R'?, or R and
R may be independently be replaced by tritium. Disclosed are corresponding isotopically
substituted compounds in which onc or more hydrogens in R%, R% or R? and R™ may be
mdependently be replaced by tritium. Disclosed are corresponding isotopically substituted
compounds in which one or more hydrogens in R%, R?? or R? and R* may be independently
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be replaced by trittam. Disclosed are corresponding isotopically substituted compounds in
which one of the 3- or 4-positions of the tetrahydronaphthyridine-2-vl group may be tritiated,
¢.g., the 3-position. Disclosed are corresponding isotopically substituted compounds in which
one of the 5-, 6-, or 7-positions of the tetrahydronaphthyndine-2-yl group may be mono- or
di-tritiated, e.g., the 7-position may be di-tntiated.

{06217} In some embodiments of the named compounds, disclosed are corresponding
isotopically substituted compounds in which one or more carbons may be replaced with *C.
For example, disclosed are corresponding isotopically substituted compounds in which one or
more carbons may be replaced with PC, such as carbons in B!, R'8 R? R the
tetrahvdronaphthyridine-2-vl ring depicted in the structural formulas herein, and the hike. For
example, In rings represented by R, R, R?, R™, and/or the tetrahydronaphthyridine-2-yl
group, one or more ring carbons may be replaced with PC. For example, polveyclic rings
represented by RY, R18 R? R and/or the tetrahydronaphthyridine-2-yl group, one or morg
ring carbons in the ring directly bonded to the rest of the compound may be replaced with
BC; e.g., in the tetrahyvdronaphthyridine-2-v1 group, the ring directly bonded to the rest of the
compound is a heteroaromatic ring bonded at the 2-position. In polveyclic rings in the groups
corresponding to R, R' R? R* and/or the tetrahydronaphthyridine-2-y1 group, one or more
ring carbons may be replaced with ¥C in a ring that substitutes or is fused to the ring bonded
to the rest of the compound. For example, in the tetrahydronaphthyriding-2-y1 ring, the
nonaromatic heterocyelyl ring is fused to the ring bonded to the rest of the compound.
Further, for example, every ring carbon, or every carbon in the group corresponding to R,
R R?, R*, and/or the tetrabydronaphthyridine-2-vl ring may be replaced with C.

{86218} The invention also includes any or all metabolites of any of the compounds
described. The metabolites may include any chemical species generated by a
biotransformation of any of the compounds described, such as intermediates and products of
metabolism of the compound.

{00219} Articles of manufacture comprising a compound of the invention, or a salt or solvate
thercof, in a suitable container are provided. The container may be a vial, jar, ampoule,
preloaded syringe, 1.v. bag, and the like.

{80228} Preferably, the compounds detailed herein are orally bicavailable. However, the
compounds may also be formulated for parenteral {e.g., intravenous) administration.

{00221} 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 Merhodls

602221 The compounds of the nvention may be prepared by a number of processes as
generally described below and more specifically in the Examples hereinafter {(such as the
schemes provides in the Examples below}. In the following process descriptions, the svmbuols
when used 1n the formulae depicted are to be understood to represent those groups described
above in relation to the formulae herein.

{68223} Where it is destred to obtain a particular enantiomer of a compound, this may be
accomplished from a corresponding mixture of enantiomers using any suitable conventional
procedure for separating or resolving enantiomers. Thus, for example, diastereomeric
derivatives may be produced by reaction of a mixture of enantiomers, e.g.. a racemate, and an
appropriate chiral compound. The diastercomers may then be separated by any convenient
means, for cxample by crystallization, and the desired enantiomer recovered. In another
resolution process, a racemate may be separated using chiral High Performance Liquid
Chromatography. Aliernatively, if desired a particular enantiomer may be obtained by using
an appropriate chiral intermediate in one of the processes described.

{080224] Chromatography, recrystallization and cother conventional separation procedures
may also be used with intermediates or final products where it is desired to obtain a particalar
isomer of a compound or to otherwise punfy a product of a reaction.

{66225} Solvates and/or polymorphs of a compound provided herein or a pharmaceutically
acceptable salt thereot are also contemplated. Solvates contain 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 alcoholates are formed
when the solvent is alcohol. Polymorphs include the different crystal packing arrangements
of the same elemental composition of a compound. Polyvmorphs useally 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
recrystallization solvent, rate of crystallization, and storage temperature may cause a single
crystal form o dominate.

{80226] Compounds provided herein may be prepared according to General Schemes A, B,

C, and D, General Procedures A, B, C, D, E F, G, H, and P, and the cxamples herein.
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{86227} Compounds provided herein may be prepared according to General Schemes A, B,
C, and D, General Procedures A, B, C, D, E F, G . H P, Q. R, S, T, and U, and the examples
herein.

[60228] Compounds of formula 1A can be prepared according to General Scheme A,
wherein R! and R? are as defined for formula (1), or any applicable variations detailed herein.

General Scheme A
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{66229} Coupling of 1A with a compound of formula 2A in the presence of a suitable
coupling agent vields a compound of formula 3A, which is reduced to vield a compound of
formula 4A. Reductive amination of a compound of formula 4A with compound 5A gives a
compound of formula 6A. Removal of the N-Boc protecting group with a compound of
formula 6A by exposure to an appropriate acid gives a compound of formula 7A, which can
be coupled with a compound of formula 3A to give a compound of formala 10A. Hydrolysis
of a compound of formula 10A in the presence of a suitable hydroxide source gives
compounds of formula 11A.

{00238] Reaction conditions for the transformations of General Scheme A are provided in
the General Procedures that follow, in particular General Procedures A, D, E, F. G, H, and P.
{00231} General Scheme A can be modified to prepare vanants of compounds of formula
1A by beginning with variants of 1A with 5 and 6 carbon linkers between the nitrogen
bearing the R? group and the tetrahydronaphthyridine group. These variants of compounds of
formula 11A can be synthesized by using the route described in General Scheme A
substituting 1 A with either 5,6,7 8-tetrahydro-1.8-naphthyndine-2-pentanoic acid or 5,6,7.8-

tetrahydro- 1, 8-naphthyridine-2-hexanoic acid. 6-oxoheptanoic acid and 7-oxooctanoic acid
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can be converted to 3,6,7 8-tetrahydro-1,8-naphthyridine-2-pentanoic acid and 5,6,7,8-

tetrahydro-1,8-naphthyridine-2-hexanoic acid, respectively, by condensation with 2-

aminonicotinaldehvde in the presence of an appropriate catalyst followed by hydrogenation

of the resulting naphthyridine ning to the 5.6,7,8-tetrabydronaphthyridine ring using

procedures known in the chemical literature.

{00232} Compounds of formula 1A can alternatively be prepared according to General

Scheme B, wherein R' and R® are as defined for formula (1), or any applicable variations

detaled herein.

General Scheme B
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{60233}
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1A

Installation of a N-Boc group of 1B in the presence of a suitable base and di-tert-

butyl decarbonate vields a compound of formula 2B, which 1s reduced to yield a compound

of formula 3B. Oxidation of a compound of formula 3B with a suitable oxidizing agent gives
a compound of formula 4B. Reductive amination of a compound of fornnida 4B with
compound 2A gives a compound of formula 3B, Reductive amination of a compound of
formula 5B with compound SA gives a compound of fornmla 7B. Removal of the N-Boce
protecting group with a compound of formula 7B by exposure to an approprate acid gives a
compound of formula 7A, which can be coupled with a compound of formula 8A to give a
compound of formula 10A. Hydrolysis of a compound of formula 10A in the presence of a
suitable hydroxide source gives compounds of formula HA.

{36234} Reaction conditions for the transformations of General Scheme B are provided in

the General Procedures that foliow, in particular General Procedures B, B, F, G, H, and P.
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{86235} General Scheme B can be modified to prepare variants of compounds of formula
11A by beginning with variants of 1B with 5 and 6 carbon linkers between the nitrogen
bearing the R? group and the tetrabydronaphthyridine group. These variants of compounds of
formula 11A can be synthesized by using the route described in General Scheme B
substituting 1B with either ethyi 5+(3,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl}pentanoate or
ethyl 6-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-yhhexanoate. Ethyl 6-oxoheptanoate and
cthyl 7-oxooctanoate can be converted to othyl 5-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-~
vhpentanoate and ethyvi 6-(5,6,7,8-tetrahvdro-1,8-naphthynidin-2-yhexanoate, respectively,
by condensation with 2-aminonicotinaldehyde in the presence of an appropriate catalyst
followed by hydrogenation of the resulting naphthyridine ring to the 5,6.7.8-
tetrahyvdronaphthyridine ring using procedures known in the chemical literature.

{00236] Compounds of formula 10C can be prepared according to General Scheme C,
wherein R is C1-Cs alkyl optionally substituted by R*, and R' and R” are as defined for
formula (1), or any applicable vanations detailed herein.

General Scheme €
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{80237] Coupling of 1{ with a compound of formula 4C in the presence of a suitable
coupling agent vields a conmpound of formula 2C, which 1s reduced to yield a compound of
formula 3C. Reductive amination of a compound of formula 3C with compound 3A gives a
compound of formula SC. Global removal of the N-Boc protecting groups with 3 compound
of formula SC by exposure to an appropriate acid gives a compound of formula 6C, which

can be coupled with a compound of formula 8A to give a compound of formula 9C.

Rl
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Hydrolysis of a compound of formula 9C in the presence of a suitable hydroxide source gives
compounds of formula 10C.

{00238} Reaction conditions for the transformations of General Scheme C are provided in
the General Procedures that follow, in particular General Procedures B, D, F, G, H, and P.
{8023%] General Scheme C can be modified to prepare variants of compouads of formula
10C by beginning with variants of 1€ with 5 and 6 carbon linkers between the nitrogen
bearing the ~-CHoR group and the tetrahydronaphthyridine group. These vartants of
compounds of formula 10C can be synthesized by using the route described in General
Scheme C sobstituting 1C with either 5-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi)pentan-1-
amine or 6-(5,6,7 8-tetrabydro-1,8-naphtbyrdm-2-ylhexan-1-amme. 6-oxcheptanoic acid
and 7-oxooctanoic acid can be converted to 5,6,7 &-tetrahvdro-1, 8-naphthyridine-2-pentanoic
acid and 3,6,7 8-tetrahydro-1,8-naphthyndine-2-hexanoic acid, respectively, by condensation
with 2-aminonicotinaldehvde in the presence of an appropriate catalyst followed by
hydrogenation of the resulting naphthyridine ring to the 5,6,7 8-tetrabydronaphthyridine ring
using procedures known in the chemical iterature. The resulting carboxylic acids can be
converted to a primary amine by a two-step procedure that includes coupling of the
carboxylic acid with an appropriate anunonia source i the presence of suitable coupling
reagents followed by reduction.

[080246] Compounds of formula 10C can alternatively be prepared according to General
Scheme D, wherein R is C1-Cs alkyl optionally substituted by R?2 and R! and R are as
defined for formula (I}, or any applicable variations detailed herein.

General Scheme D
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[80241] Alkylation of 1€ with a compound of formula 2D in the presence of a suitable alkyl
halide vields a compound of formula 3C. Reductive amination of a compound of formula 3C
with compound SA gives a compound of formula 5C. Removal of the N-Boc protecting
group with a compound of formula 5C by exposure to an appropriate acid gives a compound
of formula 6C, which can be coupled with a compound of formula 9A to give a compound of
formula 9C. Hydrolysis of a compound of formula 8A in the presence of a suitable hydroxide
source gives compounds of formula 10C.

{86242} Reaction conditions for the transformations of General Scheme D are provided in
the General Procedures that follow, in particular General Procedures C, F, G, H, and P.
{00243} General Scheme D can be modified to prepare varants of compounds of formula
10C by beginning with variants of 1C with 5 and 6 carbon linkers between the nitrogen
bearing the -CHaR group and the tetrahydronaphthyridine group. These vartants of
compounds of formula 10C can be synthesized by using the route described in General
Scheme I3 substituting 1C with either 5-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y}pentan-1-
amine or 6-(5,6,7 &-tetrahvdro-1,8-naphthyridin-2-vl)hexan-1~amine. 6-oxoheptanoic acid
and 7-oxooctanoic acid can be converted to 5,6,7 8-tetrahvdro-1,8-naphthvridine-2-pentancic
acid and 5,6.7 8-tetrahydro-1.8-naphthyridine-2-hexanoic acid, respectively, by condensation
with Z-aminonicotinaldehyde in the presence of an appropnate catalyst tollowed by
hydrogenation of the resulting naphthyridine ring to the 5,6,7 8-tetrahydronaphthyridine ring
using procedures known in the chemical literature. The resulting carboxyvlic acids can be
converted to a primary amine by a two-step procedure that includes coupling of the
carboxylic acid with an appropriate ammonia source in the presence of suitable coupling
reagents followed by reduction.

{86244} Compounds of formula 1{ can be prepared according to General Scheme E. R is

understood the ring bearing the Het description can be any heteroaromatic ring.
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{ieneral Scheme E
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{06243} Hydrolysis of a compound of formula 1a gives a compound of formula 1b which
can be alkyilated with a suitable electrophile to give a compound of formula 1c. Deprotection
pnder reductive conditions of a compound of formula tc gives a compound of formula 1d.
Metal catalyzed cross coupling of a halogenated arene with a compound of formula 1d gives
a comapound of formula e, which can be bydrolyzed under acidic conditions to give
compound of formula 1f.

{#0246] Reaction conditions for the transformations of General Scheme E are provided in
the General Procedures that follow, in particular General Procedures Q, R, 8, T, and U,
{00247} 1t 15 understood that the schemes above may be modificd to arrive at various
compounds of the invention by selection of appropriate reagents and starting materials. Fora
general description of protecting groups and their use, sece P.G.M. Wuts and T.W. Greene,
Groene's Protective Groups in Organic Synthesis 4™ edition, Wiley-Interscience, New York,
2006.

{00248] Additional methods of preparing compounds according to Formula (1), and salis
thereof. are provided in the Examples. Ag a skilled artisan would recognize, the methods of
preparation taught herein may be adapted to provide additional compounds within the scope
of Formula (I}, for example, by selecting starting matenals which would provide a desured

compound.

Rl
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Pharmaceutical Compositions and Formulations

{66249} Pharmaceutical compositions of any of the compounds detailed herein, including
compounds of the formula (1), (I-A), (I-B), (I-C). (I-Dy), (-E), (-F), (1-G), (I-H), (D), (Ji-A),
(I1-B), (1-C), (J1-D), (1-B), (1-F), (J1-G), or ({I-H), or a salt thereof, or any of compounds of
FIG. 1, or a salt thereof, or mixtures thereof, are embraced by this invention. Pharmaceutical
compositions of any of the compounds detailed herein, including compounds of the formula
(D), d-A), (-B), 4-C), (I-D), (-E), (-5, (I-G), (-H), 4D, di-A), I-B), (1-0), (1-D), (I-B),
(JI-F}, (1-G), or (I-H)}, or a salt thereof, or any of compounds of FIG. 1, or a salt thereof, or
muxtures thereof, are embraced by this invention. Pharmaceutical compositions of compounds
of the formula (A), or a salt thereof, or mixtures thercof, are embraced by this mvention.
Thus, the invention includes pharmaceutical compositions comprising a compound of the
vention or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carricr or excipient. In one aspect, the pharmaceutically acceptable salt is an acid addition
salt, such as a salt formed with an morganic or organic acid. Pharmaceutical compositions
according to the invention may take a form suitable for oral, buceal, parenteral, nasal, topical
or rectal admimstration or a form suttable for adnunistration by inhalation. In one
cembodiment, the pharmaccutical composition is a composition for controlled release of any
of the compounds detailed herein.

{B0256] A compound as detailed herein may in one aspect be in a purified form and
compositions comprising a compound in purified forms are detailed herein. In one
embodiment, compositions may have no more than 35% impurity, wherein the imapurity
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 FIG.
1 may contains no more than 35% impurity, wherein the impurity denotes a compound other
than the compound of FIG. 1 or a salt thercof. In one embodiment, compositions may have
ng more than 35% mmpurity, wherein the impurity denotes a compound other than the
compound comprising the majority of the composition or a salt thereof, for example, a
composition of a compound sciected from a compound of FIG. 1 may contain no more than
35% impurity, wherein the impurity denotes a compound other than the compound of FIG. 1,
or a salt thereof. In one embodiment, compositions may contain no more than 25% tmpurity.
in one embodiment, compositions may contains no more than 20% impurity. In still further
cmbodiments, compositions comprising a compound as detailed herein or a salt thercof are
provided as compositions of substantially pure compounds. "Substantially pure”
compositions comprise no more than 10% impurity, such as a composition comprising less
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than 9%, 7%, 5%, 3%, 1%, or 0.3% imparity. In some emboduments, a composition
containing a compound as detailed herein or a salt thereof is in substantially pure form. In
still another variation, a composition of substantially pure compound or a salt thereof is
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 is provided wherein
the composition contains or no more than 9% impurity. In a further variation, a composition
of substantially pure compound or a salt thereof is provided wherein the composition contains
or no more than 7% impurity. In a further vanation, a composition of substantially pure
compound or a salt thereof is provided wherein the composition contains or no more than 5%
impurity. In another vanation, a composition of substantially pure compound or a salt thereot
is provided wherein the composition contains or no more than 3% impunity. In still another
variation, a composition of substantially pure compound or a salt thereof is provided wherein
the composition contains or no more than 1% impurnty. I a further variation, a composition
of substantially pure compound or a salt thereof is provided wherein the composition contains
or no more than 9.5% impurity. In yet other vanations, a composition of substantially pure
compound means that the composition contains no more than 10% or preferably no more than
3% or more preferably no more than 3% or even more preferably no more than 1% impurity
or most preferably no more than 0.5% impunity, which impurity may be the compound in a
different stereochemical form. For instance, a composition of substantially pure (5}
compound means that the composition contains no more than 10% 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.
[66231] In one varation, the compounds herein are synthetic compounds prepared for
administration to an individual such as a human. In another variation, compositions are
provided containing a compound in substantially pure form. In another variation, the
mvention embraces pharmaceutical compositions comprising a compound detailed herein and
a phamaceutically accepiable carrier or excipient. In ancther variation, methods of
administering a compound are provided. The purified forms, pharmaceutical compositions
and methods of adnunistering the compounds are suitable for any compound or form thereof
detailed herein.
{86232} A compound detailed herem or salt thereof may be formaulated for any available
delivery route, including an oral, mucosal {e.g, nasal, sublingual, vaginal, buccal or rectal),
parenteral (¢ .., intramuscular, subcutancous or intravenous), topical or transdermal dehivery
form. A compound or salt thereof may be formulated with suitable carriers to provide
delivery forms that include, but are not hmited to, tablets, caplets, capsules (such as hard
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gelatin capsules or soft elastic gelatin capsules), cachets, troches, lozenges, gams,
dispersions, suppositories, ointments, cataplasms (poultices), pastes, powders, dressings,
creams, solutions, patches, acrosols {e.g., nasal spray or inhalers), gels, suspensions (¢.g.,
agueous or non-aqueous higuid suspensions, oil-in~water emulsions or water-in-otl higuid
emulsions), solutions and elixirs.

{06253] One 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 ingredient with a pharmaceutically
acceptable carrier, such as those mentioned above. Depending on the therapeutic form of the
system {c.g., transdermal patch vs. oral tablet), the carrier may be in various forms. In
addition, pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re-
wetting agents, emulgators, sweeteners, dyes, adjosters, and salts for the adjustment of
osmotic pressure, buffers, coating agents or antioxidants. Formulations comprising the
compound may also contain other substances which have valuable therapeutic properties.
Pharmaceutical formulations may be prepared by known phammaceutical methods. Suitable
formalations can be found, ¢.g., in Remingion: The Science and Practice of Pharmacy,
Lippincott Williams & Wilkins, 21% ed. (2003}, which is incorporated herein by reference.
{060254] Compounds as described berein may be administered to individuals {e.g., 2 human)
i a form of generally accepted oral compositions, such as tablets, coated tablets, and gel
capsules in 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 its derivatives,
tale, stearate or ifs salts, erc. Acceptable carmers for gel capsules with soft shell are, for
instance, plant oils, wax, fats, semisolid and liquid poly-ols, and so on. In addition,
pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re-wetling
agents, emulgators, sweeteners, dves, adjusters, and salts for the adjustment of osmotic
pressure, buffers, coating agents or antioxidants.

{06255] In one embodiment, the compounds can be administered in the liquid vehicle ORA-
SWEET® from PERRIGO®, Allegan, Michigan, which 1s a syrup vehicle having ingredients
of purified water, glycenn, sorbitol, sodium saccharnin, xanthan gum, and flavoering, buffered
with citric acid and sodium citrate, preserved with methylparaben (0.03%), potassium sorbate
{0.1%:). and propyiparaben (0.008%); or in a mixture of ORA-SWEET® and water of any
proportion, such as a 50:50 mixture of ORA-SWEET® to water. The water used should be a

pharmaceutically acceptable grade of water, for example, sterile water.
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{86236} Anv 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 thereof can be formulated as a 10 mg tablet.

{60257} 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 another variation, a composition of substantially pure compound is provided.
In some cmbodirents, the composition is for use as a human or veterinary medicament. In
some embodiments, the composition is for use in 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

{00238} Compounds and compositions of the mvention, such as a pharmaceutical
composition containing a compound of any formula provided herein or a salt thereofand 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 in in
vitre methods, such as in vitro methods of admimstering a compound or composttion to cells
for screening purposes and/or for conducting guality control assays.

{00289] In one aspect, provided is a method of treating a fibrotic disease in an individual in
need thereof comprising administering to the individual a therapeutically effective amount of
a compound of formula (I}, or any variation thereof, e.g., a compound of formula (I-A), (1-B},
(I-C). (I-D), (I-E), (I-F}, (I-G), (I-H), (1), (II-A), (1I-B), (]-C), (I1-D), (11-E). (II-F), (II-G), or
{II-H}, a compound selected from Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof,
or a pharmaceutically acceptable salt thereof. In one aspect, provided is a method of treating
a fibrotic disease in an individual in need thereof comprising administering to the individual a
therapeutically effective amount of a compound of formula (1), or any variation thereof, e.g.,
a compound of formula (I-A), (I-B), (I-C). (I-D), (-E), (I-F), -G). (-H), (1), (1-A), (JI-B),
JI-C), (1-By), (1-EB), (I-F), JI-G), or (JI-H), a compound selected from Compound Nos, -
147, or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof. In one aspect,
provided is a method of treating a fibrotic disease in an individual in need thereof comprising
admuustering to the individual a therapeutically effective amount of a compound of formula
(1), or any varation thereof, e.g., a compound of formula (I-A), (I-B), (-C), (-D), (I-B), (I-
By, (1-G), (I-H), dD), (3-A), (II-B), (11-C), (I-D), (I-E), (11-F), ({I-G), or (II-H), a compound

selected from Compound Nos. 1-665, or a stereoisomer thereof, or a pharmaceutically
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acceptable salt thereof. In one aspect, provided is a method of treating a fibrotic discase in an
individual in need thereof comprising administering to the individual a therapeutically
cffective amount of a compound of formula (1), or any vanation thereof, e.g., a compound of
formula (I-A), (I-B), (I-C)., (I-D), (I-E), (I-F), (1-G), (I-H), (1D}, (1-A), (1I-B), (11-C), (II-D),
({I-E), (H-F), (1-G), or (I-H), a compound sclected from Compound Nos. 1-780, ora
stereoisomer thereof, or a pharmaceutically acceptable salt thereof. In one aspect, provided is
a mothod of treating a fibrotic disease in an mdividual in need thereof comprising
adnunistering to the individual a therapeutically effective amount of a compound of formula
{A), or any variation thereof, or a stercoisomer thereof, or a pharmaceutically acceptable sakt
thereof. In one aspect, the individual is a human. The individual, such as human, may be in
need of treatment, such as a human who has or is suspected of having a fibrotic discase.
{00260] In another aspect, provided is a method of delaving the onset and/or development of
a fibrotic disease in an individual {such as a human) who is at risk for developing a fibrotic
disease. It is appreciated that delayed development may encompass prevention in the event
the mndividual does not develop the fibrotic disease. An individual at risk of developing a
fibrotic disease in one aspect has or is suspected of having one or more risk factors for
developing a fibrotic disease. Risk factors for fibrotic disease may include an mdividual’s age
{(e.g., middle-age or older adulis), the presence of inflammation, having one or more genetic
component associated with development of a fibrotic discase, medical history such as
treatment with a drug or procedure believed to be associated with an enhanced susceptibility
to fibrosis {¢.g., radiology} 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 poilutants associated with development of a fibrotic disease. In some
embodiments, the mdividual at risk for developing a fibrotic disease is an mndividual who has
or 1s suspected of having NAFLD, NASH, CKD, scleroderma, Crobn’s Disease, NSIP, PSC,
PBC, or is an individual who has had or 1s suspected of having had a mvocardial infarction.
In some embodiments, the individual at risk for developing a fibrotic disease has or is
suspected of having psoriasis.
{80261} In some embodiments, the fibrotic discase is fibrosis of a tissue such as the lung
{pulmonary fibrosis), the liver, the skin, the heart {cardiac fibrosis}, the kidney {renal
fibrosis), or the gastrointestinal tract {gastrointestinal fibrosis).
{00262} In some cmbodiments, the fibrotic disease is pulmonary fibrosis (such as IPF}, hver
fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis,
primary sclerosing cholangitis, or biliary fibrosis (such as PBC). In some embodiments, the
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fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosts, psoriasis,
scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing
cholangitis, or biliary fibrosts (such as PBC). In some embodiments, the fibrotic disease 1s
psorasis.

{80263] In some embodiments, the fibrotic disease is a pulmonary fibrosis, e g., idiopathic
pulmonary fibrosis (IPF}. In some embodiments, the pulmonary fibrosis is, e.g., interstitial
lung discase, radiation~-induced pulmounary fibrosis, or systemic sclerosis associated
interstitial tung disease.

{00264} In some embodiments, the fibrotic disease is a primary sclerosing cholangitis, or
biliary fibrosis. In some embodiments, the fibrotic disease is primary biliary cholangitis (also
known as primary biliary cirrhosis) or biliary atresia.

{00265] In some embodiments, the fibrotic disease is fibrotic nonspecific interstitial
prcumonia (NSIP}.

{06266} In some embodiments, the fibrotic disease is a liver fibrosis, e.g., infectious hiver
fibrosis (from pathogens such as HCV, HBV or parasites such as schistosomiasis), NASH,
alcoholic steatosis mduced liver fibrosis, and cirrhosis. In some embodiments, the liver
fibrosis is nonalcoholic fatty liver disease (NAFLD). In some embodiments, the liver fibrosis
is NASH.

[B0267] In some embodiments, the fibrotic disease is biliary tract fibrosis.

{86268} In some embodiments, the fibrotic disease is renal fibrosis, e.g., diabetic
nephrosclerosis, bypertensive nephrosclerosis, focal segmental glomerulosclerosis ("FSGS™),
and acute kidney ingury from contrast induced nephropathy. In several embodiments, the
fibrotic disease is diabetic nephropathy, diabetic kidney disease, or chronic kidney discase.
{806269] In some embodiments, the fibrotic disease is characterized by one or more of
glomerulonephritis, end-stage kidoey disease, hearing loss, changes to the lens of the eve,
hematuria, or proteinuria. In some embodiments, the fibrotic disease 1s Alport syndrome.
{00276} In some embodiments, the fibrotic disease is systemic and local sclerosis or
scleroderma, keloids and hypertrophic scars, or post surgical adhestons. In some
embodiments, the fibrotic discase is scleroderma or systemic sclerosis.

{86271} In some embodiments, the fibrotic disease is atherosclerosis or restenosis.

{66272} In some embodiments, the fibrotic disease is a gastrointestinal fibrosis, e.g., Crohn’s
discase.

[608273] In some embodiments, the fibrotic disease is cardiac fibrosis, ¢.g.. post myocardial
nfarction induced fibrosis and inherited cardiomyvopathy.

101



WO 2020/210404 PCT/US2020/027335

{86274} In some embodiments, the fibrotic disease is psoriasis.

{66275} In some embodiments, methods may include modulating the activity of at feast one
intogrin in a subject in need thereof. For example, the method may include modulating the
activity of avfs. The method may include modulating the activity of avPi. The method may
mclude modulating the activity of avfh and avfs. Modulating the activity of the at least one
integrin may include, e.g., inhibiting the at least one ntegrin. The method may include
admunistering to the subject an amount of the compound or a pharmaceutically acceptable salt
thercof effective to modulate the activity of the at least one integrin n the subject, e.g., at
least one of avP and avfs. The subject in need of modulating the activity of at least one
mtegrin may have any of the fibrotic discase or conditions described herein. For exanple,
the fibrotic discase or condition may include idiopathic pulmonary fibrosis, nterstitial fung
disease, radiation-induced pulmonary fibrosis, nonaleoholic faity liver disease (NAFLD),
nonaleoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport
syndrome, primary sclerosing cholangitis, primary biliary cholangitis (also known as primary
biliary cirrhosis), biliary atresia, svstemic sclerosis associated interstitial lung discase,
scleroderma (also known as systemic sclerosis), diabetic nephropathy, diabetic kidney
discase, focal segmental glomerulosclerosis, chronic kidney discase, or Crohn’s Disease. The
fibrotic disease or condition may include psoriasis. The method may nclude admimistering to
the subject an amount of the compound or a pharmaceutically acceptable salt thercof
effective to modulate the activity of the at least one integrin in the subject, e.g., at least one of
avh and avfe, the subject being in need of treatment for NASH. The method may include
adounistering to the subject an amount of the compound or a pharmaceutically acceptable salt
thereof effective to modulate the activity of the at least one ntegrin in the subject, e.g., at
least one of avfr and avfe, the subject being in need of treatment for IPF.

{60276} The fibrotic discase mav be mediated primarily by avfs, for example, the fibrotic
disease may include idiopathic pulmonary fibrosis or renal fibrosis. Accordingly, the method
may include modulating the activity of avfs to treat conditions primartly mediated by avfe
such as IPF. The fibrotic disease may be mediated primarily by v, for example, the
fibrotic disease may include NASH. Accordingly, the method may include modulating the
activity of av: to treat conditions primarily mediated by avpi, e.g., NASH. The fibrotic
disease may be mediated by avp and avs, for example, the fibrotic disease may include
PSC or biliary atresia. Accordingly, the method may mclude modulating the activity of avfh

and ovfl to treat conditions mediated by both avf and avfs.
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{86277} The compound may be a2 modulator, €.g., an inhibitor, of avB. The compound may
be a modulator, ¢.g., an inhibitor, of avfe. The compound may be a dual modulator, such as a
dual inhibitor, ¢.g., dual selective inhibitor, of avf and ovPs. For cxample, Table B-3
demonstrates that some exemplary compounds primarily inhibit ovB over uvfe; some
exemplary compounds primarily inhibit avBes over ovp; and some exemplary compounds
inhibit avPr and avfs, comparably, and may be considered, ¢.g., “dual avPi/avps inhibitors.”
{60278} Modulating or inhibiting the activity of one or both of avf: integrin and avfe
integrin, thereby treating a subject with a fibrotic disease, indicates that avPi mtegrin, avPs
mtegrin, or avP integrin and avfe integrin are modulated or inlubited to a degree sufficient to
treat the fibrotic disease in the subject.

[B0279] In one aspect, provided 1s a compound of formula (A}, formula (1), or any vanation
thereof, e.g., a compound of formuda (1-A), (I-B), (1-C), {(I-D}, (I-E), (I-F), (1-G), (I-H), (1D,
(l-A), (I-B), dI-C), (H-D), (II-E), (1-F), (H-G), or (1I-H), a compound selected from
Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable
salt thereof, for use m the treatment of a fibrotic discase.

{86286] In one aspect, provided is a compound of formula (A}, formula (I}, or any variation
thereof, e.g., a compound of formula (I-A), (I-B), (3-C)., (I-D), d-E), (I-F), (-G}, (-H), 1),
(1-A), dI-B), 41-C), (IL-D), (1-E), (1-F), (IT-G), or (H-H), a compound selected from
Compound Nos. 1-147, or a stercoisomer thereof, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a fibrotic discase.

{66281} In one aspect, provided is a compound of formula (A), formula (I}, or any variation
thereof, e.g., a compound of formula (1-A), (I-B), (1-C), (I-D), -E), (I-F), {-G), (-H), db,
(II-A}, (I-B), J1-C), (I1-D), (1-E), (I-F), (1-G), or (JI-H), 2 compound selected from
Compound Nos. 1-665, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a fibrotic discase.

[60282] In one aspect, provided 1s a compound of formula (A}, formula (I}, or any variation
thereof. ¢ g.. a compound of formula (]-A), (I-B), (1-C), (I-D), (-E), (-F), 4-G), (-H), (1),
(i-A), (I-B), dI-C), (J1I-D), (IL-B), (4-F), (J1-G), or (1I-H), a compound selected from
Compound Nos. 1-780, or a sterecisomer thereof, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a fibrotic disease.

{66283} Also provided is use of a compound of formulda (A), formula (B), or any variation
thereof, e.g., a compound of formula (I-A), (i-B), (1-C). (I-D), (-E), (1-F), 4-G), (-H), (b,
(II-A), JI-B), dI-C), (1-D), (I1I-E), (1-F), (1-G), or (II-H), a compound selected from
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Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for the treatment of a fibrotic discase.
{00284 Also provided 1s use of a compound of tormula (A), formula (B), or any variation
thereof, e.g., a compound of formula (I-A), (I-B), (1-C), (I-B), J-E}, (4-F), 4-G), (-H), d),
({-A), (JI-B), (II-C), (I-D), (I1-E), (3I-F), (11-G), or (II-H}, a compound selected from
Compound Nos. 1-147, or a sterecisomer thereof, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a fibrotic discase.
[66285] Also provided 1s use of a compound of formula (A), formula (I}, or any variation
thereof, e.g2., a compound of formula (I-A), (1-B}. (3-C), (I-D), d-E), {(I-F), 1-G), (-H), D),
(I-A), dI-B), 41-C), (IL-D), (I-E), (1-F), (II-G), or (H-H), a compound selected from
Compound Nos. 1-665, or a stercoisomer thereof, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a fibrotic discase.
{00286] Also provided is use of a compound of formula (A}, formula (I}, or any variation
thereof, e.g., a compound of formula (1-A), (-B), (1-C), (I-D), (-BE). (I-F}, (-G), (I-H), db,
{dI-A), (1-B), JI-C), (J1I-D), (1-E), (1-F), (H-G), or ({I-H), a compound selected from
Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a fibrotic disease.
{00287] In another aspect, provided herein 1s a method of treating a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of a compound of
formula (I}, or any variation thereof, e.g., a compound of formula (I-A), (I-B), (-C), I-Dy, (-
E). (-F), (1-G), (-H), (4D, dI-A), (0-B), (1-C), (dE-D), dI-E), (I-F), (-G, or (H-H), a
compound selected from Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a
pharmaceutically acceptable salt thereof, or a dosage form disclosed herein, wherein the
subject has at least one tissue in need of therapy and the tissue has at least one clevated fevel
of: aVP1 integrin activity and/or expression; aV 6 integrin activity and/or expression; a
pSMAD/SMAD value; new collagen formation or accumulation; total collagen; and Type |
Collagen gene Collal expression; and wherein the level s elevated compared to a healthy
state of the tissue. In some embodiments, the at least one tissue in the subject comprises one
or more of: hung tissue, liver tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal
tissue, gall bladder tissae, and bile duct tissue. In some embodiments, the tissue has an
clevated pSMAD2Z/SMAD? value or an clevated pSMAD3/SMAD3 value compared to the
healthy state of the tissue.
[60288] Methods of determine the values of aV1 integrin activity and/or expression; aVB6
integrin activity and/or expression; a pSMAD/SMAD value; new collagen formation or
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accumulation; total collagen; and Type I Collagen gene Collal expression are known in the
art and exemplary methods are disclosed in the Examples, such as antibody assavs of tissue
samples, such as a biopsy saniple.

[B028%] In some embodiments, the method selectively reduces oVP1 integrin activity and/or
expression compared to V6 integrin activity and/or expression in the subject. In some
embodiments, the method selectively reduces avPs integrin activity and/or expression
compared to avp: integrin activity and/or expression i the subject. In some embodiments,
the method reduces both avBi integrin and avfs integnn activity and/or expression compared
to at least one other gv-containing integrin in the subject. In some embodiments, the activity
of ¢Vl integrin in one or more fibroblasts is reduced in the subject. In some embodiments,
the activity of aV{i6 integrin in one or more epithelial cells 1s reduced in the subject.

{30286] In another aspect, provided herein is a method of treating a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of a compound of
formula (I), or any variation thereof, e.g.. a compound of fornmula (I-A), (I-B), J-C), (I-D), (-
E), (I-F), (1-G), (I-H), (0D, (J1-A), (JI-B), (1-C), (11-D), GL-E), (1-F), (1-G), or (JI-H), a
compound selected from Compound Nos. 1-66 in FIG, 1, or a stereoisomer thereof, or a
pharmaceutically acceptable salt thereof, or a dosage form disclosed herein, wherein the
subject has at least one tissue in need of therapv and the tissue has at least one clevated fevel
of: aVBI integrin activity and/or expression; o V6 integnin activity and/or expression; a
pSMAD/SMAD value, new collagen formation or accumulation; total collagen; and Type 1
Collagen gene Collal expression; and wherein the level s elevated compared to a healthy
state of the tissue. In some embodiments, the at least one tissue in the subject comprises one
or more of: hung tissue, liver tissoe, skin tissue, cardiac tissue, kidney tissue, gastrointestinal
tissue, gall bladder tissue, and bile duct tissue. In some embodiments, the tissue has an
elevated pSMAD2/SMAD? value or an elevated pSMAD3/SMAD3 value compared to the
healthy state of the tissue.

{06291} Methods of determine the values of aVP1 integrin activity and/or expression; aV6
mtegrin activity and/or expression; a pSMATD/SMAD value; new collagen formation or
accumulation; fotal collagen; and Type I Collagen gene Collal expression are known in the
art and exemplary methods are disclosed in the Examples, such as antibody assays of tissue
samples, such as a biopsy sample.

{00292} In some cmbodiments, the method selectively reduces aVP1 integrin activity and/or
expression compared to oVB6 integrin activity and/or expression in the subject. In some
embodiments, the method selectively reduces avps integrin activity and/or expression
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compared to avPi integrin activity and/or expression in the sabject. In some embodiments,
the method reduces both avfh integrin and avfs integrin activity and/or expression compared
to at least one other gv-coraining integrin in the subject. In some embodiments, the activity
of eV integrin in one or more fibroblasts 1s reduced in the subject. In some embodiments,
the activity of aVP6 integrin in one or more epithelial cells is reduced in the sabject.

{00293] Also provided herein is a method of characterizing the antifibrotic activity of a
small molecule in a subject, comprising: providing a first live cell sample from the subject,
the first ive cell sample characterized by the presence of at least one mtegrin capable of
activating transforming growth factor B (TGF-B) from latency associated peptide-TGF-§;
determining a first pSMAD/SMAD value in the first live cell sample; administering the small
molecule to the subject; providing a second live cell sample from the subject, the second live
cell sample bemg drawn from the same tissue in the subject as the first ive cell sample;
determining a second pSMAD/SMAD value in the second live cell sample; and
characterizing the antifibrotic activity of the small molecule in the subject by comparing the
second pSMAD/SMAD value to the first pSMAD/SMAD value. In some embodiments, the
small molecule 1s a compound disclosed herein, optionally in a dosage form disclosed herein.
{80294 In some embodiments, each live cell sample ts a plurality of cells derived from a
tissue of the subject, or a plurality of macrophages associated with the tissue of the subject.
In some embodiments, the tissue comprises one of: lung tissue, liver tissue, skin tissue,
cardiac tissue, kidaey tissue, gastrointestinal tissue, gall bladder tissue, and bile duct tissue.
In some embodiments, each live cell sample comprises a plurality of alveolar macrophages
derived from a bronchoalveolar lavage fluid of the subject.

[60295] In some embodiments, the method further comprising conducting a bronchoalveolar
lavage on a hing of the subject effective to produce a bronchoalveolar lavage fluid that
comprises the plurality of macrophages as a plurality of alveolar macrophages.

[66256] Tn some embodiments, the subject has a fibrotic disease selected from the group
consisting of. idiopathic pulmonary fibrosis (IPF), interstitial lung disease, radiation-indueced
pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD)}, nonalccholic steatohepatitis
{(NASH), alccholic liver discase induced fibrosis, Alport syndrome, primary sclerosing
cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis associated
wterstitial hing disease, scleroderma, diabetic nephropathy, digbetic kidnev disease, focal
segmental glomerulosclerosis, chronic kidoney disease, and Crohn’s Disease. In some

embodiments, the subject has the fibrotic discase psoriasis.
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{86297} In some embodiments, the at least one integrin comprises av. In some embodiments,
the at least one integrin comprises avfi. In some embodiments, the at least one integrin
comprises ave.

[60298] In some embodiments, determining the first pPSMAD/SMAD value in the at least
one live cell comprises determining a pSMAD2/SMAD?2 value or a pSMAD3/SMAD3 value;
and determining the second pSMAD/SMAD value in the at least one live cell after contacting
the at least one live cell with the small molecule comprises deternuning a pSMAD2/SMAD?2
value or a pSMAD3/SMAD3 value.

{68299} Also provided herein is a method of treating a fibrotic discase in a subject in need
thereof, comprising: providing a first live cell sample from the subject, the first live cofl
sample having at least one integrin capable of activating transforming growth factor B (TGF-
B from latency associated peptide-TGF-B; determining a first pSMAD/SMAD value in the
first hive cell sample; adounistering a small molecule to the subject; providing a second hive
cell sample from the subject, the second live cell sample being drawn from the same tissue in
the subject as the first live cell sample; determining a second pSMAD/SMAD value in the
second live cell sample: comparing the second pSMAD/SMAD value to the first
PSMAD/SMATD value; and administering the small molecule to the subject if the second
pSMAD/SMAD value is lower than the first pSMAD/SMAD vahue. In some embodiments,
the small molecule is a compound disclosed herein or a salt thereof, optionally in a dosage
form disclosed heren. In some cmbodiments, the first live cell sample is obtammed from the
subject prior to treatment with a small molecule.

{86366} In some embodiments, each live cell sample 1s a plurality of celis derived from a
tissue of the subject, or a plurality of macrophages associated with the tissue of the subject.
In some embodiments, the tissue comprises one of: lung tissue, liver tissue, skin tissue,
cardiac tissue, kidaey tissue, gastrointestinal tissue, gall bladder tissue, and bile duct tissue. In
some embodiments, cach live cell sample comprises a plurality of alveolar macrophages
derived from a bronchoalveolar lavage fluid of the subject. In some cmbodiments, the
method further comprising conducting a bronchoalveolar lavage on a hung of the subject
effective to produce a bronchoalveolar lavage fluid that comprises the plurality of
macrophages as a plurality of alveolar macrophages.

[86301] In some embodiments, the subject is characterized by having a fibrotic disease
selected from the group consisting of: idiopathic pulmonary fibrosis (IPF), interstitial fung

disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease (INAFLD),
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nonalcoholic steatohepatitis (NASH), alcoholic hver disease mduced fibrosis, Alport
syndrome, primary sclerosing cholangitis {PSC), primary biliary cholangitis, biliary atresia,
systemic sclerosis associated interstitial lung disease, scleroderma, diabetic nephropathy,
diabetic kidney disease, focal segmental glomerulosclerosis, chronic kidney disease, and
Crohn’s Diisease. In some embodiments, the subject is characterized by having psoriasis.
{00302} In some embodiments, the at least one integrin comprises av. In some embodiments,
the at least onc mtegrin comprises avPi. In some embodiments, the at least one integrin
comprises avps.

{68303} In some embodiments, determining the first pSMAD/SMAD value in the first live
cell sample comprises determining a pSMADZ/SMADZ value or a pSMAD3/SMAD3 value;
and determiming the sccond pSMAD/SMAD value in the at least one live cell after contacting
the first live cell sample with the small molecule comprises determining a pSMAD2/SMAD?2
value or a pSMAD3/SMADS3 value.

{60304} Tn another aspect, provided is a method of inhibiting avp6 integrin in an individual
comprnsing admimstering a compound of formula (A}, formula (I}, or any variation thereof,
e.g., a compound of formula (I-A), (I-B), (1-C), (-D), (-}, (I-F), ({-G), (I-H), (), (H-A),
(II-B), (1-C), (I-D), (II-E), (11-F), (1-G), or ({I-H}, a stercoisomer thereof, or a compound
selected from Compound Nos. 1-66 1n FIG. 1, or a pharmaceutically acceptable salt thereof.
{B0365] In another aspect, provided is a method of inhibiting avB6 integrin in an individual
comprising administering a compound of formula (A}, formula (I}, or any variation thereof,
e.g., acompound of formmula (I-A), (I-B), ¢-C), (I-D), 4-E), 4-F), (-G, (I-H), (8D, (d1-A),
(JI-B), (d1-O), (1-D), (II-B), (1-F), (11-G), or (JI-H), a stereoisomer thereof, or a compound
selected from Compound Nos. 1-147, or a pharmaceutically acceptable salt thereof.

{88306} In another aspect, provided is a method of mhibiting avB6 irdegrin in an individual
comprising administering a compound of formula (A), fornwla (I}, or any variation thereof,
e.g., a compound of formula (I-A), (I-B), (I-C), (I-B), (-E), (-F), (-G), (I-H), (D), (11-A),
(1i-B), (1-O), (I1-D), (H-E), (I-F), (1-G), or (Hi-H), a stereoisomer thereof, or a compound
selected from Compound Nos. §-6635, or a pharmaceutically acceptable salt thereof.

{80307} In another aspect, provided is a method of inhibiting avp6 integrin in an mdividual
comprising administering a compound of formula (A}, formula (I}, or any variation thereof,
e.g., a compound of formula (I-A), (I-B), (-C). (I-D), 4-E), (-F), (-G}, (-H), (41, (i-A),
(1-B), (1-C), (J1-D), (IL-B), (4-F), (11-G), or (I-H), a stereoisomer thereof, or a compound

selected from Compound Nos. 1-780, or a pharmaceutically acceptable salt thereof.
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{60308} Also provided is a method of inhibiting TGFP activation in a cell comprising
administering to the cell a compound of formula {(A), formula (1), or any variation thereof,
e.g., acompound of formula (I-A), (I-B), (I-C), (0-D), {-E), (I-F), (-G), (I-H), (1), (LI-A),
(I1-B), (1-C), (JI-D), (1-B), (I-F), (1-G), or ({I-H), a compound selected from Compound
Nos. 1-66 1n FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof.
{0030%] Also provided is a method of inhibiting TGFJ activation in a cell comprising
administering to the cell a compound of formula (A), formula (1), or any vanation thereof,
e.g., a compound of formula (I-A), (I-B), 1-C}, (I-D), 4-E). (I-F), (1-G), (I-H), (D, (IT1-A),
(II-B), (11-C), (H1-D), (II-E), (1i-F), (1-G), or (JI-H), 2 compound selected from Compound
Nos. 1-147, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof.
{08316} Also provided is a method of inhibiting TGFP activation 1n a cell comprising
administering to the cell a compound of formula (A}, formuda (1), or any vanation thereof,
e.g., acompound of formula (I-A}, (I-B), (-C), -D), (-E}, (I-F), (I-G), (I-H}, (81), (TF-A),
(I-B), (1-0), (11-D), (1-E), (1-F), (1-G), or ({I-H), a compound selected from Compound
Nos. 1-665, or a stercoisomer thercof, or a pharmaceutically acceptable salt thercof.
[80311] Also provided is a method of inhibiting TGFP activation in a cell comprising
administering to the cell a compound of formula (A), formula (1), or any variation thereof,
e.g., a compound of formula (I-A), (-8B}, (I-C). (I-D), 4-E), (4-F), (-G), (I-H), (1), (11-A),
(II-B), (1i-C), (I1-D), (H-E), (I-F), (1-G), or (Hi-H), a compound selected from Compound
Nos. 1-780, or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof.
{66312} Also provided is a method of inhibiting avfi6 integrin in an individual in need
thercof, comprising admimstering to the mdividual a compound of formula (A), formula (1),
or any variation thereof, e.g., a compound of formuda (I-A}, (I-B), (1-C), (-D), (I-E), (I-F), (-
Gy, (I-H3, (0D, (HH-A), (11-B), (1-O), (H-Dy, (H-E), (I-F), (-G}, or (II-H)}, a compound
selected from Compound Nos. 1-66 in FIG. 1, or a stercoisomer thereof, ora
pharmaceutically acceptable salt thereof. Also provided is a method of inlubiting avpé
integrin in an individual m need thereof, comprising administering to the individual a
compound of fornula (A), formula (1), or any variation thereof, e.g., a compound of formula
(I-A}, (-B), (I-C), (I-D), (-E), (0-F), (-G), (I-H), (0D, (I-A)}, JI-B), (41-C), (J1-Dy, d1-E), (11~
By, (1-G3, or (IE-H), a compound selected from Compound Nos. 1-147, or a stereotsomer
thereof, or a pharmaceutically acceptable salt thereof. Also provided s a method of inhibiting
avB6 mtegrin in an individual in need thereof, comprising administering to the mdividual a
compound of formula (A}, formula (I}, or any variation thereof, e.g., a compound of formula
{1-A), (I-B}, (-O), (I-D), (-B), (I-F), (I-G). (I-H), dI), {-A), J1-B), (41-C). (-D), (I-E), (11~
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By, (1-G3, or (IE-H), a compound sclected from Compound Nos. 1-665, or a stereotsomer
thereof, or a pharmaceutically acceptable salt thereof. Also provided s a method of inhibiting
avB6 mtegrin in an ndividual in need thereof, comprising administering to the mdividual a
compound of formula (A), formula (I}, or any varation thereof, e.g., a compound of formula
(-A), (0-By, (I-C}, (I-Dy, (-E), (I-F), (1-Gy, (I-H), (I, (11-A), (I-B), (1-Cy, (H-D), (II-E}, (11
Fy, (H-G), or (II-H), a compound selected from Compound Nos. 1-780, or a stereoisomer
thereof, or a pharmaceutically acceptable salt thereof. In one such method, the compound is a
selective avP6 mtegrin inhibitor. In another such method, the compound does not inhibit
substantially 41, avP8 and/or 0283 integrin. In vet another such method, the compound
inhibits avfi6 mtegrin but does not inhibit substantially ¢4p1 integrin. Tn still another such
method, the compound whibits ovf6 integrin but does not inhibit substantially avB8 mtegrin.
In a further such method, the compound mhibits ¢vB6 integrin but does not inhibit
substantially a2pB3 integrin. In one embodiment is provided a method of mhibiting av6
mtegrin and one or more of avfl, ovB3, avBS, o2B1, o381, abBl, o781 and ¢l 131 mtegrin in
an individual n need thereof. In another embodiment is provided a method of inhubiting avp6
imtegrin and avPpl mtegrin. In ancther embodiment is provided a method of inhibiting avfi6
mtegrin, avP3 integrin and avp3 integrin. In another embodiment is provided a method of
mhibiting avP6 mtegrin and o2f1 integrin. In another embodiment is provided a method of
whibiting avfi6 integrin, u2B1 integrin and o3P integrin. In another embodiment is provided
a method of inhibiting ov{36 integrin and 061 integrin. In another embodiment is provided a
method of inhibiting avB6 integrin and ¢7p 1 integrin. In another embodiment is provided a
method of inhibiting ovP6 mtegrin and ol B! integrin. In all such embodiments, in one
aspect the method of inhibition 1s for an individual in need thereof, such as an individual who
has or is suspected of having a fibrotic disease, and wherein the method comprises
administering to the individual a compound of formula (&), formula (1), or any variation
thereof, e.g., a compound of formula (I-A), (I-B), (1-C), (4-D), (-E), (I-F), (-G), (I-H), {1,
(H-A), (I-B), dI-C), (I-D), (II-E), (I-F), (H-G), or {({I-H), a compound selected from
Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable
salt thereof. In all such embodiments, in one aspect the method of inhibition 1s for an
mdivideal 1n need thereof, sach as an individaal who has or is suspected of having a fibrotic
disease, and whereimn the method comprises administering to the individual a compound of
formula (A), fornwla (1), or anv vanation thereof, e.g., a compound of formula (I-A), (I-B}),
(1-C), (1-D), (I-E), (I-F), (1-G), (I-FD). (11, (T1-A). (1I-B). (11-C), (T1-D), (II-E), (II-F), (1-G), or
(li-H), a compound selected from Compound Nos. 1-147, or a sterecisomer thereof, or a
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pharmaceutically acceptable salt thereof. 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 disease, and whercin the method comprises adnunistering to
the individual a compound of formula (A}, formula (I}, or any varniation thereof, e.g., a
compound of formula (I-4), (I-B), (I-C), (1-D), (B, (I-F), (-G}, (I-H), (D), (1-A), (1-B},
-0, (4-Dy, d1-B), dI-F), (H-G), or (H-H), a compound selected from Compound Nos. 1-
663, or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof. In all such
embodiments, m one aspect the method of inhibition is for an individual i need thereof, such
as an imdividual who has or is suspected of having a fibrotic discase, and wherein the method
comprises administering to the individual a compound of formula (A), formula (1), or any
variation thereof, e.g., a compound of formula (I-4), (I-B), (-C), (-, (-E), (I-F), (-G}, (-
Hj, (1), (H-A), (H-B), (1-C), (I-D), (I-E), (1I-F}, (110G}, or (H-H), a compound selected
from Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof.

{80313} Compounds of fornula (A) can be used 1n any of the compositions, methods, and
pses recited herein for formula (1) and variations of formula (I}.

{86314} In any of the described methods, in one aspect the individual is a buman, such as a
buman in need of the method. The individual may be a human who has been diagnosed with
or is suspected of having a fibrotic discase. The mdividual may be a human who does not
have detectable disease but who has one or more risk factors for developing a fibrotic disease.
{66315} Also provided herein are dosage forms configured for daily admunistration,
comprising a pharmaceutically acceptable cammier or exeipient; and a unit dose of a compound
of formula (A), formuda (I}, or any vanation thereof, e.g., a compound of formala (I-A), (I-
B). (1-C), (I-Dy, (1-E). (-F), (1-G), (-HD, (11), (1-A), (I1-B), (1-C), (11-D), (I1-E), (I-F), (-
G), or (II-H), a compound selected from Compound Nas. 1-780, or a stercoisomer thereof, or
a pharmaceutically accepiable salt thereof.

{00316} A wnit dose, such as a unit dose for datly administration, can comprise about 1, 2.3,
5,7.5,10, 15,20, 25, 30, 35, 40, 50, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, or 125 mg of
the compound, or a range between any two of the preceding values, such as about 1-125, 1-5,
2.5-75,5-15, 10-15, 10-20, 10-25, 10-30, 10-35, 10-40, 10-50, 10-75, 15-20, 15-25, 13-30,
15-35, 15-40, 15-30, 15-75, 20-25, 20-30, 20-335, 20-40, 20-30, 20-75, 25-30, 25-35, 25-40,
25-50, 23-75, 30-35, 30-40, 30-30, 30-73, 35-40, 35-50, 35-75, 40-50, 40-73, 50-75, 50-100,
60-85, 70-90, 70-100, 80-125, 90-125, or 100-125 mg.
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{88317} A anit dose, such as aunit dose for daily administration, can comprige about 1, 2.5,
5.7.5, 10, 15,20, 23,30, 35, 40, 50, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 123, 150,
175, 200, 225, or 250 mg of the compound, or a range between any two of the preceding
values, such as about 1-125, 1-250, 1-5, 2.5-7.5, 3-15, 10-13, 10-20, 10-25, 10-30, 10-35, 10-
40, 10-50, 10-75, 15-20, 15-25, 15-30, 15-35, 15-40, 13-30, 15-73, 20-25, 20-30, 20-35, 20-
40, 20-50, 20-75, 25-30, 25-35, 25-40, 25-50, 25-75, 30-35, 30-40, 30-30, 30-75, 35-40, 35-

30, 35-75, 40-30, 40-73, 50-75, 50~100, 530-150, 30-250, 60-85, 70-90, 70-100, 80-123, 90-
125, 100-125, 100-150, 100-200, 125-175, 100-225, 100-250, and 150-250 mg. For example,
the unit dose may be 10 mg. The unit dose may be 15 mg. The unit dose may be 20 mg. The
unit dose may be 30 mg. The unit dose may be 40 mg. The unit dose may be 50 mg. The vnit
dose may be 60 mg. The unit dose may be 70 mg. The unit dose may be 75 mg. The unit dose
may be 80 mg. The unit dose mayv be 50 mg. The unit dose may be 100 mg. The umt dose
may be 110 mg. The unit dose may be 120 mg. The unit dose may be 125 mg. The unit dose
may be 150 mg. The unit dose may be 175 mg. The unit dose may be 200 mg. The unit dose
may be 225 mg. The unit dose may be 250 mg.
{80318} A anit dose, such as a unit dose for daily administration, can comprise the
compound in an amount effective on administration to an individual to produce a Cmax in
plasma of the individual in ng/mL of at least about, or greater than about, one of: 700, 750,
800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 1400, 1450, or 1500; or
arange between any two of the preceding concentrations, such as 700-1500, 700-900, 800-
1300, 750930, 800-1000, 850-930, 850-1030, 900-1400, 900-1300, 900-1200, 900-1100,
950-1050, 950-1400, 950-1150, 1000-1400, 1000-1300, 1000-1200, and the like. For
example, Cuax can be about 700 ng/mL or greater. Cmax can be about 750 ng/mL or greater.
“max can be about 800 ng/mL or greater. Cmax can be about about 850 ng/mL or greater. Cuax
can be 900 ng/mL. or greater. Cmax can be about 930 ng/ml or greater. Camax can be about
1000 ng/mL or greater. Cmax can be about 1050 ng/mL or greater. Cuax can be about 1100
ng/mkL or greater. Cmax can be about 1200 ng/mL or greater. Cuax can be about 1300 ng/mlL or
greater. Cmax can be about 1400 ng/mL or greater. Cmax cant be about 1500 ng/mL or greater.
{80319} A wut dose, such as a unit dose for daily administration, can comprise the
compound i an amoant effective on administration to an ndividual to produce a Coax 1nn
ng/mk in plasma of the individual, the Cmax corresponding to a plasma-adjusted concentration
cifective to inhibit a percentage of avPs or avBi in the mndividual of at least about one of 50,
55, 60, 65,70, 75, 80, 85, 90, 95, or 100, or a range between any two of the preceding
percentages, for example, 50-100, 60-90, 70-90, 75-95, and the like. In some cmbodiments,
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the compound may be a dual avfs and v mhibitor, and the Cuax can correspond to a
plasma-adjusted concentration effective to inhibit a percentage of each of ave and avp in
the individual, cach percentage independently selected from the preceding percentages, ora
range between any two of the preceding percentages. For example, the plasma-adjusted
concentration can be effective to inhibit uvBe by at least about 50%. The plasma-adjusted
concentration can be effective to inhibit avPs by at least about 60%. The plasma-adjusted
concentration can be effective to inhibit avPs by at least about 70%. The plasma-adjusted
concentration can be effective to inhibit avBs by at least about 80%. The plasma-adjusted
concentration can be effective to inhubit avfs by at least about 96%. Further, for exampie, the
plasma-adjusted concentration can be effective to inbibit gvPi by at least about 50%. The
plasma-adjusted concentration can be cffective to inhibit avBi by at least about 60%. The
plasma-adjusted conecentration can be effective to inhibit avfi by at least about 70%. The
plasma-adjusted coneentration can be effective to inhibit avfi by at least about 80%. The
plasma-adjusted concentration can be effective to inhibit avfi by at least about 90%. The
recitation “percentage of cach of avfe and/or avfi mn the subject, each percentage
mdependently selecied” means, in the alternative, a single avBs mhibitor and corresponding
percentage, a single avf: inhibitor and corresponding percentage, or a dual avfs/avfe
mhibitor and corresponding mdependently sclected percentages.

{B0326] The dosage form for daily administration can be admunistered to an individual in
need thereof once daily. That is, the total amount of a compound of fornuula (A}, formula (),
or any variation thereof, e.g., a compound of formula (J-A), (I-B}), (1-C), (i-D), (-E), (I-F), (-
G), (-HD, (1), (J1-4), (11-B), (11-C), (11D, (1-E), (11I-F), (1-G), or (11-H), a compound
selected from Compound Nos. 1-789, or a stercoisomer thereof, or a pharmaceutically
acceptable salt thereof, which is to be administered each day, can be administered all together
at one tume daily. Alternatively, if it is desirable that the total amount of a compound of
formula (A), formula (1), or any variation thereof, e.g., a compound of formula (I-A), (I-B},
(1-C), (1-Dy, (I-Ey, (1-F), (1-G), (-H), (1D, (-A), (I-B), (H-C), (11-D), (I-E), (I-F), (U-G), or
(II-H), a compound selected from Compound Nos. 1-780, or a stereoisomer thereof, or a
phammaceutically acceptable salt thereof, is to be adnunistered m two or more portions daily,
the dosage form containing the appropriate amount of compound can be admimistered two

times or more datly, such as twice a day, three times a day, or four times a day.
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Kits

{00321} The wvention further provides kits for carrving 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 employ
any of the compounds disclosed heren. In one vanation, the kit employs a compound
descrbed herein or a pharmaceutically acceptable salt thereof. The kits may be used for any
one or more of the uses described herein, and, accordingly, may contain instructions for use
in the treatment of a fibrotic disease.

{00322] Kits generally comprise suitable packaging. The kits may comprise one or more
containers comprising any compound described herein. Each component (if there 1s more
than one component) can be packaged in separate containers or some components can be
combined in one container where cross-reactivity and shelf life permit. One or more
components of a kit may be stertle and/or may be contained within sterile packaging.

{86323} The kits may be n unit dosage forms, bulk packages (e.g.. multi-dose packages) or
sub-unit doses. For example, kits may be provided that contain sufficient dosages of a
compound as disclosed herein {e.g., a therapeutically effective amount) and/or a second
pharmaceutically active compound useful for a disease detailed herein {e. g, fibrosis) to
provide effective treatment of an individual for an extended period, such as any of a week, 2
weeks, 3 weeks, 4 weeks, 6 weeks, 8 weeks, 3 months, 4 months, 5 months, 7 months, &
months, 9 months, or more. Kits may also include multiple unit doses of the compounds and
mstructions for use and be packaged in quantities sufticient for storage and use in pharmacies
{e.g., hospital pharmacies and compounding pharmacics).

{00324} The kits mayv optionally include a set of instructions, generally written instructions,
although clectronic 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 invention. The instructions included with the kit generally include information as to
the components and their adousistration to an individual.

{80325} The kits may optionally further comprise mstructions for daily adnunistration of the
dosage form to an individual in need thereof, such as instructions for administration of the
dosage form to an individual in need thereof one, two, three, or four times daily, for example,

mstructions for administration of the dosage form to an individual in need thereof once daily.
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GENERAL PROCEDURES

{66326} Compounds provided herein may be prepared according to General Schemes, as
exemplified by the General Procedures and Examples. Minor variations in feraperatures,
concentrations, reaction times, and other parameters can be made when following the General
Procedures, which do not substantially affect the results of the procedures.

{86327} When a specific sterecisomer, or an unspecified sterecisomer, or a mixture of
stereoisomers is shown m the following gencral procedures, it is understood that similar
chemical transformations can be performed on other specific stereoisomers, or an unspecified
sterecisomer, or mixtures thereof. For example, a hydrolysis reaction of a methyl (8)-4-
amino-butanoate to an (S)-4-amino-butanoic acid can also be performed on a methyl (R)-4-
amino-butanoate to prepare an (R)-4-ammo-butanoic acid, or on a mixture of a methyl (8)-4-
amino-butanoat and a methyl (R)-4-amino-butancate to prepare a mixture of an (8)-4-amino-
butanoic acid and an (R)}-4-amino-butanoic acid.

[06328] Some of the following gencral procedures use specific compounds to illustrate a
general reaction {e.g., deprotection of a compound having a Boc-protected amine to a
compound having a deprotected amine using acid). The general reaction can be carried out
on other specific compounds having the same functional group {e.g , a different compound
having a protected amine 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 functional
groups affected by the general reaction {i.¢., such other specific compounds do not contain
acid-sensitive functional groups), or if the effect of the general reaction on those additional
functional groups is 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 is a desirable reaction).

{86329} Where specific reagents or solvents are specified for reactions in the general
procedures, the skilled artisan will recognize that other reagents or solvents can be substituted
as desired. For exampie, where hydrochloric acid s used to remove a Boc group,
triffuoroacetic acid can be used instead. As another example, where HATU (1-
this{dimetbvianunoimetbviene - 1H- 12, 3-trazolol4, 5-blpynidinimm 3-owide
hexafluorophosphate} 15 used as a coupling reagent, BOP (henzotriazol-i-
viexyins{dimethvlaminoiphosphonium hexafhuorophosphate) or PyBOP (benzotnazol-1-vi-

oxytrpyrrolidimophosphonivm hexatluorophosphate) can be used instead.
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Gieneral Procedure A

H e H
HO. N\ N N NH, HATU N
e ——————
0 I P A DIPEA
CHACl o o
4-(5,6,7,8-tetrahydro-1,8- cyclopropanamine N-cyslopropyl-4-(5,6,7,8-

tetrahydro-1,8-naphthyridin-2-

naphthyridin-2-yi}butanoic acid yhbutanamide

{00336G] N-cyclopropyl-4-(5,6,7,8~tetraliydro-1,8-naphthyridin-2-yl)butanamide Yo a
mixture of 4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-yhbutanoic acid hydrochlonide (5.0 g,
19.48 mmol) and cyclopropanamine {1.51 mL, 21 .42 mumol) in CHzClz (80 mL) at 1t was
added DHPEA (13.57 ml., 77 9 mmol). To this was then added HATU (8.1 g, 21.42 mmol)
and the resulting mixture was stivred at rt for 2 hrs. The reaction mixture was concentrated in
vacuo and purtfied by normal phase silica gel chromatography to give N-cyclopropyl-4-
(5,6,7 8-tetrahydro-1, #-naphthyridin-2-ylbutanamide.
General Procedure B
H
o N ﬁj D UL I N

DIPEA O P

THF/DMF N-(4-(5 8,7, 8-tetrahydro-1,8-

naphthyridin-2-
yhbutyhformarmide

4-(5,6,7, B-tetrahydro-1,3-
naphthyridin-2-yl)butan-1-amine
[00331] N-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yDbuty)formamide. To a mixture of
4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-yhbutan- 1 -amine (351 mg, 1.71 mmol} and formic
acid (0.09 mL, 2.22 mmol) in 4:1 THF/DMF (5 mL) was added HATU (844 mg, 2.22 mmol)
followed by DIPEA (0.89 mL, 5 13 mmol) and the reaction was allowed to stir at tt for |
hr. The reaction mixture was concentrated i vacuo and purified by normal phase silica gel
chromatography to give N-(4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-yDbutyl yformamide.

General Procedure C

~
H
DIPEA H
HAN iN\ - HN Ny N.
/ PIOH |

[00332] N-Q-methoxyethyl}-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2~yDbutan- I-amine. A
mixtare of 4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vhbutan-1-amine (300 mg, 1.46 mmol},
1-bromo-2-methoxyethane (0.11 mL, 1.17 mumol) and DIPEA (0.25 mL. 1.46 mmol) ini-
PrOH (3 mL} was heated to 70 °C for 18 hr. The reaction mixture was allowed to cool to 1t
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and then concentrated 77 vacro and puritied by normal phase silica gel chromatography to
give N-(2-methoxyethyl)-4-(5,6,7 8-tetrahydro-1,#-naphthyridin-2 -yDbutan- 1 -amine.

General Procedure D

H H . H H
i BH;-THF i
!“i\ﬂ/N g N\ N 3 /N E NQ\‘:’/N
O L THF =
N-{4-(5,6,7 8-tetrahydro-1,8- N-methyi-4-(5,8,7 8-tetrahvdro-1,8-
naphthyridin-2-yi)butylformamide naphthyridin-2-yhbutan-1-amina

{B0333] N-methyl-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi}butan-I-amine. To a
solution of N-(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yhibutylfformanmide (200 mg, 0.86
mmol} m THF {2 mL) at 1t was added borane tetrahvdrofuran complex solution (1.0M in
THF, 4.0 mL, 4.0 mmol} dropwise. The resulting mixture was then heated to 60 °C for 2 hr
and then allowed to cool to rt. The reaction mixture was diluted with MeOH and
concentrated i vacuo. The crude residue was purified by normal phase silica gel
chromatography to give N-methvl-4-(3,6,7 8-tetrahydro-~1,8-naphthyndin-2-yvhbutan-1-
amine.

General Procedure E

OMe CMe
LiAlH,
HN N ﬁ - HN N H
\M = Dicxane \//\V/\/" =
o} L P
N-(2-methoxyethyl)-4-(5,6,7,8- N-(2-mathoxysthyl)-4-
{eirahydro-1,8-naphthyridin-2- {5.8,7 8-tetrahydro-1,8-
vhbutanamide naphthyridin-2-yhbutan-1-
amine

100334} N-(Z-methoxyethpl)-4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi)butan- I-amine
{5). To asolution of N-(Z-methoxyethyl}-4-(5.6,7 8-tetrahydro-1.8-naphthyridin-2-
vhbutanamide (15.5 g, 1.0 equiv) in 1,4-dioxane (124 mL) at 1t was slowly added LiATH:
(1.0 M in THF, 123 mL, 2.2 equiv) and the resulting mixtare was heated to reflux for 20
hours and then cooled to 0 °C. To this solution was added HaO (4.7 mL), then 1M NaOH
(4.7 mL) then HzO (4.7 mL) and warmed to room temoperature and stirred for 30 minutes, at
which time, solid MgS8Qs was added and stirred for an additional 30 minutes. The resulting

mixtare was filtered and the filter cake was washed with THF. The filtrate were concentrated
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in vacuo to give N-{2-methoxyethyi}-4-(5,6,7, 8-tetralivdro-1,8-naphthyridin-2 -y hbutan-1-
amine.

(eneral Procedure F

H H ; ‘ H
BocHN (8] NaCNBH; gy
N IVN\ N\= N I\//’ BOCHNW,N\/V I N_\ N\.
j AcOH 5 i
L ~ p
? C MeOH c!;"\\o #
N-methyl-4-(5,6,7 8- methyl (S}-2-{{{ert- methyl (S)-2-({fert-
tetrahydro-1,8-naphthyridin- butoxycarbonyl)amine}-4- butoxycarbonylamino-4-{methyi(4-
2-yhbutan-1-amine oxobutanoate (5,8,7 8-tetrahydro-1,8-naphthyridin-2-

yhbutyhamino)butancate
{00335} methy! ($)-2-{(tert-butoxycarbonyllaminoj-4-(methyl{4-(5,6,7, 8-tetrabydro-1,8-
nraphthyridin-2-yibutyl)aminojbutanoate. To a mixture of N-methvil-4-(5.6,7 8-tetrahydro-
1,8-naphthyridin-2-yhbutan-1-amine (5} (187 mg, 0.85mmol}) mn MeOH (5§ mL) at rt was
added acetic acid (0.12 mi., 2.05 mmol) followed by methyl {§)-2-({tert-
butoxyearbonvlyanmincj~-4-oxobutanocate (217 mg, 0.94 mmol). The resulting mixture was
allowed to stir at 1t for 15 min, at which time, sodium cyanoborohydrde (80 mg, 1.28 mmol)
was added to the reaction mixture and stirred for 30 min and then concentrated 7n vacuo. The
crude residue was purified by nommal phase silica gel chromatography to give methyl (8)-2-
{(tert-butoxycarbonyDamine }-4-(methyi(4-(5,6,7 &-tetrahvdro-~1,8-naphthyrdin-2-
vhbutyDaminobutanoate.

General Procedure G

5 1 HC E H
BE)CHNW/N\/\/\RNE/;NJ HQ_NIA\/NVA\/\QN;\I/J
i i CH,Cly
?&O P oS0 =
methyl (S)-2-{{{ert- methyl (S}-2-amino-4-(methyl{4-
butoxycarbonyiamino)-4-(methyi(4- (58,7, 8~tetrahydro-1,8-naphthyridin-
(5.8,7 8-tetrahydro-1,8-naphthyridin-2- 2-vhbutyhaminobutanoate

ylbutyljamincbutancate
{86336} methyl (8)-2-amino-4-(methyi(4-(5,6,7 8- tetrahydro-1,8-naphthyridin-2-
yhbutyhaminojbutancate. To a solution of methyl (§)-2-((tert-butoxycarbonyljamino}-4-
{methyl{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yD}butyljamino)butanoate (152 mg,
0.35muw0l) in CH2Cla (2 mb) at it was added 4N HCl i 1 4-dioxane (1 mL, 4 mmol) and the
resulting mixture was allowed to stir for 2 hr. The reaction mixture was concentrated in
vacuo to give methyl {(§)-2-amino-4-(methyl{4-(5,6,7 8-tetraliydro- 1, 8-naphthyridin-2-

vhbutyllaminojbutanoate as the tribvdrochlonide salt.
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Gieneral Procedure H

| P ol

H
HENI\/ N\//\\//\(N‘\ N

methyl (S}-2-amino-4-{(2-
methoxyethyl {4 7 B-tetrahydro-1,8-
naphthyridin-2-yhbutyl)aminojbutanoate

PCT/US2020/027335

FsCul N,
B
/‘\O/

=N
_ [ H
& LPFOH ”NI’\/ N \/\/\EN/\T\NJ
o™ #

4-chlors-2-methyl-6-
{trifluoromethyl)pyrimidine

methyl (S}-4-{{2-methoxyethyl){4-
(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
yhbutyllamino)-2-{(2-methyi-6-
(trifiuoromethyl)pyrimidin-4-
yhjaminaibutanoate

{86337} A solution of methyl (5}-2-amino-4-((2-methoxyethy}(4-(5,6,7,8-tetrahydro-1,8-

naphthyridin-2~-vibutyl Jaminoybutanoate trihydrochloride (80 mg, 0.16 mmol)}, 4-chloro-2-

methyl-6-(trifluoromethyDpyrimidine (64 mg, 0.33 mmol) and DIPEA (0.23 mE, 1.31 mmol}

i i-PrOH (1 mL) was heated at 60 °C overnight. The reaction was allowed to cool to 1t and

then concentrated in vacuo. The resubting crude residue was purified by normal phase silica

gel chromatography to give methyl (8)-4~((2-methoxyethyl}{4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vhbutyamino)-2-((2-methyi-6-(triflucromethy Dpyrimidin-4-

yhamino)butancate.

General Procedure P

methy! (S}-2-({2-chioro-3-

fiucrophenyhamino)-4-(methyK4-(5,6,7 8-

tetrahydro-1,8-naphthyridin-2-
yhbutyhaminebutanoate

.
ol
0. LOH, F0 i | o
THF/MeOH "[’\’ \/\‘/\””’ =
HO™ S0 &

{S)-2-{{2-chlara-3-flucrophenyilamingc)-4-
{methyl(4-(5,6,7 B-tetrahydro-1,8-
naphthyridin-2-yhbutyhaminejbutanoic acid

{00338} (8)-2-({2-chiore-3-fluorophenyilamino}-4-(methyl(4-(5,6,7 8~tetrahydro-1,8-

naphthyridin-2-pHbutyl)aminolbutancic acid To a solution of methyl {5)-2~((2-chioro-3-

fluorophenvlamino}-4-(methyl{4-(5,6,7,8-tetrahydro-1,8-naphthyndin-2-
vhbutylaminojbutancate in 4:1: 1 THF/MeOH/H:O at 1t was added lithium hyvdroxide

{approximately four equivalents) and the resulting mixture was stirred for 30 nun. The

reaction mixture was concentrated in vacue and the resulting crude residue purified by

reverse phase HPLC to give (85)-2-((2-chlore-3-fluorophenylamino)-4-(methyi{4-(5,6,7 8-

tetrahydro-1,8-naphthyridin-2-y}butylaminojbutanoic acid, as the trifluoroacetate salt.
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General Procedure

OMe OM
LIOH.H,O /J
N N N N — > N N
Chz” oy TN TS |’ NN THE, MeOH, Hy0, SN \/\/\El
5'}\. v - - Q&‘\OH

methyl (5)-2-{(tbenzyloxy)carbenyhamino)-4-{((R)-2- (S)-2-({(benzyloxy)carbonyl)aming -4-((( R)-2-

methoxypropy)(4-(5,8,7,8-tatrahydro-1,8-naphthyridin-2- methaxypropyl}(4-(5,6,7 B-tetranydro-1,8-
yhbutyhamino)butansaie naphthyricin-2-ylibuty)amino)butancic acid

{00339 (8)-2-({(benzvloxy)carhonyDaminoj-4-{((R)-2~methoxvpropv){4-(5,6.7.8-
tetrahvdro-~1,8-naphthyridin-2-yhbutyDamino)butanoic acid. A mixture of methyl (5)-2-
{{({benzyloxy)carbonyhamino}-4-(((R)-2-methoxypropyiy(d-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl}butyhaminojbutanoate (1 g, 1.90 mmol} in HoO (3 mb) and THF (3 mL)
and MeOH (3 mL) was added LiOH-H20 (159.36 mg, 3.80 mumol) and then the nuxture was
stitred at room temperature for 1 h and the resulting mixture was concentrated in vacuo. The
mixture was adjusted to pH=6 by AcOH {2 mL) and the residue was concentrated in vacuo to
give a residue to yield compound (8)-2-({{benzyloxyjcarbonyvijamino}-4-(({R)-2-
methoxypropyi}(4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vlbutyJamino)butanoic acid.
LOMS (ESTH): m/z = S13.5 (M+H)Y™ H NMR (400 MHz, DMSO-d): 8 ppm 7.25-7.37 (m, 5
Hy7.00(d, J=728 Hz, 1 H) 6,81 (brd. J=7350 Hz, I H) 6.22(d, J=728 Hz, 1 He) 4 93 -5.05
(, 2H)3.68 -3.77(m, L H)325-334 (m, L Hy3.15-324 (m, SH) 2.38 (brt, J=6.06 Hz,
2H)229-249(m, 8H) 2,16 (brdd, I=12.90, 6 06 Hz, | H) 1.69- 1.78 (m, 2 H) 1.58 - 1.68
{m, 1 H} 1.53 (quin, J=739Hz, 2H) 128 - 1.40 (m, 2 H) 1.00 {(d, J=5.95Hz, 3 H).

General Procedure R

Olle
OMe 1
‘5

i H e (CH3)CBr, KGO y p( .

H H: 33 VA ] Chz” P NN e Ny ~
o WN N, Neg -Ney | |
Chz P ; DMA F N

P | o0 =

" OH /t\
{8)-2-({(benzyloxy)carbonylaminos)-4-(({R)-
2-methoxypropyl)(4-(5,8,7 8-tetrahydro-1, 8. tert-outyt {S)-2-({{benzyloxy)carbonyliaming)-4-
naphthyridin-Z-yhbutyl)aminsjbutaneic acid (({R)-2-methoxypropyi}(4-(5,6,7 8-tetrahydro-1,3-

naphthyridin-2-yljoutyhaminojoutanoate
{00340} tert-butyl (8)-2-({{benzyloxy jcarbonyamino}-4-(((R)-2-methoxypropyl (4~
(5,6.7 8-tetrahydro-1,8-naphthyridin-2-viYbutyljaminojbutancate: A sclution of (832~
{{(benzvloxylcarbonvharnno }-4-({{R}-2-methoxypropy{(4-(5,6, 7. 8 tetrabydro-1 8-
naphthyridin-2-yDbutyDaminoybutanoic acid (300 mg, 323 .84 ymol, HOAC salt) 1o DMA (4

md} was added N-bepzyvi-N N-dicthylethanaminium chloride (311932 mg, 523 .84 amod},
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¥o0s (1.88 g, 13.62 mmol), 2-bromo-Z-methylpropane (3.45 g, 25 14 mmol ). The mixtare
was stirred for 18 h at the 55 °C and then allowed to cool to room temperature. The reaction
nuxture was concentrated in vacuo and the aqueous phasc was extracted with cthyl acctate.
The combined organic extracts were washed with brine, dried over NaxSOu, filtered, and
concentrated in vacuo. The crude residue was purified by prep-TLC to give tert-butyl (8)-2-
{{{benzyloxy)carbonylamino}-4-({((R)-2-methoxypropyiy(4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-yhbutylJaminojbutanoate. LCMS (ESI+): m/z = 5693 (M+H)™.

General Procedure §

OMe OMe
> /, ’
H H y
N N N._N Hp, Pd(OH), HaN N NN
Chaz :(\, \/V\[ j{\) T 2 I\/ \AA&:
oo NP i-PrOH o 40\ =
’feif—butyi (S)-Z-{((be;w;yiexy)carbonyi)amino)-4- tert-butyl {3)-2-amino-4-{{{R)-2-
({(R)-2-methexypropyh)(4-(5.6,7 8-tetrahydro-1,8- methoxypropyli(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yhbuiyhjamino)butanocate naphthyridin-2-yhbutylyaming)butanoate

{00341} rert-butyl (S)-2-amino-4d-(((R}-2-methoxypropyli(4-(3,6,7 &-tetrahydro-1,8-
nraphihyridin-2-yhbutyllamino}butanoate. To a solution of tert-buty! (5)-2-
{{{benzyloxyjcarbonvlamino -4 ~(({R}-2-methoxvpropyj{4-(5,6,7 8-tetrahydro-1,8-
paphthyridin-2-vljbutyl}amino)butancate (107 mg, 188.13 umol} in i-PrOH (2 mL) was
added Pd(OH)z (26 mg) under an Nz atmosphere. The suspension was degassed under
vacuum and purged with Hz several times. The mixture was stirred under Fo (15 pst) at room
temperature for 13 h. The mixture was filtered and concentrated in vacuo to give tert-butyl
(8)-2-amino-4-{((R)-2-methoxypropy{(4-(5,6,7 8~tetrahydro- 1 8-naphthyridin-2-
viibutyDamino)buatanoate. LCMS (ESI+): m/z = 4355 (M+H)". TH NMR (400 MHz, CBCl):
Sppm 706 (d, /=734 Hz 1 H)634(d, /=734 Hz, 1H}498 (brs, 1 H}3.3%-344 (m, 4 H)
3345, 3H) 269 (1,J=630Hz, 2H) 251 -2.59(m, 5H) 2.31 (dd, /=13.39,5.56 Hz, i H)
1.86-194(m, SH) 149-1.69(m, 6 F) 1.47 (s, 9 H) 1.13(d, /=6.11 Hz, 3 H).

General Procedure T

CMe i !/g ?Me

Ay tBuXPhos Pd @3 No N .
o H i o NaCBu \f ’ H
Hzr\.-,,*/\,,m\/\,ﬂ\ﬁ,m\\ N & Negh — “NI rN\/\\/\{N\jE“\
] f ! | A d
OAQ SFF A Cl O/ o A
/’f\ /’i\
tert-putyl {S)-2-amino-4-({{R)-2- tert-butyl {S)-4-(({ R)-2-methoxypropyt4-(5,8,7,8-
g} ~{5,8,7 8-tetrahydre-1,8- tetrahyd -naphthyridin-2-yhoutyljamino}-2-
naphthyridin-2-viibutyljamino)butanoate ((S-methyipyrimidin-Z-ylJamino)outanoate
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{86342} tert-butyl (S)-4-({(R)-2-methoxypropvi}{(4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhibutyDamino)-2-{(5-methylpyrimidin-2-vl)amino)butanocate. To a solution of {8)-tert-butyl
2-amino-4-({{R}-2-methoxypropy(4-(3,6,7. 8 -tetrabydro-1,8-naphthyridin-2-
vhbutyDaminobutanoate tert-butyl (§)-2-amumo-4-({{R)-2-methoxypropvi}{(4-(5,6.7 8-
tetrahydro-1,8-naphthyridin-2-yDbutylamino}butancate (100 mg, 230.09 umol) and 2-
chloro-5-methyl-pvrimidine (24.65 mg, 191.74 umol) in Z-methyl-2-butanc! (2 mL}) was
added t-BuONa (2 M in THF, 191.74 ul)) and {2~(Z-aminophenyliphenvl]-
methvisuifonyioxy-paliadium;ditert-butyi-[2-(2 4, 6-tritsopropyiphenyl)phenyliphosphane
{15.23 mg, 19.17 umol), and the resulting mixture was stirred at 100 °C for 14 h. The mixtore
was concentrated in vacuo to give {S)-tert-butyl 4-({({8)-2-methoxvpropyl }(4-(5,6,7.8-
tetrahydro-~1,8-naphthynidin-2-yhbutyDanuno)-2~((5-methylpyrinudin-2-yhamino)butanoate.
LEMS (ESTH): my/z = S27.3 (M+H)™

General Procedure U

i X OMe i OMe
H

HN;\/\/N [N\ Nj CHCly HNZ’N’N\VW\V/‘\MJ/\[

oo # 0% oH F

/i\ (S)-4-{({R)-2-methoxypropyl)(4-(5,6,7 8-
telrahydro-1,8-naphthyridin-2-yhoutyhlamino)-
2-{{5-methyipyrimidin-2-yi}aminojbutansic aocid

TEA NN
e i H

tert-butyl {S)y-4-(({R)-2-methoxypropy)(4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vhbutylyamin)-2-
((5-methyipyrimidin-2-yljamino)butancate

[808343] (8)-4-(((R)-2-methoxypropvi}4-(5,6,7 8-tetrahydro-1,§-naphthyndin-2-
vhbutyhamino}-2-((5-methylpyrimidin-2-yDaminojbutanoic acid. To a solution of tert-butyl
(8)-4-({{R)-2-methoxypropy){4-(5,6.7 8-tetrahydro-1, 8-naphthyridin-2-yBbutyljamino}-2-
((5-methylpyrimidin-2-vijamino)butancate (80 mg, 151.89 umol) in DCM (2 mL) was added
TFA (254,14 mg, 2.23 mmol} at 0 °C. The nuxture was stirred at room temperature for 6 h.
The mixture was concentrated in vacuo and the resulting crude residue was purified by prep-
HPLC to give compound (S)}-4~(({R)-2-methoxvpropvid4-(5.6,7 8-tetrahvdro-1,8-
naphthyridin-2-vDbutvhamino)-2-((5-methylpyrimidin-2~yDamino)butanoic acid. LCMS
(BESTH): n/z = 471.2 (M+H)Y™. TH NMR {400 MHz, Methanol-ds) 5 ppm 8.57 (brs, 2 H) 7.60
(d, =728 Hz, 1 H) 6.67(d, J=728 Hz, T H) 481 - 486 (m, 1 H)386{(brs, 1 H)3.41-339
(m. 4 H)3.39 (s, 3H) 333 - 338 (o, 1 H) 3.12 - 3.30 (m, 3 H) 2.76 - 2.86 (m, 4 H) 2.54 (br
s, 1THD 239 (brd, J=8 82 Hz, 1 H) 230 (s, 3 H) 1. 76- 199 (m, 6 H) 1.22{(d, J=595 Hz, 3 H).
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ENUMERATED EMBODIMENTS

{66344} The following enumerated embodiments are representative of some aspects of the

invention.
Embodiment 1. A compound of formula {I)
?1 ?2
HN N _
AN ;i 14
R0 RUR2 g3 ; R}
o OH a (1

or a salt thereof, wherein:

Rlis Co-Cia aryl or 5- 1o 10-membered heteroary! wherein the Ce-Cis aryl and 5-to
10-membered hetercaryl are optionally substituted by R,

R? is Ci-Cs alkyl optionally substituted by R?% (5-Cs cycloalkyl optionally substituted
by R?; 3- to 12-membered heterocyelyl optionally substituted by R*; or -8{0)R,

each R is mdependently C:i-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Cs-
Cs cycloalkyl, Cs-Ca cyeloalkenyl, 3- to 12-membered heterocycelyl, 5-to 10-membered
heteroaryl, Ce-Cia aryl, deuterium, halogen, -CN_ -OR3, -8R? -NR*R5, -N(O:, -C=NH(OR?),
~C{O)RY, -OC(OIR?, -C(OYOR?, -C{OINRR, -NRIC(O)R?, -NRC(C)ORY,
NRIC(OWRR?, -S8(O)RY, -S(ORR?, -NRIS(OIR?, -NR’S(O)1RY, -S{O)NR'R’,
-S{ORNRIR?, or -PIONORHORY), wherein each R is, where possible, independently
optionally substituted by deuterium, halogen, oxo, -OR® -NRR7 -C(O)R®, -CN, -S{OjR°,
-S{ORR®, -P(OYOROR). C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Us-Cra arvl, or C1-Cs alkyl optionally substituted by deuterium, oxo,

-(OH or halogen;
cach R? R? R’ R and R is independently oxo or R12,

R2¢ s C1-Ce alkyl optionally substitated by R? or C3-Cs cycloalkyl optionally
substituted by R,

R? is independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, Co-Cs alkynyl,
(3-Co cycloalkyl, Co-Cra aryl, 5- to 6-membered hetercaryl or 3- to 6-membered
beterocyclyl, wherein the Ci1-Ce alkyl, C2-Co alkenyl, C2-Cs alkynyl, Ci-Co cycloalkyl, Ce-Cua
aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of R are independently
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optionally substituted by halogen, denterium, oxo, -CN, -OR?®, -NRER® -P(OXOR*OR’), or
C1-Co alkyl optionally substituted by deuterivm, halogen, -OH or oxo;

R* and R? are each independently hydrogen, deuterium, C1-Ce alkyl, C2-Ce alkenvl,
Co-Ce alkynyl, C5-Co cyeloalkyl, Co-Cia aryl, 3- to 6-membered heteroaryl or 3-to 6-
membered heterocyelvl, wherein the Ci-Co alkyl, C2-Ce alkenyl, C2-Cs alkynyl, Cs-Co
cycloalkyl, Ce-Cus aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of
R* and R’ are independently optionally substituted by deuteriom, halogen, oxo, -CN, -ORS,

-NRFR? or C:i-Cs alkyl optionally substituted by deuterium, halogen, ~-OH or oxo;

or R* and R3 are taken together with the atom to which they attached to form a
3-to 6-membered heterocyelvl optionally substituted by deuterium, halogen, oxo,
-OR5, -NR*R? or C1-Cs alkyl optionally substituted by deuterium, halogen, oxo or
-OH;

RS and R are each independenily hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, Co-Us alkeny! optionally substituted by deuterium,

halogen, or oxo, or C2-Ce alkyayl optionally substituted by deuterium, halogen, or oxo;

or R® and R’ are taken together with the atom to which they attached to form a
3- 10 6-membered heterocyely] optionally substituted by deuterium, halogen, oxo or

Ci-Cs alkvl optionally substituted by deuterium, halogen, or oxo;

R® and R’ are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, {2-Cs alkenyl optionally substituted by deuterium,

halogen or oxo, or C2-Ce alkynyl optionally substituted by devterium, halogen, or oxo;

or R® and R? are taken together with the atom to which they attached to form a
3-6 membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-

Co alkyl optionally substituted by deuterium, oxo, or halogen;

cach R!%, RY R and RY are mdependently hvdrogen or dewterium;,
R is deuterium;

gis9,1,2,3,4,5,6,7, 0r8 and

pis3,4,5,6,7, 8, 0r 9.
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Embodiment 2. The compound of embodiment 1, or a salt thercof, wherein at least one

of R12 R?* R?® R% R RY R’ RY RS, RS R7 RS RO R RY R RY or R is deuterium.

Embodiment 3. The compound of embodiment 1 or a salt thereof, wherein R, R1},

R RYP_ and R are hydrogen; p is 3; and is represented by the compound of formula (11}

R;’I
HN

0 OH {n.
Embodiment 4. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is 3- to 10-membered heteroaryl optionally substituted by R,
Embodiment 5. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
is pyrimidin-4-yl optionally substituted by R'2.
Embodiment 6. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R

is pyrimidin-4-y1 optionally substituted by R'* wherein R1? is 5- to 10-membered heteroaryl

or C1-Cs alkvl optionally substituted by halogen.

Embodiment 7. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is pyvrinidin-4-vi optionally substituted by pyrazolyl, methyl, diffuoromethyl, or

triffuoromethyl.

Embodiment 8. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

1s pyrimidin-4-y1 substituted by both methyl and trifluoromethyl.

Embodiment 9. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

is quinazolin-4-y1 optionally substituted by R'2.

Embodiment 10 The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
is quinazolin-4-vi optionally substitated by halogen, 1-Cs alkyl optionally substituted by

halogen, or Ci~Cs atkoxy.

Embodiment 11 The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is quinazolin-4-yl optionally substituted by fluoro, chloro, methyl, trifluoromethyl or

methoxy.
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Embodiment 12, The compound of any one of embodiments 1 to 11, or a salt thereof,

wherein R? is C1-Cs alkyl optionally substituted by R?.

Embodiment 13. The compound of any one of embodiments 1 to 11, or a salt thereof]
wherein R? is C1-Cs alky! optionaily substituted by R** wherein R? is: halogen; Cs-

Cs cycloalkyl optionally substituted by halogen; 3- to 16-membered heteroaryl optionally
substituted by C1-Cs alkyl; -NRR; -NRIC(ORY, -S(O)R?; or oxo.

Embodiment 14. The compound of any one of embodiments | to 11, or a salt thereof,
wherein R? is C1-Cs alkyl optionally substituted by R wherein R™ is: fluoro; cyclobutyl

substituted by fluoro; pyrazolyl substituted by methyl; or -S{OpCHs.

Embodiment 15, The compound of any one of embodiments 1 to 11, or a salt thereof,

wherein R? is C1-Cs alkvl optionally substituted by -OR>.

Embodiment 16. The compound of any one of embodiments | to 11, or a salt thereof,
whercin R? is C1-Co alky! optionally substituted by ~OR?, and R® is: hydrogen; C1-Cs alkyl
optionally substituted by halogen; Cs-Cs cycloalkyl optionally substituted by halogen; Ce-Cia
aryl optionally substituted by halogen; or 5- to 6-membered heteroaryl optionally substitated

by halogen or C1~-Ce alkyl.

Embodiment 17. The compound of any one of embodiments | to 11, or a salt thereof,
whercin R? is C1-Co alky! optionally substituted by ~OR?, and R® is: hydrogen; methyl; cthyl;
difluoromethyl; -CH2CHEF2; ~-CH2CFs; cyclopropyl substituted by fluoro; phenyl optionally

substituted by fluore: or pyridinyl optionally substituted by fluoro or methyl.

Embodiment 18. The compound of any one of embodiments 1 to 11, wherein R? is ~
CH.CHaOCHs.
Embodiment 19, The compound of any one of embodiments 1 to 11, or a salt thereof,

wherein R? is C1-Ce alkyl substituted by both halogen and OR?, wherein R® is C;-Co alkyl.

Embodiment 20. The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is Cs-Cs cycloalky] optionally substituted by R%,
Embodiment 21. The compound of any one of embodiments | to 11, or a salt thereof]

wherein R? is cyclopropyl.
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Embodiment 22. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R

N

fe 3 R
is f ,wherein mis 0, 1, 2, or 3 and cach R!? is, where applicable, independently
deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroarvl, wherein the atkyl,
haloalkyl, alkoxy, hydroxy, and hetercarvl of R1 are independently optionally substituted by

deuterium.

Embodiment 23. The compound of embodiment 22, or a salt thereof, wherein R! is

: 1a 1a 1a
. N R RYN‘\""; R

2} R1a N R'ia
N My s
2N \ /:N /\ /:N ZN LN
3Kl R1a ¥
o , 0

37

N

> 2 2 s

o , wherein each R is independently deuterium, alkyl, haloalkyl, or heteroaryl.

Embodiment 24. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
/(/Rﬂla)m
A &
N e P4
S M Ny N

IS b or . whereinm is 0. 1, 2, or 3 and cach R is, where applicable,
mdependently deuterium, halogen, alkyi, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl haloalkyl, alkoxy, hydroxy, and heteroaryl of R'® are independently

optionally substitoted by deuterium.

Embodiment 25, The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
ANy
(R !a)m_-:\ i P N
is b wherein mis 0, 1, 2, 3, 4, or 5 and each R'?is, where applicable,

mdependently deuterinm, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and heteroarvl of R'* are independently

optionally substituted by deuteriunm.
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Embodiment 26. The compound of embodiment 23, or a salt thereof, wherein R is

R , Or , wheretn each R1? is independently dewterium,

halogen, alkyl, haloalkvl, or alkoxy.
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Embodiment 27. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R

wherein m is 0, 1, 2, 3, 4, or 5 and cach R'? is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, bydroxy, -CN, or heterocaryl,
wherein the alkyl, haloalkvl, alkoxy, hydroxy, and heteroaryl of R are independently

optionally substituted by deuterium.

Embodiment 28. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R

,whereinm is 0, 1, 2, 3, or 4, and each R'? i, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroary! of R are independently

optionally substitoted by deuterium.,

Embodiment 29, The compound of embodiment 28, or a salt thereof, wherein R! is
selected from the group consisting of
R1a
R‘)a = 3]
~F | Ny /J\./N\ ”"A\T N :
\N /FIJ E\N /‘\l N %NMN
/ R']ﬁ
R‘va 1a
AN Z 'i Nx R~ t Ny
=N X AN X =N
R‘sa N N E

129



WO 2020/210404 PCT/US2020/027335

R1e
E N R‘:a R1a
U N N
R10/A\N‘/\\=Y// N
Embodiment 30. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

VY
@ A
is ,whereinm is 0, 1, 2, 3. or 4, and each R!% is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, byvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkvl, alkoxy, hydroxy, and heteroaryl of R are independently

optionally substituted by deuterium.

Embodiment 31. The compound of embodiment 30, or a salt thersof, wherein R} ig

selected from the group consisting of
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1a
N N R
=N
R1a
R‘:a
N
O
S N
R,MW
P .
Embodiment 32. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
e § N*]
(R R =N
is ,whereinm is 0, 1,2, 3, or 4, and each R'? is, where applicable,

independently dewterium, halogen, alkyl, haloalkvl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, baloalkvl, alkoxv, hvdroxy, and heteroarvl of R!? are independently

optionally substituted by deuterium.

Embodiment 33. The compound of embodiment 32, or a sait thercof, wherein R! is

selected from the group consisting of
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R”za 1a
N ! NY R
™ N
R?B
R R‘ia
3
/; N\EI/N %/ R
A AN
R T
rta T . and
R1a
Embodiment 34, The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

,whereinmis §, 1,2, 3, 4, 5, or 6 and each R'%is, where applicable,
mdependently deuterium, halogen, alkyi, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R*® are independently

optionally substituted by deuterium.

Embodiment 35. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
= =
® MY
is ,whereinmis 0, 1,2, 3, 4, 5, or 6 and each R'? is, where applicable,

mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkvl, alkoxv, hydroxy, and heteroaryl of R!? are independently
optionally substituted by deuterium.
Embodiment 36. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
/

F;N \Ev» N,

" T R,
is , wherein mis 0, 1, or 2 and cach R'% is, where applicable, independently

deuterium, halogen, alkyl, haloalkyl, atkoxy, hydroxy, -CN, or heteroaryl, wherein the atkyl,
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haloalkyl, alkoxy, hydroxy, and heteroaryl of R' are independently optionally substituted by

deuterium.

Embodiment 37. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
F

E\!\ F/I\T,N\ ;/N\Y(:F:.g l i\{\\\[/(;f:a
H i _EN

, and any of the foregoing

groups wherein any one or more hydrogen atom(s) are replaced with deuterium atom(s).

Embodiment 38. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
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i T Ky N -’:

= Ny
e / Y i

P - , R ., and any of the

foregoing groups wherein any one or more hvdrogen atom(s} are replaced with deuteriom

atom{s}.
Embodiment 39. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
N F
| *ﬁ N ‘YJ\F FsCo N \ﬁ N \W
F N =N | 2N i =N
T OFsC
is selected from the group consisting of F -, s , \
F_’>
; N

CF3 FaC. N

N,
g

=N
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, e and any of the foregoing groups wherein any ong or more

hydrogen atom{s) are replaced with deuterium atons).

Embodiment 40, The compound of any one of embodiments | to 11, or a salt thereof,

2

a:gu

i 40

{

Vidn
wherein R? is nﬁ ,whereinnis 1,2, 3. 4, 5, or 6, and R° is C1-C: alkyl optionally
substituted by fluoro: phenvl optionally substituted by fluoro; pyridiny! optionally substituted

by fluoro or methyl; or cyclopropyl optionally substituted by fluoro.

Embodiment 41, The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R?

__,Cr m A
JfL [
is selected from the group consisting of )
- F\E/F FoF
J |
AW o o~ v /[\ P

W o F O 8

N N e

Q/© Oé\?: Q/©/ F Q/Q oé“
SRR R

> > s El
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- R F
. , . R , . , and anv of the

foregoing groups wherein any one or more hvdrogen atom(s} are replaced with deuterium

atom{s).

Embodiment 42. A compound, or a salt thereof, selected from Compound Nos. 1-66 in
FIG L.

Embodiment 43. A compound, or a salt thereof, selected from Compound Nos. 1-147.
Embodiment 44. A compound, or a salt thereof, selected from Compound Nos. 1-665.
Embodiment 45. A phammaceutical composition comprising a compound of anv one of

embodiments 1 to 44, or a salt thereof, and a pharmaceutically acceptable carrier or excipient.

Embodiment 46. A method of treating a fibrotic disease in an individual in need thereof
comprising administering a compound of any one of embodiments 1o 44 or a

phammaceutically acceptable salt thercof.

Embodiment 47. The method of embodiment 46, wherein the fibrotic disease is
pulmonarv fibrosis, liver fibrosis, skin fibrosis, cardiac fibrosis, kidney fibrosis,

gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis.

Embodiment 48. A kit comprising a compound of any one of embodiments 1 to 44, ora

pharmaceutically acceptable salt thereof.

Embodiment 49. The kit of embodiment 48, further comprising mstructions for the

treatment of a fibrotic disease.

Embodiment 50. A method of inhibiting avf6 integrin in an individual comprising
administering a compound of any one of embodiments 1 to 44 or a pharmaceutically

acceptable salt thereof.
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Embodiment 51. A method of inhibiting TGFP activation in a cell comprising
administering to the cell a compound of any one of embodiments 1to 44 ora

pharmaceutically acceptable salt thereof.

Embodiment 52. Use of a compound of any one of embodiments 1o 44 ora
phammaceutically acceptable salt thercof in the manufacture of a medicament for the

treatment of a fibrotic disease.

Embodiment 53. The compound of any one of embodiments 1 to 11, or a salt thereof,

wherein R? is C3-Cs atkyl substituted by both flucrine and -OCH:.

Embodiment 54. The compound of any one of embodiments § to 11, or a salt thereof,
wherein R? is C1-Cs alkyl optionally substituted by -OR?, and R? is phenyl optionally

substituted by fluorine.

Embodiment 55. The compound of any one of embodiments | to 11, or a salt thereof,
whercin R? is C1-Co alky! optionally substituted by ~OR?, and R® is pyridinyi optionally

substituted by fluorine or methyl,

Embodiment 56, The compound of any one of embodiments 1 to 11, or a salt thereof,

wherein R? is C1-Cs alkyl substituted by R wherein R is halogen.

Embodiment 57. The compound of any one of embodiments § to 11, or a salt thereof,
wherein R? is (1-Cs alkyl substituted by R? wherein R ig deuterium.

Embodiment 58. The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R¥ wherein R??is 3~ to 12-membered heterocyelyl
optionally substitoted by oxo.

Embodiment 59. The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R*® wherein R* is 4- to 5-membered heterocyclyl
optionally substituted by oxo.

Embodiment 60. The compound of any one of embodiments § to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R* wherein R?? is Ce-Cig aryl optionally substituted
by halogen or ~ORS.

Embodiment 61, The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R wherein R?? is phenyl optionally substituted by

halogen or —OR®.

137



WO 2020/210404 PCT/US2020/027335

Embodiment 62. The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R* wherein R*?is 5- to 10-membered heteroaryl
optionally substituted by Ci~Co alkyl.

Embodiment 63. The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R* wherein R?* is pyrazolyl optionally substitated
by methyl.

Embodiment 64. The conpound of any one of embodiments 1 to 11, or a salt thercof,
wherein R? is C1-Cs alkyl substituted by R? wherein R* is C3-Cs cycloalkyl optionally
substituted by -CN, halogen, or ~OR®.

Embodiment 65, The compound of anv one of embodiments | to 11, or a salt thereof,
wherein R? 1s C1-Cs alkyl substituted by R wherein R? is -S{0)R3.

Embodiment 66. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is pyridyl optionally substituted by R'2,

Embodiment 67. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is indazolyl optionally substituted by R*@

Embodiment 68. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is 1H-pvrrolopyridyl optionally substituted by R,

Embodiment 69. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
is quinoliny! opticnally substituted by R

Embodiment 70. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
is phenyl optionally substituted by R'2.

Embodiment 71. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R

is indanyl optionally substituted by R'2.

SYNTHETIC EXAMPLES

{86345} The chemical reactions in the Synthetic Examples described can be readily adapted
to prepare a number of other compounds of the imvention, and alternative methods for
preparing the compounds of this invention are deemed to be within the scope of this
invention. For example, the synthesis of non-exemplified compounds according to the
mvention can be successtully performed by modifications apparent to those skilled in the art,
e.z., by appropriately protecting interfenng groups, by utilizing other switable reagents known

in the art other than those deseribed, or by making routine modifications of reaction
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conditions. Alternatively, other reactions disclosed herein or known in the art will be
recognized as having applicability for preparing other compounds of the invention.

{00346] For the cxamples described hercin, reference to a General Procedure indicates that
the reaction was prepared using sinuar reaction conditions and parameters as the General
Procedures stated above.

PROCEDURES

{60347} Compounds provided hercin may be prepared according to Schemes, as exemplified
by the Procedures and Examples. Minor variations in temperatures, concentrations, reaction
tmes, and other parameters can be made when following the Procedures, which do not
substantially affect the results of the procedures.

Procedure A

H H
HO NH, HATU N No N
+ Ry
\[o]/\/\ A oren ¥ \g/\/\(,;\/\l
CH,CH,

{00348} N-cvclopropyl-4-(5,6,7 8-tetrahvdro-1.8-naphthyridin-2-yDbutanamide To a
mixture of 4-(3,6,7 8-tetrahydro-1,8-naphthyrnidin-2-yhbutanoic acid hydrochlonde (5.0 g,
1948 mmol} and cyclopropanamine (1.51 mL, 21 42 mmol) in CHaClz (80 mb) at 1t was
added DIPEA (13.57 mL, 77.9 mumol). To this was then added HATU (8.1 g, 21.42 mumob)
and the resulting mixture was stirred at rt for 2 h. The reaction mixture was concentrated in
vacuo and parified by normal phase silica gel chromatography to give N-cyelopropyl-4-
(5,6,7. 8-tetrahydro-1,8-naphthyridin-2-vi}butanamide.

Procedure B

y 2 | oHo N N N
Hal NP Ji HATU N s
H” T OH
\/\/m DIPEA C =
THF/DMF

[80349] N-(4-(5,6,7 8-tetrahydro-~ 1, 8-naphthynidin-2-yhHbutyhformamide. To a mixture of 4-
(5,6,7 8-tetrabydro-1, 8-naphthyrdin-2-yDbutan-1-amine (351 mg, 1.71 mmol} and formic
acid (0.09 mL, 2.22 mmol) in 4:1 THF/DMF (5 mL) was added HATU (844 mg, 2.22 mmaol)
followed by DIPEA (0.89 mL, 5.13 mmol) and the reaction was allowed to stirat it for T h.
The reaction mixture was concentrated in vacuo and purified by normal phase silica gel

chromatography to give N-(4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-vijbuty)formamide.
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Procedure C

e
H (/\ o
; DIPEA H
HoN N N, NN

E X + Br/\/O\ HN\_//\\//\\ ~
L ~PrOH w

[80336¢] N-(2-methoxyethyl)-4-(5,6,7 8-tetrahydro- 1, 8-naphthynidin-2-ylbutan- {-amine. A

mixture of 4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-yHbutan-1-amine (300 mg, 1.46 mmol),
1-bromo-2-methoxvethane (0.11 mL, 1.17 mmol) and DIPEA (0.25 mb, 1.46 mmol} mi-
PrOH (3 mL) was heated to 70° C for 18 h. The reaction mixture was allowed to cool to 1t
and then concentrated i vacuo and purified by normal phase silica gel chromatography to
give N-(Z-methoxyethyl}-4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yDbutan-1-amine.
Procedure D
H\ﬁ,ﬁi\/\/\ﬂ,m\ :}3\ BHy-THF /&\/\/\ﬁjﬁ\
O = i THF PN
{00351] N-methvl-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vlbutan-1-amine. To a solution
of N-(4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2~-yljbutyDformanude (200 mg, 0.836 mmol} in
THEF (2 mL) at rt was added borane tetrabydrofuran complex solution (1.0M in THF, 4.0 mL,
4.0 mmol) dropwise. The resulting mixture was then heated to 60° C for 2 h and then
allowed to cool to rt. The reaction mixture was dituted with MeOH and concentrated in
vacuo. The crude residue was purified by normal phase silica gel chromatography to give N-
methyl-4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-ybutan-1-amine.
Procedurc E
Ohe Ole
: LiAIH,

é |
H _— . H
HNTE/\V i N, N Do HNL_ o~ | N N
0 L F 7

{80352} N-(2-methoxyethyi}-4-(5,6,7 8-tetrahydro-1,8-naphthyndim-2-yhbutan-1-anmine (5).
To a solution of N-(2-methoxyethyl}-4-(3,6,7 8-tctrahvdro-1,8-naphthyridin-2-ylbutanamide
{155 g, 1.0 equivy in 1 4-dioxane {124 mL} at 1t was slowly added LiAlH: (1.0 M m THF,
123 mL, 2.2 equiv) and the resulting mixture was heated to reflux for 20 hours and then
cooled to 0° C. To thus solution was added FO (4.7 mL), then 1M NaGH (4.7 mL) then H:0
(4.7 mL) and warmed to room temperature and stirred for 30 minutes, at which time, sohd
MgS04 was added and stirred for an additional 30 minutes. The resulting mixture was filtered
and the filter cake was washed with THF . The filtrate were concentrated in vacuo to give N-

(2-methoxyethy)-4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-ylbutan- 1-amine.
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Procedure F

Mo IV NONEH_ ot M
{86353} methyl (8)-2-({tert-butoxycarbonybamino}-4-(methyl(4-(5.6,7 8-tetrahydro-1,8-
naphthyridin-2-vijbutvlamino)butanoate. To a muxture of N-methyl-4-(5,6,7,8~tetrahvdro-
1,8-naphthyridin-2-vbutan-1-amine (5) (187 mg, 0.85mmol) in MeOH (5 mb} at 1t was
added acetic acid (0.12 mL, 2.05 mmol} followed by methyl (8)-2-({tert-
butoxyearbonyljamino}-4-oxobutancate (217 mg, 4.94 munch). The resulting mixtare was
allowed to stir at 1t for 15 min, at which time, sodmm cvanoborohydride (80 mg, 1.28 mmol)
was added fo the reaction mixture and stirred for 30 min and then concentrated in vacuo. The
crude residue was purified by nommal phase silica gel chromatography to give methyl (8)-2-
{{tert-butoxycarbonyDamino}-4-(methyl(4-(5,6,7.8-tetrabvdro- 1,8-naphthvrdin-2-
vibutyhaminobutanoate.

Procedure G

| H y | H
BCCHNI\/N\M/N%/N\ HCI ..... . N N~ Aoy N
L oo I\/
o o W 2812 o a L

| |
[00354] methyl (8)-2-amino-4-(methvi(4-(5,6,7.8-tetrabydro-1,8-naphthyridin-2-
vhbutyljaminojbutanoate. To a solution of methyl (S)-2-({tert-butoxvecarbonyyamino}-4-
{methyl{(4-(5,6,7 &~tetrahvdro-1,8-naphthyridin-2-vDbutvhammo)butanoate (152 mg,
0.35mmol) in CH:Clz (2 mL) at rt was added 4N HCl in 1 4-dioxane (1 mL, 4 mmol)} and the
resufting mixture was allowed to stir for 2 h. The reaction mixture was concentrated in vacuo
to give methyl (8)-2-amino-4-{methyl(4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-
yhbutyDamino)butanoate as the trihvdrochloride salt.

Procedure H

—

\\/\\//' i-PrOH HNI\/ T E'\% N

Falo N
\/;N\}/ i i /‘ﬁN/ s
\/\/’\/N\/ N, ks N DIPEA (/\O

Cl

[B0355] A solution of methy] (8§)-2-amino-4-({2-methoxvethyi}(4-(5,6,7, 8~tetrabvdro-~1,8-
naphthyridin-2-yDbutyhaminobutanoate trihyvdrochioride (8¢ mg, 0.16 mmol}, 4-chloro-2-
methvi-6-(trifluoromethyDpyrimidine (64 mg, 0.33 vuvol) and DIPEA (0.23 mb., 1.31 mmol)
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i -PrOH (1 mL) was heated at 60° C overmght. The reaction was allowed to cool to 1t and
then concentrated in vacuo. The resubting erude residue was purified by normal phase silica
gel chromatography to give methvl (§)-4-((2-methoxyethy}{4-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-vhbutyDamino)-2-((2-methyi-6-(trifluoromethy Dpyrinudin-4-
vlaminojbutanoate.

Procedure P

F F
o rh LiOH, H,0 i Y
F .
TN N y HN N N. N
1 THEAeOH I\/ ~T e
([)‘ [¢] HO™ O #
methyi (3)-2-{{2-chioro-3- y N
fluorophenyl)aming)-4-(methyi{4-(5 6,7 8- {8)-2-{(2-chloro-3fluorophenybamino)-4-
tetrahydro-1,8-naphthyridin-2- (methyl4-(5,8,7,8-tetrahydro-1,8-
yl)butyl)amino)bitanoate naphthyridin-2-yl}butyhamincjbutanoic acid

{00336} (8)-2-((2-chioro-3-fluorophenyllamino}-d-{methyl(4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-ybutyllamino}butanoic acid To a solution of methyl (8)-2-((2-chloro-3-
fluorophenyljamino}-4~(methvi{4-(5.6.7 8-tetrahydro-1,8-naphthyridin-2-
vhbutyhaminobutanoate in 4:1:1 THF/McOH/HLO at rt was added lithium hydroxide
(approximately four equivalents) and the resulting mixture was stirred for 30 min. The
reaction mixture was concentrated 7 vacuo and the resulting crude residue purified by
reverse phase HPLC to give (8)-2-((2-chloro-3-fluorophenyliamino-4-(methyi{(4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vlibutyDaminc shutanoic acid.
Procedure Q

OMe OMe

; . ’ LiOH.Hs0 ’ (’ . ’

CbZ’NI\VN% THF, MaCH, HaO Cbz’NI\/ N\/\/’\ﬁ’ Nj/\Nj
0?0 & 07 0H ~F

{86357} (8)-2-{{{benzyloxy)carbonyhamino}-4-({({R)-2-methoxypropyl}{4-(5,6,7,8~
tetrahydro-~1,8-naphthyridin-2-yhbutvhaminobutanoic acid. A mixture of methyl (8)-2-
{{{benzyloxy)carbonvamino}-4~(((R)-2-methoxypropyi){4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-yDbutyDaminobutanoate (1 g, 1.90 mmol} in FoO (3 mb) and THF (3 mL)
and MeOH (3 mL} was added LiOH-H20 (159.36 mg, 3.80 mumol) and then the mixture was
stitred at room temperature for 1 h and the resulting mixture was concentrated in vacuo. The

mixture was adjusted to pH=6 by AcOH (Z mL) and the residue was concentrated in vacuo o
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give a residue to vield compound (8)-2-({{benzyloxy }earbonyiamino}-4-(({R)-2-
methoxypropyl 4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vhbutyl jJamine butanoic acid.
LCMS (ESI+H): m/z = 513.5 (M+H)Y" 'H NMR (400 MHz, DMSG-d): 8 ppm 7.25 - 7.37 (m, 3
Hy700(d, =728 He, I1H) 681 (brd, =750 Hz, TH) 6.22(d, J=728 Hz, 1 He) 493 -5.05
(m, 2H)3.68-3.77 (m, 1H) 325334 (m, 1 H)3.15-3.24 {m, 5 H) 2.58 (brt, J=6.06 Hz,
2H}229-249(m, 8H) 2.16 (brdd. J=1290, 6 06 Hz, I H) 1.69- 1.78 (m, 2 H) 1.58 - 1.68
(o, | H) 1.53 (quin, J=739Hz, 2 H) 1.28 - 1.40 (m, 2 H) 1.00 (d, }=595Hz, 3 H).
Procedure R

OMe

vty

3] H
y ¢ \ (CH3CBr, KO, CbZ,N;(\/NW\VNWN

N N Ny N o
Cbz Cs j DMA L
L 070
o7 oH /f\

{86338} tert-butyl (8)-2-({{benzyvloxvicarbonylamino}-4-({(R)-2-methoxypropyvi}4-
(5,6,7 8-tetrabhydro-1, 8-naphthyridin-2-yDbutyDamino)butancate: A sohution of {§3-2-
{{benzvioxyjarbonvljamino 3-4-{{{R}-Z-methoxypropy}{4-(5,6.7, 8-tetrahydro-1 8-
naphthvridin-2-vhbutyDaminoybutanoic acid (300 mg, 523 84 pomol, HOAc salt) m DMA (4
mb} was added N-benzyl-N N-diethyvlethanamimom chloride (11932 mg, 523 84 umol},
KoCO: {188 ¢, 13.62 mmol}, 2-bromo-2-methylpropane (3.43 g, 25314 mmol,). The mixture
was stirred for 18 b at the 553° € and then allowed to cool to room temperatore. The reaction
mixture was concentrated in vacuo and the aqueous phase was extracted with ethyl acetate.
The combined organic extracts were washed with brine, dried over Naz50,, filtered, and
concentrated in vacuo. The crude residue was purified by prep-TLC to give tert-butyl (8)-2-
{{{benzyloxyjcarbonyljamino}-4~(({(R)-2-methoxypropy{4-(5,6.7 8-tetrahydro-1,8-
naphthyridin-2-yhbutvhamino)butanoate. LCMS (ESH): m/z = 5693 (M+H)".

Procedure S

{80359] tert-butyl (8})-2-amino-4-({({R}-2-methoxypropyl}{(4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vDbutyljamino Ybutanoate. To a solution of tert-butyl (8)-2-

{{{benzvloxy)carbonvhamino}-4-(({R)-2-methoxvpropyii(4-(3,6,7.8-tetrabydro-1,8-
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naphthyndin-2-yhbutyhaminojbutanoate (107 mg, 188,13 pmol) in 1-PrOH (2 mL) was
added Pd{OH)» (26 mg} under an Nz atmosphere. The suspension was degassed under
vacoum and purged with Hz several times. The nuxture was stirred under Hz (15 psi) at room
temperature for 15 h. The mixture was filtered and concentrated in vacuo to give tert-butyl
(8)-2-amino-4-{({R}-2-methoxypropyl}{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
vibutylamino)butanoate. LCMS (ESI+): m/z = 435.5 (M+H)". 'H NMR (400 MHz, CDCl):
Sppa7.06(d, =734 Hz, 1 H)634(d, /=734 Hz, 1H}498(brs, | H)338-344(nm, 4 H)
334 (s, 3HI269(t, =630 Hz 2H) 2,51 -2.5% (m, SH) 231 (dd, /=13.39,5.56 Hz, 1 H)
186194 (m, 5H) 149169 (m, 6 H) 147 (s, 9H) 1.13{d, J=6.11 Hz, 3 H).

Procedure T
OMe i /L\ OMe
: 3 §

7 i
BuXPhos Pd 63 Nu N
( ' m \T/ o H

NaOtBu

HoN N Ng + NogN ————= HN Ne Ny N
I\/ ; P C i tAmOH I\/ w
o7 0 [ ]

b A

{86368} tert-butyl (S)}-4-({(R}-2-methoxypropvi}(4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-
vhbutyDamino}-2-((5-methylpyrimidin-2-yhamino)butanoate. To a solution of {(S)-tert-butyl
2-amino-4-({(R)-2-methoxvpropy)(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
vhbutyDaminobutanoate tert-butyl (§)-2-amino-4-(({R)-2-methoxypropvi){4-(3,6,7,8-
tetrahydro-1,8-naphthyridin-2-yhbutvilamino}butanocate (100 mg, 230.09 pmol) and 2-
chloro-5-methyl-pyrimudine (24.65 mg, 191.74 pmol} n 2-methyl-2-butanol (2 ml) was

added t-BuONa (2 M in THF, 191.74 ul)) and [2-(Z-amunophenyl)phenvi]-
methylsulfonyloxy-palladium;ditert-butyl-{2-(2 4,6-tritsopropyiphenyDphenyliphosphane

{1523 mg, 19.17 umol}, and the resulting mixture was stirred at 100° C for 14 h. The mixture
was concentrated m vacuo to give (S)-tert~-butyl 4-({{8)-2-methoxvpropyi}4-(5,6,7.8-
tetrabyvdro-1,8-naphthyridin-2-yDbutyDamine)-2-((5-methylpyrimidin-2-vlamino jbutanocate.

LOMS (ESIH): m/z = 527.3 (M+H)".
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Procedure U

m OMe [E/\\ﬁ OMe
J. J

~#N

I\/NV/\AFNIJ CH,Chy "\j/v\v"\ | N
0% oH <

{86361} (5)-4-(((R)-2-methoxypropvi)4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

vhbutylamino)-2-({(3-methylpyrimidin-2-vlaminobutanoic acid. To a solution of tert-butyl

ZT

/

{(8}-4-(((R)~2~methoxypropyl){(4-(5,6,7 8-tetrahydro-1, 3-naphthyndin-2-yhbutyJamino }-2~
{{(S-methyl pynimudin-2-vlaminolbutanoate (80 mg, 151.89 umeol} in DCM (2 mL} was added
TFA (254 .14 mg, 2.23 nunol) at 0° C. The mixture was stirred at room terperature for 6 h.
The mixture was concentrated in vacuo and the resulting crude residue was purified by prep-
HPLC to give compound (S)-4-{{{R)}-2-methoxypropyvi4-(5,6,7 &-tetrahvdro-1,8-
naphthyridin-2-vibutyljamino)-2-((5-methylpyvrimidin-2-yDaminojbutanoic acid. LCMS
(EST+): m/z = 471.2 (M+H)". 'H NMR {400 MHz, Methanol-d4) 6 ppm 8.57 (br s, 2 H) 7.60
(d,J=728Hz, 1 H}6.67(d, =728 He, I H)4 81 -486(m, L H)3.86(brs, 1 H)341-359
(m, 4 H}3.39(s,3H)333-338(m, 1 H}3.12-330(m, 3H)2.76-2.86 (m, 4 H) 2.54 {br
s, 1H)239%(brd, J=882Hz, 1H}230(s,3H)1.76-1.99(m, 6 H) 122 {(d. }=395 Hz, 3 H).

SYNTHETIC EXAMPLES

{60362} The chemical reactions in the Svnthetic Examples described can be readily adapted
to prepare a number of other compounds of the invention, and alternative methods for
preparing the compounds of this vention are deemed to be within the scope of this
mvention. For example, the synthesis of non-exemplified compounds according o the
mvention can be successfully performed by modifications apparent to those skilled in the art,
e.g., by appropnately protecting interfering groups, by utilizing other suitable reagents known
in 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
recogmized as having apphicability for prepanng other compounds of the invention.

{86363} For the examples described herein, reference to a Procedure indicates that the
reaction was prepared using similar reaction conditions and parameters as the Procedures

stated above.
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Example Al
Synthesis of {8)-2-fluoro-3-methoxypropan-1-amine
G O
\Q)H/\OH e BOBL \o’tkﬂ/\o;-a
KoCOs, Ki, DMF &
NH; Bn” "Bn

{86364} Methyl dibenzyl-D-serinate. To a mixture of methyl D-serinate hydrochloride (100
g, 642.76 munol) and KoCG5 (177.67 g, 1.29 mol) and KI (53.35 ¢, 321.38 mmol) in DMF
(1.5 L) was added benzyl bromide (241.85 g, 1.41 mol) at 0° C. The mixture was stirred at
253° C for 12 h. The mixture was quenched with H2O (3000 mL) and EtOAc (1 L x3). The
organic layer was washed with brine (1 L), dried over NaxS504, and concentracted in vacuo.
The crude product was purified by normal phase silica gel chromatographyto give methyl
dibenzyl-D-serinate.

o}

e}
~ DAST 8
3 ™~ LB0n
A on o Ay
Bn’N\Bn F o Bn

{66365} Methyl (8)-3-(dibenzylanuno)-2-fluoropropanoate. To a solution of methvl
dibenzyi-D-serinate (155 g, 517.77 mmol) in THF (1.2 L) was added DAST (102,65 g,
636.85 mmol, 84.14 mL) dropwise at §° C and the reaction mixture was stirred for 14 h at 1t
The reaction mixture was quenched with satarated ag. NaHCO3 (1 L) at 0° € and extracted
with EtOAc (500 mL x 3). The organic phase was dried over NaxSOq, filtered, and
concentrated in vacuo. The crude product was purified by normal phase silica gel

chromatography to give methyl (8)-3-(dibenzylamine)-2-fluoropropanoate.

O
LiBH LBr
\O)L\/\M,Bﬁ il HO N
E THE E  Bn
F Bn

603661 (8)-3-(dibenzylamino)-2-fluoropropan-1-ol. To a solution of methyl (§)-3-
{dibenzylamine}-2-fluoropropancate (103 g, 341.79 mmol) in THF (1 L) was added LiBH,4
(14.89 g, 683 58 mmeol) at 0° C. The mixture was stirred at 40° C for 12 h. The mixture was
poured into ag. NHCE {500 mL) at 0° C. The agueous phase was extracted with ethvl acetate
(300 mL x 3). The combined orgamic extracts were dned over NanSQOy, filtered, and
concentrated in vacuo to give {§8)-3-(dibenzyiamino)-2-fluoropropan-1-of that was used

without further punfication.

HG” __’\E\H’B” Mel, Nati \o/\;/\sy’a'i
F Bn THF E B
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{88367} (5)-N N-dibenzyl-2-fluoro-3-methoxvpropan-1-amine. To a solution of (5)-3-
{dibenzylamino}-2-fluoropropan-1-ol (51 g, 186.58 mumol) in THF (400 mL) was added NaH
{60% dispersion in mineraf o1, 11.19 g, 279 .87 mmol) at 0° € and the resulting mixture was
stirred at 0° C for 30 nun. To this was then added iodomethane (18.58 mL, 298.52 mmol) and
the mixture was stirred at ¢t for 12 h. The mixture was quenched with ag. NHaCl (500 mb) at
0° €. The aqueous phase was extracted with EtOAe (500 mL x 3). The combined organic
extracts were dried over NazSQs, tiltered, and concentrated in vacuo. The resulting crude
residue was purified by normal phase silica gel chromatography to give (8§)-N N-dibenzyi-2-

fluoro-3-methoxypropan-1-amine.

\O/\\;‘/\EE\E’B“ Hy, PAIC \O‘/\;’/\NHZ
F Bn MeOH F

{08368} (8)-2-fluoro-3-methoxypropan-1-amine. To a solution of {§}-N N-dibenzyi-2-
fluoro-3-methoxypropan-1-anune (15 g, 52.20 mmol) in MeOH (200 mL) was added Pd/C (3
¢}. The suspension was degassed under vacuum and purged with He theee times. The mixture
was stirred under Ho (50 psi) at 50° C for 12 h. The reaction muxture was filtered through a
pad of Celite and the filtrate was treated with HCVEtO A (50 mL) and then concentrated in
vacuo 1o give (§)-2-fluoro-3-methoxypropan- 1 -amine hydrochloride that was used without
further punification.

Example A2
Synthesis of tert-butyl 7-{4-oxobutyl}-3.4-dihydro-1,8-naphthyridine-1{2H)-carboxylate

H AR AT Boc
EtO N N LiHMDS EtO N N
] NS \] — I X
0 & BocO o /
THF

{00369} tert-Butyl 7-(4-cthoxy-4-oxobutyl}-3 4-dihydro-1,8-naphthynidine- 1 (ZH)-
carboxylate. To a solution of ethyl 4-(5,6,7 8-tetrahvdro-1,8-naphthvridin-2~yDbutanoate
{5.25g, 21.1 mmol) and di-tert-butyl dicarbonate (5.89 k., 25 4 mmol in THF (70 mL} was
added lithium bis(trimethylsilylamide (25.4 mL, 25 4 mmol) was added at 0° C. After 2 h,
the reaction was diluted with EtOAc (50 mb) and was quenched with sat NH4C1 (50 mL).
After 30 min of stirring, the layers were separated and the organic layver was washed with
brine (20 mL}, dried over Na:S504, and concentrated in vacuo. The resulting crude residue
was purified by normal phase silica gel chromatography to give tert-butyl 7-(4-¢thoxy-4-

oxobutyl)-3,4-dihvdro-1,8-naphthvridine- 1{2H)~carboxylate.

Boo T Boo
EtOW Ny No. LBHs o Niy 0N
S SCIE ¢
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{60376 tert-Butyl 7-(4-hydroxybutyl}-3,4-dihvdro-1,8-naphthyridine- 1{2H}-carboxylate. To
a solution of tert-butyl 7-(4-cthoxy-4-oxobutyl}-3 4-dihydro-1, 8-naphthyridine-1{2H)-
carboxylate (6.81 g, 19.5 mmol) in THF (50 L) was added LiBHs (1.0M m THF, 195 mL,
19.5 mmol) at rt. The mixture was stirred overmight and then quenched with sat. NHs{l and
dituted with EtQAc. The lavers were separated and the aqueous laver was extracted with
EtOAc. The combined organic extracts were washed with HoO, dried over NaxSQs, filtered,
and concentrated in vacuo. The resulting crude residue was purified by normal phase silica
gel chromatography to give tert-butyl 7-(4-hydroxybutyl)-3,4-dihydro-1,8-naphthyridine-

1(ZH}-carboxyiate.

Boc . Boc
HO\/\,/\Y;,N\ N {COCI, G NN
o DMSO H ' /U
NEty
CH,CI

[6083711 tert-Butyl 7-(4-oxobutyl}-3,4-dihydro-1,8-naphthyridine- H{2H)~carboxylate. A
solation of oxalyl chloride (2.57 mL, 293 mmol} in CHaClz (69 mL} was cooled to -78° C
for 5 minutes, at which time, dimethyl sulfoxide (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-dihydro-2H-
1,8-naphthyndine-1-carboxylate (6.9 g, 22.6 mmol) 1n CHCh (10.5 mL) was added and
stirred at -78° C for 1 h. Triethylamine (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
CHaClz. The organic layer was collected and dried over sodium sulfate. The organic layer
was concentrate to give tert-butyl 7-(4-oxobutyi)-3,4-dihvdro-1,8-naphthyridine-1{2H)-
carboxylate that was used without further purification.

Example A3

Synthesis of methy] (8)-4-((2-methoxvethy}4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

vibutyDamino)}-2-{quinolin-4-vlamino)butanoate

{86372} Methyl (S}-2-amimo-4-{(2-methoxyethvi}(4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
vl butylamino}butanoate. Prepared according to Scheme A using Procedure A with 2-

methoxyethylamine, then Procedure E. Procedure F, and Procedure G to give methvi (8)-2-
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amino-4-{{(2-methoxyethvi}{4-(5,6,7 &-tetrahydro- 1, 8-naphthyridin-2-
yhbutyDamino)butanoate.

Q/ F N\ o

K N\ » . P
H O ? PA(OAC),. BINAP
HZN'\/’\/N\/’\\//\Y’N\ N\, * / HNo N
i j Br I

KqPQy, Dioxane

:{\ /1“Z
/

;° ¢ °

{80373} Methyl (S)-4-((2-methoxyethyi{4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-yhbutyh)
amino)}-2-(quinolin-4-viamino)butanocate. A microwave vial containing methyl (8)-2-amino-
4-{(Z2~-methoxyethy}(4-(5,6,7. 8-tetrahvdro-1,8-naphthvadin-2-ylybuty Daminojbutanoate (125
mg, 0.3 mmol) was charged with 4-bromoguinohine (65 mg, 0.3 mmol), Pd{OAc) (6.3 mg,
0.03 mumol}, rac-BINAP (35 mg, 0.6 mmol), and KsPO4 (210 mg, 1.0 mumol) and then dihuted
with Dioxane (2 mL). The mixture was degassed and then sealed and heated to 100° C for 1
h. The reaction mixture was allowed to cool to 1t and then filtered and concentrated in vacuo.
The crude residue was purified by normal phase silica gel chromatography to give methyl
{§)-4-((Z-methoxvethyv1}{4-(5,6,7 8-tetrahy dro- 1, 8-naphthyridin-2-vibutyDaming}-2-
{quinolin-4-ylamino)butanoate.

Example A4

Synthesis of methyl (8)-2-{isoquinolin-1-viamino}-4-({2-methoxyethyi4-(5,6,7 8-

tetrahydro-1,8-naphthyridin-2-ylbutyl}amino )butanoate

j/ m o~

PA(OAS), s M _n i
_ H ) BiNap W r H
HoN N. Ny N N e FNe_ N Ny N
o Xg /‘ 8r Dioxane AO WP

7
{66374} Methyl (8)-2-(isoquinolin-1-ylamino}-4-{({2-methoxvethyl}(4-(3,6,7 8-tetrahydro-
1 &-naphthyridin-2-vUbutvamino)butanoate. A microwave vial contaming methyl (S8)-2-
amino-4-((2-methoxyethy}4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
yhbutyllamino}butanoate (125 mg, 0.3 mmol) was charged with 1-bromoisoquinoline (63
mg, 0.3 mmol), PA(OAc): (6.3 mg, 0.03 mmol), rac-BINAP (35 mg. 0.6 mmol}, and KsPO4
(210 mg, 1.0 mmol} and then diluted with Dioxane (2 mL). The muixture was degassed and
then sealed and heated to 100° C for 1 h. The reaction mixture was allowed to cool to 1t and
then filtered and concentrated in vacuo. The crude residue was purified by normal phase
silica gel chromatography to give methyl (S)-2-(isoquinolin-1-ylamino}-4-((2-

methoxyethyiy4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-vDbutvhamino) butanoate.
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{88375} In the followmg examples, compounds without specific synthetic descriptions may
be synthesized by procedures described herein, for example, analogous to that for compound
2, Scheme 1; compound 81, Scheme 5; and Compound 213, Scheme 24.
[68376] For example, (8)-2-((3-cvanopyrazin-2-yvijamino}-4-((2-(3,5-
difluorophenoxy jethy}{4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-vi}butyamino butanoic
acid {compound 597) may be prepared by slight modification of the procedures from Scheme
1. Instep 1, 2-(3,5-difluorophenoxy)ethan-1-amine may be substituted for cyclopropylamine
which may afford the analogous amine product. The amine product may then undergo a Boc
deprotection as in step 2 followed by a reductive amination as in step 3 to afford an
analogous tertiary amine product. This terttary amine may thon undergo a base mediated
hydrolvsis as in step 4 followed by deprotection of the benzyl carbamate under reductive
conditions as in step 5 to afford an analogous amino acid product. This amino acid may then
be reacted with a suitably activated heterocycle in an SnAr reaction, such ag 3-
chloropyrazine-2-carbonitrile to give the described compound. Sinularly, the analogous free
amino acid product from step 5 mayv be reacted with an analogous activated heterocycle as
depicted in step 6 and then subjecied to either reducing conditions as shown in step 7 of
Scheme 1 or cross-coupling conditions as shown in step 2 of Scheme 5 to afford further
prophetic compounds described.
{B0377] The tertiary amine products arising from step 3 in Scheme 1, if alternative amines
were substituted for eyclopropylamine, may alternatively be hvdrolvzed as depicted in step 1
of Scheme 24 followed by t-butylation of the acid product with t-buty] bromide under basic
conditions as shown in step 2 of Scheme 24, The resulting t-buty! ester product may be
deprotected under reductive conditions as in step 3 of Scheme 24 to afford an amino ester
product, which may then undergo palladium catalvzed cross-coupling with an appropriate
ary] or heteroary! halide as in step 4 of Scheme 24 to give an ester product that may be
exposed to acid to generate a final compound as i step 5 of Scheme 24.
{00378} For example, (8)-4-((2-(3.5-diflucrophenoxviethy){4-(5,6.7 8-tetrahydro-1,8-
naphthyridin-2-ylbutylJamino}-2-({ I-methyl-1H-indazol-3-yhamino}butanoic acid
{compound 624) may be prepared by slight modification of the procedures from Scheme 1.
In step 1, 2-(3,5-difluorophenoxy)jethan- 1 -amine may be sabstituted for cyclopropylamine
which would afford the analogous amine product. This amine product may then undergo a
Boc deprotection as in step 2 followed by a reductive anunation as in step 3 1o afford an
analogous tertiary amine product. The tertiary amine product may be hvdrolyzed as depicted
in step 1 of Scheme 24 followed by t-butylation of the acid product with t-butyl bromide

150



WO 2020/210404 PCT/US2020/027335

snder basic conditions as shown n step 2 of Scheme 24, The resulting t-botyl ester product
may be deprotected under reductive conditions as in step 3 of Scheme 24 to afford an amino
ester product, which may then undergo palladium catalyzed cross-coupling substituting 3-
bromo--methyl-1H-indazole for 6-chloro-N, N-dimethylpyrimidin-4-amine n step 4 of
Scheme 24 to give an ester product that may be exposed to acid to generate the described

compound.

{80378 Compound 1: (8}-4-(cyclopropyi(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butylamine)-2-((6-(difluoramethyD pyrimidin-4-yi} amino) butanoic acid. Prepared
according to Scheme A using Procedure A with cyelopropylamine, and Procedure H with 4-
chloro-6-(difluoromethypyrimidine. LCMS theoretical m/z = 4753, [M+H|+, found 475 .2.
[003808] Compound 1: (S)-4-feyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butybamino}-2-((6-(diflu oromethylpyrinidin-4-vi) amine) butanoic acid. Prepared
according to Scheme A using Procedure A with cyclopropyvlamine, and Procedure H with 4-

chloro-6-(difluoromethylpyrimidine. LCMS theoretical m/z = 4753, [M+H|+, found 475.2.
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Scheme 1, Compound 2:
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{08381} Step 1. tert-butyl 7-(4-{cyclopropylamine} butyl)-3,4-dihydro-1,8-naphthyridine-
1{2H)-carboxylate. To a solution of cvelopropanamineg (22.8 mb., 328.5 mmol}, AcOH (18.8
mk, 328.5 mmol}, and NaBH:CN (4.13 g, 65.7 mmol) n MeOH (100 mL) at 0° C was added
a solution of tert-butyl 7-(4-oxobutyl}-3 4-dihvdro-1,8-naphthyridine- 1 {Z2H)-carboxylate
(10.0 g, 32.9 mmol) in MeOH (100 mL} and the resulting mixtare was stirred at 1t for 16 h.
The mixture was diluted with sat. NaHCO5 and stirred unti] gas evolution ceased and then
concentrated i1 vacuo to remove the volatiles. The aqueous layer was extracted with EtOAc
and the combined organic extracts were dried over NaxS04, filtered, and concentrated in
vacuo. The crude residae was purified by prep-HPLC to give the title compound. LCMS
theoretical m/z = 346.3. [M+H]+, found 346.5.

[00382] Step 2. N-{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyDcyclopropanamine.
To a solution of tert-butyl 7-(4-(cyclopropyiaminoibutyl)-3,4-dikydro-1,8-naphthyndine-
1(ZH)-carboxylate (2.5 . 7.24 mumol) in EtOAc (10 mL) was added 4 M HCI m EtOAc (1.8
mL} and the resulting mixture was stirred at 1t for 12 h and then concentrated in vacuo. The
crude residue was vsed without further purification. LOMS theoretical mvz = 2462, [M+H,
found 246.0.
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{88383} Step 3: methyl (8)-2-(({benzyloxy)carbonyliaminoj-4-{cyclopropyl{4-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-yl} butyl)amino) butanoate. To a mixture of methyl (S)-2-
{{{benzyloxy)carbonvljamino}-4-oxobutanoate (2.59 g, 9.8 mmol) and N-(4-(5,6,7.8-
tetrahydro-1,8-naphthynidin-2-v1) butyleyclopropanamine hydrochloride (2.5 g, 8.9 mumol) in
DCE (40 mL) was added AcOH (761 uL, 13.3 mmol} at 0° C was added NaBH(OAc): (2.82
g, 13.3 mmol) and the resulting mixture was stirred for 1 h at rt. The mixture was dilated with
sat. ag. NaHCOs and stirred until gas evolution cecased and then was extracted with CHxCha,
The combined organic extracts were washed with brine and then dried over NaxSQu, filtered,
and concentrated in vacuo. The crude residuc was purified by normal phase silica gel
chromatography to give the title compound. LCMS theoretical m/z = 4953, [M+H]+, found
495 4.
{00384} Step 4 (8)-2-(((bengyloxyjcarbonyllaminal-4-{cyclopropyl(4-(5,6,7,8~tetrahiydro-
1, 8-naphthyridin-2-yi) butyliamino) butancic acid. 1o a sohution of methyl (8)-2-
{{(benzvloxy)carbonylamino}-4-(cyclopropyl{4~(5,6,7 Z-tetrahydro- 1, 8-naphthyridin-2-y1}
butyljamino} butanoate (4 g, 7.9 mmoly in 1: 11 THF/MeOH/HLO (36 mL) was added
LiOH-h( (664 mg, 15.8 mmol} at 0° € and the resulting mixture was stirred at 1t for 1 h.
The mixture was then adjusted to pH = 6 by the careful addition of 1 N HC1 and then
concentrated #» vacuo to give the title compound. LCMS theoretical m/z = 4803 [M}+, found
480.1.
{80385] Step 5: {8)-Z-amino-4-(cyclopropyl{4-(5,6,7,8~tetraliydro-1,8-naphthyridin-2-yi)
butylamino) butanoic acid. A flask containing (8)-2-({{benzyloxy)carbonvl)amino)-4-
{cvelopropyl{4-(5,6,7, 8-tctrahydro-1,8-naphthvridin-2-v1) butyamino) butanoic acid (4.5 g,
9.4 mmol} was charged with 20 wt% PA{OH}/C (4.5 g} and then diluted with :-PrOH (300
mi} and stirred under an Ho atmosphere at 50 psi for 48 h at t. The reaction mixture was
filtered through a pad of CELITE® and rinsed with MeOH and then concentrated in vacuo.
The crude residue was parified by reverse phase prep-HPLC fo give the title compound.
LCMS theoretical m/z = 347 2 [M+H]+, found 347 2.
{00386] Step 6: (8)-2-({5-bromopyrimidin-4-yi} amina)-4-{cyclopropyl(4-(3,6,7 8-
tetrahydro-1,8-naphthyridin-2-yl) butylamino) butanovic acid. To a solution of (8)-2Z-amino-
4-{cvclopropyl{4-(5,6,7, 8-tetrahvdro-1, 8-naphthyridin-2-vl) butyDamine) butanoic acid
triflucroacetate (150 mg. 0.3 mumol) in 4:1 THF/H20 (3 mL) was added 5-bromo-4-chloro-
pyriraidineg (69 mg. 0.4 mmol) and NaHCO: (137 mge. 1.63 mmol} and then was stirred at 70°
C for 2 h and then cooled to 1t and concentrated in vacro. The crude residue was used
without further purification.
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{80387} Step 7: (S)}-4-{cyclopropyl{4-(5,6,7,8-tetrahiydro-1,8~-naphthyridin-2-yi)
butyaminol-2-(pyrimidin-4-yiamino} butanoic acid. A flask containing (8)-2-{(5-
bromopyrmidin-4-yl) amino}-4-{cvelopropyl{(4-(5.6,7 8-tetrahydro-1.8-naphthyridin-2-vl)
butyhamino) butanoic acid (157 mg, 0.3 mmol) was charged with 20 wit% Pd/C (200 mg) and
then diluted with MeOH (20 mL} and the resulting mixture was stirred at 1t under an Ho
atmosphere for 4 h and then filtered and concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =425.2
(M+H)". 'H NMR (400 MHz, Methanol-d4): 8 ppm 8.34 (s, 1 H) 7.96 (brs, L H) 7.18 (d,
721 Hz, 1H)6.52 (brs, FH) 639(d, J=721 Hz, 1 H)3.87 - 4.65 (m, 1 H) 3.34-3.42 {m,
2HI276-296 (o, 2ZH) 270 (brt, =611 Hz, 4 H) 254 (br 1, J=7.03 Hz, 2H) 2.14 - 2.26
(o, TH)1.96-2.08(m, 1 H) 1.87(q, I=587THz, 3H) 1.62 (brd, J=4 40 Hz, 4 H)0.37-0.59
(m, 4 H). LCMS theoretical m/z = 425 3. [M+HJ+, found 425.2.

{00388] Compound 3: (8)-4-fcyclopropyl(4-(3,6,7,8-tetralydro-1,8-naphthyridin-2-yi)
butylamino)-2-(( I-methyl-1H-pyrazolof3,4-djpyrimidin-d-yi} amine) butancic acid. To a
mixture of (S)-2-amino~4-{cyclopropyi(4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-v1)
butyljamino} butanoic acid hydrochlonde {170 mg, 0.4 mmol} in 4:1 THFHO (2.5 mL) was
added 4-chloro-1-methyl-1H-pyrazolo]3.4-d|pyrimidine (75 mg, 0.4 munol) and NaHCOs
{112 mg, 1.33 mmol} and the resulting nmuxture was stirred at 70° C for | h. The reaction
mixture was cooled to 1t and concentrated in vacuo. The resulting crude residue was purified
by reverse phase prep-HPLC to give the title compound as the trifluoroacetate salt. '"H NMR
(400 MHz, D20): S ppm 8.32 -8.47 (o, 2ZH) 7.51 (br d, J=6.60 Hz, 1 H) 6.56 (brs, 1 H) 4 .85
(brs, 1 H}4.03(brs, 3H)3.29-363 (0, 6 H)2.38-291(m, TH) 1.64-195(m, 6 H)0.90
- 1.09 (m, 4 H). LCMS theoretical m/z = 479 3 [M+H]+, found 4792

{60389] Compound 4: (8}-4-((2-hydroxy-2-methylpropyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-y} butylamino)-2-(pyrimidin-4-ylamine) butanoic acid. Prepared according
to Scheme A using Procedure A with 1-amino-2-methylpropan-2-ol, Procedure H with 4-
chloropyvrimiding, and Procedure P. LCMS theoretical m/z = 4573 [M+H}+, found 457 2.
{00350) Compound 5: (§)-4-((2-methoxyethyl} (4-{5.6,7,8-tetralydro-1.8-naphthyridin-2-
vl buryDamino)-2-(quinazolin-4-ylamine) butanocic acid. Prepared according to Scheme A
psing Procedure A with Z-methoxvethan-1-amine, Procedure H with 4-chloroguinazoline,
and Procedure P. LCMS theoretical mv/z = 493 1. [M-+H}+, found 493.1.

{00391] Compound 6: (&)-4-{cyclopropyl{4-(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yi}

butyllamino}-2-(quinazolin-4-ylamino) butancic acid. Prepared according to Scheme A
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using Procedure A with cyclopropylamme, Procedure H with 4-chloroquinazoline, and
Procedure P. LCMS theoretical m/z = 4753, [M+H]+, found 475 3.

003921 Compound 7: (&8)-2-({7-fluoroguinazolin-d-vl} amino}-d-{{2-methoxyethyl) (4-
(5,6, 7. 8-tetrahydro- I, 8-naphthyridin-2-y} butylamino} butanoic acid Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-7-
fluoroquinazolineg, and Procedure P. LCMS theoretical nv/z = 511.3. {M+H}+, found 511.3.
{60393 Compound 8: (8)-4-((2, 2-difluoroethyl) (4-(3,6,7 8-tetrakydro-1,8-naphthyridin-
2-yl} butyDamino)-2-{quinazolin-4-ylamine} buranoic acid. Prepared according to Scheme
A using Procedure A with 2,2-difluoroethan-1-amine, Procedure H with 4-chloroguinazoling,
and Procedure P. LCMS theoretical n/z = 4993, [M-+H}+, found 4993,

[00394] Compound 9: (§)-4-((3,3-difluorocyclobuiyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl) butylamino)-2-{guinagolin-4-ylamin e} butancic acid. Prepared
according to Scheme A using Procedure A with 3,3-difluorccyclobutan-1-amine, Procedurs
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 523 3. [M+H]+, found
525.3.

[80393] Compound 18: (8)-4-((2-methoxpethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vl) butyDamino)-2-{(2-methyiguinazolin-4-yl} amino) butanovic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-2-
methylquinazoline, and Procedure P. LCMS theoretical m/z = 507 3. [M+H]+, found 507.3.
{06396} Compound 11: (S)-4-((Z-methoxyeihyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vi} butyamino)-2-{pyridof 2, 3-dJpyrimidin-i-ylamino) butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyvethan-1-amine, Procedure H with 4-
chloropyridof2,3-djpyrimidine, and Procedure P. LCMS theoretical m/z = 494 3, [M+H]+,
found 494 3.

{00397 Compound 12: (8)-2-({7-fluoro-2-methylguinazolin-4-yl} amino}-4-((2-
methoxyethyl) (4-(5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-yi} butyllamino) butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-I-amine,
Procedure H with 4-chioro-7-fluoro-2-methylquinazoline, and Procedure P. LCMS
theoretical m/z = 525.3. [M+Hi+, found 5253,

[60398] Compound 13: (8)-4-((2-methoxpethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-pl) butyDamino)-2-((7-(rifluoromethyllquinazolin-4-yl} amino) butancic acid. Prepared
according to Scheme A using Procedure A with 2-methoxyethan-1-anune, Procedure H with
4-chloro-7-(triftluoromethylquinazoline, and Procedure P. LCMS theoretical m/z = 561.3.
[M+H]+, found 561.3.
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[80399] Compound 14: (S)-4-({2-methoxyethyl) {4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-
2-pl) butyDamino)-2-((2-(rifluoromethyllquinagolin-4-yl} amino) butancic acid. Prepared
according to Scheme A using Procedure A with Z-methoxyethan-1-amine, Procedure H with
4-chloro-2-(trifluoromethylquinazoline, and Procedure P. LCMS theoretical m/z = 5613,
[M+H]+, found 561.3.
100400] Compound 15: ($)-4-((2-methoxyethyl} (4-{5,6,7,8-tetrakydro-1,8-naphthyridin-
2-p8) butyDamino)-2-({8-(trifluoromethyliquinazolin-4-yl) amino) butanoic acid Preparcd
according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with
4-chloro-8-(trifluoromethyl}quinazoline, and Procedure P. LCMS theoretical m/z = 561.3.
[M+H+, found 561 3.
{00401} Compound 16: (8)-4-({2~-methoxyethyl) (4-(5,6,7,8-tetrakydro-1,8-naphithyridin-
2-p&} butylaminol-2-(pyridof3,2-dpyrimidin-4-plamino} butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-
chloropyridof3.2-dipyrimidine, and Procedurc P. LCMS theoretical m/z = 494 3. [M+H]+,
found 4943,
[80402] Compound 17: (8)-4-((2-methoxpethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vl) butyDamino)-2-{pyrido]3,4-dJpyrimidin-d-ylaminoe} butanoic acid. Prepared according
to Scheme A using Procedure A with Z-methoxyethan-1-amine, Procedure H with 4-
chloropyridof3,4-dipyrimidine, and Procedure P. LCMS theoretical m/z = 494 3. [M+H]+,
found 494 3.
{60403} Compound 18: ($)-2-((5-fluoroquinazolin-4-yl} amino)-4-((2-methoxyethyl) (4-
(5,6,7,8-tetrakiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-3-
fluoroquinazoline, and Procedure P. LUMS theoretical m/z = 511.3. [M+H}+, found 511.3.
{00404} Compound 19: (§)-2-((6-fluoroquinazolin-4-pl} amino)-4-({(2-methoxyethyl) (4-
(5,6, 7, 8-tetrahydro- 1, 8-naphthyridin-2-yl) butyDamino) butanoic acid Prepared according
to Scheme A using Procedure A with 2-methoxvethan-1-amine. Procedure H with 4-chloro-6-
fluoroquinazoline, and Procedure P. LCMS theoretical nvz =511.3. [M+H]+, found 511.3.
180405) Compound 20: (8)-2-((8-flucroquinazolin-d-yi} amino}-4-((2-methoxyethyl) (4-
(5.6, 7, 8-tetraliydro- I, 8-naphthyridin-2-yl} butyllamine} butanoic acid. Prepared according
to Scheme A using Procedure A with Z~methoxvethan-1-amine, Procedure H with 4-chloro-8-
fluoroquinazoline, and Procedure P. LUMS theoretical ma/z = 511.3. [M+H}+, found 5113
[00406] Compound 21: (8)-2-((6, 7-difluoroquinazolin-4-yl amino}-4-((2-methoxyethyl}
{4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butylamino) butancic acid. Prepared
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according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with
4-chloro-6,7-difluoroguinazoline, and Procedure P. LCMS theoretical mvz = 5293 [M+H]+,
found 5293,

{00407} Compound 22: (§)-4-((2-methoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-ypi} butyDamino}-2-((2-methyl-6-(trifluoromethypyrimidin-4-yl} amino} batanoic acid.
Prepared according to Scheme A using Procedure A with Z-methoxyethan-1-amine,
Procedure H with 4-chloro~2-methyl-6-(trifluoromethy jpyrinudine, and Procedure P. LCMS
theoretical m/z = 525.3. [M+H]+, found 5253,

{60408} Compound 23: (8)-2-((6-{difluoromethydpyrimidin-4-vl) aminop-4-({2~
methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butvllamino) butanecic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-1-amine,
Procedure H with 4-chloro-6-(difluoromethvlpyrimidine, and Procedure P. LUMS
theoretical m/z = 493 3. [M+H]+, found 493.3.

{00409) Compound 24: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yi} butyDumino)-2-{(2-(triffuvromethyDpyrinddin-4-yl) amine} butanoic acid. Prepared

according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with

IM-+H]+, found 511.3.

[004108] Compound 28; ($)-4-(((8)-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-pi) butyljamino)-2-{(guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with 2-(S)-2-methoxypropan-1-amine, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 507.3. [M+H]+, found
507 4.

{80411} Compound 26: (8)-4-((2-methoxpethyi) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-vl) butyhamina)-2-((6-methyi-2-(triffuoromethylipyrimidin-4-yi) amino) butancic acid.
Prepared according to Scheme A osing Procedure A with 2-methoxyethan-1-amine,
Procedure H with 4-chloro-6-methyi-2-{trifluoromethypyrinmidine, and Procedure P. LUMS
theoretical m/z = 525.3. [M+H]+, found 525.3.

1080412} Compound 27: (S$)-4-((2-{methylsulfonyliethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyiamino)-2-(quinazolin-d-plamino} butanovic acid. Prepared
according to Scheme A using Procedure A with 2-(methvisulfonyljethan-1-amine, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 541.3. [M+H}+, found
5413,
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{80413} Compound 28: (S)-4-({2-plienoxyethyl) (4-(5,6,7,8-tetrahiydro~1,8-naphthyridin-
2-pl) butplamino)-2-(quinazofin-4-ylamine) butanoic acid. Prepared according to Scheme
D using Procedure € with (2-bromocthoxylbenzene, Procedure H with 4-chloroquinazoline,
and Procedure P. LCMS theoretical m/z = 5553, [M+H}+, found 555.3.

[00414] Compound 29: ($)-4-((3,3-difluoropropyl} {4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-ypi) butylamino)-2-{quinazolin-4-ylamine} butanoic acid Prepared
according to Schere A using Procedure A with 3,3-difluoropropan-1-amine, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 513 3. [M+H}+, found
513.4.

{80415] Compound 30: (&)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
Vi) batyDamino)-2-(quinazolin-d-plamins) butanosic acid. Prepared according to Scheme A
using Procedure A with 2- 3-fluoropropan-1-amine, Procedore H with 4-chloroquinazoline,
and Procedure P. LCMS theoretical m/z = 4953, [M+H}+, found 495.3.

{00416] Compound 31: (SI-4-(((5)-2-fluoro-3-methaxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butyBamino)-2-(guinazolin~-4d-ylamino} butanvic acid Prepared
according to Scheme A using Procedure A with (8)-2-fhucro-3-methoxypropan-1-amine,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 525 3.
IM-+H]+, found 5253

{00417} Compound 32: ($)-2-{{7-fluoro-2-methylguinazolin-4-yl} aminoj-4-((8)-2-
Jluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyl)amino)
butanoic acid. Prepared according to Scheme A using Procedure A with (8)-2-fluoro-3-
methoxypropan-i-amine, Procedure H with 4-chloro-7-fluoro-2-methyiguinazoline, and
Procedure P. LCMS theoretical m/z = 5573, [M+H]+, found 557 4.

{80418} Compound 33: (8)-4-(((3,3-difluorocyclobutyllmethyly (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyDamino)-2-((7-fluoro-2-methylquinazolin-4-yl) amino) butanoic
acid. Prepared according to Scheme D using Procedure C with 3-(bromomethvh-1.1-
difluorocyclobutane, Procedure H with 4-chloro-7-flucro-2-methylguinazoline, and

Procedure P. LCMS theoretical m/z = 571.3. [M+H]+, found 371 3.
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Scheme 2, Compound 34:
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[00419] Step L. Ne{2-methoxyethyl)-4-(5,6,7,8-tetraliydro~1,8-naphthyridin-2-yi)
butanamide. To a solution of 4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1) butancic acid
hydrochloride (2.6 g, 10.29 mmol} in CHaCh (26 mL) was added 2-methoxyethan- 1-amine
(1.3 mL, 15.44 nuvol), DIPEA (5.4 mL. 30.87 nunol), then HATU (5.67 g. 14.92 nunol) and
the resulting mixture was stirred at 1t for 2 h and then concentrated iz vacuo. The resulting
crude residue was purified using normal phase silica gel chromatography to give the title
compound.

[00420] Step 2. N-{2-methoxyethyl}~4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butan-1-
amine. To a solution of N-(Z-methoxyethvi}-4-(5,6,7, &-tetrahydro-1,8-naphthyridin-2-yl}
butanamide (1.1 g, 4.0 mmol) in 1,4-dioxans (11 mL) was added 2.0M LiAlHs in THF (4
mi, 8.0 nunol) and the resulting mixture was refluxed overnight and then allowed to cool to
rt. The solution was caretully neutralized by the cautious addition of HaO (310 pl), then | N
NaQGH (310 uL), then additional FO (310 pL) and the nmuxture was stirred at rt for 30 min
and then dried over MgSQ, filtered, and concentrated i1 vacuo. The resulting crude residue
was used without further purification.

{00421 Step 3. methyl (8)-2-{{tert-butoxycarbonyDamino)-4-((2-methoxyethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} hutyilamine} hutanoate. To a sohution of N-(2-
methoxyethvi}-4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-y1} butan-{-amine (927 mg, 3.52

159



WO 2020/210404 PCT/US2020/027335

mmol) and methyl (83-2-((tert-butoxycarbonyllamino)-4-oxobutancate (895 mg, 3.87 mmol)
in MeOH (10 mL) at rt was added AcOH (222 ul., 3.87 mmol) then NaCNBH; (243 mg, 3.87
mmol} and the resulting mixture was stirred at 1t overnight and then concentrated i vacuo.
The resulting crude residue was purified by normal phase silica gel chromatography to afford
the title compound.

100422} Step 4 methyl (S)-2-amino-4-((2-methoxyethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl) butylamino) butanoate. To a solution of methyl (S)-2-((tert-
butoxvearbonylamino}-4-{(2-methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1)
butyllamino} butanoate {700 mg, 1.46 mmol} in CHaCh (3 mL} was added 4 N HCl in
dioxane (5 mL) and the resulting mixture was stirred at rt for 2 h and concentrated in vacuo.
The resulting crude residue was used without further purification.

{00423] Step 5. methyl (S)-2-(isoquinolin-i-ylamino)-4-((2-methoxyethyl) {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y{} butyilamino} hutanoate. A microwave vial containing
methyl (8)-2~-amino-4-((Z-methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1}
butyhanuno) butanoate (125 mg, 0.3 mmol) was charged with -bromoisogquinoline (65 mg,
0.3 mmol}, PA(OACch (6.3 mg, 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol)}, and KsPO4 (210
mg, 1.0 mmol) and then diluted with dioxane (2 mL). The mixture was degassed and then
scaled and heated to 100° € for 1 h. The reaction mixture was allowed to cool to 1t and then
filtered and concentrated in vacuo. The crade residue was purified by normal phase silica gel
chromatography to give the title compound.

{60424} Step 6. (8)-2-Gisoquinolin-l-ylamino)-4-({2-methoxyethyl) (4-{3,6,7 8~tetrakydro-
1, &-naphthyridin-2-yl} butvamino} butancic acid. To a solution of methy! (5)-2-
{isoguinolin-1-ylamino}-4-((2-methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi)
butvijamino} butanoate (20 mg, 0.04 mmol) in 4. 1.1 THF/ MeOH/FLO (1.5 mb) was added
LiOH (5 mg, 0.20 mmol} and the resulting nuxture was stirred at «t for | h and then
neutralized with AcOH and concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS theoretical m/z = 492 3. [M-+H+, found
492 4,

180425} Compound 35: ($)-4-((2-{diflucromethoxyjethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphihyridin-2-yi} butyiamino)-2-(quinazolin-d-plamino} butanovic acid. Prepared
according to Scheme A using Procedure A with 2-{difluoromethoxyjethan-1-amine,
Procedure D, Procedure ¥, Procedure G, Procedure H with 4-chloroquinazoline, and
Procedure P. LCMS theorctical m/z = 5293 [M+H]+, found 5293
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Scheme 3, Compound 36:
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{60426} Step | methyl (8)-4-((2-methoxyethyvl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-
vl butyGamino}-2-(guinolin-4-ylamine) butanoate. A microwave vial containing methyl
{§)-2-amino-4-{{Z~-methoxyethvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl} butyBamino)
butanoate (125 mg, 0.3 mmol} was charged with 4-bromoquinoline (65 mg, 0.3 nunol),
PA(OAc) (6 mg, 0.03 mumol), rac-BINAP (35 mg, 0.6 mmol}, and KaPOs 210 mg, 1.0
mmol} and then diluted with dioxane (2 mL}. The mixture was degassed and then sealed and
heated to 100° C for 1 h. The reaction mixture was cool to 1t and then filtered and
concentrated in vacuo. The crude residue was purified by normal phase silica gel
chromatography to give methvl (8)-4-((2-methoxyethyvl) (4-(5,6,7.8-tetrahydro-1,8-
naphthyvridin-2-y1} butyljamino}-2-(quinolin-4-ylamino) butanoate.

{00427 Step 2. (8)-4-{(2-methoxyethyl} (4-(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yi)
butyllamino}-2-(quinolin-d-ylamine) butanocic acid. To a solution of methyl (8)-4-((2-
methoxyethyl) (4-(5,6,7 8-tetrahydro-1,&-naphthyridin-2-y1} butylDamino}-2-{quinohn-4-
viamino) butanoate (54 mg, 0.11 sumol) in 4:1:1 THF/McOH/H:O (3 ml) was added LiOH
(25.5 mg, 1.1 mmol} and the resulting mixture was stirred at rt for 1 h and then neuvtralized
with AcOH and concentrated i vacuo. The resulting crade residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS theoretical m/z = 492.3. [M+H]+, found
4923,

[00428] Compound 37: (8)-2-({7-chloroguinazolin-4-yl} amino}-4-((2-methoxyethyl) {4~
(5,6, 7, 8-tetrahydro- 1, 8-naphthyridin-2-yl) butyDamino) butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4,7~
dichloroquinazoline, and Procedure P. LCMS theoretical m/z = 527.3. [M+H}+, found 527.3.
{00429] Compound 38: (8)-2-((8-chloroguinazolin-4-yl) amino}-4-{(2-methoxyethyl (4-
(3,6, 7, 8-tetrahydro- I,8-naphthyridin-2-yi} butyllamine} butanoic acid. Prepared according
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to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4, 8-

{00430] Compound 39: (8)-2-(quinazolin-d-ylamino}-4-((4-(5,6, 7, 8-tetrahydro-1,8-
naphthyridin-2-yl) bugyl) {2-(2,2,2-trifluorcoethoxyjethyliamino) butanoic acid. Prepared
according to Scheme A using Procedure A with 2-(2,2 2-trifluorocthoxy jethan-F-amine,
Procedure H with 4-chloroguinazoline, and Procedure P. LCMS theoretical vz = 561.3.
[MH+HI+, found 561.3.

{86431} Compound 40: (8)-2-((7-fluore-2-methylguinazolin-4-yl} amino)-4-{(2-(4-
Jluorophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamine} butanoic
acid. Prepared according to Scheme D using Procedure C with 1-(2-bromocthoxy)-4-
fluorobenzene, Procedure H with 4-chloro-7-fluoro-2-methylquinazoline, and Procedure P.
LCMS theoretical myv/z = 605 3. [M+H}+, found 603.3.

{00432} Compound 41: (S)-4-{(3-fluorapropyl} (4-(5.6,7,8-tetrahypdro-1,8-naphthyridin-2-
vi} butyBamino}-2-((7-methoxyquinazolin-4-yl} amine) butanoic acid. Prepared according
to Scheme A using Procedure A with 3-fluoropropan-~1-amine, Procedure H with 4-chioro-7-
methoxyquinazoline, and Procedure P. LCMS theoretical m/z = 525 3. [M+H]+, found 5253,
{60433} Compound 42: (28)-4-((2-(2,2-diftuorocyclopropoxylethyl} (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-yi) butyllamino)-2-((7-fluoro-2-methylquinazolin-4-yl) amino) butanoic
acid. Prepared according to Scheme D using Procedure C with 2-(2-bromoethoxy)-1,1-
diftluorocyclopropane, Procedure H with 4-chiloro-7-fluoro-2-methviquinazoline, and
Procedure P. LCMS theoretical m/z = 587 3. [M+H]+, found 387 3.

{80434} Compound 43: (8)-4-((3-fluoropropyi) (4-(5,6,7,8-tefralhydro-1,8~-naphthyridin-2-
vl butyGamino}-2-{{8-methoxyquinazolin-4-pi} amino) buianocic acid. Prepared according
to Scheme A using Procedure A with 3-flucropropan-1-amine, Procedure H with 4-chioro-8-
methoxyquinazoline, and Procedure P. LCMS theoretical m/z = 525 3. [M+H]+, found 5253,
[00435] Compound 44: (8)-2-((6-(IH-pyrazol-1-yl) pyrimidin-4-pi} amino)-4-((2-
methoxypethyl) (4-(5,6,7 8-tetrahydro-1,8-naphithyridin-2-yi} butyllamino) butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-1-amine,
Procedure H with 4-chloro-6-{1H-pyrazol-1-y1} pyrinudine and Procedure P. LCMS
theoretical m/z = 509 3. [M+H}+, found 5093,

{80436} Compound 45: (8)-4-((2-(3,5-dimethyi-1H-pyrazol-1-vl) ethyl) (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butyllamina}-2-{guinazolin-4-ylamino) butanoic acid.

Prepared according to Scheme D using Procedure C with 1-(2-bromoethyl}-3,5-dimethyl-1H-
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pyrazole, Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z =
557.3. [MiH}+, found 557 3.

{00437} Compound 46: (8)-4-(({(8)-2-fluoro-3~-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino}-2-({2-methylquinazolin-4-pl) amino} butanoic acid.
Prepared according to Scheme A using Procedure A with (8)-2-fluorc-3-methoxypropan-1-
amine, Procedure H with 4-chlors-2-methviquinazoline, and Procedure P. LCMS theoretical
w/z =539 3. [M+H]}+, found 5393

{66438} Compound 47: (8)-4-((2-(3,5-diflucrophenoxyjethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yi) butylaminol-2-(guinazolin-d-plamino} butanovic acid Prepared
according to Scheme C using Procedure B with 2-(3 5-difluorophenoxyjacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 591.3.
[M+H]+, found 591.3.

{00439] Compound 48: ($)-2-((8-chloroquinazolin-4-pl} amino-4-((2-{pyridin-2-
Vioxylethyl) (4-(5,6,7,8~tetrakiydro-1,8-naphthyridin-2-yi) butyhamino) butanoic acid.
Prepared according to Scheme € using Procedure B with 2-(pyvridin-2-vloxy)acetic acid,
Procedure H with 4,8-dichloroquinazoline, and Procedure P. LCMS theoretical m/z = 590.3.
IM+H+, found 3903,

{00440] Compound 49: (8)-4-((2-(pyridin-2-yloxypethyl) (4-(5,6,7,8-tetrahydro-1.8-
napfithyridin-2-yi) butyDamino-2-i{quinazolin-4-ylamine} butanoic acid Prepared
according to Scheme C using Procedure B with Z-{pyridin-2-yloxyjacetic acid, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical vz = 556 3. [M-+H]}+, found
556.3.

{80441} Compound 50: (8)-4-((2-(2, 2-difluorcethoxyethyl) (4-(5,6,7,8~tetrabydro-1,8-
naphthyridin-2-yf) butyhaminol-2-(guinazolin-d-ylamino} butanovic acid. Prepared
according to Scheme C using Procedure B with 2-(2,2~-diflunrocthoxy jacetic acid, Procedure
H with 4-chloroquinazoline, and Procedare P. LCMS theoretical m/z = 343 .3, [M+H+, found
543.3.

{00442} Compound 51: (S)-2-(pyridof3,2-dJpyrimidin-d-ylamino)-4-((4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-pl) butypl} {2-(2,2, 2-trifluorcethoxylethylamino} buranoic
acid. Prepared according to Scheme A using Procedure A with 2-(2,2.2-

trifluorocthoxy jethan-1-amine, Procedure G, Procedure H with 4-chloropyridof3,2-
dipyrimidine, and Procedure P. LCMS theoretical myv/z = 562.3. [M+H]+, found 562.3.
[00443] Compound 52: ($)-4-{(2-((2-methyipyridin-3-y) oxyethyl) (4-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yi) butyljomino)-2-(guinagolin-4-ylamino) butanoic acid. Prepared
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according to Scheme € using Procedure B with 2-((2-methyipyridin-3-vi} oxyjacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 570 3.
IM-+H]+, found 570.3.

[00444] Compound 53: (8)-2-((7-fluoro-2-methylguinazolin-4-yl} amino)-4-((2-{{2-
methylpyridin-3-pi} oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y} butyllamino)
butanoic acid. Prepared according to Scheme € using Procedure B with 2-((2-methylpyridin-
3-v1) oxy)acetic acid, Procedure H with 4-chloro-7-fluoro-2-methviquinazoline, and
Procedure P. LCMS theoretical m/z = 602 3. [M+H]+, found 6023,

{00445} Compound 54: (8)-4-((2-{(2-methylpyridin-3-vi} oxy)ethyl} (4-(5,8,7,8-tetrakydro-
1,8-naphthyridin-2-yi) butylamino)-2-(pyridof 3, 2-djpyrimidin-4-ylamino) butanoic acid.
Prepared according to Scheme C using Procedure B with 2-((2-methylpyridin-3-y1)
oxylacetic acid, Procedure H with 4-chloropyrido[3,2-djpynimidine, and Procedure P. LCMS
theoretical m/z = 571.3. [M+H]+, found 571.3.

[00446) Compound 55; (S)-4-((Z-cthoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphithyridin-2-
vl buryDamino)-2-{guinazolin-d-ylamine) butanocic acid. Prepared according to Scheme A
using Procedure A with 2-ethoxyethan-1-amine, Procedure H with 4-chloroguinazoline, and
Procedure P. LCMS theoretical m/z = 5073, [M+H]+, found 507 3.

{00447 Compound 56: (8)-2-({7-fluoro-2-methylguinazolin-4-yi} amino)-4-((2-({6-
methylpyridin-3-yi} oxy)ethyl} (4-(3,6,7,8-tetraliydro-1 S-naphthyridin-2-yl} butyDaminoe}
butanoic acid. Prepared according to Scheme € using Procedure B with 2-{((6-methylpyridin-
3-y1) oxy)acetic acid, Procedure H with 4-chloro-7-fluoro-2-methviquinazoline, and
Procedure P. LCMS theoretical m/z = 602 .3, [M+H]+, found 602.3.

{80448} Compound 57: (8)-4-((2-((6-methyipyridin-3-yi} oxyyethyl} (4-{5,6,7,8-tetrahydro-
1, 8-naphthyridin-2-yi) butylamine}-2-(pyridof 3, 2-d jpyrimidin-4-ylamino) butanoic acid.
Prepared according to Scheme C using Procedure B with 2-((6-methylpyridin-3-v1}
oxyyacetic acid, Procedure H with 4-chloropyrido|3,2-djpynimidine, and Procedure P. LCMS
theoretical m/z = 871.3. [M+H]+, found 571.3.

{00449} Compound 58; (SI-4-((2-{(5-fluoropyridin-3-yl} oxyjethyl) (4-(5,6,7,8-tetrahydro-
1, 8-naphthyridin-2-yl) butyhiamino)-2-(guinazolin-4-ylamino) butanoic acid. Prepared
according to Scheme C using Procedure B with 2-((5-fhucropyridin-3-v1} oxy)acetic acid,
Procedure H with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z = 574 3.
IM+HI+ 5743,

[00450] Compound 59: ($)-4-((2-((6-methyipyridin-3-y oxyethyl) (4-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yi) butyljomino)-2-(guinagolin-4-ylamino) butanoic acid. Prepared

164



WO 2020/210404 PCT/US2020/027335

according to Scheme € using Procedure B with 2-((6-methyipyridin-3-vi} oxyjacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 570 3.
IM-+H]+, found 570.3.
[00451] Compound 60: ($)-4-((2-((5-fluoropyridin-3-vi} oxylethyl) (4-(5,6,7,8~-tetrahydro-
1,8-naphthyridin-2-yi) butyDamino}-2-(pyridof3, 2-djpyrimidin-d-plamino) butanoic acid.
Prepared according to Scheme C using Procedure B with 2-({(5-fluoropyridin-3-yl) oxylacetic
acid, Procedure H with 4~chloropyridof3.2-d|pyrimudine, and Procedure P. LCMS theoretical
m/z = 5753, [M+H}+, found 3753,
{00452} Compound 61: (8}-2-((7-fluoro-2-methylguinazolin-4-yi} aminoj-4-((2-((5~
fluoropyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butyHamino}
buranovic acid. Prepared according to Scheme C using Procedure B with 2-((5-fluoropyridin-
3-vl} oxyjacetic acid, Procedure H with 4-chloro-7-fluoro-2-methvlquinazoline, and
Procedure P. LCMS theoretical m/z = 606 3. [M+H]+, found 606 3.
{00453) Compound 62: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl) butyBamino)-2-(guinazolin~-4d-ylamino} butanvic acid Prepared
according to Scheme € using Procedure B with (R)-2-methoxypropanoic actd, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 507 3. [M-+H|+, found
507.3.
[00454] Compound 63: (§)-4-{{2-acetamidoethyl) (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-
2-pi} butyfaminoi-2-(quinaiolin-4-ylamine) butanoic acid. Prepared according to Scheme
B using Procedure F with N-(Z-ammnocthyDacetamide, Procedure H with 4-
chloroguinazoline, and Procedure P. LCMS theoretical m/z = 5203, [M+H]+, found 520.3.
{80455} Compound 64: (8)-4-((2-{dimethylamino}-2-oxoethyl} {4-(5,6,7,8-tetraliydro-1,8~
naphthyridin-2-yf) butyhaminol-2-(guinazolin-d-ylamino} butanovic acid. Prepared
according to Scheme B using Procedure F with 2-amino-N N-dimethvlacetanide, Procedure
H with 4-chloroquinazoline, and Procedare P. LCMS theoretical m/z = 520.3. [M+H+, found
5203
{00456] Compound 65: (S$)-2-((7-fluoro-2-methylguinazolin-4-vl) aminoj-4-(({R)-2-
methoxypropyl} (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-pl} butyllamina} butanoic acid.
Prepared according to Scheme C using Procedare B with (R)-2-methoxypropanoic acid,
Procedure H with 4-chloro-7-fluoro-2-methylguinazoline, and Procedure P. LCMS
theoretical m/z = 5393, [M+Hj+, found 539.3.
{00457 Compound 66: ($)-4-(((R)-2-methoxypropyl) (4-{5,6,7.8-tetrahiydro-1,8-
naphithyridin-2-yi} butyllamino)-2-{(2-methylguinazolin-4-yl) amino) butanoic acid.
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Prepared according to Scheme € using Procedore B with (R)-2-methoxypropanoic acid,
Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical m/z =
521.3. IM+H}+, found 521.3.

[00458] Compound 67: (8)-2-{(3-cyanopyrazin-2-vl} amino}-4-((2-methoxyethyl} (4~
{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butpllamino) butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 3-
chloropyrazine-2~carbonitrilcand Procedure P. LCMS theoretical my/z = 468 3. [M+H]+,
found 468.3.

Scheme 4, Compound 68:
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{60459 Step 1. {R-N-{Z-methoxypropyl}-4-(5,6,7,8-tetralivdro~1,8-naphthyridin-2-yi)
butanamide. To a solution of 4-(5,6,7 8~tetrahvdro-1,8-naphthvridin-2-v1) butanoic acid
hydrochloride (2.6 g, 10.29 mmol) in CHaClz (26 mL) was added (R)-2~-methoxypropan-1-
amine {1.38 g, 15.44 mmol), DIPEA (5.4 mL, 30.87 mmol}, then HATU (5.67 g, 14.92
mmol) and the resulting mixbure was stirred at 1t for 2 h and then concentrated in vacuo. The
resulting erude residue was purified using normal phase silica gel chromatography to give the
title compound.
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[8046G] Step 2: (R}-N-{2-methoxypropyl}-4-{3,6,7,8-tetrahydro-1,8-naphthyridin-2-yl}
butan-I-amine. To a solution of (R)-N-(2-methoxypropyii-4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butanamide (1.2 g, 4.0 mmol} in 1 4-dioxane (11 mL}) was added 2.0M
LiATHs in THF (4 mL, 8.0 mmol) and the resulting mixture was refluxed overnight and then
allowed to cool to 1t. The solution was carcfully neatralized by the cautious addition of H20
(310 pl), then 1 N NaOH (310 ul), then additional HzO (310 pl) and the mixture was
stirred at rt for 30 min and then dried over MgSOy, filtered, and concentrated i1 vacuo. The
resulting crude residue was used without further purification.
{00461} Step 3: methyl (3)-2-(((henzyloxy)carbonyliamino)-4-({{R)~2-methoxypropyl) (4
(5,6, 7.8~tetrahydro-1,8-naphthyridin-2-yi} butyllamino} butanoate: To a mixture of (R)-N-
(2-methoxypropy)-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butan-1-amine (10 g, 36.05
mmol) and methyl (8)-2-(((benzvioxy)carbonylDaminge}-4-oxcbutanoate (10.52 g, 39.65
mmol} n 1,2-DCE (100 mL} at 0° C was added AcOH (3.09 mL, 54.07 mmol) then
MNaBH{OAc) (11.46 g, 54 07 mmol) was added and the resulting mixture was stirred at 1t for
1 h. The resulting mixture was diluted with MeOH and then was concentrated i vacuo. The
residue was taken back up in CHoCh and sat. ag. NaHCGs and then the layers were seperated
and the agueous laver was extracted with CHzClz. The combined organic extracts were dried
over NaxSQu, filtered, and concentrated 7 vacuo. The resulting crude residue was purified by
normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z =
527.5 (M-+H)"™
{60462} Step 4. (8)-2-t{{benzyloxyjcarbonyamino)-4-{{{R)-2-methoxypropyl) (4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-y bhutyllamino} butanovic acid. To a misture of methyl (8)-
2-{{{benzyloxy)carbonyamine }-4-({({R}-2-methoxypropyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-y1} butyljamino} butanoate (6 g, 11.39 mmol) in 1:1:1 THF/MeOH/H:0 (60
mbL) was added LiOH Hz0 (956 mg, 22.78 amol) and the resulting mixture was stired at ot
for 1 h. The mixture was then adjusted to pH = 6 by the addition of AcOH and then
concentrated 7 vacuo to give the title compound as the acetate salt that was used without
further purification. LCMS (ES1+): m/z = 513.2 (M+H)™.
{80463} Step 5: (8)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-
naphihyridin-2-yf} butyfamine} butanoic acid: To a solation of (8)-2-
{{{benzyloxycarbonylamine -4-({{R}-2-methoxvpropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butylJamino) butanoic acid acetate (8 g, 13.97 mmol) in i-PrOH (36 mlL)
was added 20 wi% PA{OHR/C (1.96 g) and the resulting suspension was evacuated and
backflled with Hz several times. The resulting mixture was stirred under an Ho atmosphere at
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rt for 2 h and then the mixture was filtered and concentrated under reduced pressure to give
the title compound as the acetate salt that was used without further purification. LCMS
(ESI+y: m/z = 3792 (M+H)".
[00464] Step 6 {8}-2-((5-cyanopyrimidin-2-yl) amino}-4-(((R)-2-methoxypropyl) {4-
{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butpllamino) butanovic acid. To a solution of (§)-
2-amino-4-{{{R}-2-methoxvpropyl) (4-5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1}
butyhamino) butanoic acid acetate (100 mg, 228 pumol) in 4:1 THF/ Hz0 (2.5 ml) was added
solid NaHCOs (57 mg, 684 umol) followed by 2-chloropyrimidime-5-carbonitrile (33 mg, 239
pumotl). The resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t. The
mixture was adjusted to pH = 6 by the addition of ag. 1 M H{l and then concentrated in
vacuo. The resulting crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 482 3 (M+H)™ 'H NMR (400 MHz, Methanol-ds} & ppm
848 -864(m, 2H) 721 {(d, <728 Hz, 1 H}6.42 (d, /=728 Hz, 1 H) 4 41 {dd, J=6.62, 485
Hz, 1H)3.71{ddd. /=9.26,6.06,320Hz, 1 H)}336-341 (m, 2H)332-334(m, 1 H)3.33
(s, 2H) 3.26(brdd, J=13.78, 6. 73 Hz, T HD 302 -3.12(m, 2 H)2.87 - 300 (m, 3 H) 2.71 (1,
J=6.06 Hz, 2HY 2.59 (brt, J=7.06 Hz, 2 H} 222 - 232 {m, 1 H}2.06 - 2.16 (m, 1 H} 1.88 (dt,
J=11.52 604 Hz, ZHY 1.72 (brs, 4 B) 1.17 (d, J=6.17 Hz, 3 H}.
{00465] Compound 69: (8)-4-(((R)-2-methoxypropyl) (4-(5,6,7 8~tetrahydro-1,8-
napfithyridin-2-yi) butyamino)-2-((5-(trifluoromethyDpyrimidin-2-pi} amino) butanoic
acid. {S)-2-amino-4-({{(R)-2-methoxypropvl) {(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butyljamino) butanoic acid acetate {100 mg, 228 umoly in 4:1 THF/H20 (2.5 mlL) was added
solid NaHCOs (38 mg, 456 umol) followed by 2-chloro-5-(triflucromethyhpyrinudine (44
mg, 239.42 umol). The resulting mixture was stirred at 70° C for 1 h, cooled to rt, adjusted to
pH = 6 by the addition of 1 M HCl, and then concentrated in vacuo. The resulting crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+):
m/z = 3252 (M+H)" 'H NMR (400 MHz, DMSO-ds) & ppm 9.72 - 10.42 (m, 1 H) 8.65 (5,2
Hy805-833¢m, 2 H}759(d, /=734 Hz, TH)662(d, J=734Hz, 1 H} 457 (brs, | H)
3.88 (ddd, ./=8.99, 611,312 Hz. 1 H) 3.45 (1, /=556 Hz, 2 H)3.24 - 338 (m, 4 H) 3.06 -
323(m, SHY269-280(m 4H)223-243(m, 3H) 1.81-190(m,2H) 1.70- 180 (m, 4
H) 1.14 {d, /=624 Hz, 3 H).
{080466] Compound 70: (8-2-((S-bromopyrimidin-2-y8 amino}-4-((R})-2-methoxypropyl)
(4-(5,8,7,8-tetrahydro-1 &-naphthyridin-2-yl} butyllamino} butanoic acid. (5)-2-amino-4-
{{({R}-Z-methoxypropyl) (4-(5.,6,7, 8-tetrahvdro-1,8-naphthyridin-2-v1) butyl}amino) butanocic
acid acetate (100 mg, 228 umol) in 4:1 THF/HO (2.5 mL) was added solid NaHCO; (57 mg,
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684 pmotl) followed by 3-bromo-2-chloro-pyrimidine (46 mg, 239 umot). The resulting
uxture was stiered at 70° € for 1 h and then allowed to cool to rt. The mixture was adjusted
to pH = 6 by the addition of agq. 1 M H(1 and then concentrated in vacuio. The resulting crude
residue was purified by reverse phase prep-HPLC to give the fitle compound. LCMS (ESHH):
m/z = 5352 (M+H)™. 'H NMR (400 Mz, Methanol-ds) 6 ppm 8.47 - 8.35 (m, 2 H) 7.35 (d,
J=728 Hz, L H} 6.65(d, J=7 30 Hz, 1 H)4.70 {(dt, /=8.49, 435 Hz, 1 H) 3.82 (brs, 1 H) 349
3533 (m, 2H)337(d, =12 13 HZ 4 H) 313329 (m, 4 H) 276 -285 (o, 4 Hy 241 -
25 (m, 2H) 230 {(brd, 1080 Hz T H)190-200(m, 2 H) 179 (brs, 4 H) 1.21 1,
J=529 Hz, 3 H).

{80467} Compound 71: (8)-2-(({ H-pyrazelof3 4-dipyrimidin-4-yl} amino}-4-(((R)-2-
methoxypropyl} (4-(5,6,7,8~tetrabydro-1,8-naplithyridin-2-pl} butyDamino} butanoic acid.
(8)-2-amino-4-{{{R)-2-methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-y1}
butyDamino) butanoic acid acetate (150 mg, 342 pumol) in 4.1 THF/H2O (2.5 mb) was added
NaHCO; (86 mg. 1.03 mmuol) followed by 4-chloro-1H-pyrazolof3.4-djpyrimidine (36 mg,
359 pmot). The resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t
The mixture was adjusted to pH = 6 by the addition of ag. I M HCl and then concentrated in
vacun. The resulting crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH): m/z = 497.3 (M+HY" . 'H NMR (400 MHz, DMSCO-de) S ppm
1434 (brs, 1H)983-10.11 (m, T H) 893 (brs, L H) 834 (brs, 1 H)8.11 (brs, 1 H) 7.60
(d, /=728 Hz, 1 H)6.63{(d, J=750Hz, 1 H} 493 (brs, | H)3.88 (brs, 1 H} 342 (brs, 2 H}
326-339(m, 2H)324 (s, 3H)3.17(brs, 4 H)2.72(br 4, /=595 Hz, 4 H) 2.42 (brs, 2 H)
1.64-186(m, 6 Hy 111 (d, /=595Hz, 3 H).

{60468} Compound 72: (8)-4-(((R}-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyaminol-2-((2-{trifluoromethyipyrimidin-d-yi} amino} butanoic
acid. (8)-2-amino-4-({{R)-2-methoxvpropvl) (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y1)
butyDamino} butanoic acid acetate (100 mg, 228 ymol} in 4.1 THF/H2O (2.5 mL) was added
NaHCOs; (57 mg, 684 umol) followed by 4-chloro-2-{trifluoromethyhpyrimidine (44 mg, 239
pmol). The resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t. The
mixture was adjusted to pH = 6 by the addition of ag. 1 M HCI and then concentrated in
vacuo. The resulting crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH): m/z = 5235 3 (M+H)™. 'H NMR (400 MHz, Methanol-ds) & ppm
827 (brd, /=551 Hz, 1 H) 7.60(d, /=728 Hz, 1 H) 6.96 (d, /=639 Hz, 1 H) 6.65(d, J=7.28
Hz, 1H)486¢brs, IH)3.82(brd, J=595Hz, 1 ) 3.42-355(m, 3 H)3.37(d, /=838 Hz,
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4H)3.12-330{m, 4 H)2.72 - 286 (m, 4 H) 248 (dt, J=11.85, 587 Hz, L H} 226 - 2.39 {m,
1TH195(q, /=590Hz 2H) 1.73 - 1.90 (m. 4 H) 1.22 {dd, J=6.06, 1.87 Hz, 3 H).
{00469] Compound 73: (8)-4-(((R}-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
nraphthyridin-2-pl} butyliamino)-2-({2-phenyipyrimidin-4-yl} amino} butanovic acid {5)-2-
amino-4-(({R}-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi} butyljamino)
butanoic acid acetate (150 mg, 342 pmol), 4-chloro-2-phenylpyrimidine {65 mg, 342 umol)
in DMA (2 L)) was added DIPEA (179 uL, 1.03 ramol) and the resulting mixture was
stirred at 100° C for 2 h. The mixture was cooled to rt and then adjustedto pH=6byag. I M
HCT and then concentrated i vacuo. The resulting crude residue was purified by reverse
phase prep-HPLC to afford the title compound. LCMS (ESI+): m/z = 3333 (M+H)" 'H
NMR (400 MHz, Methanol-ds} d ppm 8 24 (brd, /=595 Hz, 2 H) 8.11 (brs, L H) 7.37 - 748
, 3H)7.16{brd, /=551 Hz, I H) 649 (brs, 1) 638 (d, =750 Hz, 1 H}4.65 (brs, 1 H)
368{brd, S=3595Hz 1 H}336(brs, IH)3.23-330{(m, 5H)282-318{(m, 5 H)2.52-
269, 4H) 235 (brs, TH)2.13-221 (m, 1 H) 1.62-186(m, 6 H) 1. 14 (d. /=6.17Hz 3
H).
{80478} Compound 74: (8)-4-(((R}-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-vi} butyflaminol-2-((1-methyl-1H-pyrazolof3,4-djpyrimidin-4-vl} amino)
butanoic acid. (S)-2-amino-4-(({R)-2~-methoxypropyl}y (4-(5,6,7.8-tetrabydro-1,8-
naphthyridin-2-vl} butvljamino} butanoic acid acetate (100 mg, 228 pmol) in 4:1 THFHO
(2.5 mL} was added NaHCO; (57 mg, 684 pumol) followed by 4-chloro-1-methyi-
pyrazolof3,4-djpyrimidine (40 mg, 239 pmol) and the resulting mixture was stirred at 76° C
for I h. The nmuxture was cooled to 1t and then adjusted to pH =6 by ag. I M HCI and then
concentrated in vacuo. The resulting crude residue was parified by reverse phase prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 511.3 (M+H)". TH NMR (400 MHz,
Methanol-d4) 3 ppm 8.60 (brd, /~16.54 Hz, 1 H} 8.30 (s, | H) 7.59 (d, /=750 Hz, L H) 6.66
(d, =728 Hz, t H)5.07(brdd, J=8.05,562 Hz, I H) 4.09 (s, 3 H)3.87 (brs, I H) 3.59 (br
d, /=16 76 Hz, T H)343-353(m, 4 H)339¢(s,3H)333-336{m, L H)3.15-329{(m, 2
Hy277-285(m 4H)2.51-268(m, 2H) 1.78 - 198 (m, 6 H) 1.23 (d, J/=5.95 Hz, 3 H).
{00471} Compound 75: ($)-4-({2-iydroxyethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
v butyDamine)-2-(quinazolin-4-ylamino) butanoic acid. Prepared according to Scheme A
using Procedure A with Z-aminoethan-1-ol, Procedure H with 4-chloroquinazoline, and
Procedure P. LCMS theoretical m/z = 4793, [M+H]+, found 479.3.
[604721 Compound 76: ($)-2-{(3-cyanopyrazin-2-yl} amino}-4-(((R}-2-methoxypropyl} (4-
{5,6,7,8-tetrabydro-1 S-naphthyridin-2-yi} butvljamine} butanoic acid. {8)-2-amino-4-(({R)-
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2-methoxypropyl) (4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-vl) butyl)amine) butanoic acid
acetate (100 mg, 228 pmol) in i-PrOH (2 mL) was added DPIEA (199 ul., 1.14 mmol} and 3-
chloropyrazine-2Z-carbonitrile {35 mg, 250 82 pmol} and the resulting mixture was stirred at
70° C for 12 h. The mixture was cooled to 1t and then adjusted to pH = 6 by ag. | M HCl and
then concentrated i vacuo. The resulting crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 482 2 (M+H)". 'H NMR (400 MHz,
Mothanol-da) d ppm 8.23(d, /=232 Hz, 1 H) 787 (d, <232 Hez, 1 H) 7.15(d, /=734 Hz, |
Hy638(d, =734 He, I H)4404, J=5S50Hz 1 H}363-373(m, [ H}335-339(m, 2 H)
331-332(m, 3H33.12-322(m, 1 H)2.81-3.03 (m, SH)2.69 {1, /=6.17 Hz, 2 H) 2 51 -
260(m, 2H)2.26(dq, S14.35,699 Hz, 1 HY2.06-2.16(m, 1 H) 1.86(q. J=590Hz 2 H)
167 (brs, 4H) 1.15(d, /=599 Hz, 3 H).
{00473] Compound 77: (8)-2-((6-(1 H-pyrazol-I-vi} pyrimidin-4-yl} amino)-4-(((R}-2-
methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pl) butyllamino) butanovic acid.
(8)-2-anmino-4-{((R)-2-methoxypropyl) (4-(5,6,7,8~tctrahydro-1,8-naphthyridin-2-v1}
butyhanuno) butanoic acid acetate (100 mg, 228 pmol) in DMA (2 mL) was added DIPEA
(119 pL, 684 umol} followed by 4-chloro-6-pyrazol-1-yl-pyrimidine (45 mg, 251 pmol) and
the resulting mixture was stirred at 100° C for 2 h. The mixture was cooled to rt and then
adjusted to pH = 6 by 1 M HCI and then concentrated in vacuo. The resulting crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH+): m/z =
523.3 (M+H)". 'H NMR (400 MHz, Methanol-d<) § ppm 8.51 (d. J=2.21 Hz, 1 H) 8.33 (s. 1
Hy775(, 1H)7.06(d, =728 Hz, LH) 700 (brs, 1 H) 6.52 (d, /=1 76 Hz, 1 H) 6.39 (d,
J=T28Hz, T HY 449 (brs, 1 HD3.75(brs, T HY3.33-342(m, 6 H)3.00-3.15(m, 3 H)
286-298(m, 2H}2.67 (brt, J=6.17Hz, 2 H) 2.56 - 2.62 (m, 2 H}2.23 - 235 {m, 1 H} 2.11
(brdd, J=14.44, 5.40 Hz, 1 H) 1.85 (q, J=5.95 Hz, 2 H) 1.72 (brd, J=3.75 Hz, 4 H) 118 (d,
J=595Hz, 3 H).
[00474] Compound 78: (8)-2-{(5-fluoropyrimidin-2-yi) aminop-4-(((R}-2-methoxypropyi)
{4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yl} butylamino} butanoic acid (8)-2-amino-4-
({(R)-2-methoxypropyl) (4-(5,6,7 8-tetraliydro- 1, 8-naphthyridin-2-y1} butyl}amino} butanoic
acid acetate (150 mg, 342 umol), 2-chloro-5-fluoropyrinidine (50 mg, 376 umol) in DMA (2
mb} was added DIPEA (179 gL, 1.03 munol) and the resulting mixture was stirred at 100° C
for 2 h. The mixtare was cooled to rt and then adjusted to pH = 6 by ag. 1 M HCl and then
concentrated in vacuo. The resulting crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH+): m/z = 4752 (M) JH NMR (400 MHz,
Methanol~ds) & ppm 8.33 (s. 2 H) 7.60 (d, J=7.28 Hz, 1 H) 6.61 - 6.67 (m, 1 H) 4.57 - 4.66
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{m, TH}3.74-387(m, 1 H)348-353(m, 2H)339-348(m, 1 H)332-339(m, 4 H)
3.32-329(m, 4 H) 2.80 (dt, /=17 81, 6.64 Hz, 4 H) 2.37 - 2.50 {(m, 1 H) 2.25 (br dd, ./=9.04,
353Hz, 1H) 195 (dt, /=1191,595Hz, 2H) 1.79 (brd, J=573 Hz, 4 H) 1.21 (1, /=6 28 Hz,
3H).

{00475] Compound 79: ($)-2-((1 H-pyrazolof4,3-djpyrimidin-7-vl) amino}-4-({{R}-2-
methoxypropyl) (4-(5,6,7,8-tetrab ydro-1,8-naphthyridin-2-yi) butyljamino) butanoic acid:
(8)~Z~amuno-4-(((R)-2-methoxypropyl) (4-(5,6,7, 8~tctrahydro-1,8-naphthyridin-2-v1)
butyhaminoe} butanoic acid acetate (100 mg, 241 pmol) in 4:1 THFHL0 (2.5 mL) was added
NaHCOs (57 mg, 684 umol) followed by 7-chloro-1H-pyrazolof[4,3-d]pyrimidine (45 mg,
289 pumol) and the resulting mixture was stirred at 70° C for 12 h. The mixture was cooled to
rt and then adjusted to pH = 6 by ag. | M HCI and then concentrated i vacue. The resulting
crude residue was purtfied by reverse phase prep-HPLC to give the title compound. LCMS
(BSI+): m/z = 497 3 (M+H)™ TH NMR (400 MHz, Methanol-ds) 8 ppm 8.18 - 8.48 (m, 2 H)
7.60(d. =721 He, T HY6.59(d, /=721 Hz, I1H) 487 (brs, 1 H} 373 (brs, L H}3.41 (brs,
2HY325-337{(m, 1 HH3.19-324 (m, 3H)3.02-319(m, SH)2.63-277(m, 4 H} 233
(brs, L H)2.20(brd, /=10.15Hz, 1 H) 1.59- 1.87 (m, 6 H) 1.10 (br d, /=587 Hz, 3 H).
{66476} Compound 80: (8)-4-(((R})-2-methoxypropyl) (4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-y} butylamino)-2-((6-phenyipyrimidin-4-yi} amino} buranoic acid: To a
solution of (8)-2-amino-4-({{R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v} butyhamino) butanoic acid hydrochloride (100 mg, 241 umol} and 4-chloro-6-phenyi-
pyrimidine (31 mg, 265 wmoly in 4:1 THF/H0 (2.5 mb) was added NaHCG: (61 mg, 723
pmol) and the resulting mixture was stirred at 70° C for 12 h. The mixture was cooled to 1t
and then adjusted to pH = 6 by agq. 1 M HCl and then concentrated 77 vacuo. The resuiting
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+): m/z = 533.3 (M+H) " 'H NMR (400 MHz, Methanol-ds} 6 ppm 8.47 (s, | H) 7.81 -
792{m, 2Hy 744 -753¢m, 3H) 715 (1, =750 Hz, 1 H) 6.93-7.05 (m, 1 H) 6.39(d,
J=750Hz, 1 Hy 447 Gors, 1H)3.75(brs, THY332-339{m, 6 H)2.84 -321 {m, 5 H)
2664, J=617THz, 2H)256-262(m, 2H)224-235(m, 1 H)2.05-217(m, 1 H) 1.84
(q, /=590 Hz, 2H) 1L.72 (brs, 4 H) 118 (d, =617 Hz, 3 H).
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Scheme 5, Compound 81:
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[00477] Step L1 {80-2-((5-bromopyrimidin-4-yi} amino)-4-(((8)-2-methoxypropyl} (4-
{5,6,7,8-tetrabydro-1 8-naphthyridin-2-pl} butylamino) butanoic acid: To a solution of (8)-
Z-amino-4-{{({R}-2-methoxypropyl) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-y1)
butyljamino} butanoic acid hydrochlonde {100 mg, 241 pmol} and 3-bromo-4-
chloropyrimidine (51 mg, 265 pmol) in 4.1 THF/H0 (2.5 mL) was added NaHCO5 (101 mg,
1.20 mmol} and the resulting mixtare was stirred at 70° € for 2 h. The mixture was cooled to
rt and then adjusted to pH = 6 by ag. 1 M HCl and then concentrated i vacuo to give the title
compound that was used without further purification. LCMS (ESH): nv/z = 535.3 (M+H)".
{B0478] Step 2: {8)-4-(((R}-2~-methoxypropyl) (4-(5,6,7,8-¢etralydro-1,8-naphthyridin-2-yi)
butylamino)-2-((5-phenylpyrimidin-4-yi) amino) butanoic acid: A mixture of (8)-2~((5-
bromopyrimidin-4-vl) amino)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthvridin-2-y1) butyljamino} butanoic acid (30 mg, 56 pumol), phenviboronic acid (8 mg,
67 umol), Pd{dppHHCl (4 mg. 6 pmol), and KoCOs (15 mg, 112 pmol) were difuted 1n 4:1
dioxane/H20 (1.25 mL) and the resulting mixture was stirred at 100° C for 2 h. The mixture
was cooled to rt and then filtered and concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to afford the title compound. LCMS (ESI+): m/z = 5333
(M+H)". 'H NMR (400 MHz, Methanol~ds) 5 ppm 8.86 (s, 1 H) 8.22 (s, 1 H) 7.53 - 7.66 (m,
6H)6.66(brd, J=684Hz, 1 H)5.11 (brs. 1 H)3.84 (brs, 1 H) 348 -3.54 (m, 2 H) 3.46 (br
S, 1H)334-339(m, 3H)3.08-329¢(m, 4 H}2.74-286(m, 5H} 256 (brs, 1 H) 237 {(br
s, 1HYy 176 -2.00 {m, 6 Hy 1.21 (br d, /=529 Hz, 3 H).
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Scheme 6, Compound 82:
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{66479} Step | No2-phenoaxyethyi}-4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vi)
butanamide: To a mixture of 4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1) butancic acid (S g,
15.8% mmol) in DCM (706 mL) was added CDI (2.83 g, 17.48 mmol) at 0° € and the resulting
mixture was stirred at rt for 1 h, at which time, 2-phenoxyethanamine (2.40 g, 17.48 mmol)
was added and sturred for an additional 1 h at rt. The mixture was dituted with HoO and the
layers were separated. The aqueous laver was extracted with DCM and the combined organic
extracts were dried over Na:SQOq, filtered, and concentrated in vacue to give the title
compound that was used without further purification. LCMS (ESIH): m/z = 339.9 (M+H)".
[6048G] Step 2: N-(2-phenoxyethyl}-4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-pl} butan-1-
amine: To a mixture of LiAIHs (1.21 g, 31.79 mumol) in 1,4-dioxane (50 mbL} at 1t was added
N-(2-phenoxyethyl}-4-(5,6,7,8-tetrabydro-1,8-naphthvridin-2-v1) butasamide (5 g, 14 45
mmol) and the resulting mixture was heated to reflux for 30 min and then allowed to cool to
rt. The mixture was carefully neutralized by the dropwise addition of H:O (12 mL), then 1 M
agq. NaQOH (1.2 mL), and then HoO (3.6 mL) again, followed by drving over MgS0u4. The
mixture was filtered and concentrated in vacuo to give the title compound that was used
without further purification. LCMS (ESIH): m/z = 3261 (M+H)"
{00481} Step 3: methyl (8)-2-(((benzyloxyjcarbonyliaminoj-4-({2-phesnoxyethiyl) (4-
(5,6,7.8-tctralydro-1,8-naphthyridin-2-yi} butyamino) butanoate: To a mixture of N-(2-
phenoxyethvl)-d-(3,6,7 8~tetrahydro~ 1, 8-naphthyndin-2-v1) butan-1-amine (5 g, 12.84 mmol)
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and {8}-methyl 2-(((benzvloxyicarbonybamino)-4-oxobutanoate (3.75 g, 14.12 mmol} in
DCE (75 mL) at 0° C was added AcOH (1.10 mL, 19.26 mmol) and NaBH(OAc); (4.08 g,
19.26 mmol) and the resulting mixture was stirred for 3 h at 1t. The nuxture was diluted with
MeOH (50 mL} and the muxture was concentrated iz vacuo. The crude product was taken up
i DCM and sat. ag. NaHCOs was added. The layers were separated and the aqueous laver
was extracted with DCM. The combined organic extracts were dried over Na:SQa, filtered,
and concentrated in vacuo. The crude residue was purified by normal pbase silica gel
chromatography to give the title compound. LCMS (ESI+): mv/z = 5751 (M+H)".

{00482} Step 4 (8)-2-{{(benzyloxyicarbonyamino)-4-({2-phenoxyethyl) (4-(5,6,7,8~
tetrahydro-1,8-naphthyridin-2-yl} butyllamine) butancic acid: To a solution of (8)-methyl
2-({(benzyloxy)carbonylamino}-4-((2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butvljamino) butanoate (1 g, 1.74 mmol) in 1:1:1 THF/MeOH/H0
mb) was added LiOH-H>0 (146 mg, 3 4% mmol) at 0° C and the resulting mixture was stirred
at rt for 40 min. The mixture was adjusted to pH = 6 by the addition of AcOH and then was
concentrated in vacuo to give the title compound that was used without further purification.
LCMS {(ESI+): m/z = 561.1 (M+H)".

{00483} Step 5. (8)-2-amino-4-((2-phenoxyethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-
2=yl butyhamina) butanoic acid: To a solution of (5)-2-({({benzyloxy)carbonylamino}-4-
{(Z-phenoxyethyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyndin-2-v1) butvl)amino} butanoic acid
(3.78 g, 6.74 mumol) in MeOH (300 mL}) was added 20 wit% PA(OH)/C (2.9 g) and the
resulting nvxture was stirred under an Ho atmosphere for 2 h at rt. The suxture was filiered
and concentrated in vacuo to give the title compound that was used without further
purifcation. LCMS (ESI+): m/z = 427 2 (M+H)"

{80484} Step 6. (8)-2-{{I-methyl-1H-pyrazolof3,4-djpyrimidin-4-yl} amino)-4-((2-
phenoxyethyl) (4-(5,6,7,8-tetralydro- 1, 8-naphthyridin-2-yl) butyDamina) butancic acid: To
a solution of 4-chloro-1-methyl- IH-pyrazolo[3,4-d|pyrinudine (43 mg, 258 umol) in 4:1
THF/H20 (2 mL) was added (8)-2-amino-4-{(2-phenoxyethyi}) {(4-(5,6.7 8-tetrahydro-1,8-
naphthyridin-2-v1} butvllamine) butanoic acid (100 mg, 234 umol} and NaHCO: (59 mg, 703
pumol} and the resulting mixture was sturred at 70° C for 1 h and then allowed to cool to 1t and
then concentrated i vacuo. The crade residue was punfied by reverse phase prep-HPLC to
give the title compound. LCMS (ESI+): m/z = 539 3 (M+H)™. 'H NMR (400 MHz, DMSO-
Aoy S ppm 1437 (brs, THY 1079 - 11.21 (m, 1 HY 988 - 1034 (m, 1 H) 8.64 (s, 1 H) 8.40 (s,
TH) B 14 brs, THY758(d, J=745Hz, 1 720-732(m, 2 H) 6.87-7.03 (m, 3 H) 6.62
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(d,J=745Hz, TH) S0t (brs, 1 H}437-451(m, 2H}396(s,3H)334-3.72(m, S H)
3.26 (brs, 2H) 2.71 (brt, F=6.14 Hz, 4 H) 2.50 (brs, 3 H) 1.64 - 1.94 {m, 5 H).

{00485] Compound 83: (8)-2-((5-bromopyrimidin-2-yl) amino}-4-((2-phenoxyethyl) (4-
(5,6, 7. 8~tetrabydro-1,8-naplthyridin-2-y} butyllamino} butanoic acid: To a nuxture of (8)-
2-amino-4-{{2-phenoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1) butyljamino)
butanoic acid (100 mg, 234 umol} in 4.1 THE/H:0 (2 mL} was added 5-bromo-2-
fHuoropyrimidine (46 mg, 258 wwol) and NaHCO: (59 mg, 703 umol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 583.2 (M+H)". 'H NMR (400 MHz, Methanol-ds} 8 ppm
8.16(s, 2H} 7.29(d, J=T45Hz, | ) 716 -7.25(m, 2 H) 6.90 (1, }=7 24 Hz, 1 H) 6.84 (d,
F=7.89 Hz, 2 H) 6.46 (d, J=7.45 Hz, 1 H) 432 (£, J=6.14 Hz, 1 H) 4.18 (¢, 7=5.26 Hz, 2 1)
333-343(m, 2H)305-327{m, 4H)29% (brs, 2H}2.59-275(m, 4 H)2.05-2.27 {m,
2H) 1.69- 193 (m, 6 H).
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Scheme 7, Compound 84:
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{00486} Step 1. tert-butyl 7-{4-oxobutyl)-3,4-diliydro-1,8-naphthyridine-1{2H}-
carboxylate: To a mixture of oxalyl chloride (16.00 g, 126 04 mamol) in DCM (200 mL) was
added DMSO (15.15 g, 193.91 mmel} at -78° C and the resulting mixture was stirred at -78°
C tor 30 min, at which time, a solution of tert-butyl 7-{4-hydroxybutyl}-3,4-dihydro-1.8-
naphthyridine-1{ZH)-carboxylate (29.71 g, 96.95 mmol} in DCM (100 mL) was added. The
reaction mixture was stirred at -78° C for 1 b and then tacthylamine (67.5 mL, 484.77 momol)
was added and the mixture was stirred at ~78% C for another 30 min and then slowly warmed
to -40° C and then diluted with HoO and allowed to warm to 1. The layers were separated and
the aqueous layer was extracted with DCM. The combined organic extracts were washed with
brine, dried over Na:SQq, filiered, and concentrated in vacuo to give the title compound that
was used without further purification.

[80487] Step 2: tert-butyl (8)-7-{4-((2-fluoro-3-methoxypropyfamino) butyl)-3,4-diliydro-
1, 8-naphthyridine-1{2H}-carboxylate: To a solution of tert-butyl 7-{4-oxobutyl}-3.4-
dihydro-1,8-naphthyndine~-1{ZH}-carboxylate (15 g, 49.28 mmol} in MeOH (30 mL) was
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added (S)-2-flaoro-3-methoxypropan-1-amine hydrochloride (10.61 g, 73.92 mmol), AcOH
{2.82 mE,, 4928 mmol), and NaBHCN (6.19 g, 98.36 mmol} at 0° C and stirred at 1t for 12
b. The resulting mixture was concentrated /72 vacuo and then diluted with sat. ag. NaHCO;
and extracted with ethyl acetate. The combined organic extracts were washed with brine,
dried over NaxS804, filtered, and concentrated in vacuo. The crude residue was purified by
normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z =
396.2 (M+H)".

{60488} Step 3. tert-butyl 7-(4-({(8)-3-({(benzyloxyjcarbonyilamino}-d-methoxy-4-
oxebutyl) ((8)-2-fluoro-3-methoxypropyliamine) butyl)-3,4-dikydro-1,8-naphthyridine-
1{2H}-carboxylate: To a nuxture of tert-butyl (5)-7-(4-((2-fluoro-3-
methoxypropyDaminoibutyl)-3,4-dihydro-1,8-naphthyridine- L 2H)-carboxylate (2.00 g, 6.77
mmol) and methyl (8)-2-({(benzvioxy)carbonylammge}-4-oxobutancate (1.98 g, 7.45 mmol)
in DCE (20 mL) was added AcOH (581 ul, 10.16 mmol} and NaBH(OAc) (2.15 ¢, 10.16
mmol} at 0° C and the resulting mixture was stirred at 1t for | h. The mixture was diluted
with MeOH and then concentrated iz vacuo. The crude residue was diluted with DCM and
sat. ag. NaHCOs and the layers were separated. The agueous layer was extracted with DCM
and the combined organic extracts were dried over Na:80u, filtered, and concentrated in
vacua. The crude residue was purified by normal phase silica gel chromatography to give the
title compound. LCMS (ESTH): m/z = 6455 (M+H)".

{00489} Step 4. methyl ($)-2-{((benzploxyjcarbonylaminol-4-(((8}-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyllamino) butanoate. tort-
butyl 7-(4-({{5)-3-({{benzyloxy)carbonvhamino)-4-methoxy-4-oxobutyl) ((8)-2-fluoro-3-
methoxypropyaminobutyl}-3 4-dihydro-1, 8-naphthyridine- 1{Z2H}-carboxylate (1.8 g, 2.79
mmol) was taken up in 4 M HCI in EtOAc (20 mL} and the mixture was stirred at it for 15 h

and then concentrated 77 vacuo to give the title compound which was used without further

{00496] Step 5. (8)-2-(({henzyloxyicarbonyamino)-4-(((8)-2-fluoro-3-methoxypropyl} (4-
(5.6, 7, 8-tetraliydro- 1, &-naphthyridin-2-y} butvllaming} butaneoic acid. A mixture of methyl
{§)-2-({{benzyloxy)carbonybhamino}-4-{({{5)-2-fluoro-3-methoxvpropvl} (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-vi} butvlamino) butanoate hydrochloride (500 mg, 860 pmel},
in 111 THF/H0/MeOH (3 mL) was added LiOH-H20 (72 mg. 1.72 mumol) and the
resulting mixture was stured at 1t for 1 h and then difuted with McOH and adjusted to pH =6
by the addition of AcOH and then concentrated i vacuo to give the title compound that was
used without further purification. LCMS (ESE): m/z = 531 4 (M+H)™
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{80451} Step 6: (8)-2-amino-4-(((8})-2-fluoro-3-methoxypropyl) (4-(3,6,7,8-tetrakydro-1,8-
naphthyridin-2-yi} butyflaminoe} butanoic acid: To a solution of {8)-2-
{{{benzyloxy)carbonylyamino}-4~({({5)-2~thuoro-3-methoxypropyly (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-y1} butvl}amino) butanoic acid acetate (1 g, 1.69 mmol) in i-PrOH (10 mL}
was added 20 wi% PA{OH)2/C (238 mg) and the resulting mixture was stirred under an Ha
atmosphere for 2 h. The mixture was filtered and concentrated under in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title corpound. LCMS (ESH):
miz = 3972 (M+H)"
{08492} Step 7: (8)-2-{(5-cyanopyrimidin-2-yl) amino}-4-{{((8}-2-fluore-3-methoxypropyl)
(4-(5,8,7,8-tetrahydro-1 8-naphthyridin-2-y§} butyl)amino} butanoic acid. To a solution of
(8)-2-amino-4-({((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-y1)
butylaminge} butancic acid hydrochloride (120 mg, 277 punoly i THF (2 mL) and Hh (3 (0.3
mL} was added NaHCO: (70 mg, 831 pmol}, and then 2-chloropyrimidine-S-carbonitrile (43
mg, 305 umeol} and the resulting nuxture was stirred at 70° C for 1 b and then allowed to cool
to rt. The mixture was adjusted to pH = 6 by the addition of 1 M aq. HC1 and then
coneentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 500.2 (M+H)Y". 'H NMR (400 MHz, Methanol-ds) §
pp 8.56 (brs, 1 Hy8.45 (brs, | H} 7.42¢brd, /=728 Hz, L H) 652 (d, =750 Hz. 1 H)
475(brd, =331 Hz, 1H} 451 (t, /=584 Hz, T H)3.57{(d, /=397 Hz, 1 H)3.49-353(m,
1THY337-346(m, 2H)333-337(m, 3H)284-296(m, 2H)2.65-2.83 (m, 8 H)2.15 -
224¢o, THY204-214 (o, THY 1.87-194 (m, 2H) 1.81 (brdd, =13.78,6.73 Hz, 2 H)
1.58 - 1.69 (m, 2 H).
{80493} Compound 85: (8)-4-(((5)-2-fluvro-F-methoxypropyl} (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-yi} butyaminol-2-((5-{trifluoromethypyrimidin-2-yi} amino} butanoic
acid: To a solution of (8)-2-amino-4-({{S}-2-fluocro-3-methoxvpropyl) (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-vl} butvlamino) butanoic acid (100 mg, 252 pmol) in THF (2 mL) and
Hz0 (0.5 mL) was added NaHCO3 (64 mg, 757 umol) and then 2-chlorg-5-
(triffuoromethylpyrimidine (51 mg, 277 pmol) and the resulting mixture was stirred at 70° C
for 1 b and then cooled to rt. The mixture was adjusted to pH = 6 by the addition of 1 M aq.
HCT and then concentrated i vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 3432 (M+H)". '"H NMR (400 MHz,
Mcthanol-ds) S ppm 8.64 (s, 2 H) 759 (d, /=746 Hz, 1 H) 6.65(d, /=734 Hz, L H) 510 -
528 (m, TH}4.79(brs, I H)354-374(m, 4 H)342-354(m, 4 H)340¢s,3H) 333 -
339(m, 2HY2.75-286{m, 4H)243-257(m, 1 H)2.35(brs, 1 H) 1.74 - 2.00 (m, 6 H).
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[804%4] Compound 86: (8)-2-((5-bromopyrimidiy-2-y&} aminop-4-(((8}-2-fluoro-3-
methoxypropyl) (4-(3,6,7,8-tetraliydro-1,8-naphithyridin-2-yi} butyllamine} butanoic acid:
{S)-2-amino-4-{({5)-2-fluoro-3-methoxypropyl} (4-(5,6.7 8-tetrahydro- 1, 8-naphthynidin-2-v1)
butyDamino) butanoic acid hydrochloride (100 mg, 231 pmol) in THF (1 mL) and FhO (0.25
mL} was added NaHCO: (58 mg, 693 pmol} and 3-bromo-2-flacropyrimidine (49 mg, 277
pmol) and the resulting mixture was stirred at 70° € for 1 h and then allowed to cool to 1t.
The mixture was adjusted to pH = 6 by the addition of | M ag. HCl and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 353.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) § ppm
824(s. 2H)740(d, JS7T50Hz, 1 H)652(d, /=728Hz, 1 H}4.77 (brd. /=353 Hz 1 H)
436, J=6.17Hz, 1 H)3.58¢(d, =441 Hz, 1 H)352(d, /=4 19Hz, 1 H) 335-344(m, 2
H3333(s,3H)283-295(m, 4H}266-276(m,6H)2.05-2.18 (m, 2 H) 1.84 - 1.91 (mn,
3HY1.75-183 (m, 1 H) 161 -1.71 (m, 2 H).

{00493} Compound 87: (S}-4-(((5)-2-fluoro-3-methaxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butyBamino)-2-((C-(trifluoromethyDpyrinmidin-4-pi} amino} butanoic
acid: (S)-2-amino-4-({(8)-2-flucro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyl}amino} butanoic acid hydrochloride (100 mg, 231 umol} in THF (2
mkL) and H2O (0.5 mL) was added NaHCO: (38 mg, 693 pmol) and 4-chloro-2-
{(triftuoromethyl)pyrimidine (46 mg, 254 pmol) and the resulting mixture was stirred at 70° C
for 1hr and then cooled to rt. The mixture was adjusted to pH = 6 by the addition of 1 M aq.
HCI and then concentrated i vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 543 2 (M+H)™. "H NMR (400 MHz,
Methanol-ds) 3 ppm 8.06 (brd, /=526 Hz, 1 H) 742 {d, /=734 Hz, 1 H) 6.66 (br d, /=5.62
Hz 1HY651(d, /=734 Hz 1HY471-478{m, 1 H}4.68(brs, 1 H)346-3.61(m, 2H)
336-344(m, 2H)331(s,3H)2.95¢brd, /=489 Hz, 2H) 2.54 - 285 (m, R H) 2.23 (brs,
1H)206((brd, =452Hz, LH) L.73-194 (m, 4 H} 151 - 1.73 (m, 2 H).
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Scheme 8, Compound 88:
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{00496] Step 1 tert-butyl 7-(4-({2,2-difluoroethyliamine) butyl)-3,4-dikydro-1,8-
naphthyridine- 1{2H)-carboxylate: To a mixtare of 2,2~difluorocthananune (3.99 g, 49.28
mmol, 1.5 eq) m MeOH (80 mL) was added AcOH (1 .88 mL, 32 .85 mumol), NaBH:CN (4.13
g, 65.71 mmol}, and then a solution of tert-butyl 7-(4-oxobutyl)-3,4-dihydro-1,8-
naphthyridine-1{2H)-carboxylate (10 g, 32.85 mmol) in MeOH (30 mL) at 0° C. The
resulting mixture was stirred at rt for 3 h and then dilute with sat. aq. NaHCO: and
concentrated 7 vacuo to remove the volatiles. The remaining agueous phase was extracted
with EtOA¢ and the combined organic extracts were dried over NanSQq, filtered, and
concentrated i vacun. The crude residue was purified by reverse phase HPLC to give the
title compound. LCMS (ESI+): m/z=370.2.

{80497} Step 2: (8)~sert-butyl 7-{4-((3-({{benzyloxyjcarbonylamino}-4-methoxy-4-
oxebutyl) (2,2-diffuorcethyijaming} butvi)-3,4-diliydro-1,8-naphihyridine-1{2H}-
carboxylate: To a mixture of tert-butyl 7-(4-((2,2-difluorocthyllamino}butyl}-3,4-dihvdro-
1,8-naphthyridine-1{2H}-carboxylate (5.7 g, 15.43 mmol} and (5)-methyl 2-
{{{benzyloxy)carbonylyamino}-4-oxobutanoate {(4.30 g, 16.97 mmol}) in DCE (60 mL} was

added AcOH (1.32 ml, 23.14 ramol), NaBH(OAc): (4.90 g, 23.14 ramol) at 0° C and the
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resulting mixture was stirred at 1t for 1 h. The mixture was diluted with sat. ag. NaHCOs and
DCM and the layers were separated. The agueous layer was extracied with DCM and the
combined organic extracts were dried over NaxSQOq, tiltered and concentrated /i vacuo. The
crude residue was punified by normal phase silica gel chromatography to give the title
compound. LCMS (EST+): m/z=619.2.
{00498] Step 3: (K-methyl 2-({thenzyloxyjcarbonyfaminol-4-((2,2-difluoroethyl} (4-
(5.6,7,8-tetrahydro- I &naphthyridin-2-yl) butyDamino} butanoate: (S)-tert-butyl 7-(4~((3~
({{(benzvloxy)carbonvhamino)-4-methoxy-4-oxobutyl) (2.2-difluorccthyllamino)butyl)-3,4-
dihydro-1,8-naphthyridine-1(2H)-carboxylate (3 g, 4.85 mmol} was diluted in 4 M HClin
EtOAc (5 mL) and stirred at 1t for 16 h and then concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESH) m/z=519.2.
[00499] Step 4. (8)-2-(((bengyloxyjcarbonyliamino}-4-((2,2-difluoroethyl) {4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-y} butyilamino} butanoic acid: To a nixture of (8)-methyl
2~{{{benzyloxvicarbonyljamino}-4-((2,2-difluoroethyl) (4-(5.6,7,8~tetrahydro-1,%-
naphthvridin-2-v1} butylamino) butanoate hyvdrochlonde (2.7 g, 4 86 mmoly in 1:1:1
THF/H(/MeOH (23 mL} was added LiOH H20 (408 mg, 9.73 mmol) at 0° C and the
resufting mixture was stirred at rt for 1 h. The mixture was adjusted to pH=6 by the addition
of 1 M agq. HC! and concentrated i vacuo to give the title compound. LCMS (ESI+): m/z =
5053,
{B6560] Step 5. (8)-Z-amino-4-{{2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl) butyDamino) butanoic acid: To a solution of (8)-2-
{{{benzvloxy)carbonvhamino}-4-((2,2-difluoroethvl) (4-(5,6,7,8-tctrahvdro-1,8-naphthyridin-
2-91} butylamino) butanoic acid (2.9 g, 5.75 mmol} in MeOH (20 mL) was added 20 wt%
PA{OH)»/C (1.29 g) and the resulting mixture was stirred under an H» atmosphere for 2 h. The
mixture was filtered and concentrated in vacuo to give the title compound that was used
withowt further purification. LCMS (ESI+): m/z =371 4.
{00501} Step 6 (8)-4-((2, 2-difluoroethyl) (4-(5,6,7,8-tetrahpdro- 1, 8-naphthyridin-2-yi)
butyljamino)-2-({ I-methyl-1H-pyrazolof3,4-djpyrimidin-4-y} amino)} butanaic acid: To a
mixture of (8)-2-amino-4-((2,2-difluoroethyi) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-y)
butyhamino} butanoic acid (110 mg, 297 umol) and 4-chloro-i-methyl-1H-pyrazolo{3,4-
dlpyrimidine (35 mg, 327 pmol} in THF (2 mL) and HoO (0.5 mL) was added NaHCO; (50
mg, 394 umol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool
to rt and concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 503.3. TH NMR (400 MHz, Methanol-ds) &
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ppm 8.63 (s, T H} 849 (s, L H) 759 (brd, /=661 Hz, 1 H) 6.37-671 (m, 2H} 5. 10 (brs, |
H)409(s,3H)386(brt. J=1422Hz 2H}355-376(m, 2H)336-354(m 4H) 282
(brd, /=595 Hz 4H)254-275(m, 2H) 1.76 - 2.00 (m, 6 H).

[006502] Compound 89: (S)-4-((2-phenoxyethyl} (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-
2-p8} butyBaminop-2-((5-{trifluoromethylipyrimidin-2-vl) amino} butanovic acid: (5-2-
amino-4-{{2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1) butybamino}
butanoic acid (100 mg, 234 powl) n 4:1 THF/H0 (2 mL) was added 2-chloro-3-
(tnfluoromethyDpyrimidine (47 mg, 258 pmol) and NaHCO3 (89 mg, 703 pmol) and the
resulting mixture was stirred at 70° C for 1 h and then allowed to cool to rt and concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 573.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) § ppm
857 (s, 2H)}758(d, J=734 Hz, 1 HH 730 (brt, J=7.15Hz, 2H} 693 - 705 (m, 3 H} 6.63 (d,
J=721Hz, 1THY4.79{(dd. J=8.38, 507 Hz, 1 H) 438 {brs, ZH} 3.63 -3.78 {m, 2 H} 3.46 (br
s, 3H)3.42-360(m, T H)337(brd, J=880Hz, 2H)274-285(m, 4 H)2.51 -2.62 {m. 1
Hy237(brs, 1 H) 1.75- 1.99 {m, 6 H).

{80503} Compound 90: (8)-2-((1H-pyrazelof34-djpyrimidin-4-yl} amino}-4-((2-
phenoxyethyl) (4-(5,6,7,8-tetrahpdro-1,8-naplithyridin-2-pl} butyYamino) butanocic acid: To
a mixture of (8)-2-amino-4-{(2-phenoxyethyl} (4-(5,6.7 8-tetrahydro- 1, 8-naphthyridin-2-vH
butylamine} butanoic acid {100 mg, 234 umotl} in 4:1 THF/HO (2 mL) was added 4-chloro-
{H-pyrazolo|3 4-djpyrimidine (40 mg, 258 pmol) and NaHCO; (59 mg, 703 umol} and the
resulting nuxture was stirred at 70° C for 1 b and then allowed to cool to rt and concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 345.0 (M+H)™ 'H NMR (400 MHz, Methanol-ds) & ppm
878 (brd, J=1907Hz, 1 HY 859 (s, L H) 758 (d, J=7 46 Hz, I H) 7.25 {brt. I=7 89 Hz, 2 H)
690-702(m, 3H)6.64(d, J=734Hz, 1 H) 529 (brs, 1 H) 440 (brd, J=5.01 Hz, ZH) 3.73
(brs, 2H)348-368 (m, 4 H)342¢brt, J=776 Hz, 2H) 2.75-2.85(m, 4 H) 2.71 (brs, 1
Hy234 (brs, 1H)188-203(m 4H)1.71 -1.87 (m, 2 H).

{00504] Compound 91: (S)-2-((6-(1 H-pyrazol-I-pl) pyrimidin-4-yl} amino)-4-((2-
phenoxyethyl} (4-{5,6,7 8-tetrahydro-1,8-naphihyridin-2-yl} butyDamino} butanovic acid: To
a sohution of (§)-2-amino-4-((2-phenoxvethyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1)
butyljamino} butanoic acid hydrochloride (100 mg, 216 pmol) in DMA (2 mL) was added
DIPEA (188 ul, 1 08 mmol) and then 4-chloro-6-(1H-pyrazol-1-y1} pyrumidine (43 mg, 238
pmol) and the resulting mixture was stirred at 70° C for 1 b and then allowed to cool to rt and
concentrated 2 vacue. The crude residue was purified by reverse phase prep-HPLL to give
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the title compound. LCMS (ESI+): m/z = 5713 (M+H)Y". TH NMR (400 MHz, Methanol-ds) 3
ppm 846 {(d, J=2 44 Hz, 1 HY 823 ¢brs, 1 H} 7.72(d, J=098 Hz, 1 H) 724 (brs, 1 H) 7.12
(dd, J=8.36, 746 Hz. 2H) 6.78 - 689 (m, 4 H) 6.51 {dd, J=2.57, 1. 71 Hz, | H) 6.46 (d.
=734 Hz, TH)4.56¢brs, I H}4.12-422 (m, 2 H)3.08-3.29(m, TH)254-274 (m, SH)
220-235(m, 1 H)2.04-2.16(m, 1 H) 1.73 - 1.88 {m, 6 H).
100505} Compound 92: ($)-4-((2-phenoxyethyl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-p8) butyDamino)-2-({2-(trifluoromethylpyrimidin-4-yl) amino} butanoic acid: To a
mixture of (S)-2-amino-4-{(2-phenoxyethyly (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butyllamino} butanoic acid (100 mg, 234 umol} in 4:1 THF/H20 (2 mL) was added 4-chioro-
2-(trifluoromethyhpyrimidine (47 mg, 258 umol) and NaHCOs (59 mg, 703 umol} and the
resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 573.2 (M-+H)*. '"H NMR (400 MHz, Methanol-ds) & ppm
821 (brd, J=575Hz, 1 H) 757 (d, J=734He, 1 H) 730 (1, =789 Hz, ZH) 692 -7.07(m, 3
Hy681(d,J=6.11Hz, 1 H} 6.63(d, }=721 Hz, 1 ) 4.81 -4.85(m, | H) 438 {brt, =422
Hz, 2H)3.70 (br 4, J=3.91 Hz, 2H} 334 -3.60 (m, 6 )} 2.72 - 2.87 {m, 4 H) 2.49 - 2.63 {m,
1H)228-244{m, 1 H) 1.72 -2.03 (m, 6 H}.
{00306] Compound 93: (8)-4-((2-phenoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphithyridin-
2-p8} butylaminop-2-((G-phenyipyrimidin-4-pl} amino} butanoic acid: To a mixture of {§)-
2-amino-4-{{2-phenoxyethvl} (4-(5,6,7 8-tetrahyvdro-1.&-naphthvridin-2-y1} butyljamine})
butanoic acid (100 mg, 234 umol) in 4:1 THF/H20 (2 mL) was added 4-chloro-6-
phenylpyrimidime (49 mg, 258 umol) and NaHCO; (59 mg, 703 umol) and the resulting
mixture was stirred at 70° C for 1 b and then allowed to cool to 1t and concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESIH): m/z = 5813 (M+H)". 'H NMR (400 MHz, Methanol-ds) S ppm 8.74 (s, 1 H)
783 (brd, J=721 He, 2H) 762 - 774 (m, 3 H) 757 (1, J=734 Hz, 1 H}7.18- 731 (m, 3 H)
693-703(m,3H)664(d, J=734Hz 1 H)5.09¢brs, 1 H) 440 (brs, 2H)347-3.73 (m,
4H)338-346(m, 2H)280(q, J=587Hz, 4 H) 2.65 (brs, L H) 245 (brs, 1 H) 1.87 -
2.00 (m, 4 HY.
[80507] Compound 94: (8)-4-((2-phenoxpethyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-
2-pl) butyDamino)-2-((2-(pyridin-3-yi} quinazolin-4-yi) amino} butanoic acid: To a solution
of (5)-2-amino-4-((2-phenoxyethyl) (4-(5,6,7, 8-tetrabvdro-1,8-naphthvridin-2-v1}
butyhamino) butanoic acid hydrochloride (100 mg, 216 pmol) in DMA (2 mL) was added
DIPEA (188 uL, 1.08 mumol) and then 4-chlore-2-(pyridin-3-vi} quinazoline (57 mg, 238
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pumot) and the resolting nuxture was stirred at 70° C for 1 h and then allowed to cool 1o 1t and
concentrated in vacuo. The crade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH): m/z = 632.3 (M+H)". 'H NMR (400 MHz, Mcthanol-ds) §
ppm 9.52 (d, J=135Hz, I H) 878 (dt, I=7.98, 1 88 Hz, | H) 858 (dd, I=4.89, 1. 71 Hz, 1 H)
3.03{(d, J=844Hz 1 H)7.77-784 {m, 1 H) 7.68 - 7.76 {m, 1 H) 7.46 (dd, }=7 58, 452 Hz,
THY735(t, J=8 13 Hz, 1 H}7.19(d, J=6.97Hz, 1 H) 7.01 - 7.09 (m, 2H) 6.79 {t, =7 34 Hz,
THY6.71(d, J=782Hz, 2H) 636 (d, =721 Hz, LH) 500 {t, I=5.93 Hz, 1 H) 4.10 - 421
(o, 2H}2.81-327(m, 8 H) 260 (brd. =6.72Hz, 4 H) 246 (brs, 1 FI) 2.29 (br dd,
F=15.04, 489 He, 1 H) 1.76 - 1.90 (m, 6 H).
{60508} Compound 95: (8)-4-((2, 2-difluoroethyl) {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-
2-v8} butyBaminop-2-((5-{triflucromethylipyrimidin-2-yl) amino} butanoic acid: To a
mixture of {§)-2-amino-4-((2,2-difluorocthyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-y1)
butylyamine) butanoic acid (160 mg, 432 umol) and 2-chloro-3-{trifluoromethyl}pynmidine
(87 mg, 475 umol) in HoO (0.5 mL) and THF (2 mL} was added NaHCO: (73 mg, 864 pmol)
and the resulting mixture was stivred at 70° € for 1 h and then allowed to cool to rt and
coneentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 5172, 'H NMR (400 MHz, Methanol-d4} § ppm
8.62(s. 2H) 7.60(d, /=750Hz, 1 H)6.65(d, /=728 Hz, 1 H)6.33-6.64 (m, 1 H) 478 (dd,
J=8.49, 518 Hz, 1 H) 3.83 (1d, J=15.05,342 Hz, 2 H) 335 -362 {m, 6 H} 2.76 - 2.88 {m, 4
Hy246-239{m, 1 H}2.30-243 (m, 1 H} 1.74 - 2.02 (m, 6 H).
{66509} Compound 96: ($)-2-((5-bromopyrimidin-2-yl) amino}-4-((2,2-difluoroethyl) (4-
(5,6,7,8-tetrakiydro-1,8-naphthyridin-2-yi} butyllamine} butanoic acid. To a mixture of (8)-
2-amino-4-((2 2-difluoroethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyl}amino)
butanoic acid {160 mg, 432 umol) and 5-bromo-2-chloropyrimidine {84 mg, 475 pmol) in
THF (2 mL), H20 (0.5 mL) was added NaHCO: (73 mg, 864 umol) and the resulting mixture
was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+): m/z = 5271 'H NMR (400 MHz, Methanol-ds) & ppm 8.55 (s, 2 H) 7.59 {d, /=7 28
Hz, 1H)6.32-671 (m, 2H} 473 (dd, /=838, 507 Hz, 1 H} 3.82 (td, /=14.88, 331 Hz, 2
H)335-360(m, 6 H)2.75-285(m, 4 H}246-260¢m, 1 H)2.29-243(m, 1 H}1.74 -
2.00 (m, 6 H).
{00516] Compound 97: (8)-4-((2, 2-difluorcethyl) {4-(5,6,7,8~tetrahydro-1,8-naphthyridin-
2-p8} butyDaminoi-2-((2-{trifluoromethylipyrimidin-4-pl) amino} butanoic acid: To a
mixture of {§)-2-amino-4-((2,2-diftuoroethyl) {(4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1
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butyhamino} butanoic acid (160 mg, 432 umol) and 4-chloro-2-(trifluoromethyhpyrimidine
{87 mg, 475 wmol} in THF (2 mL), H20 (0.5 ml) was added NaHCO; (73 mg, 864 umol)
and the resulting mixture was stirred at 70° € for 1 h and then allowed to cool to 1t and
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 517.2. 'H NMR (400 MHz, Methanol-ds) 5 ppm
829(brd, /=639 Hz, 1 H}7.60(d, /=750Hz 1H)698-709(m, 1 H)631-6.70{m, 2 H)
485-491 (m, L H)383(td, /=1494,320Hz, 2H)336-3.64 (m, 6 H) 2.76 - 2.85 (m, 4 H)
249-262(m, 1 H}2.33-246(m, 1 H) 1.75-1.99 (m, 6 H).
{00511} Compound 98: (8)-2-((6-{1 H-pyrazol-1-yi} pyrimidin-4-yl} amino)-4-((2,2-
diflucroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamino} butaneic acid: To
a nmixture of (8)-2-amino-4-((2,2-difluorocthyl) (4-(3,6,7 8~tetrahydro-~ |, 8-naphthyndin-2-v1)
butyDamino) butanoic acid (100 mg, 270 pmol) and 4-chloro-6-¢ I H-pyrazol-1-y1} pyrimidine
(54 mg, 297 umol} in DMA (2 mL} was added DIPEA (235 pl. 1.35 mmol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESI+): m/z = 5152, 'H NMR (400 MHz, Methanol-ds) & ppm 8.61 (brs, ZH) 7.93
(s, TH)759(d, /=728 Hz 1 H} 731 (brs, 1H)635-674(m, 3 H}4 98 (brs, 1 H}3.85
(td, /=14.99,331Hz, 2H)339-366(m, 6 H)2.75-287 (m, 4 H) 236 -2.70 (m, 2 H) 1.75
-2.01 (m, 6 H).
{06512} Compound 99: ($)-4-((2,2-diftuorocthyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yi} butyDamino)-2-({2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid: To a mixture
of (§)-2~-amino-4-((2,2-difluoroethyl) (4-(5.,6,7 8-tetrahvdro-1,8-naphthyridin-2-yl}
butyllamino} butanoic acid (100 mg, 270 umol) and 4-chloro-2-(pyridin-3-yi) quinazoling
{72 mg, 297 umol} in DMA (Z mL} was added DPIEA (235 ub, 1.35 mmol} and the resulting
nuxture was stirred at 70° C for | h and then allowed to cool to rt and concentrated in vacuo.
The crude residac was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESIH): m/z = 376 .3 TH NMR (400 MHz, Mcthanol-ds) 3 ppm 988 {d. J=1.76 Hz, 1
Hy952(d, /=838 Hz, | H)9.16(d. /=551 Hz, 1 H)8.73(d, /=838 Hz, | H) 835 (dd,
J=827 S84 Hz THYE12-821 (m, 2H) 788 -796 (m, 1 ) 7.59(d, =728 Hz, 1 H} 6.36
-6.69 (m, 2 H) S.54(dd, /=8.60,5.51 Hz, 1 H)3.59-393 (m, 4 H} 340 -3.54 (m, 4 H} 2.65
-288(m, 6 H) 1.75-2.01 (m, 6 H).
{00513] Compound 100: (8)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8~
naphithyridin-2-yi} butyDamino}-2-((2-{pyridin-3-yi} guinazolin-4d-pl) amino) butanoic acid:
To a mixture of (8)-2-amino-4~({{R}-2-methoxypropyl) (4-(5,6,7.8-tetrabydrs-1,8-
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naphthyndin-2-y1} butvljamino) butanoic acid (100 mg, 264 umol} in DMA (2 mL} was
added DIPEA (171 mg, 1.32 mmol) and 4-chloro-2~(pyridin-3-vl} quinazoline (70 mg, 291
umol) and the resulting nuxture was heated to 100° C for 2 h and then allowed to coolto 1t
and concentrated i vacuo. The resulting crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 584 .3 (M+H)". '"H NMR (400 MHz,
Methanol-da) S ppm 957 (5. L HY 885 (brd. J=795 Hz, 1 H) 863 (d, /=440 Hz, 1 H) 8.16
(d, =819 Rz 1 H)777-790 (o, 2H) 750 - 759 (o, 2 H) 7.12 (brd, J=7.34 Hz, 1 H) 632
(A, J=721Hz, L H)3.75 (brs, VEY 337 -349(m, T H)3.27(s, 5H} 288 -325 (m, 6 H)
264 ¢rt, /=593Hz, 2H)245-257(m,3H) 232 ¢(brdd, J=14.79, 5. 14 Hz, L F}) 1.77 -
186 Gu. 2H) 1.71 (brs, 4 H) 1.10 - 1.20 (m, 3 H).
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{00514} Step 1. N-{2-(methylsulfonylethyl)-4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi}
butanamide: To a mixtoare of 4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1) butanoic acid (20
g, 63.56 mmaol) m BCM (400 L) was added CDI (11.34 g, 69.92 mmol) at 0° C and the
resulting mixture was stirved at rt for 1 h, at which time, 2-(methyisulfonyliethanamine
hydrochloride (11.16 g, 69.92 mmol} was added and stirred at 1t for an additional 2 h. The
mixture was dihuted with H20 and the layers were separated. The aqueous layer was extracted
with DCM and the combine organic extracts were dried over Na:SQOq, filtered, and
concentrated iz vacuo. The crude residue was re-dissolved in EtOAc (80 mL) and then heated

to reflux, at which time, hexanes (20 mL} was added and the mixtore was cooled to 1t causing
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a precipitate to form. The solid was filtered and the filtrate was concentrated in vacuo to give
the title compound. LCMS (ESI+): m/z = 3259 (M+H)".
{00515} Step 2: N-{2-{methylsulfonyliethyl)-4-¢3,6,7, 8-tetraliydro-1,8-naphthyridin-2-yi)
butan-I-amine: To a solution of LiATH: (1.28 g, 33.80 numol) in THF (20 mL} at 0° C was
added N-(C-(methylsulfonyljethy1)-4-(5,6,7,8-tetrahydro- | 8-naphthyridin-2-y1) butanamide
(5 g. 15.36 mmol) and the resulting mixture was heated to refhux for 12 b and then cooled to
1t. The mixture carcfully neutralized by the addition of H2O (1.3 mb), | M agq NaOH (1.3
mL}, then HoO (1.3 mL) again, followed by dryving over MgSQ0s. The mixture was filtered
and concentrated under reduced pressure to give the title compound that was used withowt
further purification. LCMS (ESI+): m/z = 311.9 (M+H)".
[00516] Step 3. {Shamethyl 2-{{{benzyploxylcarbonylamino-4-{(2-(methylsulfonyliethyl}
{4-(5,6,7 8-tetrahiydro-1,8-naphthyridin-2-yl} butyllamine) butanoate: To a mixture of N-(2-
(methylsulfonyhethyl}-4-(5.6,7 8-tetrahyvdro-1,8-aaphthyvridin-2-y1) butan-1-amine (3 g, 9.63
mmol} and (S)-methyl 2-({({benzyvloxvjcarbonylamino)-4-oxobutanoate (2.56 g, 9.63 mumol)
in DCE (30 mL) at 0° C was added AcOH (862 ul, 14 .45 mmol) then NaBH{(OAc): (306 g,
14.45 mmol) and the resulting mixtare was stirred at 1t for thr. The mixtare was diloted with
MeOH and then concentrated under reduced pressure. The crude residue was taken up in
DCM and sat. ag. NaHCOs and the lavers were separated. The agueous layer was extracted
with DM and the combined organic extracts were dried over NaaSQOq, filtered, and
concentrated vander reduced pressure. The crude residue was purified by normeal phase silica
gel chromatography to give the title compound. LCMS (ESIH): w/z = 361 4 (M+H)".
{86517} Step 4. (8)-2-({(bengyloxylcarbonyDuamino)-4-{(2-(methyisulfonylethyl) (4-
(5,6,7,8-tetrakydro- I, 8-naphthyridin-2-y} butyllamine} butanoic acid: To a mixture of (S)-
methvl 2-{{{benzyloxycarbonyljamino)-4-((2-(methylsuifonyljethyl} (4-(5,6,7 8-tetrahydro-
1. &-naphthyvridin-2-v1}) butyljanino) butanoate (1 g, 1.78 sunol) in 1:1:1 THF/McOH/H.0 (0
mL} was added LiOH H20 (150 mg, 3.57 mmol} and the resulting nuxture was stirred at rt
for 1 h. The mixture was adjusted to pH = 6 by the addition of 1 M ag. HCI and then
concentrated 77 vacuo to give the title compound that was used without further purification.
LCMS (ESIH): m/z = 5472 (M+H)".
[60518] Step 5: (8)-2-amino-4-((C-(methylsulfonyllethyl) (4-(5,6,7 3-tetralydro-1,8-
naphthyridin-2-yi} butyllamine} butanoic acid. To a solution of (8)-2-
{{{benzyloxycarbonylamino}-4~((2-(methylsulfonylethyl} (4-(5,6,7 8~tetrahydro-~1,8~
naphthyridin-2-vl} butvljanmino} butanoic acid hydrochlonde (1 g, 1.71 mmol) in -PrOH (20
mb} was added 20 wi% PA{OHR/C (241 mg) and the resulting mixture was stirred under an
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Ho> atmosphere for 12 h. The mixture was filtered and concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 413.1 (M+H)".
{00519} Step 6 (8)-2-{(I-methyl- 1 H-pyrazolof 3, 4-djpyrimidin-4-vl} amino)-4-((2~
(methylsulfonylethyl) (4-(5,6,7,8-tetrahkydro-1,8-naphthyridin-2-yl) butyliamine) butanoic
acid: To a mixture of {8}-2-amino-4-((2-{methyisulfonylethvl) (4-(5,6,7 8-tetrabvdro-1,8~
naphthyridin-2-v1} butyl}amino) butanoic acid (100 mg, 242) 1w THF (2 mL} and HaQ (0.5
ml} was added NaHCO3 (61 mg, 727) followed by 4-chloro~1-methyl-1H-pyrazolof3.4-
dlpynimidine (49 mg, 291 pmol) and the resulting mixture was stivred at 70° C for 18 h and
then allowed to cool to rt and then adjusted to pH = 6 by the addition of 1 M ag. HCl and then
concentrated i vacuo. The crade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 545.2 (M+H)" TH NMR (400 MHz, Mcthanol-d) 5
ppm 8.61 (5, 1H} 850 (s, TH) 759 (d, /=728 Hz, 1 H)6.67 (d, /=750 Hz, 1 H) 5.10 {br dd,
J=2.05,5 18 Hz, T HY4.10(s, 3H)3.70-3.90(m, 4 H} 353 -368 (m, ZH)3.49-3.53 (m, 2
Hy335-343{m, 2H)313G.3H)2.77-285(m, 4 H) 2.53-2.77 (m, 2 H) 1.77 - 2.006 (m,
6 H).
{80528} Compound 102: (8)-4-¢(2-{methyisulfonyDethyl) (4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butylaminol-2-((3-{trifluoromethypyrimidin-2-yl} amino} butanoic
acid: To a solution of (8)-2-amino-4~-{{Z2-(methyisulfonybethyvl) (4-(5.6,7 8~tetrahvdro-1,8-
naphthyridin-2-vl) butvljamine) butanoic acid (100 mg, 242 umol} in THF (2 mL) and HaO
(0.5 mL) was added NaHCOs (61 mg, 727 pmol) followed by 2-chloro-5-
(triffluoromethvhpyrimidine (53 mg, 291 pmol) and the resulting mixture was stirred at 70° C
for 18 h and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of | M aq.
HCT and then concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 3582 (M+H)". 'H NMR (400 MHz,
Methanol-ds) 8 ppm 8.60 (s, 2 By 759 (brd, /=721 Hz, 1 H) 6.65 (d, J=734 Hz, 1 H)4.77
(brdd, /=801,495Hz, 1 H)367-382(m, 4H)349-354(m, 2H)332-349(m, 4 H)
3I3(s,3HY275-286(m, 4 H)246-258 {m, T H3 236 (brs, 1 HY 192 - 199(m, 2 H)
1.84 (brs, 4 H).
100521} Compound 103: (8)-2-((5-bromopyrimidin-2-yl} amino}-4-((2-
(methyisulfonyDethyl) {4-(5,6,7,8-tesraliydro-1,8-naphthyridin-2-yi) butvhamine) butanoic
acid: To a mixture of (8)-2-amino-4-((2-(methylsulfonylethyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butyl}amino) butanoic acid (100 mg, 242 umol) in THF (2 mL) and Hz20
(0.5 mL) was added NaHCOs: (61 mg, 727 pmol), followed by S-bromo-2-chloro-pyrimidine
(51 mg, 291 umol} and the resulting mixture was stirred at 70° C for 18 h and then allowed to
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cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HCl and then concentrated in
vacue. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): mvz = 569.0 (M+H)" 'H NMR (400 MHz, Methanol-ds) & ppm
844 -856(m, 2H)759(d, =728 Hz, 1 H)6.66(d, =728 Hz, 1 H})4.68 -4.77 {m, 1 H)
368-382(m, 4H)349-355(m, 2H)332-349(m, 4H)3.13(s,3H)2.76-287(m, 4
Hy246-2358¢m, 1 H}2.28-243 (m. 1 H) 1.96 (g, J=3.90Hz, 2 H) 1 83 (brs, 4 H).
{00522} Compound 104: (8)-4-((2-(methyisulfonyiethyl) (4-(5,6, 7. 8~tetrahydro-1,8-
naphthyridin-2-yl) butyamino)-2-(C-(trifluoromerhyDpyrimidin-4-pi} amino) butanoic
acid; To a mixture of (8)-2-amino-4-{(2-(methyisulfonyhethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyljamino) butanoic acid (100 mg, 242 pumol) in THF (2 mL) and H20
(0.5 mL) was added NaHCO: (61 mg, 727 pmot) followed by 4-chloro-2-
{(triftuoromethypyrimidine (53 mg, 291 pmol) and the resulting mixture was stirred at 70° C
for 18 h and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag.
HCI and then concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 5391 (M+H)". 'H NMR (400 MHz,
Methanol-ds) 8 ppm 8.26 {(brd, /=595 Hz, 1 H) 7.59(d, /=728 Hz, 1 H} 6.92 (d, /=6.39 Hz,
1H)665(d, /<750Hz, 1H)4.83 -487 (m,  H)3.69-380(m,4 H)3.49-3.53 (m, 2 H)
332-349(m, 4H)3.12(s,3H)2.81(dt, /=1229,631 Hz, 4 H) 248 -259 (m, 1 H)2.30 -
242 (m, 1H) 1.92-2.00 {m, 2 H) 1.83 (brs, 4 H).

{065231 Compound 105: {$}-4-¢((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl) butyDamino)-2-{(1-methyl-1 H-pyrazolof3,4-dJpyrimidin-4-yl} aminao)
butancic acid: To a solution of (8)-2-amino-4-(({(S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yi} butyl}amino) butanoic acid hydrochlonde {100 mg, 231
pmol) in THF (2 mb) and HaO (0.5 mb) was added NaHCO: (58 mg, 693 pmol), and then 4-
chloro~1-methyl-1H-pyrazolo{3.4-dipyrinudine {43 mg, 254 pmol) and the resulting mixture
was stirred at 70° C for 1 h and then allowed to cool to rt. The mixture was adjusted to pH =
6 by the addition of 1 M aq. HCI and then concentrated i vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 5293
(M+H)". 'H NMR (400 MHz, Methanol-da) 5 ppm 8.63 (s, T H) 8.50 (s, 1 F} 7.59 (d, J=7 .28
Hz, 1H)6.67(d, /=750 Hz, 1 H}S15-534 {m,  H) 5.08 (brdd, /=849, 540 Hz, | H)
410(s,3H33.63-374(m 4H)349-363(m 4H)341(s,5H)276-288(m, 4H)235
-2.73(m, 2 H) 175 -2.02 (m, 6 H).
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Scheme 10, Compound 106:
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{86524 Stepl: (8)-2-({5-bromopyrimidin-4-yljamino}-4-{{{R)-2-methoxypropyl} (4-
(5.6,7,8-tetrakiydro-1,8-naphthyridin-2-yi} butyBamine} butanoic acid: To a solution of (8)-
2-amino-4-(({R)-2-methoxypropvi) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-v1)
butylamino} butanoic acid hydrochloride {200 mg, 482 pumol) and 3-bromo-4-
chioropyrimidine (102 mg, 530 umol) in THF (4 mL) and H20 (1 mL) was added NaHCO;
(202 mg, 2.4 mmol) and the resulting mixture was stirred at 70° C for 2 h and then cooled to
1t and concentrated in vacuo to give the title compound that was used without further
purification. LCMS (ESI+): m/z = 535.3 (M+H)"

{00528} Step 2. (8)-4-(({R)-2-methoxypropyl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi)
butvljamino}-2-(pyrimidin-4-ylamins) butanoic acid: To a solution of (8)-2~({5-
bromopynmidin-4-vl} amino}-4-(({R)-2-methoxypropvl} (4-(5,6,7,8-tetrahvdro-1,8-
naphthyridin-2-vl) butyljanuno} butanoic acid (150 mg, 280 umol) in MeOH (2 mL) was
added 10 wt% PA/C (297 mg) and the resulting mixture was stirred under an Hz atmosphere
for 15 h. The mixtare was filiered and concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 4573
(MHH)". "H NMR (400 MHz, Mecthanol-ds) & ppm 8.41 (s, I H) 8.03 (brd, j=6.11 Hz, 1 H)
720,734 Hz, TH) 6.63(brd, =599 Hz 1 H) 643 (d, =734 He, 1 H} 443 (brs, L H)
376(brs, IH)337-342(m, 3H)335{(s,3H) 291 -3 18 {m, S5Hy272(, J=6.11Hz, 2
H)2.60(brs, 2H)221-234{(m, 1 H)203-215(m, 1 H) 1.89 (dt, /=11.74, 599 Hz, 2 H)
173 {(brs, 4H) 120(d, /=611 Hz, 3 H).

[00326] Compound 107: (8}-4(C-(methylsalfonybethyl} (4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-yl) butyamino)-2-{(2-(pyridin-3-yl} guinazolin-4-yl) amino} butanoic acid:
To a solution of {8)-2-amino-4-((2-(methylsulfonyliethyl) (4-(3,6,7 8-tctrahydro-1,8-
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naphthyndin-2-y1} butvljamino) butanoic acid (100 mg, 242 umol} in DMA (2 mL} was
added DIPEA (210 L, .21 mmol} and 4-chloro-2-(pyvridin-3-y1) quinazoline (59 mg, 242
pmol and the resulting mixture was stirred at 100° € for 2 b and then allowed to coolto 1t
and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound.}. LCMS (ESH): m/z = 618.3 (M+H)". 'H NMR (400 MHz,
Methanol-da) & ppm 957 (d, /=147 Hz, 1 H) 8.84 {dt, ./=8.04, 1.85 Hz, 1 H) 8.61 {dd,
J=489 171 Hz, | H)8.12(d, /=T 70Hz, I H) 783 -788 (m, T H) 776 - 7.82 (m, | H)7.48
~755(m, 2H)734(d, J=T734 Hz, 1 H} 645 (d, =734 Hz, 1 H) S.05¢t, =605Hz, | H)
326-331(m, 2H3324¢, =556Hz, 2H)3.01-3.17 (m, 2 H) 2.84 - 2.93 (m, 4 H) 2.61 -
277, THY 236-246(m, 1 H)222-232(m, 1 H)1.76- 191 (m, 4 H) 1.57-172{(m, 2
H).
{00527} Compound 108: {8)-2-((6-({ H-pyrazol-1-pl) pyrimidin-4-yl) amino}-4-(({8}-2-
fluoro-3-methoxypropyly (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyliaminoc)
butanoic acid. To a mixture of 4-chloro-6-(1H-pyrazol-1-yl) pyrimidine (50 mg, 277 pumol)
in DMA (2 mL) and was added DIPEA (201 uL, 1.15 mmol} then (8)-2-amino-4-{({§}-2-
fluoro-3-methoxypropvl) (4-(5,6,7, 8-tetrahydro-1 8-naphthyridin-2-v1} butyDamine) butanoic
acid hydrochloride (100 mg, 231 pmol) and the resulting mixture was stirred at 70° ( for 18
b and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HCI
and then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 541.3 (M+H)". 'H NMR (400 MHz,
Methanol-d) G ppm 849 (brs, TH) 828 (brs, THY 772 (s, T Hy 726 (brs, 1 H) 687 (s, |
Hy642-653(m, 2 H)4.76(brs, L H)4.66 (brs, T H}346-359(m, 2H)332-332 (m, 3
Hy290(brs, 2 H)2.65 (brd, /=6.60Hz, 10H) 219 (brs, 1 H} 2.09(br d, /=5.01 Hz, I H)
1.82(brs, 4 H) 1.62 (brd, J=6.72 Hz, Z H}.
[00528] Compound 109: (8)-4-(({8)-2-fluora-3-methoxypropyl} (4-(5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-yi} butyDamino)-2-({2-{pyridin-3-yi} quinazolin-4-yl) amine) butanoic acid:
To a mixture of 4-chloro-2-(pyridin-3-v1) quinazoline {67 mg, 277 pmol) in DMA (2 mL)
and was added DIPEA (201 ul, 1.15 nunol) then (S)-2-amino~4-{{(5)-2-fluoro-3-
methoxypropyly (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-y1} butyDamino)} butanoic acid
hydrochloride (100 mg, 231 pmol} and the resulting mixtare was stirred at 70° C for 18 hand
then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HCI and then
concentrated v vacuo. The erade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 602.3 (M+H)". 'H NMR (400 MMz, Methanol-ds) 8
ppm 9.56 (d, S=147 Hz, 1 H) 8.83 {dt, /=8.04, 1.85 Hz, | H) 8.60 {dd, /=489, 1.59 Hz, 1 H)
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8O7(d, /=819Hz THY781-785(m, 1 H)7.73-779(m, 1 H) 744 -7.52{m, 2 H)7.25
(d.J=721He, 1 H)6.39(d, /=734 Hz, 1TH) 509 (brt, J=5.69Hz, 1 H}4.79 (brs, | H) 340
-359(m, 2H)322(s,3H)3.10-3.16 (m, 2 H) 3.03 (dt, /=14.03,9.00 Hz, 2 H) 2.80 - 2.89
(o, THY2.67-276 (G0, 2H) 258 ~266(m, 5H)2.37-245(mn, 1 H)221-229(m, | H}
1.79-192(m, 2H) 1.74 (brdd, /=1253, 581 Hz, 3H) 1.59-1.66 (m, I H).
100529] Compound 118 {8)-4-¢((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({5-phenyipyrimidin-4-yi) amino) butanocic acid: To a
solution of ($)-2-({5-bromopyrimidin-4-vlj amino}-4-({{5)-2-fluoro-3-methoxypropyl) (4-
{5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyvl)amino) butanoic acid (200 mg, 361 umoly
and phenylboronic acid (53 mg, 434 umol) in 1 4-dioxane (2 mL} and H2O (1 ml) was added
Pd(dppHCl2 (26 mg, 36 umol) and KoCOs (50 mg, 361 wool) and the resulting mixture was
stirred at 100° € for 1 h and then allowed to cool to 1t and then concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESTH): m/z = 551.3 (M+H)™. 'H NMR (400 MHz, Methanol-ds) 6 ppm 8.84 (s, 1 F) 8.21 (s,
1THY756-763(m, 6 ) 6.65(d, I=734 Hz, TH)5.09-528 (m, 2H) 370 (brd, J=342 Hz,
TH)3.54-3.68 (i, 3H) 348 -3.53 (m, 3 H}3.39 (5,3 H}3.34 (brs, 3 H) 2.80 {dt, I=12.81,
637Hz, 4 Hy 258 {brt, J=1198 Hz, 1 H) 239 {(brd, J=624 Hz, 1 H} 1.94 (g, =590 Hz, 2
H) 1.80 (brs, 4 H).
[603308] Compound 111: (8)-2-((S-cyanopyrimidin-2-yl} amino)-4-{(2-phenoxyethyl) (4-
{5,6,7,8-tetraliydro- 1, $-naphthyridin-2-pl) butpljaming) butaneic acid: To a mixture of (S)-
2~amino-~-4-{(2-phenoxvethyl) (4-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-y1} butvlyanuno}
butanoic acid (100 mg, 234 ymol) in 4.1 THF/H20 (2 mL) was added 2-chloropyrimidine-5-
carbonitrile (36 mg, 258 pmol) and NaHCGs (59 mg, 703 pumol) and the resulting mixtore
was stirred at 70° € for 1 h and then allowed to cool to 1t and then adjusted to pH = 6 by the
addition of 1 M ag. HCI and then concentrated in vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESE+): m/z = 530.2 (M+H)".
TH NMR (400 MHz, Methanol-ds) 8 ppm 8.43 (brs, 1 H) 835 (brs. 1 H) 7.33 (d, J=7.34 Hz,
THY7.16-724 (0, 2H)687-697(m, FH)6.78 - 6.85(m, 2 H) 6,48 (d, J=7.34 Hz, 1 H)
447, =6 17Hz, 1 H) 4151, 1=526Hz 2 H)335-343(m, 2H)2.99-324 (m, 4 H)
297299 (m, 1 H)292(brd, J=575Hz 2H) 263-276 (m, 4 H) 2.20 - 2.33 {m, 1 H} 2.04
-2 15(m, 1 H) 170 - 1.91 (m, 6 H).
{00531} Compound 112: (8)-2-((I H-pyrazolef3 4-dfpyrimidin-4-pl} amino}-4-{{2,2-
difluoroethyl) (4-(5,6,7,8-tetraliydro- 1, 8-naphthyridin-2-yl} butylamine} butanoic acid: To
a mixture of {§}-2-amino-4~((2,2-difluoroethyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyndin-2-y1}
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butyljamino} butanoic acid (100 mg, 270 pmol} and 4-chloro-1H-pyrazolo[3,4-dlpyrimidine
{46 mg, 2975 pmol) in H20 (0.5 mL} and THF (2 mL} was added NaHCO5 (45 mg, 540
pumol) and the resulting mixture was stirred at 70° C for 15 b and then allowed to cool to 1t
and then adjusted to pH = 6 by the addition of 1| M aq. HCI and then concentrated in vacuo.
The crude residae was purified by reverse phase prep-HPLC to give the title compound.
LEMS (ESIH): m/z = 489 2 (M+H)". 'H NMR (400 MHz, Methanol-ds) é ppm 8.18 (5, I H)
801 (s, 1 H) 742 (brd, J=7.50Hz, 1 H) 6.50 (d, J=7.28 Hz, 1 H) 5.68 - 6.13 (10, | H) 4.89 -
498 (m, THP338(brd,J=551He, 2H) 2.82-295(m, 2 H) 2.56-2.77 (m, 8 H} 2.24 (brs,
TH)2.13¢brd, }=617Hz, 1H) 1.78-197(m, 4 H) 149 1.75 (m, 2 H).
{80532] Compound 113: (8)-4-(cyclopropyl(4-(3,6,7,8-tetrabydro-1,8-naphthyridin-2-y i)
butylamine)~2-({ I-methyl-1 H-pyrazolof3,4-dJpyrimidin-4-yl} amino) butanosic acid: To a
mixture of {§)-2-amino-4-(cyclopropyvi(4-(3,6,7 8-tetrahydro- 1, 8-naphthyridin-2-y1}
butylamine) butanocic acid hydrochloride (170 mg, 444 peol) in 4:1 THE/H20 (2.5 mL) was
added 4-chloro-I-methyl-1H-pyrazolo{3 4-djpyrimidine (75 mg, 444 pmol} and NaHCO;
(112 mg, 1.33 mmol) and the resulting mixture was stirred at 70° C for 1 h and then allowed
to cool to 1t and concentrated iz vacuo. The crude residae was purified by reverse phase prep-
HPLC to give the title compound as the hydrochloride salt. LCMS (ESI+): vz = 4792
(M+H)". TH NMR (400 MHz, D20): S ppm 832 - 847 (m, 2 H) 7.51 (br d, J=6.60 Hz, 1 H)
656{brs, IH)485¢brs, 1 H}4.03(brs, 3H)329-363(m,6H)238-291 {m, 7TH) 1.64
- 195 (m, 6 HY0.90 - 1.09 (m, 4 H).
{60533} Compound 114: (S)-d-fcyclopropyl{(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butvlamino}-2-((5-(trifluoromethypyrimidin-2-yi) amine) butanoic acid: To a mixture of
{§)-2-amino-4-{cyclopropvi{4-(5,6,7 &-tetrahvdro-1,8-naphthyridin-2-y1} butyvl}amino}
butanoic acid hydrochloride (170 mg, 444 pumol} in 4:1 THF/HO (2 mL) was added 2-
chloro~5-{iriflucromethyhpyrimidine (89 mg, 488 pmol} and NaHCOs (112 mg, 1.33 mmol)
and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and
concentrated 2 vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): nv/z = 493.2 (M+H)". TH NMR (400 MHz, D:0): 5 ppm
.61 (brs, 2H)749(d, /=734 Hz, T H) 653 (d, /=721 Hz, 1 H}4.56 - 468 (m, | H) 3.24 -
358(m, 6 HY2.61-293(m, SH)250{brs, L H)2.35(brs, 1 H)1.63-195(m, 6 H} 96
{brdd, J=12.59, 758 Hz, 4 H).
{00534] Compound 118: (8)-4-(cyclopropyl{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butylamine}-2-((2-(trifluoromethypyrimidin-4-yl) amino) butanovic acid: To a mixture of
(8)-Z-amino-4-{cyclopropyl(4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-y1) butyl}amino)
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butanoic acid hydrochloride (170 mg, 444 pmol) in 4:1 THF/H0 (2 mL) was added 4-
chloro-2-(triflucromethyPpyrimidine (89 mg, 488 pmeol} and NaHCO: (112 mg, 1.33 mmol}
and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to rt and
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 4922 (M+F)". 1H NMR (400 MHz, Methanol-ds):
Sppm 809 (brs, L H) 734 (brd, /=728 Hz, L H) 6. 71 (brs, 1 H} 648 (brd, J=6.84 Hz, 1
Hy641-641(m, 1 H)456(brs, IH)339(brs, 2H) 282-316 (m, 4 H) 2.58-2.73 (m, 4
HY225(brd, J=595Hz, | H) 209 (brd, J=1147Hz, 2H) 1.65- 189 (m, 6 H} 044 - 0.76
{m, 4 H).

{66535} Compound 116: (8)-2-((1 H-pyrazolof3 4-dfpyrimidin-4-pl} aminoi-4-
{cyclopropyl{4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yi} butylamine} butancic acid: To a
mixture of (§)-2-amino-4-{cyclopropvi(4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}
butyDamino} butanocic acid hydrochloride (170 mg, 491 pmol) in 4.1 THF/H20 (2 mL) was
added 4-chloro-1H-pyrazolo[3.4-djpyrimidine (83 mg, 540 umol) and NaHCG; (124 mg,
1.47 wunol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to

rt and concentrated iz vacuo. The crude residue was purified by reverse phase prep-HPLC to

pp 8.65 (5, LH) 856 (s, L H) 7.52 (brd, J=734 Hz, 1 H) 656 (brd, J=734 Hz, 1 H) 5.02
(brs, I H)330-360(m, 6Hy237-288 (m, 7TH) 1.68- 194 {m, 6 H) 0.91 - 1.07 {m, 4 H).
{06536] Compound 117: {$}-2-((5-cyclopropyipyrimidin-2-yl} amino}-4-((2-phenoxyethyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: To a mixture of
(§)-2-amino-4-((2-phenoxyethyl) (4-(5,6,7 8-tetrahydro- L, 8-naphthyridin-2-v1) butylDamino)
butanoic acid {100 mg, 234 umol) in 4:1 THF/H0G (2 mL) was added 5-cyclopropyi-2-
fluoropyrimidine (36 mg, 258 umol} and NaHCOs (59 mg, 703 umol) and the resulting
ouxture was stirred at 70° C for 1| h and then allowed to cool to rt and concentrated in vacuo.
The crude residac was purified by reverse phase prep-HPLC to give the title compound.
LOMS (BESIH): m/z = 5453 (MHH)Y". 'H NMR (400 MHz, Deutertum Oxide) & ppm 827 {br
S, 2Hy 748 (brd. J=7T21Hz, T H)728-739(m, 2H) 7.02-712 (m, 1 H) 6.91 (brd,
=705 Hz 2H)6.52(d, =734 Hz, T HY 463 -4.72 (m, 1 H)4.33 (brs, 2H) 3.65 (brs, 2 H)
328-354(m 6H)2.65-280(m,4H)2.53(brs, 1 H) 231 (brd, }=7.70He, 1 H) 1.70 -
1.94 (m, TH) 098 - 1.09 (m, 2 H) 0.67 {q. }=35.09 Hz, 2 H).
{00537} Compound 118 (8)-2-((5-cyanopyrimidin-2-yl} amino)-4-({2,2-difluoreethyl) (4-
(5,6, 7. 8-tetrabiydro- 1, 8-naphthyridin-2-y} butyfamino} butanoic acid. To a mixture of (8)-
2-amino-4-{(2,2-difluoroethyt) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butyljamino)
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butanoic acid {100 mg, 270 pmol, 1 eg) and 2-chloropyrimidine-5-carbonitrile {41 mg, 297
pmol) in Hz0 (0.5 mL) and THF (2 mL) was added NaHCO; (45 mg, 540 pmol) and the
resulting mixture was stured at 50° C for 1 h and then allowed to cool to 1t and then adjusted
to pH = 6 by the addition of | M aq. HC1 and concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =474 3.
'H NMR (400 MHz, Mecthanol-ds) 8 ppm 8.64 (br, 5, 2 H) 7.60 (d. J=7 34 Hz, 1 H) 6.25 -

6.74 (m, 2 H)y 478 (dd. J=8.56, 526 Hz, 1 H) 3.82 (td, }=15.07. 336 Hz. 2 H) 3.35 - 3.62 (o,
6HY273-289(m, 4H)2.45-259(m, [ H)226-241{m, 1 H) 1.72-2.02 (m, 6 H).
Scheme 11, Compound 119:
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{86538} Step 1. (8)-2-((5-bromopyrimidin-4-yi} amino)-4-((2,2-difltucrocthiyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid: To a solution of (8)-2-
amino~-4-{ (2, 2-difluoroethyl) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-yl) butyhamino)
butanoic acid {150 mg, 405 umol) and 3-bromo-4-chloropyrimidine (94 mg, 486 pmol) in
THF (1.2 mL) and Ha0 (0.3 ;b)) was added NaHCOs (170 g, 2.02 vuvol) and the resulting
mixture was stirred at 70° € for 1 h and then allowed to cool to vt and then adjusted to pH=6
by the addition of 1 M ag. HCl and concentrated in vacuo to give the title compound that was
used without further purification. LCMS (ESE+): m/z = 527 2 (M+H)™

{06539} Step 2. (8)-4-((2, 2-difluorcethyl) (4-(5,6,7,8-tetrahydro- 1 8-naphthyridin-2-yi)
butyllamino)-2-((5-phenylpyrimidin-4-yi) amino) butanoic acid: To a solution of (§8}-2-((5-
bromopynmidin-4-v1) amino}-4-((2,2-difluorocthyl} (4+(5,6.7 8-tetrahydro-1,8-naphthyridin-
2-y1) butylamino) butancic acid (213 me, 404 pmol) and phenyiboronic acid (59 mg, 485
pumol) i 1 4~-dioxane (1 mL) HaO (0.25 ml) was added Pd{dppH)Cl2 (30 mg, 40 pmol) and
K:CO: (112 mg, 808 pmol) and the resulting mixture was stirred at 100° C for 2 h and then

allowed to cool to 1t and concentrated i1 vacue. The crude residuc was purificd by reverse
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phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5253 (M+H)" '"HNMR
{400 MHz, Methanol-de) Sppm 885 (5, 1 H) 822 (s, T H) 7.61 (s, 3H) 7.60 - 7.68 (m, 1 H)
7.59(brs, 2H) 6.63-6.69(m, | H) 6.30-6.62 (m, 1 H) 513 (brt, J=6.05 Hz, 1 H) 3.78 (br
LI=1375He 2 H) 347 -360(m, 3H335-34 (m, 3 H2.71-292 (m, 4 H) 2.53-2.68
(m, 1HY2.40 (brs, TH)1.92-2.06 (m, 1 H)1.92-2.01 {m, 1 H) 1.67 - 1.92 (m, 4 H).
Scheme 12, Compound 128:
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{00540 Step 1. ¢83-2-((5-bromopyrimidin-4-yl} amino)-4-({2,2-difluorcethyl) (4-(5,6,7,8-
tetrafiydro-1,8-naphihiyridin-2-y} butyllamine} butanoic acid: To a solution of {5)-2-
amino-4-{(2,2-difluoroethyl) (4-¢5,6,7 8-tetrahydro-1,8-naphthyrnidin-2-vl) butyjamino}
butanoic acid (150 mg, 405 uowol) and 5~-bromo-4-chloropyrimidine (94 rag, 486 powol) in
THF (1.2 mL) and H0 (0.3 mL) was added NaHCO5 (170 mg, 2.02 mmol) and the resulting
mixture was stirred at 70° C for 1 b and then allowed to cool to 1t and then adjusted to pH =6
by the addition of 1 M aq. HCY and concentrated in vacuo to give the title compound that was
used without further purification. LCMS (ESI+): 0v/z =527.2 (M+H)"

{00541} Step 20 (8)-4((2, 2-diflavroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl)
butylpamino)-2-(pyrimidin-4-ylamine) butanocic acid: 'To a solution of (8)-2-((5-
bromopyrimidin-4-vl) amino}-4-{(2,2-diflucroethyl} (4-(5.6,7 8-tetrahydro-1.8-naphthyridin-
2-y1) butyamino) butanoic acid (213 mg, 404 pmol) in MeOH (3 mL} was added 10 wi%
PA/C {60 mg) and the resulting mixture was stirred under an Ho atmosphere for 3 h and then
filtered and concentrated i vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESIH+): m/z = 449.2 (M+H)". 'H NMR (400 MHz,
Methanol-ds) Sppm 8. 78 (s, 1 H) 821 (dd, J=734, 135 Hz, 1 H) 760 (d, =734 Hz, | H)
700-708(m, IH)628-6.73 (m, 2H)499-509 (m, 1 H}3.83 (¢d. }=15.07, 336 Hz, 2 H)
336-365(m, 6H)2.75-280(m, 4 Hy251-264(m, L H)234-248(m, 1 H) 1.73-205
{m, 6 H).
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[080542] Compound 121: (8)-4-((2,2-difluoroethyl) {4-(5,6,7,8-tetraliydro~1,8~
nraphihyridin-2-yl} butylhaminol-2-((5-flucropyrimidin-2-yl) amino) butanoic acid: To a
solution of {S)-2-amino-4~((2,2-difluorocthvl) (4-(5,6,7 8-tetrabvdro-1,8-naphthyridin-2-v1)
butyhamino) butanoic acid (200 mg, 540 umotl) and 2-chloro-5-flucropyrinudine (74 ul, 594
pumoly in DMA (3 mb} was added DIPEA (470 uL, 2.70 mmol) and the resulting mixture was
stirred at 70° € for 15 b and then allowed to cool to 1t and then adjusted to pH = 6 by the
addition of 1 M aq. HCl and concentrated in vacuo. The crude residuc was purified by reverse
phase rep-HPLC to give the title compound. LOMS (ESI+): m/z = 467 2 (M+H)™. '"H NMR
{400 MHz, Methanol-ds) Sppm 8.16 (s, 2 H} 746 (d, =734 Hz, 1 H) 6.54 {d, J=734 Hz, 1
H)568-608¢(m, 1 H)434-449 (m, T H)336-350(m, 2H)2.65-282(m, 9H)251-
260 (m, THH 198 -217(m, 2H) 1.76 - 1.96 (m, 4 H) 1.58 {q, }=6.60 Hz, 2 H}.

{00543] Compound 122: {$)-4-((2,2-diflucroethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butyllamino)-2-({6-meth pl-2-(pyridin-4-yl} pyrimidin-4-yl} amino}
butanoic acid: To a solution of (S)-2-amino-~4-{{2,2-difluoroethyl) (4-(5,6.7 8-tetrahydro-1.8-
naphthvridin-2-v1} butvl}amino) butanoic acid (150 mg, 405 pmol) and 4-chloro-6-methyl-2-
{pyndin-4-y1) pyrinudine (92 mg, 445 pmol) m DMA (2 mL} was added DIPEA (71 pL, 405
umol) and the resulting mixture was stirred at 70° C for 12 b and then allowed to cool to 1t
and then concentrated /n vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESTH): m/z = 540.3 (M+H)™. TH NMR (400 MHz,
Methanol-ds) S ppm 8.34 (brd, J=4 85 Hz, 2H) 823 (brs, 2 H) 743 (brs, 1 H} 644 - 665
(o, THY 624 (s, LH) 563 -6.12 (o, LHY461-483 (m, L H)4.73 (brs, 1 H)2.92-3.26
(o, 2H} 251 -267¢m, 3H)250-291(m, TH)2.24 - 250 (o, 3H) 2.17 (brs, 1 H) 2.06
(brs, LH) 192 (brd, =595Hz, 2H) 1.60- 1.79 (m, 3 H).
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Scheme 13, Compound 123:
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{00544 Step . Neg2-(d-fluorophenoxyjetfiyl)-4-(5,6,7 8~tetrahydro~-1,8-naphithyridin-2-vi)
butanamide: To a mixtare of 4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butanoic acid (5 g
15.89 mmol) in DCM (75 mb} was added CDI (2 83 g, 17 48 mmol) at 0° € and the resulting
mixture was stirred for 1 h. To this was then added 2-(4-fluorophenoxy)jethanamine
hydrochloride (11.4 mE, 17 48 mmol) and the resulting mixture was stisred at rt for 2 h and
then diluted with Ho©O. The layers were separated and the aqueous lavers was extracted with
DCM and the combined organic extracts were dricd over NaxSQOs, filiered, and concentrated
in vacuo. The crude residue was re~-dissolved in EtOQAc (40 mL) and then heated to refhnx.
Hexanes (15 mL) was then added and the solution was cooled to 1t causing a precipitate to
form. The solid was filtered and the filtrated was concentrated 77 vacue 0 give the title
compound. LCMS (EST+): m/z = 358.0 (M+H)".

{60543} Step 2: N-(2-{4-fluorophenoxyjethyl}~4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butan-I-amine: To a mixture of LiATH (590 mg, 15 56 mmol) in 1,4-dioxane (30 mL) was
added N-(2-(4-fluorophenoxy)ethyl)-4-(5.6,7 8-tetrahvdro-1. 8-naphthyridin-2-vl) butananmide
(2.78 g, 7.78 mmol) and the resulting muxture was heated to reflux for 30 min. and then
allowed to cool to rt. The mixture was cooled to 10° € and then neutralized by the cautious
addition of H20 (0.6 mL), 1 M NaOH (0.6 mL), then Hh0O (0.6 mL), followed by drying over
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MgS0.. The muxture was filtered and concentrated in vacuo to give the title compound that
was used without further purification. LEMS (ESE+): m/z = 344 2 (M+H)™

{005406] Step 3. {(8)-methyl 2-({tbenzyloxylcarbonyliaming)-4-{(2-(4-fluorophenoxylethyl)
{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamino} butanoate: To a mixture of N-
(2-(4-fluorophenoxyjethyly-d-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1) butan-1-amine (2.67
g, 7.77 mmol) and methy] (28)-2-(benzyioxycarbonylamino}-4-oxo-butancate (2.17 g, 8.16
mmol) in DCE (50 mL) at 0° C was added AcOH (667 ul., 11.66 mmol) then NaBH(OAc),
(2.47 g, 11.66 mmol) the resulting mixture was stirred at 1t for 1 h. The nuxture was diluted
with sat. aq. NaHCO3 and then extracted with DCM. The combined organic extracts were
dricd over Na:SQ4, filtered, and concentrated in vacuo. The crude residue was purified by
normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z =
593 4 (M+H)"™

{00547} Step 4. (8)-2-(({benzyloxylcarbonyllamino)-4-({2-{4-fluorophenoxyethyl) (4-

(5.6, 7, 8-tetrakiydro- 1 &-naphthyridin-2-yl} butylaming} butaneic acid: To a mixture of (8)-
methvl 2-({{(benzvloxyjcarbonvlamino)-4-((2-(4-fluorophenoxyiethyvl) (4-(5.,6,7,8-
tetrahydro-1,8-naphthyridin-2-yi} butvlamino) butanoate {4 g, 6.75 mmoly in 1:1:1 THF/
MeOH/H:0 (37 .3 mL) was added LiOH H20 (566 mg. 13.50 mumol) and the resulting
mixture was stirred at 1t for 1 h. The mixture was adjusted to pH = 6 by the addition of | M
ag. HCI and concentrated in vacuoe to give the title compound that was used without further
purification. LCMS (ESI+) m/z = 579.5 (M+H)™.

[00548) Step 5. (8)-2-amino-4-{(2-(4-fluorophenoxyjethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino} butancic acid: To a solution of (§)-2-
{{{benzyloxycarbonylamine }-4-({2-{4-fluorophenoxyjethvl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y1} butyljamino} butanoic acid (4 g, 6.91 mmol) in i-PrOH (30 mL) was
added 10 wi% PA{OH)2/C (1.9 g) and the resulting mixture was stirred under an Hz
atmosphere for 48 h. The mixtare was filtered and then concentrated in vacuo to give the title
compound that was used without further purification. LUMS (ESIH): m/z = 448 4 (M+HY™
{00549) Step 6. (8)-4-({2-(4-fluorophenoxyjethyl) (4-(5,6,7, 8-tetrabiydro-1,8-naphthyridin-
2-pl} butyliamino)-2-{{1-methyi-1 H-pyrazolo{34-dfpyrimidin-4-y&} amina} butanoic acid:
To a solution of (5}-2-amino-4-((2-(4-fluorophenoxyiethvl) (4-(5,6,7, 8-tetrahvdro-1,8-
paphthyvridin-2-y1} butyl)amino} butanoic acid (80 myg, 180 umol} and 4-chloro- I-methyl-
pyrazolof3.4-djpvrimidine (33 mg, 198 pmol} n Hz0 (0.5 mL) and THF (2 ml) was added
NaHCO3 (76 mg, 900 pmol) and the resulting mixture was stirred at 70° C for | h and then
allowed to cool 1o 1t and concentrated i vacuo. The crude residue was purified by reverse
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phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 577.2 (M+H)" '"HNMR
{400 MHz, Methanol-d) Sppm 835 (s, 1 H) 797 (s, 1 H) 721 - 746 (m, 1 H) 6.76 - 6.90
(o, 2ZH)6.71 (brs, 2H) 6,46 (brd, J=7.02 Hz, 1 H) 4.61 -4.82 (o, L H) 4.09 (brs, 2 H} 3.92
(5, 3H}338(brs, 2H)321-330(m, 4 H)290-3.11 {m, 3H) 2.86(brs, 1 H}2.63-2.75
(m, 4H) 236 (brs, L H)2.07-2.18 {m, 1 H) 1.68 - 1.90 (m, 6 H}.

Scheme 14, Compound 124;
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[B0S86] Step 11 S-cyclopropyi-2-flucropyrimidine: To a solution of 5-bromo-2-fluoro-
pyrimidine (5 g, 28.25 mmol) and cyclopropylboronic acid {2.91 g, 33.90 mmol) in tohuene
(100 mL) was added K5P04 (1799 g, 84.76 mmol), PCy3 (916 ul, 2.83 mmol) and PA(CAC)
(317 rog. 1.41 vunol) and the resulting mixture was stirred at 100° € for 10 b and then cooled
to rt. The mixture was poured into HeG and the resulting mixture was extracted with ethyl
acctate. The combined organic extracts were washed with brine, dried over Nax8Qs, filtered,
and concentrated in vacue. The crude residuc was puritied by normal phase silica gel
chromatography to give the title compound.

{00551} Step 2 (8)-2-((S-cyclopropylpyrimidin-2-yhamino}-4-({{R}-2-methoxypropyl} (4-
{5,6,7,8-tetrabiydro-1 8-naphthyridin-2-yl} butyQamine) butanoic acid: To a solution of (8)-
2-anuno-4-{{{R}-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y1)
butyhanmo} butanoic acid hydrochlornde (100 mg, 241 pmol} and 5-cyclopropyi-2-
fluoropyrimidine (36.62 mg, 265.08 pmol, 1.1 eg) in THF (2 mL) and HoO (0.5 mL) was
added NaHCO3 (101 mg, 1.20 mmol) and the resulting mixture was stirred at 70° C for 12 h
and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HCl and
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): nv/z = 497.3 (M+H)". 'TH NMR (400 MHz, Methanol-ds) 8
ppm 8.56 (brs, 2H) 7.60 (brd, J=6.85 Hz, 1 H) 6.67(brd, J=7.09Hz, 1 H) 4.86-492 (m, 1
H)387(brs, 1 H}330-354(m, 2H) 339, 4H)3.08-331 (m, SHY2.77-285(m, 4 H)
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234 (brs, 1 H)242(brs, 1 H)2.20-225{m, 1 H) 192-2.00{m, 3 H) 1.81 (brs, 3H) 1.22
{brd, /=350 Hz. 3H)1.05- 111 {(m, 2H) 0.82 (brd, J=4.77 Hz, 2 H).

1005521 Compound 125 (8)-2-((1 H-pyrazole{3,4-djpyrimidin-4-yl) amino}-4-({2~
(methylsulfonylethyl) (4-(5,6,7,8-tetrahkydro-1,8-naphthyridin-2-yl) butyliamine) butanoic
acid: To a mixture of {8}-2-amino-4-((2-{methyisulfonylethvl) (4-(5,6,7 8-tetrabvdro-1,8~
naphthyridin-2-vl) butvljamino) butanoic acid (100 mg, 242 umol} in THF (2 mL) and H:O
(0.5 mL) was added NaHCO: (61 mg, 727 pmol) followed by 4-chloro-1H-pyrazolof3,4~
dlpynimidine (45 mg, 291 pmol) and the resulting mixture was stivred at 70° C for 18 h and
then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HCl and
concentrated i vacuo. The crade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH+): m/z = 531.2 (M+H)" TH NMR (400 MHz, Mcthanol-d) 5
ppm 884 (5, I} 861 (5, TH) 758 (4, J=7 34 He, 1 H)6.66 (d, /=734 Hz, 1 H) 5.27 {br dd,
J=831,501 He, TH) 381 (brd, /=685 Hz, 2H)3.69-3.77 (m, 2 H)3.53 -3.58 {m, 1 H)
345-353(m, 3H) 337 (brt, J=740Hz, 2H) 312, 3H)2.77-284 (m. 4 H)2.61-2.71
(m, TH)2.47-25%(m, 1 H) 1.95{(q, J=5.90Hz, 2 H) 1.85 (id, /~=13.11,6.17 Hz, 4 H).
{80533} Compound 126: (8)-2-((6-(1 H-pyrazgol-1-yi} pyrimidin-4-y1) amino}-4-((2-
(methylsulfonylethyl) (4-(5,6,7 8-tesrakiydro-1,8-naphthyridin-2-yi} butyhamine} butanoic
acid: To a mixture of (8)-2-amino-4-((2-(methyisulfonyvhethvl) (4-(5,6,7. 8-tetrabvdro-1,8-
naphthyridin-2-vl} butvljamine) butanoic acid (100 mg, 242 umol} in BMA (2 mL} was
added DIPEA (211 pL, 121 mmol} followed by 4-chloro-6-(1H-pyrazol-1-yl} pyrimidine (48
mg, 267 umal) and the resulting nuxture was stirred at 100° C for 2 h and then allowed to
cool to 1t and then adjusted to pH = 6 by the addition of 1 M aq. H{UI and concentrated in
vacuo. The crude residae was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 557.2 (M+H)". 'H NMR (400 MHz, Methanol-d1) & ppm
851 ~864(m, 2H)789 (s, 1 H)7.58(d, J=7.00Hz 1 H) 7.25 (brs, 1 H) 6.65 (br d, J=7.06
Hz, 2Hy4.95¢brs, 1 H)3.77 (brdd, /=19.96, 562 Hz, 4 H) 347 - 355 (m, 3 H) 345 (brs, |
Hy335 (brd, T30 HzZ 2H) 3 13¢5, 3H)2.76-285(m, 4 Hy 258 (brs, 1 H) 241 (brs, 1
Hy 1.77-2.00 (m, 6 H).
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Scheme 15, Compound 127:

{86554 Step 1. (8)-2-((5-bromopyrimidin-4-yi} aminoj-4-(((8)-2-fluoro-3-methoxypropyi)
{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyllamine) butanoic acid: To a solution of
(§)-2-amino-4-{(($)-2-fhuoro-3-methoxypropvl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyndin-2-v1)
butyljamino} butanoic acid hydrochloride (25¢ mg, 577 pmol) and 5-bromo-4-
chloropyrimidine (134 mg, 693 umol} in THF (2 mL) and HzO (0.5 mL} was added NaHCOs
(243 mg, 2.89 mmol) and the resulting mixture was stirred at 70° C for 1 h and then allowed
to cool to 1t and then adjusted to pH = 6 by the addition of 1 M aq. HCl and concentrated in
vacuo to give the title compound that was used without further purification. LCMS (ESE+):
w/z = 35542 (M+H)Y"

{86535} Step 2. (8)-4-({{8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butylaminop-2-(pyrimidin-4-ylamino) batanoic acid: To a solution of
{S)-2-((5-bromopyrimidin-4-vl} aminc}-4-{{{5}-2-tfluorc-3-methoxypropyh (4-(5,6,7.8-
tetrahydro-~1,8-naphthyridin-2-v1) butyhamino) butanoic acid (200 rag, 361 pool) in MeOH
(5 mL) was added 20 wt% P4d/C (38 mg) and the resulting mixture was stirred under an Ho
atmosphere for 5 h and then filtered and concentrated i» vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 4753
(M) TH NMR (400 MHz, Methanol-ds) & ppm 8.33 (s, | H) 7.94 (brs, 1 ) 7.40 (4,
J=T28Hz, T HY 644 -655(m, 2 H) 480 - 483 (m, 1 H} 4.55-4.79 (m, I H} 3.53 -3.58 {m,
TH)350(dd, J=6.95,452Hz, 1 H)339(q, /=559 Hz, 2H) 333 (s, 3H) 293 {brs, 2 H)
263-276(m 8H)2.14-224(m, 1 H)202-21 1 (m, T H) 1.76 -1.92(m, 4 H) [ 57-1.69
{m, 2 H).
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Scheme 16, Compound 128:
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{00556] Step 1. (8)-2-({G-chlorapyrimidin-4-yi} amino)-4-(((8)-2-fluoro-3-methoxypropyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamino} butanoic acid: To a solution of
(§)-2-amino-4-(({S)-2-fluoro-3-methoxypropyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vl}
butylamino} butanoic acid hydrochloride (100 mg, 231 pumol) and 4 6-dichloropyrimidine
{41 mg, 277 umoly in THF (2 mL} and HzoO (0.5 mL} was added NaHCO: (97 mg, 1.15
mmol} and the resulting mixture was stirred at 70° C for 18 h and then allowed to cool to 1t
and then adjusted to pH = 6 by the addition of 1 M ag. HCl and concentrated i vacuo to give
the title compound that was used without further purification. LCMS (ESIH+H): m/z = 5103
(M+H)"

{80587} Step 2: (8)-4-{{(8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tesrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-((6-phenyipyrimidin-4-yi} amine} butanoic acid: To a
solution of {8)-2-((6-chloropyrimidin-4-v1} amino)-4-(((5)-2-fluoro-3-methoxypropyl) (4-
(5.6,7,8-tetrahvdro- 1, 8-naphthvridin-2-vl) butvljamino) butanoic acid (100 mg, 196 umol}
and phenylboronic acid (29 mg, 236 umol) in 1 4-dioxane (2 mL} and HoO (1 mL) was added
Pd(dppiCh (14 mg, 20 umol} and KoCOs (81 mg, 589 pmol) and the resulting mixture was
stirred at 100° C for 2 b and then cooled to rt. The mixture was filtered and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (BSTH): m/z = 551.3 (M+H)™ 'H NMR (400 MHz, Methanol-ds) & ppm
88 (s, I1H) 788 (brd, =746 Hz, ZH) 763 -7.74 {m, 3H) 7.59 (brd, /=6.97 Hz, 1 H) 7.30
(brs, LHY) 667 (brd, =721 Hz, I H)S53.14-534 (m, 1 H} 510 (brs, 1 H)363-377(m, 4
Hy 357 (brd, /=868 Hz, 2H) 348 -3.53 (m, 3H) 3.41 (s, 4 H) 2.81 (brd, /=489 Hz, 4 H)
240-264(m, 2H) 1.79-197 (m, 6 H).

204



WO 2020/210404 PCT/US2020/027335

[60538] Compound 129: (28)-d-({oxetan-2-ylimethyl) (4-(5,6,7,8-tetrafiydro-1,8-
nraphihyridin-2-yi} butylhaminol-2-(quinazolin-d-ylamina) butanoic acid Prepared
according to Scheme B using Procedure F with oxetan-Z-yimethanamine, Procedure H with
4-chioroquinazoline, and Procedure P. LCMS theoretical nv/z = 505.3. [M+H]+, found 5653,
{00559} Compound 130: (8)-4-(3-hydroxy-2-thydroxymethylipropyl) {4-(5,6,7,8-
tetrahiydro-1,8-naphithyridin-2-y} butyllaminol-2-(guinazolin-4-ylamine) butanoic acid.
Prepared according to Scheme B using Procedure F with 2-(amunomethyvl)propanc-1,3-diol,
Procedure H with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z = 523.3;
[MAH]T found 523.3.

Scheme 17, Compound 131:
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{00360 Stop L. tert-butyl 7-(4-((3,3-diftuoropropyiamine) butyl)-3,4-dihydro-1,8-
naphithyridine-I{2H)-carboxylate: To a solution of 3,3-difluoropropan-1-amine
hydrochlonde (12.04 g, 82.39 mmol} in MeOH (200 mL} at 0° C was added AcOH (3.2 mi,
56.18 mmol), NaBH:CN (4.71 g, 74 90 mmol}, then a sclution of tert-butyl 7-{4-oxobutyl}-
3,4-dihydro-2H-1,8-naphthyridine- | -carboxylate (12 g, 37 45 mmol) in MeOH (100 mL) and
the resulting mixture was stirred for 2 h at rt. The mixture was diluted with sat. ag. NaHCOs

and then extracted with EtOAc. The combined organic extracts were dried over Na:SQu,
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filtered, and concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESH): m/z= 3841 (M+H)™
{00561} Stop 2. (Si-tert-butyl 7-(3-{{3-{{(benzyloxy)carbonyilaminol-d-methoxy-4-
oxobutvl) (3,3-diflucropropyDamino) butyl}-3,4-diliydro-1,8-naphthyridine-1{2H})-
carboxylate: To a solution of tert-butvl 7-(4-((3,3-difluoropropyllaminobutyi}-3 4-dihydro-
1.8-naphthyridine-1{2H}-carboxylate {19 g, 44.59 mmol) and (S)-methyl 2-
{{{benzyloxy)carbonvl)amino)-4-oxobutanoate (13.70 g, 49.05 mamoly in DCE (200 mL}) at 0°
C was added AcOH (3.8 mL, 66.89 mmol) then NaBH(OAc) (14.18 g, 66.89 mmol) and the
resulting mixture was stirred at rt for 2 h. The mixture was diluted with sat. ag. NaHCOs and
the lavers were separated. The aqueous laver was extracted with DCM and the combined
organic extracts were dnied over NaxSQOq, filtered, and concentrated in vacuo. The crude
resiude was purified by column chromatography on alumina to give the title compound.
LOMS (ESI+): m/z= 633.3 (M+H)™
{00562} Step 3. (8)-methyl 2-(((benzyloxyjcarbonyilamino)-4-((3,3-diflnoropropyl) (4-
(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyBamine} butanioate: To a muxture of (S)-tert-
butyl 7-(4-((3-{{{(benzyioxy)carbonyamino}-4-methoxy-4-oxobatyl} (3,3~
difluoropropylamincjbuty)-3 4-dihvdro- I, 8-naphthyridine- 1{ZH)-carboxylate (26 g, 36 98
mmol} in 4 M HCl in EtOAc (300 mL) was stured for 16 h at 1t and then concentrated in
vacuo. The erude residue was taken up in water and then washed with MTBE. The aqueous
layer was adjusted to pH = 8 by the addition of | M NaOH and then extracted with DCM.
The combined organic extracts were dried over Na:SQu4, filicred, and concentrated in vacuo
to give the title compound. LCMS (ESI+): m/z= 333 3 (M+H)™,
{80563} Step 4: (8)-2-{{{benzyloxyicarbonyfamino)-4-({4-(8-(tert-butoxycarbonyl)-5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yl} butyl) (3,3-difluoropropyljamino) butanoic acid: To a
solution of {S)-methyl 2-({({(benzyvloxyjcarbonyljamino}-4~((3.3-difluoropropvl} (4~(5,6,7.8-
tetrahivdro-1,8-naphthvridin-2-y1} butyl} amino) butanoate (5 g, 8.45 mmol) in 4:1:1
THF/MeOH/H0 (60 mL) was added LiOH H20 (709 mg, 16 .90 mmol} and the resulting
mixture was stirred for 16 h at rt. The nuxture was adjusted to pH = 6 by the addition of 1 M
agq. HCI and then concentrated in vacuo to give the title compound that was used without
further punfication. LCMS (ESIH): my/z= 519.4 (M+H)™;
{80564} Step 5. (8)-2-amino-4-((3,3-difluoropropyl} (4-(5,6,7 8-teiraliydro-1,8-
naphthyridin-2-y} butylamino} buranoic acid. To a solution of (8)-2-
{{{benzyloxy)carbonylamino}-4~((4-(8-{tert-butoxycarbony}-5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butvl) (3,3-difluoropropyvliamino} butanoic acid (4 g, 7.33 mmol) in /-
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PrOH (200 mL} was added 10 wt% PA(OH}/C (6.0 g) and the resulting mixtare stirred under
an Ho atmosphere (50 Psi) for 2 h and then filtered and concentrated 117 vacuo to give the title
compound that was used without further purification. LCMS (ESI+): avz= 3852 (M+H)"
{00565 Step 6. {8)-2-((5-bromopyrimidin-2-yl} amino)-4-((3,3-difluorepropyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} butyflamine} butanoic acid: To a solution of (8)-2-
amino-4-{(3,3-difluoropropyl} (4-(5,6,7 8-tetrahiydro- 1 8-naphthyridin-2-vl) butyDamino)
butanoic acid (140 mg, 327.73 umol) in THF (4 mL) and H>O (1 mL) was added 5-bromo-2-
chloropyrimidime (70 mg, 361 pmol) and NaHCO3 (138 mg, 1.64 mmol} and the resulting
mixture was stirred at 70° € for 5 h and then allowed to cool to 1t and concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LEMS (BESIH): m/z = 5411 (MHH)Y . TH NMR (400 MHz, D00} d ppm 8.42 (s, 2 H) 7.51 (d,
J=T746 He, L H 653 (or &, =721 Hz, T HY 591 - 626 (m, 1 H}4.56 (dd, /=501, 8.68 Hz, |
Hy330-348{m 6 H)3.22(brd, J=T83Hz, 2 H)2.74(t, J=6.11 Hz, 2 H) 2.67 (brs, 2 H)
221-249(m, 4 H) 1.88(q. /=593 Hz, 2H) 1.70 (brs, 4 H).
[00566] Compound 132: (8)-4-((3,3-diflucropropyl} (4-(5,6,7,8~tetrabydro-1,8-
naphthyridin-2-yi} butyBaminol-2-((5-(trifinoromethyldpyrimidin-2-yi} amino} butanoic
acid: To a solution of (8)-2-amino-4-((3,3-difluoropropvi} (4-(5.6.7 8-tetrahydro-1.8-
naphthyridin-2-vl} butyljamino) butanoic acid (140 mg, 328 umol) in THF (4 mL) and H20
{1 mL) was added 2-chloro-5-(triflucromethy Dpyrimidine (66 mg, 361 pmol} and NaHCGs
(138 mg, 1.64 mmol} and the resulting mixture was stirred at 70° C for 1 h and then allowed
to cool to 1t and concentrated 7 vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 5312 (M+H)™. "H NMR (400 MHz,
Do) Sppm 866 (3, 2H) 754 (brd, J=7T21 He, 1 H} 657 (brd, =734 Hz, 1 H)594-628
(m, 1 H}4.62-469(m, 1 H)334-352(m 6H)326(brs,2H)266-282(m, 4H)2.28-
253 (m, 4H) 185-196¢(m, 2H) 1.74 (brs, 4 H).
{00567} Compound 133: (8)-4-(3,3-dif luoropropyl} {4-(5,6,7,8-tetraliydro~1,8-
naplithyridin-2-vl) butyDamino)-2-({1-methyl-1H-pyrazolo3,4-dJpyrimidin-4-yi} aminao)
butanoic acid: To a solution of (S)-2-amino-~4-{(3,3-difluoropropyl) (4-(3,6,7 8-tetrabvdro-
1,8-naphthyndin-2-v1} butyhamino) butanoic acid (140 mg, 328 umol) in THF (4 mL} and
H2G (1 mL) was added 4-chloro-1-methyl-HH-pyrazolo[3 4-dipynnmidine (35 mg, 328 umol)
and NaHCOs (138 mg, 1.64 mmol) and the resulting mixture was stirred at 70° C for 1 h and
then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LOMS (BST+H): m/z = 517.2 (M+H)". 'H NMR (400 Mz,
Deuvterium Oxide) 6 ppm 830~ 8.48 (m, 2H) 7.52 {(brd, /=697 Hz, 1 H) 655 {br d, /=685
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Hz, 1H)595-628 (m, | H)486(brs, 1 H}4.04 (5,3 H)3.38-356(m, 6H)3.29 (brs, 2
H)2.66-280(m, 4H)230-2.63(m, 4H)186-196{m, 2H)1.75(brs 4 H).

{00568] Compound 134: (8)-4-((3,3-difiuoropropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi) butylamino)-2-((2-{trifluoromethyDpyrimidin-4-yl} amino) butansic
acid: To a solution of (8)-2-aminc-4-{(3,3-diflucropropyl) (4-(5,6,7 8-tetrahydro-1,3-
naphthyridin-2-vl) butvljamino) butanoic acid (140 mg, 328 umol} in THF (4 mL) and H:O
(1 mL) was added 4-chloro-2-(triflucromethypyrimidine (66 mg, 361 umol) and NaHCO3
(138 mg, 1.64 mmol) and the resulting mixture was stirred at 70° C for 18 h and then allowed
to cool to rt and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLC 1o give the title compound. LCMS (ESTH): ov/z = 531.2 (M+H)". 'H NMR (400
MHz, D20 Sppm 822 (brd, /=575 He, | H) 749 (br d, J=7.09 Hz, 1 H) 6.84 (4, J=6.24
Hz, 1H}6.52(brd, /=734 Hz, 1 H)591-626(m, TH)4.72(brs, 1 H)3.14-3.50(m, § H}
261-278(m, 4H)221-252 (m, 4 H) 1.82 - 194 {m, 2 H) 1.69 (brs, 4 H).

[00569] Compound 135: (8)-2-((5-cyclopropylpyrimidin-2-yf} amine)-4-((3,3-
diftuoropropyi} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-pl} butyBamine} butanoic acid:
To a solution of (§}-2-amino-4-((3,3-diflucropropyl) (4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-
2-y1} butyDamino} butanoic acid {140 mg, 327 .73 umol) in THF (4 mL} and H20 (1 mL} was
added l-cyclopropyl-4-flucrobenzene (50 mg, 361 umol) and NaHCO: (138 mg, 1.64 mmol)
and the resulting mixture was stirred at 70° C for 5 h and then allowed to cool to 1t and
concentrated 772 vacue. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESE+H): nv/z = 503.2 (M+H)". TH NMR (400 MHz, 2:0) 8 ppm
840 (brs, 2H) 752(d, =746 He, L ) 636 (d, /=734 Hz, THY 591 - 625 (m, 1 H) 4.67 -
47  (m, TH)321-349(u, 8H)267-2.79 (m, 4 H)}2.24-252{(m, 4 H) 1.85-193{m, 3
HY1.73(brd, /=367Hz, 4H}096-1.08 (m, ZH) 0.65-073 (m, 2 H).
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Scheme 18, Compound 136:
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{B6376] Step 1. tert-butyl 7-(4d-(B-fluoropropyPamino) butyl)-3,4-dilyydro-1,8~
naphthyridine- 1{2H)-carboxylate: To a solution of 3-fluoropropan-1-amine hydrochloride
{6.72 5. 56.18 vunol) and NaBH:CN (3.92 g, 62 47 mmol) in MeOH (100 mL) was added a
solution of tert-butyl 7-(4-oxobutyl)-3,4-dihydro-~1,8-naphthyndine- 1(2H)-carboxylate (10 g,
31.21 mmol} in MeOH (80 mL) and the resulting nuxture was sticred at 1t for 2 h. The
resufting solution was pourcd into water and then extracted with EtOAc. The combined
organic extracts were dried over NaxSQa, tiltered, and concentrated in vacuo. The crade
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z= 366.0 (M+H)"
{06571} Step 2. (&)-fert-butyl 7-(3-((3-{((benzyloxyjcarbonyilamino}-4-methaxy-4-
oxebutyl) -fluoropropylamins) butyl)-3,4-dikydro-1,8-naphithyridine-I{2H)-carboxylate:
To a solution of tert-butyl 7-(4-((3-tluoropropylamino)butyl)-3,4-dihydro-1,8-naphthyridine-
1(ZH}-carboxylate (12 g, 30.53 mmol) and {S)-methy! 2-({(benzyloxyjcarbonyljaming)-4-
oxobutanoate (11.08 g, 39.70 mmol} in DCE (150 ml) at 0° C was added AcOH (2.62 mi,
45 80 mmol) then NaBH(OAc): (9.71 g, 45 80 mmol} and the resulting mixture was stirred at
1t for 1 h and then diluted with sat. ag. NaHCG;. The layers were seperated and the agueous
layer was extracted with DCM. The combined organic extracts were dried over Na:SOq,
filtered, and concentrated in vacuo. The crude residue was purified by column
chromatography on alumina to give the title compound. LCMS (ESI+): m/z= 615.5 (M+H)"
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[80572] Step 3: (S}-methyl 2-{({benzyloxy)carbonyllamine)-4-({3-fluoropropyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butvllamino} butanoate. (S)-tert-butyl 7-{(4-((3-
{{{benzyloxyjcarbonyljanino}-4-methoxy-4-oxobutyl) (3-flucropropyDaminojbutyl}-3.4-
dihydro-1,8-naphthyndine-1(2H)-carboxylate (14 g, 21.41 mmol) was taken up m 4 M HCI
in BtOAc (150 mL) and then stirred at 1t for 16 h and concentrated in vacuo. The crude
residue was taken up in water and then washed with MTBE, and then adjusted to pH = 8 by
the addition of 1 M NaQOH, and then extracted with DCM. The combined organic extracts
were dried over NaaSQ4, filtered, and concentrated to give the title compound that was used
without further purification. LCMS (EST+): my/z= 5152 (M+H)™

{003573) Stop 4. (8)-2-({{benzyloxy)carbonyamina)-4-((3-fluoropropyl) (4-(5.6,7,8-
tetraliydro-1,8~-naphthyridin-2-y} butyDamina} butancic acid. To a solution of {S)-methyl
2-{{{benzyloxycarbonyljamino}-4-((3-fluoropropyvl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-y1} butyamino) butanoate (4 g, 7.00 mmol) in 4:1:1 THF/MeOH/H20 (600 mL) was
added LiOH HO (881 mg, 20.99 mmol} and the resulting mixture was stirred at 1t for | h and
then adjusted to pH = 6 by the addition of 1 M ag. HCI and then concentrated in vacuo to
give the title compound that was used without further purification. LCMS (ESI+}: m/z= 501.2
(M+H)Y"

{00374 Stop 5. (8)-2-amino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) batyBamine} butaneic acid: To a solution of (83-2-({(benzyloxyjcarbonyljamino}-4-((3-
fluoropropyl} (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-v1} butyllamino} butanoic acid (4.8 g,
9.01 mumol) w i-PrOH (200 mL) was added 10 wi% PA{OH)/C (7 41 g) and the resulting
mixture was stirred under an Hz atmosphere (30 Psi) for 38 h and then filtered and
concentrated in vacuo to give the title compound that was used without further purification.
LCMS {(ESE+Hy: m/z= 3673 (M+H)”

{00S75] Stop 6: (S)-4-((3-fluorapropyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi)
butylamine)-2-({ I-methyl-1 H-pyrazolof3,4-djpyrimidin-4-yl} amino) butanoic acid: To a
solution of (8})-2-amino-4-({3-flucropropyly (4-(5,6.7, 8-tetrahydro-1,8-naphthyridin-2-y1)
butyhamino} butanoic acid (150 mg, 368 umol) in THF (4 mL) and HoO (1 mL) was added
4-chloro~- I H-pyrazolof3,4-dlpyrinudine (68 mg, 405 umol} and NaHCO: (155 mg, 1.84
mmol} and the resulting mixture was stirred at 70° C for 1 h and concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+H): m/z = 499.3 (M+H)Y". '"H NMR (400 MHz, D:0) dppm 842 (5, L H) 835 (s, 1 H)
749 brd, J=6.97THz, 1 H)6.53(brs, THY4.81-496(n, 1 FH4.63(t, /=520Hz, | H) 451
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{t, =526 Hz, 1 H}4.02 (s, 3H)3.18-349(m, 8§ H}2.62-2.80 (m, 4 H}2.33-2.60 (m, 2
H)2.05-222(m, 2 H) 183-193(m, 2H) 173 (brs, 4 H).
{00576] Compound 137: (8)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yd} butyDamino)-2-((5-(trifluoromethyl) pyrismidin-2-yl} amino} butanoic acid: To a
solution of (8)-2-amino-4-{{3-flucropropvly {4-(5,6,7,8-tctrahydro-1,8-naphthyridin-2-v1)
butyl)amino} butancic acid {150 mg, 368 ymol) in THF (4 mL) and HO (1 mL) was added
2-~chloro-5-(trifluoromethyvDpyrimidine (74 mg, 405 pmol) and NaHCOs (155 mg, 1.84
mmol) and the resulting mixture was stirred at 70° C for 1 h and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESTH: m/z = 513.2 (M+H)Y". 'H NMR (400 MHz, D:0) & ppm 8.57 (s, 2 H) 7.44 (br
d, /=734 Hz, 1 H) 648 (dd, J=3.85, 727 Hz, | H)4.52 -4.62 (m, 2 H) 4.44 (brt, /=434 Hz,
1HI311-342(m, 8H)257-2.72(m, 4 H)2.16-2.46 (m, 2 FH) 1.94-2.12 {mm, 2 H) 1 .81
(g, /=5.90Hz, 2 H) 1.65 {(brd, /=269 Hz 4 H).
{00577 Compound 138: (8)-2-((5-cyanopyrimidin-2-yl} amina)-4-((2-{4-
fluorophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamine} butanoic
acid: To a solution of (§)-2-amino-4-((2-(4-fluorophenoxylethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-v1} butylJamino) butanocic acid (120 mg, 270 pmol) and 2-chloropyrimidine-
S-carbonitrile (41 mg, 297 umol) in THF (2 mL) and H>O (0.5 mL) was added NaHCO: (113
mg, 1.35 mmol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to
cool to 1t and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LOMS (ESI+): m/z = 548 .3 (M+H)". '"H NMR (400
MHz, Methanol-ds) S ppm 827 -8.63 (m, 2H) 7.31 (brd, J=7.21 Hz, 1 H} 690 - 7.00 (m, 2
HY678-688(m, 2H)647(d, J=721 Hz, 1 H)445-448 {m, 1 H}4.12 (t, }=5.20 Hz, 2 H)
333-343(m, 2H)303-322(m 4H)281-292(m, 2H)2.72 (brt, J=6.24 Hz, 2 H) 2.65
(brt, J=776Hz, 2H)2.19-231 (o, T H)2.03-2.17 {m, 1 H) 1.67- 191 (m, 6 H).
[00578] Compound 139: (8)-4-((2-(4-fluorophenoxylethyl} (4-(5,6,7 8~tetrabydro-1,8-
naplithyridin-2-yl) butylamino)-2-{(5-(trifluoromethyDpyrimidin-2-y{} amino} butanoic
acid: To a solution of (8)-2-amino-4-((2-(4-fluorophenoxy)ethvl) (4-(5,6,7. 8-tetrabvdro-1,8-
naphthyridin-2-y1} butvl}aminoe) butanoic acid (120 mg, 270 pmol) and 2-chloropyrimidine-
5-carbomnitrile (120 mg, 270 umol} and 2-chloro-3-{trifluoromethylpyrimidine (54 mg, 297
pmol) in THF (2 mb) and HoO (0.5 mL) was added NaHCO; (113 mg, 1.35 mmol) and the
resulting mixture was stured at 70° C for 1 h and then concentrated 7 vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the fitle compound. LCMS (ESHH):
m/z = 3912 (M+HY" TH NMR (400 MHz, Methanol-ds) 8 ppm 825 - 861 {m, 2 H) 7.34 (d,
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F=745Hz, 1H)689-697 (m, 2H) 680 -6.88(m, 2H)646-652 (m, 1 H} 445 (1, J=6.14
Hz 1 H)Y 418 (6 J=5.04 Hz, 2 H) 3.32 - 3.45 (m. 2 H) 3.09 - 3.28 (m, 4 H) 2.91 - 3.08 (m, 2
H)260-276¢(m, 4 H)228(brd, J=395Hz, 1 H) 213 (brd, J=482Hz 1 H)1.72-1.93
(m, 6 H).

Scheme 19, C{;mpuund 140:
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{B6379) Step 1. tert-butyl 7-(4-((2-(dimethylamine}-2-oxoethylamino} butyl}-3,4-dilydro-
1,8-paphthyridine-1{2H}-carboxylate: To a mixture of Z-amino-N,N-dimethylacetamide
{2.01 g, 19.71 mumol) in MeOH (10 mL) at 0° C was added NaBH:CN (1.24 g, 19.7] mmol)},
AcOH (L.13 mL, 19.71 mmol}, then tert-butyl 7-{4-oxobutyl)-3 4-dihydro-1,8-naphthyndine-
1{(ZH}-carboxyvlate (3 g, 9.86 munol) and the resulting mixture was stirred at 1t for 3 . The
reaction mixture was then poured into sat. ag. NaHCOs and then concentrated in vacuo to
remove volatiles. The remaining aqueous layer was extracted with EtOAc and the combined
organic extracts were dnied over NaxSQOq, filtered, and concentrated in vacuo. The crude
residue was purified by normal phase silica gel chromatography o give the fitle compound.
LCMS (ESEH): m/z = 391.0 (M+H)y"
{86588} Step 2. (8)-~tert-butyl 7-{4-((3-({(benzyloxyjcarbonyilamino}-4d-methoxy-4-
oxobutyl) (2-{dimethylamine}-2-oxoethyllamino} butyl)-3,4~-dilydro-1,8-naphthyridine-
1 2H)-carboxylate: To a mixture of tert-butyl 7-(4-((2-(dimethviamino}-2-
oxocthvhammobutyl)-3,4-dihydro-1,8-naphthyridine- 1 {2H)-carboxylate (1.68 g, 4.10 mamol)
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and {S}-methyl 2-(((benzvioxyicarbonybamino)-4-oxcbutanocate {(1.14 g, 4.30 mmol} in DCE
{15 mL} at 0° € was added AcOH (352 L, 6.15 mmol) then NaBH{OAc): (130 ¢, 6.15
mmol} and the resulting mixture was stired at rt for 1 h. The reaction mixture was then
poured into sat. ag. NaHCO; and the layvers were separated. The agueous laver was exiracted
with DCM and the combined organic extracts were dried over NaxSQy, filtered, and
concentrated 7 vacuo. The crude residue was purified by normal phase silica gel
chromatography to give the title compound. LCMS (ESI+): avz = 640.5 (M+H)".
{66581} Step 3. (8)-methyl! 2-(({benzyloxyjcarbonyllamino)-4-({2-(dimethylamino}-2-
oxeethpl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl} butyDamine} butanoate: (S)-tert-
butyl 7-(4-((3-({{benzyloxvicarbonyljamino}-4-methoxy-4-oxobutyly (2-(dimethylamino)-2-
oxoethyhaminobutyl)-3,4-dihydro-1,8-naphthyridine- 1(2H)~carboxylate (2.5 g, 3. 91 mmol)
was taken up in 4 M HCl in Et0Ac (40 mL) and the resulting solution was stirred at 1t for 15
hand thee concentrated in vacuoe to give the title compound that was used without further
purification. LCMS (ESI+): m/z = 540.4 (M+H)"
{00882} Step 4 (8)-2-{{{benzyloxyicarbonyllamino)-4-{{2-(dimethylamino-2-oxoethyl) (4-
(5,6,7,8-tetrakydro-I,8-naphthyridin-2-yl} butyllamine} butanoic acid. To a mixtare of (§}-
methyl 2-({{benzyloxycarbonyljamino}-4-({2-(dimethylamino)-2-oxoethyl) (4-(5.6,7 .8~
tetrahydro-1,8-naphthyridin-2-v1) butyhamino) butancate (2.11 ¢, 3.91 mmol} in 2:2:1
THF/McOHALO (37.5 mL) was added LiGH H20 (328 mg, 7.82 mmol) and the resulting
mixture was stirred at 1t for | h. The reaction mixture was adjusted to pH = 6 by the addition
of | M aq. HCI and concentrated i vacuo to give the title compound that was used without
further purification. LCMS (ESH): m/z = 526.2 (M+H)™
{80583} Step 5: (8)-2-amino-4-(C-{dimethylamino)-2-oxoethyl} (4-{5,6,7,8-tetrahydro-1,8-
naphihyridin-2-y} butyllamino} butanoic acid: To a mixtare of {5)-2-
{{{benzyloxyjcarbonyljamino }-4~{(2-(dimethyvlamino)-2-oxoethy!) {(4-(5,6.7,8~tetrahydro-1,8-
naphthyridin-2-v1} butylamine) butanoic acid (2.06 g, 3.82 munol) in 7-PrOH (80 k) was
added 20 wt% PA(OH)/C (700 mg) and the resulting mixture was stirred vnder an Ha
atmosphere overnight and then the reaction nuxture was filtered and concentrated in vacuo to
give the title compound that was used without further purification. LCMS (ESI+): m/z =
392 4 (M+H)Y".
{80584} Step 6. (8)-4-{{2-(dimethylamino)-2-oxoethyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyDamino)-2-((1-methyl-1H-pyrazolof3 4-d jpyrimidin-4-vl} amino)
butanoic acid: To a mixture of (8)}-2-amino-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y1) butylamino} butansic acid {150 mg, 383 pmol) and 4-
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chloro-1-methyl-1H-pyrazolof3,4-d]pyvrimidine (71 mg, 421 pmeol) in THF (2 mL) and HhO
{0.5 mL} was added NaHCOs (161 mg, 1.92 mmol) and the resulting mixture was stirred at
70° C tor 1 b and then allowed to cool to 1t and then concentrated i vacue. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z =
5245 (M+HY". TH NMR (400 MHz, Methanol-ds) § ppm 8.27 (br d, J=22 Hz, 2 H)7 .29 (br d,
F=697THz, 1H)6.41(d, J=721 Hz, 1 H} 447 -4.78{m, 1 H}3.93 (5, 3H} 3.58 - 3.69(m, |
H)3.50(brd, J=1504Hz, T H}332-341 (0, 2H)3.02 (5. 3H) 2.52-297 (m, L1 H) 2.13 -
232 (m, 2H) 147 - 1.98 (m, 6 H).
{00585} Compound 141 (8)-4-((2-(dimethylamino}-2~-oxoethpl) (4-(5,6,7,8-tetraliydro-1,8~
naphthyridin-2-yi} butyl)aminol-2-((5-{trifluoromethypyrimidin-2-yi} amino} butanocic
acid: To a mixture of (8)-2-amino-4-((2-(dimethylamino}-2-oxoethyl) (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-v1} batyhamino) butanoic acid (150 mg, 383 pmol} and 2-chloro-5-
(triftuoromethypyrimidine (70 mg, 383 pmol) in THF(2 mL) and HaO (0.5 mL) was added
NaHCO; (161 mg, 1.92 mmol) and the resulting mixture was stirred at 70° C for 1 h and then
allowed to cool to 1t and then concentrated in vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LOMS (ESH): m/z = 538.2 (M+H)".
H NMR (400 MHz, ethanol-ds) § ppm 8.52 (brs, 2 H) 7.28 (d, =746 Hz, | H) 6.45 (d.
=734 Hz, 1HY449(, J=587Hz, TH)355-373(m, 2H)3.36-345(m, 2H)3.06(s, 3
Hy2.85-3.00(m, 5H)2.69-283 (m, 4 H) 2.52 -2.67 (m, 2 H) 2.23 {dg, }=13.68, 6.77 Hz,
THY204-233(m, THY 190 {(q. =593 Hz, 2H) 1.69- 181 (m, 2H) 1.59- 1.66 {m, 2 H).
[606586) Compound 142: (8)-4-¢(2,2-difluoroethyl) (4-(5,6,7,8-tetralydro-1,8~
naphthyridin-2-yil} butyamino)-2-((6-phenyipyrimidin-4-yl} amine} butanoic acid: To a
muxture of (28)-2-amino-4-{2, 2-diflucroethyi-[4-(5,6,7 8-tetrahydro-1,8-naphthyndm-2-y1)
butyljaminojbutancic acid {200 mg, 486 umol) and 4-chloro-6-phenyvi-pyrimidine (111 mg,
383 pumol) in THF (2 ;L) HzG (0.5 mL) was added NaHCGO: (204 mg, 2.43 mmol) and the
resolting nuixture was stirred at 70° C for 1 h and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIT+):
m/iz = 5252 (M+HY" 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.41 (brs, 1 H) 7.81 (brs. 2
HY741-750(m, 3H) 738 ¢(brd, }=662Hz, 1 H) 678 (s, | H) 653 (d, =728 Hz, 1 H})
576-612(m, 1 H}4.66((brs, THY333-347(m, 2H)2.78-288 {m, 3 H)2.56-2.78 {m,
THY213-225¢m, T H)2.09 (brs, 1 H) 1.75-1.96 (m, 4 H) 1.64 {q, J=6.39 Hz, 2 H).
{00587 Compound 143: (8)-2-((I H-pyrazole{3,4-djpyrimidin-4-yl) aminojp-4-((2-(4-
Jluorophenoxylethyl} (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-p§ butyllamino) butanoic
acid: To a mixture of {8)-2-amino~-4-((2-{4-fluorophenoxyiethyl} (4-(5,6,7 8-tetrahydro-1,8-
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naphthyridin-2-¢1} butvl}amino} butanocic acid {120 mg, 270 umol) and 4-chloro-1H-
pyrazolof3.4-djpyvrimidine (50 mg, 324 pmol) in THF (1.2 mL) and Hz20 (0.3 mL) was added
NaHCO; (113 mg, 1.35 mmol) and the resulting mixture was stirred at 70° C for 1 b and then
ajlowed to cool to 1t and then concentrated i vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5633 (M+H)™.
'H NMR (400 MHz, Methanol-ds 8 ppm 8.15 (s, 1 H)}8.03 (s, 1 H} 7.27 (br d, /=728 Hz, 1
Hy6.79-691{m, L H)6.73(brs, 2H) 6,43 (brd, /=728 Hz, 1 H) 638 - 6.47 (0, | H) 4.1
(brs, 2H) 336 (brs, 2H) 327 (brs, 2H) 292-3 14 (m, 3H) 2.92-3.14 (o, 1 F) 2.87 (br
S, T HY2.63-276(m, 2Hy254-276¢m, 1 H}254-276(m, 1 H) 237 (brd, J=5.73 Hz, |
H)2.06-223(m, [ H)1.69-192(m, 6 H) 1 63-188(m, 1 H).
[003588] Compound 144: (8)-2-({5-bromopyrimidin-2-yl) amino}-4-({2-(4-
fluorophenoxylethyl} (4-(5,8,7 8-tetrahydro-1,8-naphithyridin-2-y} butyllamino} butanvic
acid: To a mixture of (8)-2-amino-4-((2-{4-fluorophenoxyiethyl} (4-(5,6.7 8-tetrahydro-1 .8~
naphthyridin-2-v1) butvlamino) butanoic acid (120 mg, 270 pmol) and 5-bromo-2-chloro-
pyrnudine (63 mg, 324 umol) in THF (1.2 mL} and HoO (0.3 ml.) was added NaHCOs (113
mg, 1.35 mmol) and the resulting mixture was stirred at 70° C for 1 h and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH+H): m/z = 601.2 (M+H)Y". 'H NMR (400 MHz, Methanol-d4} § ppm
8175, 2H)730(d, J=750Hz, 1 H)68%-697{m 2H)6.79-6.87(m, 2 H} 647 (d,
=728 Hz, THY4 32, J=606Hz | H)4. 14 {{, J=5 18 Hz, 2 H)3.32-3.42(m, 2H) 300 -
325(on, 4 H)2.82-298(m, T H) 29 (brs, I H)258-2.75(m, 4 H) 2.16 - 229 (m, 1 H)
200-215¢(m, 1 H}1.63-1.96(m, 1 H) 1.63-1.96(m, SH).
{60589} Compound 145: (8)-4-((2-{dimethylaminoi-2-oxeethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butylaminol-2-((-{trifluoromethypyrimidin-4-yl} amino} butanoic
acid: To a solution of (8)-2-amino-4~({2~(dimethylanuno}-2-oxoethyl) (4-(5,6,7 8-tetrabydro-
1,8-naphthyridin-2-v1} batyDamino} butanocic acid (150 mg, 383 pmol} and 4-chloro-2-
(triftuoromethylypyrimidine (84 mg, 460 pmel) in THF (2 mL) and H2O (0.5 mL) was added
NaHCO; (161 mg, 1.92 mmol) and the resulting mixture was stired at 70° C for 1 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 538 2 (M+H)". 'TH NMR (400 MHz, ethanol-ds) 3
ppm 8.02 {(brd, J=329Hz 1 HY 737 (brd, =728 Hz, 1 H) 6.74 (brd, J=5.73 Hz, 1 H) 6.48
(d.J=728Hz 1 Hy466-476 (m, L H)3.67 (brd, J=1588Hz, 1 H) 347 (brd, }=15.21 Hz,
THY332-339(m, 2ZHY2.93-305 (m, 4 H) 287 (5, 3 H) 2.67 - 2.83 {m, 6 H) 2.56 - 2.67
(m, THY2.03-227(m, 2H) 182-193 (my, 3H) 1.50-1.82 (m, 2H) 1. 58 (brs, 1 H).
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[805%6] Compound 146: (8)-2-((5-cyclopropylpyrimidin-2-yl} aminol-4-((2,2-
difluoroethyl} (4-(5.6,7,8-tetrahydro-1,8-naphifyridin-2-ypl) butyljamino) butanoic acid: To
a muxture of {8)-2Z-amino-4-((2,2-difluorocthyl) (4-(5,6,7 8-tetrahydro-1,8-naphthynidin-2-y1)
butyDamino) butanoic acid (200 mg, 486 pmol) and 3-cyclopropyl-2-flucropyrnmidine (81
mg, 583 umol} in THF (1.6 mL) and HoO (0.4 mb) were added NaHCOs (204 mg, 2.43
mmol} and the resulting mixture was stirred at 70° € for 1 b and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESI+H): m/z = 489 2 (M+H)". 'H NMR (400 MHz, Methanol-d4) 5 ppm 8.02 (s, 2 H)
747(d, =750 Hz, 1 H)654(d, /=728 Hz, 1 H}5.72-6.07 (m, 1 Hy 444 (¢, /=5.84 Hz, |
HY335-344(m, 2H)263-285 (m, 9H)251-262(m, 1 H)1.98-218(m 2 H) 181 -
193(m, 4H) 1.69-1.79(m, 1 H) 158 {q, /=6.62 Hz, 2ZH} 0.86 ~0.97 (m, 2 H)} 0.53 - 6.67
{m, 2 H).

{00591] Compound 147: (8}-4-(((3-fluorooxetan-3-pl) methyl) (4-(5,6,7,8-tetrahvdro-1,8-
naphthyridin-2-yi} butyfamino)-2-(guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme B using Procedure F with (3-fluorcoxetan-3-v1) methanamine,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 523 .3;
[M-+H]" found 523 3.

{00392] Compound 148: (8)-4-(cyclopropyl(4-(3,6,7, 8-tetraliydro-1,8-naphthyridin-2-y i)
buiyliamino}-2-({ I-methyl-1 H-pyrazolof3,4-d{pyrimidin-4-yl) amino) butanoic acid.
{065931 Compound 149: {$}-2-((5-cyanopyrimidin-2-y§} amino)-4-{cyclopropyl{4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y§) butyllamino} butanoic acid: To a mixture of (8)-2-amino-
4-{cvclopropvl{4-(5,6,7 §-tetrahvdro-1,8-naphthyridin-2-y1} butyamino) butanoic acid
trifluoroacetate (100 mg, 217 pmol) in 4.1 THE/H20 (2 mL) was added 2-chloropyrimidine-
5-carbonitrile (33 mg, 239 umol} and NaHCOs (55 mg, 651 wmol} and the resulting mixture
was stirred at 70° C for | b and then allowed to cool to tt and then concentrated i vacuc. The
crade residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+H): m/z = 450.2 (M+H)Y™. TH NMR (400 MHz, Methanol-ds): 8 ppm 8.58 (brs, 1 H) 847
(brs, I H)736(d. J=734Hz, I H) 650 (d. /=734 Hz, 1 H) 442 (t. /=6.05 Hz, I H)3.35-
345 (m, 2Hy293-312(m, 2H)2.80-292 (m, 2H)2.74 (t, J=624 Hz, 2 H) 2.64 (br dd,
J=T83 5375 Hz, 2H3221-232¢m, T H)2.00-2.18 (m, 2 H) 1.84-1.93 {(m, 2 H) 1.66 -
1.82 (m, 4 H) 0.56 - 0.70 (m, 4 H).

{00594] Compound 130 4-{cyclopropyl{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pi)

butylamino}-2-({ 5-{trifluoromethyDpyrimidin-2-yl) amino} butanovic acid.
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[80593] Compound 151: (8)-2-((1 H-pyrazolof3,4-djpyrimidin-4-yl} amino}-4-
(cyclopropyl{4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-pl} butyl)amino} butanoic acid.
{00596] Compound 182: (8)-2-({5-bromopyrimidin-2-yi} amino}-4-(cyclopropyl{4-
(5,6, 7. 8-tetrahydro- I, 8-naphthyridin-2-yl) butyamino} butanovic acid: To a mixture of 5-
bromo-2-fluoro-pyrimidime (42 mg, 239 umol} in 4:1 THF/HO (2 mL) was added (5)-2-
amino-4-{cyclopropyl{4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-vl) butyljamino} butanoic
acid trifluoroacctate (100 mg, 217 umol) and NaHCO3 (55 mg, 651 pmol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): mvz = 503.1 (M+H)". 'H NMR (400 MHz, D:0): 5 ppm 8.39 (5, 2
Hy749(d,7J=734Hz, 1 H) 652 {(brd, J=6.24 Hz, | H)4.52 (dd, /=893, 489 Hz, | H})3.23
“353(m, 6H)258-290(m, SHY240-254 (m, 1 H)2.23-239(m, 1 F) 1.57 - 1.96 {mn,
6H)084-1.05(mm, 4 H).
[00597] Compound 183: 2-((7H-pyrrolof2,3-dipyrimidin-4-yi} aminoj-4-(cyclopropyl{4-
(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyliamine} butanoic acid.
{80558} Compound 154: (8)-2-¢(6-(1 H-pyragoi-1-yi} pyrimidin-4-yl} amino)-4-
(cyclopropyl{4-{5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yi) butyllamino} butanovic acid: (8)-
2-amino-4-(cyclopropyi{4-(5,6.7 8-tetrahydro- 1, 8-naphthyridin-2-vl) butvhamino) butanocic
acid trifluoroacetate (100 mg, 217 umol) was taken up in DMA (2 mL) and to this was added
DIPEA (189 uL, 1.09 mmol) and 4-chloro-6-( 1H-pyrazol-1-y1) pyrimidine (43 mg, 239
umol} and the resulting mixture was stirred at 70° C for 17 h and then allowed to cool to 1t
and then adjusted to pH = 6 by the addition of 1 M aq. HCl and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESI+H): miz = 4913 (M+H)". 'H NMR (400 MHz, D20): 8 ppm 834 (brs, 2H) 7.81
(5, TH}735(brs, 1 H)6.90(s, 1 H) 636 (brs, 1 H) 639 (brs, 1 H}4.533-468 (m, 1 H)
334-357(m, 6 H)2.20-2850mn, 7THY 1.47-1.94 (m, 6 H) 0.79 - 1.02 {m, 4 H}.
{00599] Compound 155: (S}-4-fcyclopropyl(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yi)
butylamino}-2-((2-(trifluoromethypyrimidin-4-yi) amino) butanaic acid.
{00608} Compound 156: (8)-d-(cyclopropyli4-(5,8,7 8~tetrahydro-1,8-naphthyridin-2-yi)
batyBamino}-2-((5-cyclopropylpyrimidin-2-y8} amine} batanoic acid: To a mixture of (8})-2-
amino-4-{cvelopropyl{4-(5.6,7 8-tetrahydro- 1, 8-naphthyridin-2-v1) butyDamino) butanoic
acid trifluoroacctate (100 mg, 217 pmol) in 4:1 THE/H:0 (2 mL) was added S-cyclopropyl-
2-fluoro-pyrinudine (33 mg, 239 umol) and NaHCGs (55 mg, 651 pumol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in
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vacuo. The crude residac was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIHY: m/z = 465.3 (M+H)™. 'H NMR (400 MHz, D20): 8 ppm 8.36 (br
s, 2H) 7.50(d, /=734 Hz, 1 H) 6.54 (d, /=734 Hz, 1 H) 4.63 (brt,./J=6.66 Hz, 1 H}3.26 -
35t {(m, 6 H}2.64-286{(m, 5H)2.48 (brs, L H) 233 (brs, 1 H) 1.63-1.96(m, 7TH) 088 -
1.07 {m, 6 H) 0.62 - 0.75 {m, 2 H).

100601} Cempound 1587: 4-{cyclopropyl{4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi}
butylaming)-2-(pyrimidin-2-yplamino) butanocic acid.

{80602} Compound 138: (8)-d-(cyclopropyl{4-(5,6,7,8~tetrahydro~1,8-naphthyridin-2-ylj
butylamine)-2-((G-phenylpyrimidin-4-yl) amine} butanoic acid: {S)-2-amino-4-
{cyclopropyl{4-(5,6.7 8-tetrahydro- 1. 8-naphthyridin-2-v1) butyDanune) butanocic acid
trifluoroacetate (100 mg, 217 pmol) was taken up n 4:1 THF/H20 (2 mL) and to this was
added 4-chloro-6-phenylpyrimiding (46 mg, 239 pmol) and NaHCG: (55 mg, 651 pmol) and
the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to rt and then
concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (EST+): 0v/z = 501.3 (M+H)". 'H NMR (400 MHz, DMSO-d4): §
ppm 870 (s, 1 H} 7.76 (brd, /=750 Hz, 2H} 757 - 771 (m, 3 H} 748 (brd, J=728 Hz, |
HY7.12(s, I HY 653 (brd, /=728 Hz, L H) 490 (brs, 1 H)3.25-3.57 (m, 6 H) 2.26 - 2.87
{on, 7TH) 1.63- 198 (m, 6 H) 0.99 (brs. 4 H).

[00603] Compound 139: (8)-4-{cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi
butyljamine-2-({S-phenyipyrinmidin-4-yl) amino} butanovic acid: To a mixture of (8)-2-((5-
bromopyrimidin-4-vl) amino)-4-(cvclopropvl{4-(5,6,7,8~tetrahvdro-1, 8-naphthyndim-2-yl}
butyljamino} butanoic acid (163, 324 41 umol) in 3:1 dioxane/HaO (3 mL) was added K2COs
{90 mg, 649 umol), phenylboromc acid {99 mg, 811 umol), then Pd{dppHiCh (24 mg, 32
umol) and the resulting mixture was heated to 100° C for 2 h and then cooled to rtand
concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (EST+): m/z = 501.3 (M+H)". 'H NMR (400 MHz, Methanol-ds): & ppm
885 (s, TH}822(s, T H}755-771 {m, 6 H) 6,66 (d, /=721 Hz, 1 H} 5. 13 (brs, | H) 3.46
~360(m, 3H)333-345(m,3H)2.74-3.04 (0. 5H) 2.66 (brs, 1 H) 2,48 (brs, 1 H) 1.70
~206(m, 6 H)092-123(m, 4 H).

{80604} Compound 160: (8)-2-((1H-pyrazolof4,3-dpyrimidin-7-yi} aminol}-4-
(cyclopropyl{4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-pl} butyl)amino} butanoic acid.
{00605] Compound 161 (8)-4-(cyclopropyl{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)

butylamine}-2-(( 2-methoxypyrimidin-4-yl) amino) butanoic acid.
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{80606} Compound 162: (S)-d-(cyclopropyl{4-(5,6,7,8~tetrahydro~1,8-naphthyridin-2-yl)
batylaminel-2-((2-(pyridin-3-yl} quinazolin-4-yi} amino} butaneic acid: To a solution of
(25)-2~-amino-4-[cyclopropyl-[4-(3,6,7 8-tetrabydro-1,8-naphthyndin-2-y1)
butyliamino]butancic acid trifluorcacetate (100 mg, 217 umol) in DMA (2 mL}) was added
DIPEA (189 ul, 1.09 mmol) then 4-chloro-2-(pyridin-3-y1} quinazoline (58 mg, 239 umol)
and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then
adjusted to pH = 6 by the addition of 1 M ag. HCl and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH):
m/z = 552.2 (M+H)". 'H NMR (400 MHz, Methanol-ds): 8 ppm 958 (brs, 1 H) 8.84 (br d,
J=T1T0Hz, 1 H)8.62 (brs, I H)RO0(d, /=807 Hz, IH)781-787(m, L H}7.73 - 780 (m,
TH)754(brs, TH)742-749(m, 1 ) 721(4, J=7.21 Hz, 1 1) 6.36 (brd, J=7.21 Hz, |
Hy4.93 (ors, 1 H}3.12-329(m, 3H)282-3.08(m, 3H)246-266{(m, 5H)224-2.36
(m, 1 H)2.06 (brs, 1 H) 1.75 (brdd, /J=11.37, 550 Hz, 6 H} 0.43 - 0.87 {m, 4 H).
[00607] Compound 163: (8)-4-(cyclopropyi(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yij
butvaming)-2-((2-methyi-2H-pyrazolof4,3-djpyrimidin-7-yl} amine) buitanoic acid: To a
mixture of (8)-2-amino-4-{cyclopropyl{4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-y1)
butylamino} butanoic acid triflucroacetate (100 mg, 217 umol) in 4:1 THF/H0 (2 mL) was
added 7-chloro-2-methyl-2H-pyrazolo{4,3-djpyrinudine (40 mg, 239 umoly and NaHC(O: (55
mg, 651 umol} and the resulting mixture was heated to 70° C for 1 h and then cooled to 1t and
concentrated 72 vacue. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (EST+): m/z = 479.2 (M+H)Y". 'H NMR (400 MHz, Methanol-ds}: 8 ppm
859 (s, 1H)RA9 (s, I H)7.59(d, /=721 Hz, 1 H) 6.67(d, J=7.34 Hz, 1 H) 5.07 (br dd,
J=825 520He, FHI4.09 (s, 3H)336-374(m, 6H}248-305(m, TH)1.66-212(m, 6
HY0.94-131 (m, 4 H).
{00608} Compound 164: 4-((2,2-difluorcethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi} batybamine)-2-((I-methyl-1H-pyrazolof3,4-djpyrimidin-4-pl} amino) butanoic acid.
{00609] Compound 165: 2-((5-cyanopyrimidin-2-yi} amina)-4-{(2,2-difluoroetliyl) (4-
(5.6, 7, 8-tetraliydro- 1, &-naphthyridin-2-yl} butvllaming} butaneic acid.
{00618} Compound 166: 4-((2,2-difluvroethyl} (4-(5,6,7,8~tetrahydro~-1,8-naphthyridin-2-
v butylaming)-2-({S-@rifluoromethy pyrimidin-2-yl} amino) butanoic acid.
{80611} Compound 167: 2-((1 H-pyrazolof34-djpyrimidin-4-yl} amine}-4-¢(2,2-
difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butylyamine) butanaic acid.
[00612] Compound 168: 2-{(5-bromopyrimidin-2-vl} amino}-4-({2,2-difluoroethyl} {4-
{5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-yl} butvljamine} butanoic acid.
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{80613} Compound 16%: 2-((6-(I H-pyrazol-1-yl} pyrimidin-4-yl} amino)-4-{{2,2~
difluoroetiyl} (4-(5.6,7,8-tetrahydro-1,8-naphifiyridin-2-pl} butyl)amino) butanoic acid.
100614] Compound 170: 4-((2,2-difluoracthyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v butyBamino)-2-(C2-(trifluoromethypyrimidin-4-yl} amino) butanoic acid.
{00615} Compound 171: 2-{(5-cyclopropylpyrimidin-2-yl) amino)-4-({2,2-difluoroethyi)
{4-(5,6,7,8-teiraliydro-1,8-naphthyridin-2-yl} butylamino) butancic acid.
{00616} Compound 172: (8)-4-((2,2-difluoroethyi) (4-(5,6,7,8-tetrahydro~1,8~
naphthyridin-2-yl} butyDamino)-2-((2-methyl-2H-pyrazolof4,3-dpyrimidin-7-yi} amino)
butancic acid. To a mixtare of {8§)-Z-amno-4-((2,2-difluoroethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butylJamino} butanoic acid (150 mg, 405 pmol) and 7-chloro-2-methyl-
2H-pyrazolof4,3-dipyrinudine {75 mg, 445 pmol) in THF (2 mL) and H20 (0.5 mL) were
added NaHCOs (170 mg, 2.02 mumol} and the resulting mixture was heated t6 70° Cfor 1 h
and then cooled to 1t and then concentrated iz vacuo. The erude residue was purified by prep-
HPLC to give the title compound. LCMS (ESI+H): mv/z = 503.2. 'H NMR (400 MHz,
Mothanol-da) S ppm 838 - 868 (m, 2H) 759 (d, J=7T45Hz, 1 H)6.24-6.72(m, 2 H) 5.02 -
517 (m, TH) 408 (s, 3H) 384 {brs, 2H)3.56-3.73{m, 2 H)349-353 (m, 2H}338-
347, 2H) 278 -287(m, 4 H)2.48-2.74 (m, 2 H) 1.75 - 2.01 {m, 6 H).
{00617} Compound 173 4-(02, 2-difluoracthyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) batyhamine}-2-((2-{pyridin-3-yi} quinazolin-4-pi} amino} butanoic acid.
{00618} Compound 174: 4-((2,2-diflucroethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi} burylamine}-2-((6-methyl-2-(pyridin-4-yi) pyrimidin-4-yl) amino) butanoic acid.
{66619} Compound 175: 4-((2, 2-diflucroethyi) {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) butybamine}-2-({S-phenylpyrimidin-4-yi) amino) butanovic acid.
{80626} Compound 176: 4-((2, 2-difluoroethyl) {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v butyBamino)-2-({6-phenylpyrimidin-4-yl) amino) butanaic acid.
{00621} Compound 177: 4-((2,2-difluorcethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi} butybamine}-2-((2-phenylpyrimidin-4-yl) amino} butanoic acid.
{00622} Compound 178: (8)-2-(3-cyanopyrazin-2-yl} amino)-4-((2,2-difluoreethyl) {4-
(5.6,7,8-tetrakiydro- 1, 8-naphthyridin-2-yl} butyliamine} butanoic acid: To a mixture of (S)~
2-amino-4-((2, 2-difluoroethyly (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyllamino)
butanoic acid {200 mg, 540 umol} and 3-chloropyrazine-2-carbonitrile (83 mg, 594 pmol} in
i~PrOH (4 mL) was added DIPEA (476 ul, 2.70 ramol) and the resulting mixture was stirred
at 70° C for 12 h and then allowed fo cool to 1t and then concentrated /i vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+):
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m/z = 4742 (M+H)" TH NMR (400 MHz, Methanol-dy) S ppm 8.22(d, J=2.20 Hz, 1 H) 7.84
(d.J=221Hz 1H)749(d, J=728 Hz, 1 H) 655 (d, }=728 Hz, 1 H)}3.78 - 6.18 (m. 1 H)
4624 J=507Hz, 1H)334-347(m, 2H)254-292{(m, 1 H)254-292(m, OH) 2.10 -
227 (m, 2H) 185196 (m, 3H) 1.79(td, J=14.72, 650 Hz, 1 H) 146 - 1 .68 {(m, 2 H).
[00623] Compound 179 4-((2,2-diflucroethiyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) butylaminol-2-(pyrimidin-4-ylamino} butanoic acid.
{00624} Compound 180: 4-((2,2-diftuoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) burylamine)-2-({S-fluoropyrimidin-2-pl} amino} butanoic acid,
{00625} Compound 181 (8)-4((3,3-difluorocyclobutyl} (4-{5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yi} butyl)aminol-2-((1-methyl- 1 H-pyrazolof 3 4-djpyrimidin-4-vi} amino}
butanoic acid: To a mixture of (8)-2-amuno-4-((3,3-diflucrocyciobutvl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-y1} butyBamino} butanocic acid (140 mg, 247 pmol) in THF (4
mL} and H2O (1 mbL) was added 4-chloro-1-methyl- 1 H-pyrazolo|3,4-d]jpyrimidine {42 mg,
247 pmol) and NaHCOs (104 mg, .24 mmol) and the resulting mixture was heated to 706° C
for 1 h, cooled to rt, and then concentrated in vacuo. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (ESHY: m/z = 5293 (M+H)" 'H NMR (400 Mtz
DMSO-de) S ppm 841 (d, /=770 Hz, THY 822 (d, /~1993 Hz, 2H} 7.01 (4, /=721 Hz, 1
H) 648 (brs, 1H)620(d, /=721 Hz, I H)4.71 -483 (m, 1 H) 390 (s, 3 H)3.18 - 3.27 (m,
2H296-3.07(m, T H)255-267(m, SH)213-244(m, 7TH) 1.81-2.07(m, 2H) 1.74
(g, /=581 Hz, 2 H) 1.51 {q. J=734 Hz, 2 H} 1.28 - 1 42 (m, 2 H). Note: {8)-2-amino-4-((3,3-
diftuorocyclobutyl) (4~(5.6,7 8-tetrahvdro- 1, 8-naphthvridin-2-vl) butyljamino) butanocic acid
was prepared in an analgous manner to Compound 140,
{80626} Compound 182: (8)-2-((S-cyanopyrimidin-2-pl} aminoj-4-({3,3-
diffuorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridi n-2-vl) butyHamino) butancic
acid: To a mixture of {8)-2-amino-4-((3,3-difluorocyclobutyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butyljamino) butanoic acid (400 mg, 706 pmol} and 2-chloropyrimidine-
S-carbonitrile {99 mg, 706 umol} in THF (4 mL) and HoO (1 mL) was added NaHCG; (59
mg. 706 umol} and the resulting mixture was heated to 50° C for 1 h, cooled to 1t, and then
concentrated in vacuo. The crude residue was purified by prep-HPLC 1o give the title
compound. LCMS (ESTH): m/z = 500.2 (M+H)". "H NMR (400 MHz, DMSO-ds) 5 ppm 8.65
878 (m, 2 H)8.52¢brd, /=746 Hz 1 H) 7.04 (d. J=734 Hz 1 HY6.48 (brs, 1 H) 623 (d,
J=T21Hz, FHY439-448(m, 1 H) 324 (brs, 2H) 301 (br d, /=709 Hz, 1 H)2.54 - 2.69
(o, SH)2.14-244(Gn, 7TH) 1.90-200(m, 1 H) 1.83¢(brd, /=734 Hz, 1 H) 1.75 (g, /=584
Hz, 2Hy 1.51{q, J=737Hz. 2H) 134 (brd. /=4 40 Hz, Z H).

221



WO 2020/210404 PCT/US2020/027335

80627} Compound 183: (8)-4-((3,3-difluorocyclobutyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyBaminol-2-((5-(trifinoromethyllpyrimidin-2-p) amino} butanoic
acid: To a muxture of (8)-Z-amino-4-((3,3-difluorocyclobutyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butyljamino) butanoic acid (140 mg, 247 umol) in THF (4 mL) and HaO
(1 mL) was added 2-chloro-3-(triflucromethy Dpyrimidine (50 mg, 272 pmol) and NaHCGs
(104 mg, 1.24 mmol} and the resulting mixture was heated to 70° € for 1 b, cooled to 1t, and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 5343.2 (M+H)". 'H NMR (400 MHz, Methanol-ds} & ppm
853 (brs, 2H) 748(d, /=721 He, 1 H) 635 (d, /=734 Hz, 1 H)} 452 {dd, /=6.60, 526 Hz,
TH338-353(m, 2HY307-321{m, 1 H)241-280(m, 12H)2.00-2.23(m, 2 H) 1.87
- 198 (m, 2HY 170 - 1.85 (m, 2 H) 1.58 {g, /=7.00 Hz, 2 H).
{00628] Compound 184: {8)-2-((I H-pyrazolof3,4-djpyrimidin-4-yl) amino}-4-({3,3-
difluorocyclobutyl} {(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butvllamino) butanoic
acid.
100629} Compound 185: (8)-2-((5-bromopyrimidin-2-y8) amino}-4-((3,3~
difluorocyclobutyl} (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyfamine} butanoic
acid: To a mixture of (8)-2-amino-4-{(3.3-difluorocyclobutyl} (4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyljamino) butanoic acid (140 mg, 247 umol) in THF (4 mL) and H20
(1 mL) was added 5-bromo-2-chloropyrimidine {53 mg, 272 pmol) and NaHCO: (104 mg,
1.24 mmol} and the resulting mixture was heated to 70° € for 1 b, cooled to 1t, and then
concentrated i vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 553.1 (M+H)". 'H NMR (400 MHz, DMSO-de) 5 ppm 8.39
(s, 2H)7.71(d, =770 Hz, 1 H} 7.02 (4, /=721 Hz, 1 H) 642 ¢(brs, 1 H} 622 (d, /=721 Hz,
1THY427-437{oy, THY3.23 (brt, /=532 Hz, 2Hy301 (brd, J=672Hz, 1 H}253-270
(o, SH)2.14-247(m, THY 167~ 198 (m, 4 H) 1531 (g, =746 Hz, 2H) 1 26 - 141 (m, 2
Hj.
{00630] Compound 186: (8)-2-(¢6-(1 H-pyrazol-I-yl} pyrimidin-4-yi) amino)-4-{{3,3-
diffuorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamino} butancic
acid: To a mixture of (8)-2-amino-4-{(3,3-difluorocyclobutyl} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyndin-2-y1} butvljamino) butanoic acid (200 mg, 353 umol} in DMA (3 mL} was
added 4-chloro-6-( I1H-pyrazol-1-yl) pyrimidine (70 mg, 388 umol) and DIPEA (308 ul, 1.77
mmol} and the resulting mixture was heated to 70° C for 2 b, cooled to 1t, and then
concentrated i vacuo. The crude residue was punified by prep-HPLC to give the title
compound. LCMS (EST+): m/z = 541.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
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851 (d, /=232Hz, TH)831{s, 1 H)7.76{(d, /=122 Hz, 1 H} 743 (d, /=734 Hz, 1 H)} 6.99
(brs, 1 H}6.49-657(m, 2H)4.64 (brs, 1 H) 343 (brs, 2H)3.06-320(m, 1 H)237-
282, 10H) 247 ¢(brs, 2HY 198 - 225 (o, 2H) §.72- 194 (m, 4 H) 130 - 1 .64 (m, 2 H).
{00631} Compound 187: (8)-4-(3,3-difluorocyclobutyl} (4-(5.6,7,8-tetraliydro-1,8-
naphthyridin-2-pl) butylamino)-2-({2-(triflucromethyl}pyrimidin-4-yi} amino) butanoic
acid: To a mixture of (§)-2-amino-4-{(3,3-difluorocyclobutyl) (4-(5.6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butvDamino) butanoic acid (140 mg, 247 umol) in THF (4 mL) and H20O
(1 mL) was added 4-chloro-2-(trifluoromethyDpyrimidine (50 mg, 272 umol) and NaHCO3
{104 mg, 1.24 mmol} and the resulting mixture was heated to 70° C for 1 h, cooled to 11, and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 543.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) § ppm
811 {brd, /=624 Hz, 1 H)749(d, /=734 Hz, 1 H) 6.74 (brd, J=5.50 Hz, 1 H) 6.56 {4,
J=734Hz, 1 Hy4.70 (bors, 1 H) 346 (brs, 2H)306-3.19 (m, 1 H)2.55-2.84 {m, 10 H)
248 (ors, 2H) 218 (brs, 1 H} 1.65-203(m, 5H) 1.47- 162 (m, 2 H).

[00632] Compound 188: (8)-2-((5-cyclopropylpyrimidin-2~yi} aminoj~4-{(3,3-
difluorocyclobutyl} (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyfamine} butanoic
acid: To a mixture of (8)-2-amino-4-{(3.3-difluorocyclobutyl} (4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyljamino) butanoic acid (140 mg, 247 umol) in THF (4 mL) and H20
(1 mL) was added 1-cyclopropyl-d-fluorobenzene (38 mg, 272 pmol) and NaHCO; (104 mg,
1.24 mmol} and the resulting mixture was heated to 70° € for 6 b, cooled to 1t, and then
concentrated i vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 515.3 (M+H)". 'H NMR (400 MHz, Methanol-d/} & ppm
809(s, 2H} 745 (4, /=T 46 Hz, 1 H) 6.54(d, J=734 Hz, 1 H} 442 (£, /=S 75Hz 1 H)3.42 -
347 (m, 2H)309-319(m, I H)2.45-282 (m, 12H)2.00-2.17(m, 2H) 1 86-196{(m,2
H)169-185(m, 3H) 1.52-162(m, 2H)088-1.00(m, 2H)057-067(m, 2 H).
{00633} Compound 189: (8)-4-(3,3-difluorocyciobutyl) (4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-vl) butyDamino)-2-{(2-(pyridin-3-yi) guinazolin-4-yl) amino) butanoic gcid
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Scheme 20, Compound 196:
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[080634] Step 11 {8)-2-((5-bromopyrimidin-4-yi} amino)-4-((3,3-diftucrocyclobutyl) (4-
(5.6,7,8-tetraliydro- 1 &-naphthyridin-2-yl} butyhamino) butanoic acid: To a mixture of (S)-
2-amino-~-4-{(3,3-difluorocvelobutyl) (4-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-v1)
butyljamino} butanoic acid (140 mg, 247 pmol} i THEF (4 mL) and HoO (1 mL) was added
5-bromo-4-chloropyrimidine (53 mg, 272 umol} and NaHCO: (104 mg, 1.24 mmol} and the
resulting mixture was heated to 70° C for 1 h, cooled to i, and then concentrated in vacuo to
give the title compound that was used without further purification. LOCMS (ESIH+): m/z =
553.0 (M+H)"

{60635} Step 2. (8)-4-¢(3, 3-difluorocyclobutyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vh) buryDaminol2-({S-pheayipyrimidin-4-yi) amino} butanoic acid: To a nuxture of (8)-2-
{{(S-bromopyrimidin-4-y1) amino}-4-((3,3-diflucrocyclobutyly {(4-(5,6,7,8-tctrahydro-1,8-
naphthyridin-2-y1) butyl)amino} butanoic acid (136 mg, 246 umol) in dioxane {4 mL) and
H20 (1 mL) was added phenylboronic acid {45 mg, 369 pmol), K2C0s (68 mg, 491 pmol)
and Pd(dppHCl: (18 mg, 25 pumol) and the resulting mixture was heated to 100° C for 2 h,
cooled to 1t, and then concentrated in vacue. The crude residue was purified by prep-HPLC
1o give the title compound. LCMS (ESIH): m/z = 551.3 (M+H)". TH NMR (400 MHz.
Methanol-ds) Sppm 8.46 (s, 1 FD 796 (s, L} 743 -756(m, 6 H) 653 (d, /=734 Hz, 1 H)
464 (brt, /=495Hz, 1 H)339-348(m, 2 H)3.02-313(m, 1 H}247- 281 {m, 1GH)
2.06-243(m, 4H) 1.92 (¢, /=590 Hz, 2 H) 1 .64 (tg, /=14.24, 6 89 Hz, 2H) 145 (q. J=7.12
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Scheme 21, Compound 191:
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{00636} Step L. (8)-2-{{6-chloropyrimidin-4-pl} aminoj-4-((3,3-difluorocyclobutyfl} (4-
(5,6,7.8-tctrahydro-1,8-naphthyridin-2-yi} butyflamino} butanoic acid: To a mixture of (8)-
2-amino-4-((3,3-diftuorocyclobutyl) (4-(5,6,7, 8~tetrahydro- 1 8-naphthyridin-2-v)
butylamine} butanoic acid (140 mg, 247 umol} in THE (4 mL} and H20G (1 mL) was added
4 6-dichloropyrimidine {41 mg, 272 pmol) and NaHCO; (104 mg, 1.24 mmol) and the
resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated i vacuo to
give the title compound that was used without further purification. LCMS (ESE): m/z =
509.0 (M+H)Y".
{00637} Stop 2: {S)-4-((3,5-difluorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v butyBamino)-2-((6-phenylpyrimidin-4-yi} amino} butanoic acid: To a mixture of (8)-2-
{{(6~chloropyrimidin-4-y1) amino}-4-((3,3-diflucrocyclobutyl) (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vl} butyl}amino) butanoic acid (125 mg, 246 pmol} in dioxane (4 mL) and
H20 (1 mL) was added phenylboronic acid (45 mg, 368 pmol), KoCO: (68 mg, 491 pmol)
and Pd{dppHClz (18 mg, 25 pmol) and the resulting mixture was heated to 100° C for 2 b,
cooled to rt, and then concentrated in vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 551.3 (M+H)". 'H NMR (400 MHz,
Methanol-d) Sppm 844 (d, =073 Hz, 1 H) 788 (brs, 2H} 742 - 752 {m, 4 H) 697 (br s,
1HY 652 (d, /=734 Hz, 1 H) 445472 {m, L H)3.36- 351 (m, 2 H} 3.15 (br dd, /=3.30,
171 Hz, TH)2.58-284 (m, 10H)234-253(m, 2H)2.00-228(m, 2H) 1.72 - 1.94 (m,
4H) 148 - 1.62(m, 2 H).
{00638} Compound 192: (8)-4-((3,3-difluorocyclobutyl) (4-{5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yf} butyQaminol-2-((Z-phenylpyrimidin-4-pl} aminel butanoic acid: To a
mixture of {8)-2-ammo-4-((3.3-difluorocyclobutyl) (4-(3,6.7 8-tetrahvdro-1, 8-naphthyridin-
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2-91} butyDamino} butancic acid {200 mg, 353 umol) in DMA (3 mL) was added 4-chloro-2-
phenylpyrimidine {82 mg, 388 pmol) and DIPEA (308 ul., 1.77 mmol) and the resulting
mixture was heated to 70° C for 16 h, cooled to rt, and then concentrated /7 vacuo. The crude
residue was purified by prep-HPLC to give the title compound. LCMS (EST+): m/z=551.3
(M+H)™. 'H NMR (400 MHz, Methanol-ds) & ppm 8.09 -8.28 (m, 3 H} 7.36 - 747 {m, 4 H)
649 {brd, =721 Hz 2H}4.78 (brs, L H)3.29{brd, /=526 Hz, 2ZH)3.10-3.19 (m, 1 H)
257-284(m, I0H) 246 (brs, 2ZH) 223 (brs, 1 H} 2.05(brd, /=489 Hz, L H) 1.71 - 190
(m, 4 H) 1.51 - 1.66 {(m, 2 H).

{60639} Compound 193: (8)-2-(C-cyanopyrazin-2-yl} amino}-4-{(3,3-difluorocyciobutyl)
(4-(5,8,7,8-tetrahydro-1 8-naphthyridin-2-yt} butyllamino} butansic acid: To a mixture of
(8)-2-amino-4-((3,3-difluoropropyl) (4-(5,6.7 8-tetrahydro-1,8-naphthyndin-2-v1)
butylaminge} butanoic acid (200 mg, 353 umol) in 7-PrOH (3 mL} was added 3-
chloropyrazine-2-carbonitrile (34 mg, 388 pumol} and DIPEA (308 pL. 1.77 mmol) and the
resulting mixture was heated to 70° C for 1 h, cooled to 1t, and then concentrated in vacuo.
The crude residue was purified by prep-HPLC 1o give the title compound. LCMS (ESIH): nv/z
= 500.2 (M+H)™. TH NMR (400 MHz, Methanol-ds) 6 ppm 8.26 (d, J=2.32 Hz, 1 H) 7.88 (d,
J=2A45Hz, TH) 748 {d, /=734 Hz, T H) 636 (d, /=734 Hz, L H) 458 {t, /=526 Hz, 1 H)
338-349(m, 2H)308-320(m, 1 H)255-284 (m, 1IZH)2.08-227(m, 2H) 1.74-
197 (m, 4 H) 159 (g, /=731 Hz, 2 H).
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Scheme 22, Compound 194
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{00648] Step 1. (8)-2-((5-bromopyrimidin-4-yi} amino)-4-((3,3-diflucrocyclobutyi) (4-
{5.6,7,8-tetrahydro-1,&-naphthyridin-2-yl) butvljamino)} butanoic acid: To a mixture of (8)-
2-amino-4-((3,3-difluoropropvl) (4-(5,6,7,8tetrahvdro-1,8-naphthyridin-2-y1) butylamino)
butanoic acid (300 mg, 330 umol) in THF (4 mL) and H2O (1 mL) was added 5-bromo-4-
chioropyrimidine (113 mg, 583 umol) and NaHCO; (222 mg. 2.65 munol) and the resulting
mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo to give the
title compound that was used without further purification. LCMS (ESI+): m/z = 552.9
(M+H)™.
{00641} Step 2. (8)-4-((3, 3-difluorocyclobutyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vi buryBamine)-2-{pyrimidin-4-ylamine} butanoic acid: To a vuxture of (8)-2-((5-
bromopynmidin-4-yl} amino}-4-((3,3~difluorocvclobutyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butvljamino) butanoic acid (293 mg, 529 umol) in MeOH (10 mL) was
added 10 wi% Pd/C (200 mg) and the resulting mixture was stirred under an Hz atmosphere
for 3 h and then filtered and concentrated in vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (EST+): m/z = 4752 (M+H)". TH NMR
(400 MHz, DMSO-~ds) 6 ppm 839 (s, | H) 8.05 (brd. J=5.50Hz, 1 H) 7.61 (brs, 1 H) 7.04
(d, /=734 Hz, L H)6.55 (brd, J=1357THz, 2H) 6.24 (d, J=734 Hz, 1 H) 448 (brs, I H)
321-329¢n, 2H33.0 1 (brd, J=6.11 He, L H) 2,60 (brt, /=605 Hz, 4 H}2.17-248 (m, 8
H) 193 (brdd, J=13.27,495Hz 1 H) 1 68-183(m,3H) 152(q, /~737Hz 2H) 128 -
142 (m, 2 H).
[00642] Compound 193: (8)-4-(((R)-2-methoxypropyl} {4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-pQbatyl)amino}-2-((3-methylpyrimidin-2-ylaminolbutanoic acid: To a
solution of tert-butyl (8)-2-amino-4-(({R)-2-methoxypropyl} (4-(5.6,7 8-tetrahydro-1,8-
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naphthyridin-2-¢1} butvl}amino} butanoate (100 mg, 230 umol} and 2-chloro-5-methyl-
pyrimidine (25 mg, 192 pymol} in t+-AmOH (2 mL) was added 2.0M ~~BuONa in THF (192
pk. 384 umol} and tBuXPhos-Pd-G3 (15 mg, 19 umol) and the resulting mixture was heated
to 100° C for 14 h and then cooled to 1t and then concentrated in vacuo to give (S)-tert-butyl
4({(S)-2-methoxypropyl) (4-(5,6,7, 8-tctrahydro-1,8-naphthyridin-2-v1) butyDamino}-2-{(5-
methylpyrimidin-2-vl) amino) butanoate intermediate, which was used without further
purification, Of the butancate mtermediate, 80 mg, 152 pmol was taken up in DCM (2 mi) to
which was added TFA (165 pl} and the resulting mixture was stirved at 1t for 6 h and
concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (EST+): m/z = 471.2 (M+H)+. 'H NMR (400 MHz, Methanol-d1} & ppm
857 (brs, 2D 7.60(d, ~728 Hz, L H) 6.67(d, /=728 Hz, 1 H) 481 -4.86 (m, | H) 3.86
(brs, T H)3.41-3.59 (m, 4 H)3.39¢s, 3H) 3.33-3.38 (m, 1 F)3.12-3.30 {m. 3 F) 2.76 -
286 {(m, 4 H) 254 (brs, 1H) 239 (brd, J=882 Hz, 1 H}2.30 (s, 3 H} 1.76 -~ 1.99 (1, 6 H)
122 (d. J=5.95 Hz, 3H).

100643} Compound 196: (8)-4-(({R})-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-
naphihyridin-2-yi} butyQaminol-2-(pyridin-3-ylamine} butanoic acid: To a mixture of tert-
butyl (8)-2-amino-4-(({R)-2-methoxypropvl} (4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-y1)
butyDamino} butanoate (100 mg, 230.09 umol) and 3-bromopyridine (30 mg, 192 uymol} in t-
AmOH (2 mL) was added 2.0M ~BuONa in THF (192 uL, 384 umol} and tBuXPhos-Pd-G3
(15 mg, 19 pmol) and tBuXPhos-Pd-G3 (15 mg, 19 umolj and the resulting mixture was
heated to 100° C for 14 h and then cooled to 1t and then concentrated in vacuo to give a (8)-
tert-butyl 4-(({(R}-2-methoxypropvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1)
butyllamino}-2-(pyridin-3-yiamine) butanoate intermediate, LCMS (ESI+): m/z = 5123
{M+H)", which was used without further purification. Of the butanoate intermediate, 80 mg,
156 pmol, was taken up in DCM (2 mL) and TFA (200 pL) and the resulting mixture was
stirred at 1t for 6 h and concentrated in vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 456.4 (M+H)". 'H NMR (400 MHz,
Methanol-da) d ppm 7.93 (dd, J=11.03, 265 Hz, L H) 7.79(d, /=463 Hz, L H) 7.13-724
{m, 2T 7.03 (td, J=8.99, 1 43 Hz. 1 FI) 6.42 (dd, J=7.39, 1.87 Hz, 1 ) 3.90 (t, J=5.84 Hz, |
H}y366-376(m, 1 H)336¢brdd, J=11.03,5395Hz, 3H) 327 -331 (m, 3 H}3.08-3.25
(m, 2 H) 2.94 - 3.06 (m, 3 H) 2.69 (g, J=6.10 Hz, 2 H) 2.60 (brs, 2 H) 2.05 - 2.23 (m, 2 H)
1.81-190(m, 2H) 1.67~ 179 (m, 4 H) 1.16 (dd, ./=9.92,5 95 Hz, 3 H).
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{80644} Compound 197: 4-(((R}-2-methoxypropyl} {4-(5,6,7,8-tetrafiydro-1,8-
naphthyridin-2-yl} butyDaminol-2-((1-methyl-1H-pyrazolof 3, 4-djpyrimidin-4-vi} amino)
butanoic acid.

[00645] Compound 198: 2-{(5-cyanopyrimidin-2-yi} amino)-4-{{{R)-2-methoxypropyl} (4-
(5,6, 7, 8-tetrahydro- 1, 8-naplithyridin-2~yl} butyDamino) butanoic acid.

{00646] Compound 199 4-{({R)-2-methoxypropyl} (4-(5.6,7,8-tetrahpdro-1,8-
naphthyridin-2-y} butyhamino)-2-({5-(trifluoromethylpyrimidin-2-yl} amino) butanoic
acid.

Scheme 23, Compound 260:
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{80647} Step 1. (8)-2-({4-bromopyridin-2-yDamino)-4-(({(F)-2-methoxypropyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butyDamino) butanosic acid: To a solution of (§}-2-
amino-4-{({R}-Z-methoxypropyl} (4-(5.6,7 8-tetrahvdro-1. 8-naphthyndin-2-vi) butyQanuno)
butanoic acid hydrochlonde (300 mg, 723 umol} and 4-bromo-2-flucropyridine (140 mg, 795
pnoly m DMSO (4 mL} was added KaCGh (500 mg, 3.61 mmol} and the resulting mixtare
was stirred at 130° C for 3 h and then allowed to coold fo 1t and concentrated i vacro. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESTH): m/z = 5343 (M+H)™

{00648] Step 2. ($)-4-{{{R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)
butylamino)-2-(pyridin-2-ylamino} butanoic acid: To a mixture of (8)-2-((4-bromopynidin-
2-v1y amino}-4-(({R)-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1}
butyDaminge} butanoic acid (200 mg, 374 umol) in MeOH (5 mL) was added 10 wt% PA/C
(39 mg} and the resulting mixture was stirred under an Hz atmosphere for 12 h. The mixture
was filtered and concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LCMS (ESI+): m/z = 456.2 (M+H)" TH NMR (400
MHz, Methanol-ds) § ppm 7.92 (d, J=5.07 Hz, 1 H} 743 - 749 (m, 1 H} 7.15 (d, /=728 Hz,
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1H)6.58-667{m,2H)637(d, /=728Hz, 1 H)4.19 {1, /=628 Hz, 1 H) 3.79 (ddd, /=9.65,
623,309Hz T H)335-340(m, 2H)334(s,3H)3.28 (brd, /=529 Hz 1 H)3.08-3.23
(0, 3HY297-306(m, 2H) 270, J=6.17Hz, 2H) 2.55 (brt, =684 Hz, 2 H) 2.28 - 2.39
(o, THY1.93-204(m, 1H) 187 (g, /=595 Hz, 2 H} 163 -1.74 (m, 4 H) 1. 21 (d, /=6.17
Hz, 3 H).
100649} Compound 201 : 2-{{1 H-pyrazolof3 . 4-dJpyrimidin-4-yi) amino)-4-({({R}-2-
methoxypropyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butylamine) butanoic acid.
{86638} Compound 202: 2-((5-bromopyrimidin-2-y8) amino}-4-(((R)- 2-methoxypropyl) (4-
(3,6,7,8-tetraksydro-1,8-naphthyridin-2-yl} butyamine} butanoic acid.
{86651} Compound 203: 2-(({ H-pyrazolof4,3-djpyrimidin-7-yl} amino}-d-(((R)}-2-
methoxypropyl} (4-(5,6,7,8~tetrabydro-1,8-naplthyridin-2-pl} butyDamino} butanoic acid.
[00652] Compound 204: {$)-4-(((R)-2-methoxypropyl) {4-(5,6,7,8-¢etrahiydro-1,8-
naplithyridin-2-yl} butyamino)-2-{(2-methoxypyrimidin-4-yl} amino) butanocic acid: To a
mixture of tert-butyl (S)-2-amino-4-(((R)-2-methoxypropyh) (4~(5,6,7.8-tetrahydro-1,8-
naphthvridin-2-v1} butvljamino) butanoate (101 mg, 232 wmol) and 4-chloro-2-
methoxypyrimidine (28 mg, 194 pumol) in t-AmOH (2 mL) was added 2.0M r-BuONa in THF
{194 pi., 388 ul) and tBuXPhos-Pd-G3 (15 mg, 19 pumol) and the resulting mixture was
heated to 100° C for 15 h, cooled to 1t, and then concentrated in vacuo to give a ((8)-tert-
butyl 4-(((R)-2-methoxypropyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butvljamino)-
2~{(2-methoxypyrimidin-4-y1} amino) butanoate intermediate, LCMS (ESI+): m/z = 543 4
(M+H)", which was used without further purification. Of the butanoate intermediate, 100 mg,
184 pumol, was taken up in DCM (2 mL) was added TFA (333 pl} and the resulting mixture
was stirred at rt for 3 b and then concentrated in vacuo. The crude residoe was purified by
reverse phase prep-HPLC to give the title compound. LOMS (ESE): m/z = 4873 (M+H)".
TH NMR (400 MHz, DMSO-ds) 8 ppm 7.81 (brs, 1 H} 747 - 7.62 {m, 1 H) 7.01 (br d.
J=T2 1 He, FHD G635 (ord, 1357 Hz, TH) 6,18 -6.28 (m, 2 H) 431 ¢brs, THY3.73 (5, 3
H3323(brs, 2H)3.19(s, 4 H) 267 {(brs, 1 H) 239 (brt, /=611 Hz 4H)231-243 (m, 5
Hy 1.86-197(m, L H) 171 - 1.78 (e, 3H) 1.54 (brdd, /=14.73, 740 Hz, 2 H) 141 (brd,
J=121Hz, 2H) 103 (1, J=550Hz, 3 H).
{80633} Compound 205 (8)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yl} butyllaminol-2-((6-methylpyrazin-2-yi} amino) butanoic acid: To a
nuxture of tert-butyl (8)-2-amino-4~({({R)-2-methoxvpropyly (4-(5,6,7,8-tetrahydro-1.8-
naphthyridin-2-y1} butvlJamino} butanoate (203 mg, 467 umol), 2-chloro-6-methyl-pyrazine
(50 mg, 389 umol} in t-AmOH (3 mL) was added 2.0M NaG-Bu (389 uL., 778 umol) then
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tBuXPhos-Pd-G3 (31 mg, 39 umol) and the resulting mixture was heated to 100° Cfor 15 h
and then cooled to 1t and then concentrated in vacuo to give a (S)-tert-butyl 4-(((R)-2-
methoxypropyl} (4-(5,6.7 8-tetrahydro-1,8-naphthyndin-2-vl) butylamino)-2-{(6-
methylpyrazin-2-vl} amino)} butanoate intermediate, LCMS (ESI+): m/z = 5273 (M+H)",
which was used without further purification. Of the butanoate intermediate, 260 mg, 494
pmol, was taken up into DM (2 mL) and TFA {1.5 mL) and the resulting mixture was
stirred at rt for 6 h and concentrated i vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LCMS (ESI+H): m/z = 471.1 (M+H)™. "H NMR (400 MHz,
Methanol-ds) Sppm 811 {d, J=243 Hz, 1 H} 7.85 (3, 1 H) 7.60{d, J=7.28 Hz, 1 H} 6.67 (d,
J=T28Hz, I H)480-487(m. 1 H)385(brd, /=287Hz | H)341-356(m, 4H)3.39
(dd, =265 176 Hz, 3 H) 332 -338 (m, L HP 313 -330 (m, 3 H)2.77-285(m, 4 H) 2.54
“2358(m,3H)244-254(m, 1 Hy229-242(m, 1 H) 1.95{q, /=584 Hz, 2 H} 1 .81 (br d,
J=4.63Hz, 4 H) 1.23(d, /=595 Hz, 3 H).
{00654] Compound 2006: 2-((3-cyanopyrazin-2-vl) amino}-4-({({R)-2-methoxypropyl} (4-
(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyliamine} butanoic acid.
[80633] Compound 207: 4-(((R}-2-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyflaminol-2-(pyrimidin-4-ylamino} butanoic acid
{00656] Compound 208: 2-((5-fluoropyrimidin-2-yi} amino}-4-(((R)-2-methoxypropyi} (4-
{5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-pl} butyljamino} butanoic acid.
{06657} Compound 209: {$}-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butyBamino)-2-((7-methyl-7TH-pyrrolof2,3-d jpyrimidin-4-ylamino)
butanoic acid: To a mixture of tert-butyl (S)-2-amino-4-(((R)-2-methoxypropvl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-y1} butylamino) butanoate {149 mg, 344 pmol} and 4-chloro-
T-methyi-TH-pyrrolo{2,3-dipyrimidine (4% mg, 286,40 pmol) in {-AmOH (3 mel) was added
2.0M ~BuONa e THF (286 ub., 372 ymod) and tBuXPhos-Pd-G3 (23 mg, 29 wuol) and the
resulting mixture was heated to 100° C for 15 h. The reaction mixture was cooled to 1t and
then concentrated in vacuo to give a (S)-tert-butyl 4-(((R}-2-methoxypropyl) (4-(5.6,7,8-
tetrahydro-1.8-naphthyridin-2-vl) butyhamino}-2-({(7-methyl-7TH-pyrrolo{ 2 3-djpyrimidin-4-
v1} amino} butanocate intermediate, LOCMS (ESIH): nv/z = 566.5 (M+H)", which was used
without further punfication. {f the butanoate intermediate, 80 mg, 141 umol, was taken up in
DCM (1 mL) and TFA (400 ul) and the resulting mixtare was stirred at 1t for 6 h and then
concentrated v vacuo. The crude residue was purified by chiral SFC to give a first fraction
containing the title compound. LCMS (ESTH): w/z = 510.3 (M+H)" 'H NMR (400 MHz,
Methanol-ds) Sppm 8.18 (5. 1 H} 7.19(d, /=728 Hz, 1 H) 7.08 {d, /=353 Hz. 1 H) 6.59 (4.
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J=353Hz, L HY6.40(d, /=728 He, 1 Hy 461 (¢, /=6.17THz, 1 H)3.76 (5, 4 H)3.34 -3.40
(m, 3HY333(s,3H)322-329(m, 1 H)299-3.19(m, 4 H)2.69{t, /=617 Hz 2 H) 238
(brs, 2H)232-243 (m, THY 211 -2.21 (m, 1 H) 1 86 (dt, J=11.52, 6.04 Hz, 2 H) 1.74 (br
s, 4Hy L.16{d, =595 Hz, 3 H).

{00658] Compound 218: (R)-2-((6-(tert-butpDpyrimidin-4-yl) amino)-4-(((R)-2-
methoxypropyl) (4-(5,6,7,8-tetrab ydro-1,8-naphthyridin-2-yi) butyljamino) butanoic acid:
To a mixture of tert-buty!l (8)-2-amino-4-(((R}-2-methoxypropvl) (4-(5,6,7 8-tetrahydro-1.8-
naphthyridin-2-v1} butvDamino) butanoate (153 mg, 352 pmol} and 4-tert-butyl-6-chloro-
pyrimidine (30 mg, 295 pmol} in t-AmOH (3 mL) was added 2.0M ~BuONa in THF (293
pk., 586 mmol) then tBuXPhos-Pd-G3 (23 myg, 29 umol} and the resulting nuxture was
heated to 100° € for 15 h. The reaction nuxture was cooled to 1t and then concentrated in
vaeuo to give a (S)-tert-butyl 2-({6-(tert-butvDpyrnimidin-4-y1} amino)-4- ({{R)-2-
methoxypropyl) (4-(3,6,7.8-tetrabydro-1,8-naphthyridin-2-y1} butvl)amino) butanoate
intermediate, LCMS (ESI+): m/z = 5696 (M+H)", which was used without further
purnification. Of the butanoate intermediate, 75 mg, 132 pmol, was taken up in DCM (1 mL)
and TFA (400 pL) and the resulting mixtore was stirred at vt for 6 h and then concentrated in
vacun. The crude residue was purified by chiral SFC to give the title compound. LUMS
(ESI+)y: m/z = 513.3 (M+H)". 'H NMR (400 MHz, Methanol-ds} S ppm 8.35 (s, 1 H) 7.20 (d,
J=728He, THI6.60 (s, 1 H} 641 (d, /=728 Hz, 1 H) 442 ¢brs, THY3.70 (brs, 1 H) 335 -
340{m, 2H)333(s, 3 H)325(brs, TH)3.11-3200m, 1 H)292-310(m, 4H)2.70 (1,
J=6.17Hz, 2 H) 2.59 (brt, J=695 Hz, 2 H) 2.24 (dq, J=14 .22, 7.09 Hz, 1 H) 2.06 (br dd,
J=1422 562 Hz, THP 183 -19  (m, 2H) 173 (brs, 4 H) 1.26 (s, 9 H) 116 (d, /=6.17 Hz,
3H).

{80659] Compound 211: 2-({S-cyclopropylpyrimidin-2-yl} amino}-4-(((R}-2-
methoxypropyl) (4-(3,6,7 8-tetralydro-1,8-naphthyridin-2-yl) butyDamino) butanoic acid.
[00660] Compound 212: (8)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8~
naplithyridin-2-yl) butylamino)-2-{(6-(trifluoromethyDpyrimidin-4-y{} amino} butanoic

acid.
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Scheme 24, Compound 213:
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{00661} Step L. (8)-2-{{{(benzyloxypicarbonyijamino)-4-(((K)-2-methoxypropyl} (4-(5.6,7,8-
tetraliydro-1,8-naphthyridin-2-yl} butyllamino)} butancic acid. A waxture of methvl (8)-2-
{{(benzyloxy)carbonylanino)-4-({(R)-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butvl}amino) butanoate (1 g, 1.90 mmol} in 1:1:1 HoO/THF/MeOH (9
mi.} was added LaOH H20 (159 mg, 3.80 nunol) and the resulting mixture was stirred at 1t
for 1 h and then adjusted to pH=6 by the addition of AcOH and concentrated in vacuo to give
the title compound that was used without further purification. LCMS (ESI+): m/z = 5135
{(M+H)"
{00662} Stcp 2. (8)-tert-butyl 2-({{bengyloxyicarbonylamino)-4-(((R)-2-methoxypropyl}
{4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butylamino) butanoate: To a solution of {8}-
2-{{{benzyionycarbonyiamino}-4-(({R)-2-methoxypropyl) (4-(5,6,7, &-tetrahydro- 1.8~
naphthvridin-2-vl) butvlamine) butanoic acid acetate (300 me, 524 prool) in DMA (4 ol
was added benevitdethylammoniumn chionde (119 mg, 524 pmol), KoCG2 (1,88 g, 13.62
mmol}, 2-bromo-Z-methylpropane ¢2.92 mL, 25,14 mmol} and the resalting mixture was
stirred at 55°  for 1% h and then allowed o cool to 1t The reaction mixture was diluted with
Hz0 and then extracted with EtOAc. The combined organic extracts were washed with brine,
dried over Nax80s, filtered, and concentrated in vacuo. The crude product was purified by
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normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z =
5693 (M+H)Y".

{00663} Step 3. tert-butyl (8)-2-amino-4-(({(R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-

1, 8-naphthyridin-2-yl} butyl)amino} butanoate: To a solution of tert-buty] (5)-2-
{{(benzyloxy)carbonyljamino}-4-({{R)-2-methoxypropyi) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyl}amino) butanoate {107 mg, 188 umol} in /-PrOH (2 mL) was added
20 wt% PA{OH)»/C (26 mg) and the resulting mixture was stured under an He atmosphere at
rt for 15 h. The muxture was filtered and concentrated under reduced pressure to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 4355 (M+H)™.
{00664 Stop 4. (S)-tert-butyl 2-((6-(dimethylaminojpyrimidin-4-yhamino)-4-(((R)-2-
methoxypropyl} (4-(3,6,7,8-tetralydro- 1, 8-naphthyridin-2-vl) butyDamino) butanoate: To a
mixture of tert-butyl (S3-2-amino-4-({({R}-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1) butyl}amino) butanoate (152 mg, 349 umol) and 6-chloro-N N-dimethyl-
pyrinudin-4-amine (46 mg, 291 umol) in t-AmOH (3 mL) was added 2.0M +~BuONa in THF
(291 ul., 582 umol) then tBuXPhos-Pd-G3 (23 mg, 29 pmol) and the resulting mixture was
heated to 1007 € for 2 h. The reaction mixture was cooled to 1t and then concentrated in
vacun to give the title compound that was used without further purification. LCMS (ESE+):
m/z = 556.6 (M+H)".

{B0665] Step 5: {8)-2-((6-(dimethylaminojpyrimidin-4-yi)amino}-4-({R)-2-methoxypropyl)
{4-(5,6,7 8-tetrahkydro-1,8-naphthyridin-2-yl) butyl)amina) butanoic acid: (S)-tert-butyl 2-
{(6~(dimethylanino)pyrinmidin-d-vl) amino) -4-({({R)-2-methoxypropvl) (4-(5.6,7 8-
tetrahydro-1,8-naphthyridin-2-vl) butyDamino) butanoate (80 mg, 144 ymol) was taken up in
DCM (1 mL) and TFA (200 uL) and the resulting mixtare was stirred for 6 h at 1t and then
concentrated in vacuo. The crude residue was purified by chiral SFC to give the title
compound. LCMS (EST+): m/z = 500.3 (M+H)". 'H NMR (400 MHz, Methanol-ds} 8 ppm
8005, 1H} 721 (d, =728 Hz, I H) 642 (d, /=728 Hz, 1 H) 558 (s, L H) 4.22 (br ¢,
J=518 Hz, 1 H} 3.74 (ddd, /=937, 617,342 Hz, L H} 336 -340{m, 2 H} 335 (s. 3 H} 3.16
~320(m, 2H)3.04-314 (0, 3H)3.02(s, 6 H)296-3.01 (m, 1 H) 270 {t. J/=6.17Hz, 2
H)260(brt, /=673 Hz, 2H)2.19-230(m, 1 H)2.03 (brdd, /=14.66, 5.84 Hz, 1 H) 1.87
{q, =595 Hz, 2H) 173 (brs, 4 H) 1.17 {d, /=595 Hz, 3 H).

{80666} Compound 214: 2-((6-(1 H-pyrazoi-1-yi} pyrimidin-4-yl} amino)-4-(((R)-2-
methoxypropyl) (4-(3,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi huryilamino} butanoic acid.
{00667} Compound 2153: (8)}-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi) butylamino)-2-{guinoxalin-2-plamine} butanoic acid: To a mixture of
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tert-butyl (53-2-amino-4-(({R}-2-methoxypropyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
v1) butyliamino) butancate (203 mg, 467 umol), 2-chloroquinoxaline (64 mg, 389 pmol} in t-
AmOH (3 mL) was added 2.0M ~~BuONa in THF (389 ul., 778 pmol) then tBuXPhos-Pd-(G3
(31 mg, 39 pmol) the resulting nmuxture was stirred for 15 h at the 100° € and then cooled to
rt and concentrated in vacuo to give (8)-isopropyl 4-(((R}-2-methoxypropyl) (4-(5,6,7.8-
tetrahydro-1.8-naphthyridin-2-y1} butyljaminc}-2-{quinoxalin-2-ylamino) butanoate
mtermediate, LCMS (ESIH): m/z = 363.3 (M+H)", which was used without further
purification. Of the butanoate intermediate, 300 mg, 533 umol) in DCM (2 mL) and TFA
{1.60 mL) and the resulting nmixture was stirred at rt for 6 h and then concentrated i vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LEMS (BESIH): m/z = 507.3 (MHH)Y. TH NMR (400 MHz, Methanol-ds) 8 ppm §.33 (d,
J=9T0Hz, 1 H)7.78(d, /=816 Hz, TH) 7.59-764 (m, L H} 752 - 759 (m, 1 H} 7.33 -
740 (o, THY 7.15(d, /=730 Hz, T H) 636 (£, /=684 Hz, 1 H)4.56(t, /=373 Hz, 1 H}3.69
384 (m, 1 H)335-345(n, 1 H)332-335(m, 3H)3.02-330(m, 5 H)293-302 (m,
ZHY2.65(q, J=625Hz, 2H) 255 (brd, =529 Hz, 2H) 227 - 244 (m, 1 H) 2.18 {td,
J=976, 518 Hz, 1 H) 1.76 - 1.87 (m, 2 H) 1.71 {br d, /=5.73 Hz, 4 H) 1.16 (dd, /=15.10,
6.06 Hz, 3 H).
[00668] Compound 216: (8)-4-(((R)-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8~
napfithyridin-2-yi} butyDamino)-2-{{S-methoxypyrazin-2-yi} amino} butanoic acid
{06669} Compound 217: 4-(((R)-2-methoxypropyl} (4-(5.6,7,8-tetrahpdro-1,8-
naphthyridin-2-vl) butyDamino)-2-((6-phenylpyrimidin-4-yl} amino) butanoic acid.
{86678} Compound 218: 4-(({R}-2~-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl} butyhamino)-2-((2-phenyipyrimidin-4-yi} amine} butanoic acid.
{86671} Compound 219: 4-(((R}-Z-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,68-
naphthyridin-2-yl} butylamino)-2-((5-phenyipyrimidin-4-yi} amino) butanoic acid.
{00672} Compound 220: (8)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8~
naplithyridin-2-yl) butyamino)-2-{{G-meth pl-2-(pyridin-4-yl} pyrimidin-4-yl} amino}
butanoic acid: To a mixture of tert-butyl (8)-2-amino~-4-({(R)-2-methoxypropyl) (4-(5,6,7.8-
tetrahvdro-1.8-naphthyridin-2-v1} butvlamino) butanocate (203 mg, 467 pmol), 4-chioro-6-
methyl-2-(4-pyridylpyrimidine (80 myg, 389 pmol) in t-AmOH (3 mL) was added 2.0M
NaO-/Bu (389 ul, 778 pmol) then |2-(2-aminophenyl} phenvli-methylsulfonyloxy-
palladium ditert-butyl-{2-(2,4.6-trsopropylphenyphenyllphosphane (31 mg. 39 umol) and
the resulting nuxture was heated to 100° € for 15 h and then cooled to 1t and then
concentrated 2 vacue to give a (S)-tert-butyl 4-({((R)-2-methoxypropvl) (4-(5,6,7,8-
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tetrahvdro-1,8-naphthyridin-2-v1} butyDamino}-2-((6-methyl-2-(pyrdin-4-v1} pyrimidin-4-y1)
aming) butanoate intermediate, LUMS (ESIH+): m/z = 604 .3 (M+H)", which was used without
further purification. Of the butanoate mtermediate, 270 mg, 447 pumol, was taken up in DCM
(2 mL), and TFA (1.4) and the resulting muxture was stirred at 1t for 6 h and concentrated in
vacuo. The erude residue was purified by prep-HPLC to give the title compound. LCMS
(ESI+): m/z = 5483 (M+H)". 'H NMR {400 MHz, Methanol-d4) & ppm 8.61 (brs, 2 H)} 8.27
(d, /=573 Rz, 2 H) 752 (d, /=728 Hz, 1 H) 6.59(d, /=728 Hz, | H) 6.55 (s, L H) 4.64 (brs,
TH)3.88¢brs, TH}3. 71 (brt, =10.03 Hz, 1 H) 360 {(brs, 1 H}3.37-3.51 {m, 4 H) 3.35 (s,
SHY3.14-328(m, 2H)2.72-283 (m, 4 Hy 2.61 (brs, T H) 241 (s,3H) 2.21 {brd,
J=1169Hz, 1 H) 1.75-2.07 (m. 6 H) 1.24 (4, /=595 Hz, 3 H).
{00673} Compound 221: 4-(({R)-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphithyridin-2-vi} butyDamino)-2-{{2-(pyridin-3-yi) guinazolin-4-pl} amino) butanoic acid
[00674] Compound 222: (8)-4-(((R)-2-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyfamino)-2-({6-(pyridin-4-yi) pyrazin-2-yi) amino) butanoic acid: To
a muixture of tert-butyl (S)-2-anuno~-4-{{(R)-2-methoxypropvl) (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-y1} butvl}amino) butancate (199 mg, 457 umeol) and 2-chloro-6-{4-
pyridyvlpyrazine (73 mg, 381 umol} in t-AmOH (3 ml) was added 2.0M ~-BuONa in THF
(381 pL. 762 umol} and then tBuXPhos-Pd-G3 (30 mg, 38 umol) and the resulting mixture
was heated to 100° C for 15 h and then cooled to 1t and concentrated in vacuo to give a (8)-
tert-butyl 4-{{{R}-2-methoxypropyvl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-y1}
butyDamino }-2-((6-(pyridin-4-vl) pyrazin-2-v1) amino) butanoate intermediate, LCMS
(EST+): m/z = 590.5 (M+H)", which was used without further purification. Of the butanoate
intermediate, 270 mg, 458 pmol, was taken up in BCM (2 mL) and TFA (1.4 mL} and the
resubting mixture was stirred at 1t for 6 h and then concentrated i vacuo. The crode residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z =
534.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.96 (d, J=5.87 Hz, 2 H) 8.70 - .82
(m, 3H)R33-837(m, 1H)760{(d, J=6.72Hz, 1 H} 6,66 (d, /=734 Hz, 1H)4.80-486
(m, FH)385(brd. J=245Hz, 1 H)344-358(m, 4H)3.32-344 (m, 5H)3.27 (brd,
JETAGHzZ, THY 314 -3 24 (m, TH) 275 -286(m, 4 H) 247 - 2.62 (m, 1 H) 2.31 - 2.46 (m,
THY 1.95¢dt, /=1168,602Hz 2H) 1.74 - 190 (m, 4 H) 1.21¢d, /=599 Hz, 3 H).
{80675} Compound 223: (8)-4-(({R})-Z-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyamino)-2-((5-phenyipyrazin-2-yl) amino} butanoic acid.
[008676] Compound 224: (8)}-4-(((R)-Z-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8-
naphithyridin-2-yi} butyl) amino}-2-((6-phenylpyrazin-2-yllamino} butancic acid: To a
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mixture of tert-butyl (S)-2-amino-4-(((R}-2-methoxypropyiy (4-(5,6,7, 8-tetrahydro-1,8-
naphthyvridin-2-y1} butyljamino} butanocate (200 mg, 460 umol} and 2-chloro-6-phenyl-
pyrazine {73 mg, 343 umol) in t-AmOH (3 mL) was added Z.0M NaO-Bu (382 ul, 764
pmol) then tBuXPhos-Pd-G3 (30 mg, 38 umol) and the resulting mixture was heated to 1007
C for 15 h and then cooled to 1t and then concentrated i vacuo to give a (S)-tert-butyl 4-
{((R)-Z-methoxypropyl) {4-(5,6.7 8-tetrahydro-1 8-naphthyridin-2-vi) butylamino)-2-({6-
phenylpyrazin-2-vl) amino) butanoate intermediate, LCMS (ESI+): m/z = 589.5 (M+H)",
which was used without further purification. Of the butanocate mtermediate, 280 mg, 476
pumol was taken up nto DCM (2 mL}, and TFA (1.1 mL} and the resulting mixture was

stirred at it for 6 h and concentrated i vacue. The crude residue was purified by prep-HPLC

Methanol-d) Sppm 821 (5, L H) 797 -804 (m, 2ZH) 790 (s, T FH) 7.38 - 747 (in, 3H) 7.23
(d, /=728 Hz, F H)643(d, J=728 Hz, 1 H} 454 (dd, /=717, 4 74 Hz, 1 H) 3.69-3.79 (m,
THY332-348 (0, 2H) 330 (s, 3H)323-320(m, 2 H) 298 -3 15(m, 4 H) 2.56-2.70
(m, 4H)230-242(m, 1H)2.13-225(m, 1 H) 170186 {(m, 6 H) 113 (d, =617 Hz,3
H).
{86677} Compounds 225 (8)-4-(((R}-2-methoxypropyl) (4-(3,6,7,8-tetralydro-1,8-
naphthyridin-2-yi) butyDamino)-2-((1-methyl- 1 H-pyrazol-5-yi) amino} butanaic acid,
[00678] Compound 226: (8)-2-(benzofd]oxazol-2-plamino}-4-(((R)-2~-methoxypropyl} {4~
{5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-pl} butvijamino} butanoic acid
{66679} Compound 227: (8}-4-(((R)~2~-methoxypropyl) (4-(5,6,7,8-tetrahydvo-1,8-
naphthyridin-2-yl} butyDamino)-2-((1-methyl- 1 H-benzofdfimidazol-2-yl) aming} butanoic
acid.
{80686} Compound 228: (8)-2-(benzoldjthiazol-2-ylaminol-4-(((R)-2-methoxypropyi) {4-
(5,6, 7. 8-tctrahydro- I, 8-naphthyridin-2-yi} butyllamino} butanoic acid: To a mixture of tert-
butyl (8)-Z-amino-4-(({R}-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-vi)
butyDamine) butancate (150 mg, 345 umol) and 2-chlorobenzo|d fthiazole (49 mg, 288 pmol)
i t-AmOH (3 mL) was added 2.0M 7-BuONa in THF (288 pl., 576 ymol) then tBuXPhos-
Pd-G3 (23 mg, 29 pumol} and the resulting mixture was stirred 100° C for 14 h and then
cooled to 1t and concentrated i vacuo to give a (S)-tert-butyl 2-(benzo|djthiazol-2-ylamino)-
4-(({R)-2-methoxypropyl} (4-(5,6.7 8-ictrahydro-1.8-naphthyridin-2-v1) butyllaming)
butanoate intermediate, LCMS (ESI+): m/z = 5685 (M+H)", which was used without further
purification. Of the butanoate mtermediate, 100 mg, 176 pmol, was taken up m DCM (2 mL)
and TFA (200 ul) and the resulting mixture was stirred at it for 6 h and concentrated in

237



WO 2020/210404 PCT/US2020/027335

vacuo. The crude residac was purified by reverse phase prep-HPLC to give the title
compound. LCMS (BSI+): m/z = 512.2 (M+HY". 'H NMR (400 MHz, Methanol-ds} & ppm
T86(d, /=795 Hz, I H) 7.62-7.66 (m, L H) 759 (brd, /<734 Hz, |} 752-757(un, I )
739-745(m, TH)6.66¢(d, =721 Hz, | H}4.86-488 (m, 1 H}3.83-3.94 (m, | H) 3.60
(brd, J=1712Hz, 1HY349-352(m, 2H) 348 (brs, L H}340(s,3H)335(brs, 2 H)
323{brd, 697 Hz 2H}2.77-285 (m. 4 H)2.55-2.67(m, 1 H) 248 {brs, L H) 1.76 -
198 (m, 6 H) 1.23(d, J=587Hz, 3 H).
[00681] Compound 229: (§)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yf) butyamino-2-((2-meihyl-2H-pyrazolof 4, 3-djpyrimidin-7-yl} amino}
butanoic acid. To a mixture of (§)-2-amino-4-(({R)-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-
1.8-naphthyridin-2-v1} butylyamino) butanoic acid hydrochlonde (100 mg, 264 umol) and 7-
chloro-2-methyl-2H-pyrazolof4,3-d]pyrimidine (4% mg, 291 pmol) in THF (2 mL) was added
NaHCO; (111 mg, 1.32 mmol) and the resulting mixture was heated to 70° C for 1 h, cooled
to 11, and then concentrated i vacue. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (EST+): m/z = 511.3 (M+H)™. B NMR (400 MHz, Methanol-ds) §
ppm 8.60{brd, /=11 49Hz, 1 H} 848 (G, 1 H) 754 (d, /=734 Hz, 1 H)6.66(d, /=721 Hz, 1
HY503-513(m, I H)408{s, 3H)381-395(m, L H)357(brs, IH)349-353(m, 2H)
341-349(m, TH)339(s,3H)332-338(m, 2H)3.15-330(m, 2H)2.73 - 287 (m, 4
Hy2.47-272(m, 2H) 1.76 - 1.99 (m, 6 H} 1.23 {d, /=575 Hz, 3 H).
{06682} Compound 230: (8}-2-((VH -purin-6-pHamino}-4-{((R)-2-methoxypropyl} {(4-
(5.6,7,8-tetraliydro-1 8-naphthyridin-2-yl} butyhamino) butanoic acid: To a mixture of tert-
butyl (S)-2-amino-4-(({R)-2-methoxypropvl) (4-(5,6,7, 8-tctrahydro-1,8-naphthynidin-2-y1)
butyllamino} butanoate {199 mg, 458 umol} and 6-chloro-SH-purine (39 mg, 382 umol} in t-
AmOH (3 mL} was added 2.0M ~~-BoONa in THF (382 ul,, 764 pmol) then tBuXPhos-Pd-G3
(30 mg, 38 umol) and the resulting mixture was stirred fori5 h at 100° C and then cooled to
1t and concentrated i vacuo to give a {S)-tert-butyl 2-{((9H-punn-6-yl) amino}-4-(({R}-2~
methoxypropyl} (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1}) butylamino) butanoate
mtermediate, LCMS (ESIH): my/z = 5535 (M+H)™, that was used without further purification.
Of the butanoate mtermediate, 270 mg, 489 umol, was taken up in DCM (2 mL) and TFA
(512 pLy and the resulting mixtare was stirred at 1t for 6 h and then concentrated in vacuo.
The resulting crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH): m/z = 4973 (M+H)". 'H NMR (400 MHz, Methanol-ds} 5 ppm
826(d, /=208 Hz, IHD809(d, =306 Hz T H) 714 -721 (m, 1 H) 6.39¢(d, J=721 Hz, |
Hy463 (brs, 1H)367-387(m, TH)335-339(m, 2H)333(s,3H)3.18-3.29{m, 2 H}
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299-318(m, 4H)2.69(q, =562 Hz, 2H) 257 (brs, 2 Hy 228 -2.4%(m, 1 H}2.14 -2.26
{m, TH)1.80-191{m, 2H) 1.73 (brs. 4 H) 1.18 (dd, /=1547, 6.05 Hz, 3 H).
Scheme 25, Compound 231:
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{80683} Step 1. (8)-2-{{5-bromopyridin-2-pl} amino)-4-(((R}-2-methoxypropyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butvllamine} butaneic acid: To a mixture of (§3-2-avuvo-
4-{{{Ry-2-methoxypropyl) {4-(3,6,7 8~tetrahydro~- |, B-naphthyridin-2-v1) butylannoe)
butanoic acid hydrochloride (300 mg, 723 umol) and 3-bromo-2-fluoropyridine (140 mg, 795
pmoly i DMSO (4 ml) was added KoCQOs (500 me, 3.61 mmol} and the resulting mixture

was stirred at 130° C for 3 h, cooled to rt, and then concentrated i vacuo. The crude residue

534.3 (M+H)"

{80684} Step 2. ($)-4-{{{R)-2-methoxypropyl} (4-(5,6,7,8-tetralydro-1 8-naplithyridin-2-pi}
butylaminol-2-((S-phenylpyridin-2-yl) amine) buranoic acid. To a mixture of (§)-2-((5-
bromopyridin-2-vl} amino}-4-(({R}-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyDamino) butanoic acid (100 mg, 187 pmol} and pheaylboronic acid
(46 mg. 374 umol} in dioxane (1 mL) and H20O (0.25 mL) was added KuCO; (129 mg, 936
pmot) and Pd{dppHCla. CHClLz (15 mg, 19 pmol) and the resulting mixture was stirred at
100° C for 2 h, cooled to 1t, and then concentrated in vacuo. The crude residac was purified
by reverse phase prep-HPLC to afford the title compound. LOCMS (ESI+): m/z = 5323
(M-+Hy". IH NMR (400 MHz, Methanol-ds) 8 ppm 8.37 (dd. J=9.37, 2.00 Hz, L H) 8.18 (5, |
H)765(d, =728Hz, 2H) 759(d, =728 He, I H) 7487534 (m, 2 H) 742 - 747 (m, 1
Hy 740 (br d, /=926 Hz, 1 H) 667 (d, /=728 Hz, | H}4.80-485(m, 1 H}) 3.89 (brs, 1 H)
358(brs, 1 H)343-354(m 3HY341(c.3H)335¢brs, 2H)3.17-330(m, 2H)2.82
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(brd, =573 Hz, 4H)}253-266(m, 1 H}237-2500n, 1 H) 1.78 - 1.98 (m, 6 H) 1.24 (d,
J=617 Hz, 3 H).

{00685] Compound 232: (8)-4-(({R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yl} butyDamino)-2-({4-phenyipyridin-2-yl} amino} butanvic acid.

[00686] Compound 233: {$)-4-(((R})-2-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butyljamino)-2-({1-methyl-1 H-indazol-3-yi) amino} butanoic acid: To a
mixture of tert-butyl (S)-2-aminc~-4~{{({(R)-2-methoxypropyl) (4~(5,6,7 8~tctrahydro-1,8-
naphthyridin-2-v1) butyDamino) butanoate (104 mg, 240 umol) and 3-bromo--methyl-1H-
indazole (42 mg, 200 pmol) in THF (2 mL} was added 2.0M ~BuONa in THF (200 uk, 400
pumol) then tBuXPhos-Pd-G3 (16 mg, 20 umol) and the resulting mixture was heated to 100°
C for 15 h, cooled to rt, and then concentrated in vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESIH+): m/z = 5093 (M+H)*.
TH NMR (400 MHz, DMSO-ds) 6 ppm 7.73 (4, /=807 Hz, 1 H) 7.24 - 7.34 (m, 2 H) 6.99 (d,
J=7121Hz, 1 H}6.91 (1d, J=7.21, 1.10 Hz, 1 H} 6.30 (brd, J=11.62 Hz, | H) 6.20 {dd,
=127, 532 Hz, Y413 (g, =628 Hz, I D371 (s, 3H) 343 (brd, J=6.11 Hz, 1 H} 3.20
=323 (m, 2H)3.17¢d, =978 Hz, 3H}2.73- 287 (m, 1 H} 2.53-2.73 (m, SH) 231 -2.46
(o, 4HY183-202¢(m, 2H) 1.68-178(m, 2H)1.36-1.62 (m, 4 H) 1.03 (¢, J=6.60 Hz, 3
H).

{00687 Compound 234: (8}-4-(((R)-Z-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8-
naplithyridin-2-yi) butylamino)-2-{{1-methyl-1 H-indol-3-yl} amino} butanocic acid.
{00688} Compound 235: 2-((I-methyl-1 H-pyrazolof3,4-djpyrimidin-4-pl} aminop-4-((2-
(methyisulfonylethyi) (4-(5,6,7,8-tetrafiydro-1,8-naphthyridin-2-y} butvlamino} butanoic
acid.

{80689} Compound 236: (8)-2-((S-cyanopyrimidin-2-yi} aminoj-4-{{2-
(methylsulfonyDethyl) (4-¢5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi} butyhamino) butanoic
acid: To a mixture of (8)-2-amino-4-({(2-(methylsulfonvhethvl) (4-(5,6,7, 8-tctrabvdro-~1,8-
naphthyridin-2-v1} butyl}amino) butanoic acid hydrochloride {100 mg, 223 pumol) in THF (2
mk} and HzO (0.5 mL) was added NaHCO3 (94 mg, 1.11 nunol) then 2-chloropyrimidine-5-
carbomitrile (37 mg, 267 umol) and the resulting mixture was heated to 70° C for | h and then
cooled to 1t and adjusted to pH = 6 by the addition of 1 M ag. HCI and then concentrated in
vacun. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH): m/z = 516.2 (M+HY". "H NMR (400 MHz, Methanol-ds) & ppm
8.63(s, 2H)759(d, =728 Hz, 1 H)6.66(d, /=728 Hz, 1 H)4.75-4.82 {m, 1 H) 3.66 -
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384 (m, 4H)332-355m, 6 H) 313 (s, 3H)275-285(m, 4 H)230-255{(m, 2 H) 196
{q. J=5.84 Hz, 2 H} 1.83 (brs, 4 H).

{00690] Compound 237: 4-((2-(methylsulfonyliethyl) (4-(5,6,7,8-tetralydro-1,8~
naphthyridin-2-yi) butylamino)-2-((5-{trifluoromethyDpyrimidin-2-yl} amino) butansic
acid.

{00691] Compound 238: 2-{{1H-pyrazolo{3,4-djpyrimidin-4-yl} amino)-4-{{2-
(methylsulfonyethyl) (4-(5,6,7, 8-tetrahydro~1,8-naphthyridin-2-yi} butyamino} butanoic
acid.

{00692} Compound 23%: 2-((5-bromopyrimidin-2-yl} amino)-4-((2-(methylsulfonylethyl)
(4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butylhamino} butanocic acid.

{00693} Compound 240: 2-((6-(1 H-pyrazol-1-yl} pyrimidin-4-yl} amino)-4-((2-
{methylsulfonyiiethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yl) buiyliaminoe) butanoic
acid.

[00654) Compound 241 4-((2-{methylsulfonyilethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yl) butyBamino)-2-((C-(trifluoromethyDpyrinmidin-4-p} amino} butanoic
acid.

{80695} Compound 242: (8)-2-({S-cyclopropylpyrimidin-2-vl) amino)-4-({2-
(methylsulfonyhethyl) (4-¢5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyhamino) butanoic
acid.

{00696} Compound 243: {$}-2-((3-cyanopyrazin-2-pi} aminoj-4-((2-{methylsulfonyliethyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: To a mixture of
(§)-2-amino-4-(2-(methyisulfonyhethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1)
butyllamino} butanoic acid hydrochlonide {100 mg, 223 pmol) in 7-PrOH (2 mL) was added
DIPEA (194 ul, 1 11 mmol) then 3-chloropyrazine-2-carbonitrile (35 mg, 251 pmol} and the
resulting mixture was heated to 70° C for 1 h and then cooled to rt and adjusted to pH=6 by
the addition of | M aq. HCI and then concentrated i vacue. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): mv/z = 516.2
{(M-+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.30 (d. J/=2.20 Hz, 1 H) 8.00 (d, /=243
Hz, 1H) 759 (d, =750 Hz, 1 H) 6.65¢(d, F750Hz, I H) 481 -485(m, T H)3.65-383
(m, 4H}332-354(m, 6 H)3.12(,3H}2.76-2.86(m, 4 H)2.51-2.61 (m, 1 H) 234 -
244 (m, 1 H) 1.92-2.00 (m, 2 H) 1.82 (brd, J=6.17 Hz, 4 H).

{00697} Compound 244: 4-({2-(methylsulfonylethyl) (4-(5,6,7,8-tetrahydro-1,8~
naphithyridin-2-yl} butyDamino)-2-((2-{pyridin-3-yl} quinazolin-4-yl} amino) butanoic acid
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[80698] Compound 245: 4-((3,3-diffuoropropyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridis-
2-vl} butyDamino)-2-{{1-methyi-1 H-pyrazelof3,4-djpyrimidin-4-yi) amino} butaneic acid
{00699 Compound 246: (8)-2-({S-cvanopyrimidin-2-yl) amino)-4-{(3,3-difluoropropyf)
{4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butyvlaminas} butanoic acid: To a mixture of
(8)-2-amino-4-{(3,3-diflucropropyl) (4-(3,6,7, 8~tetrahydro-1, 8-naphthyridin-2-v1)
butyl)amino} butancic acid {130 mg, 321 ymol) in THF (4 ;L) and HO (1 mL) was added
2-~chloropynmidine-5-carbonitrile (49 mg, 353 umol) and NaHCO: (135 mg, 1.61 mmol) and
the resulting mixture was stirred at 50° C for 1 h and then concentrated in vacuo. The crude
residac was purified by reverse phase prep-HPLC to give the title compound. LOMS (ESEH):
m/z = 488 2 (M+H)" TH NMR (400 MHz. D20) Sppm 859 (s, 2H) 747 (d, /=734 Hz, | F)
6.50(d, =746 Hz, | H)586-621 (m, I H)4.58(dd, /=538, 8.07Hz, L H) 313 -3.46 (m,
SH)256-280(m, 4H)218-244 (0, 4 H) 178 - 188 (m, 2H) 1.57 - 1.75 {m, 4 H).
[00708] Compound 247: 4-((3,3-diflucropropyl) (4-(5,6.7,8-tetraliydro-1,8-naphthyridin-
2-vl) butyfamino)-2-{((5-Griffuoromethylpyrimidin-2-yl) amino} butanoic acid.
180701} Compound 248: (8)-2-((1 H-pyrazolof3,4-dlpyrinidin-4-yl) amino}-4-((3,3~
difluoropropyl} (4-(3,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl) butylamine} butanoic acid:
To a nixture of ($)-2-amino-4-((3,3-difluoropropyl) (4-(5.6,7 8-tetrahydro-1, §-naphthyridin-
2-y1y butylanminec) butanoic acid (130 mg, 321 umol) in THF (4 mL) and HaO (1 mL) was
added 4-chloro-TH-pyrazolo|3 4-dpyrimidine {55 mg, 353 umol) and NaHCG; (135 mg,
1.61 mmol} and the resulting mixture was heated to 70° C for | h and then cooled to rt and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 503.3 (M+H)". 'H NMR (400 MHz, Methanol-d/} & ppm
821 (s, 1H} 814 (3, I} 737 (brd, J=7.09 He, 1 H) 650 (d, /=734 Hz, 1 H) 578 - 6.17
(o, THY4 86 (brs, 1H)342(brs, 2H)263-309(n, 10H)226-242{(m, 1 H)197-
220(¢m, 3H) 1.37-1.96 (m, 6 H).
{00702} Compound 249: 2-((5-bromopyrimidin-2-yl) amino)-4-({3,3-difluoropropyl} (4-
{5.6,7,8-tetrabydro- 1, 8-naphthyridin-2-pl) butyl)amino) butanoic acid
{00703} Compound 250: ($)-2-¢(6-(1 H-pyrazol-1-yl} pyrimidin-4-yi} aminoj-4-{¢3,3-
diffuoropropyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyDamino} butanoic acid:
To a misture of (S)-2-amino-4-((3,3-difluoropropvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-y1) butyDamino) butancic acid (130 mg, 321 pmol) in DMA (3 mL) was added 4-chioro-6-
(1H-pyrazol-1-vD) pyrimidine (64 mg, 353 pmol) and DIPEA (280 pl, 1.61 mmol) and the
resufting mixture was stirred at 70° C for 16 h and then allowed to cool o 1t and then
adjusted to pH = 6 by the addition of 1 M ag. HCl and concentrated i vacuo. The crude
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residae was paritied by reverse phase prep-HPLC to give the title compound. LCMS (ESH):
m/z = 5292 (M+H)™. TH NMR (400 MHz, Methanol-ds) & ppm 852 (d, J=2.57 Hz, 1 H) 8.30
(brs, 1H)7.77(d, /=110 Hz. | H) 7.32 (brd. /=6.60 Hz, 1 H} 6.96 (brs, | H) 6.47 - 6.58
(m, 2H)583-616(m, 1 H)439-462(m, 1 H)336-345(m, 2H) 2.65-2.96 (m, [0 H)
203-226(m,4H) 1.84¢brd, /=17.12Hz, 4 H) 1.63 - 1.74 (m, 2 H}.

100704] Compound 251 4-((3,3-difluoropropyl} {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-
2-pb) butyDamino)-2-({2-(trifluoromethylpyrimidin-4-vl) amino} butanoic acid.

{86705} Compound 252: 2-((G-cyclopropylpyrimidin-2-yl} aminoe}-4-((3,3-difluoropropyl)
(4-(5,6,7,8-tetralydro-1,8-naphthiyridin-2-yl} butyllamine} butanoic acid.

Scheme 26, Compound 253:

~ ci. Bro 2N AN
<L
HoN N N N N\’ﬁN,,, ¥ B H
2 v\\/ =N HNWN N N
Y “ | NaHCO, ] i i
THF, H,0 i
07 “OH o ou %

™ step 1
Hy, PAIC
MeOH "
2 \/
oH 253

{86706] Step 1. (8)-2-({5-bromopyrimidin-4-pl} amino)-4-({3,3-difluoropropyl) (4-(5,6,7,8-
tetraliydro-1,8~-naphthyridin-2-y} butyllamina} butanoic acid: To a solution of (5)-2-
amino-4-((3,3-difluoropropyly (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butyhamino)
butanoic acid (140 mg, 344 pumol} in THF (4 mL} and H20 (1 mb) was added S-bromo-4-
chloropvrimidine (73 mg, 378 pmol) and NaHCOs5 (144 mg, 1.72 mmol) and the resulting
mixture was heated to 60° C for 17 h and then cooled to rt and then concentrated in vacuo.
The crude residue was used withour further purification. LCMS (ESE+): m/z = 540.9 (M+H)".
{807G7] Step 2: ($)-4-{(3.3-difluoropropyl {4-(5,6,7,8-tetrah ydro-1,8-naphthyridin-2-pl)
butylamino)-2-(pyrimidin-4-ylamino) butanoic acid: To a muxture of (8)-2-((5-
bromopyrimidm-4-y1) amino }-4-((3,3-difluoropropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1) butyl}amino) butanoic acid (186 mg, 344 umol} in MeOH (10 mL) was 10
wit% added Pd/C (100 rag) and the resulting mixture was stirred under an Ho atmosphere for
16 h. The nuxture was filtered and then concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compouand. LCMS (ESI+): nv/z = 463.2
(M+H)" 'H NMR (400 MHz, Methanol-ds) & ppm 835 (s, 1 H) 8.00 (brs, 1H) 7.35 (d,
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J=T34Hz, TH) 6,57 {(ord, /=452 Hz, 1 H) 649 (d, /=734 Hz, 1 H}580-6.13 (m, 1 H)
454 (brs, T H)337-347(m, 2 H) 2.58-3.01 (m, 10H) 1.61 -2.26 (m, 10 H).
{00708] Compound 234: (8)-2-((S-cvanopyrazin-2-yl} amina)-4-((3,3-diflucropropyl) {4-
(5,6, 7. 8~tetrabydro-1,8-naplthyridin-2-y} butyllamino} butanoic acid: To a nuxture of (8)-
2-amino-4-{(3,3-difluoropropyl) (4-(3,6,7, 8-tetrahydro-1, 8-naphthyridin-2-y1} butvl}amino)
butanoic acid {130 mg, 321 pmol} in -PrOH (3 mL) was added 3-chloropyvrazine-2-
carbonitrile (49 mg, 353 umoly and DIPEA (280 pL, 1.61 nuuol) and the resulting mixture
was stirred at 70° C for 1 h and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS {(ESIH): m/z = 488.1
(M-+Hy". 'H NMR {400 MHz, Methanol-ds) & ppm 8.25 (d. J=2 45 Hz, 1 H} 788 (d, /=2 45
He, THY739¢d, =734 Hz, 1 Hy652(d, =734 He, T H) S8 I-6.16 (m, 1 ) 4.57 (1,
J=538 He, 1 HY3.39-347(m, 1 H)339-347(m, 1H)2.90-3.02 (m, 2H)2.64-2.82 (m,
SHY208-230(m, 4H)1.74- 194 (m, 4 H) 1.59- 1.69 (m, 2 H).
{00709} Compound 255: (8)-4-¢(3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyBamino)-2-{(2-methyl-2H-pyrazolof4,3-dlpyrimidin-7-yi} amino}
butancic acid: To a mixture of (8)-2-amine-4-((3,3-diflucropropyl) (4-¢5,6,7 8-tetrahydro-
1,8-naphthyridin-2-v1} butyljamino} butancic acid (130 mg, 321 wmol) in THF (4 mL} and
H:G (1 mL) was added 7-chloro-2-methyi-2H-pyrazolo{4.3-d]pyrimidine (66 mg. 353 umol}
and NaHCOs (134.93 mg, 1.61 mmol} and the resulting mixture was heated to 70° Cfor L h
and then cooled to 1t and then concentrated i vacuo. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 5173 (M+H)". 'H NMR (400 MHz,
Mothanol-ds) Sppm 8.21 (s, 1 F) 804 (s, T B 738 (d, =734 Hz, L H) 6.50(d, /=721 Hz, |
HY5.73-617(m, 1 H)4.76-487 (m, 1 Hy 3.94(s, 3 Hy3.43 (brt, /=507 Hz, 2H) 2.59 -
3.07 (m, 10H) 2.26-245 (m, L H) 1,61 -2.19 (m, 9 H).
{00716} Compound 256: (8)-4-((3,3-diflucropropyl} {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyDamino)-2-({2-{pyridin-3-yi} quinazolin-4-pl) amine} butanoic acid:
To a mixture of (8)-2-amino-4-((3,3-difluoropropyl} (4-(5,6,7 §-tetrabydro-1,8-naphthyridin-
2-y1} butyl)amino} butanoic acid {130 mag, 321 umol) in DMA (3 mL) was added 4-~chloro-2-
{pynidin-3-v1) qunazoline {95 mg, 353 umol) and DIPEA (280 ul, 1.61 mmol} and the
resubting mixture was stirred at 70° C for 16 h and then allowed to cool to 1t and then
adjusted to pH = 6 by the addition of I M aq. HCl and concentrated in vacuo. The crude
residuc was purified by reverse phase prep-HPLC 1o give the title compound. LCMS (ESH+):
m/z = 590.2 (M+H)" "H NMR (400 MHz, Methanol-d+} & ppm 9.55 (dd, J=0.67,2.02 Hz, |
Hy8.81 (td, J=1.91, 804 Hz, 1 Hy 8.61 (dd, /=1.71, 489 Hz, 1 H} .12 (d, /=738 Hz, 1 H)
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776-792{m, 2H} 744 -757(m, 2Hy 7.27(d, /=734 Hz, 1 H) 642 (4, /=T34 Hz, | H)
577-614(m, 1HY3.00(t, J=6.11 Hz, 1 H) 324 (t, /=5.62 Hz, 2H) 2.60 - 3.09 {(m, 10 H}
223-251(m, 2H)200-217 (m, 2H) 1.74-190 g, 4 H) 1.35-1.72 (m, 2 H).
Scheme 27, Compound 257;
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{00711} Step 1. (8)-2-{(S-bromopyrimidin-4-pl} aminoj-4-({3,3-difluoropropyl} (4-(5,6,7,8-
tetraliydro-1,8-naphthyridin-2-yl} butylamine) butancic acid: To a mixture of (8)-2-amino-
4-((3,3~difluoropropyl) (4-(5,6,7 &-tetrahvdro-1,8-naphthyridin-2-vl) butvDamino} butanoic
acid (140 mg, 344 pmol) i THF (4 mL) and FoO {1 mL) was added S-bromo-4-
chloropyrimidine (73 mg, 378 pmol) and NaHCO; (144 mg, 1.72 mmol} and the resulting
mixture was stirred for 17 h at 60° C and then cooled to 1t and concentrated in vacuo to give
the title compound that was used without further purification. LCMS (EST+}: m/z = 541.0
(MAH)™

{00712} Step 2. {8)-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)
butyllamino}-2-({S-phenyipyrimidin-4-yl) amino} huranoic acid: To a mixture of {(8)-2-((5-
bromopyrimidin-4-yi) amino}-4-((3,3-difluoropropyl) (4-(5,6,7 &-tetrahydro-1,8-
naphthyridin-2-vi} butvl}amino) butanoic acid (186 mg, 344 pmol} in dioxane (4 mL) and
H20 (1 mL) was added phenylboronic acid (63 mg, 515 pmol}, KoCOs (95 me, 687 pmol)
and Pd{dppHHCl2 (25 mg, 34 pmol), the muixture was stirred for 2 h at 100° € and then cooled
to 1t and concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 538.9 (M+H)". 'H NMR (400 MHz,
Methanol-d ) Sppm 845 (5, 1} 795 (5, TH} 732-757 (m, 6 H) 6,48 (d, =734 Hz, I HI)
579-612(m, 1Hy4.61 ¢, J=526Hz, 1 H)3.36-345(m, 2 H32.53-298 (m, 10H) 1.85-
225(m, 6 H) 145 -1.71 {m, 4 H).
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807131 Compound 258: (8)-4-((3,3-difluoropropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yl} butyllaminol-2-((6-phenylpyrimidin-4-pi} amino} butanoic acid: To a
mixture of (8)-2Z-amino-4-{(3,3-difluoropropyl) (4-(3,6,7 &-tetrabydro-1,8-naphthyndin-2-yl)
butyDamino) butanoic acid (130 mg, 321 pmol} in THF (4 mL) and H2O (1 mL) was added
4-chloro-o-phenylpyrimiding (67 mg, 353 umol} and NaHCGs (135 mg, 1.61 mmol) and the
resulting nixture was stirced for 17 b at 70° € and then cooled to 1t and concentrated in
vacno. The crude residue was purified by chiral SFC top give the title compound. LCMS
(EST+): m/z = 539.2 (M+H)". *H NMR (400 MHz, Methanol-ds) & ppm 8.45 (s, 1 F) 7.95 (s,
IH}732-757(m, 6 H) 6.48{d, J=734 He, 1 H}5.79-6.12 (m, L H} 4.61 (¢, /=526 Hz, 1
H)336-345(m, 2H)2.53-298(m, 10H) 1.85-225(m, 6 H) 145- 171 (m, 4 H).
{00714} Compound 259: (8)-4-((3,3~difluoropropyl} {4-(5,6,7,8-tetrahydro-~1,8~
naphithyridin-2-vl} butyDamino)-2-{{2-pheayipyrimidin-4-yi} amino) butanovic acid.
[00715] Compound 260: 4-((3-fluoropropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl)
butylamino)-2-(( I-methyl-1H-pyrazolof3,4-djpyrimidin-4-yl} amino) butanaic acid
[080716] Compound 261: (8)-2-((5-cyanopyrimidin-2-pl} aminop-d-(3-fluoropropyl} (4~
(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi} butyllamine} butanoic acid: To a misture of (S)-
2-amino-4-{(3-flucropropyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyndin-2-v1) butyljamino}
butanoic acid {140 mg, 344 umol) in THF (I mL) and H20O (0.25 mlL) was added 2-
chloropyrimidine-5-carbomtrile (53 mg, 378 umol} and NaHCGs (144 mg, 1.72 mmol) and
the resulting mixture was stirred at 50° € for 1 h and then concentrated in vacuo. The crude
residuc was purified by reverse phase prep-HPLC to give the titie compound. LCMS (ESTH+):
m/z =470 1 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 850 - 8.65 {m, 2 H) 7.28 (4,
J=T2 1 Hz, T H) 6.47{(d, J=T34 He, T D438 (4, =562 Hz, 1 H) 437 -4.49 (m, 2H)3.38 -
345(m, 2H)290-323(m, 6 H) 2.73 (1, /=624 Hz, 2H) 258 -2.67{m, 2 H) 198 -231
(o, 4H) 188-194(m, 2H) 166~ 183 (m 4H).
{00717} Compound 262: 4-{(3-fluoropropyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi}
butyliamine)-2-({5-(trifluoromethyDpyrimidin-2-yi) amino) butanoic acid.
{00718} Compound 263: (8)-2-¢((1 H-pyrazelof3,4-djpyrimidin-4-yi} amino}-4-((3-
fuoropropyl} (4-5,6,7 8~tetrahydro-1,8-naphthyridin-2-y} butyllamino} butanovic acid: To
a nixture of (8)-2-amino-4-{(3-flucropropyl) (4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-vl)
butyliamino} butanoic acid (100 mg, 259 umol} in THF {1 mL) and HoO (0.25 mL) was
added 4-chloro~-1H-pyrazolo[3,4-djpyrimidine (44 mg, 285 umol) and NaHCO: (109 mg,
1.30 mmol) and the resulting mixture was heated to 70° C for | h and then cooled to 1t and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
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compound. LCMS (EST+H): m/z = 4853 (M+H). "H NMR (400 MHz, Methanol-ds} & ppm
825 (brs, TH) 817 (s, I H) 723 (brd, /=709 Hz, 1 H} 643 (d, /=734 Hz, 1 H} 478 {br s,
1H)440-464 (o, 2H)339(brs, 2H) 288 -329(m. 6 H) 261 -2.75(m, 4 H)2.29-2.43
(o, TH)2.18 (1, /=5.00, 1495 Hz, T H} 1 95 -2 11 (m, 2ZH) 1.68 - 1.92 (m, 6 H).
{00719} Compound 264: (8)-2-((5-bromopyrimidin-2-yi) amino}-4-{{3-fluoropropyl} (4-
{5,6,7,8-tetraliydro- 1. 8-naphthyridin-2-yl) butplyaming) butanoic acid: To a solution of (8)-
2~amino~4-{(3-fluoropropyly (4-(5,6,7 R-tetrahvdro- | 8~naphthyridin-2~yl) butyDamino)
butanoic acid {140 mg. 344 pmol) in THF (2 mL} and HoO (0.5 mL) was added S-bromo-2-
chloro-pyrimidine {73 mg, 378 umol} and NaHC(O5 (144 mg, 1.72 mmol) and the resulting
mixture was stirred at 70° C for 6 b and then concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound LCMS (ESIH): m/z =523 1
(MHH)Y™. "H NMR (400 MHz, D>0) & ppm 8.38 (d, J=2.20 Hz, 2 H) 745 (d, /=734 Hz, | H)
648 (dd, =459, 727 Hz, 1 H) 442 - 463 (m, 3 H) 3.26 -3.40 {m, 6 H) 3.16 (br d, /=7.58
Hz, 2H) 2.69 (brt, J=6.11 Hz, 2 H) 2.62 {br d, /=428 Hz, 2 H) 2.38 {qd, /=5.43, 1894 Hz, }
Fy217-228(m, T H)1.98-213(m, 2 H) 1.82 (g, =593 Hz, 2H) 1 65 (brd, =330 Hz 4
H).
{86720} Compound 265: 2-((6-{1 H-pyrazol-1-yi} pyrimidin-4-yf} amino)-4-((3-
Jluoropropyl) (4-(5.6,7,8-tetrahydro-1 8-naphthyridin-2-yl} butyllamino} butanoic acid.
607211 Compound 266: (8}-4-(G-fluoropropyl) (4-{5,6,7,8~tetrahkydro-1,8-naphthyridin-
2-yi}butpl} amino)-2-((2-(trifluoromethyipyrimidin-4-yi) aminojbutancic acid: To a
solution of (8)-2-anuno-4~((3-tluoropropyt) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-v1)
butyljamino} butanoic acid (150 mg, 368 pmol) in THF (4 mL) and HoO (1 mL) was added
4-chiore-2-(trifluoromethyDpyrimidine (74 mg, 405 pmol) and NaHCO; (155 mg, 1.84
mmol} and the resulting mixture was stirred at 70° C for 1 h and then concentrated i vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (EST+): m/z = S13.1 (M+H)". 'H NMR (400 MHz, D20) 3 ppm 8.22 (brd, /=5.75 Hz,
1THY749(brd, J=7.09Hz, 1 H)6.84(d, J=6 24 Hz, 1 H) 6 52 (brd, /=734 Hz, 1 H) 391 -
626{(m, L Y472 (brs, 1H)3.14-350(n, SHY2.61-278(m. 4 H)2.21 - 252 (m, 4 H)
182-194(m, 2H) 1.69(brs, 4 H).
806722} Compound 267: (8)-2-((S-cyclopropylpyrimidin-2-pl} amino}-4-((3-fluvropropyl)
(4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyllaming} butanocic acid: To a mixture of
{8)-2~amino-4~-{(3-flucropropyl) (4-(5,6,7 8-tctrahyvdro- 1, 8-naphthvridin-2-v1} butyhanino)
butanoic acid (150 mg, 368 wmol) in THF (4 mL) and H20 (1 mL} was added 1-cyclopropvi-
4-fluorobenzene {56 mg, 405 umol) and NaHCO; (155 mg, 1.84 mmol) and the resulting
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mixture was stirred at 70° € for 6 h and then allowed to cool to 1t and then concentrated in
vacue. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): mvz = 485.2 (M+H)". TH NMR (400 MHz, 13:0) & ppm 832 (s, 2
H) 745 (d, =734 Hz, 1 H) 6.49 (d, /=734 Hz, | F) 4.54 - 4.64 (m, 2 F) 4.45 (¢, J=5.44 Hz,
1THY313-340(m, 8H)260-2.72(m, 4 H) 1.97-244 (m, 4 H) 1.78 - 1.86 (i, 3 H) 1.66
(brd, /=367THz 4HY090-100{m, 2H)037-068{(m, 2 H}.
Scheme 28, Compound 268:
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007231 Step 1. {83-2-((5-bromopyrimidin-4-pi} amino)-4-{(3-fluoropropyl} (4-{5,6,7,8-
tetrafiydro-1,8-naphihyridin-2-y} butyllamine} butanoic acid: To a solution of {(5)-2-
amino-4-{(3-fluoropropyl} {4-(5.6.7 8~tetrahvdro- 1, 8-naphthvridin-2-v1) butyDamino}
butanoic acid (140 mg, 344 umol) in THF (4 mL) and HzO (1 mL) was added 5-bromo-4-
chloropyrimidine (73 mg, 378 pmol) and NaHCO; (144 mg, 1.72 mmol} and the resulting
mixture was stirred for 17 h at 60° C and then cooled to 1t and concentrated in vacuo to give
the title compound that was used without further purification. LCMS (ESI+): m/z = 523.2
(M+H)"
[00724] Step 20 {8)-4-((3-fluorapropyl) {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi)
butyljamino)-2-(pyrimidin-4-ylamino) butanoic acid: To a mixture of (§)-2-((5-
bromopyrimidin-4-vl) amino}-4-((3-fluoropropyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
v1) butvDamino) butanoic acid (170 mg, 325 umol) in MeOH (10 mL) was added 10 wt%
Pd/C {200 mg) and the resulting mixture was stirred under an Ha atmosphere for 16 h and
then filtered and concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLL to give the title compound. LCMS (ESI+): m/z = 445 .2 (M+H)". 'H NMR{400
MHz, Methanol-ds) S ppm 8.40 (s, 1 H) 8.02 (brd, /=526 Hz, 1 H) 724 (d, /=721 Hz, 1 H}
661 {brd, S=387Hz 1H}645(1. =734 Hz, 1 H)454-463{m, 1 H}4.33-451 {m, 2 H)
336-343(m, 2H)2.89-327(m, 6 H) 2.72 (£, /=6.30Hz, 2H) 257 -2.66 (m, 2 H) 1.96 -
229(m, 4H) 185-1.94 (m, 2H) 1.68- 181 (m, 4 H).
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{80725} Compound 269: (8}-2-((3-cyanopyrazin-2-yl} amino)~4-{{(3~fluoropropyl} (4-
(5,6, 7, 8-tetrakydro-1,8-naphthyridin-2-yi} butyllamine} butanoic acid: To a mixture of (S)-
2-amino-4-((3-fluoropropyl) (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-ylj butyl)amine)
butanoic acid (140 mg, 344 pmol) in 1-PrOH (3 mL) was added 3-chloropyrazine-2-
carbonitrile (53 mg, 378 umol} and DIPEA (299 pl, 1.72 mmol) and the resulting mixture
was stirred at 70° C for 1 h and then concentrated /7 vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (EST+): avz = 4701
(M+H)". 'H NMR(400 MHz, Methanol-ds) & ppm 8.26 (d, J=2.45 Hz, 1 H) 7.90 {d, J=2 45
Hz, 1H) 7.25(d, =734 Hz, 1 H) 6.45(d, /=734 Hz, I H} 4.59(t, /=569 Hz,  H) 4.44 -
4490, 2 H)337-342(m, 2H)283-323(m, 6 H}2.72 (. J=6.17 Hz, 2 H) 2.59 - 2.66
(o, 2HY198-231(m, 4H) 186~ 193 (m, 2H) 1.65~ 1.82 {m, 4 H).

{00726] Cempound 270 (8)}-4-(C-fluorapropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yd} butyfamino)-2-((2-methyl-2H-pyrazolof4,.3-dfpyrimidin-7-yl) amino} butanocic acid:
To a solution of (8)-2-amino-4-({(3-fluoropropyl) (4-(8,6,7 8-tetrabydro-1 8-naphthyndin-2-
v} butvhamino) butanoic acid (100 mg, 239 umol} in THF (1 mL} and FoO (0.25 mL) was
added 7-chloro-2-methyl-2H-pyrazolo{4,3-djpyrimidine {53 mg, 285 yumol} and NaHCO:;
{109 mg, 1.30 mmol} and the resulting mixture was heated to 70° € for 1 h and then cooled to
it and then concentrated 7 vacuo. The crude residue was purified by prep-HPLC 1o give the
title compound. LCMS (ESI+): m/z = 499 3 (M-+H)Y. TH NMR(400 Mz, Methanol-dy4) 6
ppm 827 (5, 1 HYR.07 -8.16 (m, L H) 724 (brd, /=721 Hz, 1 H} 6.44 (4, /=734 Hz, 1 H)
478 (brs, 1Hy441-462{(m, 2H)397(s,3H)33%¢(brs, 2H)2.84-3.29(m, 6 H) 2.58 -
278 (m, 4H)2.26-2.44 (m, L H) 1.95-222 (m, 3H) 1.65-~ 1.93 (m, 6 H).

86727 Compound 271: 4-((3-fluoropropyl} (4-(5,6,7,8-tetrafiydro- I, 8-naphthyridin-2-yi}

busylamino}-2-((2-(pyridin-3-yl} quinazolin-4-yi} amine} butanoic acid.
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Scheme 29, Compound 272:
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[00728] Step 1. {8)-2-((5-bromopyrimidin-4-pi} amino)-4-((3-fluoropropyl) (4-{5,6,7,8-
tetrafiydro-1,8-naphithyridin-2-y} butyllamine} butanoic acid: To a mixture of (§)-2-amino-
4-({3-fluoropropvl} {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl) butyDamino) butanoic acid
(140 mg, 344 umol) in THF (4 mL) and Hz0 (1 mL) was added 5-bromo-4-chloropyrimidine
{73 mg, 378 umol) and NaHCO; (144 mg, 1.72 mmol) and the resulting muxture was stirred
for 17 h at 60° C and then cooled to 1t and concentrated in vacuo to give the title compound
that was used without further purification. LCMS (ESI+): m/z = 523 2(M+H)".

{00729 Stop 2. (8)-4-((3-fluorapropyl} {4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi)
butylamino}-2-({S-phenylpyrimidi n-4-yl} amine} butanoic acid: To a mixture of (S)-2-{(8-
bromopyrimidin-4-vl}y amino)-4-({3-flaoropropyl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vi} butyhamino) butanoic acid (170 mg, 325 umol} in dioxane (4 mbL) and H2O (1 mL) was
added phenylboronic acid (59 mg, 487 umol), KeCOs (90 mg, 650 umol) and Pd(dppHHCh
(24 mg, 32 pumol) and the resulting mixtare was stirred for 2 h at 100° € and then cooled to 1t
and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 321.3 (M+H)Y" 'H NMR(400 MHz,
Methanol-d) Sppm 847 (s, I H) 799 (5, TH) 751 -758 (m, 2ZH) 741 - 749 (m, 3 H) 7.19
724 (m, 1 H)6.42(d, /=734 He, T H} 436, J=562 He, 1 H3 442 - 449 {m, 2 H)3.37
(dd, /=4 83,642 Hz 2H)2.84 -3.25 (m, 6 H) 2.70 {t, /=624 Hz, 2 H) 2.57 (br t, /=672 Hz,
2HY2.19(q, =575 Hz, 2H) 183 -209(m, 4 H) 158 - 1.77 (m, 4 H).
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Scheme 30, Compound 273:
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{86736} (8)-2-t{6-chloropyrimidin-4-pi} aminop-4-((3-fluoropropyl} (4-(5,6,7,8-tetrahydro-
2, 8-naphthyridin-2-y) butyhamine} butanoic acid: To a solution of (§)-2-amino-4-((3-
fluoropropvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butyDamine) butanoic acid (140
mg, 344 umol) in THF (4 mL} and H20 (1 mL) was added 4,6-dichloropyrimidine (56 mg,
378 umol) and NaHCO3 (144 mg, 1.72 nunol) and the resulting nuixture was stirred at 60° C
for 17 b and then allowed to cool to 1t and then concentrated in vacuo to give the title
compound that was used without further purification. LUMS (ESI+): m/z = 479 3 (M+HY"
{00731} (8)-4-(3-fluoropropyl) (4-(5,6,7,8-tetralydro-1,8-naphthiyridiz-2-yl
butvliamino}-2-((6-phenylpyrinidi n-4-yl} amino)} butanoic acid: To a nuxture of (8)-2-((6-
chloropyrimidin-4-y1} amino}-4-((3-flucropropyl} (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
v1} butylamino) butanoic acid (164 mg, 342 umol} in dioxane (4 mbL) and HoO (1 mL} was
added phenvlboronic acid (63 mg, 514 umol), KoCOs (95 mg, 685 umol) and Pd(dppHiCh
(25 mg, 34 pmol) and the resulting mixture was stirred for 2 h at 100° C and then cooled to 1t
and concentrated in vacue. The crude residue was purified by reverse phase prep-HPLC fo
give the title compound. LCMS (ESI+): m/z = 539.9 (M+H)". 'H NMR{400 MHz, Methanol-
Ay oppm 845 (s, LHI 795 (s, 1 H}7.32-757T(m, 6 H) 648 {(d, =734 Hz, 1 ) 5.79-6.12
{m, FH}4.61(t, /=526Hz, 1 H)336-345(m, 2H)253-298(m, I0H) 185-225(m, 6
H) 1.45-1.71(m, 4 H).

007321 Compound 274: 4-(({8)-2-fluoro-I-methoxypropyl) (4-(5,6,7,8-tetrahydro-1.8-
naphthyridin-2-yl} butyDaminol-2-((1-methyl-1H-pyrazolof3,4-dJpyrimidin-4-yl} amino)
butanoic acid.

100733) Compound 275: 2-{(5-cyanopyrimidin-2-yi} amino)-4-{((8)-2-fluore-3-
methoxypropyl) (4-(5,6,7,8-tetraliydro-1, &-naphthyridin-2-vl) butyhamino) butanoic acid
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{80734} Compound 276: 4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7, 8~tetrahydro-1,8-
naphthyridin-2-yi} butyBaminol-2-((5-(trifinoromethyl}pyrimidin-2-pl} amino} butanoic
acid,

[00735] Compound 277: (8)-4-(((8)-2-fluora-3-methoxypropyl} (4-(3,6,7,8-tetralyiro-1,8-
naphthyridin-2-pl} butyljamino)-2-{pyridin-2-plamine} butanoic acid.

100736) Compound 278 {8)-2-((I H-pyrazolo]3,4-d[pyrimidin-4-yl) amino)-4-(((8}-2-
fluoro-3-methoxypropyly (4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyhamino)
butanoic acid: To a mixture of (8)-2-amino-4-({((8)-2-fluoro-3-methoxvpropyl)y (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-yi} butvl}amino) butanoic acid hydrochlonde {200 mg, 462
pmol) i THF (2 mL) and HaO (0.5 ml) was added NaHCO; (116 mg, 1.39 mmol) then 4-
chloro-1H-pyrazolo[3 4-djpyrimidine (79 mg, 508 pmol) and the resulting mixture was
heated to 70° C for 1 b, cooled to t, adjusted to pH = 6 by the addition of 1 M ag. HCL, and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (EST+H): m/z = 515.2 (M+H)". '"H NMR (400 MHz. Methanol-ds) & ppm
893 (brs, LHYBOS5 (s, T H) 759(d, /=728 Hz, L H) 6.67(d, /=728 Hz, t H} 5.15-533
(m, 2H33.72(d, /=353 Hz 1H)364-370(m, 2H)3.55-363{(m, 2H)}348-354{(m,3
HY340(s,5H)2.77-284{m, 4 H)249-269{(m, 2 H) 1.79 - 1 98 {m, 6 H}.

{00737 Compound 279: 2-((5-bromopyrimidin-2-yl} amina)-4-(((8)-2-fluoro-3-
methoxypropyl} (4-{5,6,7,8~tetrabydro-1,8-naphthyridin-2-pl} butyllamino} butanovic acid.
{06738} Compound 280: 2-((6-(1 H-pyrazol-I-pi) pyrimidin-4-pl} aminoj-4-{({$)-2-fluoro-
S-methoxypropyl) (4-(5,6,7,8-tetrahydvo-1,8-naphthyridin-2-yi) butylamino) butanoic acid
[86739] Compound 281: 4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-yl) butyBamino)-2-(C-(trifluoromethylpyrimidin-4-pl} amino) butanoic
acid.

[00740] Compound 282: (8)-2-({5-cyclopropylpyrimidin-2-vl) amino)-4-(({8}-2-fluoroe-3-
methoxypropyl) (4-(5,6,7, 8~tetrabydro-1,8-naphithyridin-2-pl) butyllamino) butanoic acid:
To a mixture of (8)-2-amino-4-({{8)-2-fluoro-3-methoxvpropyl) (4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butvl}amino) butanoic acid hydrochioride (100 mg, 252 pmol) in THE (1
mb} and HzO (0.25 mlL)} was added NaHCG: (106 mg, .26 mmol) then S-cyclopropyl-2-
fluoropyrimidine (38 mg, 277 pmol) and the resulting mixtore was heated to 70° Cfor L h
and then cooled to 1t and adjusted to pH = 6 by the addition of 1 M ag. HCl and then
concentrated v vacuo. The erade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 515.2 (M+H)". 'H NMR (400 MMz, Methanol-ds) 8
ppm 8.03 (5. 2ZH) 735(d, /=728 Hz, 1 H) 648 (d, /=750 Hz, 1 H}4.75-481 (m, | H) 435
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{t,/=595Hz, 1 H}3357(d, /=419 Hz, 1 H)3.49-353 (m, I H) 3.37 {dt, /=8.65, 582 Hz 2
H)332(s,3H)281-295(m, 4H)276-280(m, 1 H)2.72 (brt, /=628 Hz 3 H) 2.66 (1,
J=T83Hz, 2H)2.02-220(m, 2 H) 1.80- 191 (o, 3H) 1.69-1.79 {m, 2 H) 1.57 - 1 .68 {m,
2H) 091 (brdd, /=838,154Hz, 2H) 0.55 - 0.62 {m, 2 H).

[00741] Compound 283: 4{((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-yl} butyamino)-2-{pyrimidin-4-ylamine} butanocic acid.

{00742} Compound 284: (8)-2-((3-cyanopyrazin-2-yl} aming)~4-({({S}-2-fluoro-3-
methoxypropyl) (4-(3,6,7,8-tesraliydro-1,8-naphthyridin-2-pl} butylamine} butanoic acid:
To a mixture of (S)-2-amino-4-({((8)-2-fluoro-3-methoxypropyl) (4-(5.6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butvljanuno} butanoic acid bydrochlonde (200 mg, 462 pmol} in i-PrOH
(2 mL) was added DIPEA (402 uL, 2.31 mmol) then 3-chioropyrazine-2-carbonitrile (71 mg,
508 pmol) and the resulting mixture was heated to 70° C for 1 h, cooled to 1t, adjusted to pH
= 6 by the addition of I M ag. HCI, and then concentrated in vacuo. The crude residue was
purified by prep-HPLL 1o give the title compound LCMS (ESIH): m/z =500.2 (M+Hy" 'H
NMR (400 MHz, Methanol-da) 3 ppra 8.30(d, /=243 Hz, | H) 8.00(d, /=243 Hz, 1 H) 7.59
(d, =750Hz, 1 H)6.64 (d, /=728 Hz, TH)5.09-528 (m, 1 H)4.81 (dd, /=8.82,5.29 Hz,
TH362-373 (o, 3HY334-362{(m, 1 H)3.42-354(m, 4 H)340(s,3H)3.32-3.39
(n, 2HY2.76-285(m, 4H)249-260(m, 1 H)2.33-2.45 (m, 1 H) 1.96 (dt, /=11.74, 593
Hz, 2H) 1.74 - 1.92 {m, 4 H).

{06743} Compound 285: {$}-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-vl) butyDamino)-2-{(3-methyl-1 H-pyrazolof4,3-dJpyrimidin-7-yl} aminao)
butanoic acid.

{80744} Compound 286: (8)-4-¢({8)-2-fluoro-I-methoxypropyl} (4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-((5-phenyipyridin-2-ypl} amino} butanoic acid.
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Scheme 31, Compound 287:
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{80743} Step 1. (8)~tert-butyl 4-(({8)-2-flnoro-3-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yl} butylamino}-2-((4-phenylpyridin-2-yl} amino} busanoate: To a mixture
of {S)-tert-butyl 2~amino-4-(({8)-2-fluore-3-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8~
naphthyridin-2-vl) butyljamino} butanoate (150 mg, 331 umol) and 2-chloro-4-
phenylpyriding (52 mg, 276 pmol) in t-AmOH (3 mL) was added 2.0M -BuONa in THF
(276 L, 552 wmol) and ~BuXPhos Pd G3 (22 mg, 28 umol} and the resulting mixture was
heated to 100° C for 5 h, cooled to tt, and then concentrated 7 vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 606.3 (M+H)".
Note: The t-butyl ester was prepared in an analgoss manner to Compound 213,
{80746} Step 2. (8)-4-{{(8}-2-luoro-3-methoxypropyl) {4-(3,6,7,8-tetrahydro-1,8-
naphthyridin-2-y} butylamino)-2-((4-phenyipyridin-2-yl} amino) butanoic acid: (Sy-tert-
butyl 4-(({S)-2-fluore-3-methoxypropyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-v1}
buty Damino}-2-({4-phenylpyridin-2-v1) amino} butanoate (167 mg, 276 pmol) was taken up
i i 3:1 DCM/TFA (4 mL} and the resulting mixture was stirred at rt for 16 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z =550.3 (M+H)". H NMR (400 MHz, DMSO-ds) &
ppm: 8.06 {brd, /<648 Hz, 1 H} 782(brd, J=355Hz, ZH} 754 - 762 (m, 4 H) 745 (brs, |
H)729(brd. J=636Hz, 1 ) 662 (d, =734 Hz, 1H}517-540(m, 1 H) 481 (brs. 1 H)
332-355(m, 8H)330(s, 3H)3.23(brs, 2H)2.70(brd, /=624 Hz, 4 H) 244 (brs, 1 H)
227 (brd, =893 Hz |1 H} 1.59 - 1.85 (m, 6 H).
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Scheme 32, Compound 288:
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[00747] Step Lo {Si-tert-butyl 4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-

naphthyridin-2-pl} butyllamino)-2-({6-phenylpyrazin-2-yi) aminol butanoate: To a mixture
of (S)-tert-butyl Z-amuno-4-({((S)-2-fluore-3-methoxypropvl) {4-(5.6,7 8-tetrahvdro-1,8-
naphthyridin-2-y1} butvljamino) butanoate (150 mg, 331 pmol) and 2-chloro-6-
phenylpyrazine (53 mg, 276 pmol) in t-AmOH (3 mL) was added 2.0M t-BuONa in THF
(276 ul., 552 umotl) then ~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° C for 3 b, cooled to 11, and then concentrated in vacuo to give the title
compound that was used without further parification. LOMS (ESI+): m/z = 607.2 (M+H)"
{06748} Step 2. (8)-4-(({8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-((6-phenylpyrazin-2-yl) amino} butanoic acid: (S)-tert-
butyl 4-{({8}-2-fluoro-3-methoxypropvl) (4-(5,6,7 8-tetrahydro-1, &-naphthyridin-2-y1)
butyDamino}-2-((6-phenylpyrazin-2-vl} aminc) butancate (200 mg, 330 pmol} was taken up
in 3:1 DCM/TFA (2 mL) and the resulting mixture was stirred at 1t for 16 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIT+): m/z = 551.3 (M+H)™. TH NMR (400 MHz, DMSO-ds) §
ppm 8.26 (s, 1H)790-802(m, 3H)7.37-746(m,3H)699(d, J=7.06 Hz, 1 H) 6.18 (dd,
J=728,243Hz, 1 H)455-480(m, I H) 443 (brd, J=5.73Hz, 1 H)3.36-3350(m, 2 H)
300-324(m, 5H)252-277(m, TH}2.29-2.47 (m, 3 H)2.00 (brdd, J=13.34,6.50 Hz, |
Hy177-188(m, 1 H) 1.64-174 (m, 2H)} 1.45-1.56¢(m, 2 H) 1.31 - 141 (m, 2 H}.
{66749] Compound 289: 4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vi} butyDamino)-2-((2~{pyridin-3-yi} quinazolin-4-yl) amine) butanoic acid
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{80738 Compound 298: 4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7, 8~tetrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-((5-phenyipyrimidin-4-yl} amine} butanoic acid.
00751) Compound 291 4-(({8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino)-2-({6-pheayipyrimidin-4-yl} amine} butanovic acid.
[00752] Compound 292: 2-{(I-methyl-1 H-pyrazolof3,4-djpyrimidin-4-yi} amino)-4-((2-
phenoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid.
[007531 Compound 293: 2-((5-cyanopyrimidin-2-yl} amina}-4-((2-phenoxyethyl) (4
(5.6,7,8-tetrakiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid,
{00754} Compound 294: 4-((2-plienoxyethyl) (4-(5,6,7,8-tetralydro-1,8-anaphthyridin-2-
vl butyliamine)-2-({5-Griflucromethypyrimidin-2-yi} amino) butanoic acid
[00755) Compound 295: 2-((1 H-pyrazolo{3,4-djpyrimidin-4-yl) amino}-4-({2-
phenoxyethyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyDamine} buianoic acid.
[00736] Compound 296: 2-((5-bromopyrimidin-2-yi) amino)-4-({2-phenoxyethyl} (4-
(5.6,7,8-tetrahydro- 1 8-naphthyridin-2-yl} butyllamine) butaneic acid.
180757} Compound 297: 2-((6-{1 H-pyrazol-I-pl} pyrimidin-4-yl} amino)-4-{{2-
phenoxyethyl} (4-(5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-yl) butyBamino) butanvic acid
{66758} Compound 298: 4-((2-phienoxyethyl) (4-(3,6,7,8-tctrakydro-1,8-naphihyridin-2-
vi) butylhamino}-2-((2-GrifluoromethyDpyrimidin-d-yl} amine) butanoic acid
[00758] Compound 299: 2-((5-cyclopropylpyrimidin-2-yi} amino}-4-{{2-phenoxyethyl} (4-
{5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-pl} butvijamino} butanoic acid
{66760} Compound 300: (8)-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl} butyDamino)-2-{pyrimidin-d-ylamino} butanovic acid.
{86761} Compound 301: 4-((2-phenoxyethyi} (4-(5,6,7,8-tetrakyidro-1 ,8-naphihyridin-2-
vl butyliamino}-2-({6-phenplpyrimidin-4-yi) amino} butanoic acid
007621 Compound 302: (8)-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-p} butylaminop-2-((S-phenylpyrimidin-d-yl} amino} butanocic acid: To a (5)-2-amino-4~
{(Z-phenoxyethyl) (4-(3,6,7 8-tetrahydro-1, 8-naphthyndin-2-v1) butvl)amino} butanoic acid
hydrochloride(150 mg, 324 umol} in 4:1 THF/H20 (2 mL) was added 5-bromo-4-
chloropyrimidine (69 mg, 356 pmol) and NaHCO; (136, 1.62 nmumol) and the resulting
mixture was stirred at 70° C for 2 h. The reaction mixture was cooled to 1t and then
concentrated in vacuo to give a (5)-2-((5-bromopyrimidin-4-v1) amino)-4-{({2-phenoxyethyl)
{4-(5,6.7 8-tetraliydro- 1, 8-naphthyridin-2-vl) butyhamino) butanoic acid intermediate, which
was used without further purification. Of the butanoic acid intermediate, 189 mg, 324 umol,
was mixed with phenylboronic acid (43 mg, 356 umol} in 3:1 dioxane/H2O (3 mL), to which
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was added KxCOs (90 mg, 649 pmol) then Pd{dppfiCh (24 mg, 32 pmol) and the resulting
mixture was heated to 100° C for 2 h. The reaction mixtare was cooled to 1t and then
concentrated v vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 5813 (M+HD)". 'H NMR (400 MMz, Methanol-dJ) 8
ppm 842 (5, I1H) 794 (5, TH)745-75 (m, 2H) 738 -745(m, 3H) 720-730(m, 3 H)
683-700(m,3H)642{(d, J=734Hz, 1 H)} 4.52(dd, J=6.79,422 Hz, 1 H} 4 19 {t. J=5.14
Hz, 2H)333-341 (o, 3H)320-330(m, 2H) 288 -3 11 (m, 3H) 2.70 (1, J=6.17 Hz, 2
Hy287(brt,}=697Hz, 2H)222-232{(m, 1 H)2.12-220{m, 1 F} 1.86 (g, =590 Hz 2
H)1.55-172(m, 4 H).

{80763] Compound 303: 4-((2-phenoxpethyl) (4-(5,6,7.8-tetralydro-1,8-naphthyridin-2-
v butyhaminop-2-((2-(pyridin-3-yi) quinazolin-4-yl} amino} butanoic acid.

[00764] Cempound 304: 4-((2-(4-fluorophenoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-vl} butyl)amino)-2-({1-methyl-1 H-pyrazolo]3,4-dJpyrimidin-4-vi} amino)
butanoic acid.

{80765} Compound 308: 2-((G-cyanopyrimidin-2-yi} aminop-4-((2-{4-fluorophenoxyjethyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butylamino} butanocic acid.

{86766} Compound 306: 4-((2-(4-fluorophenoxylethyl) (4-(3,6,7,8-tetralydro-1,8-
naphthyridin-2-yi) butyDamino)-2-((3-{trifluoromethypyrimidin-2-yl} amino) butansic
acid.

{06767} Compound 307 2-((I H-pyrazolo{3,4-dJpyrimidin-4-yl} amino}-4-{{2-{4-
fluorophenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ypl}) butyl)amino) butanoic
acid.

[00768] Compound 308; 2-((S-bromopyrimidin-2-p&} amino)-4-((2-(4-
fluorophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ypi} butyllamino} butanoic
acid,

[00769] Compound 309: (8)-2-((6-(1 H-pyrazol-I-yl} pyrimidin-4-yl) amino)-4-({2-(4-
fluorophenoxypethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl) butyl)amino) butanoic
acid.

180778} Compound 318: (8)-4-((2-{4-fluorophenoxylethyl} (4-(3,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyBamino)-2-(C-(trifluoromethyllpyrimidin-4-pi} amino} butanoic
acid: To a mixture of (8)-2-amino-4-{((2-(4-flucrophenoxyiethyl) (4-5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butylJamino} butanoic acid (120 mg, 270 pmol} and 4-chloro-2-
{(triftuoromethylpyrimidine (39 mg, 324 pmol) in THF (2 mL) H20 (0.5 mL} was added
NaHCO; (113 mg, 1.35 mmol) and the resulting mixture was stirred at 70° C for 1 h and then
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conecentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESE+): m/z = 591 3 (M+H)". 'H NMR (400 MHz, Methanol-ds} 3
pp 8.01 {(brs, 1 H) 7.32 (brd, J=6.84 Hz, 1 H) 691 (brd, J=7.94 Hz, 2 H) 6.81 (brs, 2 H)
660 (brs, | H)647(brd, I=750Hz, 1 H) 461 (brs, 1 H)4.10(brd, =397 Hz, 2 H) 338
(brs, ZH) 325 (brs, 2H} 311 ¢brs, L H}3.00(brd, J=5.95Hz, 2H) 288 {brg, 1 H) 2.59 -
280{m, 4 H) 228 (brs, 1 H}2.06 (brs, 2 H) 1.67 - 1.90 (m, 5 H).

{00771} Compound 311: (8)-2-((5-cyclopropylpyrimidin-2-yl) amino)-4-((2-{4~
fluorophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamine) butanoic
acid: To a mixture of (8)-2-amino-4-{(2-(4-flucrophenoxyiethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butyl}amino) butanoic acid (150 mg, 337 umol) in 4: 1 THF/H20 (2 mL)
was added S-cyclopropyl-2-fluoropyrimidine (51 mg, 371 pmol) and NaHCOs (85 mg, 1.0]
mmol} and the resulting mixture was heated to 70° C for 1 h and then cooled to rt and then
concentrated 772 vacuo. The crude residue was purified by prep-HPLC to give the title
conmpound. LCMS (EST+): m/z = 563.2 (M+H)". '"H NMR (400 MHz. Methanol-ds) & ppm
829 (s, 2H) 758 (d, J=T734Hz, T HY 694 -7.09 (m, 4 H) 6.64 (d, =734 Hz, 1 H) 4.76 (dd,
J=838, 520 Hz, 1 H)435(brt, J=4 52 Hz, 2H}3.33-3.78 (m, 8 H} 2.73 - 2.86 (m, 4 H)
232-265(m, 1 H}230-243(m, 1 H)1.70-2.01 (m, TH) 093 - 111 (m, 2H) 061 -0.76
(m, 2 H).

807721 Compound 312: (8}-4-((2~{4-fluorophenoxylethyl} (4-{3,6,7 8~tetrakydro-1,8-
naphthyridin-2-pl} butyljamino)-2-({6-phenylpyrimidin-4-yf} amino} butanoic acid: To a
mixture of (8)-2-amino-4-((Z-(4-fluorophenoxyjethyl) (4-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-v1} butvDamino) butanoic acid (120 mg, 270 pmol) and 4-chloro-6-phenyl-
pyrimidine (62 mg, 324 pmol} in THF (2 mL) and Hz0 (0.5 mL) was added NaHCGO5 (113
mg, 1.35 mmol) and the resulting mixture was stirred at 70° C for 1 h and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 599.3 (M+H)™. '"H NMR (400 MHz, Methanol-ds) § ppm
820-845(m, 1H)770(brs, 1 H)7.60-780{(m, 1 H} 740-747 (n. 3H)7.19-7.29 (m,
THY6.78-685 (m, 4 H) 6.69 (s, | H) 6.47 (d. J=750Hz, 1 H)4.57 (brs, 1 H}4.10-4.17
(o, 2H)334-348(m, 2H) 313 (brs, 2H)3.08 (brs, 1 H) 3.00 ¢brs, 1 H}293-294 (m
THY280-293{(m, 1 H)250-275(m, 4 Hy227 (brs, 1 H) 2.14 (brd, J=5.29 Hz, 1 H)
186 (brdd, }=13.89, 684 Hz, 2 Hy 1.93 (brs, 1 H) 1.78 (brs, 3 H).

007731 Compound 313: (8)-4-((2-(d-fluorophenoxylethyl} (4-(5,6,7 8-tetrakydro-1,8-

>

naphithyridin-2-yi} butyDamino)-2-({S-pheayipyrimidin-4-yl} amino} butanoic acid: To a
mixture of {§)-2-({5-bromopyrimidin-4-vl) amino }-4-({(2-(4-fluorophenoxyjethyvl) (4-{5,6,7.8-
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tetrahvdro-1,8-naphthyridin-2-v1} butvDamino) butanoic acid (202 mg, 336 pmol} in 3:1
dioxane/H20 (2 mL) was added KoCO5 (93 mg, 672 umol), phenylboronic acid {102 mg, 840
umol), then Pd{dpptiCh (25 mg. 34 umol) and the resulting mixture was heated to 100° C for
2k, cooled to rt, and then concentrated in vacuo. The crude residue was purnified by prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 5993 (M+H)". '"H NMR (400 MHz,
Methanol-ds) S ppm 8.43 (brs, THY 7.95 (brs, T H} 738 - 755 {m, 5 H) 7.26 (d, }=7.28 Hz,
1THY695-704(m, 2H)683-693(m, 2H) 642 (d, ;=728 Hz, 1 H)4.49-458 (m, 1 H)
416 (4, =518 H- 2 H)334-340(m, 2 H})3.16-330(m, 3 H} 284 -3.11 (m, 3H) 2.71 (3,
=6 17THz, 2H}249-261(m, 2H2.10-234 (m, 2HY 1.82-1.94 (m, 2 H) 149 - 1.75 (m,
4 H).
{00774} Compound 314: (8)-4-((2-(4-fluorophenoxylethyl) (4-{3,6,7,8~tetrakydro-1,8-
naphithyridin-2-yl} butyDamino)-2-{{2-(pyridin-3-yi} quinazolin-4-pl) amino) butanoic acid:
To a mixture of (8)-2-amino-4-((2-(4-fluorophenoxy)ethyl) (4-(5,6.7 8-tetrahvdro-1,8-
naphthyridin-2-v1) butvl)amino) butanoic acid hydrochlonide (150 mg, 312 pmol) in DMA (2
mi) was added DIPEA (272 uL, 1.56 mmol) and then 4-chloro-2~(pyridin-3-y1} quinazoline
(83 myg, 343 umol} and the resulting mixture was heated to 70° € for 1 h and then cooled to
rt, adjusted to pH = 6 by the addition of 1 M aq. HCL, and then concentrated in vacuo. The
crude residue was purtfied by prep-HPLC to give the title compound. LCMS (ESI+): m/z =
6503 (MAHY'. W NMR (400 MHz, Methanol-ds) § ppm 951 (d, I=1.59 Hz, 1 H} 8.77 (4,
J=8.01, 1.86 Hz, 1 H) 8.58 (dd, J=4.89, 1 59 Hz, 1 H) 8.03 (d, J=770 Hz, 1 H) 7.78 - 7.85
(o, THY7.68 -7.75(m, 1 H) 746 (dd, J=795,489Hz, | H} 731 -738 (m, 1 H) 7.20(d,
121 Hz, THY6.70-6.78 (m, 2H)Y 6,62 -6.70 (m, 2H) 6.37(d, J=734 Hz, 1 H) 5.01 ¢4,
=593 Hz 1HY404-418(m, 2H)3.12-329(m, 4 HY3.09-3.11 (m, 1 H) 293 -3.09 (m,
3HY277-287{(m, 1 H)2.57-2.68 {m, 4 Hy 246 (ddt. J=14.72,9.77, 5.00, 500 Hz, 1 H)
222~233(m, 1 H) 165~ 1.86 (m, 6 H).
[00775) Compound 313: (8)-4-((2-(4-fluorophenoxylethyl} (4-(5,6,7 8~tetrabydro-1,8-
naplithyridin-2-vl) butyDamino)-2-((2-methyl-2H-pyrazolofd,3-dJpyrimidin-7-vi} aminao)
butanoic acid: To a mixture of (8)-2~-amino-4-((2~(4-flucrophenoxyjethyl) (4-(5,6,7,8-
tetrahvdro-1.8-naphthyridin-2-v1) butvlamino) butanocic acid (150 mg, 337 pmol) in 4:1
THF/H:O (2 mL) was added 7-chloro-2-methyl-2H-pyrazolof4,3-djpyrimidine (63 mg, 371
pumol) and NaHCO: (85 mg. 1.01 mumol) and the resulting mixture was heated to 70° C for 1
b and then cooled to 1t and then concentrated in vacue. The crude residue was puritied by
prep-HPLC to give the title compound. LCMS (ESTH): m/z = 577.3 (M+H)". "HNMR (400
MHz, Methanol-ds) § ppm 8.46 (d, J=19.81 Hz, 2 H) 7.38 (d, J=7.34 Hz, 1 H} 6.93 - 7.03 (i,
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4H)6.65(d, J=734 He, L H) 5,31 (dd, J=8.62, 507 Hz, L H) 432 -445(m, 2H}4.06 (s, 3
H)348-377(m, SH)342{brt, J=795Hz, 2 H) 266 -286 {m, 5H}249-262{m, 1 H)
1.77-201 (m, 1 H) 1.68 - 2.03 (m, 6 H).

[608776] Compound 316: (8)}-4-(2-ethoxyethyl) (4-(5,6,7,8-tetralpdro-1,8-naphihyridin-2-
vi) batyBaming}-2-((1-methyl-1H-pyrazolof3 4-djpyrimidin-4-pl} amino) butanoic acid. To
a mixture of {§)-2-amino-4-({2-cthoxyethyl) (4-(5,6,7 8-tetrahydro-1, §-naphthyridin-2-y1}
butyhamino) butanoic acid (150 mg, 396 umol) and 4-chloro-1-methyi-1H-pyrazolo|3,4-
dlpyrimidine (73 mg, 436 pmol) in THF (2 mL) and HoO (0.5 mL) was added NaHCG: (166
mg, 1.98 mmol) and the resulting mixture was stirred at 70° C for 1 b and then allowed to
cool to 1t and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LCMS (ESEH): vz = 511.3 (M+H)" 'H NMR (400
MHz, Methanol-ds S ppm 8.25 (s, 1 H) 8.08 (s, 1 H) 7.18 (d, }=7 .45 Hz, 1 H) 6.38 (4, }=7.02
Hz, 1THy4.77(brs, 1 H}3.95 (. 3H)3.69(brs, 2 H) 348{q, J=6.72 Hz, 2 H} 3.35 (br d,
=526 Hz, 3H) 325 (brd, J=1447 Hz, 1 H)2.92-318(m, 4 H) 2.68 (1, J=6.14 Hz, 2 H)
2537 (rt, IF7T02Hz, 2HY 228 - 244 (m, 1 H) 2.13 (brdd, J=14.69, 548 Hz, | H) 1.85 {q,
=592 Hz 2HY L.72 (brs, 4 H) 113 {t, }=7.02 Hz, 3 H).

{86777 Compound 317: (8)-2-({5-cyanopyrimidin-2-yi} aminoj-4-{{2-ethoxyethyl) {4-
(5,6, 7. 8-tetrakydro- I, 8-naphthyridin-2-yi} butyflamino} butanoic acid: To a muxture of (5)-
2-amino-4-{(2-cthoxyethvl} (4-(5,6,7,8-tctrahvdro-1,8-naphthyridin-2-y1) butyDamino)
butanoic acid hvdrochloride {150 mg, 361 yumol} in 4.1 THF/H20 (2 mL) was added 2-
chloropvrimidine-3-carbonitrile (55 mg, 398 umol) and NaHCOs5 (91 mg, 1.08 munol) and the
resulting mixture was heated to 70° C for 1 h, cooled to 11, and then concentrated in vacuo.
The crude residue was purified by prep-HPLC 1o give the title compound. LCMS (ESH): m/z
=4822 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.48 - 8.63 {m, 2 H) 7.19 (d.
J=T45Hz, | H)640(d, /=745Hz 1 H)442 (1, /=592 Hz, 1 H)3.66(, /=526Hz 2H)
349{(q, =702 Hz, 2H)334-341 (m, 2 H) 287 -326 (m, 6 H) 270 {t, /=614 Hz, 2 H)
252-262(m 2H)223{(dq. /~14.03,702Hz, 1 H)202-2.14{(m, 1 H) 1.82-193{m. 2
Hy170(brs, 4H) 111 - 120 {m, 1 H) 1.16 (1, J=7.02 Hz, 2 H).
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Scheme 33, Compound 318:
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{66778} Step 1. N-(2-ethoxyethyl}-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butanamide: To a solution of 4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1) butanoic acid (15
g, 47.67 mmol) in DCM (150 mL) at 0° C was added CDI (8.50 g, 52 .44 mmol} and then 2-
cthoxyethanamine (4.67 g, 52.44 mmol) and the resulting mixture was stirred at st for 2 b
The reaction mixture was diluted with HoO and the layers were separated. The aqueous layers
was extracted with BCM and the combined organic extracts were washed with bnine, dried
over NaxSQ4, filtered, and concentrated 1 vacuo. The crude product was triturated with
MTBE and then the solid was filtered off and the filtrate was concentrated /1 vacuo to give
the title compound. LCMS (EST+): ni/z = 291.7 (M+H)+. 'H NMR (400 MHz, CBC13) § ppm
T70(brs, THY7.07(d, =702 Hz, 1 H} 6.34 {d, J=7.02 Hz, 1 H) S.14 (brs, 1 H} 3.52 - 3.60
(m, 4 H)346-352(m, 2H)336-343 (m, 2H) 270 (, J=6.36 Hz, 2 H) 2.60 (t, J=6.80 Hz,
2HY217-225(m, 2H) 1.86-2.04 (m, 4 H) 117 - 127 (m, 3 H).

{B0779) Step 2. N-{2-ethoxyethyl}-4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi) butan-I-
amine: To a mixture of LIATH (2.15 g, 56.63 mmol) in dioxane (120 mL) at 10° € was
added N-(2-cthoxvethyl}-4-(5.6,7 8-tetrahydro-1 . 8-napbthyridin-2-v1) butananude (7.5 g,
25.74 mmol) and the resulting mixture was heated to reflux for 30 min and then cooled to tt.
The mixture was then carcfildly neutralized by the cautious addition of HhO (2.6 mL), 1 M ag.
NaOH (2.6 mL}. then HaQO (2.6 mbL) again, followed by drving over MgS80s. The mixture was
filtercd and then concentrated 7 vacuo to give the title compound that was used without

further purification. LCMS (BST+): m/z = 277.9 (M) TH NMR (400 MHz, CDCh) & ppm
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705, =728 Hz, 1 H}634(d, J=728 Hz, ITH}4.78 (brs, T H)3.71 (s, 1 H) 345 -3.56 {m,
4H)336-343{m, 2H) 277 (4, =318 Hz, 2 H) 261 -271 {m, 4 Hy2.55 (1, J=7.72 Hz, 2
HY184-195(m, 2H)1.69{q. JI=7.61 Hz, 2H) 151 -1.61 (;y, ZH) 1L.15-1.23 (m, 3 H).
{00786 Step 3. (Sh-methyl 2-{{(benzyioxyicarbonylamino)-4-{(2-ethoxyethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} butyDamino} butanoate: To a solation of N-(2-
ethoxyethyly-4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-y1) butan-1-amine (11 g, 39.65 mmol)
and methyl (S)-methyl 2-({(benzyloxy)carbonyvhamino)-4-oxobutanoate (11.57 g, 43.62
mmol) m DCE (170 mL) at 0° C was added AcOH (3.40 mL, 59 48 mmol) then
NaBH(OAc); (12.61 g, 59.48 mmol} and th resulting mixture was stirred at 10° C for 1 h
The reaction mixture was diluted with MeOH and then concentrated 7 vacuo. The crude
residue was taken up 1 DCM and sat. aq. NaHCO: and the lavers were separated. The
aqueous layer was extracted with DCM and the combined organic extracts were dried over
NapSOq, filtered, and concentrated in vacuo. The crude residue was purified by normal phase
silica gel chromatography to give the title compound. LCMS (ESI+): nv/z = 527.4 (M+H)™.
H NMR (400 MHz, Methanol-ds} S ppm 7.24 - 739 (m, 5 H} 7.07 - 7.14 (m, 1 H) 6.36 (d,
=750 Hz, 1H}499-513(m, 2H)4.29(dd, }=8.16, 441 Hz, 1 H)3.71 (s, I H) 368 -3.73
(o, THY339-352{(m, 4H)335(d, }=6.17, 507 Hz, 2 H}2.39-2.75 (m, 10 H} 2.02 -
209(m, THY196-200(m, | H) 1.80-188(m, 2H) .78 {(brd, =728 Hz, 1 H} 1.55 - 1.70
(m, 2H) 148 {g, J=7.50 Hz, 2 H) 1.12 {1, }=7.06 Hz, 3 H).
{06781} Step 4. (8)-2-(({benzyloxyicarbonyfiaminoi-4-((2-ethoxyethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yf) butyflamino} butanoic acid: To a solution of (S)-methyl
2-{{(benzyloxv)carbonyljamino)-4-({(Z-ethoxyethvl) (4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-
2-91} butylamino} butancate (7 g, 13.29 mmeol} in 1.1 THF/MeOH (50 mL) was added
Li0H HaO (1.12 g, 26 58 mmol) and the resulting mixture was stirred at 1t for 1 h. The
reaction mixture was adjusted to pH = 6 by the addition of 1 M ag. HCl and then
concentrated in vacuo to give the title compound that was used without further purification.
LOMS (BESIH): m/z = 5135 (M+H)Y". 'H NMR (400 MHz, Methanol-ds) & ppm 7.58 (d,
J=750Hz 1H)724-741 (m, 5H)6.60-6.68 (m, L HY3.05-517(m, 1 H)3.05-3.17 (m,
1H)422-436{(m, L) 3.75 (brs, 2H) 348 -359 (m, 4 H) 333-345(m, 3H)3.27 (br d,
=728 Hz 2H}268-28%(m, 4 H)2.26-2.45(m, 1 H)2.05-2.23 (m, 1 H) 1.89-2.03 (m,
SHY1.79(brs, 4 H) 1.12 - 1.26 (m, 3 H).
{00782 Step 5. (8)-2-amino-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v batyBamine} butaneic acid: To a solution of {8§}-2~({{benzyloxyjcarbonyljamino}-4-{((2-
ethoxyethyly (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vi} butyDamino) butanoic acid (4 g,
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7.80 mmol} in /-PrOH (40 mL) was added 10 wi% Pd(OH)2/C (2 g} and the resulting mixture
was stirred under an Hz atmosphere for 12 h. The reaction mixture was filtered and
concentrated v vacuo to give the title compound that was used without further purification.
LOMS (BSTH): m/z = 379 4 (MHH)Y". TH NMR (400 MHz, Methanol-ds) 8 ppm 7.52 - 7.64
(m, 1 H)6.64(d, J=7.28 Hz, 1 H} 405 (brd, J=728 Hz, L H) 3.80 (brs, 2H) 363 (brs, | H)
341-360(m, 8H)269-286{(m, 4H)238-258(m, 1 H}2.18-235(m, 1 H)1.86-202
(o, 5H) 1.74 - 186 (m, 2H) 1.12-1.21 (m, 3 H).

{86783} Step 6. (8)-d-{2~-ethoxyethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi}
butvlamino}-2-((5-(irifluoromethy Qpyrimidin-2-yi) amine} butanoic acid: To a solution of
(S)-2-amino-4-({(Z-cthoxvethyl) (4-(5.6,7 8-tetrahydro-1,8-naphthyndin-2-v1) butyl)amino)
butanoic acid (150 mg, 396 wuol) and 2-chloro-3-(trifluoromethyDpyrimidine (80 mg, 436
pmol) in 4:1 THF/HL0 (2 mb)} was added NaHCO; (166 mg, 1.98 mmol} and the resulting
mixture was stirred at 70° € for 1 h and then allowed to cool to 1t and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+H): m/z = 5253 (M+H)". "H NMR (400 MHz, Methanol-ds} & ppm
833 (brs, ZH) 7.20(d, J=7.28 Hz, 1 H) 6.42 {d, J=7.28 Hz, 1 H} 442 (dd, J=6.84, 485 Hz, |
HY3.69(t J=518Hz 2H)350{(q. =676 Hz, 2 H) 337 {td, }=546, 232 Hz, 2 H} 2.96 -
328 (m, 6 HY2.66-2.76 (o, 1 H) 2.70 (, J=6 28 Hz, 1 H) 2.55 - 2.64 (m, 2 H) 2.26 (dq.
J=1419, 718 Hz, 1 Hy2.06 -2.17 (m, L H) 1.86{q, =595 Hz, 2 H) 1 73 ¢brg, 4 H} 116 (1,
J=7.06 Hz, 3 H).

{60784} Compound 319: (8)-2-¢(1 H-pyrazolof3,4-d fpyrimidin-4-yi} amino}-4-((2-
ethoxyethyl) (4-~(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: To a
maxture of (8)-2-amino-4-{(2-ethoxyethyl) {4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-v1)
butvijamino) butanoic acid (150 mg, 396 pmol) and 4-chloro-1H-pyrazolo{3,4-dlpyrimidine
(67 mg, 436 umol) in THF (2 mL) and HzO (0.5 mL) was added NaHCO: (166 mg, 1.98
mmol) and the resalting mixture was stivred at 70° € for 1 h and then allowed to cool to 1t
and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 497.3 (M+H)". 'H NMR (400 MHz,
Methanol-ds) dppm 8.24 (s, T} 813 -8.17 (0, 1 H) 712 - 721 {m, L H} 6.39 (d, I=7.50
Hz, 1H}4.75 (brs, THY3.62-3.77 (m, 1 H)3.69 (brs, 1 H) 3.48 (g, J=684 Hz, ZH} 3.35
{brd, =551 Hz, 3H)324 (brs, 1 H}3.13 (brs, 3H)3.01 (brs, 1 H)2.68 (t, J=6.17Hz, 2
H)2.53-262 00, 2H)2.28-2.44(m, 1 H) 2.14 (brdd, J=14.66, 540 Hz, 1 H) 1.85 (q.
J=5.84Hz, 2H) 1L.73 ¢(brs, 4 H) 112 (1, I=7.06 Hz, 3 H).
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[60785) Compound 3208: (8)-2-((5-bromopyrinidin-2-yl} aminop-4-((2-ethoxyethyl} (4-
(5,6, 7, 8-tetrakydro- I, 8-naphthyridin-2-yi} butyllamine} butanoic acid: To a mixture of (S)-
2-amino-4-((2-~cthoxyethvl) (4-(5,6,7.8-tctrabvdro-1,8-naphthyrdin-2-v1}) butyl)amino)
butanoic acid (150 mg, 396 pmol) and S-bromo-2-chloropyrimidine (84 mg, 436 umol) in
THF (2 mL) and H20 (0.5 mL) was added NaHCO; (166 mg, 1.98 mmol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in
vacio. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 5335.2 (M+H)". 'H NMR (400 MHz, Methanol-ds} & ppm
831 (s, 2H}7.15-723(m, 1 H)640(d, =728 Hz, L H) 428 (1, J=S84 Hz, 1 H)3.67 {1,
J=518 Hz, 2H) 346 -354 (m, 2H)3.33-339(m. 2H) 292 -3.2%(m, 6 H) 2.70 {t, }=6.28
He, 2H)250-263(m, 2H) 245227 (m, L H)2.02-213 (m, 1 H) 181 - 194 (m, 2 H)
162-180(m,4H) 1.16{t, I=7.06 Hz, 3 H).
{00786] Compound 321: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yl) aminoh-4-{{2-
ethoxyethyl) (4-(5.6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino} butanoic acid: To a
mixture of (S)-2-amino~4-{(2-ethoxvethvl) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-v1)
butyljamino} butanoic acid hydrochlonde (156 mg, 361 pmol) in DMA (2 mL} was added
DIPEA (315 uL, 1 81 mmol} then 4-chloro-6-( 1H-pyrazol-1-y1} pyrimidine {72 mg, 398
pmol) and the resulting mixture was heated to 70° C for | b, cooled 1o 1t, adjusted topH =6
by the addition of 1 M aq. HCI, and then concentrated 77 vacuo. The crude residue was
purified by prep-HPLC to give the title compound. LCMS (ESIH+): m/z = 523.2 (M+H)". H
NMR (400 MHz, Methanol-ds) d ppm 8.51 (d, J=2.63 Hz, 1 H) 833 (s, L H) 7.75 (d, }=1.32
Hz, 1H) 716 (4, J=7.02 Hz, 1 H) 6.99 (brs, 1 H} 6.52 (dd, J=2.63, 1.75 Hz, 1 H) 6.40 (d,
=745 Hz 1HY 450 (brs, TH) 369 (1, =526 Hz, 2 H) 351 {q, J=6.72 Hz, 2 H) 333 - 342
(o, 2HY292-330(m, 6H}254-277(m. 4H)2.22-234 (m, 1 H) 199-2.16 (m, | H)
1.67-190(m, 6 H) 115G, J=7.02 Hz, 3 H).
{00787} Compound 322: (8)-4-(2-ethoxyethyl) (4-(5,6,7,8-tetralipdro-1,8~-naphthyridin-2-
vi} butylbamine}-2-((2-(trifluoromethy fpyrimidin-4-pl} amino) butanoic acid: To a mixture
of (8)-2~-amino-4-((2-cthoxyethvl) (4-(5,6.7 8-tetrahydro- 1, §-naphthyridin-2-yh butyDamino)
butanoic acid hvdrochloride (150 mg, 361 umol} in 4:1 THF/H0 (2 ml.) was added 4-
chloro-2-(triflucromethypyrimidine (73 mg, 398 umol} and NaHCGOs (91 mg, 1.08 mmol)
and the resulting mixture was heated to 70° C for 1 h, cooled to 1t, and then concentrated in
vacua. LCMS (BSI+): m/z = 525.2 (M+H)". "H NMR {400 MHz, Methanol-ds) & ppm 8.12
(brs, TH) 721 (brd, =745 Hz, 1 H)6.74 (brs, T H) 642 (d, =745 Hz, 1 H) 454 (brs, |
Hy368 (brs, 2H)344-354 (m, 2H)333-342(m, 3 H)2.90-328(m, 5H)2.70 (.
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J=636Hz, 2H) 2.60 {(ort, J=7 24 He, 2 H)} 224 (brs, I H}202-212(m, 1 H) 1.83-1.90
{m, 2Hy 1.73 (brs, 4 H) 1.15(t, /=7.02 Hz, 3 H).
{00788] Compound 323: (8)-2-({5-cyclopropylpyrimidin-2-vl} amino)-4-((2-ethoxyethyl)
{4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butylamino} butanoic acid. To a mixture of
(8)-2-amino-4-((2-cthoxvethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-v1} butyhamino)
butanoic acid hvdrochloride {150 mg, 361 umol} 4:1 in THF/H>0 (2 mL) was added 3-
cyclopropyvi-2-fluoropyrimidine (55 mg, 398 umol) and NaHCG: (91 mg, 1.08 mmol} and the
resulting mixture was heated to 70° C for 1 h, cooled to 11, and then concentrated in vacuo.
The crude residue was purified by prep-HPLC 1o give the title compound. LCMS (ESH): m/z
=497 2 (M+H)" 'H NMR (400 MHz. Methanol-ds) & ppm 8.32 - 8.44 (m. 2 H) 7.60 (d,
J=745Hz, L HY 6.65(d, =745 Hz, 1 HY4.78 (dd, /=R.11, 5.04 Hz, 1 H) 3.78 {t, J=4.60 Hz,
2H}337-364(m, 8H) 330 (brs, 1 H} 328 (brs, 2H}2.73-287 (m, 4 H) 2.47 - 2.60 (m,
THYZ228-241(m, THY1.71-2.01 (m, 6 H) 1.19{t, /=702 Hz, 3 H) 1.00 - 1.08 {m, Z H})
0.70-0.78 (m, 2 H).
Scheme 34, Compound 324:

Cl

Br
H§> FN

Br
HMWN NaHCO; HN

brep 1
Ho, PAC

MeOH
Step 2 IV \/\m

{00789 Stop . (8)-2-((5-bromopyrimidin-4-yl} amino)-4-({2-ethoxyethyl} {4-(5,6,7,8-
tetraliydro-1,8-naphthyridin-2-y} butylamine} butanoic acid: To a mixture of (S)-2-anuno-
4-{¢2-cthoxyethvl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1) butyDamino} butanocic acid
hydrochloride {150 mg, 361 pmol) in 4:1 THF/H20 (3 mL) was added 5-bromo-4-
chloropyrimidime (77 mg, 398 pmol) and NaHCO; (152 mg, 1.81 mmol} and the resulting
muixture was heated to 70° C for 1 h, cooled o rt, and then concentrated in vacuo to give the
title compound that was used without further purification. LCMS (ESH): m/z = 535.0
(M+H)"

[B0796] Step 2. {8)-4-((2-ethoxyethyl) (4-(5,6, 7, 8-tetrahydro-1,8-naphthyridin-2-yi}

butylamino)-2-(pyrimidin-4-ylamino) butanocic acid: To a mixture of {§)-2-((5-
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bromopynmidin-4-v1) amino)-4-((2-cthoxyethyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyridim-2-
v1) butybamino) butanoic acid {387 mg, 723 umol) in MeOH (20 mL} was added 20 wt%
Pd/C (200 mg) and the resulting mixture was stirred under an Hz atmosphere for 3 h and then
filtered and concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 4573 (M+H)". '"H NMR (400 MHz,
Methanol-ds) 6 ppm 8.78 (s, 1 H) 820 (d, J=6 17 Hz, L H) 759 (d. }=7.28 Hz, 1 H) 7.04 {d,
J=728Hz, 1H)666(d, J=728 Hz, TH) 501 (brs, 1 H} 378 (brd. J=4 19 Hz, 2 H) 332 -
363, WOH)275-287(m, 4H)247-261(m, 1 H)237(brs, L H) 1.74 - 2.00 (m, 6 H)
117 (¢, 3=7.06 Hz, 3 H).
{86791} Compound 325: (8)-2-((3-cyanopyrazin-2-yi} amino)-4-((2-ethoxyethyl) (4-
(5,6, 7, 8tetrabiydro- 1, 8-naphthyridin-2~yl} butyHamino} butanoic acid: To a muxture of (S)-
2-gmino-4-((2-cthoxyethvl} (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y1) butyDaming)
butanoic acid hvdrochloride (150 mg, 361 umol) in /-PrOH (3 mL) was added 3-
chloropyrazine-2-carbonitriie (55 mg, 398 pmol} and DIPEA (315 pL. 1.81 mmol) and the
resubting nuxture was heated to 70° C for 1 h, cooled to 1t, and then concentrated 77 vacuo.
The crude residue was purified by prep-HPLC to give the title compound. LCMS (ESH): m/z
=482 3 (M+H)". TH NMR (400 MHz, Methanol-ds) 6 ppm .25 (d, J=2.63 Hz, 1 H) 7.88 (d,
J=219Hz, I H) 721 (d. /=702 Hz, 1 H) 642 (d, /=745 Hz, 1 H) 445 (dd. /=7.02, 4 38 Hz,
THY3.71 ¢, /=526Hz, 2H) 351 {q, J=7.02 Hz, 2H3 333340 (m, 3 H)290-329(m, 5
Hy271(t, /=614 Hz, 2H) 2.60(brd, J=2.63Hz 2H)222-236(m, 1 H}2.09-219(m, 1
Hy 183-193{(m, 2H) 1.68 -~ 1.79 (m, 4 H) 116 (t, /=7.02 Hz, 3 H).
{86752} Compound 326: (8}-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vl butyGamino}-2-({6-phenpipyrimidin-4-yi) amino} butanoic acid: To a mixture of (8)-2-
amino-4-{(2-ethoxyethyl) (4-(5,6,7, &-tetrahydro-1,8-naphthyridin-2-vi} butviamino)
butanoic acid hydrochloride (150 mg, 361 pmol) in 4:1 THF/H20 (2 mL) was added 4-
chloro-6-phenylpyrimidine (76 mg, 398 umol} and NaHCOs3 (91 mg, 1.08 mmol) and the
resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo.
The crude residue was purified by prep-HPLC to give the title compound. LCMS (ESI+): nvz
= 5333 (M+H)" 'H NMR (400 MHz, Methanol-ds) 8 ppm 8 .81 (s, | H) 7.87 (d, /=7.09 Hz,
2HY7.63-773{m, 3 H)759(d, =721 Hz, 1 H)729(s, 1 H)6.66(d, J=734 Hz, 1 H)}5.04
512 (m, TH)380¢brs, 2H)344-362(m 8H)333-338(m 2H)2.77-2.86(m, 4 H)
258 brs, I H)2.42(brd, J=624 Hz, T H) 1.78 - 1 98 {m, 6 H) 1.21 (1, J=6 91 Hz, 3 H).
007931 Compound 327: (8)}-4-((2-ethoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphihyridin-2-
vé} butybamine)-2-((2-methyl-2H-pyrazolof4,3-djpyrimidin-7-pl} amino) butanocic acid: To
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a mixture of (8)-2-amino-4-{{2-ethoxvethvl) (4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-v1}
butyllamino} butanoic acid hydrochloride {150 mg, 361 pmol) in 4.1 THF/H:0 (2 mbL) was
added 7-chloro-2-methyl-2H-pyrazolo{4,3-dpyrinudine (67 mg, 398 umol) and NaHCG; (91
mg, 1.08 mmol) and the resulting mixture was heated to 70° C for 1 h, cooled to rt, and then
concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 511.3 (M+H)". 'H NMR (400 MHz, Methanoi-da) § ppm
857 (brs, L H)8.49(s, L H) 759(d, /=734 Hz, L H) 6.66 (d,J=746 Hz, L H) 5.07 (brs, |
Hy409(s,3H) 381 (brs, 2H)344-3.67(m, 8H)}3.33-340(m, 2H}2.76-2.86 (m, 4 H)
262-274(m, 1H}252(brd, /=11.00Hz, 1H) 1.72-2.05 (m, 6 H} 1.19(t, /=697 Hz, 3
H).
[00794] Compound 328: (8)-4-((2-ethoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
vi} batyhamine)-2-((2-(pyridin-3-yi} quinazolin-4-yi} amino} butaneoic acid. To a mixture of
(8)-2-amino-4-{(2-cthoxvethyl) (4-(5,6,7 8-tetrahydro- 1. 8-naphthyridin-2-vl) butyDamino)
butanoic acid hydrochloride {150 mg, 362 umol) in DMA (2 mL) was added DIPEA (315
pk, 1.81 mmol} then 4-chloro-2~(pyndin-3-vl) qunazohne (96 mg, 398 umol} and the
resulting mixture was heated to 70° C for 1 h, cooled to 1t, adjusted to pH = 6 by the addition
of 1 M ag. HCL, and then concentrated i vacuo. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 584 .3 (M+H)". 'H NMR (400 MHz,
Methanol-ds) § ppm9.56 (d, J=132 Hz, 1 H} §.83 (dt, /=8.11, 1.86 Hz, 1 H} 8.58 - 8.66 (m, 1
Hy813(d, /~789Hz, | H)7.72-789(m, 2H)745-760(m, 2H)7.12(d, /~745Hz 1
Hy633(d, /=745 Hz, 1 H)492(brs, LH)370 (. J=5.04 Hz, 2H) 344 (q, /=702 Hz, 3 H)
309-329(m, SH)294-3.02(m, 1 H) 261 (. /~6.14Hz, 2H) 241 -257T(m, 3H)2.26-
236(m, 1H)166-183(m 6H)103-108(m, 1H}1.06¢, J=7T02Hz 2H)1.02-1.10
{m, 1 H}.
[00795] Compound 329: (8)-4-((2-ethoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
vi) butyBaminol-2-((5-phenylpyrimidin-4-yl) amineo} butanoic acid: To a mixture of {8)-2-
{{(3-bromopyrimidin-4-yl} amino)-4-((2-ethoxyethyl) {(4-(5,6,7 &-tetrabvdro-1,8-naphthyridin-
2-y1} butyl)amino} butanoic acid {387 mag, 723 umol) was in 3:1 dioxane/H20 (2 mL) was
added K2C0Os (300 mg, 2.17 mmol), phenviboronic acid (220 mg, 1.81 mmol), then
Pd{dppHHClz (53 mg, 72 jmol) and the resulting mixture was heated to 100° € for 2 h, cooled
to rt, and then concentrated i vacuo. The crode residue was punfied by prep-HPLC to give
the title compound. LCMS (BSI+): m/z = 53333 (M+H)". 'H NMR (400 MHz, Methanol-d,) 8
ppm 846 (brs, L H) 798 (brs, 1} 742-757{m, 5H) 7.10-720 (m,  H}6.34 - 6.41 (m,
1HY441-448(m, TH)Y3.66 (1, =5 18Hz 2H)347-352(m,3H)330(brg, 2H)2.88 -
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329(m, SHY 268 (1, J=606Hz, 2H)252-260(m, 2H)2.08-2.29(m, 2 H) 1.82 - 1.90
(o, 2H)1.54-1.79{m, 4 H) 1.13 - 1.19 (m, J=7.02 Hz, 3H).
Scheme 35, Compound 330:
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{00796} Step 1. (8)-tert-butyl 4-((2-acetamidoethyl) (4-(3,6,7,8-tetrakiydro-1,8-
naphthyridin-2-pl} butylamino)-2-((5-methylpyrimidin-2-yi) amino} butanoate: To a
muxture of (8)-tert-butyl 4-{(Z-acetanmdocthyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthy ridin-2-v1)
butylyamino}-2-aminobutancate (150 mg, 335 pmol) and 2-chloro-5-methyl-pyrinidine (36
mg, 279 umol) in t-AmOH (2 mL) was added 2.0M ~BuONa in THF (279 ul, 558 pmol)
then ~BuXPhos-Pd-G3 (22 mg, 28 wmol) and the resulting mixture was heated to 100° C for
14 h, cooled to rt, and then concentrated in vacuo to give the title compound that was used
without further purification. LCMS (ESI+): m/z = 540.1 (M+H)™. Note: The t-butyl ester
starting material was prepared in an analogous manner to example 213,
{80757} Step 2. (8)-4-({{8)-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi}
butylamine}-2-((5-methylpyrimidin-2-yl)amino) butanocic acid: (S)-tert-butyl 4-((2-
acetanudocthyl) (4-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-vl) butvlyanino}-2-((5-
methylpyrnmidin-2-yl} amino) butanocate (200 mg, 371 umol) was taken up n 5:1 BCM/TFA
(2 mL) and the resulting mixture was stirred at 1t for 5 h and then concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESTH): m/z =484.2 (M+H)". TH NMR (400 MHz, DMSO-ds) & ppm 8.22 (s, 2 H) 7.87 (br s,
THY 714 (brd, J=6.62 Hz, 1 H} 7.01 (brd, J=639Hz, | H) 6.63 {brs, 1 H} 634 (brd,
J=T28 He, TH) 43 (brs, FH) 333 (brs, 2H)} 322 (brs, 2H) 2.70(brs, 4 H) 2.60 (brs, 6
H)2.15(brg, 3H) 199 (brd, /=595 Hz, 2H} 1.79- 191 (m. 5H) 1.63 (brs, 2 H) 1 48 {(brs,
2 H).
[60798] Compound 331: (8)-4-((2-acetamidpethyl} (4-(5,6,7,8~tetrahydro-1,8-
naplithyridin-2-yl} butyDamino)-2-ipyridin-3-ylamine} butanoic acid.
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1807991 Compound 332: (8}-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrafiydro-1,8-
naphthyridin-2-yl} butyDaminol-2-((1-methyl-1H-pyrazolof 3, 4-djpyrimidin-4-vi} amino)
butanoic acid: To a mixture of (5)-4-((Z-acctanudocthyl) (4-(3,6,7 8-tctrabydro-1,8-
naphthyridin-2-vl) butvljamino}-2-amnobutanoic acid (150 mg, 383 pmol) and 4-chloro-1-
methyl-1H-pyrazolo{3,4-d]pyrimidime (71 mg, 421 umol} in THF (2 mL) and HoQ (5 ml)
was added NaHCOs {161 mg, 1.92 mmol} and the resulting mixture was stirred at 70° C for 1
h and then allowed to cool to 1t and then concentrated /7 vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 5243
(M), TH NMR (400 MHz, Methanol-ds) 6 ppm 8.24 (brs, 1 H)7.99-8.13 {m, 1 H) 7.27
(brd,J=721 Hz, 1 H} 6.43 (brd, /=734 Hz, 1 H) 456 (brs. 1 H)3.95 (s, 3 H) 3.37 {br d,
J=6.60Hz, 4 H) 294 -3.06 (m, 1 )} 2.65-294 (0, TH) 2.61 (brt, /=752 Hz, 2 H) 2.24 -
238{m, VHY2.07-222¢m, 1 H) 1.55-2.03 (m, 9 H}.
{00806] Compound 333: (8)-4-((2-acetamidoethyl} (4-(5,6,7,8=tetrahydro-1,8-
naphthyridin-2-vl) butyhamino)-2-((S-cyanopyrimidin-2-yi) amino) butanoic acid.
{00801} Compound 334: (8}-4-((2-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBaminol-2-((5-(trifinoromethyldpyrimidin-2-yi} amino} busanoic
acid: To a mixture of (8)-4-{(2-acetamidocthvl) (4-(3,6,7 8-tetrahydro-1,8-naphthyvridin-2-y1}
butylamino}-2-aminobutanocic acid (150 mg, 383 pmol) and 2-chloro-~5-
{(triftuoromethypyrimidine (77 mg, 421 pmol) in THF 2 mL) and H20 (0.5 mL) was added
NaHCO; (161 mg, 1.98 mmol) and the resulting mixture was stirred at 70° C for 1 h and then
allowed to cool to 1t and then concentrated 7 vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LOMS (ESH): mv/z = 538.2 (M+H)".
H NMR (400 MHz, Methanol-ds) 8 ppm 8.32 (brs, 2H) 7.34 (d, /=7 .45 Hz, 1 1) 6.49 (d,
J=T02Hz, 1 Hy 445, /=548 Hz, 1 Hy3.32-350 (m, 4 H) 2.87 (1, /=392 Hz, 2 H} 2.60 -
282 (m, 8HY2.10-22500, 2H) 193 (s, 3 H) 183-190(m, 2 H) 1 69-1.82(m, 2 H) 1.56
- 1.67 (m, 2 H).
{00802} Compound 335: (8)-2-¢¢1 H-pyrazolof3,4-djpyrimidin-4-yi} amino}-4-{(2-
acctamidoethyl) (4-(5,6,7,8~tetrahydro-1,8-naphithyridin-2-y} butyllamino} butanoic acid:
To a mixture of (S)-4-((Z-acetamudocthyl) (4-(5,6.7 8-tetrahydro-1, 8-naphthyndin-2-v1}
butyhamino}-2-aminobutanoic acid {150 mg, 383 pmol) and 4-chloro-1H-pyrazolof3,4-
dlpyrimidine (65 mg, 421 pmol} in THF {2 mL) and HoO (0.5 mL) was added NaHCO; (161
mg, 1.92 mmol) and the resulting nuxture was stirred at 70° C for | b and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 510.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
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8.06-8.29 (m, 2 H) 7.23-7.39 (m, 1 H) 6.40 - 6.54 (m, 1 H) 4.76 - 4.83 (m, 1 H) 3.33-3.42
(m, 4 HY3.03 (brs, 1 H)2.78 - 2.97 (m, 4 H) 2.58 - 2.74 (m, 5 H) 2.31 (br d, J=5.70 Hz, 1 H)
211-2.22(n, 1 H) 1.82 - 1.95 (m, 5 H) 1.76 (brs, 2 H) 1.65 (brd, J=4.82 Hz, 2 H).

BN

Scheme 36, Compound 336:
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{B08031 Step 1. tert-butyl 7-(4-((2-acetamidocthyDamino) butyl}-3,4-diliydro-1,8-
naphithyridine-1{2H)-carboxylate - To a mixture of N-(2-aminoethyhacetamide (18.8 mL,

197 12 mmol) and NaBH-CN (8.26 g, 131 .41 mmol) in MeOH (300 mL) at 0° C was added
AcOH (37.6 mL, 657.07 mmol) then a solution of tert-butyl 7-(4-oxobutyl)-3 4-dihydro-1,8-
naphthyridine-1{2H)-carboxylate (20 g, 65.71 mamol) in MeOH (100 mL) and the resulting
mixture was stirred at rt for 16 h. The reaction mixture was poured into sat. ag. NaHCOs and
then concentrated /7 vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LOMS (ESI+): nv/z = 391 4 (M+H)",

{00804] Step 2. (8)-tert-butyl 7-(4-({2-acetamidoethyl) (3-({{benzyloxyicarbonylamino)-4-
methoxy-d-oxebutyfamino) butyl)-3,4-diliydro-1,8-naphthyridine- 1 2H}-carboxylate: To a
muxture of tert-butyi 7-(4-{(2-acetamidocthvlanuinojbutyl)-3 4-dihydro- 1, 8-naphthvridine-
1{2H}-carboxvlate (18 g, 46.09 mmol) and methvl (25)-2-(benzvioxycarbonylamimo}-4-oxo-
butanoate (13.45 g, 50.70 munol) i DCE (200 mL) at 0° € was added AcOH (4.0 mL, 69.14
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mmol) then NaBH(OAc) (14.65 g, 69.14 mmol} was added in portions and the resulting
uixture was stieced at rt for 12 h. The reaction mixture was poured into sat. aq. NaHCO: (200
mb.} and then extracted with ethy! acetate. The combined organic extracts were washed with
brine, dried over NaxSQOq, filtered, and concentrated in vacuo. The crude residue was purified
by normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z =
640.5 (M+H)".

{00805] Step 3 (S)-methyl 4-((Z-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1 . 8-naphthyridin-
2-yl} butyDamino)-2-{{(benzyi oxyjcarbonyilamino} butanoate: {S)-tert-butyl 7-(4-((2-
acctamidoethyvl) (3-{{(benzvloxy)carbonylamino)-4-methoxy-4-oxcbutyHammobutvi)-3,4-
dihydro-1, 8-naphthynidine-1{2H) ~carboxylate (3.47 g, 5.42 mmol) was taken up in 4 M HCI
m EtAc (30 mL) and the resulting mixture was stivred at 1t for 1.5 h and then concentrated
in vacuo to give the title compound that was used without further purification. LCMS (ESI+):
m/z = 540 4 (M+H)".

{00806 Step 4. (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi
butvamina)-2-({(henyyloxy} carbonylamine} butanovic acid: To a nuxture of (S)-methy! 4-
{(2-acetamidoethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1) botvhamino)-2-
{{{benzyloxycarbonyljamino) butanocate (3.5 g, 6.49 mmol} in 2:2:1 THF/MeOH/H20 (50
mb) was added LiOH H2O (1.09 g, 25 .94 ramol) and the resulting mixture was stirred at 1t
for 1 h and then adjusted to pH = 4 by the addition of 1 M aq. HCl and concentrated in vacuo
to give the title compound that was used without further purification. LEMS (ESHH): m/z =
526.4 (M+H)".

{80807} Step 5. (8)-4-({2~acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthiyridin-2-yl)
butylamino)-2-aminobutanoic acid: To a mixture of (8)-4-((2-acetamidoethyl) {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vi} butyDamino} -2-{{{benzyloxyjcarbonyliamino) butanoic
acid (2 g, 3 .80 mmol} in -PrOH (30 mL) was added 10 wt% Pd(OH)2/C (2 g) and the
resulting mixture was stirred under an Ho atomsphere for 16 h. The reaction mixture was
filtered and then concentrated in vacuoe to give the title compound that was used without
further purification. LCMS (EST+): m/z = 392.2 (M+H)™.

{00808} Step 6 (8)-d-{{2~acetamidoethyl} (4-(5,6,7, 8-tetrabydro-1,8-naphtliyridip-2-yl)
butylamino)-2-((5-bromopyrimidin-2-yl} amino} butanoic acid: To a solution of (25)-4-]2-
acetamidoethvl-{4-(5,6,7. 8-tetrahydro-1,8-naphthyridin-2-v1} butyljamino}-2-amino-butanoic
acid (150 mg, 383 pmol) and S-bromo-2-chloro-pyrimidine (89 mg, 460 pmol) in THF (2
mb) and HzO (0.5 mL) was added NaHCGO3 (161 mg, §.92 mmol) and the resulting mixture
was stirred at 70° C for 1 h, cooled to 1f, and then concentrated in vacuo. The crude residue
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was purified by reverse phase prep-HPLC to give the title compound. LOMS (ESH): m/z =
548 2 (M+H)Y" "H NMR (400 MHz, Methanol-ds) 6 ppm 828 (s, 2 H) 734 (d, /=7 28 Hz, 1
H)649(d, J=750Hz 1 H) 432 /=573 Hz, 1 H) 348 (brs, L H)3.32-351 (m, 3 H)
276-291(m, 3H) 273 (brt, J=6.1THz, 3H} 2.65(br £, J=739 Hz, 2 H) 2.60 - 2.68 (m, |
Hy260-292(m, 1 H)2.15¢brd, J=3.09Hz, 2H) 192 (5, 3H) 1.87 (q, J=5.79 Hz, 2 H)
169-184(m, 2H) 1.58-1.69(m, 1 H) 1.58 - 1.69 (m, 1 H}.

{00809] Compound 337: (8)-2-((7TH-pyrrolof2,3-djpyrimidin-4-yl) aminoj-4~{{2-
acetamidoethyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyDamino} butanoic acid
{00818} Compound 338: (8)-2-((1 H-pyrazolof4 3-djpyrimidin-7-pl} aminop-4-((2-
acetamidoethyl} (4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-pl} butylaminoe} butanovic acid.
{00811} Compound 339: (8)-4-((2-acetamidoethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphithyridin-2-vi} butyDamino)-2-((2-methoxypyrimidin-4-pl} amino) butanvic acid.
Scheme 37, Compeound 340:
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[00812] Step 1. {Si-tert-butyl 2-((6-(1 H-pyrazol-1-yl} pyrimidin-4-yl) amino}-4={{2~
acetamidoethpl) (4-(5,6,7,8-tetrahiydro-1,8-naphithyridin-2-yi} butyllamino} butanoate: To a
mixture of (S)-tert-butyl 4-((2-acctamidocthyl) (4-(5.6,7 8-tctrahydro- |, 8-napbthyridin-2-v1)
butyljamino}-2-aminobutanocate (150 mg, 335 pmol) and 4-chloro-6-(1H-pvrazol-1-vl}
pyrimidine (530 mg, 279 pmol} in ¢-AmOH (3 mL) was added +~-BaONa (279 yL., 558 umol)
then t-BuXPhos-Pd-G3 (22 mg, 28 pmol) and the resulting mixtare was heated to 100° C for
5 h, cooled to 11, and then concentrated i vacuo to give the title compound that was used
without further purification. LCMS (ESI+): m/z = 592.5 (M+H)"

{00813} Step 2. (8)-2-((6-{ 1 H-pyrazoi-1-yl) pyrimidin-4-yi} amino}-4-({2-acetamidoetiiyl)
(4-(3,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyDamino) butanoic acid: (S)-tert-butvl 2-
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{{6-(1H-pyrazol-1-vl) pynmidin-4-vly amino)-4-((2-acetanmidocthyl} (4-(5,6,7 8-tetrahydro-
1,&-paphthvridin-2-y1} butyljaminc) butancate (148 mg, 249 umol} was taken up in 3:1
DCM/TFA (2 mL) and the resulting mixture was stirred at rt for 1.5 h and then concentrated
in vaeuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 536.3 (M+H)". 'H NMR (400 MHz, DMSO-ds) 8 ppm
1423 (brs, 1HY 1063 (brs, 1 HY)835(d, /=244 Hz, 1 H)8.41 (d, /=073 Hz, 1 H) 31 (br
s, 2Hy 807 (brs, IH)786(d, J=098Hz, 1 H) 759(d, /=734 Hz, 1 H)7.08 - 713 (m, |
H)6.63(d, J=734Hz, 1 H) 6.57(dd, J=257, 1.71 Hz, T H) 4.63 (brs, 1 H} 3.43 (brd,
J=4TTHe, AH) 33 (bors, T H) 316 (brs, SH)Y 263278 {m, 4 H) 2.32 (brt, J=12.29 Hz,
1H)2.18(brs, 1 HY)1.78 - 1.86 {m, 5 H) 1.66 - 1.76 (m, 4 H).

{00814} Compound 341: (8)-4-((2-acetamidoethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphithyridin-2-vi} butyDamino)-2-{{6-(dimethylaminolpyrimidin-d-yi} amine} butanovic
acid: To a mixture of (8)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7.8-tetrahydro-1,8-
naphthyridin-2-vi} butvllamino)-2-aminobutanoate (100 mg. 223 uymol) and 6-chloro-N N-
dimethylpyrimidin-4-amune (29 mg, 186 umol) n t~-AmOH (2 mL) was added 2.0M ~BuONa
in THF (186 pL., 372 ul) then tBuXPhos-Pd-G3 (15 mg, 19 umol} and the resulting mixture
was heated to 100° C for 14 h, cooled to rt, and then concentrated in vacuo to give a (S)-tert-
buty! 4-((2-acetamidocthvl) (4-(5,6,7.8-tetrahydro-1,8-naphthvridin-2-y1) butylyamino}-2-{(6-
{dimethylamino}pyrimidin-4-v1) amino) butanoate intermediate, LCMS (ESI+): m/z = 569.6
(M-+H}", which was used without further purification. Of the butanoate intermediate, 130 mg,
229 pmol, was taken up in DCM (2 mb) was added TFA (400 ul) and the resulting mixture
was stirred at 1t for 3 h and then concentrated in vacuo. The crude residue was puritied by
reverse phase prep-HPLC to give the title compound. LUMS (ESIH): n/z = 513 .3 (M+H)Y"
H NMR (400 MHz, DMSO-do) Sppm 786 (s, 1 H) 7.76 (brs, 1 H}6.93-7.12 (m, 1 ) 6.71
(brs, LH} 655 (brs, I H)6.25(d, J=721Hz, T H) 555 (brs, L H)4.26 (brs, 1 H)3.22 (br
G, J=538Hz, 2H)3.10-3.14 (m, 2 H) 293 (s, 6 H) 2.54 - 2.68 {m, 5 H} 2.33 - 245 {m, 3 H)
167-196(m, 7H) 148 -1.60(m, 2 H) 1.31-147(m, 2 H).

{00813} Compound 342: ($)-4-((2-acetamidoethyl) (4-(5,6,7,8-1etrahydro-1,8-
naphthyridin-2-yl) butyDamino)-2-(C2-(trifluoromethylpyrimidin-4-yl} amino) butanoic
actd: To a mixture of (S)-4-{(2-acetamdocthyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}
butylamino}-2-aminobutancic acid (150 mg, 383 pmol) and 4-fluoro-2-
(trifluoromethypyrimidine {76 mg, 460 pool) in THF (2 mL) and HoO (0.5 ml) was added
NaHCOs (161 mg, 1.92 mmol) and the resulting muxture was stirred at 70° C for | b and then
allowed 1o cool 1o 1t and then concentrated i vacuo. The crude residue was purified by
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reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 538.3 (M+H)".
H NMR (400 MHz, Methanol-ds) 8 ppm 8.09 (brs, 1 H) 7.24 - 734 (m, 1 H) 6.71 (brs, 1 H)
645(d, /=728 Hz, 1 H} 458 (brs, FH)332-343(m, 3 H)332-344 (m, 1 H)2.84 (brs,
THY273(brd, J=551Hz, 6 H) 247 -266{m, 1 H}) 262 (brt, J=750Hz, 2H) 2.19 (brs, 1
Hy2.02-214¢m, 1 H) 181 - 194 (m, 5H) 1.71 (brs, 2H) 1.52 - 1.65 (m, 2 H).
{00816] Compound 343: {8)-4-((Z-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl) butylamino)-2-((S-cyclopropyipyrimidin-2-yl) amino} butanoic acid: To
a mixture of (S)-4-((2-acctanudocthyl) (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-v1}
butylamino}-2-aminobutanoic acid {150 mg, 383 pmol) and 5-cyclopropyl-2-
fluoropyrimidine (64 mg, 460 umol) in THF (2 mL) and Hz0 (0.5 mL) was added NaHCOs
(161 mg, 1.92 mmol) and the resulting mixture was stirred at 70° C for 1 b, cooled to 1t, and
then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LCMS (ESI+): m/z = 510.3 (M+H)Y™ 'H NMR (400 MHz,
Methanol-ds) S ppm 8.06 (s, 2ZH) 727 (d, J=728 Hz, | H) 6,44 (d. J=7 28 Hz, 1 H) 432 (¢,
JE3T3HZ, T HY334-344 (m, 3HP322-330(m, TH)2.78-286(m, 1 H) 278 -2.89 (m,
THY266-277(m, 5H)256-265(m, 3Hy2.05-225(m, 2H} 1.92(s, 3H) 1.81-1.90
(o, 2H)1.66-1.79(m, 3H} 152 - 1.64 (m, 2H} 085-0.97 (m, 2H) 0.53 - 0.64 (m, 2 H).
{00817} Compound 344: (8)-4-((2-acetamidoethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-pl} butyljamino)-2-({6-{tert-butylipyrimidin-4-yl} amineo} butanoic acid. To
a mixture of {S)-tert-butyl 4-((2-acetamidoethyl) {(4-(5.6.7,8-tetrahydro-1,8-naphthyridin-2~
vh butvbhamino)-2-aminobutanoate (100 mg, 223 umol) and 4-(tert-butyl)-6-
chloropyrimidine (32 mg, 186 pmol) in t-AmOH (2 mL) was added 2.0M -BuONa in THF
(186 pl, 372 umol} and tBuXPhos-Pd-G3 (15 mg, 19 pmol} and the resulting muxture was
heated to 100° C for 14 b, cooled to 1t, and then concentrated in vacuo to give a (S)-tert-butyl
4-((2-acetamidoethyl) (4-(3,6,7.8-tetrabydro-1,8-naphthyridin-2-v1) butyamino)-2~({6-(tert-
butyDpyrimidin-4-v1} amino) butanoate intermediate, LCMS (ESI+): m/z = 582.5 (M+H)",
which was used without further purification. Of the butancate mtermediate, 130 mg, 223
umol, was taken up in DCM (2 mL) was added TFA (400 ul) and the resulting mixture was
stirred at rt for 5 h and then concentrated i vacue. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 526 3 (M+H)" '"HNMR
{400 MHz, Methanol-ds) S ppm 835 (s, 1 H) 7.72 (brt, =5 18 Hz, 1 H) 7.36 (brs, 1 H) 7.04
(d.J=728Hz 1 H)657(brd, J=11.69Hz, 2 Hy6.24 (d, =728 Hz, 1 H} 438 (brs, I H)
323(brd, IF5.07He, 3H)3.05-318(m, 2 H) 2.52-2.72 (m, 6 H} 2.32 - 249 (m, 4 HI} 1 .67
199 (m, 7H) 1.49- 1.64 (m, 2 H) 1.39 (dt, }=13.89,6.73 Hz, 2 H) 1.20 (s, 9 H}.
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{60818} Compound 345: (8)-4-((2-acetamidoethyl) (4-(5,6,7 8-tetrafiydro-1,8-
naphthyridin-2-yi} butyDaminol-2-((7-methyl-7TH-pyrrolof2, 3-d jpyrimidin-4-y) amino)
butanoic acid: To a mixture of (S)-tert-butyl 4-((2-acctamudocthy!) (4-(5.6,7 8-tetrahvdro-
1.8-naphthyridin-2-vl) butyljamino)-2-anunobutanocate (100 mg, 223 pmol) and 4-chloro-7-
methyl-7H-pyrrolof2,3-d]pyrimidine (31 mg, 186 pmol) in t-AmOH (2 mL) was added 2.0M
-BuONa in THF (186 pL, 372 umol} the tBuXPhos-Pd-G3 (15 mg, 19 umol) and the
resulting nuxture was heated to 100° C for 14 h, cooled to i, and then concentrated in vacuo
to give a (S)-tert-buty! 4-((2-acetamidoethyl) (4-(5,6,7 8-tetrahvdro-~1,8-naphthyridin-2-y1)
butyDamino}-2-((7-methyl-7H-pyrrolo] 2, 3-dlpyrimidin-4-vl} amino) butanocate intermediate,
LCMS (ESI+): m/z = 5795 (M+H)", which was used without further purification. Ofthe
butanoate intermediate, 130 mg, 225 umol, was taken up in DCM (2 mL) and TFA (500 ul)
and the resulting mixture was stirred at rt for 5 h and then concentrated iz vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z = 523.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 13.85 - 1435 (m, 1 H) 1036
~J0B (m, FHYB22-845(m, 2H) 8.04¢brs, L H)7.60(d, J=728Hz, 1 H) 740 (brs, 1 H)
700-713(m, 1H}6.63(d, =728 Hz, 1 H) 494 (brs, 1 H)3.80(s,3H)340-347(m. 6
HY3.10-327(m, 4 H)2.64-281 (m4 H)2.27-246(m, 2H) 1.63 - 1.88 {m, 9 H).
Scheme 38, Compound 346:
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{80819} Step 1. (8)-4-{{2-acetamidoethiyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridiyn-2-yl)
butylamine)-2-((3-bromopyrimidin-4-yl} amino)} butanoic acid: To a mixture of (8)-4-((2-
acctanudoethyl) (4-(5,6,7 8-tctrahydro- 1, 8-naphthyridin-2-vl) butyDanunc}-Z-aminobutancic
acid (200 mg, 511 pmol) and S-bromo-4~-chloropyrimidine (109 mg, 562 pmol) in THF (2
mb} and H2O (0.5 mL) was added NaHCO5 (215 mg, 2.55 mmol) and the resulting mixture

was heated to 70° C for | b and then cooled to 1t and then concentrated i vacuo to give the
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title compound that was used without further purification. LCMS (ESIH): m/z = 548.3
{(M+H)".
{00820] Step 2. (8)-4-{(Z-aceramidoethyl} (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi)
butylamino}-2-(pyrimidin-4-ylamino) butanocic acid: To a mixture of {(8)-4-((2-
acetamidocthyl) {(4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} batyljamino}-2-((5-
bromopyrimidin-4-vi) amino) butanocic acid (200 mg, 364.65 umol, 1 eg) in MeOH (20 mL)
was added 20 wit% Pd/C (200 mg) and the resulting mixture was stirred under an Ha
atmosphere for 3 h and then filtered and concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): my/z = 470.2
(MAH)". 'H NMR (400 MHz, Methanol-ds} 6 ppm 837 (brs, 1 H) 8.04 (brs, 1 H) 7.34 {(d,
J=T34Hz, TH) 659 (brs, I H)6.48(d, J=7 34 Hz, I H}) 449 (brs, T H)334-348(m, 4
H32.59-3.06¢m, I0H}2.06-226¢m, 2 H) 1.83-198(m, 5H) 1.59- 181 (m, 4 H).
{00821} Compound 347: (8)-4-((2-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyfamino)-2-((3-cyanopyrazin-2-yl} amine) butanoic acid. To a
mixture of (8)-4~({2-acetamidoethyl) (4-(5.6,7, 8-tetrahvdro-1,8-naphthyridin-2-y1}
butyljamino}-2-aminobutanocic acid hydrochloride (150 mg, 350 pmoly in i-PrOH (3 mL) was
added 3-chloropyrazine-2-carbonitrile (54 mg, 386 umaol) and DIPEA (305 ul, 1.75 mmol)
and the resulting mixture was heated to 70° C for 1 h, cooled to 11, and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 4952 (M+H)". 'TH NMR (400 MHz, Methanol-ds) 8 ppm
825(d, /=243 Hz, TH)787(d, /=243 Hz, I H) 737(d, =728 Hz, 1 H) 6.50 (d, /=72
Hz, 1H) 449, /=5.07Hz, 1 H)333-349 (m, 4 H) 2.64 - 288 (m, 10 H) 225 (g, /=544
Hz, 2H)1.85-196 (m, SH) 150- 181 (m, 4 H).
Scheme 39, Compound 348:
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{80822} Step 1. (8)-sert-butyl 4-{{2-acetamidoethiyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-y} butyllaminol-2-((6-methylpyrazin-2-yi} amino} butanoate: To a mixture
of ({S)-tert-butyl 4~((2-acctamidoethyvi) (4-(5.6,7 8~tetrahvdro- 1,8-naphthyridin-2-v1)
butyDamino)}-2-aminobutanoate {150 mg, 335 pmol) and 2-chloro-6-methyi-pyrinudine (36
mg, 279 umol} in t-AmOH (2 mL) was added 2.0M ~BuONa in THF (279 ul, 558 pumol)
then /~BuXphos Pd G3 (22 mg, 28 pmol) ) and the resulting mixture was heated to 100° C for
15 h, cooled to tt, and then concentrated in vacuo to give the title compound that was used
without further purification. LCMS (ESIH): m/z = 3401 (M+H)"

{00823} Step 2: (8)-4-{(2-acetamidoetiiyl} (4-{5,6,7,8-tetrahydro-1,8-naphthyridis-2-yi)
butylamino}-2-((6-methyipyrazin-2-yl) amino} butanoic acid: (S)-tert-butyl 4-((2-
acetamidocthyl) (4-(5,6,7 &-tetrahvdro-1,8-naphthyridin-2-v1) butyljamino}-2-{{6~
methylpvrazin-2-vl) amino} butanoate (200 mg, 371 pwmol) was taken ap in 3:1 DCM/TFA =
31 {2 mb) and the resulting mixture was stirred at it for 3 h and then concentrated 1 vacuc.
The crude residuc was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESTH): m/z = 484 2 (M+H)". 'H NMR (400 MHz, DMSGQ-ds) Sppm 7.81 (5, 1 H)
774 (brt, /=538 He, I H} 756 (5, 1 H} 699 -7.06(m, 2H) 651 {brs, 1 H) 624 (d, J=7.21
Hz 1HY427 (g, /=611 Hz T H)322-325(m, 2H}3.09-3 16 (m, 2H) 251 -284 {m, 7
HY244-249(m, T H)2.36-243(m, 2 H)y220(s, 3H) 1.92 (dt, /=1333, 679 Hz, | H)
179-185(m, T 171 - 179 (e, 5SH) 133 (q, /=727 Hz, 2H) 135 - 145 (m, 2 H).
Scheme 40, Compound 349:
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{60824} Step 1. (8)~tert-buryl 4-((2-acetamidoethiyl} (4-(5,6,7,8-tetrahydro-1,8-

naphthyridin-2-yl} butyamino-2-(guinoxalin-2-ylaminoe) butanoate: To a mixture of ({8)-
tert-butyl 4-{(Z-acetamidosthyl) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyaminc}-
2-aminobutanoate (150 mg, 335 umol) and 2-chloroquinoxaline (46 mg, 279 umol) in t-
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AmOH (2 mL} was added 2.0M ~BuONa (279 pL., 558 umol} then ~~-BuXphos Pd G3 (22
mg, 28 umol} and the resulting mixture was heated to 100° C for 15 h. cooled 1o 1t, and then
concentrated v vacuo to give the title compound that was used without further purification.
LCMS (ESIH): m/z = 576.1 (M+H)".

{B0825] Step 2: {8h-d-((Ceacetamidoethyl) {4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-y)
butylamino}-2-(quinoxalin-2-plamine} butanoic acid: ((S)-tert-butyl 4-((2-acetamidoethyl)
(4~(5,6,7 8~tetrahydro-1,8-naphthyridin-2-vl) butyhamino}-2~{quinoxalin-2-ylamino)
butanoate (200 mg, 347 umol) was taken up n 3:1 DCM/TFA (2 mL) and the resulting
mixture was stirred at 1t for 5 h and then concentrated 7z vacuo. The crude residue was
purtfied by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): vz =320.2
(M-+HY" "H NMR (400 MHz, DMSO-ds} S ppm 844 (5, L H) 786 (brs, L H) 7.74 (4, 7=7.72
Hz, 1 1) 7.66 (br d, J=7.06 Hz, 1 H) 7.47 - 7.53 (m, 2 H) 7.30 (ddd, J-8.16, 5.62, 2.54 Hz, |
Hy6.98(d, /=728 He, 1 H} 0,48 (brs, I H)6.19{d, J=728 Hz, 1 H)435-443(m, 1 H)
322 (brd. J=5.07Hz, 2 H) 3.10 - 3.15 (m, 2 H) 2.52 - 2.71 {m, 7 H) 2.33 - 2.48 (m. 3 H)
186-205(m, 2H) L7 - 177 (m, SHY 1 48-159(m, 2 H) 134 - 146 (m, 2 H).

Scheme 41, Compound 350:
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{00826] Step 1. (Ki-tert-butyl 4-((2-acetamidoethyl) (4-(3,6,7,8-tetrakiydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((2-phenyipyrimidin-4-yl} amino} butanoate: To a
mixture of (S)-tert-butvl 4-({2-acetamidoethyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyndin-2-v1)
butyljamino}-2-aminobutancate (150 mg, 335 umol) and 4-chloro-2-phenylpyrimidine (53
mg, 279 umeol) in t-AmOH (3 mL} was added 2.0M ~BuONa in THF (279 ul, 558 umol)

then ~-BuXphos Pd (22 mg, 28 umol) and the resulting nuixture was heated to 100° C for 15
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h, cooled to rt, and then concentrated in vacuo to give the title compound that was used
without further purification. LCMS (EST+): m/z = 602.5 (M+H)".

{00827} Step 2. {(8)-4-{(2-aceramidoethyl} (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi)
butylamino}-2-({2-phenylpyrimidin-4-yl) amino} htanoic acid: (S)-tert-butyl 4-((2-
acetamidocthyl) (4+(3,6,7.8-tetrahydro-1,8-naphthyridin-2-y1} butyamino)-2-((2-
phenylpyrimidin-4-y1} amino) butanoate {150 mg, 249 ymol) was taken up in DCM/TFA (2
ml} and the resulting mixture was stirred at 1t for 5 h and then concentrated i vacuo. The
crude residue was purified by reverse phase prep-HPLC 1o give the title compound. LCMS
(ESI+): m/z = 5463 (M+H)™. 'H NMR (400 MHz, DMSO-ds) 8 ppm 8.27 - 835 (m, 2 H)
8.14-820(m, 1 H) 773 (brs, 1 H) 7.62 (brs, | Hy 744 (brd, /=355 Hz. 3 H} 6.99 {(br d,
J=T21Hz, TH)639-661(m, 2H)6.21(d, J=721 Hz, 1 H) 450 (brs, L H}3.01-3.25 (m,
4Hy266(brdd, J=1339,666Hz, 2H) 258 (brt, /=575 Hz, 4 H) 231 - 2,43 (m, 2 H) 1.86
~205(m, 2HY 171 - 178 (m, SH)Y 133 - 1.62 (m, 6 H).

[00828] Compound 3581 ($)-4-((2-acetamidoethyl) (4-(5,6,7,8-1etrahydro-1,8-
naphthyridin-2-yl} butyBamino)-2-((6-phenylpyrimidin-4-yl} amino} butanoic acid
{80829} Compound 352: (8)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-((3-phenyipyrimidin-4-yl} amine} butanoic acid To a
mixture of (8)-4-((2-acetamidocthyl) (4-(5,6,7 8-tetrahydro-~1,8-naphthyridin-2-v1)

buty Damino}-2-({5-bromopyrimidin-4-y1} amino} butanoic acid (100 mg, 171 umol} in 3:1
dioxane/Ha( (2 mL) was added K2COs (71 mg, 5313 umolj and phenviboronic acid (31 mg,
256 pmol) then Pd{dppHHClz (13 mg, 17 umol) and the resulting mixture was heated to 100°
C for 2 h, cooled to 11, and then concentrated i vacuo. The crude residue was purified by
prep-HPLC to give the title compound. LCMS (ESIH+): m/z = 546 3 (M-FD". TH NMR (400
MHz, Methanol-ds) é ppm & ppm 8.85 (s, 1 H} 822 (s, 1 H} 7.61 (s, 6 H} 6.66 {d, J=7 34 Hz,
TH)S 14 brt, J=024 Hz, TH}333-360(m, 10H)273-288{m, 4H)2.57 (brs, I H)
238 (brd, J=709Hz, L H) 1.94-2.10(m, 5H) 1.83 (brs, 4 H).
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Scheme 42, Compound 353:
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{00838} Step 1. (8)-tert-busy! 4—(’{2-(zceftamid0etky0 (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi} butyfhaminol-2-((6-methyl-2-(pyridin-4-yl} pyrimidin-4-yi} amino)
butanoate: To a mixture of ((S)-tert-butyl 4-((2-acctamidocthyl) (4-(5,6.7 8-tetrahydro-~1,8-~
naphthyridin-2-vl} butvl}amino}-2-aminobutanocate (150 mg, 335 umol) and 4-chloro-6-
methyl-2-{pyridin-4-v1} pyrimudine (37 mg, 279 umol} in t-AmOH (2 mL) was added 2.0M 7~
BuONa in THF (279 L, 558 umol) then /~-BuXphos Pd G3 (22 myg, 28 pumol} and the
resulting nuxture was heated to 100° C for 13 h, cooled to 11, and then concentrated in vacuo
to give the title compound that was used without further purification. LCMS (ESH): m/z =
6172 (M+Hy"

{00831} Stop 2. (8)-4-((2-acetamidoecthyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi)
butylamino}-2-((G-methyl-2-(pyridin-4-y &} pyrimidin-4-yi) amino} butanoic acid: (S)-tert-
butyl 4-((2-acetamidoethyl} (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y1} butylyaming}-2-¢{6-
methvl-2-{pyridin-4-vl} pynimidin-4-vl) amino) butanoate (200 mg, 324 umol) was taken up
i 3:1 DCM/TFA (2 mL) and the resulting mixture was stirred at rt for 5 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESH): m/z =561.2 (M+H)". 'H NMR {400 MHz, D]‘\AS()~Q’5} )
ppm 8.66{d, J=5.87Hz, 2H)8.13-8.19(m, 2H) 773 (brs, L H) 7.64 (brs, 1 H) 697 -7.05
(o, THY6.50(brs, 2H}620(d, J=7 21 He, L H) 451 (brs, TH)3.20-324 (m, 2ZH) 3,11 -
38 (m, 2H)251-280¢m, 8 H) 239 (brt, /=734 Hz, 2 H) 2.32 (5, 3 H} 1.99 (dq,
J=1366,673Hz, 1H)184-194(m, 1 H)168-1.79(m, 5H) 149-159(m, 2H) 136~
1.46 (m, 2 H).
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160832} Compound 354: (8}-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrafiydro-1,8-
naphthyridin-2-yl} butyDaminol-2-((2-methyl-2H-pyrazolof4,3-djpyrimidin-7-vi} amino)
butanoic acid: To a mixture of (8)-4-((2~acetamidocthyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butvljamino}-2-amnobutanoic acid (200 mg, 511 pmol) and 7-chloro-2-
methyl-2H-pyrazolo{4,3-d]pyrimidine (95 mg, 562 umol} in THF (2 mL) HoO (0.5 mL} was
added NaHCOs (215 mg, 2.55 mmol) and the resulting mixture was heated to 70° C for 2 h
and then cooled to rt and then concentrated i vacuo. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (ESIT+): m/z = 524 3 (M+H)™. 'H NMR (400 MHz,
Methanol-ds) 3 ppm 8.62 (brs, L H) 850 (s, L H} 7.60(d, /=734 Hz, 1 H} 6.67 (d,J=7.34
Hz, 1HYS5.07(brdd, J=831,526Hz. 1 H)4.10 (s, 3H)3.60(brt, J=569Hz 3 H) 345 -
355(m, 3 333-344 m 4H)2.77-283 (m, 4 H) 261 -2.74(m, L ) 256 (brs, | H)
1.75-2.10 (m, 9 H).

{00833] Compound 355: (8)-4-((2-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((4-phenyipyridin-2-yi} amino) butanaic acid.

{00834} Compound 356: (8)-2-(/4,4 -bipyridin]-2-vlaminoj~4-({ 2-acetamidoethyl) (4~
(3,6,7,8-tetrakiydro- I, 8-naphthyridin-2-yl} butyllamine} butanoic acid.

Scheme 43, Compound 357:
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{80835} Step 1. (Si-tert-butyl 4-((C-acetamidoethyl) (4-(5,6,7,8~tetrakydro-1,8-

2z
ZT

Step 2

naphthyridin-2-yl} butyfamino)-2-((6-phenylpyragin-2-yij amino} butanoate: To a mixture
of ({S)-tert-buty! 4-((2-acetamidoethyvl) (4-(5,6,7. 8tetrahydro-~1,8-naphthyridin-2-y1)
butyljamino}-2-aminobutancate (150 mg, 335 pumol) and 2-chloro-6-phenylpyrazine (33 mg,
279 pumob) in t-AmOH (3 ml.) was added 2.0M ~BuONa (279 pl., 558 pmol) then 7~
BuXphos Pd (G3 (22 mg, 28 pmol) and the resulting mixture was heated to 100° C for {5 h,
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cooled to 1t, and then concentrated 7 vacuo to give the title compound that was ased without
further purification. LCMS (ESI+): m/z = 602.5 (M+H)".

{00836] Step 2. (8)-4-{(Z-aceramidoethyl} (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi)
butylamine}-2-({6-phenylpyrazin-2-yl) amino} butanoic acid: (S)-tert-butyl 4-{(2-
acetamidocthyl) (4+(3,6,7.8-tetrahydro-1,8-naphthyridin-2-v1} butylamino)-2-((6-
phenylpyrazin-2-y1} amino} butanoate {200 mg, 371 pmol) was taken up in 5:1 DCM/TFA (2
ml} and the resulting mixture was stirred at 1t for 5 h and then concentrated i vacuo. The
crude residue was purified by reverse phase prep-HPLC 1o give the title compound. LCMS
(ESI+): m/z =546.3 (M+H)". 'H NMR (400 MHz, DMSO-de} 8 ppm 8.31 (5, 1 H) 8.02 (br s,
3HY 774 brs, THY733-750(m, 4 H) 6.99(brd, J=721 Hz, L H) 650 (brs, } H) 6.20 (br
d,J=T09Hz, L H} 438 (brd, J=599Hz, 1 H) 321 (brs, 2H) 3. 14 (brs, 2H) 252 - 2.80
(m, 8H)233-243(m, 2H) 1.83-208 (m, 2H) 1.68 - 1.81 {in, 5H) 1.53 (brd, /=7.09
Hz 4 H).

{00837} Compound 358: ($)-4-((2-acetamidoethyl) (4-(5,6,7,8-1etrahydro-1,8-
naphthyridin-2-yl} butyDamino)-2-((S-phenylpyrazin-2-vl) amino} butanovic acid

{80838} Compound 359: (8)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} buty)aminol-2-((6-{pyridin-4-yi) pyrazin-2-yl} amino} butanovic acid
{00839 Compound 360: (8)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
napfithyridin-2-yl} butyDamino)-2-({2-(pyridin-3-yi) guinazolin-4-yl} amino) butanovic acid.
To a mixture of (83-4-((2-acetamidoethyl} (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yi)
butyamino)-2-aminobutanoic acid hydrochloride (130 mg, 383 pmol) in DMA (2 mL) was
added DIPEA (334ul, 1.92 mumol) then 4-chloro-2-(pyridin-3-vl) qumazoline (102 mg, 421
umol} and the resulting mixture was heated to 707 C for 1 h, cooled to rt, adjusted to pH = 6
by the addition of 1 M ag. HCL, and then concentrated in vacue. The crude residue was
purified by prep-HPLC to give the title compound. LCMS (ESTH): m/z = 397.3 (M+H)". H
NMR (400 MHz, Methanol-ds) S ppm 9.79 (s, L H} 938 (brd, /=745 Hz, 1 H) 9.07 (d,
J=570Hz, 1 H)8.64{t, /=811 Hz, 1 H)821{(dd, /=811, 548 Hz, 1 H)806-815(m,2
Hy787(1,J=680Hz, 1 H) 758 (brs, 1 H)6.64 (1, /=745 Hz, 1 H) 544 (brd, /=789 Hz |
HY347-362(m, 6 H)333-340(m, 4H)254-285(m, 6 192-199(m, 5H}1.74 -
1.90 (m, 4 H).

{60846] Compound 361: 4-((2-{dimethylamino)-2-oxoethyl) {4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-vl} butyDamino)-2-((1-methyl-1H-pyrazolof3 4-d jpyrimidin-4-vl} amino)

butanoic acid.
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{00841} Compound 362: (8)-2-((S-cyanopyrimidin-2-pl} amino)-4-((2-{dimethylamino)-2-
axoethpl} (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butylaminel butanoic acid: To a
muxture of (8)-2-amino-4-((2-(dimethvlamino)-2~oxocthyly (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y1} butvl}amino) butanoic acid (150 mg, 383 pumol} and 2-chloropyrinudine-
S-carbonitrile {59 mg, 421 pwmol) in THF (2 mL) and HoO (0.5 mL} was added NaHCO: (161
mg, 1.92 mmol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to
cool to 1t and then concentrated in vacuo. The crude residuc was purificd by reverse phase
prep-HPLE (o give the title compound. LCMS (BSI+): m/z = 495.2 (M+H)Y". 'H NMR (400
MHz, Methanol-d4) § ppm 833 - 876 (m, 2H) 734 (d, J=7.02 Hz, 1 H) 647 {d, J=7 02 Hz, 1
H)4.44-455(m, [ H)3.69{brd, J=9.65Hz, 2H)337-346 (m, ZH)2.85-3.05{(m, 10H)
272277 (m, 2H)260-267(m, 2H)2.04-228(m, 2 H) 1.84-1.94(m, 2 H) 1 .60- 180
{m, 4 H).
[00842] Compound 363: 4-((2-(dimethyplamine)-2-oxoetlyl) (4-(3,6,7 8-tetralydro-1,8-
naphthyridin-2-yl) butyDamino)-2-((S-(trifluoromethyDpyrimidin-2-yi} amino} butanoic
acid.
{80843} Compound 364: (8)-2-((1H-pyrazolof3 4-dpyrimidin-4-yi) aminol-4-((2-
(dimethylamino)-2-oxoethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphithyridin-2-yl) butylamino)
butanoic acid: To a mixture of (8)-2-amino-4-((2-(dimethylamino)-2-oxocthyl) (4-(5,6,7,%-
tetrahvdro-1,8-naphthyridin-2-y1} butyDamine} butancic acid {150 mg, 383 umol) and 4-
chloro-1H-pyrazolof3.4-djpyrimidine (40 ul, 421 pmol) in THF (2 mbL) and H2G (0.5 mL)
as added NaHCO: (161 mg, 1.92 mmol} and the resulting mixture was stirred at 70° Cfor 1 h
and then allowed to cool to 1t and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESE+): m/z = 510.2
(M-+H)". 'H NMR {400 MHz, ethanol-ds) S ppm 835 (s, L H} 822 (5,  H) 7.28 (d, }=7 .45
He, 1H)641(d, J=745Hz, 1 H)491-49%4(m, TH)360-371(m, L H)345-355(m, 1
H3332-339¢m, 2H)3.01 (5,3H}291-299(m, 1 H) 288 (s, 3 H) 2.81 {brd, J=13.59
Hz, THY2.75¢brt, J=6.14 Hz, 2H) 256 - 2.7 {m, 4 H} 2.24 (brd, =482 Hz, 2 H) 1.87 -
200 (o, 1 H) 1.64-1.87(m, 4 H) 1.50- 162 (m, 1 H).
100844} Compound 365: (8)-2-((5-bromopyrimidin-2-yl} amino}-4-((2-(dimethylamino)-2-
oxoethpl} (4-(5,6,7,8-tetrafiydro-1,8-naphthyridin-2-yl} butyhamino} butandic acid: To a
solution of {§)-2-amino-4-((2-(dimethvlamino}-2-oxoethyl) (4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butylJamino) butanoic acid (150 mg, 383 pmol) and 5-bromo-2-chloro-
pyrimidine {89 mg. 460 pmol} in THF (2 mL} and FhO (0.5 mL} was added NaHCO: (161
mg, 1.92 mmol} and the resulting mixture was stirred at 76° C for 1 h, cooled to 1t, and then
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conecentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 348 2 (M+H)™. 'H NMR (400 MHz, ethanol-ds) 8
pom 828 {5, 2 Hy 730 (d, J=7T 28 Hz, 1 H) 645 (d, J=728 Hz, 1 H)4.36 (1, J=6.06 Hz, | H)
366-379(m, 2H)336-342(n, 2H)3.03(s,3H) 298 (brdd, I=1378,7.17Hz, 2 H)
285-292(m, 5H)2.73(t, }=5.95Hz, 2H) 2.62 {brt, J=739Hz 2H) 2.14 - 2.27 {m, 1 H)
201-212(m, 1 H) 188{q, J=5.90Hz 2 H) 1.70-1.80 {m, 2 H) 1.39- 169 {m, 2 H}.
{00845} Compound 366: (8)-2-((1 H-pyrazolof4,3-djpyrimidin-7-yi} aminop-4-({2-
(dimethylamino)-2-oxeethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi) butylamino)
batanoic acid.

{80846} Compound 367: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yl) amino}-4-((2-
(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) butyl)amino)
butanoic acid.

[00847] Compound 368: 4-((2-(dimethyplamine)-2-oxoethyl) (4-(3,6,7 8-tetralydro-1,8-
naphthyridin-2-yl) butyamino)-2-(Q2-(trifluoromethyDpyrimidin-4-yi} amino} butanoic
acid.

[60848] Compound 36%9: (8)-2-({S-cyclopropylpyrimidin-2-yl} amino)-4-((2-
(dimethylamino)-2-oxoethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphithyridin-2-yl) buiylamino)
butanoic acid: To a mixture of (8)-2-amino-4-((2-(dimethylamino)-2-oxocthyl) (4-(5,6,7,%-
tetrahvdro-1,8-naphthyridin-2-y1} butyDamine} butancic acid {150 mg, 383 umol) and 3-
cyclopropvi-2-fluoropyrimidine {64 mg, 460 umol} in THF (Z mL} and HoO (0.5 mL) was
added NaHCO; (161 mg, 1.92 mmol) and the resulting mixture was stirred at 70° C for b h
and then allowed to cool to 1t and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESH): m/z = 5103
{(M+H)". 'H NMR (400 MHz, ethanol-ds) & ppm .07 (s, 2H) 7.20(d, }=7 28 Hz, I H) 6.39
(d,J=728Hz 1 )4 33, J=5.73Hz, I H)355-3.72(m, 2 H) 3.35-3.40 (m, 2 H) 3.04 (s,
3HY292-300(m, 1 Hy282-292(m, 4H) 278 {brt, =717 Hz, 2 H) 2.71 {1, }=6.17 Hz,
2HY2ZS55(t, J=7.50Hz, 2H}2.15-227(m, 1 H) 1.94-2.06 (m, | H) 187 {g, }=3.79 Hz 2
Hy171-179(m, T HY 162~ 171 (m, 2H) 152~ 162(m, 2H)084-097 (m, 2 H)0.51 -
0.67 (m, 2 H).

{80849} Compound 370: (8)-4-((2-{dimethylaminol-2-oxeethyl) (4-(5,6,7,8-tetraliydro-1,8-

naphthyridin-2-yi} butylaminol-2-((3-fluoropyrimidin-2-vl) amino) butanocic acid.
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Scheme 44, Compound 371:
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{60856 Step 1. (8)-2-({5-bromopyrimidin-4-pl} amino)-4-({2-(dimethylamina}-2-oxoethyl)
(4-(5,8,7,8-tetrahydro-1 8-naphthyridin-2-yl} butyllamino} butansic acid: To a mixture of
(8)-2-amino-4~-({2~{dimethylanuno}-2-oxoethyl} {(4-(5.6,7, 8-tetrahvdro-1,8-naphthyndin-2-v1)
butylamino} butanocic acid (150 mg, 383 umol} and 5-bromo-4-chloro-pyrimidine (89 mg,
460 pmol) m THF (2 mL) and H0 (0.5 mL) was added NaHCOs (161 mg, 1.92 mmol) and
the resulting mixture was stirred at 70° C for 2 h and then allowed to cool to rt and then
concentrated in vacuo to give the title compound that was used without further purification.
LCMS {(ESI+): m/z = 548.4 (M+H)™.

{00851 Stop 2. (8)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y} butyllamino)-2-(pyrimidin-4-ylamino) butanoic acid: To a muxtare of
(8)-2-¢{3-bromopyrimidin-4-y1} amino}-4-((2-{dumethylamino)-2-oxoethyl) (4-(5,6,7 8-
tetrahydro-1.8-naphthyridin-2-vl) butyhamino} butanocic acid (210 mg, 383 pmol) in MeOH
{4 mL} was added 10 wit% Pd/C (50 mg) and the resulting mixture was stirred under an Ho
atmosphere for 5 h. The reaction nuxture was filtered and concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (ESIH+):
m/z = 470.2 (M+H)". TH NMR (400 MHz, cthanol-ds) S ppm 834 (s, L H} 791 (brs, I H)
726 (brd, J=7.06 He, 1 H)6.58 (brs, 1 H}6.42(d, =728 Hz, 1 H) 4.54 (brs, 1 H) 3.58 {br
A, I=1566Hz 1H}334-346(m, 3H)3.04(s, 3H)285-292(m, 4H)251-27%{(m, 7
Hy2.16(brs, 1H)2.05(brd, J=595Hz, 1 H} 1.87 {q, J=5.95 Hz, 2 H) 1.65 - 1 .82 {m, 2 H}
147 - 1.65 (m, 2 H).

{60832} Compound 372: (8)-2-((3-cyanopyrazin-2-yl} amino)-4-({2-(dimethylamino}-2-
oxoethpl} (4-(3,6,7,8-tetralydro-1,8-naphihyridin-2-yi} butylaminol butandic acid: To a
mixture of (8)-2-amino-4-((2-(dimethylamino)-2-oxocthyly (4-(5,6,7 8-tetrahydro-1.8-
naphthyridin-2-vl} butvljanino) butanoic acid (200 mg, 511 umol) and 3-chloropyrazine-2-

285



WO 2020/210404 PCT/US2020/027335

carbomitrile (86 mg, 613 pmol) n 7-PrOH (4 mb} was added DIPEA (445 pL, 2.55 mmob)
and the resulting mixture was stirred at 70° € for 12 h and then allowed to cool to rt and then
concentrated v vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 4953 (M+HD)". 'H NMR (400 Mz, Methanol-d,) 8
ppm 957 (5, 1 H) 885 (brd, J=7.72 Hz, 1 H) 8.56 - 8.65 {m, 1 H) 8.29(d, }=7.94 Hz, I H}
772-785(m, 2H) T45-754 (m, 2 H) 7.18(d, J=7 28 Hz, 1 Hy 633 (d, }=728 Hz, 1 H)
504, J=551Hz | H)3.68(brd, J=1566 Hz, 1 H)350(brd, J=1521 Hz, L H)3.31-3.25
(o, 2H}3.05(brd, =463 Hz, 1} 297 (5,3 H) 286 {(brdd, J=11.91, S.73 Hz, 2 H) 2.78 (s,
3HY270-276{m, 1 H)2.50-268(m, 4 H) 240 (brd, =639 Hz, 1 H)2.22-233(m, 1
H) 1.50-1.92 (m, 6 H).

[00853] Compound 373: (8)-4-{(2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tctrakydro-1,8-
naphithyridin-2-vi} butyDamino)-2-{{2-pheayipyrimidin-4-yi} amino} butanovic acid

[00854] Compound 374: (8)-4-((2-(dimethylamino)-2-oxoethyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((6-phenvipyrimidin-4-yl} amino} butanoic acid

Scheme 45, Compound 375:
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{00855] Step 1. (8)-2-({5-bromopyrimidin-4-pl} aminoj-4-({ 2-{dimethylamina}-2-oxoethyl)
(4-(5,8,7,8-tetrahydro-1 8-naphthyridin-2-yl} butyllamino} butansic acid: To a mixture of
(8)-2~-amino-4~{{2~{dimethylanuno}-2-oxoethyl} {(4-(5.6,7, 8-tetrabhydro-1 ,8-naphthyndin-2-y1)
butyljaminc} butanocic acid (150 mg, 383 umol) and 5-bromo-4-chloro-pyrimidine (89 mg,
460 pmol) m THF (1.2 mL) and H20 (0.3 mL) was added NaHCOz (160.93 mg, 1.92 mumol)
and the resulting mixture was stivred at 70° € for 1 b and then allowed to cool to 1t and then
concentrated in vacuo to give the title compound that was used without further purification.

LCMS (ESI+): vz = 548 4 (M+H)".
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{80836} Step 2: (8)-4-{{(2-(dimethylamino)-2-oxoethyl) (4-(5,6,7 8-tetrahydro-1,8-
nraphihyridin-2-y} butyllaminol-2-((5-phenylpyrimidin-4-pi} amino} butanoic acid: To a
nuxture of (8)-2-((5-bromopyrinudin-4-vl) amino}-4-((2-(dimethylammo)-2-oxoethyvi) (4-
(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1) butylamino) butanoic acid (210 mg, 383 wmol}
and phenylboronic acid (56 mg, 459 umol) in dioxane (2 mL)} and H20 (0.5 mL) was added
Pd{dppHClz (28 mg, 38 umol) and KoCO3 (106 mg, 766 pumol) and the resulting mixture was
stirred at 100° C for 2 b and then cooled to tf and concentrated i vacuo. The crude residue
was purified by rever phase prep-HPLC 1o give the title compound. LCMS (ESIT+): m/z =
3463 (M+HD". 'H NMR (400 MHz, Dewteriam Oxide) 8 ppm 8.70 (s, 1 H} 8.10 (s, 1 HI} 7.55
-7.65(m, 3 H) 749 (brd, =758 Hz, 3H) 6.53(d, J=746 Hz, 1 H}4.77-4.78 gu. | H) 4.13
“428(m, 2H)335-345(m, 3H)3.18-331 (m, 3H)2.84~2.99 (m, 6 H) 2.62 - 2.79 (m,
4H) 241 (brs, TH)2.19¢brs, 1 H) 1.85 (q, }=581 Hz, 2 H) 1.70 (brs, 4 H).

{00887] Compound 376: (8)-4-((2-(dimethylamino)-2-oxoethyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-yl} amino}
butanoic acid.

{80838} Compound 377: (8)-4-((2-{dimethylaminol-2-oxeethyl) (4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-yi} buty)aminol-2-((2-{pyridin-3-yl} quinazolin-4-y&} amine} butanoic acid:
To a nuxture of (8)-2-amino-4-((2-(dimethylamino)-2-oxoethvly (4-(5,6,7.8-tetrahvdro-1,8-
naphthyridin-2-vl} butvljamino) butanoic acid (150 mg, 383 umol} and 4-chloro-2-(3-
pyridvhquinazohine {102 mg, 421 umol) in DMA (4 mL) was added DIPEA (334 ul, 192
mmol) and the resulting mixture was stirred at 70° C for 12 h and then allowed 1o coolto 1t
and then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 597 2 (M+H)Y". 'TH NMR (400 MHz,
cthanol-ds) & ppm 9.57 (s, 1 H} 8.85 {(brd, J=7.72 Hz, 1 H} 856 - 8.65 (m, 1 H) 8.29 (d,
=194 Hz, i1H)772-785(m, 2H)7.45-754 (0, 2H) 7.18(d, =728 Hz, 1 H) 6.33 (d,
J=728 Hz, TH)S.04 ¢t, J=551 Hz, 1 H) 368 {brd, J=15.66 Hz, 1 H) 3.50 (br d, }=15.21 Hz,
THI311-325(m, ZH) 305 (brd, J=4.63Hz, 1 H) 297 (s, 3H) 2,86 (brdd, }=11.91,5.73
Hz, 2H)2.78 (s, 3H)2.70-276 (m, 1 H) 2.50 - 2,68 (m, 4 H) 240 (br d. J=6 39 Hz, 1 H)
222-233(m, 1 H) 1.50-192 (m, 6 H).

{80839} Compound 378: (8)-4-((2-{dimethylaminol-2-oxeethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyllaminoel-2-((4-phenylpyridin-2-vl) amino} butanoic acid.
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Scheme 46, Compound 379:
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{00860] Step 1. tert-butyl (2-(2,2-difluoroethoxy)ethylcarbamate. To a solution of tert-
butyl (2-hydroxyethyljcarbamate (15 g, 93.05 numol) in THF (100 mL) was added 60 wi%
NaH dispersion in nuneral oil (8.19 g, 204.72 mmol) at -10° C and the resulting mixture was
stirred for 30 min, at which time a solution of 2,2-difluorocthyl trifluoromethanesulfonate
{1992 g, 93 .05 mmol) in THF (10 mL) was dropwise added at -10° C. The mixture was
stirred at 0° C for 1 h and then diluted with water and then extracted with EtOAc. The
combined organic extracts were dried over NapSQOu, filtered, and concentrated under reduced
pressure. The crude residue was purified by normal phase silica gel chromatography to give
the title compound.

100861} Step 2: 2-(2,2-difluorocthoxylethanamine hydrochioride: tert-butyl (2-(2,2-
difluoroethoxy kethy Dearbamate (20 g, 88.80 mumol} was taken up in 4 M HCl in EtQAc (111
mbL} and the resulting mixture was stirred at rt for 30 nun and then was concentrated in vacuo

to give the title compound that was used without further purification.
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{80862} Step 3: tert-butyl 7-(4-((2-(2, 2-difluvrocthoxylethyaming} butyl)-3,4-dikydro-1,8-
nraphihyridine-1{2H)-carboxylate: To a solution of 2-(2,2-diflucrsethoxylethanamine
hydrochlonide (11.94 g, 73.92 numol) in MeOH (100 mL) was added HOAc (5.64 mL, 98 56
mmoi}, NaBH:;CN (6.19 g, 98 .56 mmol), then a solution of tert-butyl 7-(4-oxobutyl}y-3.4-
dihydro-1,8-naphthyridine- 1{2H}-carboxylate (13 g, 49.28 mmol} in MeOH (30 mL) was
added at 0° C and the resulting mixture was stirred at 1t for 1 h. The mixture was
coucentrated i vacuo and then diluted with sat. ag. NaHCOs and the resulting muxture was
extracted with EtOAc and the combined organic extracts were dried over NaxSOa, filtered
and concentrated in vacuo to give the title compound that was used without further
purification. LCMS (ESI+): m/z = 414 4 (M+H)"
[O0863] Step 4. {Shtert-butyl 7-(4-((3-{{(benzyloxylcarbonyiaminop-d-methoxy-4-
oxobutyl) (2-(2,2-difluoroethoxylethyBamine} butyl)-3,4-dikydro-1,8-naphthyridine-1{2H}-
carboxylate. To a mixture of tert-butyl 7-(4-{{2-(2 2~-difluorocthoxy jethvlJamino)butyi}-3 4~
dibydro-1,8-naphthynidine- I{2H}~carboxvlate (19 g, 32.16 mmol} and (S)-methy! 2-
{{{benzvloxy)earbonvlamino)-4-oxobutancate (8.53 g, 32.16 mmol) n DCE (200 mL) was
added AcOH (2.76 mL, 48.25 mmol) at 0° C was added NaBH{OAc); (10.23 g, 48.25 mmol}
and the resulting mixture was stirred at vt for 2 h. The reaction mixture was diluted with
McOH and then concentrated i vacuo. The crude residue was taken up in a mixture of BCM
and sat. aq. NaHCOs and the layers were separated. The aqueous laver was extracted with
DCM and the combined organic extracts were dried over NaaS50a, filtered, and concentrated
under reduced pressure to give a residue. The crude residue was purified by normal phase
silica gel chromatography. LCMS (ESI+): m/z = 663.5 (M+H)".
{60864} Step 5. (8)-methyl 2-(({benzyloxy)carbonyliamine)-4-{{2-(2,2~
difluoroethoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-y§} butyllamino) butanoate:
(S)-tert-butyl 7-(4-{(3~({{benzyloxy)carbonyvDamino)-4-methoxv-4-axobutyl) (2-(2,2-
difluoroethoxy jethyDaminoybutyl)-3 4-dihydro-1,8-naphthyndine- 12H)-carboxylate 3.5 g,
5.28 mmol) was taken up in 4 M HCl in EtOQAc (13.20 mL) and the resulting mixture was
stirred at rt for § h and then was poured mto water, adjusted to pH = 8 by the addition of I M
MNaOH, and extracted with EtOAc. The combined organic extracts were dried over NaxSQOa,
filtered and concentrated in vacuo to give the title compound. LCMS (ESIH): my/z = 563 .4
{(M+H)".
{00865} Step 6 (8)-2-{((benzyloxyicarbonyllamina)-4-((2-(2,2-difluoroethoxylethyl) (4-
(5,6, 7. 8-tetrabiydro- 1, 8-naphthyridin-2-y} butyfamino} butanoic acid. To a mixture of (8)-
methyl 2-({{(benzyloxyjcarbonyljamino)-4-({2~(2,2-difluorocthoxyjethyl) {(4-(5,6.7,8-
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tetrahvdro-1,8-naphthyridin-2-yv1} butvl}amino} butanoate (2.8 g, 4.98 mmol) in THF (10 mL)
and H20 (10 mL) and MeOH (10 mL) was added LiOH HoO (418 mg, 9.95 mmol} and the
resulting mixture was stured at 1t for 1 h and then was adjusted to pH=6 by the addition of 1
M ag. HC and then was concentrated under reduced pressure to give the title compound that
was used without further purification. LCMS (ESI+}): m/z = 549 4 (M+H)".
{00866] Step 7. (8)-Z-amino-4-({2-(2,2-dif luoroethoxyjethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl) butylamine) butancic acid: To a solution of (8)-2-
{{{benzyvloxy)carbonylamino)-4-({2-(2,2-difluoroethoxyiethvl) (4-(5,6,7 8-tetrahydro-~1,8-
naphthyvridin-2-v1) butyl)amino} butanoic acid hydrochloride (3 g, 5.13 mmotl) in 7-PrOH (30
mkL) was added 20 wt% PA(OH)R/C (720 mg) and the resulting mixture was stirred under an
Hz atmosphere for 3 h and then was filtered and concentrated in vacuo to give the title
compound that was used without further parification. LUMS (ESI+): m/z = 415 4 (M+HY"
{00867} Step 8 (8)-4-((2-(2, 2-difluoroethoxyethyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((1-methyl-1H-pyrazolof3,4-dJpyrimidin-4-yi} amina)
butanoic acid: To a mixture of {S)-2-anno-4-{{({S)-2-fluoro-3-methoxypropyl) (4-(5.,6,7,8-
tetrahydro-1,8-naphthyridin-2-vi} butvl}amino) butanoic acid hydrochioride (150 mg, 333
pumol) in THF (1.6 mL) and H2O (0.4 ml) was added NaHCO: (140 mg, 1.66 mmol} then 4-
chloro-1-methyi-1H-pyrazolo[3.4-d]pyrinudine (62 mg, 366 umol) and the resulting mixture
was heated to 70° C for 1 b, cooled to rt, adpusted to pH = 6 by the addition of 1 M ag. HCI,
and then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the
ttle compound. LCMS (ESI+H): m/z = 347 3 (M+H)". 'H NMR (400 MHz, Methanol-ds) &
ppm 8.56 (s, 1 H) 848 (s, L H}) 7.59(d, /=734 Hz, T H)6.65(d, =746 Hz, | H)585-6.16
(m, THYS5.07 (brdd, /=8.01, 532 Hz, 1 H) 408 (5,3 H)3.94-4.03 (m, 2 H) 3.78 {td,
J=1473 36THz, 2H)349-364(m, SH)332-340(m,3H)2.74-288 (m, 4 H) 246 -
273 (¢, 2H) 1.75-1.99 (m, 6 H).
[00868] Compound 380: (8)-2-((5-cyanopyrimidin-2-yi} amino)-4-((2-(2,2-
difluoroethoxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyamino) butanoic
acid.
{00869} Compound 381: (8)-4-((2-(2, 2-diflucrcethoxyjethyl) (4-(5,6,7,8~tetrahydro~-1,8-
naphthyridin-2-yi} butyBamino)-2-((5-(trifluoromethyllpyrimidin-2-yi} amino} butanoic
acid. To a mixture of {§)-2~amino-4-({2-(2,2-difluorcethoxyethyl) (4-(5,6,7 &-tetrahydro-
1, &-naphthvridin-2-vl) butyl)amino} butanoic acid hydrochlonide (150 mg, 333 pmol} in THF
(2 mL) and HaO (0.5 mL) was added NaHCOs (56 mg, 665 umol} then 2-chloro-5-
(triffuoromethylpyrimidine (91 mg, 499 pmol) and the resulting mixture was heated to 70° C
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for 6 h, cooled to 11, adjasted to pH = 6 by the addition of 1 M aq. HC], and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): mvz = 561.2 (M+H)". 'H NMR (400 MHz, Mecthanol-ds} § ppm
8.62(s, 2H)759(d, =734 Hz, 1 H} 664 (d, /=721 Hz, 1 H} S84 -6.17 (m, 1 H) 4.77 (dd,
J=850, 507 He, L HY 396 (brd, /=440 Hz, 2H) 3.78 {(brt, J=1437 Hz, 2 H) 344 - 3.55 (m,
SHY332-344(m, 3H)272-288(m, 4H)244-256(m, 1 H}224-238(m, 1 H) 1.73 -
2.00 (m, 6 H).

{66878} Compound 382: (8)-2-¢(1 H-pyrazolo{3,4-dpyrimidin-4-yi} amino}-4-((2-{2,2-
diftuoroethoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ypl} butyllamine) butanoic
acid: To a mixture of {8)-2-amino-4-((2-(2,2-difluorocthoxyjethyl) (4-(5.6,7 8-tctrahydro-
1.8-naphthyridin-2-v1} butylamino) butanocic acid hydrochlonde (150 mg, 333 umol) in THF
(1.6 mL) and H20 (0.4 mL) was added NaHCOs (140 mg, 1.66 mmol) and then the 4-chloro-
1H-pyrazolo|3 4-dipyrimidine (57 mg, 366 umol) and the resulting mixture was heated to
70° C for 1 h, cooled to tt, adjusted to pH = 6 by the addition of 1 M ag. HCL, and then
concentrated in vacuo. The crude vesidue was purified by prep-HPLC to give the title
compoundLCMS (ESI+): m/z = 533.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
887 (s, 1H}8O3 (5, 1H)759(d, /=734 Hz, 1 H)665(d, /=734Hz, IH)584-615(m, 1
H) 526 (dd, /=868 526 Hz, 1 H)3.97 (brs, 2H) 3.77 (1d. J=14.79, 3.55 Hz, 2 H) 3.47 -
354(m 5H)333-339(m, 3H)276-285(m, 4H)243-269(m, 2H)1.77-199(m, 6
Hj.

{60871} Compound 383: (8)-2-¢(5-bromopyrimidin-2-yl) aminop-4-({2-(2,2-
diffuoroethoxylethyl} (4-(5,6,7,8-tetrahydvo-1,8-naphthyridin-2-yi} butyllamine) butanoic
acid: To a mixture of (8)-2-amino-4-{((2-(2,2-difluorocthoxyYethyl} (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-y1} butyljamino} butanoic acid hydrochlonide (150 mg, 333 umol} in THF
(1.6 mL} and Hz0 (0.4 mL) was added NaHCO3 (140 mg, | .66 mmol) and then 5-bromo-2-
fluoropyrimidine (65 mg, 366 umol} and the resulting mixture was heated to 70° Cfor 1 h,
cooled to rt, adjusted to pH = 6 by the addition of 1 M aqg. H(1, and then concentrated in
vacuo. The erude residue was purified by prep-HPLC 1o give the title compound. LCMS
(EST+): m/z = 5711 (M+H)". 'H NMR {400 MHz, Methanol-ds} 8 ppm 8.41 (s, 2 H) 7.60 (d,
J=T34Hz, 1 H) 6,64 {d, J=746 Hz, 1 H) 5.80 - 622 {m, 1 H) 4.64 (dd, /=8.62, S.07 Hz, 1 H)
395 (brt, =4 65Hz, 2H)3.78 (td, J=14.67. 183 Hz, 2H)347-355(m, 4 H)3.32-346
(0, 3HY325-330(m, T H)275-286(m 4H)2.41-252(m, 1 H)221-234(m, | H)
196 (dt, =11.77, 6.04 Hz, 2 H) 1 80 (brd, /=281 Hz, 4 H).
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{60872} Compound 384: (8)-4-((2-(2, 2-diflucroethoxyjethyl) {4-(5,6,7,8-tetrahydra-1,8~
naphthyridin-2-yi} butyBaminol-2-(C-(trifinoromethylpyrimidin-4-pl} amino} butanoic
acid: To a muxture of (8)-2-amino-4-((2-(2,2~-difluorocthoxyjethyl) (4-(5,6,7, 8~tctrahydro-
1.8-naphthyridin-2-v1} butyljanuno) butanoic acid hydrochlonde (150 mg, 332 umol) in THF
(1.6 mL} and H20 (0.4 mL) was added NaHCO; (140 mg, 1.66 mmol) and then 4-chloro-2-
(triffuoromethypyrimidine (67 mg, 366 pmol) and the resulting mixture was heated to 70° C
for 1 b, cooled to 1t adjusted to pH = 6 by the addition of 1 M ag. HCI, and then concentrated
in vacuo. The crade residue was puritied by prep-HPLC to give the title compound. LCMS
(EST+)y: m/z = 561.2 (M+H)™. 'H NMR (400 MHz, Methanol-ds) & ppm 8.25 (br d, /=6.11
Hz, 1HY7.59(d, /=734 Hz 1 B)688(d. /=611 Hz, | H)6.64(d, /=734 Hz, 1 H} 582 -
617 (m, L H)4.83 (brs, L H)395(brs, 2H)3.77 (1d, /=14.70, 3.61 Hz, 2 H) 345 -3.57 (m,
S5HY332-345(m, 3H)272-290 (m, 4H)243-256(m, 1 H}225-240(m, 1 H) 1.70 -
2.03 {m, 6 H).

{00873} Compound 385: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-
2-yi} butyDumino)-2-{{5-methylpyrimidin-2-pl} amino) butansic acid.

[80874] Compound 386: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vl) butyDamino)-2-{pyridin-3-ylamino} butanoic acid

{00875] Compound 387 (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro- 1 8-naphthyridin-
2-yd} butylaminop-2-(({-methyl-1 H-pyrazolof3,4-dJpyrimidin-4-yl) amine) butanovic acid.
{06876] Compound 388: (8}-2-((5-cyanopyrimidin-2-yi} amino)-4-((2-methoxyethyl) (4-
(5.6,7,8-tetraliydro- 1 &-naphthyridin-2-yl) butyamino} butanoic acid.

{86877} Compound 389: (8)-4-¢(2-methoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-vl} butyDamino)-2-((5-(trifluoromethyhpyrimidin-2-yl) amino} butanoic acid.

{60878} Compound 390: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-
2=yl butyhamina)-2-{pyridin-2-ylamino) butanoic acid

[00879] Compound 391 (8)-2-((1 H-pyrazolof3 4-djpyrimidin-4-yl} amino)-4-{{2~
methoxypethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi} butyflamino) butanoic acid.
{00880] Compound 392: (8)-2-((5-bromopyrimidin-2-yl} amino}~4-{{2-methaxyethyl} (4~
(5.6,7,8-tetraliydro- L, 8-naphthyridin-2-pl} butylamine} butanoic acid,

{80881} Compound 393: (8)-2-((1H-pyrazolof4,3-dfpyrimidin-7-yl} amino}-4-((2-
methoxyethyl} (4-(5,6,7,8-tetrahpdro- 1, 8-naphthyridin-2-vl) butpDamine) butanoic acid.
{00882 Compound 394 (8)-4-({2-methoxyethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-

2-yl} butyDamino)-2-((2-methoxypyrimidin-4-yl} amine) butanoic acid.
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[60883] Compound 395: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vl} butyDamino)-2-((6-methyipyrazin-2-yl} amine} butanoic acid.
{00884 Compound 396: 2-((G-cyanopyrazin-2-yi) amino}-4-((2-methoxyethyi} (4-(5,6,7,8-
tetraliydyo-1,8-naphthyridin-2-yl} butylamine} butanoic acid.
{00885} Compound 397: {§)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yd} butyfamino)-2-(pyrimidin-4-ylamino} butanoic acid.
{00886} Compound 398: (8)-2-((5-fluoropyrimidin-2-yl) amino)-4-({2~methoxyethyl) (4-
(5.6,7,8-tetrakiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid,
{00887} Compound 399 (8)-4-((2-methoxyethiyl) (4-(5,6,7,8-tetrakydro- 1, 8-naphthyridin-
2-vi) butyDamino)-2-((7-methyi-7TH-pyrrolof 2,3-d jpyrimidin-4-yl} amino) butanoic acid
[00888] Compound 400: (8)-2-((6-(tert-butyDpyrimidin-4-pl} amino)-4-((2-methoxyethyl)
{4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butviamino} butaneic acid
{0088%] Compound 401: (8)-2-((5-cyclopropylpyrimidin-2-y{} amino)-4-((2-methoxyethyl}
{4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid
100898} Compound 402: (8)-d-((2-methoxypethyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthiyridis-
2-vi} butyDamino)-2-{(6-(trifluoromethylpyrinidin-4-yl) amine} butanoic acid.
{60891} Compound 403: (8)-2-((o-(dimethyiaminolpyrimidin-4-pl} aminoj-4-((2-
methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyDamine)} butanoic acid,
[00892] Compound 404: 2-((6-(1H-pyrazol-1-pl} pyrimidin-4-yl} amino)-4-((2-
methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butyflamino} butanoic acid.
{60893} Compound 405: 4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) burylamine)-2-(quinoxalin-2~ylamino} butanoic acid
{60894} Compound 406: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vi) butyDamino)-2-((5-methoxypyragin-2-yl} amine} butanoic acid.
[00895] Compound 407: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vl} butyDamino)-2-((6-phenyipyrimidin-4-yi} amino) butanoic acid.
{00896] Compound 408: ($}-4-(2-methoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-yl) butyamino)-2-{{2-phenyipyrimidin-4-yl} amino) butanocic acid.
100897} Compound 409: (8)-4-((2-methoxpethyl) (4-(5,6,7,8-tetrahiydro-1,8-nuphthiyridin-
2-vi} butyDamino)-2-{(5-phenyipyrimidin-4-yi} amino} butanoic acid.
{60898} Compound 410: (8)-4-((2-methoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2=yl butyhamino)-2-((6-methyl-2-{pyridin-4-pl} pyrimidin-4-yl} amino) butanoic acid.
[60899] Compound 411: (8)-4-(C-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yd} butyDamino)-2-((2-{pyridin-3-pl} quinazolin-4-yl} amino) butanoic acid.
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[80908] Compound 412: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-
2-vl} butyDamino)-2-((6-(pyridin-4-yi) pyragin-2-yi) amine} butanoic acid.

{00901} Compound 413 (8)-4-((2-methoxyerhyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-
2-vl} butyDamino)-2-((5-phenylpyrazin-2-yi} amino) butanvic acid.

{00962} Compound 414: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-y8} butyBamino)-2-({6-phenylpyrazin-2-yi} amino} butanoic acid.

{00903} Compound 415: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-terahydro-1,8-naphthyridin-
2-yl} butyDamino)-2-{{I-methyl- I H-pyrazol-5-yl}) amino) butanoic acid.

{00904} Compound 416: (8)-2-(benzofd]oxazol-2-plamino}-4-{{2-methoxyethyl} (4-
(3,6,7,8-tetrakydro- I, 8-naphthyridin-2-yi} butyllamine} butanoic acid.

[00905] Compound 417: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yi} butylDaminoi-2-((1-meth yi- 1 H-benzof dfimidazol-2-yl) amino) butanoic acid

[00906] Compound 418: (8)-2-(benzofdjthiazol-2-ylamino)-4-({2-methoxyethyl) (4-
(5.6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butyllamine) butanecic acid.

180907] Compound 419: (8)-d-((2-methoxpethyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthiyridis-
2-vi} butyDamino)-2-{{1-methyi-1H-pyrazelof4,3-djpyrimidin-7-yi) amino} bataneic acid.
{60908} Compound 420: (8)-2-((9H-purin-t-yl} amino)-4-({2-methoxyethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butvijamine} butanaic acid,

[6098%] Compound 421: (8}-4-((C-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphihyridin-
2-yd} butyBaminop-2-({5-phenylpyridin-2-yl} amino} butanoic acid.

{60910} Compound 422: (8}-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl} butyDamino)-2-{{4-phenylpyridin-2-yi} amino} butanoic acid.

{80911} Compound 423: (8)-4-((2-methoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vi) butyDamino)-2-((I-methyi-1 H-indazol-3-vi) amino} butanovic acid.

{00912 Compound 424: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vd} butyDamino)-2-((I-methyl-1 H-indol-3-yl) amine} butanoic acid.

{00913} Compound 425: (R)-4-((2-methoxyethyl) (4-(3,6,7,8-tetrahydro-1,8-naphthyridin-
2-vl) butyfamino)-2-{guinoxalin-2-ylamino) butanoic acid.

100914} Compound 426: (8)-4-((2-{(2-methyipyridin-3-yi} oxy)ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} butyllamino)-2-{{5-methylpyrimidin-2-yi} anino)
butancic acid

{00915] Compound 427 (8)-4-((2-((2-methyipyridin-3-yl) oxyjethyl} (4-(5,6,7,8-
tetraliydyo-1,8-naphthyridin-2-y§} butyllamina}-2-(pyridin-3-ylamino)} butanoic acid
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{06916} Compound 428: (8)-2-((I~-methyl-1H-pyrazolof3,4-djpyrimidin-4-yl} amino)-4-
((2-{{2-methylpyridin-3-yl) oxplethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vi}
butylamino} butanoic acid,

{60917 Compound 429: (8)-2-((5-cyanopyrimidin-2-yl} amino)-4-((2-((2-methylpyridin-
3-pé} oxylethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl) butyhamino) butanoic acid.
100918] Compound 430 {S)-4-((2-({ 2-methylpyridin-3-yi) oxpiethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butyllamino)-2-((5-{trifluoromethyDpyrimidin-2-yi)
aming} butanvic acid.

{60919} Compound 431 (8)-4-((2((2-methylpyridin-3-yl} oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butyljamino}-2-{pyridin-2-ylamino} butanovic acid
[00920] Compound 432: (8)-2-({ 1 H-pyrazolof3 4-djpyrimidin-4-yl} amino)-4-{{2-((2-
methylpyridin-3-yi} oxylethyl) (4-(3,6,7,8-tetrabydro-1,8-naphthyridin-2-y 8} butylamine}
butanoic acid.

{00921} Compound 433: (8)-2-((5-bromopyrimidin-2-yl) amino)-4-((2-((2-methyipyridin-
3-vi} oxplethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl) butylamine) butanoic acid.
{86922} Compound 434: (8)-2-¢((1 H-pyrazolof4,3-djpyrimidin-7-yi} amirol-4-((2-{{2-
methvipyridin-3-yi} oxypethyl) (4-(5,6,7,8-tetral ydro-1,8-naphthyridin-2-vl} butylamino)
butanoic acid

609231 Compound 435: (8)-2-((2-methoxypyrimidin-4-yl} amino)-4-{{2-((2-
methylpyridin-3-pi} oxylethyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yf} butyllamino}
butanoic acid.

{86924} Compound 436: (8)-2-¢(6-methyipyrazin-2-yi} amino}-4-{(2-((2-methylpyridin-3-
vi) oxylethyl} (4-(3,6,7,8-tetrafiydro-1,8-naphthyridin-2-yl} batyllamino} butanoic acid.
{80925] Compound 437: (8)-2-((3-cyanopyrazin-2-yi} amino)-4-{(2-((2-methylpyridin-3-
v oxyplethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyllamino) butanoic acid
[00926] Compound 438: (8)-4-(2-((2-methylpyridin-3-yl) oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} hutyllamino}-2-(pyrimidin-4-ylamino} butanoic acid.
{00927} Compound 439: ($)-2-¢(5-fluoropyrimidin-2-yl} amino)-4-{{2-{(2-methylpyridin-
3-pl) oxyjethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl) butyDamine} butanoic acid.
{80928} Compound 440: (8)-2-((7-methyl-TH-pyrrolof2,3-djpyrimidin-d-y) amino}-4-({2-
((2-methylpyridin-3-pl) oxylethyl) (4-(35,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi}

butylamino} butanoic acid,
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[80925] Compound 441: (8}-2-((6~{tert-butyDpyrimidin-4-yi} amino)-4-{{2-((2-
methyipyridin-3-yi} oxyyethyl} (4-{5,6,7,8~tetrahydro-1,8-naphthyridin-2-pl) butyDamino)
butanoic acid
[00936] Compound 442: (8)-2-((5-cyclopropyipyrimidin-2-yl} amino)-4-({2-((2-
methylpyridin-3-pi} oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y} butyllamino)
butanoic acid.
{00931} Compound 443: (8)-4-((2-({ 2-methylpyridin-3-yi) oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y butyllamino}-2-{{6-@rifluoromethyhpyrimidin-4-yi)
aming} butanvic acid.
{60932} Compound 444: (8)-2-((6-{dimethylaminodpyrimidin-4-pl} aminop-4-((2-{{2-
methylpyridin-3-yi} oxyyethyl) (4-(3,6,7,8-¢etrahydro-1,8-naphthyridin-2-vl) butylamino)
butanoic acid.
{00933} Compound 445: (8)-2-(¢6-(1 H-pyrazol-I-pl) pyrimidin-4-vl) amino)-4-({2-({(2-
methylpyridin-3-yi} oxylethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yl) butyflamino)
butanoic acid.
{80934} Compound 446: (8)-4-((2-{(2-methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butylamino}-2-{guinoxalin-2-vlamine) butanoic acid
{00935] Compound 447 (8)-2-({5-methoxypyrazin-2-yl} amina)-4-((2-({2~-methylpyridin-
3-vi} oxylethyd) (4-(5,8,7,8~tetrahtydro-1,8-naphthyridin-2-yi} butyljamino) butanoic acid
{06936} Compound 448: (S}-4-((2-((2-methylpyridin-3-vl) oxylethiyl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-y§) butyllamino)-2-({6-phenylpyrimidin-4-yl} amino)
butanoic acid.
{06937} Compound 449: (§)-4-((2-((2-methylpyridin-3-pl} oxy}ethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyljamino}-2-{{2-phenyipyrimidin-d-y} amino)
butanoic acid.
{00938} Compound 4530: (8)-4-(2-((2-methylpyridin-3-yl) oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} butyllamino}-2-((5-phenylpyrimidin-4-pl} amino)
butanoic acid.
180939] Compound 451: (8)-2-((6-methyl-2-(pyridin-4-yi} pyrimidin-4-yl} aminoj-4-{({2-
((2-methylpyridin-3-pl} oxylethyl) (4-(5,6,7,8-tetraliydro- L, 8-naphthyridin-2-yi}
butylaminoe} butanoic acid.
{00940] Compound 4582: (8)-4-((2-((2-methyipyridin-3-yi) oxyjethyl} (4-(5,6,7,8-
tetraliydro-1,8-naphthyridin-2-y&} butylamino}-2-((2-{pyridin-3-vl} quinazolin-4-yl) amino}
butanoic acid.
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{80941} Compound 4533: (8)-4-((2-({2-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl) butyllamino}-2-{{6-(pyridin-4-yi} pyrazin-2-yl) amine}
butanoic acid

[00942] Compound 454: (8)-4-(2-((2-methylpyridin-3-yl) oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y§} butyllaminop-2-((5-phenylpyrazin-2-yl} amino} butanovic
acid.

{00943} Compound 485 (8)-4-((2-({ 2-methylpyridin-3-yi) oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y butyilamino}-2-({6-phenylpyrazin-2-yi) amine} butanoic
acid.

{60944} Compound 456: (8)-4-((2-(( 2-methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y} butyhamino}-2-({4-phenylpyridin-2-yl) amino) butanoic
acid.

[00945] Compound 437 (8)-4-((2-((6-methylpyridin-3-yi) oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphihyridin-2-y§} butyllamino)-2-({4-phenylpyridin-2-yl) aminoj butanoic
acid.

{80946} Compound 458: (8)-2-((OH-purin-6-yl} amino}-4-{(2-(C-methylpyridin-3-yi
oxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyamino) butanovic acid.
{00947} Compound 489 (8)-2-((I-methyl-1 H-pyrazolof4,3-djpyrimidin-7-yi} amino)-4-
{(2-((2-methylpyridin-3-pl) oxyjethyl) {(4-(5,6,7,8-tetrafiydro-1,8-naphthyridin-2-yh
butyljamine} butanoic acid.

{60948} Compound 460: (8)-2-tbenzofdithiazol-2-ylamino)-4-((2-(( 2-methylpyridin-3-yl)
oxylethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi) butylamino) bhutanovic acid.
{66949} Compound 461: (8)-2-(([-methyl-1H-benzofdfimidazol-2-pi} amino)-4-{(2-((2-
methyipyridin-3-yi} oxyjethyl} (4-(5,6,7,8-tetrabydro-1,8-naphihyridin-2-yl) butyllamino)
butanoic acid.

[00956] Compound 462; (8)-2-(benzofdloxarol-2-ylaminal-4-((2-{{ 2-methylpyridin-3-y)
oxylethpl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) butyl)amine} butanocic acid
{00951} Compound 463: (8)-2-((I-methyl- 1 H-pyrazol-5-yl) aminop-4-({2-((2-
methyipyridin-3-yl} oxylethyl} (4-{5,6,7,8~tetrahiydro-1,8-naphthyridin-2-yl) butylanino)
butancic acid.

{66952} Compound 464: (8)-2-({I-methyl-1H-indazol-3-pl} amine}-4-((2-({2-
methyipyridin-3-yi} oxyjethyl) (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-yh) butyllamino)

butanoic acid.
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[80933] Compound 465: (8}-2-((I-methyl-1H-indol-3-yl} aminop-4-((2-{{2-methylpyridin-
3-vi} oxplethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi) butyllamino) butanoic acid.
{00954 Compound 466 (8)-4-((2-((5-fluoropyridin-3-yl} oxylethvl) (4-(5,6,7.8-
tetraliydyo-1,8-naphthyridin-2-yl} butylamino}-2-((5-methylpyrimidin-2-yi} amino)
butanoic acid.
{00955] Compound 467 {8)-4-((2-({5-fluoropyridin-3-yl} oxyethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyllamino)-2-(pyridin-3-ylamino} butanoic acid
{66936} Compound 468: (8}-4-((2-{({5-fluoropyridin-3-y§} oxyethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vl} butyllamino}-2-{{1-methyi-i H-pyrazolof3,4-d[pyrimidin-
4-pi) amino} butanoic acid.
{00957 Compound 469: (8)-2-({5-cyanopyrimidin-2-yl}) amino)-4-{(2-{(5-fluoropyridin-3-
vi} oxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butylaminoe) butanovic acid
{00958} Compound 470: (8)-4-((2-((5-fluoropyridin-3-yi} oxylethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphithyridin-2-y) butyilamino}-2-((3-(trifluoromethypyrimidin-2-yl)
aming} butanvic acid.
{86939} Compound 471: (8)-4-((2-{(5-fluoropyridin-3-p} oxylethyl} {(4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butyllamino}-2-(pyridin-2-ylamino) butanovic acid
{00960] Compound 472: (8)-2-(( I H-pyrazole{3,4-djpyrimidin-4-yl) amino}-4-({2-((5-
fluoropyridin-3-yi} oxyiethyly (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vl} butyliaming
butansic acid.
{60961} Compound 473: (8)-2-¢(5-bromopyrimidin-2-yl) amino}-4-((2-({3-fluoropyridin-
3-vl} oxylethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi} butylamino) butanoic acid.
{80962} Compound 474: (8)-2-((1 H-pyrazolof4 3-djpyrimidin-7-y} aminol-4-((2-{{5-
Sluoropyridin-3-yi} oxylethyl} {4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butyamino}
butanoic acid.
{00963} Compound 473: (8)-4-(2-((5-fluoropyridin-3-pl} oxplethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphihyridin-2-y} hutyilamino}-2-((2-methoxypyrimidin-4-yi) amino}
butanoic acid.
{00964} Compound 476: (8)-2-((6-{ 1 H-pyrazol-1-yl} pyrimidin-4-pl) amino}-4-{(2-((5-
Jluoropyridin-3-yl} oxyethyl} {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl) butyamino)
butancic acid
{00965] Compound 477 (8)-2-({6-(dimethylamino)pyrimidin-4-yl} amino)-4-{{2-((5-
Jluoropyridin-3-vl) oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi) butyliamino}
butanoic acid.
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[80966] Compound 478: (8}-4-((2-((5-fluoropyridin-3-pl} oxyethyl} {4-(5,6,7,5-
tetrahydro-1,8-naphthyridin-2-p) butyllamino}-2-{{6-@rifluoromethyDpyrimidin-4-yi}
amino) butanaic acid.

{00967} Compound 479: (8)-2-((5-cyclopropyipyrimidin-2-yl} amino)-4-({2-((5-
Jluoropyridin-3-yi) oxyiethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyliamino}
butanoic acid.

[00968] Compound 480: (8)-2-((6-(tert-butyDpyrimidin-4-yl) aminoy-4-({2-((5-
fluoropyridin-3-yl) oxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyljaming}
batanoic acid.

{80969} Compound 481: (8)-4-((2-((5-fluoropyridin-3-pl} oxylethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yi} butylamino}-2-({7-methyl-7TH-pyrrolof 2, 3-dJpyrimidin-
4-yi} amino} batanoic acid.

{00978 Compound 482: (8)-4-((2-((5-fluoropyridin-3-yi} oxyethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-yi} butyllamino}-2-{{5-fluoropyrimidin-2-yl} amino)
butanoic acid.

{86971} Compound 483: (8)-4-((2-{(5-fluoropyridin-3-p} oxylethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butylyamino}-2-{pyrimidin-4-plamino} butanoic acid.
{00972 Compound 484: (8)-2-((3-cyanopyrazin-2-yl} amina)-d-((2-((5-fluoropyridin-3-yi)
oxyethypl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) batyl)amine} butancic acid
{06973} Compound 485: (8}-4-(2-((5-fluoropyridin-3-yi} oxylethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphithyridin-2-yl) butyllamino}-2-{{6-methylpyrazin-2-yi) amino)} butanoic
acid.

{80974} Compound 486: (8)-4-((2-{((5-fluoropyridin-3-pl} oxyethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butvijamino}-2-{{6-phenylpyrazin-2-yi} amino} butanoic
acid,

{00975] Compound 487 (8)-4-(2-((5-fluoropyridin-3-pl} oxplethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphihyridin-2-y} hutyilamino}-2-((3-phenylpyrazin-2-yi) amino) butanoic
acid.

{80976] Compound 488: (8)-4-((2-{{5-fluoropyridin-3-yl} oxyjethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyllanino)-2-{{6-(pyridin-4-yi} pyragin-2-yl} amine}
butancic acid

{00977 Compound 489 (8)-4-((2-((5-fluoropyridin-3-yl} oxylethvl) (4-(5,6,7.8-
tetraliydro-1,8-naphthyridin-2-y&} butylamino}-2-((2-{pyridin-3-vl} quinazolin-4-yl) amino)
butanoic acid.
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[80978] Compound 498: (8}-4-((2-((5-fluoropyridin-3-pl} oxyethyl} {4-(5,6,7,5-
tetrahydro-1,8-naphthyridin-2-p) butyllamino}-2-{{6-methyl-2-{pyridin-4-yl} pyrimidin-4-
yi) amino} butanoic acid.

[60979] Compound 491 (8}-4-{2-((5-fluoropyridin-3-pl} oxyplethyl} (4-(5,6,7.8-
tetrafiydro-1,8~-naphthyridin-2-y§} butylaminop-2-((5-phenyipyrimidin-4-yl} amino)
butanoic acid.

[00988] Compound 492: (8)-4-((2-((5-fluoropyridin-3-vl} axyethyl} (4-(5.6,7,8-
tetrahydro-1,8-naphithyridin-2-y butyllamino}-2-{{2-phenylpyrimidin-4-yi} amino)
batanoic acid.

{60981} Compound 493: (8)-4-((2-((5-fluoropyridin-3-pl} oxylethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butvlamino}-2-((6-phenylpyrimidin-4-yl} amino)
butanoic acid.

[00982] Compound 494: (8)-4-((2-((5-fluoropyridin-3-yi} oxyethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butyllamino)}-2-{{5-methoxypyrazin-2-yl} amino)
butanoic acid.

{80983} Compound 495 (8)-4-((2-{(5-fluoropyridin-3-p} oxylethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butvllamino}-2-{guinoxalin-2-ylaminoe) butanoic acid
{00984 Compound 496 (8)-4-((2-((5-fluoropyridin-3-yl) oxylethyl) (4-(5,6,7.8-
tetrafiydro-1,8-naphthyridin-2-y§} butyllaminop-2-((4-phenylpyridin-2-pl) amino) butanoic
acid.

{60985} Compound 497: (8}-4-((2-{{5-fluoropyridin-3-yi} oxyjethyl} {(4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyflaming)-2-({5-phenylpyridin-2-yl} amino} butanoic
acid.

{86986} Compound 498: (8)-2-((9H-purin-6-yf} amino}-4-{{2-((5-fluoropyridin-3-yi)
oxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butylamino) butancic acid.
{00987} Compound 499: (8)-4-(2-((5-fluoropyridin-3-pl} oxplethyl} (4-(5,6,7.8-
tetrahydro-1,8-naphihvridin-2-y{} butyilamino}-2-{(I-methyl-1H-pyrazolof4,3-dipyrimidin-
7-yl} amino} butanoic acid

{00988] Compound 500: (8)-2-(benzofdithiazol-2-ylamina}-4-(2-((5-fluoropyridin-3-yi}
oxylethyl) (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyDamino} butanvic acid.
{60989} Compound 501: (8)-4-((2-((5-fluoropyridin-3-pl} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butyllamino}-2-((I-methyl-1 H-benzofdfimidazol-2-yi)

aming} butanoic acid.
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[809%6] Compound 502: (8)-2-(benzofd]oxarol-2~ylamino}-4-{{2-((5-fluorcopyridin-3~yi}
oxylethyl) (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyDamino) butanvic acid.
{00991] Compound 503: (8)-4-((2-((5-fluoropyridin-3-yl} oxylethvl) (4-(5,6,7,8-
tetraliydro-1,8-naphthyridin-2-yi} butylamino}-2-((I-methyl- 1 H-pyrazol-5-y} amino}
butanoic acid.
{00992] Compound S04: {8)-4-((2-({5-fluoropyridin-3-yl} oxylethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yi} butylamino)-2-({1-methyl-1 H-indazol-3-yl) amino)
butanoic acid.
{60993} Compound 505: (8)-4-((2-((5-fluoropyridin-3-yl} oxyethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butyljamino}-2-{{1-methyi-1 H-indol-3-yl) aminoc)
butanoic acid
[009%4] Compound S06: {$)-4-((2-({6-methylpyridin-3-yl} oxplethyl) (4-(3,6,7,8-
tetrahydro-1,8-naphithyridin-2-y§ butyilamino}-2-((3-methylpyrimidin-2-pl} amino)
butanoic acid.
1080995] Compound 507 (8)-4-((2-{{6~methyipyridin-3-yi} oxy)ethyl} (4-{5,6,7,8~
tetrahydro-1,8-naphthyridin-2-pl) butyllamino}-2-{pyridin-3-ylamino) butanvic acid
{66996} Compound 508: (8)-2-(¢{I-methyl-1H-pyrazolo3.4-djpyrimidin-4-yl} amino)-4-
({2-((6-methylpyridin-3-yi) oxyjethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl}
buiyliamine} butanoic acid.
{06997} Compound 509: {$}-2-((5-cyanopyrimidin-2-y} amino}-4-(2-{{6-methylpyridin-
3-pb} oxyjethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl) butyhamina) butanoic acid.
{66958} Compound 510: (8)-4-¢(2-{(6~-methylpyridin-3-yi} oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyllamino}-2-{{5-@rifluoromethyDpyrimidin-2-yi}
aming} butanvic acid.
{00999 Compound 511: (8)-4-((2-((6-methylpyridin-3-yl) oxyjethyl) (4-(5,6,7,8~
tetrahiydro-1,8-naphthyridin-2-y} butyllamino}-2-(pyridin-2-ylamino) butanoic acid.
{001000] Compound 512: (8)-2-¢¢1 H-pyrazolof3,4-djpyrimidin-4-yi} amino)-4-{(2-((6-
methylpyridin-3-yl} oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyflamino)
butanoic acid.
861001} Compound 513: (8)-2-((5-bromopyrimidin-2-yl} amino}-4-((2-{{6-methylpyridia-
3-vi) oxplethyl) (4-(3,6,7 8-tctrakydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid.
{001002] Compound 514: (8)-2-((I H-pyrazolef4,3-djpyrimidin-7-yl) amino}-4-((2-((6-
methylpyridin-3-yi} oxy}ethyl} (4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-y} butylamino)
butanoic acid.
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[801003] Compound 515 (8)-2-((2-methoxypyrimidin-4-yi} aminop-4-((2-{{6~
methyipyridin-3-yi} oxyyethyl} (4-{5,6,7,8~tetrahydro-1,8-naphthyridin-2-pl) butyDamino)
butanoic acid

[001004] Compound 516: (8)-2-((6-methylpyrazin-2-yl} amino}-4-((2-{{6-methylpyridin-3-
vi) oxyiethyl) (4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl} butylamine) butanvic acid.
1001005] Compound S17: {8}-2-((3-cyanopyrazin-2-pl}) amino}-4-((2-{{6-methylpyridin-3-
vi) axypethyl) (4-(5,6,7,8-tetrahydro~1 8-naphthyridin-2-yl) butyDamino} butanoic acid.
[661006] Compound S18: (8)-4-¢(2-{(6-methyipyridin-3-yi} oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyamino}-2-{pyrimidin-4-plamino) butanoic acid
{861007 Compound 519: (8)-2-((5-fluoropyrimidin-2-yl} amino)-4-{(2-((6-methylpyridin-
3-vl) oxplethyl) (4-(5,6,7,8-tctrakydro-1,8-naphihyridin-2-yl) butyllamino) butanoic acid.
{001008] Compound S28&: {(8)-2-((7-methyl-7TH-pyrrolof2,3-djpyrimidin-4-yi) amino}-4-((2-
{(6-methylpyridin=-3-yi} oxypethyl} (4-(5,6,7, 8-tetrabydro-1 8-naphthyridin-2-pl}
butyljamine} butanoic acid.

[001009] Compound 521 (8)-2-((6~{tert-butyDpyrimidin-4-yl} amino)-4-{(2-{(6-
methyipyridin-3-yi} oxyyethyl} (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyDamino)
batanoic acid

{001010] Compound 522 (8)-2-({5-cyclopropylpyrimidin-2-yi} amino)-4-{(2-((6-
methylpyridin-3-yi} oxy)ethyl} (4-(3,6,7,8-tetraliydro-1 S-naphthyridin-2-yl} butyDamine}
butansic acid.

[661011] Compound 523: (8}-4-(2-{{G~-methylpyridin-3-vl) oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y8) butyilamino}-2-{{6~@rifluoromethyhpyrimidin-4-yi)
aming} butanvic acid.

{861012] Compound 524: (8)-2-((6-{dimethylamino}pyrimidin-4-pl} aminoj-4-((2-{{6-
methylpyridin-3-yi} oxyyethyl} (4-(5,6,7,8-¢etrabiydro-1,8-naphthyridin-2-vl) butylamino)
butanoic acid.

{001013] Compound 525: (8)-2-(¢6-(1 H-pyrazol-I-yl) pyrimidin-4-vl) amino)-4-({2-{{(6-
methylpyridin-3-yi} oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyflamino)
butanoic acid.

[801014] Compound 526: (8)-4-((2-{(6-methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butylamino}-2-{guinoxalin-2-ylamine) butanoic acid
001015 Compound 527 (8)-2-({5-methoxypyrazin-2-yl} amina)-4-((2-({6-methylpyridin-
3-pi} oxplethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyhamino) butanoic acid.
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[801016] Compound 528: (8)-4-((2-({6-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl) butyllamino)-2-{{6-phenylpyrimidin-4-yl} amino)
butanoic acid
[601017] Compound 529: (8)}-4-(2-((6-methylpyridin-3-yl) oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y§} butylaminop-2-((2-phenylpyrimidin-4-pl} aminol
butanoic acid.
{001018] Compound 530: (8)-4-((2-({6-methylpyridin-3-yi) oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-y§) butylamino}-2-({5-phenylpyrimidin-4-yl} amino)
batanoic acid.
{861019) Compound 531: (8)-2-((G-methyl-2-(pyridin-4-yi} pyrimidin-4-yl} amino)-4-((2-
({G-methylpyridin-3-vl) oxylethyl) (4-(5,6,7 8-tctrahydro-1,8-naphthyridin-2-yi}
butyliamine) butanoic acid.
[001020] Compound 532: (8)-4-((2-((6-methylpyridin-3-yi) oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphithyridin-2-yb} butyvilamino}-2-({2-(pyridin-3-vl) quinazolin-4-yl) amino)
butanoic acid.
801021 Compound 533: (8)-4-((2-{(6-methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butylyamino)=-2-({6-(pyridin-4-yl} pyrazin-2-yl} amino}
butanoic acid
001022 Compound 534: (8}-4-(2-{(6-methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8~
tetrahydro-1,8-naphihyridin-2-y§} butyilamino}-2-((S-phenylpyrazin-2-yl) amino} butanoic
acid.
[861023] Compound 535: (8)-4-¢(2-{(6~-methylpyridin-3-yi} oxyjethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyllamino}-2-{{6-phenylpyrazin-2-yi) amine} butanoic
acid.
[001024] Compound 536: (8)-2-({ 1-methyl-1H-pyrazol-5-yl) amino}-4-((2-({(6-
methylpyridin-3-yi} oxy}ethyl) (4-(3,6,7,8-tetrahydro-1 S-naphthyridin-2-yl} butyllamino)
butanoic acid.
{001025] Compound 537: (8)-2-(benzofdfoxazol-2-ylamino)-4-((2-((6-methylpyridin-3-yi)
oxylethyl) (4-(5,6,7,.8-tetrahydro-1,8-naphthyridin-2-yl} butylamino} butanvic acid.
[861026] Compound 538: (8)-2-¢(I-methyl-1 H-benzofdiimidazol-2-yi} amino}-4-{C-{(6-
methvipyridin-3-y} oxyjethyl) (4-(5,6,7,8-tetral ydro-1,8-naphthyridin-2-yl) butylamino)
butanoic acid
[601027) Compound 539: (8)-2-(benzofdfthinzol-2-yiamino}-4-((2-((6-methylpyridin-3-yi)
oxyethyl) (4-(5,6,7,8-tesraliydro-1,8-naphthyridin-2-yl) batyDamino} butancic acid.
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[801028] Compound 548: (8)-2-((I-methyl-1H-pyrarolof4,3-dJpyrimidin-7-yl} amino)-4-
((2-{{6-methylpyridin-3-yl) oxplethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi}
butylamino} butanoic acid,
[001029] Compound 541: (8}-2-((0H-purin-6-yl} amino}-4-((2-({6-methylpyridin-3-yi}
oxyjethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyllamine} butancic acid.
1001030] Compound S42: {S}-4-((2-({G-methylpyridin-3-yi) oxplethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butylamino)-2-({S-phenylpyridin-2-yl) amino) butanoic
acid.
{601031] Compound 543 (8)-4-((2((2-methylpyridin-3-yl} oxy)ethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butyljamino}-2-{{5-phenylpyridin-2-yl} amino) butanoic
acid.
{001032] Compound S44: {§)-2-((I-methyl- i H-indagol-3-yi} amine}-4-({2-((6-
methylpyridin-3-pl} oxylethyl) (4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-y 8} butyflamino}
butanoic acid.
1001033] Compound 545: (8)-2-((I-methyl- 1 H-indol-3-yl} aminop-4-((2-({6-methyipyridin-
3-vi} oxplethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi) butyllamino) butanoic acid.
{661034] Compound 546: (8)-2-({5-methylpyrimidin-2-yl} amino)-4-{{2-(pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yl} butylamino} butanoic acid.
[001035] Compound 547: (8)-4-((2~{pyridin-2-yloxyethyl) (4-(5,6,7,8-tetrahydro-1,8~
naphithyridin-2-yl} butyamino)-2-{pyridin-3-ylamine} butanoic acid.
[661036] Compound 548: (8)-2-¢(I-methyl-1H-pyrazolof 3, 4-djpyrimidin-4-yl} amino)-4-
((2-{pyridin-2~vioxyplethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyllamino)
butanoic acid.
861037 Compound 549: (8)-2-((S-cyanopyrimidin-2-yl} aminoj-4-({2-{pyridin-2-
vioxylethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl} butyfamina} butanoic acid.
[001038] Compound 588: (8)-4-((2~(pyridin-2-yioxylethyl) (4-(5,6,7,8-teirahiydro-1,8~
naplithyridin-2-yl) butylamino)-2-{(5-(trifluoromethyDpyrimidin-2-y{} amino} butanoic
acid.
{001039] Compound 5351: (8)-2-(pyridin-2-ylamino}-4-((2-{pyridin-2-ploxyethyl} (4-
(3,6,7,8-tetrakydro- I, 8-naphthyridin-2-yl} butyllamine} butanoic acid,
{661040) Compound 552: (8)-2-(( 1 H-pyrazolo]3 4-djpyrimidin-4-pl} amino}-4-((2-{pyridin-
2-vlaxypethyl} (4-(5,6,7,8-tetralydro- 1, 8-naphthyridin-2-pl} butvhamino} butanoic acid.
[001041] Compound 553: (8)-2-((5-bromopyrimidin-2-yi) amino}-4-{{2-(pyridin-2-
vioxyethyly {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-vl} butyBamine} batanoic acid.
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801042 Compound 554 (8)-2-((1 H-pyrazolof4,3-djpyrimidin-7-yl} amipop-4-((2-{pyridin-
2-vioxyplethyl) (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butyDamino) butanovic acid.
1001043 Compound 585: (8)-2-({2-methoxypyrimidin-4-pl} aminoj-4-({2-{pyridin-2-
vioxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyamina} butanoic acid.
001044 Compound 536: (8)-2-((6-methylpyrazin-2-pl} amino}-4-((2-{pyridin-2-
véioxyjethyly (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-vl} butyhamino} butancic acid
[001045] Compound S87: (8)-2-((3-cyanopyrazin-2-yl} amino)-4-({2-{pyridin-2-yloxy)ethyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamino) butanocic acid.

{001046] Compound 558: (8)-4-((2-(pyridin-2-vioxylethyl (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyllaminol-2-(pyrimidin-4-ylamino} butanoic acid.

[001047 Compound 589: (8)-2-((5-fluoropyrimidin-2-yl} amino}-4-((2-{pyridin-2-
viexyethyl) {4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-vl} butyhamine} butanoic acid
{001048] Compound 560: (8)-2-((T-methyl-7TH-pyrrolof 2, 3-d jpyrimidin-4-pi) aminol-4-((2-
{pyridin-2-vioxyjethyi} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyamino) butanoic
acid.

8610491 Compound 561 (8)-2-((6-(tert-butypyrimidin-4-yi} amino}-4-((2-(pyridip-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yl} butyllamino} butansic acid.

{001 050) Compound 562: (8)-2-({S-cyclopropylpyrimidin-2-vi} amino}-4-{{2-(pyridin-2-
viexyjethyly {4-(5,6,7,8-tetraliydro-1,8-naphihyridin-2-vl} butyamine} butanoic acid
{061651 | Compound 563: {$)-4-((2-(pyridin-2-ploxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl) butyBamino)-2-{(6-(rifluoromethyDpyrimidin-4-pi} amino) butanoic
acid.

{80610521 Compound 564: (8)-2-((6-{dimethyiaminolpyrimidin-4-pl} aminoj-4-((2-{pyridin-
2-vioxylethyl} (4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-pl} butyDamino) butanocic acid.
[001053] Compound 565: (8)-2-((6-(1 H-pyrazol-1-yl) pyrimidin-4-pl) amino}-4-((2-
(pyridin-2~vloxylethiyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butrylamino) butanoic
acid.

{001034] Compound 566: ($)-4-((2-(pyridin-2-yloxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl) butyamino)-2-(quinoxalin-2-ylamine} batancic acid

[801035] Compound 367 (8)-2-((S-methoxypyrazin-2-yb) amino)-4-({2-(pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl} butyllamino} butanoic acid.

{001 056] Compound 568: (8)-2-((6-phenylpyrimidin-4-yi) amino)-4-({2-(pyridin-2-
vioxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyamina} butanoic acid.
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861037} Compound 569: (8)-2-((2-phenylpyrimidin-4-yl) amino)-4-({2-{pyridin-2-
vioxplethyl) (4-(3,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyDamine} butanoic acid.
001058 Compound 570: (8)-2-((5-phenylpyrimidin-4-yl} amino)-4-{(2-{pyridin-2~
vioxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyamina} butanoic acid.
[00105%] Compound 571: {8)-2-((6-methyl-2-(pyridin-4d-pl} pyrimidin-4-yl) amino}-4-((2-
{pyridin-2-ploxyjethyl} (4-{5,6,7,8-tctrahydro-1,8-naplithyridin-2-yi) butyliamino) butanovic
acid.

[861660] Compound S72: (8)-4-((2-(pyridin-2-vioxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyhamino)-2-((2-{pyridin-3-yl) quinazolin-4-yl} amino) butanoic acid
{861061 Compound 573: (8)-4-((2-(pyridin-2-yioxyjethyl) (4-(5.6,7,8-tetrahpdro-1,8-
naphthyridin-2-yi} butyDaminol-2-((6~-{pyridin-4-yl} pyrazin-2-yl} amino) butanoic acid.
[001062] Compound 574 {8)-2-((5-phenyipyrazin-2-yl} amino}-4-((2-{pyridin-2-
vioxyjethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-vl} butyDamina} butanoic acid
{001063] Compound 575: ($}-2-((6-phenylpyrazin-2-vl) amino)}-4-({2-(pyridin-2-
vioxyplethyl) (4-(3,6,7,8-tetralydro-1,8-naphthyridin-2-yl butybamino} buranoic acid
[8061064] Compound 576: (8)-2-((I-methyl- ] H-pyragol-5-yl} amino}-4-((2-(pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yl} butyllamino} butansic acid.
{001065] Compound 577 (8)-2-(benzofdloxazol-2-ylamina}-4-((2-(pyridin-2-vioxy)ethyl)
{4-(5,6,7,8-¢etrafiydro-1,8-naphthyridin-2-yl} butyamino} butanoic acid

{061866] Compounnd 578: {$}-2-((I-methyl-1H-benzo{dfimidazol-2-vi) aminoj-4-((2-
{pyridin-2-vioxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butylamino) butanocic
acid.

80610671 Compound 579: (8)-2-¢benzoldjthiazol-2-ylaminol-4-((2-(pyridin-2-yloxyethyl)
(4-{5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butylhamino} butanocic acid.

[001068] Compound 580: (8)-2-({ 1-methyl-1 H-pyrazolof4,3-dJpyrimidin-7-yl} amino)-4-
{{2~(pyridin-2-yloxyjethyl) (4-(5,6,7,8-tetrahydro~-1,8-naphthyridian-2-yl) butyhamino)
butanoic acid.

{001069] Compound 581: ($)-2-((9H-purin-6-yl) amino}-4-({2-(pyridin-2-yloxyjethyi} (4~
(5.6,7,8-tetraliydro- L, 8-naphthyridin-2-pl} butylamine} butanoic acid,

861070 Compound 582: (8)-2-(¢(S-phenyipyridin-2-vl} amino)-4-({2-(pyridis-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl} butyllamino} butanoic acid.
1001071 Compound 583 (8)-2-((4-phenylpyridin-2-yi) amino}-4-((2-(pyridin-2-
vioxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyamina} butanoic acid.
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[801972) Compound 584: (8}-2-((I-methyl-1 H-indol-3-yl} aminop-4-((2-{pyridin-2-
vioxplethyl) (4-(3,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyhamine} butanoic acid.
1001073 Compound 585: (8)-2-({I-methyl-1 H-indazol-3-yl} amino}-4-((2-{pyridin-2-
vioxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyamina} butanoic acid.
{001074] Compound 586: (8)-4-((2-(3,5-difluorophenoxyethyl} (4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-yl} butyamino)-2-{((5-methyipyrimidin-2-yl} amino} butanoic acid.
[001975) Compound S87: (8)-4-((2-(3,5-difluorophenoxyethyl} (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-yil} butyDamino)-2-(pyridin-3-ylamine} butanoic acid,

{081076] Compound 588: (8)-4-((2-(3,5-diflucrophenoxyiethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butylaminol-2-((1-methyl-1 H-pyrazolof3,4-djpyrimidin-4-vl} amino}
butanoic acid

{001877] Compound S89: {§)-2-((5-cyanopyrimidin-2-yl} amino}-4-((2-(3,5-
diffuorophenoxylethyl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyfiamino} butanoic
acid.

[001078] Compound 598: (8)-4-((2-(3,5-difluorophenoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBaminol-2-((5-(trifinoromethyldpyrimidin-2-yi} amino} butanoic
acid.

001079 Compound 591 (8)-4-((2-(3, 5-difluorophenoxy)ethyl} (4-(5,6,7, 8-tetrahydro-1,8-
napfithyridin-2-yl} butyDamino)-2-ipyridin-2-ylamine} butanoic acid.

{061080] Compound 592: {8}-2-¢(1 H-pyrazolo]3,4-djpyrimidin-4-yl}) amino}-4-{{2-(3,5-
diffuorophenoxyethyl) (4-(5,6,7 8-tctrahydro-1,8-naphthyridin-2-yl) butyDamino) butanoic
acid.

6610811 Compound 593: (8)-2-((5-bromopyrimidin-2-yl} amino}-4-((2-(3,5-
difluorophenoxyjethyl} (4-(5.6,7,8-tetralydro-1,8-naphthyridin-2-v) butyDamino) butanoic
acid,

{001082] Compound 5%4: (8)-2-¢((1 H-pyrazolof4,3-djpyrimidin-7-yl) amino)-4-{{2~(3,5-
difluorophenoxylethyl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyflamino} butanoic
acid.

[001083] Compound 595: (8)-4-((2-(3,5-difluorephenoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyhaminol-2-((2-methoxypyrimidin-4-yi} amine} butanoic acid.
{661084] Compound 596: (8)-4-(¢2-(3,5-difluorophenoxyjethyl} (4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-yl} butyamino)-2-((6-methylpyrazin-2-yl) amino} butanoic acid.
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[801085] Compound 597 (8)-2-((3-cyanopyrazin-2-pl} amino)-4-{{2~(3,5-
difluorophenoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyDamino) butanoic
acid,

[001086] Compound 598: (8)-4-((2-(3, 5-difluorophenoxyjethyl} {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butyllamino)-2-{pyrimidin-4-ylamino) butanoic acid.

1001087 Compound 599 {8)-4-((2-(3, 5-difluorophenoxylethyl} (4-(5,6,7, 8-tetrakydro-1,8-
naphthyridin-2-yl} butylamino)-2-({5-fluoropyrimidin-2-yl) amino} butanoic acid
[661088] Compound 600: (8)-4-¢(2-(3,5-difluorophenoxyethiyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butybaminoy-2-((7-meihyl-7TH-pyrrolof2,3-djpyrimidin-4-yl) amino)
butancic acid.

[00108%] Compound 601: (8)-2-((6-tert-butypyrimidin-4-yl) amino)-4-((2-(3,3~
diffuorophenoxylethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyDamine} butanoic
acid.

{001090] Compound 602: (8)-2-((5-cyclopropyipyrimidin-2-yl) amina)-4-((2-(3,5-
diftuorophenoxylethyl} (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl} butyDamino} butanvic
acid.

{66109 Compound 603: (8)-4-(¢2-(3,5-difluorophenoxyiethyl} (4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-yi) butyDamino)-2-((6-{trifluoromethypyrimidin-4-yl} amino) butansic
acid.

{061092] Compound 604: {$)-4-((2-(3, 5-difluorophenoxyethyl} (4-(5,6,7, 8-tetrabydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((6-(dimethylamino)pyrimidin-4-yl) amino} butanoic
acid.

[8014093] Compound 605: (8)-2-((6-(I H-pyrazol-1-y8 pyrimidin-4-yl} amino}-4-((2-(3,5-
difluorophenoxyjethyl} (4-(5.6,7,8-tetralydro-1,8-naphthyridin-2-v) butyDamino) butanoic
acid,

[0010%4] Compound 606: (8)-4-((2-(3, 5-diflucrophenoxyjethyl} {4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-yl) butyDamino)-2-{quinoxalin-2-plaminoe) butanovic acid

{001095] Compound 607: ($)-4-¢(2-(3, 5-difluorophenoxyethyl) (4-(5,6,7 8~tetrabydro-1,8-
naphthyridin-2-yl} butyamino)-2-((S-methoxypyrazin-2-pl} amino) buranoic acid.
[861096] Compound 608: (8)-4-¢(2-(3,5-difluorophenoxylethyl} (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yi} butyflaminol-2-((6-phenyipyrimidin-4-yi) amine} butanoic acid.
001097 Compound 609 (8)-4-((2-(3,5-difluorophenoxy)ethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphithyridin-2-yl} butyDamino)-2-({2-pheayipyrimidin-4-yl} amine} butanovic acid.
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[801098) Compound 618: (8}-4-((2-(3,5-diflucrophenoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-((5-phenyipyrimidin-4-yl} amine} butanoic acid.
1001099 Compound 611 (8)-4-((2-(3,5-difluorophenoxyjethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yi} butyDamino)-2-({6-methyl-2-(pyridin-4-yi) pyrimidin-4-yl} amino}
butanoic acid.

{001100] Compound 612: {8)-4-((2-(3, 5-difluorophenoxyiethyl} (4-¢5,6,7, 8-tetrakydro-1,8-
naphthyridin-2-yl} butylamino)-2-({2-(pyridin-3~yi} guinazolin-4-yl} amino) butanoic acid.
[861161] Compound 613: (8}-4-¢(2-(3,5-difluorophenoxyethiyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino)-2-((6-{pyridin-4-yi) pyrazin-2-yl} amino} butanovic acid.
{861102) Compound 614: (8)-4-((2-(3,5-diflucrophenoxyjethyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yl} butyDamino-2-((5-phenylpyrazin-2-yl) amino) butanoic acid.

{001103] Compound 618: {$)-4-((2-(3, 5-difluorophenoxylethyi} (4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-vl) buty)amino)-2-{{G-phenylpyrazin-2-yl} amino} butanoic acid.

{001104] Compound 616: (8)-4-((2-(3, 5-difluorophenoxylethvl) (4-(5,6,7 8~tetrabydro-1,8-
naphthyridin-2-yl) butyamino)-2-{(1-methyl- 1 H-pyrazol-3-y8) amino} butanoic acid.
{861105 Compound 617: (8)-2-¢benzoldjoxazol-2-viamino}-4-{{2-(3,5~
difluorophenoxy)ethyl) (4-(5.6,7,8-tetralipdro-1, 8-naphthyridin-2-vl) butyDamino) butanaic
acid.

[601186] Compound 618: (8)-4-((2-3, 5-difluvrophenoxy)ethyl} {4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-pi) butyamino)-2-({1-methyi-1H-benzofdfimidazol-2-y amino} butanoic
acid.

8611097 Compound 619: (8)-2-(benzofdithiazol-2-ylamino}-4-((2-(3,5-
difluorophenoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyDamino) butanoic
acid.

[001108] Compound 620: (8)-4-((2-(3,5-diflucrophenoxyjethyl} {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2~vi} butyDamino)-2-({I-methyl-I H-pyrazolof4,3-d jpyrimidin-7-yl} aminog)
butanoic acid.

{001109] Compound 621: ($}-2-((9H-purin-6-yl) amino}-4-({2-(3,.5-difluorophenoxyjethyi)
(4-(5,6,7,8-tetrahydro-1,8-naphtliyridin-2-yl} butylamino} butanocic acid

861110 Compound 622: (8)-4-¢(2-(3,5-difluorophenoxylethyl} (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yi} butyllaminoel-2-((5-phenylpyridin-2-vl) amino} butanoic acid.

001111} Compound 623: (8)-4-((2-(3, 5-difluorophenoxy)ethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphithyridin-2-yl} butyDaminol-2-({4-phenyipyridin-2-yl} amino} butanoic acid.
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[801112] Compound 624: (8}-4-((2-(3,5-diflucrophenoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyDaminol-2-((1-meihyl-1 H-indazol-3-yl) amino} butanovic acid.
1001113} Compound 625 (8)-4-((2-(3,5-difluorophenoxyjethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphithyridin-2-yi} butyDamino}-2-({1-methyl-1 H-indol-3-yi} amino} butanocic acid.
{001114] Compound 626: (8)-4-((2-(3,5-dimethyl-1H-pyrazol-I-yl} ethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphihyridin-2-y§} butyilamino}-2-((G-methylpyrimidin-2-yl} amino)
butanoic acid.

[861115] Compound 627: (8)-4-((2-(3,5-dimethyl- T H-pyrazol-I-yi} ethyl} (4-(5,6,7,8~
tetrahydro-1,8-naphthyridin-2-y8} butyllamino}-2-{pyridin-3-ylamino} butanvic acid

{861 116 Compound 628: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyllamino}-2-((I-methyl-1 H-pyrazolof3,4-djpyrimidin-
4-yi} amino} batanoic acid.

001117 Compound 629: (8)-2-((S-cyanopyrimidin-2-yi} amino}=-4-((2-(3, 5-diznethyl-1 H-
pyrazol-I-yi) ethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyDamino) butanocic
acid.

8611181 Compound 630: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yi} ethyi} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyllamino}-2-{{5-@rifluoromethyDpyrimidin-2-yl}
amino} butanaic acid.

{6011 19] Compound 631: (8}-4-{2-(3,5-dimethyl-1 H-pyrazol-1-y]) ethyl) (4-(5,6,7,8-
tetrahyidro-1,8-naphthyridin-2-y} butyllamino}-2-(pyridin-2-ylamino} butancic acid
[661120] Compound 632: (8)}-2-¢((1 H-pyrazolof3,4-d[pyrimidin-4-yl} aminoj~4-{{2-(3,5-
dimethyl-1H-pyrazol-1-yl) ethyl) {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butvhamino)
butanoic acid.

{861121 Compound 633: (8)-2-((S-bromopyrimidin-2-yl} amino}-4-((2-(3,5-dimethyi-1 H-
pyrazol-I-pl) ethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl) butyDaming) butanoic
acid.

0011221 Compound 634: (8)-2-¢(] H-pyrazolof4,3-d[pyrimidin-7-yl} amino}-4-{{2-(3,5-
dimethyl-1H-pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi} butylamino)
butanoic acid.

861123 Compound 635: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butylyamino}-2-{{2-methoxypyrimidin-4-yi) amino)

butanoic acid.
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[801124] Compound 636: (8}-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyllamino}-2-{{6-methylpyrazin-2-yl) amine} butanoic
acid,

[001125] Compound 637: (8)-2-(G-cyanopyrazin-2-yi} aminoe)-4-((2-(3,5-dimethyl- 1 H-
pyrazol-1-pf} ethyl) {(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vl) butvl)amina} butanoic
acid.

[001126] Compound 638: (8)-4-((2-(3,5-dimethyl-1H-pyrazal-I-y} ethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-p butylamino}-2-{pyrimidin-4-ylamino} butanvic acid.
001127 Compound 63%: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol- -yl ethyl} (4-({5,6,7,8~
tetrahydro-1,8-naphthyridin-2-yl} butyljamino}-2-{{5-fluoropyrimidin-2-yl} amino}
butanoic acid

{001128] Compound 648 {$)-4-((2-(3, 5-dimethyl- 1 H-pyragol-1-vl} ethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphihyridin-2-yf} butyilamino}-2-((7-methyl-7TH-pyrrolof2,3-djpyrimidin-
4-yl) amine} butanoic acid.

1001129] Compound 641: (8)-2-((6~{tert-butyDpyrimidin-4-yi} amingp-4-{(2~(3,5-dimethyi-
{H-pyragol-1-pl) ethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butylamine} butanoic
acid.

{001130] Compound 642: (8)-2-({5-cyclopropyipyrimidin-2-yi} amino}-4-({2-(3,5-dimethyi-
1H-pyrazol-1-yl} ethyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllamino} butanvic
acid.

[661131] Compound 643: (8}-4-((2-(3,5-dimethyl-1H-pyrazol-1-yl) ethvl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y8) butyilamino}-2-{{6~@rifluoromethyhpyrimidin-4-yi)
aming} butanvic acid.

{861132) Compound 644: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vl) butvlamino}-2-((6-(dimethylamino)pyrimidin-4-yl)
amine} butanoic acid.

0011331 Compound 645: (8)-2-((6-(1 H-pyrazol-I-yl} pyrimidin-4-vl) amino)-4-{{2-(3,5-
dimethyl-1H-pyrazol-1-yl) ethyl) (4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-yi} butylamino)
butanoic acid.

[861134] Compound 646: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl} butvllamino}-2-{guinoxalin-2-ylamine) butanoic acid
{001135) Compound 647; (8)-4-((2-(3,5-dimethyl-1H-pyrazol-1-yi} ethyl) (4-(5,6,7,8-
tetraliydro-1,8-naphthyridin-2-y8} batylamina}-2-((5-methoxypyrazin-2-vl) amino}
butanoic acid.
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[801136] Compound 648: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butyllamino}-2-{{6-phenylpyrimidin-4-yl} amino)
butanoic acid

[001137] Compound 649: (8)}-4-((2-(3,5-dimethyl-1H-pyrazol-1-yi) ethyl) (4-(5,6,7,8-
tetrafiydro-1,8~-naphthyridin-2-y§} butylaminop-2-((2-phenyipyrimidin-4-yl} amino)
butanoic acid.

{001138] Compound 630: (8)-4-((2-(3,5-dimethyl-1H-pyrazal-I-y}) ethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphithyridin-2-y butyllamino}-2-{{S-phenylpyrimidin-4-yi} amino)
batanoic acid.

{661139 Compound 651: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl} ethyl} {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butvlamino}-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-
vi} amino) butanovic acid.

001140 Compound 652: (8)-4-((2-(3, 3-dimethyl-1H-pyrazol-1-yl) ethvl) (4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-yb} butyvilamino}-2-({2-(pyridin-3-vl) quinazolin-4-yl) amino)
butanoic acid.

861141 Compound 653: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yi} ethyi} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butylyamino)=-2-({6-(pyridin-4-yl} pyrazin-2-yl} amino}
butanoic acid

001142 Compound 6534: (8)}-4-{(2-(3,5-dimethyl-1 H-pyrazol-1-y]) ethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphihyridin-2-y§} butyilamino}-2-((S-phenylpyrazin-2-yl) amino} butanoic
acid.

[661143] Compound 655: (8)-4-((2-(3, 5-dimethyl- T H-pyrazol-1-yi} ethyl) (4-(5,6,7,8~
tetrahydro-1,8-naphthyridin-2-pl} butyllamino}-2-{{6-phenylpyrazin-2-yi) amine} butanoic
acid.

[001144] Compound 656: (8)-4-{(2-(3,5-dimethyl- 1 H-pyrazol-1-yi) ethyl) (4-(5.6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butylaminop-2-((I-methyl-1 H-pyrazol-5-vl} amino)
butanoic acid.

{001145] Compound 657: ($)-2-(benzofdfoxazol-2-ylamino)-4-((2-(3, 5-dimethyl- 1 H-
pyragel-I-pl) ethyl) (4(5,6,7, 8-tetrahydro-1,8-naphtliyridin-2-yl) butyllamino) butanoic
actd.

{601146) Compound 658: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yi) ethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y) butyllamino}-2-((I-methyl-1 H-benzofdfimidazol-2-yi)

aming} butanoic acid.
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801147} Compound 659: (8)-2-(benzofdithiazel-2-ylamino)-4-((2-(3,5-dimethyl-1FH~
pyrazel-1-vl) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyllamine) butanovic
acid,

[001148] Compound 660: (8)}-4-((2-(3,5-dimethyl-1H-pyrazol-1-yi) ethyl) (4-(5,6,7,8-
tetrafiydro-1,8-naphthyridin-2-y§} butyllaminop-2-((I1-methyl-1 H-pyrazolof4,3-djpyrimidin-
7-y&} amino} butanoic acid.

{001149] Compound 661: (8)-2-((9H-purin-6-l}) amino)-d-{{2~(3,5~-dimethyl-1 H-pyrazol-1~
vi) ethyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butylamino) butanocic acid.
{001150] Compound 662: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol- -yl ethyl} (4-({5,6,7,8~
tetrahydro-1,8-naphthyridin-2-yl} butyljamino}-2-{{5-phenylpyridin-2-yl} amino) butanoic
acid.

{01151 Compound 663: {$)-4-((2-(3, 5-dimethyl- 1 H-pyragol-1-vl} ethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphithyridin-2-y{} butyllamino}-2-((4-phenylpyridin-2-pl) amino} butanoic
acid.

{8601152] Compound 664: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl) ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butylamino}-2-{{1-methyl-1 H-indazol-3-yi} amino}
batanoic acid

{001153] Compound 665 (8)-4-((2-(3,5-dimethyl-1H-pyrazol-1-yl} ethyl) (4-(5,6,7,8-
tetrafiydro-1,8-naphthyridin-2-y§} butyllaminop-2-((1-methyl-1 H-indol-3-yi) amino)
butansic acid.

[601154] Compound 666: (R)-4-{{2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-yl} butyDamino)-2-{quinazolin-4-ylamine) butanoic acid. Prepared according to Scheme
A using Procedure A with 2-methoxvethan-1-amine, Procedure F with methyl (R)-2-({tert-
butoxycarbonvijamino)-4-oxobutancate, Procedure H with 4-chloroguinazoline, and
Procedure P. LCMS theoretical m/z = 493 3. [M+H]+, found 493.3.

[0011585] Compound 667 (8)-4-((2-methoxyethyl) (5-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yi} pentyBamino)-2-{guinazolin-4-ylamino) butanoic acid. Prepared according to Scheme
A using Procedure A with 2-maethoxvethan-i~amine and (S)-4~((2-methoxvethyl) (5-(5,6,7.8-
tetrahydro-1.8-naphthyridin-2-v1} pentylamino)-2-{(guinazolin-4-ylamino) butanoic acid,
Procedure H with 4-chloro-2-methviquinazoline, and Procedure P. LCMS theoretical my/z =
507.3. [M+H, found 507.3.

{001156] Compound 668: (8)-4-({2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-

2-p8} butyDaminoi-2-(quinoxalin-2-ylamine) butanoic acid. Prepared according to Scheme
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A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 2-chlorogunoxaline
and Procedure P. LCMS theoretical nv/z = 493 .3, [M-+H}+, found 493 .3,
1001157 Compound 669: (28)-2-{quinazolin-d-ylamino}-4-((4-(5,6,7,8-tetral ydro-1,8-
nraphthyridin-2-pl} butyl} {{tetrakydrofuran-2-pl) methyDamino} butanoic acid.
[001158] Compound 670: {8)-2-((6-(1H-pyrazol-1-yl} pyrimidin-4-yl) amino}-4-((3-
Huoropropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-y} butylamina} butanoic acid: To
a mixture of (8)-2-amino~4-{((3-fluoropropyl) {4-(5,6.7 8-tctrahvdro- 1. 8-naphthyridin-2-vl)
butyhamino} butanoic acid (140 mg, 344 umol) in DMA (3 L) was added 4-chloro-6-(1H-
pyrazol-1-y1) pyrimidine (68 mg, 378 umol} and DIPEA (299 ul., 1.72 mmol} and the
resulting mixture was stirred at 70° C for 16 h and then allowed to cool to 1t and then
adjusted to pH = 6 by the addition of | M aq. HCI and concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z = 5113 (M+H)" 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.53 (d, /=2.57 Hz, 1 H) 8.34
(s. 1H) 778 (d, =110 Hz, 1 H) 7.20(d, J=734 Hz, L ) 7.00 (brs, 1 H) 6.54 (dd, =171,
269Hz, 1H)6.42¢d, =734 Hz, L H) 490 (brs, F H 4358 (1, /=5.07Hz, 1 H) 443 -4.49
{m, FH}335-341(m, 2H)280-319(m, 6H)259-272(m, 4 H) 194-231 (m, 4 H)
1.86(g, /=590 Hz 2H) 1.63-1.79(m, 4 H).
{001159) Compound 671: (8)-4-((3,3-difluoropropyl} {4-(5.6,7,8-tetrahydro-1,8~
napfithyridin-2-yi} butyDaminoj-2-{{2-{pyridin-3-yi} guinazolin-4-pl) amine) buianoic acid:
To a solution of (8)-2-amino-4-({(3-Huoropropyl) (4-(5,6,7.8-tetrabydro-1,8-naphthyridin-2-
vh butvhamino) butanoic acid (140 mg, 344 umol) in DMA (3 mL) was added 4-chloro-2-
(pynidin-3-v1) quinazoline (102 mg, 378 pmol,) and DIPEA (299 ul, 1.72 mmol) and the
resubting mixture was stirred at 70° C for 16 h and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (ESHH):
m/z = 572.3 (M+H)". TH NMR (400 MHz. Methanol-ds) & ppm 9.57 (dd, J=0.73. 2.08 Hz. |
Hj 8.84 (td, /=1.86,8.01 Hz, | H) 8.63 (dd, J=1.59,4 89 Hz, 1 H} 814 (d, /=770 Hz, 1 H)
TI7-790(m, 2H) 748 -759 (m, 2 Hy 7.16 (d, /=T34 Hz, | H) 6.36{d, /=734 Hz, 1 H)
490-493(m, 1 H)439-460(m, 2H)323-332(m, 3H)2.89-319(m, 5H)2.55-266
(o, 4H)2.41-2352(m, L H)227-239 (o, TH 195 -2 15 (o, ZH) 171 - 185 (m, 6 H).
{861 160] Compound 672: (B)-2-{{6-(dimethylaminolpyrimidin-4-yi} amino}-4-{{{R}-2-
methoxypropyl) (4-(3,6,7 8-tetrabydro-1,8-naphthyridin-2-yi} butylamino} butanoic acid.
From chiral SFC separation of example 213, LCMS (ESI+): nvz = 500.3 (M+H)" 'H NMR
(400 MHz, Methanol-d) 3ppm 798 (s, 1 ) 7.19(d, /=728 Hz, | H) 6.40 (d, /=7 28 Hz, |
Hy560(s, 1H}422(brs, I H)3.75{brd, /=662 Hz, 1 H)}3.35-340(m, 2ZH)3.33(s,3H)
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323-330(m, 1 H)3.07-3.16(m, 3H)3.03(s, 6 H)2.93-3.01 (m, 2 H) 2.70 {t, /=6.17 Hz,
2H)234-262(m, 2Hy222-234 (m, 1 H) 2.01 (brdd, /=14 33,507 Hz. 1 H) 1.87 (g,
J=584Hz, 2H) 1.72 (brs, 4 H) 119 (d, /=595 Hz, 3 H).

{60116t Compound 673: (8)-2-((6-(tert-butybpyrimidin-4-yl} amino)-4-(((Rj-2-
methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butyDamino) butanoic acid.
From chiral SFC separation of Example 210, LCMS (ESE): m/z = 513.3 (M+H)" 'HNMR
(400 MHz, Mcthanol-ds) Sppm 834 (s, L H) 7.21 (d, J=7.28 Hz, 1 H) 6.61 (5. 1 H) 6.41 (d.
J=T28Hz, T HY 44 (brs, T H)3.75(brs, 1 HY3.36-340(m, 2 H) 333 (s, 3H)3.29-330
(m, T H)2.90-319(m, SH) 2.70(t, /=617 Hz, 2H) 2.55-2.63 (m, 2 H) 222 - 2.35 (m, 1
H) 206 (brdd, /=14.77, 551 Bz 1 H) 1.87{q, =593 Hz, 2H) 1. 73 ¢brs, 4 H) 127 (5, 9 H)
1194d, =595 Hz, 3 H).

[001162] Compound 674: (R)-4-(((R}-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-pl} butyllamino)-2-({7-methpl-7TH-pyrrolof2,3-djpyrimidin-4-yl} amino)
butanoic acid. From chiral SFC separation of Example 209, LCMS (ESI+): m/z = 5103
(M), T NMR (400 MHz, Methanol-ds) S ppm 8.19 (s, T Hy 753 (d, =706 Hz, L H) 7.12
(d,J=353Hz, 1 H)6.63(d, /=331 Hz, 1 H) 658(d, /=728 Hz, 1 H}4.74 (br d, J=6.39 Hz,
1H) 390 (brs, 1H)3.79(s,3H)3.54-3.67(m, 1 H) 347 (¢, /=551 Hz, 2H) 338 (brs, |
H)337(,3H)335(s, L H) 327 (brd, /1058 Hz, 1 H)3.02-322 (0. 2H) 2.69-2.85
(m, 4H) 254 (brs, 1 H) 2,18 (brd, /=18 74 Hz, T H) 204 (s, T H) 1.85-1.97 (m, 4 H) 1.78
(brs, 1 H) 1.25 (d, J=5.95 Hz, 3 H}.
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Scheme 47, Compound 675
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{80611631Step 1. ethyl 4,4-difluoro-5-hydroxypentanoate. At 0° C, 1o a solution of diethyl
2,2-diftuoropentanedioate (1 g, 4.46 mmol} in THF methanol (6/4 mL) was added sodium
borohydride (253 mg, 6.7 nunol) portionwise. Afier addition, the mixture was allowed to stir
at 0° C for 30 mun; then warmed up to rt and stirred 1h. The reaction was quenched by
addition of NH«Cl solution; extracted with ethy! acetate (50 mL x 2}. The combined organic
phase was washed with brine; dried with anhydrous NaxSOu, filtered and concentrated in
vacuum. The residue was purified by column chromatography to give ethyl 4,4-diffuoro-53-
hydroxypentanoate (800 mg). LCMS (ESH): m/z = 182.08; [M+H]" found 1834

{001164] Step 2: ethyl S-(benzyloxy}-4,4-difluoropentanoate. At 0° C, to a THF solution of
cthyl 4.4-difluoro-S-hydroxypentanoate (800 mg, 4.4 mmol) was added NaH (60% dispersion
m nuneral oil, 264 mg, 6.6 mmol) and stirred for 10 min. Benzyl bromide (6.6 mmol, 784
pL) was added; slowly warmed up to rt and stirred for 1h. The reaction was quenched by
addition of NHaCl solution; extracted with ethyl acctate (30 aL, x 2). The combined organic

phase was washed with brine; dried with anhvdrous NaxSOu, filtered and concentrated m
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vacuum. The residue was purified by column chromatography to give ethyl S-(benzyloxy)-
4 4-diftuoropentancate (1.17 g, 97% vield).

{0011651 Step 3. -tbenzyloxy)-4,4-difluoro-N-methoxy-N-methylpentanamide. To a
solution of ethyl 5-(benzyloxy)-4,4-difluoropentancate (1.17 g, 4.3 mmol) n methanol was
added NaOH solution (2 M, 4.3 mL} at RT. The reaction mixture was stirred for 2h. It was
acidified with 1 N HCl solation and extracted with DCM (20 mLb x 3}. The combined organic
phase was dried with anhydrous NaxSOs, filtered and concentrated in vacuum. The crude
product was used directly for the next step without further purification.

{081166] To a mixture of 5-(benzyloxy)-4,4-diflucropentanocic acid {720 mg, 2.95 mmol} in
THF (10 mL) was added HATU (1.35 g, 3.53 munol), DIEA (1 .29 mi, 7.37 mmol}, and N,
O-dimethylhydroxylamine hydrochloride (346 mg, 3.53 ramol), The reaction mixture was
stirred at RT for 5 h. Ho©O (10 mL) was added to the mixture; it was extracted with DCM (20
mL x 2}, The combined organic phase was dried with anhydrous NaxSOs, filtered and

concentrated in vacuum. The residue was purified by column chromatography to give 5-

287.13; [M+H[" found 288.10.
{8061167]Step 4. 6-tbenzyloxy)-5,5-difluorohexan-2-one. At 0° C, to a THF solution of 5-
{benzyloxy}-4,4-difluoro-N-methoxy-N-methyipentanamide (300 mg, 1.0 mmol) was added
methylmagnesium bromide in THF solution (3 M, 0.7 mL, 2 mmol}. It was allowed to stir at
0% € for 30 min. The reaction was quenched by addition of NH4Cl solution; extracted with
cthyl acetate (30 mL x 2). The combined organic phase was washed with brine; dried with
anhydrous Nao80Os, filtered and concentrated in vacuum. The residue was purified by column
chromatography to give 6-(benzyloxy)-3,5-difluorchexan-2-one {200 mg).
{801168]Step 5. 2-(4-{benzyloxy}-3,3-diftuorobutyl)-1,8-naphthyridine. To a mixture of 6-
(benzyloxv)-5,5-difluorohexan-2-one (200 mg, 0.82 mmeol) and 2-aminopynidine-3-
carbaldehyde (131 mg, 1.07 mumol) in EtOH (10 mL) was added L-prohine {48 mg, 0.41
mmaol}. The mixture was refluxed at 85° C for 12 hs. LCMS indicated the reaction was
completed. The mixture was concentrated under reduced pressure. The crude product was
purified by column chromatography (Hexanes/Ethyl acetate=1/1 1o 1:3) to give 2-(4~
{(benzyloxy}-3 3-difluorobutyl}-1,8-naphthyridine {160 mg, 59% yield) as a yeliow solid.
LCMS (ESI+): m/z = 328.14; IM+H]" found 329.18.
{01169 Step 6 2,2-difluoro-4-(5,6,7,8-tetralydro-1, 8-naphthyridin-2-pl) butan-I-of A
flask contaning 2-(4-(benzyloxy}-3,3-difluorobutyi}-1,8-naphthyridine (160 mg, 0.49 mumol)
was charged with PA{OH)2 (20 wt% on carbon, 15 mg} and then diluted with MeGH (3 mL).
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The flask was evacuated and backfilled with Ha for 3 cycles and then stirred ender an He
atmosphere for 15 h. The mixture was filtered through a pad of CELITE® and concentrated
in vacuo to give 2,2-difluoro-4-(3,6,7 8-tctrabydro-1,8-naphthynidin-2-vl) butan-1-ol which
was used without further purification. LCMS (ESI+): m/z = 242 . 12; [M+H]" found 243.024,
[001178] Step 7: 2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butanal To a
sclution of 2, 2-difluoro-4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vl) butan-1-ol (35 mg, 145
wmol} in CH2Clz (2 ml) at room temperature was added Dess-Martin periodinane (64 g, 152
pmol) and the resulting mixture was stirred for an additional 2 h at room temperature. Then
2-methoxyethan-1-amine (17 mg, 219 umol) was added followed by sodium
triacetoxyborohydride (77 mg, 364 pmol}. The reaction mixture was stirred at RT for 15 h.
The reaction mixture was concentrated and purified by reverse phase chromatography to
provide 2, 2-difluoro-N-{2-methoxyethyl}-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butan-
1-amine. LCMS (ESI+): my/z = 299 18; [M+H]" found 300.833.
{001171] Step 8 methyl ($)-2-{((benzyloxyjcarbonyilaminol-4-((2,2-difluoro-4-(5,6,7,8-
tetrahydro-1,8-naplthyridin-2-pi} buyl} {2-methoxyethyDamino) butanoate. The reaction
sohution of 2, 2-difluoro-N-(2-methoxyethyl)-4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-y1)
butan-1-amine (15 mg, 50 umol), methyl (8)}-2-({{benzyloxy)carbonyljaming j-4-
oxobutanoate (4 mg, 60 umol). and sodium cyanoborohydride (4 mg, 60 pmol) in DCM/
MeOH (1 /0.5 mL) was stirred at room temperature for 12 h. The reaction muxture was
concentrated and purified by reverse phase chromatography to provide methyl (§)-2-
{{{benzvloxy)carbonvlamino}-4-((2,2-difluoro-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1)
butyly (2-methoxyethyDamino} butancate. LCMS {ESI+): m/z = 548.28; [M+H][" found
549337
{801172] Step 9. (S)-2-amino-4-((2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi}
buiyl) (2-methoxyethylamine) butanoic acid. To a solution of methyl (8)-2-
{{({benzyloxy)carbonyDamine}-4-((2,2-difluoro-4-(5.6,7, 8 -tetrahydro-1,8-naphthyridin-2 -y}
butyl} (2-methoxvethyllamino) butanoate (20 mg, 36 umol} in 4:1:1 THF/MeOH/H0 (1.0
mi.} was added LiOH (3 mg, 109 umol) and the resulting mixture was stirred at room
temperature for 2 h. The muxture was then neutralized with AcOH and purified by preparative
reverse phase HPLC to give (8)-2-{{{benzyloxy jcarbonyamino)-4-((2,2-difluoro-4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vi} butyl) (2-methoxvethy Damino) butancic acid. LCMS
(ESI+)y: m/z = 534 27, [M+H]" found 535,184,
[B81173] A flask contaning (8)-2-({{benzyloxycarbonyanine}-4-((2,2-diflucro-4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yi) butyl) (2-methoxvethylamino} butanoic acid (14 mg, 26
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pumol) in MeOH (1 mL} was charged with PA{OH}2 (20 wi% on carbon, 1 mg). The flask was
evacuated and backfilled with Hz for 3 cycles and then stirred under an Ha atmosphere for 12
b. The mixture was filtered through a pad of CELITE® and concentrated in vacue to give

(8)-2-amino-4-((2, 2-difluoro-4-(5,6,7 8-tetrahydro-~1,8-naphthyridin-2-y1} butyl) (2-

1001174] Step 10: (8)-4-((2, 2-difluoro-4-{5,6,7,8-tetrahydro-1,8-naphithyridin-2-pl) butyl)
{2~-methoxyethylamino)-2-(guinazolin-4-ylamino} butanoic acid. A nixture of 4~
chloroguinazoline (8 mg, 49 umol), (§)-2-amino-4-{(2,2-difluoro-4-(5,6,7 8-tetrahvdro-1,8-
naphthvridin-2-v1) butyl) (Z-methoxvethyl}amino} butanoic acid (13 mg, 33 pmol), and
DIEA (17 ul, 97 umol) in PrOH (1 mL) was heated to 83° C for 15 h. The mixture was then
neutralized with AcOH and punfied by preparative reverse phase HPLC to give (S)-4-({2,2-
difluoro-4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-v1) butyl} (2-methoxyethyljamino}-2-
(quinazolin-4-viamino) butancic acid. LCMS (ESE+): m/z = 328 27, [M-+H|" found 529 415,
H NMR (500 MHz, Mecthanol-ds) 8 8.83 (s, 1H), 8.52 (4, /=84 Hz, 1H). 8. 12¢t. J=78
Hz, 1H), 7854, J=80Hz, 2H), 7.57{d, J=73Hz, 1H), 6.61 (d,7=74Hz, 1H), 532 (dd,
J=78,50Hz 1H),3.72-3.43 (m, SH}, 3.28 - 2.94 (m, OH), 2.93 — 2.67 (m, 4H), 2.63 ~
2.10 (m, 3H}, 2.04 - 1.79 (m, 2H}.

{001175) Compound 676: (8)-2-((2-methyl-2H-pyragolof4,3-djpyrimidin-7-yi} aminoj-4-
{{2-phenoxyethyl) (4-{5,6,7,8-tetrak ydro-1,8-naphiihyridin-2-pl} butyBamine) butanvic
acid: To a mixture of {§)-2-amino-4-{(Z-phenoxyethyi) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1) butvl)amino) butanoic acid (100 mg, 234 umol) in 4:1 THF/H0 2 ;)
was added 7-chloro-Z-methyl-2H-pyrazolof4,3-d]pyrinmdine (43 mg, 258 pmol) and
NaHCGO: (39 mg, 703 wmol} and the resulting mixture was heated to 70° € for 1 b and then
cooled to 1t and concentrated in vacuo. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 55393 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8
ppm 8.28 - 8.65 (m, 2 H) 7.57 (d, =734 Hz, 1 H) 7.26 (br t, }=7.95 Hz, 2 H) 6.87 - 7.09 (m,
3HY6.65(d, J=734Hz, 1 H)5.11 {brdd. J=830,5.07Hz, 1 H) 441 {brd, J=452 Hz, 2 H)
407 (s, 3H)337-386(m, 8 H)248-3.00(m, 6 H) 1.69-2.17 (m, 6 H).
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Scheme 48, Compound 677:
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[881176] Step 1. {83-2-((d-Bromopyridin-2-yI} amino)-4-((2,2-diflucreethyl) (4-(5,6,7,8~
tetrafiydro-1,8-naphthyridin-2-y} butyllamine} butanoic acid: To a misture of (§)-2-amino-
4-((2,2-difluoroethyl) (4-(5.6,7 8-tetrahydro-1 8-naphthyridin-2-v1) butvljaminoc) butansic
acid (200 mg, 540 pmol} and 4-bromo-2-fluoropyridine (1035 mg. 594 umol} in DMSO (4
mi) was added K2COs (373 g, 2.70 nunol} and the muxture was stirred at 100°Cfor 2 h
and then cooled to 1t and concenirated in vacuo to give the title compound that was used
without further purification. LCMS (EST+): m/z = 526.2 (M+H)".

[B01177]Step 2. {8)-4-((2, 2-difluoroethyl) (4-(5,6,7, 8~tetrahydro- 1, 8-naphithyridin-2-yl}
buiyliamino}-2-(pyridin-2-ylaminoe} butanoic acid: To a mixtare of {§}-2-((4-bromopyndin-
2-y1} amino)-4-{(2,2~-difluoroethvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi)
butyDanmuino} butanoic acid (200 mg, 380 umol) in MeOH (4 mL) was added 10 wi% Pd/C
(80 mg) and the resulting mixture was stirred under an Ho atmosphere for 12 h and then
filtered and concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+HY: m/z = 448 2 (M+H)". 'H NMR (400 MHz,
Methanol-d) 8 ppm 7.89 {dd, J=5.14, 1. 10 Hz, I H) 7.55 - 7.60 (m, 1 H) 7.40 {ddd. I=8.62,
697, 1.90Hz,  H) 730 (d, =734 Hz, 1 H) 6.50 - 6.57 {m, 1 H) 6.46 (dd, }=10.51, 795 Hz,
2H}568-608(m, T H)425{(dd, }=7.09,489Hz, 1 H)}333-339(m, 2H) 2.50-2.84 (m,
OH)203-214(m, 1H)192-203¢n, IH)181-191(m, 2H)1.68-1.80(m, 2H) 158
~159(m, 1 H) 1.48-1.59(m, I H).

[861178] Compound 678: (8)-4-((2-{dimethylaminol-2-oxeethy{(4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-ybutyllamino)-2-({2-methyl-2H-pyrazolof4,3-d [pyrimidin-7-
yhamino)butanoic acid. To a mixture of (8)-2~-amino~-4-((2-(dimethylamino)-2-oxocthyi) {4~
(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vhbutyDaminobutanoic acid {103 mg, 264 umol) and

7-chloro-2-methyl-2H-pyrazolo{4,3-d]pyrimidine (49 mg, 291 umol) in THF (2 mL) was
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added NaHCGs (111 mg, 1.32 mmol} and the resulting mixture was heated to 70 °C for 1 hr
and then cooled to 1t and concentrated in vacuo. The crade residue was purified by prep-
HPLC to give the title compound. LCMS (ESIH+): m/z =524 3

{0011 79] Compound 679: (8)-4-(((R)-2Z-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-pl) butylamino-2-({2-methyl-2H-pyrazolof4,3-djpyrimidin-7-yl} amino)
butanoic acid: To a mixture of (§)-2-amino-4-({{(R)-2-methoxypropyl) (4-(5,6,7 &-tetrahydro-
1,8-naphthyridin-2-v1} butvl)amino) butanoic acid hvdrochloride (100 mg, 231 umol) and 7-
chloro-2-methyl-2H-pyrazolof4,3-d]pyrimidine (43 mg, 254 pmol) in THF (2 mL) and HhO
{0.5 mL) was added NaHCGs3 (97 mg, 1.15 mmol) and the resulting muxture was heated to
70° C for 1 h, cooled 1o rt, adjusted to pH = 6 by the addition of 1 M ag. HCl, and then
concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (EST+): m/z = 5292 (M+H)™ 'H NMR (400 MHz, Methanol-ds} & ppm
863 {brs LHy830(s, LH)759(d, /=734 Hz, T H) 6.67{d, J=734 He, L H} 5.15-535
(m, T H)5.08 (brdd, /=838, 532Hz 1 H)4.10(s, 3H)3.54-375(m, 6 H) 349 -353 (m,
ZHY3A41(s, 5277 -285(m, 4 H)2.53-2.74 (m, 2 H)} 1.79 - 1.99 (m, 6 H).

[601188] Compound 688: (8)}-4-((2-fluvro-3-hydroxy-2-{hiydroxymethyDpropyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyllamino}-2-{guinazolin-4-ylamino) butanoic acid. A
solution of ($)-4-({(3-fluorooxetan-3-vh) methvl) (4-(5,6,7, 8-tetrabvdro-1,8-naphthvridin-2-
vl} butvDamino)-2-{quinazolin-4-ylamino) butanoic acid (5 mg) s water (1 mL) was added
sulfuric acid (0.1 mL}. The reaction mixture was stirred at 80° € for 6 h. The crude product
was purified by reverse phase chromatography to provide (8)-4-((2-fluoro-3-hydroxy-2-
(hydroxymethyDpropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyljamino)-2-
{quinazolin-4-ylamino) butanoic acid as a TFA salt. LCMS theorcetical m/z = 341.3; [M+H]"
found 54124 'H NMR (500 MHz, Methanol-ds) & 8.84 (s, 1H), 8.50(d, /= 8.3 Hz, iH),
8.13(ddd,/=84,72 12Hz 1H), 793 - 780 (m, 2H), 7.58 (d,J=74 Hz, 1H), 6.52(d,J
=73 Hz, 1H), 540~ 5.23 {m, 1H),3.92 - 3.63 (m, 6H), 3.63 - 3.41 (m, 3H), 2.95 - 2.62 (m,
8H), 2.41 (s, IH}, 2.06 ~ 1.66 (m, 9H}.

{001181] Compound 681: ($)-4-(3-hydroxypropyl) (4-(5,6,7,8-tetrahydra-1,8-
naphthyridin-2-yl) butyBamino)-2-(quinazolin-4-ylamino} butanoic acid Prepared
according to Scheme A using Procedure A with 3-aminopropan-1-ol, Procedure H with 4-

chloroguinazoline, and Procedure P. LCMS theoretical vz =493 3. [M+H}+, found 493 .2.
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Scheme 49, Compound 682:
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{001182]Step 1. (8)-2-({5-bromapyrimidin-4-yi} amino)-4-((2-(4-fluorophenaxyjethyl} (4~
(5.6,7,8-tetrakiydro- 1L, 8-naphthyridin-2-yl} butyliamine} butanoic acid: To a mixture of (S)~
2-amino-4-{(2-(4-fluorophenoxy jethvl) (4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-y1)
butylamino} butanoic acid hydrochloride (150 mg, 312 pmol) in 4.1 THF/H:0 (3 mL) was
added 5-bromo-4-chloropyrimidine (66 mg, 343 pmol) and NaHCO; (79 mg, 936 umol) and
the resulting mixture was heated to 70° C for 2 h and then cooled to 1t and concentrated in
vaeuo to give the title compoond that was used without farther purification. LCMS (ESH):
m/z = 6149 (M+H)".

[861183] Step 2. (8)-4-({2-(4d-fluorophenoxylethyl) (4-(35,6,7 8-tetraliydro-1,8-naphthyridin-
2-pi} butyilamino)-2-{pyrimidin-4-ylaming} butanovic acid: To a mixture of (8)-2-((5-
bromopynmidin-4-yl} amino}-4-{((2-(4-fluorophenoxyjethyl) (4-(5.6,7 8-tetrahydro-1,%-
naphthyridin-2-v1} butvljanuno) butanoic acid (188 mg, 312 umol) in MeOH (20 ml.) was
added 10 wt% PA/C (200 mg) and the resulting mixture was stirred under an Hz atmosphere
forl2 h and then filtered and concentrated in vacue. The crude residue was punified by
reverse phase prep-HPLC column to give the title compound. LOCMS {(ESI+): m/z = 5232
(M-+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 830 (s, 1 H) 7.90 (brs, 1 ) 7.29 (4,
=702 Hz, 1H}690-701 (m, 2H)6.81 -6.89 (m, 2H) 646 {d, J=7.45 Hz, 2 H) 4,49 (br s,
THY4 15 J=526 Hz, 2 H) 334 -341 (m, 2H) 282 -330(m, 6 H) 2.39-280 {m, 4 H)
224rd, }=526Hz, 1 HY2.00-212 (m, 1 H) 1.66 -1.96 (m, 6 H).

[001184] Compound 683: (Ri-4-(({R}-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-pl} butylamino}-2-{{6-phenylpyrazin-2-yl} amine} batancic acid. From
chiral SFC separation of example 224. LCMS (ESI+): m/z = 333.3 (M+H)". 'H NMR (400
MHz, DMSO-ds) d ppm 1442 (brs, I H) 987 -1012(m, 1 H) 840 (s, L H)8 15 (brs, I H)
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801-810(m, 3H} 791 (brs, IH)760{(brd, /=684 Hz, 1 H}740-733 (m, 3 H) 657 -
6.65(m, I HY453¢brs, 1H)384(brs, 1H}3.42(brs, 2H)3.28 (brs, 2 H) 325 (d, /=3.09
Hz, 3H) 317 (brs, 4 H) 271 (brd, J=6 39 Hz, 4 H) 2.15- 241 (m, 2 H) 1.64 - 1 86 (m, 6 H)
1.09 (brdd, /=827, 6.28 Hz, 3 H).

{001185] Compound 684: (S)-4-((2-(2-oxopyrrolidin-1-yi) ethyl} (4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-ypi) butylamino)-2-{quinazolin-4-ylamino} butanoic acid Prepared
according to Scheme B using Procedure F with 1~(Z-aminoethyhpyrrolidin-2-one, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 546 3, [M+H]+, found
546.3.

{801186] Compound 685: (8)-2-((3-cyanopyrazin-2-yi} aminoj-4-{cyciopropyl(4-(5,6,7,8-
tetraliydro-1,8~-naphthyridin-2-y} butylamine} butancic acid: To a mixture of (25)-2-
amino-4-[eyclopropyl-[4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-v1) butvijamino]butangic
acid (130 mg, 433 pmol} in i-PrOH (3 mL) was added 3-chloropyrazine-2-carbonitrile (66
mg, 476 umol} and DIPEA (377 ul., 2.16 mmol) and the resulting mixture was heated to 70°
C for | b, cooled to 11, and then concentrated i vacuo. The crude residue was punfied by
prep-HPLL to give the title compound. LCMS (ESIH): m/z = 450.2 (M+H)". 1H NMR (400
MHz, Methanol-ds): § ppm 824 (d, /=243 Hz, 1 H) 7.85(d, /=2 43 Hz, 1 H} 7.35 (4,
J=728Hz, 1 H) 648¢(d, /=750 Hz, 1 H)}639(d, /=706 Hz, | ) 450 (1, /=529 Hz, 1 H)
333-346(m, 2H)3.00-317{(m, 1 H)2.53-295{m, TH)229-242 {m, 1 H}2.15 (dq,
J=1472, 502 Hz, 1 H) 1.58 - 2.00 (m, 7TH) 0.54 - 0.79 (m, 4 H).

[6061187] Compound 686: (8)-2-((3-cyanopyrazin-2-yl} amino)-4-{{2~(4-
fluorophenoxylethyl) (4-(5,6,7,8-tetrahydvo-1,8-naphthyridin-2-yl} butyllamine) butanoic
acid: To a mixture of (8)-2-amino-4-{(Z-(4-flucrophenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y1} butylJamino} butanocic acid hydrochloride (1506 mg, 337 pmol} in i-PrOH
(3 mL) was added 3-chloropyrazine-2~carbonitrile (52 mog, 371 pmol} and DIPEA (294 pl,
1.6%9 mmol} and the resulting muixture was heated to 70° € for 1 h, cooled to i, and then
concentrated 7 vacuo. The crude residue was purified by prep-HPLC to give the title
conmpound. LCMS {EST+): m/z = 548.2 (M+H)". '"H NMR (400 MHz, Mecthanol-d4) 8 ppm
RIS, /=243 Hz, TH) 781 {(d, =243 He LD 731(d, =728 Hz, TH)6.78-701 (m, 4
Hy646(d, /=728 He, LH)452(, =551 Hz, | H}4.09-432(m, 2H}333-344(m, 2 H)
276-329(m, 6 H}2.52-274(m 4H)2.23-242(m, 1 H) 2.15 {dg. J=14.75, 4 86 Hz, |
H) 1.67-191 (m, 6 H).
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Scheme 530, Compound 687:
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{001188]Step 1. (&) -tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl) butyl)amino)-2~{benzofdfthiazol-2-viamino} butanoate: To a mixture of
{(S)-tert-butyl 4-((2-acetamidoethyl} (4-(5,6,7, 8~tctrahvdro-1,8-naphthyridin-2 -y 1)
butyljamino}-2-anunobutancate (150 mg, 335 pmol) and 2-chlorobenzo|dlthiazole (47 mg,
279 pmol) i t-AmOH (3 mL} was added 2.0M t-BuONa in THF (279 uL, 558 umol} then 7
BuXphos Pd G3 (22 mg, 28 umol) and the resulting mixture was heated to 100° C for 15 b,
cooled to 1, and then concentrated in vacuo to give the title compound that was used without
further purification. LCMS (ESH): m/z = 581 .4 (M+H)"™.
{601189]Step 2. (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi
butyamino)-2-(benzofdithinzol-2~vlamino} butanoic acid: (S)~tert-butyl 4-((2-
acctamidosthvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyljamino)-2-
{benzoldjthiazol-2-vlamino) butanoate {200 mg, 332 pmol) was taken up in 5:1 DCM/TFA
{2 mL) and the resulting mixture was stirred at 1t for 3 h and then concentrated i vacuc. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+): mv/z =525 2 (M+H)". 'H NMR (400 MHz, DMSO0-ds) & ppm 8.17 {(brd, J=5.62 Hz, 1
Hy775 (brt,J=5.14 Hz, 1 H) 766 (d, J=7.70Hz, 1 H)} 736 (d, /=795 Hz, | H) 7.21 (1,
J=TS8Hz, 1 HY696-7.08 (m, 2Hy6.72 (brs, 1 H) 624 (d, J=7.21 Hz, 1 ) 4.38 (br d,
J=314Ha 1T HY320-328(m, 2H}3.06-3.18(m, 2H) 251 -2.78 (m, 8 H) 241 (brt,
=734 Hz, 2HY1.86-207(m 2H)1.68- 183 (m, SH)149-161 (m, 2H)1.35-147 (m,
2 H).
[001190] Compound 688 (8)-2-(({-methyl- 1 H-pyrazolo{3,4-d jpyrimidin-4-yi} amino}-4~
{{4-(5,6,7,8-tetrafiydro-1,8-naphthyridin-2-vl) butyl) (2-(2,2,2-trifluoroethoxylethyamino)
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butancic acid: To a mixture of (8)-2-ammo-4-({4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}
butyl} {2-(2.2 2-trifluorocthoxy jethyDamino) butanoic acid (140 mg, 259 umol) i THF (4
mb} and HzO (1 mL) was added 4-chloro-1H-pyrazolo|3 4-d]pyrimidine {44 mg, 259 pmol)
and NaHCO: (109 mg, .29 mmol} } and the resulting mixture was heated to 70° Cfor 1 h,
cooled to 1t, and then concentrated in vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 565.2 (M+H)". 'H NMR (400 MHz,
DMSO-ds) Sppm 836 (brd, /<721 Hz, | H)823 (s, I H)&.i8 (s, I H) 6.99(d, /=734 Hz, |
Hy64l(brs, 1HH6.17(d, =734 Hz, L HY4.73 (brd, J=5.26 Hz, 1 H3 398 (qd, /=941,
171 Hz, 2H) 3.89 (s, 3H) 3.63 (brt, J=581 Hz, 2 H}3.22 (brt, J=320Hz, 2 H)255-2.75
(0, THY242-248(m, 1H) 234 (brt, /=746 Hz, 2H) 1.97-2.10(m, 1 H) 1 87 (br d,
J=587He, FHD 173 (q, /=569 Hz, 2H) 146 - 156 (m, 2 H) 1.37 (br d, =7.09 Hz, 2 H).
{001191] Compound 689: (8}-2-((5-cyclopropylpyrimidin-2-yi} amino)-4-{(2-(2,2-
difluoroethoxyjethyl) (4-(5,6,7,8=tetrah ydro-1,8-naphthyridin-2-yl) butylamino) butanoic
acid: To a mixture of (S)-2~-amino~-4-((2-(2,2-difluoroethoxyethyl) (4-(5,6,7 8-tetrahydro-
1,8-naphthynidin-2-y1} butvlamino) butanoic acid (150 mg, 362 umol) o THF (I mL) and
Ho0 (6.25 mL) was added NaHCOs3 (91 myg, 1.09 mmol) then S-cyclopropyl-2-
fluoropyrimidine (100 mg. 724 pmol) and the resulting mixtare was heated to 70° C for 1 h,
cooled to rt, adjusted to pH = 6 by the addition of 1 M aq. HCI, and then concentrated in
vacuo. The erude residue was purified by prep-HPLC 1o give the title compound. LCMS
(BESTH): m/z = 5333 (M+H)™. TH NMR (400 MHz, Methanol-ds) & ppm 8.54 (br s, 2 H) 7.60
(d, =728 Hz, I H) 6.66(d, J=~750Hz, 1H)5.85-620(m, 1 H)4.82-4.87 (m, I H) 393 -
40, 2HY379(d, =14.77, 353 He, 2H 340 -357(, 6 H) 332 -3.40 (m, 2 H) 2.76 -
285 (m, 4H)232-265(m, 2Hy1.74-203 (m, TH) 1.04- 112 {m, 2 H) 0.78 - 0.85 {m, 2
H).
001192 Compound 690: (8)-4-((2-(2, 2-difluocroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-vl} butyDamino)-2-{{6-pheayipyrimidin-4-yi} amino} butanoic acid: To a
mixture of {8)-2-amino-4-((2-(2.2-difluorocthoxy)ethyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butvllamino) butanoic acid (150 mg, 362 umol} in THF (1 mL) and HbO
{0.25 mL) was added NaHCG: (91 mg, 1.0% mmol) then 4-chloro-6-phenyipyrimidine (138
mg, 724 umol) and the resulting mixture was heated to 70° € for 2 h, cooled to rt, adjusted to
pH = 6 by the addition of 1 M ag. HCl, and then concentrated i vacuo. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESHH): m/z =
569.3 (M+H)™. 'H NMR (400 MHz, Methanol-ds) 8 ppm 8 .81 (s, 1 H) 7.87 (d, /=750 Hz, 2
Hy734-777{m, 4 H}7.29 (. 1 H) 6.66 (4, /=750 Hz, 1 H} 586 -6.19 (m, 1 H} 5.09 (brs,
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TH}3.98(brs, 2 H}3.79 (td, /=14.72,3.42 Hz, 2 H) 3.41 - 3.62 {m, 6 H} 3.34 (br 4, /=7.94
Hz, 2H}2.75-285(m. 4 H) 2.35-2.66 (m, 2 H) 1.74 - 2.00 (m, 6 H).
Scheme 51, Compound 691:
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{6061193] Step 1. (8)-2-{{5-bromopyrimidin-4-pl} amino)-4-((2-(2,2-difluoroethoxyjethyl) (4-
(5,6, 7. 8-tetrakydro-I,8-naphthyridin-2-yi} butyflamino) butanoic acid: To a mixture of 5-
bromo-4-chloro-pyrimidine (77 mg, 398 umol) and (8)-2-amino-4-((2-(2,2-

difluoroethoxy jethyl} (4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-vi) butyhamino) butanoic
acid (150 mg, 362 umol) m THF (2 mL) H20 (0.5 mL) was added NaHCG: (152 mg, 1.81
mmol} and the resulting mixture was heated to 707 C for 2 h, cooled to i, and then

concentrated in vacuo to givc the title compound that was used without further purification.

{001 ],94} Stc—)p 20 {8)-4-{(2-( 2,2mdtﬂuameihax;;ﬁethyl)ﬁ {4-{5,6,7,8~tetrakydro-1,8-
raphthyridin-2~-yi} butyDamino)-2-((S-pheayipyrimidin-4-yl} amine} butanovic acid To a
mixture of phenylboronic acid (38 mg, 315 pmol) and (8)-2-((5-bromopy rinmidin-4-y1}
amino}-4-((2-(2,2-difluoroethoxyiethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl}
butyljamino} butanoic acid (150 mg, 262 pumol) in dioxane (I mL) and HaG (0.25 mL) was
added Pd{dppHHClz (19 mg, 26 umol) and KoCOs (73 mg, 525 pmol) and the resulting
mixture was heated to 70° C for 2 h, cooled to 1t, and then concentrated in vacuo. The crude
residuc was purified by reverse phase prep-HPLC 1o give the title compound. LCMS (ESHH+):
m/z = 5692 (MHH)" '"H NMR (400 MHz, DMSC-ds) S ppm 8.46 (s, T H) 8.01 (s, 1 H) 740 -
757 {(m, 5HY7.01-7.09(m, 2H) 647 (brs, 1 H) 590 - 631 (m, 2 H} 4.34 {(brd, J=4.89 Hz,
1HY3.63(td, §=1522,3.79Hz, 2 Hy 355 (brt, J=338 Hz, 2 H) 3.18 - 3.27 {m, 2 H) 2.53 -
293 (o, 8H) 240 (1, J=T746Hz, 2 H) 189 -2.02 (o, 2H) 168~ 178 {;, 2 H) 1.22 - 1.58
{m, 4 H).
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[801195] Compound 692: (8)-4-((2-(2, 2-diflucroethoxyjethyl) {4-(5,6,7,8-tetrahydrao-1,8~
naphthyridin-2-yl} butyDaminol-2-((2-(pyridin-3-yi) gquinazolin-4-yl} amine} butancic acid:
To a nuxture of (8)-2-amino-4-((2~(2,2-ditluorocthoxy jethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butyljanino) butanoic acid (150 mg, 362 umol) and 4-chloro-2-(3-
pyridvBquinazoline (96 mg, 398 wmol) in DMA (4 mL) was added DIPEA (315 pb, 1.81
mmol} and the resulting mixture was heated to 70° € for 12 h, cooled to 1t, and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): mv/z = 620.3 (M+H)". 'TH NMR (400 MHz, Methanol-d/4)
Sppm 9.56 (d, J=1.54 Hz, 1 H) 8.84 (dt, J=8.10, 1.79 Hz, 1 H} 8.62 {(dd, J=4.96, 1.65 Hz, |
H)8 11 (d.J=838Hz 1 H)775-791 (m, 2H) 746 -758 (m, 2H) 7.15(d, J=728 Hz, 1 H)
629-635(m, 1H)S.68-603(n, 1H}491-493(m, | H)3.83(t,J=507Hz, 2H) 358~
3.69(m, 1 H)3.63(id, J=1455,375Hz 1 H)333-340(m, 1 H)3.17-328 (m, 1 H)3.02-
385{m, LH)3.07 (brs, 1H}3.01-328(m, 1 H)2.88-29%(m, 1 H)251-2.64{(m, 4 H)
237-250(m, L H)225-237 (m, 1 H) 1.61-1.86(m, 6 H).

{001196] Compound 693: (8)-2-((6-{ 1 H-pyrazol-1-y8} pyrimidin-4-y1) aminop-4-((2-(2,2-
diffuoroethoxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y} butyilamine) butanoic
acid: To a mixture of (8)-2-amino-4-((2-(2,2-difluorocthoxyjethyl} (4-(5.6.7 8-tetrahydro-
1,8-paphthvridin-2-vl) butyl)aminoc} butanoic acid hydrochloride (150 mg, 333 umeol} and 4-
chloro-6-{1H-pyrazol-1-v1} pyrimidine (66 mg, 366 pmol) in DMA {4 mL) was added
DIPEA (290 uL, 1.66 mmol) and the resulting mixture was heated to 70° C for 12 h, cooled
to 11, and then concentrated in vacuo. The crude residue was puritied by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 5593 (M+H)™. "H NMR (400 MHz,
Methanol-ds) S ppm 8.50(d, J=2.43 Hz, T H) 831 (brs, I} 7.74 (5, 1 H} 7.13 - 7.24 (mm, 1
HY694 (s, 1HY651{d, J=221 Hz, 1 H)6.42(d, }=728 Hz, 1 H} 5.77 - 6.13 (m, 1 H} 450
(brs, THY377-387(m, 2H)3.63-375(m, 2H)}3.33-343 (m, 2H)3.15(brd, =948
Hz, 2H)283-307{m, 4 H)256-273(m, 4 H}2.18-231 (m, 1 H}2.03-2.16 (m, 1 H)
1.64-191 (m, 6 H).
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Scheme 52, Compound 694:
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{8611971Step 1. (8)-2-((5-bromopyrimidin-4-yi} aminop-4-((2-(2,2-difluorocthoxplethyl) (4-
(5.6,7,8-tetraliydro- 1 8-naphthyridin-2-yl) butyDamino} butanoic acid: To a mixture of 5-
bromo-4-chloro-pyrimidine (77.00 mg, 398.08 pmol, 1.1 eq) and (S5)-2-amino-4-((2-(2,2-
difluorcethoxyyethyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1) butyanino) butanoic
acid {150 mg, 362 pmol) in THF (2 mbL) HaO (0.5 mL) was added NaHCQ: (152 mg, 1.81
mmol) and the resulting mixture was heated to 70° C for 2 b, cooled to 1t, and then
concentrated in vacuo to give the title compound that was used without further purification.
LOMS (ESEH): m/z = 871.3 (M+H)y™

{0061198] Step 2. (8)-4-({2-( 2. 2-difluoroethaxyjethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-pl} butyamino)-2-(pyrimidin-d-ylamino) butanoic acid: To a mixture of
{§)-2-((5-bromopyrimidin-4-v1} amino}-4-({2-(2 2-difluorocthoxylethyvl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vl} butyDamino) butanotc acid (150 mg, 262 pmol) in MeOH
(3 mL) was added 10 wt% Pd/C (50 mg) and the resulting mixture was stirred under an Hz
atmosphere for 5 h and then filtered and concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESH): m/z =493.1
(M-+HY". 'H NMR (400 MHz, DMSO-ds) 6 ppm 8.37 (s, | H) 8.02 (brd, J=53.62 Hz, 1 H)
750 (brs, LH) 7.02(d, =721 Hz, L HY 657 (brs, L H) 639 (brs, 1 H}591-629 (m, 2 H)
438 (brs, I H)362-369(m, 2H)356-3600n, 2H)323(brt, J=538Hz 2H) 252 -
278 (m, 8H) 239 (, }=746 Hz, 2H) 1.87-199(m, 1 H) 1.68- 183 (m,3H) 147-1.61
(0, 2H)133-146{m, 1H)133-~146(m. 1 H).
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Scheme 33, Compound 695:
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{01199 Step U {8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-terrahydro-1,8-
nraphthyridin-2-yi} butylamino)-2-({2-methoxypyrimidin-4-yl) amino} butanoic acid: To a

OMe

mixture of {§)-tert-butyl 2-amino-4-({{5)-2-fluoro-3-methoxvpropyl) (4-(3.6,7,8-tctrabydro-
1,8-naphthyridin-2-v1} butvhamino) butanoate {150 mg, 331 wmol) and 4-chloro-2~-methoxy-
pyrinudine (40 mg, 276 umol) m t-AmOH (3 mL) then was added 2.0M t-BuONa in THF
(276 pL, 552 pmotl} and /~BaXPhos-Pd-G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° C for 15 b, cooled to 1t, and then concentrated i vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 361.5 (M+H)".
[O012080] Step 2. {§-4-(((S)-2-fluoro-3-methaxypropyl) (4-(5,6,7,8-tetralydro-1,8-
naphithyridin-2-vi} butyDamino)-2-{(2-methoxypyrimidin-4-yl} amino) butanovic acid: (8)-
tert-butyl 4-({(8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1 &-naphthyridin-2-y1)
butylamino}-2-{(2-methoxypyrinudin-4-yl) amino} butanoate {200 mg, 357 pmol) was taken
gp in 3:1 BCM/TFA (2 mL) and the resulting mixtore was stirred at 1t for 5 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH+H): m/z = 505.3 (M+H)". 'H NMR (400 MHz, DMSO-ds) &
ppm 1433 (brs, 1 H) 11.23 (brs, T H) 1010 (brd, J=1858 Hz, 1 H) 8.12 (brs,  H} 8.02(d,
J=685Hz, L H) 761 (d, /=734 Hz, TH)6.56-6.79(m, 2H}520-551 {m, 1 H)4.58 -
482{(m, TH)401(s,3H)334-365(m 8H)331 (5,3 H)321(brs,2H)2.64-279{(m, 4
Hy241 (brd, =I12.10Hz, T H)2.20-234 (m, 1 H) 1.63 - 1.85 (m, 6 H).
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Scheme 54, Compound 696:
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{001201] Step 1: £8)-4-4(( ?}»Lﬂum 0-3~mefthowpr0py0 {4-(5,8,7 8-tetrahydro-1,8-
naphihyridin-2-yf} butyllaminol-2-((2-methoxypyrimidin-4-yl) amino} butaneoic acid: To a
mixture of (S)~tert-butyl 2-amino-4-(({S)-2-flucro-3-methoxypropyly (4-(5,6,7 8~tetrahvdro-~
1,8-naphthyridin-2-vl} butylamino) butanoate (150 mg, 331 umol} and 6-chloro-N,N-
dimethylpyrimidin-4-amine (44 mg, 276 umol) in t-AmOH (3 mL} was added 2.0M -BuONa
in THF (276 pL, 552 umol) and -BuXPhos Pd G3 (22 mg, 28 pmol) and the resulting
mixture was heated to 100° C for 2.5 h, cooled to i, and then concentrated in vacuo to give
the title compound that was used without further purification. LCMS (ESI+): m/z = 5745
{(MAH)™

{001202] Step 2. (8)-2-((6-(dimethylamino)pyrimidin-4-yl) amino)-4-(((5)-2-fluoro-3-
methoxypropyl) (4-{3,6,7 8~tetrabkydro-1,8-naphthyridin-2-pl} butyllamino) butanoic acid:
(8)-tert-butyl 2-{{6-(dimethylamine)pyrimidin-4-vl) amino)-4-({((83-2-fhuoro-3-
methoxypropyl} (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1} butylamino) butanoate {200
mg, 349 umol) was taken up in 3:1 DCM/TFA (2 mL) and the resulting mixture was stirred
at vt for 16 h and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLO to give the title compound. LCMS (ESI+): m/z = 5183 (M+H)™ 1H NMR (400
MHz, DMSO-ds) & ppm 1407 - 1449 (m, 1 H) 1299-13.76(m, I H) 11.24 {(brs, 1 H) 8 44
-899(m, I H) 848 (brd, /=18.46 Hz, 1 H)8.33 (s, I H) 8.10 (brs, l H) 7.60 (d, /=734 He,
THy664(d, /=734 He, 1H) S 87 (brs, 1 H}525-549(m, 1 H)4.71 (brs, 1H)}334-364
(m, THY331(s,3H)3.19{brd, /=355 Hz, 3H)3.12(brs, 6 H) 264 -2.79 {m, 4 H) 2.31 -
245, TH) 221 (brs, 1 H) 1.64 - 1.87 (;n, 6 H).
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Scheme 35, Compound 697:
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{001203] Step 1. (8 -tert-butyl 2-((6-(tert-butyl)pyrimidin-4-yl} amino)-4-{{{8}-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetrabivdro-1,8-naphthyridin-2-pl} butvljamino} butanoate: To a
mixture of (S)-tert-butyl 2-anuno-4-({(5)-2-fluoro-3-methoxypropyl) (4-(5,6,7, 8-tetrahvdro-
1,8-naphthyridin-2-y1} butylamino} butancate (150 mg, 331 pmol} and 4-(tert-butyl}-6-
chiloropyrimidine {47 mg, 276 umol} in t-AmOH (3 mL) was added 2.0M t-BuONa in THF
(276 ul., 552 umotl) then ~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° C for 2.5 h, cooled to rt, and then concentrated in vacuo to give the title
compound that was used without further purification. LOMS (ESI+): m/z = 587.3 (M+H)™.
[661204] Step 2: (8)-2-((6-(tert-butyYpyrimidin-4-yl) amino)-4-(((8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-vl} butyBamina) butanoic acid:
(S)y-tert-butyl 2-((6-(tert-butyDpyrimidin-4-y1y amino)-4-({({8)-2-flucro-3-methoxypropvl) (4-
{5,6,7 8-tctrahydro-1, #-naphthyridin-2-y1) butyl)amino} butancate (200 mg, 341 umol) was
taken up in 3.1 DCM/TFA (2 mL) and the resulting mixture was stirred at rt for 16 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIT+): m/z = 531.3 (M+H)™. TH NMR (400 MHz, DMSO-ds) §
ppma 14.07 - 1449 {m, 1 H) 12.99- 1376 (m, 1 H) 1124 (brs, 1 H} 8.44-8.99 (m, 1 H) 8.48
(brd, 1846 Hz, 1 H) 833 (s, I H) 8.10(brs, 1 H) 7.60 (d, =734 Hz, 1 H) 6.64 {d, =734
Hz, IH) 587 brs, THYS25-54%9 (m, 1 H} 471 (brs, IH)334-3.64(m, TH) 331 (5,3
H)3.19(Mbrd. J=355He, 3H)3.12(brs, 6 H) 264 -279(m, 4 H) 231 -245 (m, 1 H)2.21
(brs, 1 H) 1.64 - 1.87 (m, 6 H).
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Scheme 36, Compound 698:
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{001205] Step 1. (Si-tert-butpl 4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-

Z7T

naphthyridin-2-pl} butyllamino)-2-({2-phenplpyrimidin-4-yi} amino) butancate: To a
mixture of (S)-tert-butyl 2-amino-4-({(8)-2-tfluoro-3-~methoxypropyl) (4-(5.6,7, 8-tctrahydro-
1,8-naphthynidin-2-y1} butvl}amino) butanocate (150 mg, 331 pmol) and 4-chloro-2-
phenylpyrimidine {53 mg, 276 pmol) in t-AmOH (3 mL) was added 2.0M t-BaONa in THF
{276 pl., 552 umol) then ~-BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° C for 5 h, cooled to 1t, and then concentrated i vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 607.2 (M+H)"
{861206] Step 2. (8)-4-(({8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((2-phenyipyrimidin-4-yl} amino} butanoic acid: (8)-
tert-butyl 4-({((S)-2-fluore-3-methoxypropvl) (4-(5.6.7, 8-tetrahvdro-1,8-naphthyridin-2-vl)
butyllamino}-2-((2-phenyipyrimidin-4-y1} amino} butanoate {200 mg, 330 pmol) was taken
up in DCM/TFA (2 mL) and the resulting mixture was stirred at 1t for 16 h and then
concentrated i vacuo. The crade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 551.3 (M+ED)". 'H WNMR (400 Mz, DMSO-ds) &
ppm 826 (brd, =772 Hz, 2H) 815 (brd, J=639 Hz, 1 H) 7.37 - 746 {m, 3 H} 6.95 (br d,
=706 Hz, 1HY 648 (brs, 1 H} 6,15 (d, J=728 Hz, 1 H} 450 - 476 (m, 2 H) 3.35 - 3.47 (m,
2HY312-321 (mSH)251-270Gn, 6 H) 228 -246 (m, 4 ) 1.97(br d, =728 Hz, 1 H)
180 (brs, T HY) 165-1.74 (m, 2H) 149 {(brs, 2 H) 1.28 - 140 {m, 2 H}.
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Scheme 537, Compound 699:
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{8612071 Step 1. (8)-tert-butyl 4-({{&}-2-fluoro-3-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino)-2-((5-phenyipyrazin-2-yl) amino} butanoate: To a mixture
of (S)-tert-butyl 2-amino-4~{({({5)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-~
naphthyridin-2-v1} butyljamino} butanoate (150 mg, 331 wunol) and 4-chloro-2-
phenylpyrimidine (53 mg, 276 pmol) in t-AmOH (3 mL) was added 2.0M #-BuONa in THF
(276 k., 552 pmol) and ~~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° C for 5 h, cooled to tt, and then concentrated iz vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 607.2 (M+H)".
[001208] Stop 2. (85)-4-(((5)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2~yi} butyDamino)-2-({S-pheayipyrazin-2-yl) amino) butancic acid: (S)-tert-
butyl 4-(({S)-2-fluoro-3-methoxypropyl) (4-(5,6,7.8-tetrabydro-1, 8-naphthyridin-2-vi)
butylanming}-2-{({5-phenylpyrazin-2-y1} amino} butanoate {200 mg, 330 pmol) was taken up
in 3:1 DCM/TFA (2 mL) and the resulting mixture was stirred at 1t for 16 h and then
concentrated i vacuo, The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (EST+): m/z = 351.3 (M+H)*. 'TH NMR (400 MHz, DMSQ-ds) 6
ppm 1430 (brs, 1 H) 1095 (brs, L HY 836 (s, 1 H} 817 (5, L H}) 8.10 (brs, 1 H) 7.92 (d,
=128 Hz, 2H) 778 Cbrs, L ) 7.58(d, J=7.28 Hz, 1 H) 738 - 749 (m, 2 H) 7.29 - 7.37 (m,
1H)662(d, J=706Hz 1 H)522-548 (m, 1 H) 450 (brs, 1 H)3.34 -3.65 (m, § H) 3.31
(s.3H)3.13(s,2H)264-279(m, 4 H) 234 {brs, 1H)222(brs, 1 H}1.63-1.86(m. 6
H).
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Scheme 38, Compound 700:
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[861209] Step 1. (8)~tert-butyl 4-(({8}-2-flnoro-3-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yl} butyaminol-2-((6-phenylpyrazin-2-yl) amino} butanovate: To a mixture
of (S)-tert-butyl 2-amino-4-{({({8)-2-fluoro-3-methoxypropvl) {4-(5,6.7 &-tetrahydro-1,8-
naphthyridin-2-vl) butyljanuno) butanoate (150 mg, 331 pumol} and 2-chloro-6-
phenylpyrazine (33 mg, 276 pmol) was aaded to +-AmOH (3 mL) then was added 2.0M t-
BuDONa in THF (276 pL, 552 pmol) and ~BuXPhos Pd G3 (22 mg, 28 mol) and the
resulting mixture was heated to 100° € for 5 h, coocled to rt, and then concentrated in vacuo to
give the title compound that was used without further purification. LCMS (ESIH): m/z =
607 2 (M+H)Y".

{001210] Step 2: (8)~4-{((8}-2-fluoro-3-methoxypropyl} (4-(3,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyamino)-2-((6-phenyipyrazin-2-yl} amino) butanocic acid: (S)-ten-
buty! 4-(((S)-2-fluore-3-methoxypropyl) (4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-yi)
butylaming}-2-({6-phenylpyrazin-2-y1} amino) butanoate (200 mg, 330 ymol) was taken up
in 3:1 DOCM/TFA (2 mL) and the resulting mixture was stirred at rt for 16 h and then
concentrated 77 vacue. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESTH): m/z = 551.3 (M+H)". 'THNMR (400 MHz, DMSO-de) 6
ppm 826 (s, 1 H}790-8.02 (m,3H)7.37-746 (m, 3 H}6.99(d, =706 Hz, 1 H} 6.18 (d4,
J=728 243 Hz, 1 Hy455-480(m, 1 H}443¢brd, =573 Hz, L H}336-350 (m, 2 H)
309-324(m, SHY252-277(m, TH) 229 - 247 (m, 3 H) 2.00 (brdd, }=13.34, 6 50 Hz, |
Hy1.77-188¢m, 1 H) 164-174(m, 2H) 145-156(m, 2H) 1.31 - 141 (m, 2 H).
{06121 | Compounnd TOL: {$}-4-((4-(5,6,7.8-tctrakydro-1,8-naphthyridin-2-y{} bugyl} (2-
(2.2, 2-trifluoroethoxyethylamino}-2-({S-(trifluoromethyDpyrimidin-2-yl) amino) butanoic
acid: To a mixture of (8)-2-amino-4-((4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butyl) (2~
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2.2, 2-triftucroethoxyiethyDamme) butanoic acid (140 mg, 259 pmol) in THE (4 mL) and
HoG (1 mL) was added 2-chloro-5-(trifluoromethyDpyrimidine (52 mg, 285 pmol) and
NaHCO; (109 mg, 1.29 mmol) and the resulting mixture was heated to 70° C for 1 h, cooled
to tt, and then concentrated /n vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 5792 (M+H)". '"H NMR (400 MHz,
DMSO-ds) Sppm 8.64 (s, 2H) 8.18(d, /=T 21 Hz, I H)7.02{d. /=734 Hz, 1 H) 6.44 (brs. |
Hy6.19-627{(m, 1 H}6.19-627 (m, 1 H} 438 - 446 (m, | H) 3.94 - 4.06 (m, 2 H) 3.65 (br
s, 2H}320-328(m, 2H)2.54-278¢m, TH} 242 - 248 (m, L ) 2.37 (¢, =752 Hz, 2 H)
194-205(m, 1 H) 18- 191 (m, 1 H} 1.70-1.79 (m, 2 H) 1.53 {1q, /=13.50, 6.61 Hz, 2 H)
1.32-143(m, ZH).

[001212) Compound 702: (8)-2-({5-cyanopyrimidin-2-yi} amino)-4-({4-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl} butyl} {2-(2,2, 2-trifluorocthoxy}ethyllamino} butanocic acid: To a
mixture of {(8§)-2-amino-4-((4-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-v1) butvl) (2-(2,2.2-
trifluoroethoxy)ethyljamino) butanoic acid (140 mg, 259 umol) in THF (1 mL) and H20
{0.25 mL) was added 2-chloropvrimidine-5-carbonitrile (40 mg, 285 pumol) and NaHCOs
{109 mg, 1.29 mmol} and the resulting mixture was heated to 50° C for 1 h, cooled to 11, and
then concentrated i vacuo. The crude residue was purnified by reverse phase prep-HPLC to
give the title compound. LCMS (ESI+): m/z = 536.2 (M+H)". 'H NMR (400 MHz, DMSO-
dsy8.66-8.73(m, 2 H)} 842 (d, J=T46 Hz, I H) 7.03(d, /=7 21 Hz, 1 H} 644 (brs, 1 H}
622{d. 7134 Hez, 1 H}436-446(m, 1H}396-407(m. 2H)3.64{(t, /=393 Hz 2 H)
324(brt, J=520Hz, 2 H) 254 -279(m, 8 H) 237 (,/=752Hz, 2H) 181 -2.06 . 2 H)
1.75(q, /=590 Hz, 2H) 146 - 159 (m, 2 H) 1.33 - 1 .44 {m, 2 H).

8612131 Compound 703: (8)-2-((1 H-pyrazolof3 4-djpyrimidin-4-vl} aminoei-4-((4-{5,6,7,8~
tetrahydro-1,8-naphthyridin-2-yl} butyl) (2-(2,2,2-triflucrocthoxylethyliamine} butanoic
acid: To a solution of (8)-2-amino-4~{(4-(5.6,7 8-tetrahydro- 1, 8-naphthyridin-2-vl) butyly (2-
(2,2, 2-rifluoroethoxyjethyilamino} butanoic acid (140 mg, 259 pmol) in THF (1 mL) and
Hz0 (0.25 mL) was added 4-chloro-1H-pyrazolo{3,4-djpynmidine (44 mg, 285 umol} and
NaHCO; (109 mg, 1.29 mmol) and the resulting mixture was heated to 70° C for 9 b, cooled
to 11, and then concentrated i vacuo. The crude residue was purnified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+H: m/z = 5512 (MHH)". 'H NMR (400 MHz,
DMSO-do) Sppm 13,42 (brs, T H) 831 {(brd. =734 Hz, 1 H) 8.20 (d. J/=4.16 Hz, 2 H) 7.00
(d. =734 Hz, T H) 646 (brs, IH)6.18(d, /=734 Hz, 1 H)4.68 478 (m, 1 H)3.92-4.07
(o, 2H)3.64 (1, /=53.87THz 2H)323(brt, /=538 Hz, 2H} 252 -2.78 (m, 7TH} 241 - 2.49
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(m, TH}234 (4, /=746 Hz, 2H) 198 - 2.3 (m, T H) 188 (brd, J=599 Hz, 1 H} 1.68-1.78
{(m, 2Hy1.46-158{m, 2H) 1.31-143(m. 2 H)
{001214] Compound 704: (8)-2-((5-bromopyrimidin-2-pl} amino}-4-((4-(5,6,7,8-tetralydro-
L 8-naphthyridin-2-yl} butyl) {2-(2,2,2-trifluoroethoxylethyllamine} butanoic acid: To a
mixture of {§)-2-amino-4-((4-(5,6,7 8-tetrahydro- 1, E-naphthyndin-2-v1) butyl) (2-(2,2,2-
triffuoroethoxy)ethyljamine) butanoic acid (140 mg, 259 umol) in THF (4 mbL) and H2O (1
ml} was added 5-bromo-2-chloro-pyvrimidine (55 mg, 285 umol} and NaHCGOs (109 mg, 1.29
mmol} and the resulting mixture was heated to 70° € for 6 h, cooled to i, and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LEMS (ESI+): m/z = 589. 1 (M+H)*. 'TH NMR (400 MHz, DMSO-ds) §
ppm 837 {brs, 2H) 7.59 (brd, J=7T00Hz, L H)7.02(d, /=721 Hz, 1 H} 6,40 (brs, | H)
622{d, =721 He, 1 H3}4.22-433(m, 1 H) 4.01 (g, /=941 Hz, 2 H) 3.64 {brt, J=5 87 Hz,
2HY324(brt, =507 Hz 2H) 253 -2.79 (m, 7H) 242 - 249 (m, 1 H} 2.38 (brt, J=7 52
Hz, 2H)1.79-200(m, 2H) 169- 178 (m, 2H} 1.47-1.59(m, 2H) 133~ 145 (m, 2 H).
{601 215] Compound 708: (8}-4-((4-(5,6,7 8-tetrakydro-1,8-naphthyridin-2-yl) butyl) (2
(2,2, 2-trifluoroethoxyethylaming}-2-{{2-(rifluoromethyDpyrimidin-4-yi} amino) butancic
acid: To a solution of (S)-2-amino-4-{((4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}) butyl) (2-
(2.2, 2-rifluorocthoxy)ethylyaming ) butanoic acid (140 mg, 259 pmol) in THF (4 mL) and
H:0 {1 mL) was added 4-chloro-2-{trifluoromethylipyrimidine (52 mg, 285 pumol) and
NaHCO; (109 mg, 1.29 mmol) and the resulting mixture was heated to 70° C for 9 h, cooled
to 11, and then concentrated in vacuo. The crude residue was puritied by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 5792 (M+H)™. "H NMR (400 MHz,
DMSGO-de) Sppm 820 (br 4, S=5.75He, 2 H) 7.03 (4, /=721 Hz, 1 H) 682 (d, J=5399 Hz, 1
HY655(brs, 1H)623(d, /=721 Hz, | H) 443 (brd, J=599Hz, 1 H}3.97-4.08 (m, 2 H}
366, =569 Hz, 2H)3.24(brt, =532 Hz, 2H) 254 -285 (o, 8 H) 234 -244 {m, 2 H)
169-202 (m, 4 H) 1.49 - 1.58 (m, 2 H) 1.35 - 1.48 {m, 2 H).
001216 Compound T06: {8}-2-((5-cyclopropyipyrimidin-2-yl} amino}-4-{(4-(3,6,7,8-
tetrahydro-1,8-naphithyridin-2-yb} butyi} (2-02,2, 2-trifluoroethoxyjethylamina} hutanoic
acid: To a mixture of (§)-2-amino~4-{{4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butyt} (2~
2.2, 2-triftucroethoxyiethyDamme) butanoic acid (140 mg, 259 pmol) in THE (4 mL) and
H20 (1 ml) was added 1-cyclopropyl-4-flucrobenzene (39 mg, 285 pmol) and NaHCOs (109
mg, 1.29 mmol) and the resulting mixture was heated to 70° C for 6 h, cooled to tt, and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): nvz = 551.3 (M+H)". TH NMR {400 MHz, DMSO-ds) &
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ppm 808 (s, 2H} 696 -7.10{m, 2 H)6.37 (brs, 1 H) 622 (d, /=721 Hz, L H)4.21-432
(m, THY3.95-407(m, 2H)364 (1, /=S93Hz 2H)323(brt, J=5.20Hz, 2 H)252-2.79
(o, THY242-249(m, 1H) 238, J=746Hz, 2H) 1.78 - 1.99(m, 2 H) 1.67 - 1.78 (m, 3
H)1T48-160(m 2H) 134143 (m, 2H) 081 -0.90 (m, 2 H) 0.55-0.65 (m, 2 H).
[001217 Compound 707: {8)-2-((-cyanopyrazgin-2-yl} amino}-4-((4-(5,6,7,8~tetrahydro-

1, 8-naphihyridin-2-pl) buiyl) {2-(2,2,2-trifluoroethoxyjethylamino) butanoic acid: To a
mixture of (S)-2-amino~4~({4-(3,6,7 8-tctrahydro- 1 8-naphthyrdin-2-v1} butyl) (2-(2,2,2-
trifluorocthoxy)ethylyamino) butanoic acid (140 mg, 259 umol) in i-PrOH (3 mL) was added
3-chloropyrazine-2-carbonitrile (40 mg, 285 umol) and DIPEA (226 L, 1.29 mmol} and the
resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOMS (BSTH): m/z = 5362 (M+H)™. TH NMR (400 MHz, Methanol-dy) & ppm 8.25 (d,
J=208 Hz, L Hy 7.89(d, /=208 Hz, 1 H) 733 {brd, /=734 Hz, 1 H} 648 (d, =721 Hz, 1
Hy448-455(m, 1 H)3.90-402(m, 4H)337-344(m, 2H)3.15-327(m, 2H) 298 -
3 (o, 3Hy284-292(m, T H) 274 {(brt, =599 Hz, 2 H) 2.60-2.69(m, 2 H)2.12-2.34
{m, 2H} 1.71 - 1.92 {m, 6 H}.

{661218 Compound 708: (8)-2-((2-(pyridin-3-yi) guinazolin-4-pl} amino)-4-({4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yl) butyl) (2-(2,2,2-triftuorocthoxylethyllamine} butanoic
acid: To a mixture of {§)-2-amino-4-((4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-y1} butyl} (2-
(2,2, 2-trifluoroethoxy jethylamino} butanoic acid (140 mg, 259 pmol) in DMA (3 mL} was
added 4-chloro-2~(pyridin-3-y1) quinazoline (77 mg. 2835 umol) and DIPEA (226 ul, 1.29
mmol} and the resulting mixture was heated to 70° € for 2 h, cooled to i, and then
concentrated in vacuo. The crade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH): m/z = 6383 (M+H)". 'H NMR (400 MHz, DMSO-de) 6
ppm 9.59(d, J/=147Hz, 1H)8.55-8.76(m, 3H) 833 (d. /~8.19Hz 1 H}) 7.75-793 (m, 2
Hy746-762(m 2H)691(d, =721 Hz, 1 H) 624 - 637 (m, 1 H} 6.09 (d, /=721 Hz, 1
Hy473-482{m, 1 H}3.96(q, /=950 Hz, 2 H) 3.66 (t, /=587 Hz, 2 H) 3.20 (br t, /=4 95
Hz, 2H)2.53-285{(m, 8 H)2.29 (1, /=746 Hz, 2H)2.04 - 2.19(m, 2 H) 1.71 (g, /=5.84
Hz, 2H) 1,46 - 153 (m, 2 H) 1 40 (brd, J=6.60 Hz, 2 H}.
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Scheme 59, Compound 709:
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{8612191Step 1. (8)-2-{{6-chloropyrimidin-4-yl} amino)-4-({(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yf) butyl) (2-{2,2,2-trifluoroethoxyiethyllamine) butancic acid: To a
mixture of (8)-2-amino-4-((4-(5,6,7 B-tetrahydro- 1, 8-naphthyridin-2-v1) butyl) (2-(2,2,2-
trifluorocthoxy)jethvlamino) butanoic acid (140 mg, 259 umol) in THF (4 mL) and HRO (4
mL} was added 4,6-dichloropyrimidine (42 mg, 285 pmol) and NaHCO3 (109 mg, 1.29
mmol} and the resulting mixture was heated to 70° € for 5 h, cooled to tt, and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS {(ESI+): m/z = 5453 (M+H)".

{6612201 Step 2. (8)-2-{{6-phenylpyrimidin-d-yi} amino}-4-{(4-(5,6,7,8-tetrakiydro-1,8-
naphthyridin-2-y} buryl) (2-(2,2, 2-trifluorocthoxylethyDamino) butanoic acid: To a
mixture of {§)-2-({6-chloropyrimidin-4-y1)} anuno)-4-({4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butvl) (2-(2,2, 2-triflucroethoxyjethyDamine) butanoic acid (141 mg, 259
pmol) in dioxane {4 mL) and H2O (1 mL) was added phenylboronic acid (47 mg, 388 umol},
KoCO: (72 mg, 517 pmol), and Pd{dppHCl (19 mg, 26 pmol) and the resulting mixture was
heated to 100° € for 2 h, cooled to rt, and then concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5873
(M-+Hy". 'H NMR(400 MHz, DMSO-ds} 3 ppm 8.49 (5, L H) 799 (br d, J=5.38 Hz, 2 H) 7.60
(brs, TH)745-753(m, 3H) 710 (brs, 1 H)6.99(d, /=721 Hz, 1 H) 643 (brs, 1 H) 6.2]
(4, T2V Hz 1) 447 (brs, 1 HY4.02 (q, /=925 Hz 2H) 367 {(brt, /=575 Hz, 2 H) 3.22
(brt, /=8 20Hz 2H)253-283(m, 7TH) 244 - 248 (m, 1 H) 239 (brt, =740 Hz, 2 H)
194-2.03(m, 1 H) 1.84 (brdd, /=13.02,679Hz, 1 H} 1.70 -~ 1.78 (m, 2 H) 1.54 {br d,
J=47THz, 2H)y 1.38 -~ 147 (m, 2 H).

338



WO 2020/210404 PCT/US2020/027335

Scheme 60, Compound 716:
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[0061221]Step 1. (8)-2-((5-bromapyrimidin-4-yi} amina)-4-((4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl) butyl) (2-(2,2,2-trifluvroethoxylethylamino) butancic acid: To a
mixture of (8)-2-amino-4-({4-(5,6,7 8-tetrahvdro-1, Z-naphthyridin-2-v1} botyl) (2-€2,2,2-
trifluorocthoxy ethylyamino) butanoic acid (140 mg, 259 umol} in THF (4 mL) and H2O (1
mL} was added 5-bromo-4-chloropvrimidine (55 mg, 285 pmol) and NaHCO; (109 mg, 1.29
mmol} and the resulting mixture was heated to 70° C for 3 b, cooled to 1t, and then
concentrated 7 vacue to give the title compound that was used without further purification.
LOMS (ESI+): m/z = 589.1 (M+H)".

[861222] Step 2. (8)-2-({5-phenylpyrimidin-4-pl} amino)-4-{{4-(5,6,7,8-tetrahiydro~1,8~
naphihyridin-2-pl} butyl} (2-(2,2,2-trifluvrocthoxylethyDamino} bataneic acid: To a
mixture of (8)-2~{{5-bromopvrimidin-4-yi) amino}-4-((4-(5,6,7,8-tetrahvdro-1,8-
naphthyridin-2-vl} butyl) (2~(2,2, 2-trifluorocthoxyjethylyamino) butanoic acid (152 mg, 258
pumol) in dioxane (4 mL) and H20 (1 mL) was added phenylboronic acid (47 mg, 387 umol),
K:CO: (72 mg, 516 pmol), and Pd{dppHCl (19 mg, 26 umol) and the resulting mixture was
heated to 100° C for 2 h, cooled to tt, and then concentrated in vacuo. The crode residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 5873
(MAH)". 'H NMR{400 MHz, DMSQ-ds) S ppm 846 (5, TH)8.02¢{s, 1 H) 740-758(m, 5
H) 7.06 (brdd, J=13.27, 654 Hz, 2 H) 6 37 {brs, L H)6.25(d, /=721 Hz, 1 H) 4 41 (br d,
J=562Hz, I H)4.00(q. /=941 Hz, ZH) 360 (brt, /=550Hz, 2H)3.21-327(m, 2 H)
254-285(m, 8H) 240 (brt, /=740 Hz 2H} 1.97 (brd, =338 Hz, 2H) 1.69 - 1.80 (m. 2
Hy 141158 ¢m, 2H) 1.22 - 140 (m, 2 H).
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Scheme 61, Compound 711z
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[861223]Step 1. (8)-2-{{5-bromopyrimidin-4-yl} amino)-4-((4-(5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-yi} butyl) (2-(2,2,2-trifluoroethoxylethyllamine) butancic acid: To a
mixture of {(§)-2Z-amino-4-({(4-(5,6,7 8-tetrahydro-~1,8-naphthyrdimn-2-v1) butvl) (2-(2,2,2-
trifiuorosthoxyjethyljamino) butanoic acid {140 mg, 259 umol) in THF (4 mL} and HO (1
mL} was added 5-bromo-4-chloropyrimidine (55 mg, 285 pmol) and NaHCG3 (109 mg, 1.29
mmol} and the resulting mixture was heated to 70° C for 6 h, cooled to tt, and then
concentrated i vacuo to give the title compound that was used without further purification.
LCMS (ESI+): m/z = 589.1 (M+H)"
{861224] Step 2. (8)-2-{pyrimidin-4-ylamino}-4-{{4-(5,6,7,8~tetrakydro-1,8-naphthyridin-2-
v butyl) (2-(2,2.2-trifluoroethoxyethylamino) butansic acid: To a mixture of (8)-2-((5-
bromopyrmidmn-4-yl} amino}-4-((4-(5,6,7 8-tetrahydro-1,8-naphthvridin-2-y1) butyl) (2-
(2,2, 2-trifluoroethoxy Jethylamino} butanoic acid (152 myg, 258 pmol} in MeOH (10 mL) was
added 10 wt% Pd/C (200 mg} and the resulting nuxture was stirred under an Hs atmosphere
for 16 h and then was filtered and concentrated in vacuo. The crade residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 511.2 (M+H)Y".
TH NMR(400 MHz, DMSO-ds) 6 ppm 838 (s, I H) 8.03 (brd. J=5.50Hz, 1 H) 755 (brs, 1
HY7.04(d, =734 Hz, L H) 6.55(brd, J=1956 Hz, 2 H) 6.23 (d, J=7.21 Hz, 1 H) 440 (br s,
1H}4.01{q, /=946 Hz, 2H)} 3.65 (brt, /=575 Hz, 2H) 324 (brt,J=538 Hz, 2 H) 2.55 -
276 {m, 8 H) 2.40 (brt, /=740 Hz, 2 H) 195 (brdd, /=13.39,634 Hz, 1 H) 1.71 - 1.84 (m,
3HY149-158 (0, 2H) 135-145(m, 2 H).
{001225) Compound 712: (8)-2-((6-(1 H-pyrazol-1-yl} pyrimidin-4-yl) aminop-4-({4-
(3,6,7,8-tetrabiydro- I, 8-naphthyridin-2-yi} butyl} (2-(2,2,2-triflu oroethoxylethylamino)
butanoic acid: To a mixture of (8)-2Z-amino-4-{{4~(3,6,7 8-tetrahydro-1,8-naphthyridin-2-vl)
butyl} (2-(2.2 2-trifluorocthoxyjethvhamino) butanoic acid (140 mg, 259 umol) in DMA (3
mL} was added 4-chloro-6-( IH-pyrazol-1-vi) pyrimidme (51 mg, 2835 umol) and DIPEA (226
340



WO 2020/210404 PCT/US2020/027335

pk, 1.29 mmol} and the resulting mixture was heated to 70° € for 2 h, cooled to 11, and then
concentrated in vacuo. The crade residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH): m/z = 577.3 (M+H)". 'H NMR (400 MHz, DMSO-ds) &
ppm 854 (d, /=232 Hz, TH)83S5¢s, 1 H)7.92¢brd, /=575 Hz, 1 H) 7.84 {d, /=098 Hz, |
Hy 7.07 (brs, 1H}6.99(d, /=721 Hz, L H) 654 -6.58 {m, 1 H} 643 (brs, 1 H} 6.20 (4,
J=734Hz, THY4.51 (brs, 1 H) 398 -4.05(m, 2 H) 3.65(brt, /=587 Hz 2 H)320-325
(o, 2H)2.55-278(m, 8 H) 238 (brt, J=740Hz, 2H) 1.94-2.03 (m, 1 ) 1.80 (brs. | H)
T70-176(m, 2H3 149 - 158 (my, 2H) 1.36- 144 (m, 2 H).
{001226] Compound 713: (8)-4-(((8)-2-fluoro-Z-methoxypropyld (4-(5,6,7,8~tetralydro-1,8-
naphthyridin-2-yi} butyfamino)-2-((5-methylpyrimidin-2-yl} amino} buranoic acid: Toa
mixture of (8)-tert-butyl Z-amino-4-{{({5)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8~tetrahvdro~
1,8-naphthyridin-2-vl} butvl)amino) butanocate (152 mg, 336 umol} and 2-chloro-5-methyl-
pyrinudine (36 mg, 280 umol) in t-AmOH (2 mL) was added 2.0M t-BuONa in THF (280
pk, 360 umol) then t-BuXPhos-Pd-G3 (22 mg, 28 pmol) and the resulting mixture was
heated to 1007 C for 5 h, cooled to wt, and then concentrated in vacuo to give a (S)-tert-butyl
4-({(5y-2-fhuoro-3-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1}
butyllamino}-2-((3-methylpyrimidin-2-yvi} amino) butanoate intermediate, LEMS (ESHH): m/z
= 5453 (M+H)", which was used without further purification. Of the butanoate intermediate,
180 mg, 330 umol) was taken up 1o DCM {2 mL) and TFA (600 pL} and the resulting
mixture was stirred at 1t for 6 h and then concentrated i vacuo. The crude residue was
puritied by reverse phase prep-HPLC to give the utle compound. LOMS (ESI+): m/z =489 3
(M), TH NMR (400 MHz, DMSO-ds) & ppm 1434 (brs, 1 H) 1093 (brs, L H) 830 (s, 2
HY813(brs, TH) 782 (brs, 1 H) 760 (d, /=734 Hz, 1 H)}6.63(d, /=734 Hz, 1 H} 5.24 -
544 (m, T H) 446 (brs, 1H)363 (brs, 1 H}3.49-359(m, 2H)}333-348 (m, 4 H) 331
(d,J~098Hz, 3H)3.14-327(m, 3H)266-277(m, 4H)2.14-237(m, 2H)2.108(s, 3
Hy 1.63 - 1.86 (m, 6 H).
0012271 Compound T14: (8}-2-(3-cyanopyrazin-2-pl} amino}-4-({2-(2,2-
diffuoroethoxyjethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-ypl} butvljamino} butanaic
acid: To a mixture of (8)-2-amino~-4-{({{8)-2-fluoro-3-methoxypropyl) (4-(5,6,7. 8-tetrahydro-
1,8-naphthvridin-2-y1} butvljamino) butanoic acid hydrochloride (1530 mg, 333 pmol) in i-
PrOH (2 mL) was added DIPEA (290 uL., 1.66 nunol) then 3-chloropyrazine-2-carbonitrile
{93 mg, 665 umol) and the resulting mixture was heated to 70° C tor 2 b, cooled to 11,
adjusted to pH = 6 by the addition of 1 M ag. HC, and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+):
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m/z =518.2 (M+H)". 'H NMR (400 MHz, DMSO-de) 8 ppm 1413 (brs, 1 H) 10.22 (brs, |
H)837(d. /=243 Hz 1 H)8.03(d, /~243Hz 2H)7.84-790(m, I H) 761 {d, J=7.28 Hz,
1H)6.61(d, /=728 Hz, 1 H) 6.00 -6.33 (m, | H)4.54 - 4.66 (m, 1 H) 3.90 (brt, J=4.74 Hz,
2H3T5(td, m15.27, 342 H2, 2 Hy 3535 (brs, A H) 316 {(brs, 4 ) 2.67 - 2.76 (m, 4 H)
228-241(m, 2H) 1.76 - 1.87 {m, 2 H) 1.63 - 1.75 {m, 4 H).

1001228] Compound T15: {8)-2-(/4,4 -bipyridin [-2-ylamino}-4-((2-(2,2-
difluoroethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphihyridin-2-yl) butyllamina)} butanoic
acid: To a mixture of (8)-2-({(4-bromopyridin-2-yl} amino)-4-((2-(2,2-difluoroethoxyjethyl)
{(4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vl} butyhamino) butanoic acid (50 mg, 88 pmol)
and 4-pyridviboronic acid (32 mg, 263 pmol) in dioxanc {2 mL) and HoO (0.5 mL) was
added Pd{dppHCh.CHaCl (7 mg, 9 umol) and KoCOs (36 mg, 262 umol) and the resulting
mixture was heated to 100° € for 2 h, cooled to 1t, and then concentrated 772 vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z = 569.3 (M+H)Y" 'H NMR (400 MHz. Methanol-ds) 8 ppm 9.07 {(d, /=6.85 Hz, 2 H) 8.33
(d, /=685Hz, 2 H)818(d, J=6.60 Hz, 1 H) 782 (d, /=0.98 Hz, 1 H) 7.60 (d, /=7 34 Hz, 1
H)746{dd, /=6.72, 1.71 Hz, 1 H} 667 (d, /=734 Hz, 1 H} 587 -6.19(m, 1 H} 492 -496
{m, 1 H}3.96-4.05(m, 2H) 3.80 (td, /~=14.70,3.61 Hz. 2 H) 3.60 -3.69 (m, 1 H) 3.51 (br
dd. J=10.94, 544 Hz, SH) 337 (brt, =789 Hz, 2H) 278 - 285 (m, 4 H) 2.61 -2.72 (m, 1
Hy2.41-253¢m, 1 H) 1.78 - 1.99 (m, 6 H).

Scheme 62, Cﬂmpﬂund 716:
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(3,6, 7, 8-tetrakydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid: To a mixture of (S)-
2-amino-4-((2~(2,2-ditluoroethoxy jethyl) (4-(5,6.7 &-tetrahydro-1,8~-naphthyridin-2-v1)
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butyljamino} butanoic acid hydrochlonde (S00 mg, 1.11 mmol} in DMSO (4 mL) was added
Kol O3 (766 mg, 5.54 mumol) and 4-bromo-2-flucropyridine (234 mg, 1.33 mmol} and the
resulting mixture was heated to 130° C for 1 h, cooled 1o 11, adjusted to pH = 6 by the
addition of 1 M ag. HCI, and then concentrated in vacuo. The crude residue was purnified by
reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 3712 (M+H)"™.
{001230] Step 2: (B3-4-((2-{2, 2-difluoroethoxyethyl} (4-(5,6,7,8-tetrabydro-1 8-
naphthyridin-2-yl) butylamino)-2-((4-phenyipyridin-2-yi) amino) butancic acid: To a
mixture of (8)-2-({4-bromopyridin-2-y1) amino}-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-v1} butyjamino} butanoic acid (30 mg, 88 umol) and
phenylboronic acid (32 mg, 263 umol) in dioxane (2 mL) and H2O (0.5 mL) was added
Pd{dppHCh . CH2Clz (7 mg, 9 umol) and KoCOs: (36 mg, 263 pmol) and the resulting mixture
was heated to 100° C for 2 h, cooled {o 1, and then concentrated in vacuo. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): ny/z =
568.3 (M+H)Y". 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.00 (d, /=660 Hz, 1 H) 7.81 - 7.86
(m, 2H)756-761(m, 4H)745(d, /=134 Hz, 1 H) 7.35(dd, /=6.79, 1.65 Hz, 1 H) 6.65
(d, /=734 Hz, I H)586-6.17(m, 1 H}4.75-4.80 (m, 1 H)3.95-4.03 (m, 2 H) 3.80 {1d,
J=1476,3.61 Hz, ZHY358-3.66(m, 1 H)347-356(m, 5H)334-340(m, 2H) 276~
284 (m 4H)256-267(m, 1 H)234-246(m, L H) 1.75-198 (m, 6 H).

Scheme 63, Compound 717:
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[861231]1Step 1. (8)-2-({5-bromopyridin-2-vl} aming}-4-((2-{2,2-difluoroethoxyjethyl) (4-

(3,6, 7, 8-tctrakydro-1,8-naphthyridin-2-yi} butyfiamine} butanoic acid: To a mixture of {S)-

2-amino-4-((2~(2,2-ditfluoroethoxy)ethyl) (4-(5,6.7 &-tetrahydro-1,8~-naphthyridin-2-v1)

butylamino} butancic acid hydrochloride (200 mg, 444 pmoly m BMSO (3 mL} was added
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[8612321(306 mg, 2.22 mumol} and 3-bromo-2-flecropyridine (94 mg, 332 pumol} and the
resulting mixture was heated to 130° C for 15 b, cooled to rt. adjusted to pH = 6 by the
addition of 1 M aq. HCI, and then concentrated i vacue. The crude residue was puritied by
reverse phase prep-HPLC o give the title compound. LCMS (ESIH): m/z =571 .2 (M+H)*
{O01233] Step 2: 2-((5-phenylpyridin-2-yi} amine) butanecic acid: To a mixture of (S)-2-{{(5~
bromopyridia-2-vi) amino}-4-({2-(2,2-diftucrocthoxyethyhy (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvhamino) butanoic acid (20 mg, 35 pmol) and phenyiboronic acid (13
mg, 105 umol) mn dioxane (2 mL) and HaO (0.5 mL) was added Pd{dppHHCl:.CHoCh (3 mg, 4
pmol) and KoC0Os (15 mg, 105 umol) and the resulting mixture was heated to 100° C for 2 h,
cooled to i, and then concentrated i vacuo. The crude residue was purified by reverse phase
prep-HPLC 1o give the title compound. LCMS (ESH): ov/z = 5683 (M+H)". 'H NMR (400
MHz, Methanol-di) S ppm 8.36 (dd, J=935,226 Hz, L H} 8.18 (d, /=1 83 Hz, 1 H) 7.62 -
767 (o, 2H}739(d, /=734 Hz, I1H)748-754 (m, 2 H) 742 -747{m, L H) 737 {d,
J=929Hz, 1 H}6.66(d, /=734 Hz, I H)587-6.19(m, 1 H)4.79 {dd. /=789, 544 Hz, 1 H)
395-405(m, 2H)3.80(d, =1476,361 Hz, 2H)3.57-3.65(m, § H}3.46-3.56(m, SH)
334-340(m, 2H32.76-285(m, 4H)257-268(m, 1 H)2.36-248(m, 1 H)1.77- 199
{m, 6 H}.
{001234) Compound 718: (8)-4-(({8)-2-fluora-3-methoxypropyl} (4-(5,6,7,8-tetrabiydro-1,8-
napfithyridin-2-yl} butyDamino)-2-({ 7-methyl-7TH-pyreolof2,3-djpyrimidin-4-yl) amino)
butanoic acid: To a mixtare of (S§)-tert-butyl 2-amino-4-({{5)-2-fluoro-3-methoxvpropyl) (4-
(5,6.7.&-tetrahydro-1,8-naphthyridin-2-y1) butyDamino) butanoate (150 mg, 331 umol}, 4-
chloro-T-methyl-TH-pyrrolof2 3-d]pvrimidine (48 myg, 286} in t-AmOH 3 mi} was added
2.0M ~BoONa in THF (286 ul., 572 umol) then -BuXPhos-Pd-G3 €23 mg, 29 pumoll and the
resufting mixture was heated to 100° C for 15 b, cooled to 1t, and then concentrated i vacuo
to give a tert-butvl (S)-4-(((5)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butyDamino}-2-((7-methyl-7H-pyrrolo]2 3-dlpyrimidin-4-y1) amino}
butanoate intermediate, LCMS (ESI+): m/z = 584 4 (M+H)*, which was used without further
puritication. Of the butanoate imtermediate, 80 mg, 141 pumol) was taken up m DCM (1 mL)
and TFA {400 uL) and the resulting mixture was stirred at rt for 6 h and then concentrated in
vacue. The crude residac was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 528.3 (M+H)".
1001235 Compound 719 (8)-4-({({5)-2-fluoro-3-methoxypropyl}{4-(5,6,7 8-tetrahydro-1,8-
nraphthyridin-2-ypbutyamine}-2-((6-methylpyrazin-2-yhaminolbutanoic acid: To a
mixture of tert-butyl (8)-2-amino-4-({{S)-2-fluoro-3-methoxvpropyl) (4-(3,6,7,8-tctrahydro-
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1,8-naphthyridin-2-y1} butvljamino} butancate (211 mg, 467 pmol) and 2-chloro-6-methyl-
pyrazine (50 mg, 389 umol) in t-AmOH (3 mL) was added 2.0M #~BuONa o THF (389 uk,
778 pmaol) then ~BuXPhos-Pd-(G3 (31 mg, 39 umel) and the resulting nuxture was heated to
100° C for 15 h, cooled to rt, and then concentrated in vacuo to give a tert-butyl (S)-4-({({8)-2-
flaoro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butylamino)}-2-((6-
methylpyrazin-2-yi) amino} butanoate intermediate, LCMS (ESH): m/z = 545 4 (M+H)Y",
which was used without further purification. Of the butanoate intcrmediate, 268 mg, 494
pmol, was taken up in PCM (2 mb} and TFA (1.5 mL) and the resulting mixture was stirred
at rt for 6 h and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLLC to give the title compound. LCMS (EST+): nv/z = 4893 (M+H)".

001236 Compound 720: (8)-4-(({8)-2-fluore-3-methoxypropy}(4-{5,6,7, 8~tetrah ydro-1,8-
naphthyridin-2-pQbatyamino}-2-(guinoxalin-2-ylamino}butanovic acid: To a mixture of
tert-butyl (8)-2-amino-4-(({8)-2-fluoro-3-methoxypropyvl} (4-(5,6,7, 8-tetrahydro-1 8-
naphthyridin-2-v1) butvlamino) butanoate (211 mg, 467 umol) and Z-chlorogquimoxaline (64
mg, 389 umol) in t-AmOH (3 mL) was added 2.0M ~BuONa i THF (389 ul., 778 pmotl)
then 7-BuXPhos-Pd-G3 (31 mg, 39 ywmol) and the resulting mixtare was heated to 100° C for
15 h, cooled to rt, and then concentrated in vacuo to give a tert-butyl (8)-4-(((5)-2-fluoro-3-
methoxypropyl} (4-(5,6.7 8-tetrahydro-1.8-naphthyridin-2-vl) butyljamino}-2-{quinoxalin-2Z-
ylamino) butanoate itermediate, LOMS (ESE}: m/z = 581 4 (M+H)T, which was used
without further purification. Of the butanoate intermediate, 309 mg, 533 umol, was taken up
in DCM (2 mL) and TFA (1.5 mL} and the resulting mixture was stirred at 1t for 6 h and theo
concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (EST+): m/z = 5253 (M+H)".

8612371 Compound 721: (8)-4-(({8)-2-fluoro-3-methoxypropy{(4-(3,6,7,8-tetrakydro-1,8-
naphthyridin-2-ybutylamino)-2-((6-methyl-2-(pyridin-4-yphpyrimidin-4-
vhamina}butanovic acid: To a nuxture of tert-butyl ($)-2-amino-4-({({8)-2-fluoro-3-
methoxypropyl} (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1} butyl}amino) butancate (211
mg. 467 umol} and 4-chloro-6-methyl-2-(4-pyridyipyrimidine (80 mg, 389 pmol) int-
AmOH (3 mL) was added 2.0M ~BaoONa in THF (389 ul., 778 umol} then ~-BuXPhos-Pd-
G3 (31 mg, 39 pmol) and the resulting mixture was heated to 100° C for 15 h, cooled to 1t,
and then concentrated in vacuo to give a tert-butyl (8)-4-({((5)-2-fluore-3-methoxypropyh) (4-
(5.6,7 8-tetrahydro- 1, 8-naphthyndin-2-vl) butyDamino}-2-({6-methyl-2-(pyridin-4-vi}
pyrimidin-4-yt} amino} butancate intermediate, LCMS (ESI): m/z = 622.4 (M+H)", which
was used without further purification. Of the butanoate intermediate, 270 mg, 447 umol, was
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taken up i DCM (2 mL) and TFA (1.5 mL) and the resulting mixture was stirred at st for 6 h
and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESI+): m/z = 566.3 (M+H)™

[001238] Compound 722: (8)}-4-(((8)-2-fluora-3-methoxypropyl} (4-(3,6,7,8-tetralyiro-1,8-
naphthyridin-2-pl} butyljamino-2-({I-methyi-] H-indazod-3-yl) aminoe} butanoic acid: To a
mixture of tert-butyl (8})-2-amino-4-({{S)-2-fluoro-3-methoxvpropyl) (4-(3,6,7 8-tetrahydro-
1,8-naphthyridin-2-v1} butvl)amino) butanoate (109 mg, 240 umol} and 3-bromo-1-methyl-
{H-indazole (42 mg, 200 pmol) in THF (2 mL) was added 2.0M 7~-BuONa i THF (200 uL,
400 umol) then +~BuXPhos-Pd-G3 (31 mg, 39 umol) and the resulting mixture was heated to
100° C for 15 h, cooled to 1t, and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give a tert-butyl (S)-4-(({5)-2-fluoro-3-methoxypropyl) (4-
(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vi} botvDamino)-2-((I-methyl-1H-indazol-3-v1)
amino} butanoate intermediate, LCMS (EST+): nv/z = 583 4 (M+H)". Of the butanoate
mtermediate, 150 mg, 258 wmwol) was taken up in DCM (2 k) and TFA (1.5 mL) and the
resulting nuxture was stirred at 1t for 6 h and then concentrated i vacue. The erude residue
was purified by reverse phase prep-HPLC to give the title compound. LOMS (ESIH): m/z =
5273 (M+HY"
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Scheme 64, Compound 723:
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{001239] Step 1. (Bi-tert-butyl 4-((2-acetamidocthyl) {4-¢5,6,7,8-tetraliydro-1,8-

naphthyridin-2-ypl} butylamino)-2-({I-methyl-1H-indazol-3-pl) amino) butanoate: To a
mixture of (S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7 8-tetrahydro- L, 8-naphthyndin-2-v1)
butylyamino}-2-aminobutancate (130 mg, 290 umol) and 3-bromo-1-methyl-1H-indazole (61
mg, 290 umol) in t-AmOH (3 mL) was added 2.0M t-BuONa in THF (290 ul, 580 pmol)
then #~Bu Xphos Pd G3 (23 mg, 29 pmol) and the resulting mixture was heated to 100° C for
15 h, cooled to rt, and then concentrated in vacuo to give the title compound that was used
without further purification. LCMS (ESI+): m/z = 378 5 (M+H})"

[001240] Step 2. (8)-4-({2~acetamidoethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi)
butyllamino)-2-(benzofdithinzol-2-ylamino} butanvic acid: (S)~tert-butyl 4-((2-
acctamidosthvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyljamino)-2-({ 1 -methyl-1H-
imdazol-3-v1} amino) butancate (200 mg. 346 umol) was taken up in 3:1 DCM/TFA (2 mL)
and the resulting mixture was stirred at 1t for 15 h and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the fitle compound. LCMS (ESHH):
m/z =522.3 (M+H)". '"H NMR (400 MHz, BMSO-ds) 8 ppm 7.79 (brt, J=5.40 Hz, 1 ) 7.70
(d,J=8.16 Hz, 1 H) 7.24 - 7.34 (. 2 H) 7.00 (d, J=7 28 Hz, 1 H) 6.91 (. J=6.73 Hz. 1 H)
6.43 (brs, | H) 6.22 (d,J=728 Hz, 1 H) 4.11 (1, J=6.06 Hz, 1 H) 3.71 (s, 3 H) 3.22 (brt,
J=539Hz, 2 Hy3.12 (dt, J=12.68,623 Hz, 2 H) 2.53 - 2.69 (m, 6 H) 2.31 - 2.46 {m, 4 H)
1.86-2.01(m, 2 H) 1.71 - 1.77 (. 5 H) 1.49 - 1.58 (m, 2 H) 1.35 - 1.45 (m, 2 H).

{00124 Compound 724: (8)-4-(({8)-2-fluora-3-methoxypropyl} (4-(5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-y} butylamino)-2-(pyridin-3~ylamino) butanoic acid: To a mixture of (8)-
tert-butyl 2-amino-4-{{({8}-2-fluorc-3-methoxypropvl} (4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-vi} butvl}amino) butanoate (151 mg, 334 umol) and 3-bromopyridine (44 mg,
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278 ymol) i -AmOH (2 mL) was added 2.0M t-BuONa m THF (278 pb, 556 pmol) then ¢-
BuXPhos-Pd-G3 (22 myg, 28 pmol) and the resulting mixture was heated to 100° C for 5 h,
cooled to 1t, and then concentrated in vacuo to give a (S)-tert-butyl 4-(((5)-2~-fluoro-3-
methoxypropyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vI) butyljamino)-2-(pyridin-3-
viamine) butanoate intermediate, LOMS (ESE): m/z = 530.3 (M+H)", which was used
without further purification. Of the butanoate intermediate, 160 mg, 302 pmol, was taken up
in DCM (2 mL) was added TFA (600 pL) and the resulting mixture was stired at it for 6 b
and then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 4743 (M+H)" 'H NMR (400 MHz,
DMSO-de) dppm 7.90(d, =245 Hz, 1 B) 7.74 (d. /=440 Hz, 1 H)7.02 - 7.11 (m, 2 H) 6.85
(dd, =838 153 Hz 1 H)6.25{(d, =734 Hz, 1 H)455-482(m, | H)3.84-4.02(m, | H)
345-349(m, TH)339-343(mn, 1 H)3.18-3.25¢(m, 5 H)2.64 -2.69 (m, 4 H} 2.59 (br d,
J=6.72Hz, 4 H}230-242(m, 2H} 1.86- 193 (m, 1 H) 1.67- 182 (m, 3H) 1.46 - 1.59 (m,
ZHY131-143(m, 2 H).

{601 242] Compound 728: (8)-4-((2-methoxyethy)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-phbutyllamine)-2-(naphthalen-I-ylamina}butanoic acid: To a mixtare of tert-butyl (8)-2-
amino-4-{{2-methoxyethvl) (4-(5.6,7 8-tetrahydro-1.8-naphthyridin-2-v1) butyljaming)
butanoate (151 mg. 334 umol} and 1-iodonaphthalenc (70 mg, 278 umol) in t-AmOH (Z mL)
was added 2.0M t-BuONa in THF (278 pL., 556 umol} then ~~BuXPhos-Pd-G3 (22 mg, 28
pmol} and the resulting mixture was heated to 106° € for 5 h, cooled to rt, and then
concentrated i vacuo to give a tert-butyl 4-((2-methoxyethyl) (4-(5,6,7 8-etrahydro-1 8-
naphthyridin-2-v1} butvDamino}-2-(naphthalen-1-ylamino) butanoate mtermediate, which
was used without farther purification. Of the butanoate intermediate, 160 mg, 302 umol, was
taken up in DCM (2 mL) and TFA (600 pL) and the resulting mixture was stirred at rt for 6 h
and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
and then chiral SFC to give the title compound. LCMS (ESE): av/z = 4913 (M+H)",
0012431 Compound T26: ($}-4-((2-morpholinoethyl) (4-(3,6,7,8-tetralydro-1,8-
naphthyridin-2-yi} butyfamino)-2-(guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme B using Procedure F with 2-morpholinoethan-1-anune, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 548 3. [M+H, found
548 4.

(001244 Compound 727: (28)-4-((2.3-diliydroxypropyl} (4-(3,6,7 8-tetrabiydro-1,8-
nraphthyridin-2-yi} butylyamino)-2-{guinazolin-4-ylamine} butancic acid. Prepared
according to Scheme B using Procedure F with 3-aminopropane-1,2-diol, Procedure H with
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4-chloroquinazoline, and Procedure P. 'H NMR (400 Miz, Methanol-d4) § 8.87 (s, 1H), 8.54
(dd.J =87 13Hz 1H), 819805 (m, 1H). 797 - 7.7% (m, 2H), 7.38(dd, J =73, 1.2 Hz,
1H).662(dd, J=73, L1 Hz, 1H), 537(dd. J=8.0,59Hz, 1H),402(d, J =198 Hz, 1H),
370 -3.43 (m, 6H}, 2.81 (dt, = 19.3, 6. 9 Hz, 6H), 2.51 (m, 1H), 2.02 — 1.67 {m, 8H).
LCMS theoretical vz = 509.3. [M+H]+, found 509.3
1001245] Compound 728: 4-{(2-methoxyethyl} (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) butyDaminol-2-(naphthalen-1-ylamino) butanoic acid. From chiral SFC purification of
Example 329 LCMS (ESHH): m/z = 491 3 (M+H)™.
{001 246] Compound 72%: (28)-4-((3-fluoro-2-fiydroxypropyl} (4-(5,6,7,8-tetrahiydro-1,8-
nraphthyridin-2-yi) butyllamino)-2-(quinazelin-d-ylamine} butancic acid. Propared
according to Scheme B using Procedure F with 1-amino-3-fluoropropan-2-ol, Procedure H
with 4-chlorogquinazoling, and Procedure P. LCMS theoretical m/z = 5113 [M+H}+, found
5113, IHNMR (400 MHz, Methanol-dy) 8 886 {d, /= 1.3 Hz, 1H), 853 (4, 7= 82 Hz, 1H),
14(dd, J=84,68Hz 1H), 788 (1, J=83Hz 2H), 763 -753(m, 1H),6.98(,./=84
Hz, 1H), 663(dd, J=74,22Hz, 1H),537(d,.J=75Hz, 1H), 4530, /=37Hz, 1H),
438 (d, /=38 Hz, 1H}, 4.29 (i, 1H), 3.79 - 3.45 {m, 6H), 2.93 — 2.62 {(m, 6H)}, 2.04 - 1.71
{m, 7TH).
{0012471 Compound 730: (8)-2-(quinazolin-4d-ylamino)-4-((4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butyl) {thiagel-2-plmethyflamino) butanoic acid. Prepared according to
Scheme A using Procedure A with thiazol-2-yimethanamine, Procedure H with 4-
chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5322, [M+H]+, found 5323,
[661248] Compound 731: (8)-4-((2-(3-oxemorpholinolethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl) butyDamino-2-(quinazolin-4-ylamino} butanvic acid Prepared
according to Scheme B using Procedure F with 4-(2-aminoethylymorpholin-3-one, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5623, [M+H]+, found
562.3.
{001249 Compound T32: (8}-4-(benzpl(4-{5,6,7,8-tetrahydro-1,8-naphihyridin-2-yl)
butyfaming)-2-(quinazolin-4-ylamino) butanoic acid. Preparcd according to Scheme A
using Procedure A with benzylamine, Procedure H with 4-chlorogunazoline, and Procedure
P. LCMS theoretical m/z = 325.3. [M+H]}+, found 5252
{861250 Compound 733: (8)-4-(({R})-2-hydroxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi) butyDamino)-2-(quinazolin-d-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with {R)-1-aminopropan-2-ol, Procedure H with
4-~chioroquinazoline, and Procedure P. LUCMS theoretical m/z = 4933, [M+H{+, found 493 3.
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801281} Compound 734: (28)-4-(¢{ 1, 4-dioxan-2-yl} methyl) (4-(5,6,7,8-tetrakydro-1,8-
nraphihyridin-2-yi} butylhaminol-2-(quinazolin-d-ylamina) butanoic acid Prepared
according to Scheme B using Procedure F with (1,4-dioxan-~2-vl) methanamine, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS [M+H}+ found 535.3. THNMR (400
MHz, Methanol-d4) 3 8.88 (s, 1H), 8.56 (dg, J = 8.5, 1.5 Hz, 1H), 8.20 - 8.07 (m, 1H), 7.88
(ddd, 3 =7.2,3.8,25Hz, 2H), 758 (d, I =73 Hz, 1H), 6.62 (d, J = 73 Hz, 1H}, 5.35 (ddd, ]
=8.0,6.1, 1.8 Hz, 1H), 4.06 (m, 1H), 3.84 - 3.66 (m, 4H), 3.66 — 3.40 (m, 5H), 3.29-3.17
(o, 2H), 280 (dt, I =212, 6.8 Hz, SH), 2.68(dt, I =163, 6 8 Hz, 1H), 2.49 (5, 1H}, 2.02 -
1.64 (m, 8H).

861252 Compound 735: (8)-4-(({8)-3-fluore-2-hiydroxypropyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yl} butylaminoj-2-{guinazolin-d-ylamine} butancic acid Prepared
according to Scheme B using Procedure F with T-amino-3-fluoropropan-2-ol, Procedure H
with 4-chloroguinazoline, and Procedure P. LCMS [M+H]+ found 511.2. ITHNMR (400
MHz, Mcthanol-d4) S 8.87 (s, 1H), 856 (dt, J =88, 1.9 Hz, 1H), 8.14 (ddq. J =8.4,7.1, 1.1
Hz, 1H), 794 - 780 (m, 2H), 758 (dt, =74, L 1 Hz, 1H), 662 (d, I=73 Hz, 1H), 538
(dd, J=83,56Hz, 1H}, 450{(d, J=43Hz 1H),438(d, J=44Hz 1H),427(ddd, J =
18.6,9.1,43 Hz, 1H), 375 -3.41 {m, 6H),2.92 - 2.63 {m, 5H), 2.54 (d, J = 129 Hz, 1H),
231165 (m, TH).

[601283] Compound 736: (8)-4-(((8)-2-hydroxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pi) butyljamino)-2-{(guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with (8)-1-aminopropan-2-ol, Procedure H with 4-
chloroguinazoline, and Procedure P. LCMS theoretical m/z = 493 3. [M+H]+, found 493.3.
8612541 Compound 737: (28)-d-{{morpholin-3-pimethyl} (4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-yf) butyhaminol-2-(guinazolin-d-ylamino} butanovic acid. Prepared
according to Scheme B using Procedure F with morpholin-3-ylmethanamine, Procedure H
with 4-chloroquinazoling, and Procedure P. LCMS [M+H]" found 534.2. TH NMR (400
MHz, Methanol-da) $ 8.85 (4, /=42 Hz, 1H), 8.67 - 8.53 (m, 1H), 8.13(ddt, ./=85,72,
14 Hz [1H), 7870d, J=8.1,76, 1.7Hz 2H), 758 (dd. /=73, 14 Hz, 1H),662(d, /=73
Hz, 1H), 536 (ddd, /=103, 8.3, 5.5 Hz, 1H), 398 (dt, /=126, 33 Hz, 1H), 383 (dtd, J=
16.5,12.5, 72 Hz, 2H}, 3.63 - 3.40 (m, 4H), 324 - 3.05 (m, 3H), 2.96 (dd, J=21.1, 13.3 Hz,
1H), 2.80(dt, J=26.9, 6 4 Hz, 5H), 2.62 - 2.26 (m, 2H), 2.09 - 1.88 {m, 7H), 1. 86~ 1 63 {m,
4H).

[001285] Compound 738: (28)-4-((3,3-difluvro-2-hydroxypropyl) (4-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yi) butyljomino)-2-(guinagolin-4-ylamino) butanoic acid. Prepared
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according to Scheme B using Procedure F with 3-amino-1, I-diflaoropropan-2-ol, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5293, [M-+H]}+, found
5293,

[001286] Compound 739: (8)-4-(((8)-2,3-diliydroxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-yl} butyDamino)-2-{guinazolin-4-ylamine} butanoic acid. Prepared
according to Scheme B using Procedure F with 3-amino-1, I-diflucropropan-2-ol, Procedure
H with 4-chloroquinazotine, and Procedure P. LCMS [M+HI" found 5092, "TH NMR (400
MHz, Methanol-ds) 3 8.86 (s, 1H), 8.64 — .48 (m, 1H), 822 - 8.06 (m, 1H), 7.95 - 7.80 (m,
2H), 758 (dd, J=73, 1.1 Hz, 1H), 6.62 (4, /=73 Hz, 1H), 536 {t, J= 6.9 Hz, 1H), 4.06 (s,
1H), 3.76 — 3.40 (m, SH), 2.81 (dt. J=18.5, 6.9 Hz, 6H), 2 49 (brs, 1H). 2.03 - 1.67 (m, 8H).
0012587 Compound 740: (8)-4-((2-hydroxy-2-methyipropyl) (4-(3,6,7,8-tetralydro-1,8-
naplithyridin-2-pl} butylamino)-2-(pyridof2,3-djpyrimidin-d-ylamino) butancic acid.
Prepared according to Scheme A using Procedure A with [-amino-2-methylpropan-2-ol,
Procedure H with 4-chloropyridof2,3-d]pyrimidine, and Procedure P. LCMS theoretical m/z
=508.3. [M+H]+, found 5083,

[801238] Compound 741: (8)-4-((2-hydroxy-2-methylpropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-(pyridof3,2-djpyrimidin-4-ylamino) butanocic acid.
Prepared according to Scheme A using Procedure A with 1-amino-2-methylpropan-2-ol,
Procedure H with 4-chloropyridof3,2-d]pyrimidine, and Procedure P. LCMS theoretical mv/z
= 508.3. [M+H]}+, found 508.3.

[6061239] Compound T42: (8)-2-((7-fluoro-2-methylguinazolin-4-yl) amino}-4-({2-hydroxy-
2~methylpropyl} (4-05,6,7 8~tetrahydro-1,8-naphthyridin-2-y} butylamino} butanoic acid.
Prepared according to Scheme A using Procedure A with 1-amino-2-methylpropan-2-ol,
Procedure H with 1-amino-2-methylpropan-2-ol, and Procedure P. LCMS theoretical m/z =
5393, [M+H+, found 5393

[001260] Compound 743: (8)-4-(2-hydroxy-2-methylpropyl) (4-(5,6,7,8-tetralydro-1,8-
naplithyridin-2-yi) butyhamino)-2-{quinazolin-4-ylamino} butanoic acid Prepared
according to Scheme A using Procedurc A with 1-amino-2-methylpropan-2Z-ol, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical ov/z = 507 3. [M+H}+, found
507.3.

{86126 Compound 744: (8)-4-(({8)-2-fluora-3-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyDamino)-2-(pyridof3, 2-djpyrimidin-d-plamino} butanoic acid.

Prepared according to Scheme B using Procedure F with (8)-2-fluoro-3~-methoxypropan-1-
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amine, Procedure H with 4-chloropyrido|3,2-djpvrimidine, and Procedure P. LCMS
theoretical m/z = 526 3. {M+H]}+, found 526 3.

1001262} Compound 745 (8)-4-(methoxy(4-(5,6,7,8-1etrahydro-1,8-naphthyridin-2-vi)
butyllamino}-2-(quinagolin-4-ylamino) butancic acid. Prepared according to Scheme B
using Procedure F with O-methyihydroxylamine, Procedure H with 4-chloroquinazoline, and
Procedure P. LCMS {M+H]" found 465.2. 'H NMR (400 MHz, Methanol-di) 6 8.83 (d, J =
09Hz, 1H), 8.53(dd, J=806, 1.3 Hz, 1H), 8.12(ddt,./=84,7.2, 1.2 Hz, 1H). 7.87(ddd, J=
84,67, 1.1 Hz 2H), 755 (dd, J=73, 1.2 Hz, 1H),657(d,J=73Hz, 1H), 541 {dd, /=
03,47 Hz, 1H), 3.62(d, J=12Hz, 3H}, 350 {t, /=57 Hz, 2H), 3.02 - 2 88 {m, 2H), 2.89
=2.76(m, 3H). 270 (. J=77Hz, 2H), 2.50 (ddd, /= 14.6, 7.4, 5.1 Hz, 1H), 2.37 -2 .20 (m,
1H), 196 (p, J=06.1 Hz, 2H), 1.81 = 147 (m, 4H).

{001263] Compound 746: {$)-4-((2-methoxy-2-methylpropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-ypi) butyllamino)-2-(guinazolin-4-ylamino} butanoic acid Prepared
according to Scheme A using Procedure A with 2-methoxy-2-methyipropan-1-amine,
Procedure H with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z =521.3.
[M+H]+, found 521.3.

{061 264) Compound 747: (8)-2-((7-fluoro-2-methylguinazolin-4-yl) amino}-4-((2-methoxy-
2-methylpropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamino} butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1-
amine, Procedure H with 4-chloro-7-fluoro-2-methyvlgquinazoling, and Procedure P. LCMS
theoretical m/z = 553.3. [M+H]+, found 553.3.

[861265] Compound 748: (8)-4-¢({3-hpdroxyoxetan-3-pi} methyl) (4-(5,8,7,8-tetrahydro~

1, 8-naphthyridin-2-yi) butyDamine}-2-(quinazolin-d-ylamino) butanovic acid. Prepared
according to Scheme B using Procedure F with 3-(aminomethyloxetan-3-ol, Procedure H
with 4~chloroquinazoline, and Procedure P. LCMS [M+HJ+ tound 521.2. THNMR (400
MHz, Methanol-d4) 5 8.81 (s, 1H), 847 (4, J=8.2 Hz, 1H), 8.18 - 8.03 (m, 1H}, 793 - 775
(m, 2H), 7.58{(d. J =73 Hz 1H), 663(d, J=73Hz 1H), 529(dd, ] = 8.8, 4.0 Hz, 1H),
469(d, J=104Hz, 4H), 390 -3.43 (m, 4H), 3.30 - 3.15 (m, 1H), 3.06 — 2.56 (m, 6H), 2.30
(s, 1H), 2.16 — 1.69 {m, 6H).

[801266] Compound 74%: (8)-4-((2-methoxy-2-methylpropyl) (4-(5,6,7.8-tetraliydro-1,8-
naphihyridin-2-yl} butyllaminol-2-(pyridof 2, 3-djpyrimidin-4-ylamino) butanocic acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1-
amine, Procedure H with 4-chloropyrido{2,3-dipyrinudine, and Procedure P. LCMS
theoretical my/z = 522.3. {M+H]+, found 522.3.
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801267} Compound 758 (S)-4-((2-methoxy-2-methylpropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphihyridin-2-yl} butyllaminol-2-(pyridof3,2-djpyrimidin-4-ylamino) butanocic acid.
Prepared according to Scheme A using Procedure A with Z-methoxy-2-methylpropan-1-
amine, Procedure H with 4-chloropyrido[3,2-dipyrinudine, and Procedure P. LCMS
theoretical m/z = 522.3. [M+H]+, found 522.3.
{001268] Compound 7518 {8)-4-((2-methoxy-2-methylpropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({2-methylquinazolin-4-yl) amino) butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-i-
amine, Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5353 [M+H]}+, found 535.3.
[00126%9 Compound 752: (8)-4-({{I-cyanocyclopropylimethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butylamino)-2-{guinagolin-4-ylamin e} butancic acid. Prepared
according to Scheme B using Procedure F with I-(aminomethylicvclopropane-1-carbonitrile,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5143
[MHHT+, found 5143,
8612701 Compound 753: (8)-4-¢({8)-3-fuoro-2-methoxypropyl} (4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi) butyllaminoel-2-(guinazolin-4-ylamino} butanovic acid Prepared
according to Scheme B using Procedure F with (8)-3-fluorc-2-methoxypropan-1-amine,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5253,
[M+H]+, found 525.3.
[661271] Compound 754: (8}-4-¢((8)-3-fluoro-2-methoxypropyl} (4-(3,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyamino)-2-((2-methylguinazolin-4-yi} amino} butanoic acid,
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5393 [M+H]}+, found 539.3.
[001272] Compound 753; (8)-4-(((S)-3-fluoro-2-methoxypropyl) (4~(3,6,7,8-tetrahydro-1,6~
naplithyridin-2-yi} butyamino)-2-{(7-fluoro-2-methylquinazolin-4-yl) amino} hutanoic
acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-
methoxypropan-t-amme, Procedure H with 4-chloro-7-fluoro-2-methyiguinazoline, and
Procedure P. LCMS theoretical nmy/z = S57.3. [M+H, found 5573,
8612731 Compound 756: (8)-2-(quinazolin-4-ylaminol-4-((4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyflamino) butanoic acid To a mixture of (8)-4-(benzyl(4-(5,6,7.8-
tetrahydro-~1,8-naphthynidin-2-v1) butyDamino)-2-(quinazolin-4-yiamino) butanoic acid (87
mg, 0.17 mmol} in MeOH (3 mL) was added | M aqg. HC1 {340 uL., 0.34 nunol) then 20 wt%
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PAOH)/C (12 mg) and the resulting mixture was stirred under an Ha atmosphere for 6 h and
then was filtered and concentrated in vacuo. The crade residue was punfied by reverse phase
prep-HPLC to give the title compound. LCMS theoretical m/z = 435.2. [M+H+, found
4352,
{001274] Compound 757 (S} 2-((8-fluoroquinazolin-4-yi) amino)-4-(((R)-2~
methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pl) butyljaming) butanoic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-|-amine,
Procedure H with 4-chloro-8-fluoroquinazolineg, and Procedure P. LCMS theoretical m/z =
525.3. IM+H}+, found 525.2.
8612751 Compound 758: (8)-2-((7-fluoroguinazolin-4-yl} aminop-4-{{{R)-2-
methoxypropyl} (4-(5,6,7,8~tetrabydro-1,8-naplthyridin-2-pl} butyDamino} butanoic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,
Procedure H with 4-chloro-7-fluoroquinazoline, and Procedure P. LCMS theoretical m/z =
525.3. [M+H}+, found 5253,
1801276] Compound 75%: (S)-4-(({R})-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-
naphihyridin-2-yi) butylaminol-2-((8-methylquinazolin-4-yli aminag} butanecic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-I-amine,
Procedure H with 4-chloro-8-methylquinazoline, and Procedure P. LCMS theorctical m/z =
5213 [MHH, found 3213
{061277 | Compounnd T60: {$}-4-(((S)-3-fluoro-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl) butyDamino)-2-(( 7-methylguinazolin-4-yl) amino} butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxvpropan-1-
amine, Procedure H with 4-chloro-7-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5393 [M+H]+, found 539.2.
001278 Compound 761: (8)-4-(({8)-3-fluora-2-methoxypropyl} (4-(5,6,7,8-¢etrahydro-1,8-
naphithyridin-2-vl} butyDamino)-2-({7-fluoroquinazelin-4-yl} amino) butanvic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-7-fluoroquinazoline, and Procedure P. LCMS theoretical
m/z = 545 3. [M+H]}+, found 3452
801279 Compound 762: (8)-4-(({5)-3-fluoro-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-y} butyllaminol-2-((8-methylquinazolin-4-yi} amino} butanoic acid.
Prepared according to Scheme B using Procedure F with {5)-3-thioro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-8-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5393, [M+H]}+, found 539.3.
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061288} Compound 763: (S)-4-(({8)-3-fluoro-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butylaminol-2-((8-fluoroguinazolin-4-yi} amino} butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-thioro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-8-fluoroguinazoline, and Procedure P. LCMS theoretical
m/z = 543 3. [M+H}+, found 543.3.

1001281 Compound 764: {S)-4-(((R)-2-methoxypropyl) {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl} butyhamino)-2-({7-methylquinazolin-i-yl) amino) butanoic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-i-amine,
Procedure H with 4-chloro-7-methylquinazoline, and Procedure P. LCMS theoretical my/z =
521.3. [M+H]+, found 5213,

[001282] Compound 765: (8)-2-((6-fluoroguinazolin-4-yl} aminop-4-{{(R)-2~
methoxypropyl} (4-{5,6,7,8~tetrabydro-1,8-naphthyridin-2-yl) butyllaming) butanovic acid.
Prepared according to Scheme A using Procedure A with (R)-Z-methoxypropan-i-amine,
Procedure H with 4-chloro-6-fluoroquinazoline, and Procedure P. LCMS theoretical m/z =
525.3. [M+HH, found 5253,

{861283] Compound 766: (8)-4-¢({8)-3-fuoro-2-methoxypropyl} (4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vi} butyllaminol-2-((6-fluoroguinazolin-4-yl) amino} butanoic acid.
Prepared according to Scheme B using Procedure F with {5)-3-thioro-2-methoxypropan-1-
amine, Procedore H with 4-chloro-6-fluoroquinazoline, and Procedure P. LCMS theorstical
m/z = 543 3. [M+H]}+, found 5453,

[661284] Compound 767: (8}-4-(((R)-2~-methoxypropyl) (4-(5,6,7,8-terrahydvo-1,8-
naphthyridin-2-yil} butyamino)-2-(thienof2,3-d[pyrimidin-4-ylamino) butanoic acid.
Prepared according to Scheme A using Procedure A with (R}-2-methoxypropan--amine,
Procedure H with 4-chlorothiens|2,3-d|pyrimidine, and Procedure P. LCMS theoretical my/z
=513.3 [M+H]}+, found 513.2.

[001285] Compound 768: (8)-4-(((S)-3-fluoro-2-methoxypropyl) (4~(3,6,7,8-tetrahydro-1,6~
naplithyridin-2-yi} butyamino)-2-{thienof2,3-dfpyrimidin-4-yiamino) butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chlorothieno[2,3-d]pyrinudine, and Procedure P. LCMS
theoretical m/z = 531 3. [M+H]}+, found 531 .2.

{0601286) Compound 769: (8)-4-(({8)-3-fluora-2-methoxypropyl} (4-{5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyDamino)-2-((6-methylthicnof2 3-d [pyrimidin-4-yl} amino) butanoic

acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-
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methoxypropan-i-amne, Procedare H with 4-chloro-6-methylthieno{2,3-djpyrimidine, and
Procedure P. LCMS theoretical m/z = 5453, [M+H]+, found 5453,
1001287 Compound 770: (8)-4-(({R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yi) butyamino)-2-({(6-methyithienof2,3-d[pyrimidin-4-yl) amino} butanoic
acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-
amine, Procedure H with 4-chloro-6-methyvithieno{2, 3-djpynmidine, and Procedure P. LCMS
theoretical m/z = 527.3. [M+H]+, found 527.3.
[001288] Compound 771: (§)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yl} butylaminop-2-(thieno{3,2-djpyrimidip-4-ylamino) butanoic acid.
Propared according to Scheme A using Procedure A with (R)-2-mothoxypropan-1-amine,
Procedure H with 4-chlorothieno[3,2-dlpyvrimidine, and Procedure P. LCMS theoretical nv/z
=513.3. [M+H}+, found 513.2.
001289 Compound 772: (8)-4-(((R)-2-nethoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butylamino)-2-((6-methylthienof3,2-djpyrimidin-4-yl) amino} butanoic
acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-~1-
amine, Procedure H with 4-chloro-6-methylthieno[3 2-djpyrimidine, and Procedare P. LCMS
theoretical m/z = 527 3. [M+H]}+, found 527 3.
{001290) Compound 773: (8)-4-(({8)-3-fluara-2-methoxypropyl} (4-(5,6,7,8-tetrabiydro-1,8-
napfithyridin-2-yl} butyDaminoj-2-ithienof3,2-djpyrimidin-d-yiamino) butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chlorothieno[3.2-d]pyrinudine, and Procedure P. LCMS
theoretical m/z = 531.3. [M+H]+, found 531.2.
8612911 Compound 774: (8)-4-¢({8)-3-fluoro-2-methoxypropyl} (4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyhaminol-2-((6-methylthicnof3,2-dpyrimidin-4-yi) amino} butanocic
acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-
methoxypropan-1-amine, Procedure H with 4-chloro-6-methvlthieno|3,2-d}pyrimidine, and
Procedure P. LCMS theoretical m/z = 545 3. [M-+H]+, found 345 2.
001292 Compound T75: ($}-4-¢((8)-3-fluoro-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyamino)-2-((S-methylthienof2,3-dJpyrimidin-4-pl) amino} butanoic
acid. Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-
methoxypropan-i-amine, Procedure H with 4-chloro-5-methylthieno{2,3-d}pyrimidine, and
Procedure P. LCMS theoretical m/z = 5453, [M+H]+, found 5452
[001283] Compound 776: (8)}-4-(((R)-Z-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8-
naplithyridin-2-yl) butyDamino)-2-({S-methyithienof2,3-djpyrimidin-4-yi) amino} butancic
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actd. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-
amine, Procedure H with 4-chloro-5-methylthieno{2,3-djpyrimidine, and Procedure P. LCMS
theoretical m/z = 527.3. [M+H]+, found 527 2.

001284 Compound 777: (8)-2-((7,8-difluoroquinazolin-4-yl} amino)-4-(((8)-3-fluoro-2-
methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butyBamino) butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fhuoro-2-methoxypropan-1-
amine, Procedure H with 4-chlore-7,8~difluoroquinazoling, and Procedure P. LCMS
theoretical m/z = 561 3. [M+H]+, found 561 3.

{001295] Compound 778: (8)-2-((7,8-difluoroquinazolin-4-yl} amino)-4-{{(F}-2-
methoxypropyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butyfamino} butanoic acid.

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,

[M+H]+, found 5433

{001296] Compound 779: ($}-4-¢((S)-3-fluoro-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino)-2-{(7-methyhhienof3,2-djpyrimidin-4-yl) amino} butanocic
acid. Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-
methoxypropan-1-amine, Procedure H with 4-chloro-7-methyithieno{3,2-d}pyrimidine, and
Procedure P. LCMS theoretical m/z = 5453, [M+H]|+, found 545.2.

[001297] Compound 780: (8}-4-(((R)-Z-methoxypropyl) (4-(5,6,7,8~tetrahydro-1,8-
naphithyridin-2-yi) butylamino)-2-{{7-methylthienof3,2-djpyrimidin-4-yl) amino} butanoic
acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-
amine, Procedure H with 4-chloro-7-methylthieno[3,2-djpyrimidine, and Procedure P. LCMS

theoretical m/z = 327 3. [M+H]+, foand 5273,

BIOLOGICAL EXAMPLES
Example Bl - Solid Phase Tntegrin av3s Binding Assay

{001298] Microplates were coated with recombinant huran integrin avfs (2 ug/mL} in PBS
{100 pl/well 25° C, overnight). The coating sohution was removed, washed with wash buffer
{0.05% Tween 20; 0.5 oM MnCh; m 1x TBS). The plate was blocked with 200 ul/well of
Block Buffer (1% BSA; 3% sucrose; 0.5 mM MnClz; in Ix TBS) at 37° C for 2 h. Dilutions
of testing compounds and recombinant TGFP: LAP (.67 pg/mb) in binding buffer (¢.05%
BSA; 2.5% sucrose; 0.5 mM MnCh; in Ix TBS) were added. The plate was incubated for 2

hours at 25° C, washed, and incubated for | hour with Biotin-Anti-hLAP. Bound antibody
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was detected by peroxidase-conjugated streptavidin. The Iso values for testing compounds

were calculated by a four-parameter logistic regression.

{801299] The ICso values obtained for ovs integrin indubition for a first series of selected

exemplary compounds are shown in Table B-1. The ICso values obtained for avBe integrin

inhibition for a second series of selected exemplary compounds are shown in Table B-2. The

compounds tested were compound samples prepared according to procedures described in the

Synthetic Examples section, with the stereochenncal purity as indicated i the Examples. The

1Cso values in Tables B-1 and B-2 are presented in four ranges: below 50 nM; from 50 nM to

250 nM; from above 250 oM to 1000 nM; and above 1000 oM.

Table B-1
Compound No. | avfs Inhibition 1Cse Compound No. | avfe Inhibition ICso
(aM) - range {nM) - range

1 250-1000 2 250-10060
4 50-250

3 <50 6 50-250

7 <50 8 50-250

9 >1000 10 <50

11 <50 12 <50

13 50-250 14 <50

15 <50 16 <30

17 <50 18 <50

19 <50 20 <50

21 <50 22 <30

23 <30 24 <50

25 <50 26 <50

27 <50 28 <50

29 <50 30 <50

31 <50 32 <50

33 <50 34 >1000

35 <50 36 >1000

37 30-250 38 <30

39 <30 40 <30

41 <50 42 <30
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Compound No. | avfls Inlubition 1Cse Compound No. | avfs Inhibition ICso
(nM) - range {nM} ~ range

43 <40 44 <50

45 <30 46 <50

47 <50 48 <50

49 <50 5¢ <50

51 <50 52 <50

33 <50 54 <30

55 <30 56 <30

57 <50 58 50

59 <50 60 <50

61 <30 62 <30

63 <50 64 <50

65 <50 66 <50

Table B-2

Compound No. | avi6 Inhibition ICse Compound No. | avps Inhibition 1Cso
(nM} ~ range (nM) ~ range

67 <50 6% <50

68 <50 70 <50

71 <50 72 <50

73 <50 74 <30

75 <50 76 <50

77 <50 78 <50

79 <50 &0 <50

81 <30 82 <30

33 <50 &4 250-1000

85 250-1000 3G 50-250

87 250-1000 38 >1000

g9 <50 90 <50

91 <50 52 <50

93 <50 G4 <580
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Compound No. | avi6 Inlubition ICse Compound No. | avfs Inhibition ICso
(nM) - range {nM} ~ range

o5 >1000 96 >1000

97 >1000 98 >1000

09 250-1000 100 <50

101 50-250 102 >1000

103 >1000 104 >1000

108 <50 106 <30

107 250-1000 108 >1000

109 <30 110 <30

111 <50 112 250-1000
114 <50

115 30-250 116 50-230

117 <30 118 >1000

119 >1000 120 >1000

121 >1000 122 250-1000

123 <50 124 <30

128 30-250 126 >1000

127 250-1000 128 >1000

129 <50 130 <30

131 50-250 132 50-250

133 50-250 134 50-250

135 30-250 136 <50

137 <30 138 <50

139 <30 140 <50

141 50-250 142 >1000

143 50-250 144 30-250

145 <50 146 >1000

147 30-250

Example B2—The Disclosed Compounds Potently Inhibit avfs in a Solid Phase Assay

[601300] A third series of exemplary compounds was sclected for testing in the solid phase

integrin avBs binding assay. The compounds tested were compound samples prepared
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according to procedures described in the Synthetic Examples section, with the stereochemical
purity as indicated in the Examples. As in Example B1. microplates were coated with
recombinant human integrin avfs (2 pg/mL) m PBS (100 pl/well 25° C, overnight). The
coating solution was removed, washed with wash buffer (0.05% Tween 20; 0.5 mM MaClz;
in 1x TBS). The plate was blocked with 200 pL/well of Block Buffer (1% BSA; 5% sucrose;
0.5 mM MnClz; in Ix TBS) at 37° C for 2 h. Dilutions of testing compounds and recombinant
TGFB; LAP (0.67 ng/mL) in binding buffer (0.05% BSA; 2.5% sucrose; .5 mM MnCh; in
Ix TBS) were added. The plate was incubated for 2 hours at 25° C, washed, and incubated for
1 hour with Biotin-Anti-hLAP. Bound antibody was detected by peroxidase-conjugated
streptavidin. The 1Cse values for testing compounds were caleulated by a four-parameter

logistic regression.

Example B3—The Disclosed Compounds Potently Inhibit ovf3: in a Solid Phase Assay
{B01301] A fourth senies of exemplary compounds was selected for testing in a solid phase
mtegrin avf1 binding assay. The compounds tested were compound samples preparcd
according to procedures described in the Synthetic Examples section, with the stereochemical
purity as indicated i the Examples. Similar to Examples Bl and B2, nucroplates were
coated with recombinant human integrin avBi (2 pg/mL) 1n PBS (100 pL/Avell 25° €,
overnight). The coating solution was removed, washed with wash buffer (0.05% Tween 20;
0.5 mM MnClz; in Ix TBS). The plate was blocked with 200 pnL/well of Block Baffer (1%
BSA; 3% sucrose; 0.5 mM MaCh; in 1x TBS) at 37° € for 2 h. Dilutions of testing
compounds and recombinant TGFR LAP (0.67 pg/mb) i binding buffer (0.05% BSA; 2.5%
sucrose; 0.5 mM MnClz; in Ix TBS) were added. The plate was mcubated for 2 hours at 23°
€, washed, and incubated for | hour with Biotin-Anti-hLAP. Bound antibody was detected
by peroxidase-conjugated streptavidin, The ICso values for testing compounds were

calculated by a four-parameter logistic regression.

Example B4—The Disclosed Compounds Potently Inhibit Human avfls Integrin
{001302] A fifth series of exemplary compounds was selected for determining bischemieal
potency using the ALPHASCREEN® (Perkin Elmer, Waltham, MA) proximity-based assay
{a bead-based, non-radicactive Amplified Luminescent Proximity Homogeneous Assay) as
described previously (Ullman EF et al., Luminescent oxvgen channeling immunoassay:

Measurement of particle binding kinetics by chemiluminescence. Proc. Natl. Acad. Sci. USA,
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Vol. 91, pp. 5426--5430, June 1994}, To gauge the potency of inhubitors of binding to human
mtegrin avfls, inhibitor compounds and integrin were incubated together with recombinant
TGFR LAP and biotinylated anti-LAP antibody plus acceptor and donor beads, following the
manufacturer’s recommendations. The donor beads were coated with streptavidin, The
acceptor beads had a nitriotriacetic acid Ni chelator, for binding to a 6xHis-tag on human
integrin afls. Al incubations occurred at room temperatures i 50 mM Tris-HCL pH 7.5,
0.1% BSA supplemented with 1 mM each CaCl and Mg(Clh. The order of reagent addition
was as follows: 1. avPe integrin, test inhtbitor compound, LAP, biotinylated anti-LAP
antibody and acceptor beads were all added together. 2. Afier 2 hours, donor beads were
added. After another 30 min incubation, samples were read.

{601303] Integrin bindmg was evaluated by exciting donor beads at 630 nm, and measuring
the fluorescent signal produced, between 520-620 am, using a Biotek Instroments (Winoosk,
VT, USA} SvnergvNeoZ 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 carried out by nonlinear four parameter logistic

regression analysis using Dotmatics ELN Seftware {Core Informatics Inc., Branford, €t}

Example BS—The Disclosed Compounds Potently Inhibit Human oy Integrin
[661304] A sixth series of exemplary compounds was selected for determming biochenucal
potency using the ALPHASCREEN® proximity-based assay as described in Example B4,
To gange the potency of inhibitors of binding to human integrin o, inhibttor compounds
and integnn were incubated together with biotinylated, purified human fibronectin plus
acceptor and donor beads, following the manufacturer’s recommendations. The donor beads
were coated with streptavidin, The acceptor beads had a nitrifotriacetic acid Ni chelator, for
binding to a 6xHis-tag on human integrin w1, All incubations occurred at room
temperatures in 50 mM Tris-HCl, pH 7.5, 0.1% BSA supplemented with 1 mM each CaClh
and MgClz. The order of reagent addition was as follows: 1. avf: integrin, test intubitor
compound, fibronectin-biotinylated and acceptor beads were all added together. 2. After 2
hours, donor beads were added. After another 30 min incubation, samples were read.
{B01365] Integrin binding was cvaluated by exciting donor beads at 680 nm, and measuring
the fluorescent signal produced, between 520-620 nm, using a Biotek Instruments (Winooski,
VT, USA) SyvnergvNeo2 multimode plate reader. Compound potency was assessed by

determining inhibitor concentrations required to reduce fluorescent light output by 50%. Data
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analysis for ICso determinations was carried out by nonlinear four parameter logistic

regression analysis using Dotmatics ELN Seftware {Core Informatics Inc., Branford, €t}
Combined Inhibition Results of Examples B1, B2, B3, B4, and BS

{601306] Table B-3 (FIG. 2) shows ICse data from Examples Bi, B2, B3, B4, and BS for

imhibition of v and avs integrin in the solid phase assays and inhibition of human av:

and avfs integrin in the ALPHASCREEN® assays. The ICso data is shown in four ranges:

below 50 nM; from 50 nM to 250 aM; from above 250 nM to 1000 nM; and above 1000 nM.

Example B6—avls and av; Inhibition Activity Shewn in Normal Human Bronchial
Epithelial Cells and IPF-derived Human Lung Fibroblasts

{861307] Two latency associated peptide (LAP) adbesion binding assays were devised using
primary human lung cells, including normal (bealthy) human bronchial epithelial cells and
human lang fibroblasts (healthy and 1PF}.

{801308] Haman bronchial epithelial cells are known to express avfs integrin i culture.
Human bronchial epithelial cells were prepared for the assay by dissociation with
rypsi/EDTA and were then seeded at 20,000 cells per well on 96 well plates (ACEA
Bioscience E-plate View, Acea Biosciences; San Dicgo, CA) previcusly coated with S pg/ml
of recombinant haman LAP (R&D Svstems; Minneapolis, MN} and blocked with 4% bovine
serum albumin. Cell mdex (electrical impedance) was measured to assess cell
attachment/spreading cvery 3 nunutes for 24 hours at 37 °C / 5% CO»2 using the
xCELLigence RTCA MP Instrument (Acea Biosciences; San Diego, CA}Y. ECoo (ime point at
50% of the peak cell index) was determined for vehicle-treated cells and 1Cso curves for test
article-treated cells were generated at that time point. In the assay, the IPF-derived human
bronchial eptthelial cells were separately incubated with: a avBi-selective small molecule
inthibitor {characterized by sub-50 nM ICso for avfl1, and selective for avBr over avBs by a
factor of about 23); a selective antibody avBe inhibitor, 3G9 (ITGB1BP2 Monoclonal
Antibody (3G9), ThermoFisher Scientific, Santa Clara, CA); and compound 5, (8)-4-((2-
methoxyethvl}{4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-vbutyl}y amino)-2-{quinazolin-4-
yiamino}butanoic acid. FI1G, 3A shows that compound 5 and the selective antibody ave
whibitor 3G9 both substantially nhibited normal broochial epithelial cell adhesion to LAFP, in
contrast with the avPi-selective small molecule inhibitor.

{601 309] Human lung fibroblasts derived from normal and IPF hung tissue are known to

express avph integrin. The IPF-derived human hung fibroblasts were prepared for the assay
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by dissociation with trypsi/ EDTA, and were seeded at 20,000 cells per well on 96 well
plates (ACEA Bioscience E-plate View, Acea Biosciences; San Diego, CA) previcusly
coated with 5 pg/ml of recombinant human LAP (R&D Systems; Minoeapolis, MN) and
blocked with 4% bovine serum albumin. Cell index {electrical impedance} was measured to
assess cell attachment/spreading every 3 minutes for 24 hours at 37 °C/ 3% CO» using the
xCELLigence RTCA MP Instrument (Acea Biosciences; San Diego, CA}. ECso (time point at
90% of the peak cell index) was determuned for vebicle-treated cells and 1Cso curves for test
article-treated cells were generated at that time point. In the assay, the TPF-derived human
hung fibroblasts were separately incubated with: the avBi-selective small molecule inhibitor;
the selective antibody avfe inhibitor, 3G9; and compound 5. FIG, 38 shows that compound §
and the ovBi-selective small molecule inhibitor both substantially inhibited cell adhesion in

the IPF-derived lung fibroblasts, in contrast to the selective antibody avfe inhibitor, 3G9.

Example B7—DBual ovBs/ovB: Inhibition Reduces Collagen Deposition in the Murine
Bleomycin Model

{001310] 1t has been previously shown that mhibition of avfe in the lung can be detected
though measurement of phospho-SMAD (pSMAD) in alveolar macrophages. Alveolar
macrophages are known to operate in a unique niche in the lung, distinet from interstitial
macrophages. SMAD3 is a downstream target of the active TGF- cyiokine binding s
receptor and in alveolar macrophages it is phosphorylated by homoeostatic levels of TGF-B.
Accordingly, it was desirable to know whether inhibition of TGF- activation using the
disclosed compounds would result in reduced SMAD2Z and SMADS3 phosphorylation.
{001311] Mice (C5STBL/6) were divided into healthy (n=13), vehicle-treated (n=15), and test
article-treated (=15 per dose} groups. Mice i the vehicle and test article-treated groups
were administered 3 U/kg of bleomyein (Teva Pharmaceuticals; North Wales, PA) via
oropharyngeal aspiration while under anesthesia on day 0. Healthy animals were
adnunistered water in a similar fashion. Starting on day 7, mice in the control group were
administered PBS vehicle, 130 pL., by oral gavage, BID for 14 days. Also starting on day 7,
mice in the test group were administered compound 5 in PBS by oral gavage, BID for 14
days, at relative dosages of I1x, 2.5x and 5x. The absolute amount of the 1x dosage was
selected at a value m mg/kg that showed significant efficacy. From day 14 through day 21, 9
of the 15 mice were administered ZHyO for labeling. All mice were sacrificed on day 21 and
tissucs were collected. Samples were prepared for analvsis cither directly from lung tissue, or

by bronchoalveolar lavage, which washes out the bronchiolar and alveolar space with saline
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to produce a bronchoalveolar lavage fluid (BALF) in which 80-90% of cells are alveolar
macrophages.

{01312} F1G . 4A is a graph of PSMAD3/SMADS3 in lung tissue from healthy mice
administered PBS vehicle and varying levels of compound 5 for 4 days. FIG. 4B is a graph of
PSMAD3/SMAD3 in BALF drawn from the same healthy mice administered PBS vehicle
and varying levels of compound 5 for 4 days. FIGS. 4A and 4B show that 4 days of
compound 3 treatroent significantly reduced SMAD3 phosphorvlation in both lung tissue and
cells 1solated from BALF m a dose dependent mamner fo approximately 50% of the untreated
levels

[B01313]F1G. 4C 1s a graph showing that compared to the healthy mice, lung tissue in the
vehicle-treated mice experienced a substantial increase in SMAD3 phosphorylation, which is
a measure of TGF-P signaling-related kinase activity. FIG. 4C also shows, compared to the
vehicle-treated mice, substantial, statistically significant dose-dependent reductions in
SMAD3 phosphorylation i the test article-treated mice according to the dosage of compound
5, including at 1x (p<0.05 vs vehicle), 2.5x {p < 0.01 vs vehicle), and 5x mg/kg (p <0.001 vs
vehicle). This time- and dose-dependent inhibition of pSMAD3 levels in the lung to
approximately 50% of the untreated levels was associated with inhibition of fibrosis
according to the following results. FIG. 4D is a graph showing that compared to the healthy
mice, lung tissue in the vehicle-treated mice experienced a substantial accumulation of new
collagen as evidenced by the percentage of lung collagen containing *H-labeled
hydroxyproline. FIG. 412 also shows, compared to the control mice, a dose-dependent
reduction n accwmulated new collagen as evidenced by the percentage of lung collagen
containing *H-labeled hydroxyproline in the test mice, including at Ix, and at 5% {(p <0.01 vs
vehicle). FIG. 4E shows that compared to the healthy mice, the velucle-treated mice
experienced a significant increase in total pulmonary collagen, as measured by ug of
hydroxyproline. FIG. 4E also shows, compared to the control mice, a reduction in total
pulmonary collagen in the test mice according to the dosage of compound 5, including at Ix,
2.5x%, and 5x {p << 0.05 vs vehicle). As shown among FIGS. 4C, 4D, and 4E, i fibrotic
bleomycin-treated mice, compound 5 abrogated the increase i pSMAD3 due to bleomycin
challenge, a reduction that was associated with inlubition of fibrosis.

{801314]F1G. 4F, 4G, and 4H show high resolation second harmonic generation images of
fibriflar collagen (collagen type I and 11} taken from formalin-fixed paraffin embedded lung

tissue sections from a healthy mousce lung (4F), a vehicle-treated mouse lung (4G) and a test-
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article treated mouse hing (4H; 500 meg/kg BID). Color scale 15 indicative of collagen fiber
density {red = most dense; blue = least dense).

{081 315] F1G . 41 15 a graph showing the percent total collagen area m the second harmonic
generation mouse lung images. Large structural areas of collagen found similarly in healthy
and fibrotic tissues {dense collagen fibers surrounding airways were excluded from this
analysis to focus on interstitial fibrotic collagen}. FIG. 41 shows that compared to the healthy
nice, lung tissue in the vebicle-treated mice experienced a substantial increase in total
collagen area in the second harmonic generation images. FIG. 41 also shows that compared to
the control nuce, hung tissue in the test article-treated mice experienced a substantial,
statistically significant dose-dependent reduction in total collagen arca in the second
harmonic generation images according to the administration of compound 3, including at 1x
{p<0.05 vs vehicle}, 2.5< {p < 0.01 vs vehicle), and 5x {p < 0.0001 vs vehicle}. The 1x, 2.5x,
and 5x dosages were at the same absolute values in mg/kg as in Example BY.

[001316] FIG. 4] and 4K arc graphs of scquential measurements in blcomycin-treated mice,
which demonstrated a close inverse relationship between pSMADS3 levels in hung (4]) and
BALF cells (4K} vs. plasma drug exposare. The data for FIGS. 4] and 4K, was obtained 14
days afier bleomycin challenge in mice were treated with compound § at 2 5x dose (PO, BID

for 1.5 days).

Example B8-—Dual avBi/ovis Inhibition OQutperforms Single Integrin Inhibition in
Precision Cut Lung Slice Assays of Mice Under Acute Bleomycin Exposure
{861317] Mice (C537BL/6) were administered 3 U/kg of bleomyvemn (Teva Pharmaceuticals;
North Wales, PA) on day 0 via oropharyngeal aspiration while under anesthesia. On day 14,
precision cut lung slices were obtained. Following euthanization, 2% low gelling temp
agarose was injected into the mouse lungs via the trachea. Lungs were excised and the
wnferior lobe separated by dissection. The lobes were then subjected to precision slicing fo
obtain samples for culture using a microtome (Compresstome VF-300-07, Precisionary;
Greenville, NC). Individual slices were distributed in a multiwell culture plate and cultured
for 3 days under control (DMSO} and test compound conditions. The viability of the slices
over the course of culturing was confirmed by WST-1 assay of mitochondrial activity.
{861318] During the culture period, shices in the control group were treated with DMSO and
slices n the test group were treated with a DMSO solution of one of: a selective antibody
avfs inhibitor, 3G9; the avPBi-selective small molecule inlubitor; compound 5; a first pan-av
small molecule inhibitor ((38)-3-3-(3,5-dimethyl-1H-pyrazol-1-yhphenyi-4-{{35)-3~[2-
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(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yHethvll-1-pyvrrolidinyl } butanoie acid,
PROBECHEM®), St. Petersburg, FL); a second pan-ov small molecule mhibitor ((383-N-{3-
hydroxy-5-{¢1,4,5,6-tetralydro-3-hydroxy-2-pyrimidinyDaminofbenzoyliglyeyl-3-{ 3-bromo-
5-(1, i-dimethylethvhphenyl]-p-alamine, Cayman Chemical, Ann Arbor, MI); and a small
molecule ALKS (TGF-f type I receptor) whibitor (4-{2-Fhioro-5- 3-(6-methyl-2-pyridinyi}-
1H-pyrazol-4-yliphenyl}-1H-pyrazole-1-cthancl, Bio-Techne Corporation, Minneapolis,
MN}. Single and dual integrin inhibitors were analyzed at their respective ICso
concentrations for inhibition of TGF-beta activation (compound S run at ICso for avpe). The
pan gv integrin inhibitors and small molecule ALKS inhibitor were analyzed at
concentrations 10x above their respective reported 1Cso values.

[OB13191F1G. 5A is a bar graph, normalized to control shices treated with DMSO, showing
that all test treatments reduced Type I Collagen gene Collal expression, although selective
antibody avs inhibitor 3G9 and the avfi-selective small molecele inhibitor were not
statistically significant. Compound 3, as a dual avPi/ovPs inhibitor, decreased Type 1
Collagen gene Collal expression substantially (p<0.01 vs velucle) compared to the DMSO
control, the selective antibody avfBs inhibitor, 3G9; and the avPi-selective small molecule
imhibitor. Compound & decreased Type I Collagen gene Collal expression comparably to the
first and second pan-av small molecule mhibitors {each p<0.01 compared to the DMSO
control). The small molecule ALKS inhibitor, used as a positive control representative of
total TGF-beta signaling mhibition, provided the greatest decrease in Type I Collagen gene

Colial expression (p<0.0001 compared to the DMSO control).

Example BO—Dual avBi/ovls Inhibition Ouiperforms Single Integrin Inhibition in
Precision Cut Lung Slice Assays of Mice Under Chronic Bleomycin Exposure
{001320] Mice (C37BL/6) were administered 3 U/kg of bleonwycin (Teva Pharmaceuticals;
North Wales, PA) on Bay 0 and 1 U/kg of bleomycin on days 14, 28, 42 and 56 via
oropharyngeal aspiration whife under anesthesia. At day 70, 14 days after the final bleomvcin
msulkt, precision cut lung slices were obtained. Following euthanization, 2% low gelling temp
agarose was igected into the mouse Tungs via the trachea. Lungs were excised and the
mferior lobe separated by dissection. The lobes were then subjected to precision slicing to
obtain samples for culture using a microtome {Compresstome VF-300-0Z, Precisionary;
Greenville, NC). Individual slices were distributed in a multiwell culture plate and cultured
for 7 days under control (BMS() and test compound conditions. The viability of the slices
over the course of culturing was confirmed by WST-1 assay of mitochondrial activity.
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[861321] Dhring the caltore period, shices in the control group were treated with DMSO and
slices in the test group were treated with a BDMSO solution of one of: the selective antibody
avpPe inhibitor 3G9; the avfi-sclective small molecule hibitor; a combination of the
selective antibody avPs inlubitor 3G9 and the avfi-selective small molecule inhibitor;
compound 3; and the small molecule ALKS inhibitor. The selective avi and avfs integrin
inhibitors were analyzed at > their respective ICoo concentrations for inhibition of TGF-beta
activation. Compound 5 was run at approxumate 1Cso for inhibition of TGF-beta activation by
avBe. The small molecule ALKS mhibitor was analyzed at 10x 1ts reported ICso value,
{681322] FIG. 5B is a bar graph, normalized to control slices treated with BDMSO, showing
that all test treatments reduced fung Collal expression. Compound 3, as a dual avBi/ovPs
mhibitor, decreased lung Collal expression substantially (p<0.01 vs vehicle) compared to the
DIMSO control, the selective antibody avfs inhibitor, 3G9; and the avfi-selective small
molecule inhibitor. Compound 5 also decreased tung Collal expression to a greater extent
than combined admmistration (p<0.001 vs vehicle) of the selective antibody avPs inhibitor
3G9 and the avfi-selective small molecule avPi inhibitor. The small molecule ALKS
ithibitor, used as a positive control representative of total TGF-beta signaling mhabition,
provided the greatest decrease in Type 1 Collagen gene Collal expression (p<<0.0001

compared to the DMSO control).

Expression in the Murine Bleomycin Model than Pirfenidone and Nintedanib
{861323] Mice (C537BL/6) were administered 3 U/kg of bleomyvemn (Teva Pharmaceuticals;
North Wales, PA) on Day 0 and 1 U/kg of bleomycin on days 14, 28, 42 and 56 via
oropharyngeal aspiration while under anesthesia. At day 70, 14 days following the final
bleomycin insult, precision cut lung slices were obtained. Following cuthanization, 2% low
gelling temp agarose was injected into the mouse langs via the trachea. Lungs were excised
and the inferior lobe separated by dissection. The lobes were then subjected to precision
slicing to obtain samples for culture using a microtome {Compresstome VF-300-0Z,
Precisionary; Greenville, NC). Individual slices were distributed in a multiwell culture plate
and cultured for 7 days under control (BMSQO) and test compound conditions. The viability of
the slices over the course of culturing was confirmed by WST-1 assay of mitochondrial
activity.

{681324] During the culture pertod, shices in the control group were treated with DMSO and
slices in the test group were treated with a DMSQ solution of one of. compound 3,
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nintedantb; pirfenidone; a combination of mintedanib and compound 3; a combination of
pirfenidone and compound 3; or the small molecule ALKS inhibitor. Compound 5 was
administered to nuce effective to equal or exceed #ts respective ICso values at avfs and avf.
The small molecule ALKS mbubitor was analvzed at 10x its reported 1Cso value. Nintendanib
and pirfenidone were analvzed at concentrations 10x their reported therapeutic
concentrations.

{0613251FIG. 6A is a bar graph showing that compared to the DMSO vehicle control shices,
both mntedanib and pirfemdone showed a slight mcrease in lung Collal expression, although
the tncrease was not shown to be statistically significant. By contrast, compound 5 both
alone (p<0.01 vs vehicle) and in combination with nintedanib or pirfenidone showed a
substantial, statistically significant {p<<0.01 vs vehicle) decrease in lung slice Collal
expression. Likewise, the small molecule ALKS inhibitor, used as a positive control
representative of total TGF-beta signaling inhibition, showed a substantial, statistically
significant (p<<0.0001 vs vehicle) decrease m hung Collal expression.

{601 326] FIG. 6B 15 a bar graph showing the concentration of compound necded to reduce
tung slice Collal expression by 50% compared to BDMSQ control stices. Data for FIG. 6B
was obtained using acute bleomvcin injured hung slices prepared as described in Example BS.
To match the efficacy of compound 3, nintedanib required a 5.2 fold increase in
concentration over compound 3, and pirfenidone required a 3,940-fold increase in

concentration over compound 3.

Example Bli—Dual avfii/avBs Inhibition Significantly Reduces Collagen Gene
Expression in Precision Cut Lung Slices from Heman IPF Explants

{861327] Explanted lung tissue was obtained from human IPF subjects and inflated with
agarose as described in the preceding examples. Biopsy cores were obtained from the
agarose-inflated lung tissue. The biopsy cores were subjected to precision slicing o obtain
several hundred um thick. Individual slices were distributed in a multiwell culture plate and
cultured for 3 days under control (DMSO) and tost compound conditions. The viability of the
slices over the course of culturing was confirmed by WST-1 assay of mitochondnal activity.
[861328] Dring the caltore period, shices in the control group were treated with DMSQO and
slices in the test group were treated with a DMSO solution of one of! the selective antibody
avpPe inhibitor, 3G9, at > 400 ng/mi.; compound 3, at 179 nM; and the small molecule ALKS

mhibitor at | pM.
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[881329] FIG. 6C is a bar graph, normalized to conirol slices treated with DMSO, showing
that all test treatments reduced tung Collal expression. The selective antibody avfs inhibitor,
3G9, slightly reduced lung Collal expression, but was not statistically significant.
Compound 5 showed a substantial, statistically significant {(p<<0.01 vs vehicle) decrease in
fung Collal expression, as did the small molecule ALKS inhibitor (p<0.0001 vs vehicle).
Notably, in these human IPF subject samples, compound 5 was much closer in efficacy to the
small molecule ALKS inhibitor than in the murine bleomycin model.

[861330] PCLS from 3-7 idopathic pulmonary fibrosis (IPF} lung tissue samples were
cultured for seven days with one of: DMSO; Compound 5 at 200 nM; nintedamb at 75 nM;
pirfenidone at 50 pm; a combination of Compound 3 at 200 oM and nintedanib at 75 nM; a
combination of Compound § at 200 oM and pirfenidone at 50 um; or an AlkS inhibitorat |
pm. Compound 5 alone or in combination with nintedanb or pirfenidone reduced COLIAL
expression by 43%, 55%, and 499, respectively. Nintedanib and pirfenidone treatment alone
did not significantly reduce expression of COLIAL. FIG. 6D is a bar graph showing relative
expression of COL1AT in precision cut tung slices (PCLS) from dopathic pulmonary fibrosis
(IPF) lung tissue upon exposure to Comopund 3, clinical standard of care compounds
nintedanib (Nin) and pirfenidone (Puf), and an ALKS inhibitor, all versus DMSO control.
{B01331]PCLS from a single IPF lung tissue sample were cultured for seven days with
Compound 3 at concentrations of 200 pM, 2 oM, 60 M, 200 aM, and 1 uM, along with
0.1% DMSO contral and an ALKS inhibitor at T uM. There was a dose dependent reduction in
COL1A1 expression with a significant reduction observed > 2 nM (2 47% reduction). FIG.
6E is a bar graph showing a dose dependent reduction of COL1A I expression in PCLS from
human IPF lung tissue upon treatment with concentrations of compound § ranging from 200
pMto 1 pM. COLLIAL expression is also graphed for the PCLS in the presence of 0.1%
DMSO control, and an AlkS inhibitor at 1 uM.

[B01332] PCLS from 3 IPF lung tissues were cultured for seven days with Compound 5. Dual
inhibition of avfls and avP with Compound 5 significantly reduced pSMAD2/SMAD?2 ratio,
a marker of the canonical TGF-B signaling pathway, in PCLS by approximately 50%. FIG.
6F 1s a bar graph showing the effect of dual selective avfs and ovf inhibition (Compound 5
at 1.82 pM) on the ratio of pSMAD2/SMAD?2? in PCLS from human IPF lung tissue samples.
The ratio of pSMAD2/SMAD? is also graphed for the PCLS in the presence of (.1% DMSO

control, and an AlkS mhibitor at 1 pM
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Example Bi2—A Dual avBi/ovps Inhibitor Demonstrates Good Oral Bioavailability and
Pharmacokinetics in Healthy Human Subjects
{001333] Healthy buman subjects (N=83) were selected for single ascending dose (SAD) and
multiple ascending dose (MAD) first-in-human studies. A solution for oral administration
was prepared, containing 10 mg/mb of compound 5 in a 50:50 mixture of ORA-SWEET®
SF(PERRIGO®, Allegan, Michigan} and sterile water for irrigation. Sufficient solution was
administered orally to the subjects to provide between 15 mg/dose and 75 mg/dose of
compound 3 in the SAD study and between 10 mg/dose and 40 mg/dose of compound 5 m
the MAD stady. Concentrations of compound 5 were measured in the subjects by obtaining a
sample of plasma from cach subject at desired intervals, and subjecting the plasma to liguid
chromatography—mass spectrometry—mass spectrometry (LC-MS/MS), with quantification
using a calibration curve determined from a range of solutions at standardized concentrations.
The lower limit of quantitation (LLOQ) of the assay was | ng/mL and the calibration curve
range was 1 to 300 ng/mE. FIG. 7A shows an example of the SAD study data for
adounistration of 15, 30, 50, and 75 mg of compound 3, and further PK data for 75 mg,
which 1s representative of the results obtained for SAD doses at 15, 30, and 50 mg. FIG. 7B
shows the MAD study data for administration of 10, 20, and 40 mg of compound 5. The
calculated half life of the compound varied between 18-20 hours, which supports daily
administration, such as once-daily administration.
Example B13-—A Dual evBi/ovls Inhibitor Demonsirates Reduction of
pSMADZ/SMAD?2 in BAL from Healthy Human Subjects
[661334] In order to evaluate the change of pSMAD2 as a biomarker of TGF- activity
following admunistration of an integrn inhibitor, and to determine a therapeutically effective
dosage and an effective blood plasma Cmax of the integrin inhibitor, healthy sobjects were
administered compound 5, a dual selective avPs/avBi-integrin inhibitor, and the
corresponding Cuax lovels and decrease m phosphoryviation levels and were determined.
{061 335] Healthy non-smoking adult males without history of lung disease were selected as
subjects and were randomized into 4 coborts. Broncoalevaolar lavage samples were obtained
from all subjects 1 day prior to start of treatment. Coborts | and 2 were adoumstered 20 mg
of a compound daily, wheremn 3 subjects were administered the dual selective avBs/avpi-
mtegrin inhibitor (compound 3} per every 1 subject receiving a placebo compound. Cohorts 3
and 4 were administered 40 mg of a compound daily, wherein 3 subjects were administered

the dual selective avPe/avPi- integrin inhibitor {compound 5) per every 1 subject receiving a
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placebo compound. BAL samples and blood samples were taken from all subjects on Day -1
{baseline) and on Dav 7 {end of treatment).
{001336] As shown in F1G. 8A, a reduction in pSMAD2:SMAD? ratio of about 50% or more
was achieved in subjects which showed higher blood plasma Cuux of the dual selective
avBe/avPi- integrin inhibitor {compound 3) (subjects 15, 9, 14, 7). Al subjects with Caax
above 700 ng/mL exhibited about 50% or more reduction in pSMAD2:SMAD?Z ratic when
compared to the placebo group (FIG. 8G) using the dual selective avfs/ovB: mtegrin inhibitor
{compound 5}. The Ciax and pSMAD2:SMAD?2 ratio modulations are plotted in FIG. 8H o
further iHlustrate the relationships between dose and pSMAD?2 levels. As shown i FIG. 8H,
the plasma Cuax strongly correlated with reduction of pSMADZ:SMAD? ratio relative to
baseline at §2 b and 24 b post-administration on Day 7.

Biscussion
{0601337} In human and murine fibrotic lung tissue, ave {in epithelial cells) and avBs (in
fibroblasts) integrin levels are clevated and contribute to the activation of TGF-. SMAD2/3
phosphorvlation m lung tissue and BAL macrophages reflects TGF-B activation and
corresponds to fibrogenic activity. SMAD2/3 phosphorylation in healthy lung tissue and BAL
macrophages respond to integrin inhibitors reflecting reduced TGF-f8 activation. Accordingly,
SMAD?2 phosphorylation in BAL macrophages has been used as described herein to
determine dose response and duration of inhibition of integrin inhibitors in clinical studies to
establish precise PK/PD models. Dual ishibition of avBs and avf: with compound 5 also
signiticantly reduced SMAD3 phosphorylation and fibrotic collagen deposition in the
bleomycin mouse moodel. Dual inhibition of avfs and avph with compound 5 sigmficantly
reduces collagen gene expression in precision cut fung slices prepared from bleomycin-
mjured mouse lung and from human IPF subjects. Compound 5 is comparable in antifibrotic
activity to pan-ov inhibitors, and may have fewer off-target effects duc to selectivity for avfie
and ovfi. Further, dual mhibition of avfs and avf with compound 3 is more effective than
inhibition of either avfe or avB alone. Finally, compound 5 demonstrated good oral
biocavailability and pharmacokinetics in healthy subjects, offering a targeted small molecule

approach for blocking TGF-f activity in pulmonary fibrosis.

{6061338] All references throughout, such as publications, patents, patent applications and

published patent applications, arc incorporated herein by reference in their entircties.

[601339] Although the foregoing invention has been described in some detail by way of

iHustration and exarmple for purposes of clarity of understanding, it is apparent to those
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skilled in the art that certain minor changes and modifications will be practiced. Therefore,

the description and examples should not be construed as Hmiting the scope of the invention.
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CLAIMS
What is claimed as new and desired to be protected by Letters Patent of the
United States is:

1. A dosage form configured for daily administration, comprising:
a pharmaceutically acceptable carrier or excipient; and

aunit dose of a compound of fornmula (A)

(A)

or a salt thereof, wherein:

Rlis Co-Craaryl or 5- to 10-membered heteroaryl wherein the Ce-Cis aryl and 3- to
10-membered heteroarvl are optionally substituted by R12;

R? is hydrogen; deuterium; C1-Cs alky! optionally substituted by
R?: .OH; -0-C1-Cs alkyl optionally substituted by R*; (3-Cs cveloalkyl optionally
substituted by R?; -0-C3-Cs cycloalkyi optionally substitated by R?®; 3- to 12-membered
heterocycelyt optionally substituted by R*; or -S{0)1R; with the proviso that any carbon
atom bonded directly to a nitrogen atom is optionally substituted with an R* moiety other
than halogen;

cach R!?is independently Ci-Co alkyl, C2-Co alkenyl, C3-Ce alkynvl, Cs-
Cx eycloatkyl, Cs-Ce cycloalkenyl, 3~ to 12~-membered heterocyclyl, 5- to 10-membered
heteroaryl, Co-Ciy aryl, denterium, halogen, -CN, -OR3, -8R, -NRRS, -NO», -C=NH(OR?),
-C{O)R3, -OC(OHR?, -C(OYOR?, -C{ONRIRS -NRAC(O)R?, -NRC(O)YORY,
SNRIC(OINRIRS, -S(OIR?, -S(ORR3, -NRIS(O)R?, -NRIS(ORRY, -S{O)NRIR,
-S{ORNRIR’, or -PIOXORNOR), wherein each R'%is, where possible, independently
optionally substituted by deuterium, halogen, oxo, -ORS, -NRR7, -C{O)R?, -CN, -S(O)R®,
-S{ORR®, -P(OYOROHOR), Ci-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Cs-Cra arvl, or C1-Cs alkvl optionally substituted by deuterium, oxo,
-(OH or halogen:

each R, R® R R?¢ and R* is independently oxo or R1%;
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R i5 Ci-Cs alkyl optionally substituted by R™ or €3-Cs cyeloalkyl optionally
substituted by R

R? is independently hydrogen, deuterium, C1-Cs atkyl, C2-Co alkenyl, Co-Co alkynyl,
C3-Cs cycloalkyl, Co-Cig arvl, 5- to 10-membered heteroaryl or 3- to 12-membered
heterocyelyl, wherein the C1-Cs alkyl, C2-Cs alkenyl, C2-Ce alkynyl, C3-Ce cyveloalkyl, Ce-Cia
aryl, 5- to 10-membered heteroaryl and 3- to 12-membered heterocyclyl of R are
independently optionally substituted by halogen, deuterium, oxo, -CN, -OR?, -NRR?,
-P{OHORMNOR?), or C1-Ce alkyl optionally substituted by deuterium, halogen, ~-OH or oxo;

R* and R3 are each independently hydrogen, deuterium, C1-Cs atkyl, C2-Cs alkenyl,
Co-Co alkynyl, Cs-Ce cycloalkyl, Co-Cus aryl, 5- to 6-membered hetercaryl or 3-to 6-
membered heterocvelyl, wherein the Ci-Co alkvl, Co-Cs alkenyl, C2-Ce alkynyl, C3-Cs
cycloatkyl, Ts-Crg arvl, S- 1o 6-membered heteroaryl and 3- to 6-membered heterocyelyl of
R* and R’ are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR?,
-NROR? or C:-Cs alky! optionally substituted bv deuterium, halogen, -GH or oxo;

or R and R? are taken together with the atom to which they attached to form a 3~ to 6-
membered heterocyclvl optionally substituted by deuterium, halogen, oxo, -OR®, -NR*R® or
C1-Co alkyl optionally substituted by deuterium, halogen, oxo or -OH;

RS and R are cach independently hydrogen, deuterium, Ci-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, Co-Us alkenvl optionally substituted by deuterium,
halogen, or oxo, or (2-Ce alkyayl optionally substituted by deuterivm, halogen, or oxo;

or RS and R7 are taken together with the atom to which they attached to form a 3-to 6-
membered heterocyelyl optionally substituted by deuterium, halogen, oxo or C1-Cs alkvl
optionally substituted by deuterium, halogen, or oxo;

R* and R are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterium,
halogen or oxo, or C2-Cs alkynyl optionally substituted by deuterium, halogen, or oxo;

or R¥ and R are taken together with the atom to which they attached to form a 3-6
membered heterocyelvl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

cach RIO, R' RY? and RY are independently hydrogen or deuteriam;

R is deuterium;

gis0,1,2,3.45,6,7, 0r8;

each R' is independently selected from hydrogen, deuterium, or halogen;

each R¢ is independently selected from hyvdrogen, deuterium, or halogen; and
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pis3,4,35,6,7. 8 0r9.

2. The dosage form of claim 1, wherein:

R? is C1-Cs alky! optionally substituted by R*#; (3-Ce cycloalkyl optionally substituted
by R?; 3- to 12-membered heterocyclyl optionally substituted by R*; or -S{0)R*,

R? is independently hydrogen, deuterium, 1-Ce alkyl, C2-Cs alkenyi, Co-Cs alkynyi,
C3-Ce cycloalkyl, Ce-Cua aryl, 5- to 6~membered heteroaryl or 3~ to 6~-merbered
heterocyelyl, wherein the Ci-Ce alkyl, Co-Cs alkenyl, C2-Cs alkynvl, C:-Cs cycloalkyl, Cs-Cra
arvl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of R® are independently
optionaily substituted by balogen, deuterium, oxo, -CN, -OR?, -NRR®, -P(GYORMNOR?), or
Ci~Cs alkyl optionally substituted by deuterium, halogen, ~OH or oxo;

each R'3 is hydrogen; and

cach R6 is hydrogen;

whercin the compound of Formula (A) s represented by Formula (I):

R‘l R2
HN
O
3. The dosage form of claim 1 or claim 2, or a salt thereof, wherein at least ong of R4

R¥ R% R¥* R™ RY R’ R* R’ RS R7, R® RY R RV, RYZ R, or R is deuterium.

4, The dosage form of claim | or claim 2, or a salt thereof, wherein R'?, RI, R1? RE,
and R" are hydrogen; p is 3; and wherein the compound of Fornula (A) is represented by

the compound of formula (I}

T1
HN
o OH (.
5. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is 3- to 10-

membered heteroaryi optionally substituted by Ri2,
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6. The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is:
pyrimidinyl, guinazolinyl, pyrazolopyrinudinyl, pyrazinyl, quinolinyl,
pyridopyrimidinyl, thienopyrimidmyl, pyridinyl, pyrrolopyrinudinyl, quinoxalinvl, indazolyi,
benzothiazolyl, naphthalenyl, purinyl, or isoquinolinyl; and
optionally substituted by deutertum, hydroxy, Ci-Cs alkyl, C:-Cs haloalkyl, Ci-Ce
perhaloalkyl, Ci~Cs alkoxyl, C:~Cs cycloalkyl, C3-Cs halocycloalkyl, C3-Cs cycloalkoxyl, 3~

to 10-membered heteroaryl, Cs-Cia aryl, cvano, amino, alkylamino, or dialkylamino.

7. The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is:

pyrimidin-2-yl, pyrioudin-4-yl, quinazolin-4-vl, tH-pyrazolo[3 4-djpyrimidine-4-v1,
1H-pyvrazolol4,3-djpyrimidine-7-y1, pyrazin-2-y1, quinoline-4-vl, pyrido|2,.3-djpvrimidin-4-
vi, pyrido{3,2-d|pyrimidin-4-yi, pyrido[3.4-djpyrinudin-4-yi, thieno|2,3-d|pyrimidig-4-yi,
thieno[3,2-d]pyrinudin-4-yi, thienopyrimidin-4-vl, pyridin-2-yl, pyridin-3-vl, 7H-pyrrolof2,3-
dlpynmidin-4-vl, quinoxalin-2-vl, 1H-indazol-3-v1, benzofdithiazol-2-vl, naphthalen-1-v1,
SH-purin-6-yl, or isoquinolin-1-vl; and

optionally substituted by: one or more deuterium; methyl; cyelopropyl; fluoro; chioro;
bromo; difluoromethyl; triflucromethyl; methvl and fluoro; methyl and trifluoromethyi;

methoxy; cvano; dimethvlamino; phenyl; pyridin-3-yl; or pyridin-d-vi.

8. The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is pyrimidin-

4-y1 optionally substituted by R},
G, The dosage form of claim any one of claims 1-4, or a salt thereof, wherein R! is
pyrimidin-4-y1 optionally substituted by R} wherein R1?is 5- to 10-membered heteroaryl or

Ci~Cs alkyi optionally substituted by halogen.

10, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is pyrimidin-

4-y1 optionally substituted by pyrazolyl, methyl, diftuoromethyl, or trifluoromethyl.

11, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is pyrimidin-

4-yi substituted by both methyl and wrifluoromethyl.
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12, The dosage form of any one of claims 1-4, or a salt thereof, wherein R is quinazolin-

4-y1 optionally substitated by R'A.

i The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is quinazolin-

(5}

4y optionally substituted by halogen, C1-Ce alky! optionally substituted by halogen, or Ci-

Co alkoxy.

14, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is guinazolin-

4-yi optionally substitated by fluoro, chloro, methvl, trifluoromethyl or methoxy.

15, The dosage form of any one of claims 1 or 3-14, or a salt thereof, wherein R? is:
hydrogen:
deuterium,

hydroxy; or

C1-Co alkyl or C1-Co alkoxyt optionally substituted with: deuterium, halogen, Ci-Ce
alkyl, C1-Ce haloalkyl, C1-Cs hydroxyalkyl, Ci-Coe alkoxyl, U3-Ce cveloalkyl, C5-Cs
halocyeloalkyl, Cs-Cs cycloalkoxyl, Co-Cra aryl, Co-Cua arvioxy, 5- to 10-membered
heteroaryl, 5-to 10-membered heteroaryloxy, 3- to 12-membered heterocyelyl optionally
substituted with oxo, -C(OINRIR® -NR*C(O)R?, or -S(O)R*.

16, The dosage form of any one of claims 1 or 3-14, or a salt thereof, wherein R? is:
methyl, methoxy, ethyl, ethoxy, propyl, cyclopropyl, or cvclobutyl;
each of which is optionally substituted with one or more of hydroxy,
methoxy, ethoxy, acetamide, fluoro, fluorcaltkyl, phenoxy, dimethyvlamide,
methylsulfonyl, cyclopropoxyl, pyridin-2-vloxy, optionally methylated or
fluorinated pyridine-3-vloxy, N-morpholinyl, N-pyrrolidin-2-onvl,
dimethylpyrazol-1-v1, dioxiran-2-v1, morpholin-2-yl, oxetan-3-vl, phenvl,
tetrabydrofuran-2-vl, thiazol-2-vl; that 1s
cach of which is substituted with 0, 1, 2, or 3 of deuterium,

hydroxy, methyl, fluoro, cvano, or oxo.

17.  The dosage form of any onc of claims 1-14, or a salt thereof, wherein R is Ci-Cs

alkyl optionally substituted by R*.
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18.  The dosage form of any one of claims 1-14, or a salf thereof, wherein R? is C1-Cs
alkyl optionally substituted by R? wherein R* is: halogen; (2-Ce cveloalkyl optionally
substituted by halogen: 5-to 10-membered heteroary! optionally substituted by C1-Ce alkyl; -
NRAR; -NRC(OR* -S(OnR?; or oxo.

19, The dosage form of any one of claims 1-14, or a salt thereof, wherein R? is C1-Cs
alky! optionally substituted by R* wherein R?* is: fluoro; cyclobuty! substituted by fluoro;

pyrazolyl substituted by methyl; or -S(0)CHs.

20, The dosage form of any one of claims 1-14, or a salt thereof, wherein R? is C1-Cs

alkyt optionally substituted by -OR>.

21, The dosage form of any one of claims 1-14, or a salt thereof, wherein R? is C1-Cs
alkvl optionally substituted by ~-OR?, and R® is: hydrogen; C1-Cs alkyl optionally substituted
by halogen; Cs-Ce cycloalkyl optionally substituted by halogen; Ce~Cia arvl optionally
substituted by halogen; or 5- to 6-membered heteroaryl optionally substituted by halogen or
Ci-Co alkyl.

22, The dosage form of any one of claims 1-14, or a salt thereof, wherein R? is C1-Ce
alkyl optionally substituted by -OR®, and R® is: hydrogen; methyl; ethyl; diftluoromethyl; -
CHaCHEF:; ~-CH2CF3; cvelopropyl substituted by fluoro; phenyl optionally substituted by

fluoro; or pyridiny! optionally substituted by fluoro or methyl.

23, The dosage form of any one of claims 1 to 14, or a salt thereof, wherein R? is ~
CH2.CH2OCH:.
24, The dosage form of any one of claims 1 to 14, or a salt thereof, wherein R? is C1-Cs

alkvl substituted by both halogen and OR®, wherein R is C1-Ce alkyl

25, The dosage form of any one of claims 1 to 14, or a salt thereof, wherein R? is C3-Cs

cyeloatkyl optionally substituted by R

26, The dosage form of any one of claims 1 to 14, or a salt thereof, wherein R is
cyclopropyvl.
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27. The dosage form of any one of claims 1-4, or a salt thereof, wherein Rl is
szl_, ta
N N J (R
.. ,wherein m is 0, 1, 2, or 3 and each R*? is, where applicable, independently
deuterium, halogen, alkyl, haloalkvl, alkoxy, hydroxy, ~-CN, or heteroaryl, wherein the alkyl,
haloalkyl, alkoxy, hyvdroxy, and hetercaryl of R!? are independently optionally substituted by

deuterium.

28. The dosage form of claim 27, or a salt thereof, wherein R is

R N _R™

N R1a R1a N N R‘-a RTa N R"a
xy” X RN X R
U L o0 U8 I i
& R1a = R‘\a & = R‘.a =
\ \ , ,or , wherein each R1? is

independently deuterium, alkyl, haloalkyl, or heteroarvl,

29, The dosage form of anv one of claims 1-4, or a salt thereof, wherein R is

(R™)

VS O

Lpiany
LE A (R, Na N
or I , whereinm is 0, 1, 2, or 3 and cach R* is, where applicable,

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroary] of R are independently

optionally substituted by deuterium.

30, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is

N
(R1a) ----@ \ﬁ
m SN P N

«-—l—/« ,whereinmis 0, 1,2, 3, 4, or 5 and each R'? is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkvl, alkoxv, hvdroxyv, and heteroarvl of RI? are independently

optionally substituted by deuterium.
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31. The dosage form of claim 30, or a salt thereof, wherein R is R

,or A . wherein each R is independently dewteriam,

balogen, alkyl, haloalkyl, or atkoxy.
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32, The dosage form of any one of claims 1-4, or a salt thereof, wherein RUis

NZN q’N‘*\:
D i M /’i
P ey
/__ (Rm)m \\\\V/y (.R1a)rri
. or

whereinm is 0, 1, 2, 3, 4, or 5 and each R'# is, where applicable,
independently deuterium, halogen, alkyi, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R!? are independently
optionally substituted by deuterium.

33.  The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is

,wherein mis €, 1, 2, 3, or 4, and each R is, where applicable,
imdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R'* are independently

optionally substituted by deuterium.

34, The dosage form of claim 33, or a salt thereof, wherein R' is selected from the group

consisting of
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,wherein mis 0, 1, 2, 3, or 4, and cach R!? is, where applicable,
mdependently deutertum, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, ~-CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R!? are independently

optionally substituted by deuterium.

36, The dosage form of claim 33, or a salt thereof, wherein R is selected from the group
consisting of

R1a
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R1a
: 1a
ta i N N\\,// R
Ny~ R p. .
\( N 12Xy =N
e Ny R
R‘la
:%43 R’]a
R-Ia 1 1a
i _ N R 2 N\ R
AN AR NN N i
N N =N R“!a Xy 2N
Xy =N
Ria i 4.
R’ , and R
37.  The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is
r”;N NQ”]
R
Mmooy 2N

,wherein mis G, 1, 2, 3, or 4, and cach R'2 is, where applicable,
mdependently deutertum, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, ~CN, or heteroaryt,
wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and hetercaryl of R'? are independently

optionally substituted by deuterium.

38.  The dosage form of claim 37, or a salt thereof, wherein R is selected from the group

consisting of
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, and

39.  The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is

,whereinm is 0, 1,2, 3,4, 5, or 6 and cach R is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alky], haloalkyl, alkoxy, hvdroxy, and heteroaryl of R are independently

optionally substituted by deuterium.

40.  The dosage form of anv one of claims 1-4, or a salt thereof, wherein R! is

,wherein mis €, 1, 2, 3, 4, 3, or 6 and cach R'? is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloatkyl, alkoxy, hydroxy, and heteroary] of R are independently

optionally substituted by deuterium.

41, The dosage form of anv one of claims 1-4, or a salt thereof, wherein R! is
/
Y
N [ N
Y TR,

. wherein m is 0, 1, or 2 and each R is, where applicable, independently
deuterium, halogen, alkyl, haloalkyl, altkoxy, hvdroxy, ~-CN, or heteroaryl, wherein the atkyl,
haloalkyl, alkoxy, hydroxy, and heteroarvl of R are independently optionally substitated by

deuterium.
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42, The dosage form of any one of claims 1-4, or a salt thereof, wherein R is selected

E
No AN N._CF; Ny_-CFs FsCu_N
Xy F N X 3 2 3 s i\f’/
E ! /\Q or O U
- ~ A = =
from the group consisting of , , e . . \ ,

F

o

N NN N

heleoe
./N ./N

, and any of the foregoing

groups wherein any one or more hydrogen atom(s) are replaced with deutertum atom(s).

43, The dosage form of any one of claims 1-4, or a sali thereof, wherein R! is selected
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NG N

H /
N N
( RS “" RS N\N : N\ \N »lf' S HN—N / F\{H
N .z / N .z Y/ N = \Ni N o / S \ N
H E \ . .
) R s R s . and any of the foregoing

groups wherein any one or more hydrogen atom(s) are replaced with deuterium atom(s).

44, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is selected
F. =N EIN | =N

from the group consisting of F

N CF3 FaCo _N N
| \\\T/ 3 3 E &\\} H
=N N e ™Y R
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, and any of the foregoing groups wherein any onie of more

hydrogen atom{s) are replaced with deuterium atons).

45 The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is selected
i.;.'
Neo ; N 5N
© T " =< T
N \NI e

from the group consisting of
3 /N\

I \1 W

S %
\ \ N S.«‘ \ Sr—‘

, and any of the foregoing
groups wherein any one or more hydrogen atom(s) arc replaced with dewterium atom(s}.

46.  The dosage form of anv one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is

w

7 Oo-n

{(d,
m’w ,whereinnis §, 2, 3, 4, 3, or 6, and R3 is C1-C» alkyl optionally substituted by fluoro;

phenyl optionally substituted by fluore; pyndinyl optionally substituted by fluoro or methyl;

or cyclopropyl optionally substituted by fluoro.

47, The dosage form of any one of claims 1 o 14 or 27-45, or a salt thereof, wherein R* is

Hj/ 0=8— .
selected from the group consisting Of j r —f/\ \
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F -
Y, B
N
)N’ 0/ O/\ jj: O/\F O/ 0/
[f o f f L _C‘ f _f

F
F 1
. o N =
e r OO
O i 07N o

\N/
c ¢ YYcer
b e - , , , \ L ,and any of the

foregoing groups wherein any one or more hydrogen atom(s) are replaced with deuterium

atom(s).

48.  The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is

CH

F F

H ¢ oH [ :OH E/EO/

selected from the group consisting of vl , e ; - ,
4

Ll & 2 b e
Fololol

fprrﬁjﬁ}

/

ml,.,. , and any of the foregoing groups wherein any one or more hydrogen atom(s)

are replaced with deuterium atom(s).
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49, The dosage form of any one of claims 1 to 11, or a salt thereof, wherein R? is C3-Cs
alkyl substituted by both fluorine and -OCH;3.

50.  The dosage form of any one of claims | to 14 or 27-45, or a salt thereof, wherein R? is

C1-Cs alkyl optionally substituted by -OR3, and R is phenyl optionally substituted by fluorine.

531, The dosage form of any one of claims 1 to 14 or 2745, or a salt thercof, wherein R? is
C1-Cs alky! optionally substituted by -OR?, and R’ is pyridinyl optionally substituted by

fluorine or methyl.

52. The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R?

is C1-Cs alky] substitated by R wherein R? is halogen.

53.  The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R is

C1-Cs alkyl substituted by R* wherein R?" is deuterium.

54.  The dosage form of anv one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is
C1-Cs alkyl substituted by R* wherein R? ig 3~ to 12-membered heterocyelyl optionally

substituted by oxo.

35, The dosage form of any one of claims 1 to 14 or 27-45, or a salt thercof, wherein R? is
C1-Cs alkyl substituted by R* wherein R* is 4~ to S-membered heterocyelyl optionally

substituted by oxo.

56.  The dosage form of any one of claims | to 14 or 27-45, or a salt thereof. wherein R is
C1-Cs alkyl substituted by R* wherein R is Cs-Ci4 aryl optionally substituted by halogen or
~ORS.

57.  The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is

~1-Cs alkyl substituted by R* wherein R? is pheny! optionally substituted by halogen or —
OR®.
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58.  The dosage form of any one of claims 1 to 14 or 27-43, or a salt thereof, wherein R? ig
C1-Co alkyl substituted by R? wherein R?* is 5- to 10-membered heteroary! optionally

substituted by C1-Co alkyl.

539, The dosage form of any one of claims 1 o 14 or 27-45, or a salt thereof, wherein R is

C1-Cs alkyl substituted by R* wherein R? is pyrazolyl optionally substituted by methyl.
60.  The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is
C1-Co alkyl substituted by R? wherein R** is C3-Cs cycloalkyl optionally substituted by -CN,

halogen, or —ORS.

61.  The dosage form of any one of claims 1 to 14 or 27-43, or a salt thereof, wherein R is

C1-Cs alkyl substituted by R? wherein R is -S(ORR?.

6G2. ¢ dosage form of any one of claims 1-4, or a salt thereof, wherein R' 1s pynidy
62 The dosage fi f any fel 1-4, It t f, wh RYis pyridyl

optionally substituted by R'3,

63.  The dosage form of anv one of claims 1-4, or a salt thereof, wherein R! is indazoly!

optionally substituted by R'?,

64.  The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is 1H-

pyrrolopyridy! optionally substituted by R'*.

65, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is quinolinyl

optionally substituted by R

66.  The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is phenyl

optionally substituted by R*2,

67. The dosage form of any one of claims 1-4, or a salt thereof, wherein RU is indanyl]

optionally substituted by R,
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68. A dosage form configured for daily admunistration, comprising a pharmaceutically
acceptable carrier or excipient and a unit dose of a compound, or a salt thereof, selected from

Compound Nos. 1-66 in FiG, 1.

69. A dosage form configured for daily administration, comprising a pharmaceutically
acceptable carrier or excipient and a unit dose of a compound, or a salt thereof, selected from

Compound Nos. 1-147.

70. A dosage form configured for daily admunistration, comprising a pharmaceutically
acceptable carrier or excipient and a unit dose of a compound, or a salt thereof, selected from

Compound Nos. 1-665.

71. A dosage form configured for datly administration, comprising a pharmaceutically
acceptable carrier or excipient and a unit dosc of a compound, or a salt thereof, selected from

Compound Nos. 1-780.

72. The dosage form of claim 1, wherein the compound is {8)-4-{{2-methoxyethyh{4-

(5.6,7 8-tetrahydro- 1, 8-naphthyridin-2-vhbutyhamino)-2-(quinazolin-4-vlamino butanocic

acid:

or a salt thereof.

73, The dosage form of anv one of claims 1-72, comprising about 1,2.5, 5,75, 10, 15,
20,25, 30, 35, 40, 50, 75, 80, 85, 90, 93, 100, 105, 110, 115, 120, or 125 mg of the

compound, or a range between any two of the preceding values.

74.  The dosage form of any one of claims 1-72, comprising an amount of the compound
inmg of about one of: 1, 2.5, 5, 7.5, 10, 13,20, 25, 30, 35, 40, 50, 75, 80, 83, 90, 95, 100,
105, 110, 115, 120, 125, 150, 175, 200, 225, or 259, or a range between any two of the

preceding amounts.
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75.  The dosage form of any one of claims 1-72, comprising the compound in an amount
effective on administration to an individual to prodace a Cuax in plasma of the individual in
ng/mk of at least about one of 700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200,
1250, 1300, 1350, 1400, 1450, or 1500, or a range between any two of the preceding

concentrations.

76.  The dosage form of anv one of clatrs 1-72, comprising the compound n an amount
effective on administration to an individual to produce a Caax in ng/mL in plasma of the
ndividual, the Cmax corresponding to a plasma-adjusted concentration effective to inlnbit a
percentage of avPs or ov i the individual of at least about one of 50, 55, 60, 65, 70, 75, 80,

85, 90, 95, or 100, or a range between any two of the preceding percentages.

77. A method of treating a fibrotic disease 1 an individual in need thereof comprising
administering the dosage form of any one of claims 1 to 76 or a pharmaceutically acceptable

salt thereof daily to the individual.

78.  The method of claim 77, wherein the fibrotic disease is pulmonary fibrosis, liver
fibrosis, skin fibrosis, cardiac fibrosis, kidney fibrosis, gastrointestinal fibrosts, primary

sclerosing cholangitis, or biliary fibrosis.

79. The method of claim 7%, wherein the fibrotic disease is liver fibrosis, cardiac fibrosis,

primary sclerosing cholangitis, or biliary fibrosis.

80.  The method of any one of claims 77-79, wherein the daily administering is given one

time, two times, three times, or four times daily.

&1. The method of any one of claims 77-79, wherein the daily administering is given once
daily.
82.  The method of claim 77, comprising administering the dosage form to the mdividual

effective to produce a Cmax of the compound in plasma of the individual in ng/ml of at least
about one of 700, 750, 800, §30, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350,

1400, 1450, or 1500, or a range between any two of the preceding concentrations.
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83.  The method of claim 77, comprising administering the dosage form to the individual
ctfective to produce a Cmax in ng/mk in plasma of the mdividual, the Cuax corresponding to a
plasma-adjusted concentration effective to inhibit a percentage of avPs or avpi in the
mndividual of at least about one of 50, 33, 60, 65, 70, 75, 80, 85, 90, 95, or 100, or a range

between any two of the preceding percentages.

&84. Akt comprising a dosage form of any one of claims | to 76.
85, The kit of claim 84, further comprising mstructions for the treatment of a fibrotic
disease.

86.  The kit of claim 84, further comprising instructions for daify administration of the

dosage form to an ndividual i need thereof.

87.  The kit of claim 84, further comprising instractions for admimsiration of the dosage

form to an individual in need thereof one, two, three, or four times daily.

88, Thekitof claim 84, further comprising instructions for administration of the dosage

form to an individual in need thereof once daily.

89,  The kit of claim 84, further comprising instructions for administration of the dosage
form to an individual in need thereof to prodace a Cues in plasma of the individual in ng/mL
of at least about one of 700, 750, 800, 830, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250,

1300, 1350, or 1400, or a range between any two of the preceding concentrations,

90.  The kit of claim 84, further comprising instructions for administration of the dosage
form to an individual 1n need thercof to produce a Cmex in ng/mi in plasma of the individual,
the Caax corresponding to a plasma-adjusted concentration effective to inhibit a percentage of
ovBe or avP: in the individual of at least about one of 50, 53, 60, 65, 70, 75, 80, 85, 90, 05, ¢r

100, or a range between any two of the preceding percentages.
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91, A method of inhibiting avfle or avf integrin in an individual comprising
administering the dosage form of any one of claims 1 to 76 or a pharmaceutically acceptable

salt thercot.

92.  The method of claim 91, comprising administering the dosage form to the individual
effective to produce a Cmax of the compound in plasma of the individual in ng/mL of at least
about one of 700, 750, 800, 850, 900, 950, 1000, 1030, 1100, 1150, 1200, 1250, 1300, 1350,

or 1400, or a range between any two of the preceding concentrations.

93, The method of claim 91, comprising administering the dosage formu to the individual
effective to produce a Cmax in ng/mlL in plasma of the individual, the Caax corresponding to a
plasma-adjusted concentration effective to inhibif a percentage of avfls or avps in the
individual of at least about one of 50, 55, 60, 65, 70, 75, &0, 85, 90, 05, or 100, or a range

between any two of the preceding percentages.

94. A method of inhibiting TGFp activation in a cell comprising administering to the cell

the dosage form of any one of claims 1 to 76 or a pharmaceutically acceptable salt thereof.

95, The method of claim 94, comprising administering the dosage form to the cell
effective to produce a Coax of the compound at the cell in ng/mL of at least about one of 700,
750, 800, 850, 900, 930, 1000, 1050, 1100, 1150, 1260, 1250, 1300, 1350, or 1400, or a range

between any two of the preceding concentrations.

96, The method of claim 94, comprising administering the dosage form to the cell
effective to produce a Cmax in ng/mL in the cell, the Cmax corresponding to a concentration
effective to inhibit a percentage of avPs or avpi of the cell of at least about one of 50, 55, 60,

65,70, 75, 80, 85, 90, 95 or 100, or a range between any two of the preceding percentages.

97.  The dosage form of any of claims 1-76 or a salt thereof for use i inhibiting avfls or
ovBi integrin, the use comprising adminstering the dosage form to an mdividual in need

thereof in an amount effective to inhibit the avPes or avpi integrin.

98. The dosage form of claim 97, the use comprising adminustening the dosage form to the
individual effective to produce a Cmx of the compound in plasma of the individual in ng/ml
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of at least about one of 700, 750, 800, 830, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250,
1300, 1350, 1400, 1450, or 1500, or a range between any two of the preceding

concentrations.

99.  The dosage form of claim 97, the use comprising administering the dosage form to the
individual effective to prodace a Cmax in ng/ml in plasma of the individual, the Cmax
corresponding to a plasma-adjusted concentration effective to mhibit a percentage of avile or
avBi in the individual of at least about one of 50, 53, 60, 63, 70, 75, 80, 85, 90, 95, or 100, or

a range between any two of the preceding percentages.

100, A method of modulating the activity of at least one integrin in a subject in need
thereof, comprising administering to the sabject an amoant of the dosage form of any one of
claims 1-76 or a pharmaceutically acceptable salt thereof effective to modulate the activity of
the at least one integrin in the subject, the at least one integrin including at least one of avfh

mtegrin and uvfe integrin.

101, The method of claim 100, comprising mhibiting the activity of one or both of avfh

mtegrin and gvfs integrin in the subject.

102, The method of claim 100 or claim 101, wherein the subject has or is at risk of a
fibrotic discase selected from the group consisting oft idiopathic pulmonary tibrosis (IPF),
mterstitial lung disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty biver discase
(NAFLD), nonalcoholic steatohepatitis (NASH), alcoholic tiver discase induced fibrosis,
Alport syndrome, primary sclerosing cholangitis (PSC), primary biliary cholangitis, biliary
atresia, systemic sclerosis associated interstitial tung disease, scleroderma, diabetic
nephropathy, diabetic kidney disease, focal scgmental glomerulosclerosis, chronic kidney
disease, and Crohn’s Discase; and

wherein the method comprises inhibiting the activity of one or both of v integrin

and avPs integrin in the subject, thereby treating the fibrotic discase in the subject.
103, The method of claim 100 or claim 101, wherein the subject has or is at risk of
psoriasis, and wherein the method comprises inhubtting the activity of one or both of avih

mitegrin and avfs integrin n the subject, thereby treating the fibrotic disease in the subject.

396



WO 2020/210404 PCT/US2020/027335

104.  The method of claim 100 or claim 101, wherein the subject is in need of treatment for
NASH, the amount of the dosage form administered to the subject being effective to inhibit

the activity of at least v mtegrin, therchy treating the subject for NASH.

105,  The method of claim 100 or claim 101, the subject being in need of treatment for IPF,
the amount of the dosage form administered to the subject being effective to inhibit the

activity of at least avfs integrin, thereby treating the subject for IPF.

106.  The method of claim 100 or claim 101, the subject being in need of treatment for
PSC, the amount of the dosage form administered to the subject being effective to inhibit the

activity of at least one of avfs integrin and avPi ntegrin, thereby treating the subject for PSC.

107, The method of claim 100 or 101, comprising administering the dosage form to the
mdividual effective to produce a Cmax of the compound in plasma of the individual in ng/mL
of at least about one of 700, 750, 800, 850, 900, 950, 1000, 1050, 1160, 1150, 1200, 1250,
1300, 1350, 1400, 1450, or 1500, or a range between any two of the preceding

concentrations.

108.  The method of claim 100 or 101, comprising administering the dosage form to the
individual effective to produce a Cmax in ng/ml in plasma of the individual, the Crax
corresponding to a plasma-~adjusted concentration effective to nhibit a percentage of avfie or
avpi in the individual of at least about one of 50, 53, 60, 63, 70, 75, 80, 85, 90, 95, or 100, or

a range between any two of the preceding percentages.

109. A method of treating a subject in need thereof, comprising administering to the
subject a therapeutically effective amount of a dosage form of any one of claims 1-76,
wherein the subject has at least one tissue in need of therapy and the tissue has at least one
elevated level of:

avPi integrin activity and/or expression;

avfls integrin activity and/or expression;

a pSMAD/SMAD value;

new collagen formation or accumulation;

total collagen; and

Type I Collagen gene Collal expression;
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and wherein the level is elevated compared to a healthy state of the tissue.

110, The method of claim 109, wherein the method selectively reduces avfi integrin

activity and/or expression compared to avps integrin activity and/or expression in the subject.

111, The method of claim 109, wherein the method selectively reduces ovfs integrin

activity and/or expression comparcd to avf: imtegrin activity and/or expression in the subject.

112, The method of claim 109, wherein the method reduces both avfh integrin and ave
mtegrin activity and/or expression compared to at least one other gy-containing integrin in

the subject.

113, The method of claim 110 or 111, wherein the activity of avfh integrin in one or more

fibroblasts is reduced in the subject.

114, The method of claim 110 or 111, wherein the activity of avfs integrin in one or more

epithelial cells is reduced in the subject.

115, The method of any one of claims 109-114, wherein the at least one tissue in the
subject comprises one or more of: lung tissue, Hver tissue, skin tissue, cardiac tissue, kidoey

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

116.  The method of any one of claims 109-115, wherein the tissoe has an elevated
pSMAD2Z/SMAD?Z value or an elevated pSMAD3/SMAD3 value compared to the healthy

state of the tissue.

117, The method of any one of claims 109-115, comprising administering the dosage form
to the subject effective to produce a Cmax of the compound in plasma of the subject in ng/mL
of at feast about one of 700, 750, 800, 850, 900, 950, 1000, 1030, 1100, 1150, 1200, 1250,
1300, 1350, 1400, 1450, or 1500, or a range between any two of the preceding

concentrations.

118 The method of claim 91, comprising administering the dosage form to the individual
effective to produce a Coax i ng/mL in plasma of the subject, the Cuax corresponding to a
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plasma-adjusted concentration effective to inhibit a percentage of each of avfs and/or ovf in
the subject, each percentage independently selected from at least about one of 50, 35, 60, 65,

70,75, 80, 85, 90, 95, or 100, or a range between any two of the preceding percentages.

119. A method of characterizing the antifibrotic activity of a small molecule in a sabject,
comprising:
providing a first live cell sample from the subject, the first live cell sample characterized by
the presence of at least one integrin capable of activating transforming growth factor B (TGF-
) from latency associated peptide-TGF-f;

determining a first pSMAD/SMAD value in the first live cell sample;

administering the small molecule to the subject;

providing a second live cell sample from the subject, the sccond live cell sample
being drawn from the same tissue in the subject as the first hive cell sample;

determining a second pSMAD/SMAD value in the second live cell sample;

characterizing the antifibrotic activity of the small molecule in the subject by

comparing the sccond pSMAD/SMAD value to the first pSMAD/SMATD value.

120.  The method of claim 119, wherein each live cell sample is a phuality of cells derived
from a tissue of the subject, or a plurality of macrophages associated with the tissue of the

subject.

121, The method of claim 120, wherein the tissue comprises one of: lung tissue, liver
tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal tissue, gall bladder tissue, and

bile duct tissue,

122, The method of claim 120, wherein each live cell sample comprises a plurality of

alveolar macrophages derived from a bronchoalveolar lavage fluid of the subject.
123, The method of claim 120, the method further comprising conducting a

bronchoalveolar lavage on a lung of the subject effective to produce a bronchoalveolar lavage

fluid that comprises the plurality of macrophages as a plurality of alveolar macrophages.
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124, The method of claim 120, wherein the subject has a fibrotic disease selected from the
group consisting of: idiopathic pulmonary fibrosis (IPF), interstitial lung disease, radiation-
mduced pulmonary fibrosis, nonalcoholic fatty hiver discase (NAFLD), nonalcoholic
steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport syndrome, primary
sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis
associated interstitial hung disease, scleroderma, diabetic nephropathy, diabetic kidney

discase, focal segmental glomerulosclerosis, chronic kidney discase, and Crohn’s Discase.

125,  The method of claim 120, wherein the subject has psoriasis.

126, The method of claim 119, wherein the at least one mtegrin comprises ay.

127.  The method of claim 119, wherein the at least one integrin comprises avi.

128, The method of claim 119, wherein the at least one integrin comprises ovis.

129, The method of claim 119, wherein:
determining the first pSMAD/SMAD value in the at least one live cell comprises determining
a pSMAD2/SMAD? value or a pSMAD3/SMAD3 value; and

determining the second pSMADVSMAD value in the at least one live cell after
contacting the at least one live cell with the small molecule comprises determining a

PSMAD2/SMAD?2 value or a pSMAD3/SMADS3 value.

130.  The method of any one of claims 119-128, the administering the smali molecule to the
subject being effective to produce a Cmax of the small molecule in the subject in ng/mL of at
feast about one of 700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300,

1330, 1400, 1450, or 1500, or a range between any two of the preceding concentrations.

131, The method of any one of claims 119-128, the administering the small molecule to the
subject bemng effective to produce a Cmax 1n ng/mk in the subject, the Camax corresponding to a
concentration effective to inhibit a percentage of each of avfs and/or avB: in the subject, each
percentage independently selected from at least about one of 30, 55, 60, 65, 70, 75, 80, 85,

90, 95, or 100, or a range between any two of the preceding percentages.
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132, The method of any one of claimsa 118-131, the adnuinistering the smali molecule to the

subject comprising administering the dosage form of any one of claims 1-76 to the subject.

133, A method of treating a fibrotic disease in a subject in need thercof, comprising:
providing a first live cell sample from the subject, the first live cell sample having at least one
integrin capable of activating transforming growth factor § (TGF-B) from latency associated
peptide-TGF-B;

determining a first pSMAD/SMAD value in the first live cell sample;

administering a small molecule to the subject;

providing a second live cell sample from the subject, the second five cell sample
being drawn from the same tissue in the subject as the first live cell sample;

determining a second pSMAD/SMAD value in the second live cell saraple:

comparing the second pSMAD/SMAD value to the first pSMAD/SMAD value; and

administering the small molecule to the subject if the second pSMAD/SMAD value is
lower than the first pSMAD/SMAD value.

134, The method of claim 133, wherein each live cell sample is a plurahity of cells derived
from a tissac of the subject, or a plurality of macrophages associated with the tissue of the

subject.

135, The method of claim 134, wherein the tissue comprises one of: hung tissue, liver
tissue, skin tissue, cardiac tissug, kidney tissue, gastrointestinal tissue, gall bladder tissue, and

bile duct tissue.

136.  The method of claim 134, wherein sach live cell sample comprises a plurality of

alveolar macrophages derived from a bronchoalveolar lavage flaid of the subject.

137.  The method of claim 134, the method further comprising conducting a
bronchoalveolar lavage on a lung of the subject effective to produce a bronchoalveckar lavage

fluid that comprises the plurality of macrophages as a plurality of alveolar macrophages.

138, The method of claim 134, the subject characterized by having a fibrotic discase

selected from the group consisting of: idiopathic pulmonary fibrosis (IPF), interstitial hung
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disease, radiation-induced palmonary fibrosis, nonalcoholic fatty liver disease (NAFLD),
nonalcoholic steatohepatitis {(NASH]), alcoholic liver disease induced fibrosis, Alport
syndrome, primary sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia,
systemic sclerosis associated interstitial lung disease, scleroderma, diabetic nephropathy,
diabetic kidney disease, focal segmental glomerulosclerosis, chronic kidney disease, and

Crohn’s Disease.

139, The method of claim 134, the subject characterized by having psoriasis.

140, The method of claim 134, wherein the at least one integrin comprises ov.

141, The method of claim 133, wherein the at least one integrin comprises avi.

142, The method of claim 133, wherein the at least one integrin comprises avfe.

143, The method of ¢claim 133, wherein:

determining the first pSMAD/SMAD value in the first live cell sample comprises
determining a pSMADZ/SMAD?Z value or a pSMAD3/SMAD3 value: and

determining the second pSMADYSMAD value in the at least one live cell after contacting the
first live cell sample with the small molecule comprises determining a pSMAD2/SMAD2
value or a pSMAD3/SMAD3 value.

144,  The method of any one of claims 133-143, the administering the small molecule to the
subject being effective to produce a Cmax of the small molecule in the subject in ng/mi. of at
least about one of 700, 750, 800, 850, 900, 930, 1000, 1050, 1100, 1150, 1200, 1250, 1300,

1350, 1400, 1450, or 1500, or a range between any two of the preceding concentrations.

145, The method of any one of claims 133-143, the administering the small molecule to the
subject being effective to produce a Cmax 1n ng/mi in the subject, the Caax corresponding to a
concentration effective to inhibit a percentage of each of avs and/or avP: in the subject, cach
percentage independently selected from at least about one of 30, 55, 60, 65, 70, 75, 80, 85,

90, 95, or 100, or a range between any two of the preceding percentage
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146.  The method of any one of claimsa 133-143, the adninistering the smali molecule to the

subject comprising administering the dosage form of any one of claims 1-76 to the subject.

147. A method of treating a fibrotic disease mn an individual in need thereof, comprising
adnunistering to the individual an amount of a compound in mg of about one of’ |, 2.5, 5,
7.5, 10, 15,20, 25, 30, 35, 40, 50, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 150, 175,
200, 225, or 250, or a range between any two of the preceding amounts, the compound being

the compound recited in any of claims 1-76.

148. A method of treating a fibrotic disease m an individoal 1n need thercof, comprising
administering to the individual an amount of a compound effective to produce a Cmax in
plasma of the individual in ng/mL of at least about one of 700, 750, 800, 850, 900, 950, 1000,
1050, 1100, 1150, 1200, 1250, 1300, 1350, 1400, 1450, or 1500, or a range between any two
of the preceding concentrations, the compound being the compound recited in any of claims

1-76.

149, A method of treating a fibrotic disease n an individual in need thereof, comprising
administering to the individual an amount of a compound effective to produce a Cmax int
ng/mk in plasma of the individual, the Cmax corresponding to a plasma-adjusted concentration
effective to mmhibit a percentage of each of avPe and/or avp: 1n the subject, each percentage
mdependently selected from at least about one of 50, 55, 60, 65, 70, 75, 80, 85, 90, 93, or
100, or a range between any two of the preceding percentages, the compound being the

compound recited in any of claims 1-76.
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