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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 Apnil 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 incorporated

by reference herein.

BACKGROUND OF THE INVENTION

{0602} 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
scarring of vital organs causing irreparable damage and eventual organ fatlure.

{0003} Patients with nonalcoholic fatty liver discase (NAFLD) may progress from simple
steatosis to nonalcoholic steatchepatitis (NASH} and then fibrosis. While liver fibrosis is
reversible o its initial stages, progressive liver fibrosis can lead to cirrhosis,

100604] Fibrosis in the kidney, characterized by glomenilosclerosis and tubulointerstitial
fibrosis, is the final common manifestation of a wide variety of chronic kidney discases
{CKD). Irrespective of the initial causes, progressive UKD often results in widespread tissue
scarring that leads to destraction of kidney parenchyma and end-stage renal failure, a
devastating condition that requires dialysis or kidney replacement.

[B805]  Scieroderma encompasses a spectrum of complex and variable conditions primarily
characterized by fibrosis, vascular alterations, and autoimmumity. The scleroderma spectrum
of disorders share the common feature of fibrosis, resulting 1n hardening or thickening of the
skin. For some paticnts, this hardening occurs only in limited areas, but for others, it can
spread to other major organs.,

8606} Folowing myocardial wfarction, cardiac structural remodeling 18 associated with an
mflammatory reaction, resulting in scar formation at the site of the infarction. This scar
formation is a result of fibrotic tissue deposition which may lead to reduced cardiac function
and disruption of ¢lectrical activity within the heart.

106077 Crohn’s Discase is a chronic disease of unknown ¢tiology tending 1o progress even

m the setting of medical or swrgical treatment. Intestimal fibrosis is among the most common
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complications of Crohn’s disease, resulting in stricture formation in the small mtestine and
colon.

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

{0009] Pomarv biliary cholangiiis (PBC), also known as primary biliary curhosis, is a
chromnic disease of the fiver that causes damage and fibrosis in the fiver. It results from a slow,
progressive destruction of the small bile ducts of the liver, causing bile and other toxins to
build up in the hiver, a condition called cholestasis. Over timg, this leads o scarring and
fibrosis in both the liver and biliary tract.

{0019] Nonspecific interstitial pneumonia (NSIP) 1s a rare disorder that affects the tissue
that surrcunds and separates the tiny air sacs of the lungs. These air sacs, called the alveoly,
arc where the exchange of oxygen and carbon dioxide takes place between the Jungs 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
mdividual lobes of the lungs) might become mflamed as well. There are two primary forms
of NSIP -~ cellular and fibrotic. The cellular torm is defined mainly by mflammation of the
cells of the mterstitium. The fibrotic form is defined by thickening and scarring of hung
tissue. This scarring is known as fibrosis and is irreversible. When the lung tissue thickens or
becomes scarred, i does not function as effectively. Breathing becomes less efficient, and
there are lower levels of oxyvgen n the blood. (Kim et al., Proc. Am. Thorac. Soc. (2006)
3:285-292; Lynch, Id ) Radiology (2001) 221:583-584; Kinder et al., Am. J. Respir. Crit. Care
Med. (2007) 176:691-697)

{0611} 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 nintedantb have been studied for treatment of
fibrosis. In the treatment of IPF, purfenidone and mintedanib have been used, but have shown
less therapeutic efficacy than desired while also exbibiting numerous side effects. There

remains a need for treatment of fibrotic diseases.
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{8612} The avB6 micgrin is expressed in epithelial cells, and binds to the latency-associated
peptide of transforming growth factor-81 (TGFB1} and mediates TGFP1 activation. s
cxpression level is significantly increased after injury to lung and cholangiocvies, and plays a
critical 2 vivo role in tissue fibrosis. Increased levels are also associated with inereased
mortality m IPF and NSIP patients.

10613}  Prmary sclerosing cholangitis {(PSC) involves bile duct wnflammation, and fibrosis
that obliterates the bile ducts. The resulting impediment to the flow of bile to the intestines
can lead to cirrhosis of the hiver and subsequent complications such as hiver failure and hver
cancer. Expression of avf36 is clevated in Hiver and bile duct of PSC paticuts.

10614} The present disclosure provides for avB6é integrin inhibitors that may be useful for
treatment of fibrosis.

BRIEF SUMMARY OF THE INVENTION

[8615] Disclosed are amino acid compounds that are avp6é integrin inhubitors, compositions
containing these compounds and methods for treating diseases mediated by avP6 integrnn
such as a fibrotic disease.

10616]  Io one aspect, provided 1s a compound of formula {A), or any variation thereof, or a
salt thereof {e. g, a pharmaceutically acceptable salt thereof), as detailed herein.

86177 Further provided is a pharmaceutical composition comprising a compound of
formula (A}, or any vanation thereof detailed herein, or a salt thereof (e.g . a
pharmaceutically acceptable salt thereof), and a pharmaceuticallv acceptable carrier or
excipient.

{0818} In another aspect, provided 1s a method of treating a fibrotic disease in an individual
{such as a human} in need thereof comprising admimistering to the individual a
therapeutically cffective anmount of a compound of formula (A), or any variation thereof
detaled herein, or a pharmaceuotically 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 1s 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 15 pulmonary fibrosis (such as IPF). In
some embodiments, the fibrotic disease 18 hver fibrosis. In some embodiments, the fibrotic

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

10619)  Io anocther aspect, provided 1s a method of delaving the ouset and/or development of
a fibrotic disease i an individual {such as a human} who is at risk for developing a fibrotic
disease compnising administering o the individual a therapeutically effective amount of a
compound of formula (A), or any variation thereof detailed herein, or a pharmaceutically
acceptable salt thereof. Tn some embodiments, the fibrotic disease is pulmonary fibrosis {(such
as IPF}, hiver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis,
gastrotntestinal fibrosis, primary sclerosing cholangitis, or PBC. In some embodiments, the
fibrotic disease is pulmonary fibrosis (such as IPF), iver fibrosis, skin fibrosis, psornasis,
scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing
cholangitis, or biliary fibrosis (such as PBC). In some embodiments, 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 s an mdividual 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.

{0620}  Also provided is a compound of formula {A), or any variation thercof detailed
herein, or a pharmaceutical composttion thereof, for the treatment of a fibrotic discase.
18621} Also provided is use of a compound of formula (A), or any variation thereof
detailed herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical
coraposition comprising any of the foregomg, 1o the manufacture of a medicament for the
treatment of a fibrotic diseasc.

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

{8623} In another aspect, provided is a method of making a compound of formula {A) or
any variation thercof, or a pharmaccutically acceptable salt thereot. Also provided are
compound mtermediates useful 1n synthesis of a compound of formula (A), or any varation

thereof.
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18024} In one aspect, provided 1s a compoand of formula (I}, or any vanation thereof, ora
salt thereof {e.g., a pharmaceutically acceptable salt thereof}, as detailed herein.

{6025} Further provided is a pharmaceutical composition comprising a compound of
formula (I}, or any vanation thereof detailed herein, or a salt thereof (e.g., a pharmaceutically
acceptable salt thereof), and a pharmacsutically acceptable carrier or excipient,

10626]  In anocther aspect, provided 1s a method of treating a fibrotic disease in an individual
(such as a human) in need thercof comprising administering 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 selerosing 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, primarv sclerosing cholangitis, or biliary fibrosis (such
as PBC). In some embodiments, the fibrotic discase 1s psonasis.

8627} In another aspect, provided is a method of delayving 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 comprising administering to the individunal a therapeutically effective amount of a
compound of formula (1), or any vanation thereof detailed herein, or a pharmaceutically
acceptable salt thereof. In some embodiments, the fibrotic discase 1s pulmonary fibrosis {such
as 1PF). liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis,
castrointestinal fibrosis, primary sclerosing cholangitis, or PBC. In some embodiments, the
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 fibrosis {such as PBC). In some embodiments, the fibrotic disease is
paoriasis. In some embodiments, the mdividual at risk of developing a fibrotic disease has or
1s 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.

10628} Also provided is a compound of formula (I}, or any varation thereof detailed hergin,
or a pharmaccutical composition thercof, for the treatment of a fibrotic diseasc.

[B0629]  Also provided is use of a compound of formula (1), or any variation thereof detailed
herein, or a pharmaceuatically acceptable salt thereof, or a pharmaceutical composition

3
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comprising any of the foregoing, in the manufacture of a medicament for the treatment of a
fibrotic disease.

{6636} Funher provided is a kit comprising a compound of formula (1), or any variation
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 mdividual.

{6631} Tn ancther aspect, provided 1s a method of making a compound of formula (I) or any
variation thereof, or a pharmaceutically acceptable salt thereof. Also provided are compound

mtermediates useful 1n synthesis of a compound of formula (I}, or any variation thereof,

BRIEF DESCRIPTION OF THE FIGURES

16632} FIG. 1 shows compounds 1-780 as disclosed herein.

{8633} FIG. 2 shows Table B-3, with biological data for varous compounds disclosed
herein.

{0034] FIG. 3A 15 a graph showing that compound 3 and the selective antibody avids
mhibitor 339 both substantially inhibited normal bronchial epithelial cell adhesion to LAP, in
contrast with the ovfi-selective small molgcule inhibitor,

10635]  FIG. 3B shows that compound 5 and the avfi-selective small molecule inhibitor
both substantially inhibited cell adhesion in the IPF-derived fung fibroblasts, in contrast to the
selective antibody avPe mhibitor, 3G9,

18036] FIG. 4A 15 a graph of PSMAD3/SMADS in lung tissue from healthy mice
administered PBS vehicle and varyving levels of compound 5 for 4 days.

{8837 FIG. 4B 15 a graph of PSMAD3/SMAD3S in BALF drawn from the same healthy
mice administered PBS vehicle and varving levels of compound 5 for 4 days.

10638] FIG. 4C is a graph showing that compared to the healthy mice, lung tissue in the
vehicle-treated mice experienced a substantial increase in SMAD3 phosphoryiation.

{8639} 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. 4K shows that compared to the healthy mice, the vehicle-treated mice
experienced a significant increase in total pulmonary collagen, as measured by pg of

hyvdroxyproline.
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{8041} FIG. 4F 15 a high resolotion second harmonic gencration image of fibrillar collagen
{collagen type 1 and I} taken from formalin-fixed paraffin embedded lung tissue sections
from a healthy nmouse hng.

[0042]  FIG. 4G 15 a high resolution second harmonic generation image of fibnillar collagen
{collagen type  and 1) taken from formalin-fixed paraffin embedded hung tissue sections
from a vehicle-treated mouse lung.

{0043] FI1G. 4H 15 a high resolution second harmonic generation image of fibrillar collagen
{collagen type I and I taken from formalin-fixed paraffin embedded lung tissue scctions
from a test-article treated mouse lung (500 mg/kg BID of compouand 3},

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

[0045]  FIG. 4J is a graph of sequential measurements in bleomycin-treated mice, which
demonstrated a close inverse relationship between pSMADS3 levels i hing vs. plasma drug
eXpOSure.

[8046] FIG. 4K is a graph of sequential measurements m bleomycin-treated mice, which
demonstrated a close inverse relationship between pSMAD3S levels in BALF cells vs. plasma
drug exposure.

[0047]  FIG. 5A 15 a bar graph, nommalized to control shices treated with DMSO, showing
that all test treatments reduced Type [ Collagen gene Collal expression.

{0048] FIG. 5B is a bar graph, normalized to control slices treated with BDMSO, showing
that all test treatments reduced lung Collal expression.

{0049 FIG. 6A is a bar graph showing that compared to the DMSO vehicle control slices,
both nintedanib and pirfenidone showed a slight increase in lung Collal expression.

{0058f FIG. 6B 1s a bar graph showing the concentration of compound needed to reduce
tung slice Collal expression by 50% compared to DMSO control shices.

[0051]  FIG. 6C is a bar graph, nomalized to control slices treated with DMSO, showing
that all test treatments reduced lung Collal expression.

[0052]  FIG. 61 is a bar graph showing relative expression of COLIAT in precision cut
hung slices (PCLS) from idopathic pulmonary fibrosis (IPF) hung tissue upon exposure to
Comopund 3, chinical standard of care compounds nintedanib (Nin) and pirfenidone (Pirf},
and an ALKS mhibitor, all versus BMSO control.

{0053} FIG. 6K 15 a bar graph showing a dose dependent reduction of COLTAT expression

m PCLS from human IPF ung tissue upon treatment with concentrations of compound 3
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ranging from 200 pMto 1 uM. COL1A1 expression is also graphed for the PCLS m the
presence of 0.1% BMSO control, and an AlkS inhibitorat 1 uM.

[0054] FIG. 6F is a bar graph showing the effect of dual selective avs and avpi inhibition
(Compound 5 at 1.82 uM} 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 1in the presence
ot 0.1% DMSO control, and an AlkS inhibitor at 1 M

{0655}  FIG. 7A shows single ascending dose (SAD) study data for administration of 15,
30, 50, and 75 mg of Compound 5.

18056 FIG. 7B shows the multiple ascending dose (MAD) study data for administration of
10, 20, and 40 mg of Compound 5.

{8837  FIGRS. 8A-8F are a series of graphs showing data tor subjects administered 40
mg/day of the selected ntegrin mmhibitor {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 1 pSMAD2:SMAD? ratio from baseline (Day -1} in BAL (bronchoalveolar
lavage} samples ("pSMAD”, square dots) through the displayed time course (hours)
subsequent to the dose of inhibitor 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 phosphorylation levels
(pSMAD2:SMAD? ratio) on Day 7 compared to baseline levels recorded on Day -1, for
subjects receiving placebo treatment, and subjects in which the Caex of the integrin inhibitor
was measured to be less than 700 ng/ml., from 700 ng/ml to 900 ng/mi., and greater than
500 ng/mL.

{8059 FIG. 8H shows the % change in SMAD?2 phosphorvlation (pSMAD2:SMAD?2
ratio) (all imepoinis) correlated with Cmax in subjects administered a 40 mg dose of
Compound 5) compared to baschine levels recorded on Day -1.

DETAILED DESCRIPTION OF THE INVENTION

[0060] The present disclosure provides, infer alia, compounds of formula (A), and
variations thereof, or a salt thereof, pharmaceutical compositions comprising compounds of
formula (A} or a salt thereof, and methods of using such compounds and compositions in
treating fibrotic discases.

[B861] The present disclosure provides, infer afia, compounds of formula (§), and

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

treating fibrotic diseases.

Definitions

(32

10662}  For use herein, unless clearly indicated otherwise, use of the terms “a”, “an” and the
like refers to one or more.

[8663] Reference to “about” a value or parameter herein inchudes (and describes)
embodiments that are directed to that value or parameter per se. For example, description
referring to “about X7 includes description of “X7

[B064] As used herein, a “small molecule” is 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,

10063}  “Alkyl” as used herein refers to and includes, unless otherwise stated, a saturated
hinear {7.e., unbranched) or branched univalent hydrocarbon chain or combination thereof,
having the number of carbon atoms designated (7 e, C1-Cio means one to ten carbon atoms),
Particular alkyl groups arc those having 1 to 20 carbon atoms (a “Ci1-Ca alkyl”), having 1 to
10 carbon atoms {a “C1-Cio alkyl”y, baving 6 to 10 carbon atoms {a “Cs~Cio alky]”}, having |
to 6 carbon atoms {a “C1-Ce alkyl™}, having 2 to 6 carbon atoms (a “Cr-Us alky1™), or having
110 4 carbon atoms {a “Ci-Cy 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-
pentyvl, n-hexvl, n-heptyl, n-octvl, n-nonyl, n-decyl, and the like.

8066} “Alkylene™ as used herein refers to the same residues as alkyl, but having bivalency.
Particular alkvlene groups are those having 1 to 20 carbon atoms {(a “Ci-Coo alkylene™),
having 1 to 10 carbon atoms (a “C1-Cro alkylene™), having 6 to 10 carbon atoms (a “Ce-Cio
alkylene™), having 1 to 6 carbon atoms {a “Ci-Cs alkylene™}, 1 to 5 carbon atoms (g “Ci-Cs
atkyvlene™), 1 to 4 carbon atoms (& “Ci-Cs alkylene™ or 1 to 3 carbon atoms {a “C-Cs
atkvlene™). Examples of alkylene include, but arc not limited to, groups such as methylene
(~CHz-), ethylene (-CHzCHz-), propylene (-CHCH2CH:-), sopropylene (-CH2CH(CH:)-),
butviene (-CH(CHzpCHa-), isobutylene (<CHCH(TH:)CH-), pentyiene (-CH(CH2):CH-),
hexylene (-CHx(CH:2){CHn-), heptyiene (-CHA{CH2CHz-), octylene {-CHz(CHa)eCHo-), and
the like.

{8867  “Alkenvl” as used heren refers to and ncludes, unless otherwise stated, an
unsaturated linear {7 e., unbranched) or branched onivalent hyvdrocarbon chain or combination

thercof, having at least one site of olefinic unsaturation (i.e., having at least one motety of the

9
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formula C=C) and having the number of carbon atoms designated (i e., Cr-Cre means two to
ten carbon atoms). An alkenyi group may have “cis” or “trans” configurations, or
alternatively have “E” or 27 configurations. Particular alkenyl groups are those having 2 to
20 carbon atoms (a “C2-Cao alkenvl™), having 6 to 10 carbon atoms (a “Ce-C1o alkeny!™),
having 2 1o 8 carbon atoms {a “(C-Cs alkenyl™), having 2 to 6 carbon atoms (a “C2-Ce
alkenyl™), or having 2 to 4 carbon atoms {8 “Cs-Ca alkenyl™}. Examples of alkenyi group
mchude, but are not limited to, groups such as cthenyi {or vinyl), prop-1-envi, prop-Z-enyl {or
allyl), Z-methviprop-1-envl, but-t-enyl, but-2-envl, but-3-envi, buta~1,3-dienvl, 2-
methylbuta-1,3-dienvl, pent-l-enyl, pent-2-enyl, hex-1-envl, hex-2-enyl, hex-3-enyl, and the
hike.

[B068] “Alkenviene” as used herein refers to the same residues as alkenyl, but having
bivalency. Particular alkenylene groups are those having 2 to 20 carbon atoms (a “{3-Cao
atkenvlene™}, having 2 to 10 carbon atoms {a “C2-Cio alkenyvlene™}, having 6 to 10 carbon
atoms {a “Ce~Cio alkenylene™), having 2 to 6 carbon atoms {a “Ca-Us alkenylene™), 2to 4
carbon atoms (a “Cr-Cy alkenylene™) or 2 to 3 carbon atoms {a “(2-Cs alkenyiene™).
Examples of alkenviene include, but are not himited to, groups such as cthenviene (or
vinylene} (-CH=CH-}, propenyiene (-CH=CHCHz-}, 1 4-but-1-enylene {~-CH=CH-CH2CH:z-},
L4-but-Z-enylene (-CH2CH=CHCH2»-}, 1,6-hex-1-enylene (-:CH=CH-~(CH2):CHz-}, and the
like.

{0069]  “Alkvoyl” as used herein refers to and inchides, unless otherwise stated, an
unsaturated lincar (i e., unbranched) or branched univalent hvdrocarbon chain or combination
thercof, having at least one site of acetylenic unsaturation (7.e., having at least one moiety of
the formula C=C) and having the namber of carbon atoms designated (i.e., C2-Cio means two
to ten carbon atoms}, Particolar alkynyl groups are those having 2 to 20 carbon atoms {(a “Co-
Coo alkyoyl™), having 6 to 10 carbon atoms {a “Ce-Cio alkynyl™), having 7 to 8 carbon atoms
{a “Cz-Cs alkynvl™), having 2 to 6 carbon atoms {a “C2-Cs alkynyl™), or having 2 1o 4 carbon
atoms {(a “Co-Cy alkynyl™). Examples of alkynyl group include, but are not limited to, groups
such as ethvnyl {or acetvieny!), prop-l-ynvl, prop-2-vavil (or propargyl}, but-1~ynyl, but-2-
vnyl, but-3-ynyl, and the like.

80787 “Alkynylene™ as used herein refers to the same residues as alkynyl, but having
bivalency. Particular alkynvlene groups arg those having 2 to 20 carbon atoms (2 “C2-Cae
alkyvoviene™), having 2 to 10 carbon atoms (a “Ca-Cio alkynviene™), having 6 to 10 carbon
atoms {a “Cs-Cio alkynviene™), having 2 to 6 carbon atoms (a “C2-Cs alkynviene™), 2 to 4
carbon atoms (a “Co-Cs alkynyiene™) or 2 to 3 carbon atoms (a “Ce-Cs alkynylene™).
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Examples of alkynylene mnclude, but are not limited to, groups such as ethyvnylene (or
acetvlenylene) (-C=C-), propynylene (-C=CCH:-), and the like.

{0071} “Cycloalkvl” as used herein refers to and includes, unless otherwise stated, saturated
cvelic univalent hydrocarbon structures, having the number of carbon atoms designated (i.e.,
C3-C o means three to ten carbon atoms}. Cyeloalkyl can consist of one ring, such as
cyclohexyl. or multiple rings, such as adamantyl. A cycloalkyl comprising more than one ring
may be fused, spiro or budged, or combinations thereof. Particular cycloalkyl groups are
those having from 3 to 12 annular carbon atoms. A preferred cyeloalkyl 1s a cyclic
hydrocarbon having from 3 to & annular carbon atoms {a "C3-Ce cyeloalkyl”), having 3tc 6
annular carbon atoms (a “Cs~-Cs cyeloalkyl™), or having from 3 to 4 annular carbon atoms (a
"Ca-Cy cvcloatkyl™). Examples of cycloalkyl include, but are not limited to, cvclopropyl,
cyclobutyl, cyclopentyl, cyvelohexyl, cveloheptyl, norbormyl, and the hke.

10072] “Cycloalkviene” as used herein refers to the same residucs as cycloalkyl, but having
bivalency. Cyeloalkyiene can consist of one ning or multiple rings which may be fused, spiro
or bridged, or combinations thereof. Particular cycloalkviene groups are those having from 3
to 12 annular carbon atoms. A preferred cyeloalkylene is a evelic hydrocarbon having from 3
to 8 annular carbon atoms (a "Cs-Cs cycloalkylene"), having 3 to 6 carbon atoms {a “Cs-Cs
cveloalkylene™), or having from 3 to 4 annular carbon atoms {a "C3-Cs cycloalkylene").
Examples of cycloalkylene melude, but are not himited to, cyclopropylene, cyclobutylene,
cyclopentylens, cyelohexyliene, cveloheptylene, norbornviene, and the like. A cycloalkylene
may attach to the romaining structures via the same ring carbon atom or different ring carbon
atoms. When a cyvcloalkylene attaches to the remaming structures via two different ning
carbon atoms, the connecting bonds may be ¢is- or trans- to each other. For example,
cvelopropylene may mclude 1, 1-cyclopropylene and 1,2-cyclopropylene (e.g., cis-1,2~
cvelopropylene or trans-1.2-cyclopropyiene), or a mixture thereof,

088731 “Cycloalkenyl” refers to and meludes, unless otherwise stated, an unsaturated cychic
non-aromatic univalent hydrocarbon structure, having at least one site of olefinic unsataration
{i.e., having at least one moiety of the formula C=C) and having the number of carbon atoms
designated (.., C3-Cio means three to ten carbon atoms). Cycloalkenyl! can consist of one
ring, such as cyclohexenyl, or multiple rings, such as norbomenyl. A preferred cycloalkenyl
is an vnsaturated cvelic hydrocarbon having from 3 to 8 annular carbon atoms {a “(3-Cs
cveloatkenyl”). Examples of cycloalkenyl groups include, but are not imited to,

cvelopropenyi, cyclobutenyl, cyvclopentenyl, cyclohexenvl, norbomenyl, and the like.
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8674} “Cycloalkenvlene™ as used herein refers to the same residues as cycloalkeny, but
having bivalency.

[B075]  “Arvl” or “Ar” as used herein refers to an unsaturated aromatic carbocvelic group
having a single ring (2.2, phenvl) or multiple condensed rings (e.g., naphthy! or anthrvi)
which condensed rings may or may not be aromatic. Particular arvl groups are those having
from 6 to 14 annular carbon atoms {a “Ce-Cis arvl™). An arvl 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 varnation, an aryl group
having more than one ring where at least one ring is non-aromatic is comnected to the parent
structure at an aromatic ring position.

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

{00771 “Heteroaryl” as used herein refers to an unsaturated aromatic cvelic group having
from 1 to 14 annular carbon atoms and at least one annular heteroatom, including but not
hmted to heteroatoms such as nitrogen, oxvgen and solfur. A heteroarvl group may have a
single ring {e.g., pvridyl, furyl} or multiple condensed rings {¢.g., indolizinyl, benzothienvi}
which condensed rings may or may not be aromatic. Particular heteroary! groups are 5 to 14-
membered rings having 1 to 12 annular carbon atoms and 1 to 6 anmular heteroatoms
mdependently selected from nitrogen, oxyvegen and sulfur, 5 to 10-membered rings having 1 to
8 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 annular carbon atoms and 1 to 4
annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one
variation, particular hetercaryl groups are monoccyclic aromatic 5-, 6- or 7-memberad rings
having from 1 to 6 annular carbon atoms and 1 to 4 annular heteroatoms independently
selected from nitrogen, oxvgen and sulfur. In another variation, particular hetercaryl groups
are polycychic aromatic rings having from 1 to 12 annular carbon atoms and 1 to 6 annular
heteroatoms independently sclected from nitrogen, oxvgen and sultur. A heteroarvl group
having more than one ning where at least one ning 1s 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 hetersaryl group having more than one ring where at least one ring 1s non-
aromatic 18 connected 1o the parent structure at an aromatic ring position. A heteroaryl group

may be connected to the parent structure at a ning carbon atom or a ring heteroatorn.
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{8678} “Heteroarylene” as used herein refers to the same residues as hetercaryl, but having
bivalency.

{8679} “Heteroovele”, “heterocyelic”, or “heterocyelvl”™ as used herein refers to a saturated
ot an unsaturated non-aromatic cvelic group having a single ring or multiple condensed rings,
and having from 1 to 14 anmular carbon atoms and from 1 to 6 annular heteroatoms, such as
nitrogen, sutfur 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 may be optionally substituted independently with one or more substituents
described herein. Particular heteroeyelyl groups are 3 to 14-membered rings having 1 to 13
annular carbon atoms and 1 to 6 annular heteroatoms independently selected from nitrogen,
oxygen and sulfur, 3 to 12-membered nings having 1 to 11 annular carbon atoms and 1 t0 6
annular heteroatoms independently selected from mitrogen, oxvgen and sulfor, 3 to 10-
membered rings having 1 to 9 annular carbon atoms and 1 to 4 annular heteroatoms
mdependently selected from nitrogen, oxvgen and sulfur, 3 to §-membered rings having 1 to
7 anmular 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 anmular carbon atoms and 1 to 4
annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one
variation, heterocyelyvl includes monocycelic 3+ 4-, 5-, 6- or 7-membered rings having from 1
t02, 1103, 1104, 1to3, orlio6annular carbon atoms and 1 1o 2, 110 3, or 1 to 4 annular
heteroatoms independently selected from nitrogen, oxygen and selfur. o another variation,
heterocyelyl meludes polvevelic non-aromatic rings having from 1 to 12 anoular carbon
atoms and 1 to 6 annular heteroatoms independently selected from nitrogen, oxvgen and
sulfur.

{0688} “Heterocyelvlene” as used herein refers to the same residues as heterocvelyl, but
having bivalency.

[8681] “Halo” or “halogen” refers to elements of the Group 17 series having atomic
number 9 to 85. Preferred halo groups mchude the radicals of fluorine, chiorine, bromine and
todine. 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 moicties attached, e.g., dihaloarvl,
dihaloalkyl, trihaloaryl ete. refer to aryl and alkyl substituted with two (“di”) or three {“tri”)
halo groups, which may be but are not necessarily the same halogen; thas 4-chloro-3-
fluorophenyl is within the scope of dihaloaryl. An alkyl group 1o which each hydrogen is
replaced with a halo group is referred to as a “perhaloalkyl.” A preferred perhaloalkyl group

is trifluoromethyl (-CF3). Similarly, “perhaloalkoxy™ refers to an alkoxy group in which a
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halogen takes the place of cach H in the hyvdrocarbon making up the alkyl moiety of the
alkoxy group. An example of a perhaloalkoxy group is trifluoromethoxy (-OCFEs).
[0082] “Carbonyl” refers to the group C=0.

[0083]

[0084] “Oxo” refers to the moiety =0,
[0085) D7 refers to deuterium (PH).
{0086]
{6087

B

“Thiocarbony!” refers fo the group =5,

4086
6687

“T” refers to tritium (H).

An alky! group m which each hydrogen 1s replaced with deuterium is referred to as
“perdeuterated.” An alkyl group in which each hydrogen is replaced with tritium is referred
to as “pertritiated.”

[B088] “Optionally substituted” unless otherwise specified means that a group may be
unsubstituted or substituted by one ormore {e.2., 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 group has four
substituents. In some embodiments, an optionally substituted group has 1 to 2, 110 3, 1 to 4,
1105, 2103, 2 to 4, or 2 to 5 substituents. In one embodiment, an optionally substituted
group is unsubstituted.

100689] It is understood that an opticnally substituted moisty can be substituted with more
than five substituents, if permitted by the number of valences available for substitution on the
moiety. For example, a propvl group can be substituted with seven halogen atoms to provide
a perhalopropyl group. The substituents may be the same or difforent.

{8698} Unless clearly indicated otherwise, “an individual” as used herein intends a
mammal, including but not hmited to a pomate, human, bovine, horse, feline, camine, or
rodent. In one variation, the individual is 2 human.

10091} A used heremn, “treatment” or “treating” is an approach for obtaining beoeficial or
desired results including chinical results. Beneficial or desired results include, but are not
himited to, one or more of the following: decreasing one more symptoms resulting from the
disease, diminishing the extent of the disease, stabilizing the disease (e. g., preventing or
delaying the worsening of the disease), preventing or delaying the spread of the disease,
delaving the occurrence or recurrence of the discase, delay or slowing the progression of the
disease, ameliorating the disease state, providing a remission {(whether partial or total) of the
discase, decreasing the dose of one or more other medications required o treat the disease,

14



WO 2020/210404 PCT/US2020/027335

enhancing effect of ancther medication, delaying the progression of the disease, mereasing
the guality of life, and/or prolonging survival. Also encompassed by “treatment” is a
reduction of pathological conscquence of fibrosis. The methods of the invention contemplate
any one or more of these aspects of treatment.

[00692]  As used heremn, the term “effective amount” intends such amount of a compound of
the invention which should be effective in g given therapeutic form. As is understood in the
art, an effective amount may be 1n one or more doses, i.¢., a single dose or multiple doses
may be required to achieve the desired treatment endpoint. An cffective amount may be
considered in the context of administering one or more therapeutic agents {(¢.g., a compound,
or pharmaceutically acceptable salt thereof), and a single agent may be considered to be
given in an effective amount if, i conjunction with one or more other agents, a desirable or
beneticial result may be or is achieved. Suitable doses of any of the co-administered
compounds may optionally be lowered dug to the combined action {e.g., additive or
synergistic effects} of the compounds.

{8693} A “therapeutically effective amount” refers to an amount of a compound or salt
thercof sufficient to produce a destred therapeutic outcome.

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

{0095]  As used herein, the term “controlled release”™ refers to a drug-contaimng formulation
or fraction thereof in which release of the drug is not immediate, i.e., with a “controlled
release” formulation, adninistration 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. Controlied release formulations can include
a wide variety of drug delivery systems, generally involving mixing the drug compoond 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 contaiming biodegradable capsules, and the like}.
18696}  As used herein, by “pharmaceutically acceptable” or “pharmacologically
acceptable” 1s meant a material that 1s not biologically or otherwise undesirable, e.g.. the
material may be incorporated into a pharmaceutical composition admimstered to a patient
without causing any significant undesirable biclogical effects or interacting in a deleterious
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manner with any of the other components of the composition i which it 1s contained.
Pharmaceutically acceptable camers 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.

{00971 “Pharmaceutically acceptable salts” are those salts which retain at least some of the
biological activity of the free (non-salt) compound and which can be administered as drugs or
pharmaceuticals to an individual. Such salts, for example, include: (1) acid addition salts,
formed with morganic acids such as hydrochloric acid, hydrobromic acid, sulfunc 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 is replaced by a metal 1on, e.g.,
an atkali metal 10n, an alkaline earth ton, or an aluminam ion; or coordinates with an orgamc
base. Acceptable organic bases mchide ethanclamine, dicthanolanune, tnethanclamine and
the bike. Acceptable morganic bases include aluminum hydroxide, calcium hydroxide,
potassium hydroxide, sodium carbonate, sodium hvdroxide, and the like. Pharmaceutically
acceptable salts can be prepared i sifi in the manufacturing process, or by separately
reacting a purified compound of the mvention i its free acid or base form with a suitable
organic or inorganic base or acid, respectively, and 1solating the salt thus formed during
subseguent purification.

10098]  The term “excipient” as used herein means an inert or inactive substance that may
be used in the production of a drug or pharmaceutical, such as a tablet containing a
compound of the invention as an active ingredient. Various substances may be embraced by
the term excipient, including without hmutation any substance ased as a binder, disintegrant,
coating, compression/encapsulation aid, cream or fotion, lubricant, sohutions for parenteral
administration, materials for chewable tablets, sweetener or flavoring, suspending/gelling
agent, or wet granulation agent. Binders include, e g, carbomers, povidong, xanthan gum,
etc.; coatings inchude, e. g, cellulose acetate phthalate, ethyleelhiose, gellan gum,
maltodextrin, enteric coatings, efc.; compression/encapsufation aids mclude, e.g., calcium
carbonate, dextrose, tructose de {de = “directly compressible™), honey dc, lactose (anhvdrate
or monohvdrate; optionally i combination with aspartame, cellulose, or microcrystalline
cellulose), starch de, sucrose, ete.; disintegrants inchude, . g., croscarmellose sodium, gellan
gum, sodium starch glycolate, etc.; creams or otions include, e.g., maltodextrin,
carrageenans, etc.; lubncants include, .2, magnesium stearate, stearic acid, sodium stearyl
fumarate, ¢tc.; materials for chewable tablets include, e.g., dexirose, fructose de, lactose

16



WO 2020/210404 PCT/US2020/027335

{monohydrate, optionally in combination with aspartame or cellulose), cte.;
suspending/eelling agents include, e. g, carrageenan, sodium starch glycolate, xanthan gum,
cic.; sweeteners include, e. g, aspartame, dextrose, fructose de, sorbitol, sucrose de, ete.; and
wet granulation agents mclude, e.g., calcium carbonate, maltodextrin, microcrystalling
cellulose, etc.

100997 Usless otherwise stated, "substantially pure" intends 3 composition that contains no
more than 10% impurity, such as a composition comprising less than 9%, 7%, 5%, 3%, 1%,
0.5% impurity.

{86106] 1t is understood that aspects and embodiments described herein as “comprising”™

nclude “consisting of " and “consisting cssentially of” embodiments.

al " . 7
Compounds

106101} Io one aspect, provided 15 a compound of formula (A):

R1 Rg R15 R']E
' 4
RIC R R?2 R-xs R)
q
(A)

or a salt thereof, wherein:

R is C6-Cia arvl or 3~ to 10-membered heteroaryl wherein the Co-Cra arvl and 5-to
10-membered heteroarvl are optionally substituted by R,

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

gach R is independently C1-Cs alkyl, C2-Cs alkenyl, C2-Co alkynvl, Cs-
Cs cycloalkyl, Co-Ca cyeloalkenyl, 3-to 12-membered heterocyclyl, 5- to 10-membered
heteroaryl, Co-Cis arvl, deuterium, halogen, -CN, ~OR’, -8R*, -NRR3, -NOs, -C=NH{OR"),
-C{OIR?, -OC(ORY, -C(OYOR?, -C(OINRR?, -NRPC(OMR?, -NRC(GIORY,
SNRIC(OWNRAR?, -S(O)R7, -S(ORR?, -NRIS(OIR?, -NRS(0)RY, -S(OINRR®,
-S{ORNRIR, or -P(OWORMHOR), wherein each R is, where possible, independently
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optionally substituted by deuterium, halogen, oxo, -OR®, -NRR7 -C{O}R®, -CN, -S(O)R°,
-S{ORRE, -P(ONORHORT), Cs-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5-to 10-
membered heteroaryl, Co-Cra aryl, or C1-Cs alkvl optionally substituted by deuterium, oxo,
-OH or halogen:

gach R? R R* R’ and R* is independently oxo or R1%,

R?¢ 15 Ci-Cs alkyl optionally substituted by R* or C3-Cs eycloalkyi optionally
substituted by R

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

R* and R are cach independently hvdrogen, deuterium, C1-Cs atkyl, C2-Co alkenyl,
C2-Cs alkynvl, Ca-Cs cveloalkyl, Cs-Cra arvl, 5- 1o 6-membered heteroaryl or 3- to 6-
membered heterocvelvl, wherein the C-Ce alkyl, Co-Co alkenyl, Co-Cs alkynyl, C3-Ce
cveloalkyl, Co-Cia aryl, 3- to 6-membered hetercary] and 3- to 6-membered heteroovelyl of
R* and R° are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR¥,
-NR®R? or C1-Cs alkyl optionally substituted by deuterium, halogen, ~OH or oxo;

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

R® and R7 are each independently hydrogen, deuterium, C1-Cs alkvl optionally
substituted by deuterium, halogen, or oxo, C2-Co alkenyl optionally substituted by deuterium,
halogen, or oxo, or C2-Cs alkvny! 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 hetercoyclyl optionally substituted by deuterram, halogen, oxo or T5-Cs alkyl
optionally substituted by deuterum, 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 deuterinm,
halogen or oxo, or {2-Cs alkyay! opticnally substituted by deuternim, halogen, or oxo;

or R¥ and R” are taken together with the atom to which they attached to form a 3-6
membered heterocycly! optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;
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cach R7 R' R’? and RV are independently hydrogen or deuterium;

R is deuteriuny;

gis0,1,2,3,4,5,6,7 018

cach R is independently sclected from hydrogen, deuterium, or halogen;
gach R is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,5,6,7 8 a9

{86102} In one varation 1s provided that the compound of Formula A excludes the free base
of (25)-4-1Z-methoxvethyi-[4-(5,6,7 &-tetrahydro-1, -naphthyrndin-2-yhbutyljaming -2~

{quinazolin-4-yvlamino)butanoic acid:

HNI\/N N S
HO™ 0 = )
[86183] In various embodiments, the claimed compound exchudes a free base of a compound
represented by formula A wherein: R! is unsubstituted quinazolin-d-vl; R? is -CHCH,OCH;;
RO RYM RE RY R and R'% are each H; p is 3; g is 0; and the carbon to which R'NH- is
bonded 15 n the § configuration, ¢.g., 1n some embodiments, the compound of formula A
excludes the free base of (25)-4-2-methoxyethyl-[4-(5.6,7 8-tetrahvdro-1,8-naphthyrdin-2-

yvhbutytiamino-2-{quinazolin-4-ylamino yhutanoic acid:

[06104] In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R? is -CHCH2OCH:; R, RY R RY, R, 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} is
one or more of the following separate lettered embodiments (a)-(k). {(a) R! is unsubstituted
guinazolin-4-yl. (b} R is quinazolin-4-v} substituted by R'* wherein R'? is methyl. (¢) Rl is
gquinazolin-4-y! substituted by R*™ wherein R™ is methy! or ethyl. (d)} R’ is quinazolin-4-yl
substituted by R'2 wherein R is Ci-Cs alkyl. {e) R! is quinazolin-4-y1 substituted by R'2. ()
Rlisa 10 membered fused bicyclic heterocycle containing two ring nitrogen atoms, and R! is
19
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ensubstituted or substituted by R, {g) R’ is unsubstituted quinazolinyl. () R’ is quinazolinyl
substituted by R'? wherein R is methyl. (i) R} is quinazoliny} substituted by R!2 wherein R!2
is methyvl or ethyl, ) R' is quinazolinyl substituted by R!2 whercin R is C1-Co alkyl. (k) Rlis
guinazoliny! substituted by R'2,
[88105] In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R! is unsubstituted quinazolin-4-v1; R® R R RP R,
and R are each H: p is 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 (J-(p). (I} R? is ethylene
2-substifuted by R* and R? is methoxy. {m) R?is methylene, sthylene, or propylens substituted
by R™, and R?? is methoxy. {n) R? is cthylene substituted by R and R? is methoxy or cthoxy.
{0} R? is ethylene substituted by R’ and R’ is hyvdroxy. {p} R? is methylene, ethylene, or
propylene substituted by R™ and R? is hydroxy, methoxy, or ethoxy.
106106]  In some embodiments, the claimed compound excludes a free base of a compound
represented by formula A wherein R! is unsubstituted quinazolin-4-vl; R? is -CHxCH2OCHz;
RS and R' are each H; p is 3, q is 0; the carbon to which R'NH- is bonded is in the 8
configuration, and R, R! R and RY together represent one or more of the following
separate lettered embodiments (g)-(u). {g) Each of RY, R, R*? and RY is hvdrogen. {r}) One
of R¥ R, R*¥ and R is deuterium and the rest are hydrogen. (s} Two of R®, R* RY and
RY are deuterium and the rest are hydrogen. () Three of RY, R R, and RP are deuterium
and the remaining is hydrogen. (u) Each of RY%, R R and RY is deuterium.
{66167}  In some embodiments, the clamed compound excludes a free base of a compound
represented by formula A wherein RU is unsubstituted quinazolin-4-yl; R* is -CH:CH:OCH:,
R R RY and RY are cach H; p is 3; q 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 R and R is hydrogen. (w) R*® is hydrogen and
R is deutertum, or R'Y is deuterium and R is hydrogen. (<) RY and R'® are deuterium. {v)
R is hydrogen and R'° is halogen, ¢.g., fluoring, or R' is halogen, ¢.g, fluorine, and R1® is
hydrogen. {z) R is deuterium and R'¢ is halogen, e.g.. fluorine, or RP ishalogen, e ¢., fluorine,
and R'® is deuterium. {aa} R" and R'® are each halogen, e.g., fluorine.
[86188]  In some embodiments, the claimed compound excludes a free base of a compound
represented by formuda A wherein R is unsubstituted quinazolin-4-vl; R? is -CH2CH20CH;3;
R RY R RP RY and R are each H; q is 0; the carbon to which RINH- is bonded is in
the & configuration; and p is one of the following separate lettered embodiments (ab)-(ad). (ab)
pis3. {acipisd (adipis 5.
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[86189]  In some embodiments, the claimed compound excludes a free base of a compound
represented by formuda A wherein R is unsubstituted quinazolin-4-vl; R? is -CH2CH20CH;3;
RO R RE RP R and R are cach H; p is 3; the carbon to which RINH- is bonded is in
the § configuration; and g 1s one ot the following separate letiered embodiments {ae)-{ah). {ag)
gis 0. {afyqis 1. (aglgis 2. (ah) qis 3.

106118} In some embodiments, exchuded is a free base of a compound of any combination
of the lettered embodiments selected for each of RY; B2 RI® RY RY and RY together; R'¥ and
R’ together; variable p; and variable . For example, selected may be a combimation of R}
from one of (a)-(k); R? from one of (I-(p); R¥, RM, 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
g from among one of {ac}-(ah). Exemplary combinations of lettered embodiments may include,
for example: (a), (1), (g). (v}, (ab}, and (ac}): (b}, (D). (g}, (v}, {ab}, and (ac): (¢}, (). (g}, {v), (ab),
and {ae): {d). (). (q). (v}. (ab), and (ac); (e). (1), (@), (v). (ab), and (ac): (). (D). (). (v). (ab),
and (ac): (g}, (). (q). (v). (ab), and (ae); (h), (). {g). (v}, (ab). and (ac): (1), (1), {g). (v). (ab),
and {ae): (1), (1, (a). (v). (ab), and (ac): (k), (), (q). (v}, (ab). and (ae): (a), (m), {q@), (v}. (ab),
and (ac): (b}, (m), (g}, (v}. (ab), and (ac). (e}, (m), (g}, (v}, (ab), and (ac), (d}, (m), {g). (v}, (ab},
and (ac): (¢). (1). (). (v). {ab). and {ac). (1), (0}, (). (v}, (ab), and (ae): {g}. (). (q), (v). (ab).
and (ae); (hy, (m), (@), (v}, (ab}, and (ae); (i), (m). (g}, (v}, (ab), and {ae); (§), (m}, (@), (v), (ab},
and (ae); (k). {m). (g), (v). (ab). and (ac): (a), (n}, (q), (v}, (ab}, and (ac}; (b}, (), (@), (v), (ab),
and (ae); (c). {n}, (q). (v). (ab). and (ac): (d), (n). {g), (V). (ab), and (ac): (&), (n). {g), (v). (ab),
and (ac); (9, (n). (). (v). (ab), and {ac): (). (), {q). (v}. (ab). and (ac); (W), (v). (g}, (V). (ab),
and {ae): (1), (n), {q). {v}. (ab), and (ac): (1), (0}, (q). (v). (ab), and (ac): (k). (n), (), (v}. (ab),
and {ae); {(a), {0}, (g). (v}, {ab), and {ac}; (b}, (0}, {q), (v}, (ab), and (ac}; (¢}, {0}, (). {v). (ab),
and (ae). (d). (0), (q). {v). (ab). and (ac) (e). (0}, (g). (v}. {ab), and (ac): (1). (0}, (q). (v}. (ab).
and {ac): {g), (0}, {q). (v}, (ab), and {ac); (h), (o). (g}, {v). (ab), and (ack (1}, {0}, (g}, (v}, {ab},
and (ac): (). (oh (@), (v}, (ab}, and (ac): (k). {0}, (q). {v). (ab), and (ae): (a). {p), (@), (v}, {ab),
and (ae); (b). (p). (@), (v). {ab). and (ac): (¢}, (p). (@), (v}. {ab}. and (ac): (d). (p). {g). (v}, (ab),
and (ac); (e). (p), (g}, (v). (ab). and (ac): (£}, (p). (). (v}, (ab}, and (ac); {2). (p). (). (v}. (ab),
and (ae}; (h), (p). (@), (v}, (ab), and (ae); (i), (p). (g). (v}, (ab), and {ack; (). (p), {q), (V). (ab),
and (ac); k), {p), {q), (v}, (ab), and (ae); any one of the preceding combinations in which (v} is
replaced by (v); any one of the preceding combinations in which (v} 1s replaced by {aa};, any
one of the preceding combinations in which (ab) is replaced by (ad); or any one 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,
cxcluded are pharmaceutical compositions that include the compound of any one of, or any
combination of, the letiered embodiments {a}-{ah) as described above, or salts thercof. In some
embodiments, excluded are kits that include the compound of any one of, or any combination
of, the lettered embodiments {(a)-{ah) as descnibed above, or salts thereof In some
embodiments, excluded are dosage forms that include the compound of anv one of, or any
combimation of, the lettered embodiments (a}-{ah} as desenbed above. In some emboduments,
exeluded are methods that include the compound of any one of, or any combination of, the
lettered embodiments (a)-(ah) as described above, or salts thereof
{88112} In one variation 1s provided a compound of the formula (A), or a salt thereof,
wherein the carbon bearing the COzH and NHR' moietics is in the “8” configuration. In
ancther variation is provided a compound of the formula (A), or a salt thergof, wherein the
carbon bearing the CO:H and NHR! moictics is in the “R” configuration. Mixiures of a
compound of the formula (A) are also embraced, including racemic or non-racemic mixiures
of a given compound, and mixtures of two or more compovnds of different chemical
formuolae.
{06113} In one variation of formula (A), R? has the proviso that any carbon atom bonded
directly to a nitrogen atom is either unsabstituted or is substituted with deuterium.
106114] 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 deseription, 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.
106115] In one aspect, provided 15 a compound of formula ()

R R?

. H
HN Neo Jdb No N

R“!“)
49

4y

RO RIRM
o OH

or a salt thercof, wherem:
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RYis Co-Cia aryl or 5- to 10-membered heteroaryl wherein the Ce-Cis aryl and 5-to

10-membered hetercaryl are optionally substituted by R'?;

R? is (1-Cs alkyl optionally substituted by R*2; C3-Ce cycloalkyl optionally substituted
by R?®; 3- 10 12-membered heterocyclyl optionally substituted by R or -S{O)R*,

cach R is ndependently Ci-Ce alkyl, C2-Co alkenyl, C2-Cs alkynyl, Cs-
Cs cycloalkyl, Cs~Cs cveloalkenyl, 3- to 12-membered heterocyelyl, 5- to 10-membered
heteroaryl, Ce-Cia aryl, deuterium, halogen, -CN, -OR’, -SR?, -NRR?, -N», -C=NH(OR’),
C{O)R?, -OC(OR3, -C{OORY, -C(OINRIR?, -NRPC{O)RY, -NRPC{O)ORY,
NREC(OINRARS, -S(O)R?, -S(O)R?. -NRIS(O)R?, -NRIS(OLRY, -8(O)NRIRS,
~S{ORNRIR?, or -P(ONORNHORS), wherein cach Ri?is, where possible, independently
optionally substituted by deuterium, halogen, oxo, -ORS, -NRR7, -C(O)R®, -CN, -S(OIR®,
-S{ORRE, -P{OWORSYOR"), C:-Cs cvcloalkyl, 3- to 12-membered heterocyelyl, 5-to 10-
membered heteroaryl, Co-Cra 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 is C1-Cs alky! optionally substituted by R or C3-Cs cycloalkyl optionally
substituted by R,

R is independently hydrogen, deuterium, C1-Co alkyl, C2-Ce alkenyl, Co-Co alkynyl,
Ca-Cs cycloalkvl, Co-Cia arvl, 5- to 6~-membered heteroaryl or 3- to 6-membered
heteroeyclyl, wherein the C1-Ce alkyl, Co-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, Ts-Cra
arvl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of R° are independently
optionally substituted by halogen, deuterium, oxo, -CN, -ORY, -NR®R?, -P(OHORYOR), or

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

R* and R® are each independently hydrogen, deuterium, C1-Cs alkyl, Cz2-Cs alkenyl,
C2-Co alkynyl, Ca-Cs cycloalkyl, Cs-Cia arvl, 5- to 6-membered hetergaryl or 3-to 6-
membered heterocvelvl, wherein the C1-Ce alkyl, Co-Co alkenyl, Co-Cs alkvinyl, (5-Co
cveloalkyl, Co-Cha aryl, 3- to 6-membered heteroaryl and 3- to 6-membered heterocvelvl of
R* and R? are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR?,

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

o]
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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 heterocyely! optionally substituted by deutertum, halogen, oxo,
-ORE, -NR3R® or C1-Cs alky! optionally substituted by deuterium, halogen, oxo or

-OH;

R® and R arc cach independently hydrogen, deuterium, C1-Cs alkvl optionally
substituted by deuterium, halogen, or oxo, (2-Cs alkenyl optionally substituted by deuterinm,

halogen, or oxo, or Ci-Cs alkynyl optionally substituted by deuteriom, halogen, or oxo;

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

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

R* and R? are cach independently hydrogen, deutertum, C1-Co alkvl optionally
substituted by deuterium, halogen, or oxo, C-Cs alkenyl optionally substituted by deuterium,

halogen or oxo, or C2-Cs alkynyl optionally substituted by deuteriom, 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-

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

gach R'® R R' and R are independently hydrogen or deuterium;
R'" is deuterium;

q180,1,2,3,4,5,6,7, 0r8; and

pis3,4,5,6, 7.8 0r9.
[86116] In one varation is provided a compound of the formula (I}, or a salt thereof,
wherein the carbon bearing the CO2H and NHR! moieties is in the “S” configuration. In
another variation is provided a compound of the formula (1), or a salt thercof, wherein the
carbon bearing the COhH and NHR' moieties is in the “R” configuration. Mixtures of a
compound of the formula (I} are also embraced, tncluding racemic or non-racemic nixtires
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
a nitrogen atom is either vnsubstituted or is substituted with deuterium.

{00118} In the descriptions herein, it 1s understood that every description, variation,
embodiment or aspect of a moicty may be combined with every description, vanation,
embodiment or aspect of other moieties the same as if each and every combination of
descriptions is specifically and mdividually 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 each and every
combination were apecifically and mdividuaally listed.

{86119} In some embodiments of the compound of formula (1), or a salt thercof] at least one
of R1s R% R?» R¥ RZ R R® RY R3 RS R7 R R° RIC R!!I RZ R RM R or R6is
deuterivm.

{30120} 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-y! optionally substituted by R*. In some embodiments, R! is pyrimidin-4-yl

optionally substituted by R wherein R'2is 5- to 10-membered heteroaryl (e.g.

=

pyrazolyl) or
Ci-Co alkyl optionally substituted by halogen {¢.g., methyl, difluoromethyl, and
trifluoromethyl). In some embodiments, R! is pyrimidin-4-vi optionally substituted by R™®
wherein R'? is 3- to 10-membered heteroaryl (e.g., pyrazolyl or pyridinyl) or C1-Cs alkyl
optionally substituted by halogen {¢.g., methyl, diflucromethyl, and trifluoromethyi). In some
embodiments, R! is pyrimidin-4-y] substituted by both methyl and triflucromethyl. In some
embodiments, R! is pyrimidin-4-v1 substituted by both methyl and pyridinyl. In some
embodiments, R! is pyrimidin-4-y1 optionally substituted by R' wherein R'? is Ce-Cis aryl
{e.g., phenyl). In some embodiments, R! is pyrimidin-4-y] optionally substituted by R2
wherein R is ~-CN. In some embodiments, R! is pyrimidin-2-vl optionally substituted by
R In some embodiments, R! is pyrimidin-2-y] optionally substituted by R** wherein R is
halogen, Ci-Cs alky! optionally substituted by halogen (2.g., methyl or triflusromethyl), -CN,
or C:-Cs eycloalkyl {e.g., cyclopropyh. In some embodiments of the compound of formula
(I}, or a salt thereof, R is quinazolin-4-yl optionally substituted by R In some
embodiments, R! is quinazolin-4-y1 optionally substituted by R whercin R is halogen {c g,
fluoro and chlorey, Ci-Cs alkyl optionally sebstituted by halogen {e.g., methyi or
trifluoromethyl), or C1-Cos alkoxy {e.g.. methoxv). In sone embodiments, R! is guinazolin-4-
vl optionally substituted by R!? wherein R*? is 5- to 10-membered heteroaryl {¢.g., pyridinyl).
In some embodiments, R! is pyrazolopyrimiding] optionally substituted by R'2. In some
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embodiments, R! is pyrazolopyrimidiny! optionally substituted by R wherein R is C1-(s
alkyl (c.g., methyl}. In some embodiments where R! is indicated as optionally substituted by
Ri2 the R! moiety is unsubstituted. In some embodiments where R! s indicated as optionally
substituted 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 2to 6 or 2 to S or 2
to 4 or 2 to 3 R muicties, which may be the same or different.

{66121} In some embodiments of formula (1), inchuding the embodiments that describe the
R’ variable, each of R'? R¥ R and RY are hydrogen. In some embodiments of formula (1),
inchuding the embodiments that describe the R variable, and/or the R, R R!? and RY
variables, g is 0. In some embodiments, including the embodiments that describe the R?
variable, and/or the R, RY, R'? and R'? variables and/or the ¢ variable, pis 3, 4 or 5.
[00122] In some embodiments of formula (1), R, RY, R¥ and R are hydrogen, pis 3, g is

0 and the compound 1s of the formuda (1)

4

=3 R2
| I H
HN No_ o~ N UN.

O OH (I or a salt thereof, wherein R!
and R? are as defined for formula (1),
{60123} In some embodiments of the compound of formula (1), wherein R is 5-t0 10-

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

8
(R,

(-A)

or a salt thereof, wherein R'%, R?, R, RY, R2 RV RM g and p are as defined for formula
(I, mis 0,1, 2 or 3, and the positions on the pyrimudine ring and tetrahydronaphthyndine
ring are as indicated.

{00124} 1o one erobodiment 15 provided a compound of the formula (I-A), or a salt thercof,

wherein the carbon bearing the CO2H and NH moicties is in the “S” configuration. In another
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embodiment is provided a compound of the formula (I-A), or a salt thereof, wherein the
carbon bearing the CO2H and NH moicties 1s in the “R” configuration. Mixtures of a
compound of the formula (1-A) are also embraced, including racemic or non-racemic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formuldae.

106125] Io some embodiments of the compound of formuda (1-A), mi1s 8, 1, 2, or 3, and each
R s, where applicable, independently deutertum, halogen, alkyi, haloalkyl, alkoxy,
hyvdroxy, ~-CN, or heteroarvl, wherein the alkvl, haloalkyl, alkoxy, hydroxy, and heteroaryl of
R are independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (I-A), mis 0, |, 2, or 3, and each R'? is, where applicable,
mdependently deuterium, halogen, C1-Ce alkvl, C1-Ce haloalkyl (which i one variation may
be C1-Cs perhaloalky), C1-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered heteroaryl,
wherein the C1-Cs alkyl, C1-Cs haloatkyl, C1-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of formula (I-A), mis 1, 2 or 3.

[86126] In some embodiments of the compound of formula (1-A), m 13 8. In some
embodiments of the compound of formula (I-A), m is |, and R!% is at the 2-position. In some
embodiments of the compound of formula (I-A), m is |, and R!¥ is at the 5-position. In some
embodiments of the compound of formula (I-A), m is 1, and R'? is at the 6-position. In some
embodiments of the compound of formula (I-A), m is 2, and the R'? groups are at the 2-
position and S-position. {n 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 (I-A), m is 2, and the R groups are at the 3-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
formuda {I-A). or a salt thereot, the carbon bearing the CO:H and NH moieties may be in the
“8” configuration or the “K” configuration.

{86127} In some embodiments of formula (I-A), mcluding the embodiments that describe the
R} and m variables, each of ' 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 RY R and RY variables, g is 0. In some embodiments of formula (I-A)}, including the
embodiments that describe the R'? and m variables, and/or the R, R'L R’? and RY vanables
and/or the q variable, pis 3,4 or 5.
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{00128} In some embodiments of formula (I-A), R, RY, R and R are hydrogen. pis 3, g

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

1
N
6 2
(R']o)mm.....{.m
5 P N3
4
HN
o® “oH (1-A)

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

[00129] 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-B):

(I-B)

or a salt thereof, wherein R!? R?, RY R R RY RY ¢ and p are as defined for formula
(. mis 0, 1,2, 3, 4, or 5, and the positions on the quinazoline ring are as indicated.

[B8136] In one embodiment is provided a compound of the formula (I-B), or a salf thereof,
wherein the carbon bearing the CO:H and NH moieties 1s in the “8” configuration. In another
embodiment is provided a compound of the formula (I-B), or a salt thereof, wherem the
carbon bearing the COzH and NH moicties 1s 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.

{66131} In some embodiments of the compound of formula -B), mis 6, 1,2, 3, 4, or 5, and
each R is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, atkoxy,

hydroxy, -CN, or hetercarvl, wherein the alkyi, haloalkyl, alkoxy, hydroxy, and hetercaryl of
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R’ are independently optionally substituted by deuteriam. In a further embodiment of the
compound of formula (I-B). m is 0, 1, 2, 3. 4, or 3, and each R!? is, where applicable,
mdependently deuterum, halogen, C1-Ce alkyl, C1-Cs haloalky!l (which in one variation may
be C1-Cs perhaloalky), C1-Co alkoxy, hydroxy, -CN, or 5-to 10-membered heterocaryl,
wherein the C1-Cs alkyl, C1-Co haloalkyl, C1-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 (I-B), mis 1. 2, 3, 4, or 5.

{86132} In some embodiments of the compound of formula (I-B), m is 0. In some
embodiments of the compound of formula (I-B), m is 1, and R is at the 2-position. In some
cmbodiments of the compound of formula (I-B), m is 1, and R!? is at the 3-position. In some
embodiments of the compound of formula (I-B), m s 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 (I-B), m is 1. and R is at the 8-position. In some
embodiments of the compound of fornwla (I-B), m is 2, and the R'? groups are at the 2-
position and S-position. In some embodiments of the compound of formuia (I-B), mis 2, and
the R'? groups are at the 2-position and 6-position. In some embodiments of the compound of
formula (1-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 compoand of formula (I-B), m 18 2, and
the R'? groups are at the 3-position and 6-position. In some embodiments of the compound of
formula (I-B), m 1s 2, and the R groups are at the 5-position and 7-position. In some
embodiments of the compound of fornmla (I-B), m is 2, and the R groups are at the 5-
position and S-position. In some embodiments of the compound of formula (3-B), m1s 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 (-B), mis 3, and
the R!2 groups are at the 2-position, 3-position, and 6-position. In some embodiments of the
compound of fornmula (I-B}, m is 3, and the R!? groups are at the 2-position, S-position, and
T-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. fn 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-posttion, 6-posttion, and 8-position. In some embodiments of the

Y



WO 2020/210404 PCT/US2020/027335

compound of formula (I-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 R2
groups are at the S-position, 6-position, and 7-position. In some ermbodiments of the
compound of formula (I-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-posttion, 7-posttion, 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 embodiments of
the compound of formula (I-B), m is 4, and the R groups are at the 2-position, 3-position, 6-
posttion, and 8-position. In some embodiments of the compound of formula (I-B), m 1s 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 (I-B), m is 4. and the R'? groups are at the 2-
position, 6-position, 7-position, and 8-position. In some embodimernts 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 is 3, and the R groups
are at the 2-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 formaula (I-B), or a salt thereof, the carbon bearing the
COnH and NH moicties may be in the “87 configuration or the “R” configuration.

{66133} In some embodiments of formula (I-B), including the embodiments that descnibe the
R’? and m varniables, each of R*®, R R*? and RY 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 R¥ vanables, q is 0. In some embodiments of formulfa (I-B), including the
embodiments that describe the R and m variables, and/or the R'Y, R}, R’ and R variables

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

i5 O and the compound is of the formula (H-B):

5 1
N
77 N o
!‘R1a\m E
5 4
HN
o OH (T1-B)

or a salt thereof, wherein R’ and R? are as defined for formula (I}, mis 0, 1,2, 3, 4, or 5, and
the positions on the quinazoline ring are as indicated. All descriptions of R13, R? and m with
reference to formula (1} apply equally to formulac (I-B) and (1-B).

{06135] Tn some embodiments of the compound of formula (1), wherein R is 5-t0 10-

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

R10 Rt R2 R”
O OH (1-O)
or a salt thereof, wherein R'%, R?, R, RY, R2 RV RM g and p are as defined for formula
(I, mis0, 1,2 3, or4, and the positions on the pyridol3.2-d]pyrimidine ring are as indicated.
In one embodiment is provided a compound of the formula {(I-C), or a salt thereof, wherein
the carbon bearing the CO2H and NH moictics is in the “S” configuration. In another
embodiment 18 provided a compound of the formula (1-C), or a salt thereof, wherein the
carbon bearing the CO2H and NH moicties 1s in the “R” configuration. Mixtures of a
compound of the formula (1-C) are also embraced, including racemic or non-racemic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulas.
106136] In some embodiments of the compound of formula 4-C), 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 alkvi, 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 (I-C). m is 0, 1, 2, 3. or 4, and each R!? is, where applicable,
mdependently deutermam, halogen, C1-Ce alkyl, C1-Cs haloalky!l (which in one variation may
be C1-Cs perhaloalky), C1-Co alkoxy, hydroxy, -CN, or 5-to 10-membered heterocaryl,
wherein the C1-Cs alkyl, C1-Co haloalkyl, C1-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 is 0. In some
embodiments of the compound of formula (1-C), m is 1, and R is at the 2-position. In some
embodiments of the compound of formula (1-C), m is 1, and R is at the 6-position. In some
embodiments of the compound of formula (I-C), m 1s 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 (I-C), m is 2. and the R'? groups are at the 2-
position and 6-position. In some embodiments of the compound of fornwla (1I-C), mis 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'2 groups are at the 2-position and &-position. In some
embodiments of the compound of formula (I-C), m is 2, and the R'® groups are at the 6-
postition and 7-position. In some embodiments of the compound of formula (1-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 R? groups are at the 7-position and 8-position. In some
embodiments of the compound of fornwla (I-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 (I-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 §-position. {n 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 (I-C), m is 4. and the R'? groups are at the 2-
position, 6~-position, 7-position, and 8-position. Whencver more than one R'? group 1s present,
the R'? groups can be chosen independently. In any of these embodiments of the compound
of formula (1-C}), or a salt thereof, the carbon bearing the CGoH and NH moisties may be in
the “5” configuration or the “R” configuration.

[66138] In some embodiments of formula (1-C}), including the embodiments that describe the
R and m variables, cach of R!° R, R and RY are hydrogen. In some embodiments of
formula (I-C), including the embodiments that describe the R'? and m variables, and/or the
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RV R R and RY variables, g is 0. In some embodiments of formula (I-C), including the
embodiments that describe the R and m variables, and/or the R'®, B!, R'? and R variables
and/or the q vartable, pis 3, 4 or 5.

{00139] In some embodiments of formula (I-C), R', R, R and RY are hydrogen, pis 3, g

ts O and the compound is of the formmila (HI-C):

o OH (I1-C)

or a salt thereof, wherein R and R” are as defined for formula (I}, mis 0, 1, 2, 3, 0or 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 (4) apply equally to formulae (-C) and (I-C).

{00146} 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-D):

R0 RITRR Ri3
O OH (I-D)
or a salt thereof, wherein R1? R?, RY® RM R RY RY g and p are as defined for formula
(I, mis 0, 1,2, 3, or 4, and the positions on the pyridef3 4-dlpynmidine ring are as indicated.
{86141} In one embodiment is provided a compound of the formula (1-D}, or a salt thereof,
wherein the carbon bearing the COzH and NH moietics 1s n the “8” configuration. In another
embodiment 1s provided a compound of the formula (I-D}, or a sait thereof, wherein the
carbon bearing the COxH and NH moieties 13 in the “R” configuration. Mixtures of a
compound of the formula (I-D) are alsc embraced, including racemic or non-racemic
mixtures of a given compound, and nixtures of two or more compounds of different

chemical formulae.
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[86142] In some embodiments of the compound of formula (I-D), mi1s 8, 1, 2, 3, or 4, and
cach R1%is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
bydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, bydroxy, and heteroaryl of
Ri? are independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (I-D), mis 0, 1, 2, 3, or 4, and each R'? i, where applicable,
mdependently deuterium, halogen, C1-Ce alkyl, £1-Ce haloalkyl (which in one variation may
be C1-Cs perhaloalky), C1-Cs altkoxy, bvdroxy, -CN, or 5- to 10-membered heteroaryl,
wherein the C1-Cs alkyl, C1-Ce haloalkyi, C1-Cs alkoxy, hydroxy, and 3- t0 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of the compound of formula (I-D). mis 1,2, 3, or 4.

{88143} In some embodiments of the compound of formula (1-D), m 15 8. In some
embodiments of the compound of formula (I-D), m is 1, and R'? is at the 2-position. In some
embodiments of the compound of formula (I-D), m is 1, and R!? is at the 5-position. In some
embodiments of the compound of fornula (I-D}, m is 1, and R'?is at the 6-position. In some
embodiments of the compound of formula (I-D), m 1s 1, and R s at the &-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 (§-B), m 5 2, and
the R groups are at the 2-position and 6-position. In some embodiments of the compound of
formula (I-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 R'? groups are at the 3-
position and 6-position. {n some embodiments of the compound of formula (1-D), m 15 2, and
the R groups are at the S-position and 8-position. In some embodiments of the compound of
formula (I-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-D), m is 3, and the R'? groups are at the 2-
position, S-position, and 6-position. o 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 (I-D), m is 3, and the R'? groups are at the 2-
position, 6-position, and 8-position. In some cmbodiments of the compound of formula (1-D3),
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 (1-D), or a salt thereof, the carbon bearing the C(O:H and NH moietics may be in
the “S” configuration or the “R” configuration.
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[86144] In some embodiments of formula {(I-B), 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-D), including the embodiments that describe the R'? and m variables, and/or the
R RY R and R vanables, g is 0. In some embodiments of formula (I-D), including the
embodiments that describe the R'® and m variables, and/or the R, R RY and R" variables
and/or the q variable, pis 3,4 or 5.

{06145] In some embodiments of fornwla (I-D), R, RY, R*? and RY are hydrogen, pis 3, q

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

o OH (i1-D)

or a salt thercof, wherein R'? and R? are as defined for formula (), mis 0, 1, 2, 3, or 4, and
the positions on the pyrido[3,4-dipyvrimiding ring are as indicated. All descriptions of R R?
and m with reference to formuda (1) apply equally to formulae (I-D) and (11-D}.

{06146} In some embodiments of the compound of formula (1), wherein Rl is 5-10 10-

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

or a salt thereof, wherein R1?, R?, RY R R RY RY g and p are as defined for formula
(), mis 0,1, 2,3, or 4, and the positions on the pyndof 2 3-djpynmidine ring are as indicated.
[88147] In one embodiment is provided a compound of the formala (I-E}, or a salt thereof]
wherein the carbon bearing the CO:H and NH moieties is in the “8” configuration. In another
embodiment is provided a compound of the formula (I-E), or a salt thercof, wherein the
carbon bearing the CO2H and NH moicties 1s 1n the “R” configuration. Mixtures of a
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compound of the formula (I-E} are also embraced, including racemic or non-racemic
mixtures of a given compound, and mixiores of two or more compounds of different
chemical formulae.

[806148] In some embodiments of the compound of formula (J-E), m1s 0, 1,2, 3, or 4, and
each R is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
hvdroxy, ~CN, or heteroaryl, wherein the alkvi, haloalkyl, alkoxy. hyvdroxy, and hetersaryl of
R’ are independently optionally substituted by deutertwm. In a further embodiment of the
compound of formula (I-E), mis €, 1, 2, 3, or 4, and each R'* is, where applicable,
mdependently deuterium, halogen, C1-Cs alkyl, C1-Ce haloalkyl (which in one vanation may
be C1-Ce perhaloalky), C1-Ce alkoxy, hydroxy, ~-CN, or 5- 1o 10-membered heteroaryi,
wherein the C1-Cs alkyl, C1-Co haloalkyl, C1-Cs alkoxy, hydroxv, and 5- to 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of the compound of formula (I-E}, mis 1,2, 3, or 4.

[06149] In some embodiments of the compound of formula (I-E). m 15 0. In some
embodiments of the compound of fornmla (I-E), m is 1, and R is at the Z-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 formula (I-E}, m is 2, and the R'? groups are at the 2-
position and 3-position. In some embodiments of the compound of foromda (-E), mis 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 some
embodiments of the compound of formula (J-E), m is 2, and the R'? groups are at the 5-
position and &-position. In some embodiments of the compound of formula §-E), m 15 2, and
the R groups are at the S-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. Tn 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, 5-position, and 7-position. In some
embodiments of the compound of formula (J-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 formula (I-H}, or a salt thereof, the carbon bearing the CO:H and NH moietics may be in
the “8” configuration or the “K” configuration.

[B8156] In some embodiments of formula (I-E), including the embodiments that describe the
R and m variables, each of R'®, R! R and R are hvdrogen. In some embodiments of
formula (I-E), including the embodiments that describe the R'® and m variables, and/or the
R RH R and RY variables. q is 0. Tn some embodiments of formula (I-E). including the
embodiments that describe the R' and m variables, and/or the R, RV, R and R vanables
and/or the q variable, pis 3, d or 5.

[00151] In some embodiments of formula (I-E), R, R, R¥ and RY are hydrogen, pis 3, q

is O and the compound is of the formula (II-E):

o OH (1-E)

or a salt thercof, wherein B2 and R? are as defined for formula (I}, mis 0. 1, 2, 3, or 4, and
the positions on the pyrido[2,3-/ipyrimidine ring are as indicated. All descriptions of R?, R?
and m with reference to formula (I} apply equally to formulae (I-E} and (II-E).

{60152} 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 fornula (I-F):

o) OH (I-F)
or a salt thereof, wherem R'2 R? RI® R R1Z RY RY 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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[86153] In one embodiment is provided a compound of the formula (I-F), or a salt thereof,
wherein the carbon bearing the C0O2H and NH moieties is in the *5™ configuration. In another
embodiment is provided a compound of the formula (1-F}, or a salt thereof, wherein the
carbon bearing the CO2H and NH moieties 13 in the “R” configuration. Mixtures of a
compound of the formula (I-F) are also embraced, including racemic or non-racemic mixtures
of a given compound, and mixtares of two or more compounds of different chemical
formulae.

{86154} In some embodiments of the compound of formula (I-F), m1s 0,1, 2.3, 4,5, 016
and each R is, where applicable, independently deuterium, halogen, alkyl, haloalkyl,
alkoxy, hydroxy, -CN, or heteroarvl, wherein the alkvl, haloalkyl, alkoxy, hydroxy, and
heteroaryl of R'? are independently optionally substituted by deuterium. In a further
embodiment of the compound of formuala (I-F), mis 0, 1, 2, 3, 4, 5, or 6, and each R*? is,
where applicable, independently deuterium, halogen, £i-Co alkyl, Ci-Cs haloalkyl (which in
one varation may be C1-Cs perhaloalky), C:-Cs alkoxy, hydroxy, -CN, or 5~ to 10-membered
heteroaryl, wherein the C1-Ce alkyl, C1-Ce haloatkyl, C1-Ce alkoxy, hydroxy, and 53- o 10-
membered heteroaryl of R are independently optionally substituted by deuterium. In some
embodiments of the compound of formda (I-F), mis 1.2, 3, 4, 5, or 6.

[B6155] In some embodiments of the compound of formula (I-F), m 15 6. In some
embodiments of the compound of formula (I-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 fornla (I-F), m is 1, and R is at the 6-position. In some
embodiments of the compound of formula (I-F), m is 1, 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 &-position. In some
embodiments of the compound of formula (I-F), m is 2, and the R'® groups arc at the 2-
position and 3-position. In some embodiments of the compound of foramda (1-F), 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 fornmula (I-F}, m 1s 2, and the R'? groups are at the 2-
position and 7-position. In some embodiments of the compound of formula (3-F), m1s 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 3-position. In some
embodiments of the compound of formula (I-F), n is 2, and the R™ groups are at the 3-
position and 6-position. In some embodiments of the compound of formuda (-F), mis 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
cmbodiments of the compound of formula (I-F), m is 2, and the R'2 groups are at the 5-
posttion and 6-position. In some embodiments of the compound of formula (I-F), mis 2, and
the R! groups are at the 3-position and 7-position. In some embodimentis of the compound of
formula (I-F), m is 2, and the R' groups are at the 5-position and §-position. In some
embodiments of the compound of fornula (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 (1-F), m 18 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 S-position. In some embodiments of the compound of formula (1-F),
m is 3, and the R'® groups are at the 2-position, 3-position, and 6-position. In some
embodiments of the compound of fornmula (I-F}, 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-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, 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, 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 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 &-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 $-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 6-position. In some embodiments of the compound of formula (§-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 fornmula (I-F}, m 1s 3, and the R'? groups are at the 3-
position, S-position, and &-position. In some embodiments of the compound of formula (E-F},
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-F), m is 3. and the R™ groups are at the 3-
posttion, 6-position, and 8-posifion. In some embodiments ot the compound of formula (I-F),
m is 3, and the R'® groups are at the 3-position, 7-position, and 8-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 3-
position, 6-position, and 7-position. In some embodiments of the compound of formuda (-F},
mis 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, 7-position, and B-position. In some embodiments of the compound of formula (-F),
m is 3, and the R'? groups are at the 6-position, 7-position, and &-position. In some
embodiments of the compound of fornula (I-F}, m is 4, and the R groups are at the 2-
position, 3-position, 3-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-posttion. In some embodiments of the
compound of formula (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 s 4, and
the R12 groups are at the 2-position, 3-position, 6-position, and 8-position. o some
embodiments of the compound of fornla (I-F}, m is 4, and the R'? groups are at the 2-
position, 3-position, 7-position, and &-position. In some embodiments of the compound of
formula (I-F), m 1s 4, and the R!? groups are at the 2-position, 5-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 2-position, S-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, S-position, 7-
position, and 8-position. In some embodiments of the compound of formula (1-F), m is 4, and
the R groups are at the 2-position, 6-position, 7-position, and 3-position. Tn some
embodiments of the compound of formula (I-F), m is 4, and the R'? groups are at the 3-
position, 3-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-posttion, 7-postiion, and S-position. In some embodiments of the
compound of formula (I-F), 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 (1-F), m 18 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-posttion, S-position, 6-position, and 7-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, 5-
position, 6-position, and 8-position. In some embodiments of the compound of formula (§-F),
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m is 5, 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 1s 5, and the R'? groups
are at the Z-position, 3-position, 6-position, 7-position, and &-position. In some cmbodiments
of the compound of formula (I-F), m is 3, and the R*¥ groups are at the 2-position, 5-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 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 8-position. Whenever
more than one R group is present, the R'2 groups can be chosen independently. In any of
these embodiments of the compound of formula (I-F), or a salt thercof, the carbon bearing the
COoH and NH moieties may be in the “5 configuration or the “R” configuration.

[08156] In some embodiments of formula (I-F), including the embodiments that deseribe 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, q is 0. Tn some embodiments of fornwla (J-F), including the
embodiments that describe the R' and m variables, and/or the R, R, R and RY vanables
and/or the g variable, pis 3,4 or 5.

{08157} In some embodiments of formula (I-F), R1®, RY, R*? and R are hydrogen, pis 3, g

is 0 and the compound is of the formula (IL-F):

8 1
N
75 Ry 2
(R,
6 R, =3
5 4
HN
G O (-5

or a salt thereof, wherein R and R” are as defined for formula (I}, mis 0. 1,2, 3, 4.3, 0r 6
and the positions on the quinoline ring are as indicated. Al descriptions of R'3, R? and m with
reference to formula {1} apply equally to formudas (-F) and (BB-F).

[00158] In some embodiments of the compound of formula (1), wherein R' is 3-to 10~

membered heteroary! optionally substituted by R, the compound is of the formula (I-G):
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(1-G}

or a salt thereof, wherein R1?, R?, RY R R RY RY g and p are as defined for formula
D, mis 0, 1,2,3,4, 5, or 6 and the positions on the 1soquinoline ring are as indicated.
[8815%] In onc embodiment is provided a compound of the formala (1-(3), or a salt thereof,
wherein the carbon bearing the CO:H and NH moieties is in the “8” configuration. In another
embodiment is provided a compound of the formula (-G}, or a salt thercof, wherein the
carbon bearing the CO2H and NH moicties 1s 1n the “R” configuration. Mixtures of a
compound of the formula (1-G) are also embraced, including racemic or non-racemic
mixtures of a given compound, and mixiores of two or more compounds of different
chemical formulae.

[B8166] In some embodiments of the compound of formula (I-G), mis 0, 1,2, 3,4, 3, or 6
and each R'? is, where applicable, independently deuterium, halogen, alkyl, haloalkyl,
alkoxy, hydroxy, -CN, or heteroarvi, wherein the alkvl, haloalkyl, alkoxy, hvdroxy, and
heteroaryl of R’ are independently optionally substituted by deuterium. In a further
embodiment of the compound of formula (I-GY, mis 0, 1,2, 3,4, 3, or 6, and each R!% is,
where applicable, independently deuterium, halogen, Ci-Cs alkyl Ci-Cs haloalkyl {which m
one variation may be Ci-Ce perhaloalky), Ci-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered
heteroaryi, wheremn the C1-Cs alkyvl, €1-Ce haloalkyvl, C1-Cs alkoxy, hydroxy, and 5-to 10-
membered hetercaryl of R12 are independently optionally substituted by deuterium. In some
embodiments of the compound of formula (1-G), mis 1, 2,3, 4, 5, or 6.

{86161} In some embodiments of the compound of formula (1-G), m 18 8. In some
embodiments of the compound of formula (I-G), m is 1, and R'? is at the 3-position. In some
embodiments of the compound of formula (I-G), m is 1, and R1? is at the 4-position. In some
embodiments of the compound of formula (1-G), m is |, and R1% is at the 3-position. In some
embodiments of the compound of formula (I-G), m is |, and R'% 15 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 is 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 (-G), m 15 2, and
the R!¥ groups are at the 4-position and 3-position. In some embodiments of the compound of
formula (I-G}, m is 2, and the R groups are at the 4-position and 6-position. In some
embodiments of the compound of formula (1-G), m is 2, and the R'® groups are at the 4-
position and 7-position. In some embodiments of the compound of foromuda (3-G), m is 2, and
the R'? groups are at the 4-position and &-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. Tn 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
fornula {(I-G}, m is 2, and the R groups are at the 3-position and 8-position.In some
embodiments of the compound of formula (1-G), m is 2, and the R'® groups arc at the 5-
position and 6-position. In some embodiments of the compound of formula (3-G), m 15 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 are 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 15 2, and
the R'? groups are at the 6-position and 8-position. In some embodiments of the compound of
formula (I-G), m is 2, and the R'? groups are at the 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 3-
position, 4-position, and 5-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 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-posiiion. {n some embodiments of the compound of formula (1-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 (I-G), m is 3, and the R'? groups are at the 4-
position, 3-position, and 6-position. In some cmbodiments of the compound of formula (1-G),
m is 3, and the R'? groups are at the 4-position, 5-position, and 7-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 &-position. In some embodiments of the compound of formula (8-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 (I-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 (I-G). m is 3, and the R'? groups are at the 3-
position, S-position, and 6-position. o some embodiments of the compound of formula (I-G},
m is 3, and the R groups are at the 3-posttion, 3-posttion, and 7-position. In some
embodiments of the compound of formula (1-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 fornmla (-G}, m is 3, and the R'? groups are at the 3-
position, $-position, and 8-position. In some embodiments of the compound of fornmuda (I-G},
mis 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 R!? groups are at the 3-
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 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-posttion, S-position, and 6-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 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, S-posttion, 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, 6-
posttion, and 7-position. In some embodiments of the compound of formula (1-G), mis 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 arc at the 3-
position, 4-position, 7-posttion, and 8-position. In some embodiments of the compound of
formula (I-G), mis 4, and the R'? groups arc at the 4-position, S-posttion, 6-posttion, and 7-
position. In some embodiments of the compound of formula (§-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 (I-G), m is 4, and the R'? groups are at the 4-position, 5-position, 7-
position, 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, 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, &-position, and 7-position. In some embodiments of the compound of
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formula (I-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
arc at the 3-position, 5-position, 7-position, and §-position. fn some embodiments 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 (-G, m 15 4, and
the R'? groups are at the 3-position, 6-position, 7-position, and 8-position. In some
embodiments of the compound of fornula (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 (I-G), m is 5, and the R'2 groups are at the 3-position, 4-position, 5-
position, 6-position, and §-posiiion. {n some embodiments of the compound of formula (1-G),
m is 3, and the R' groups are at the 3-position, 4-posttion, S-posttion, 7-posttion, and §-
position. In some embodiments of the compound of formula (1-G), m is 3, and the R™ groups
are at the 3-position, 4-posttion, 6-posttion, 7-position, and S-position. In some embodiments
of the compound of formula (I-G), m is 3, and the R!? groups are at the 4-position, 3-position,
6-position, 7-position, and 8-position. In some embodiments of the compound of formula (I~
(), m is 5, and the R'? groups are at the 3-position, 3-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, 5-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 (1-G), or a salt thereof, the carbon bearing
the COxH and NH moictics may be in the “5” configuration or the “R” configuration.

{86162} In some embodiments of formula (1-G), mcluding the embodiments that describe the
R and m variables, each of RY%, R R*? and RY are hydrogen. In some embodimenis of
formula (1-(), including the embodiments that describe the R'? and m variables, and/or the
R RM R and RY variables, g is 0. In some embodiments of formula (I-G). including the
embodiments that describe the R'* and m variables, and/or the R, R'L R? and RY vanables

and/or the q variable, pis 3,4 or 5.
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{00163} In some embodiments of formula (I-G), R, RY, R and R are hydrogen. pis 3, g

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

5 4
65 Sy 3
R,
7 \ P N2
8 1
HN
0) OH {(I-G)

or a salt thereof, wherein R’ and R? are as defined for formula (I}, mis 0, 1,2, 3,4, 5, 0r 6
and the positions on the isoquinoline ring arc as indicated. AH descriptions of R R? and m
with reference to formula (1) apply equally to formulae (1-G) and (11-G).

{06164] Tn some embodiments of the compound of formula (1), wherein R is 5-t0 10-

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

(I-H)
or a salt thereof, wherein R'% R?, R RY, R RV RM g and p are as defined for formula
(B, mis 0, 1 or2, and the positions on the T-methyvi-1H-pyrazolo]3 4-dlpyrimidine ring are
as indicated.
[86165] In one embodiment is provided a compound of the formula (I-H), or a salt thereof,
wherein the carbon bearing the C0O2H and NH moieties is in the *5™ configuration. In another
cmbodiment is provided a compound of the formula (1-H), or a salt thereof, wherein the
carbon bearing the CO2H and NH moieties 13 in the “R” configuration. Mixtures of a
compound of the formula (I-H) are also embraced, including racemic or non-racenic
mixtures of a given compound, and mixtures of two or more compounds of different
chemical formulac.
[86166] In some embodiments of the compound of formula (I-H), m 15 0, 1, or 2, and cach
R? s where applicable, independently deuterium, halogen, alkyl, haloalkyl, atkoxy,
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hydroxy, -CN, or heteroaryl, wherein the alkvl haloalkyl, alkoxy, hydroxy, and heteroaryl of
R are independently optionally substituted by dewterium. In a further embodiment of the
compound of formula (I-H), mis 0, |, or 2, and cach R!?is, where applicable, mdependently
deuterium, halogen, Ci~Cs alkyl, Ci-Cs haloalkyl {which in one variation may be C1-Cs
perhaloalky}), C1-Cs alkoxy, hvdroxy, -CN, or 5- to 10-membered heteroarvl, wherein the Ci-
Ce alkyi, Ci-Co haloalkyl, C1-Co alkoxy, hydroxy, and 5-to 10-membered heteroaryi of R2
arc independently optionally substituted by deuterium. In some embodiments of the
compound of formula (I-H), m1s 1 or 2.

[86167] In some embodiments of the compound of formula (I-H}), m 13 8. In some
embodiments of the compound of formula (I-H), m is §, and R1% s at the 3-position. In some
embodiments of the compound of formula (I-H), m is |, and R'% 15 at the 6-position. In some
embodiments of the compound of formula (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 (J-H), or a
salt thereof, the carbon bearing the CO:zH and NH moieties may be m the “3” configuration
or the “R” configuration.

{86168} In some embodiments of formmila {I-H), including the embodiments that describe the
R and m variables, cach of RI°, R*, R'? and R* are hydrogen. In some embodiments of
formula (I-H), including the embodiments that describe the R™ and m variables, and/or the
R RM R and RY variables, g is 0. In some embodiments of formula (I-H), including the
embodiments that describe the R'9 and m variables, and/or the R, R, RY and R* vanables
and/or the q variable, pis 3, 4 or 5.

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

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

oo
N

v ”‘\j 6
2 N\\
/ 5 N5 o
{Rm)m 3 4 i\

o OH (II-H}
or a salt thereof, wherein R' and R? are as defined for formula (1), m is 0, 1. or 2, and the

positions on the 1-methyi-1H-pyrazolo}3,4-dipyrimidine ring are as indicated. All
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descriptions of R, R? and m with reference to formula (B) apply equally to formulae (-H)
and (11-H).

{00176} Also provided is a compound of formula (I) or (1), or a salt thereof, wherein R} is
5-to 10-membered heteroaryl optionally substituted by R Tn some embodiments, R is
wnsubstituted 5- to 10-membered heteroarvl {(e.g., pyridinyl, pyrimidinyl, quinoxalinyl,
guinazolinyi, pyrazolopynmidinyl, quinolinyl, pyridopyrimidinyi, thicnopyrimidinyl,
pyvridinyl, pyrrolopyrinidinyl, benzothiazolyl, 1soguinolinyl, purinyl, or benzooxazolyl). In
some embodiments, R' is 5~ to [0-membered heteroaryl substituted by 1,2, 3, 4, or S RY
groups which may be the same or different, wherein each R is independently selected from
halogen (¢.g.. fluoro, chloro, or bromo), C1-Cs alkyl optionally substituted by halogen (e.g., -
CHs, ~CHF», ~CFs, or C(CH:z)s), Ca-Co cycloalkyl {e.g., evclopropyl), 5~ to 10-membered
heteroaryl {e.g., pyridinyl or pyrazolyl), Cs-Cua aryl {e.g., phenyl), -CN, -OR? (e.g.. -OCH3),
and -NR*R? {e.g., -N{CH:z)2). In some embodiments, R! is 3-membered heteroaryi {e.g.,
pyrazolyl) substituted by |, 2, 3, or 4 R'? groups which mayv be the same or different and is
selected from -CHs, ~-CHLF, -CHF2, and -CFs. In some embodiments, R is 6-membered
hetercaryl (e.g., pyvridinyl, pyrimidinyl, or pyrazinyl) substituted by 1, 2, 3, 4, or 5 R* groups
which may be the same or different and is selected from halogen {¢.g., flucro, chloro, or
bromo), Cs-Us cycloalkvl (e.g., cyclopropvl), 5~ to 6-membered heteroarvl (e.g., pyndiny or
pyrazolyl), Ce-Cro arvl (¢.g., phenyl), C1-Cs alkyl optionally substituted by halogen (e g, -
CHs, -CFz or C(CHs3)), -CN, -OR? (e.g., -OCH3), and -NR*R (e g, -N(CH3)2). In some
embodiments, R! is 9~-membered heteroarvt {e.g.. pyrazolopyrinudinyl, pyrrolopyrimidinyl,
thicnopyrimidiny!, indazolyl, indolyl, or benzoimidazolyl} substituted by 1, 2, 3, 4, or 3 R*?
groups which may be the same or different and is selected from -CHs, -CHRF, -CHF2, and -
CF:. In some embodiments, R! is 10-membered heteroaryl (e.g., quinazolinvl) substituted by
1.2, 3, 4, or 5 R' groups which may be the same or different and is selected from halogen
{e.g., fluoro or chloro}, 5- to 6-membered heteroaryi {e.g., pyvridinyl), C1 alkyl optionally
substituted by halogen {¢.g., -CHs or -CF3), and -OR? (¢ g., -OCH5).

{66171} Also provided is a compound of formula (I} or (11}, or a salt thereof, wherein R! is

™

7
selected from the group consisting of j: ,

>
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N

o

OFy F3C

, and any of the foregomg
groups wherein any one or more hydrogen atom{s) are replaced with deuterium atom(s}.

Also provided is a compound of formula (I} or (11}, or a salt thereof, wherein R is selected
from anv of the foregoing groups wherein any one or more hvdrogen atom(s) are replaced
with tritium atom{s). For example, in some embodiments, each hydrogen bonded to a ring
carbon in the foregoing groups may be replaced with a corresponding isctope, e.g.. deuvterium
or trittum. Each hydrogen bonded to an acvclic carbon in the foregoing groups, ¢.g., methy!
or methoxy carbons, may be replaced with a corresponding isotope, ¢.g., deuterium or
tritium. Further, for example, the foregoing groups may be perdeuterated, 1 which every
hydrogen is replaced with deuterium, or pertritiated, in which every hydrogen is replaced
with tritium. In some embodiments, one or more ring carbons m the foregoing groups may be
replaced with PC. For example, in polyeyelic 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
BC. In polycvelic rings among the foregoing 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 foregomg groups may be replaced

with 1*C.
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{06172} Also provided is a compound of formula (I) or (I1), or a salt thereof, wherein R} is

N el
i

|
|/.§' i i//\\;rNH R i SN

W

N N
N ’
N N L fj 34
i PooH | o L
N . R . , , and any of the foregoing

groups wherein any one or more hvdrogen atom(s) are replaced with denterium atom(s}.
Also provided s a compound of formula (I} or (T1}, or a salt thereof, wherein R' is selected
from any of the foregoing groups whereimn any one or more hydrogen atom{s) are replaced

with tritium atom{s). For exampic, in some embodiments, each hydrogen bonded to a ring
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carbon in the forgoing groups may be replaced with a corresponding tsctope, e.g., deuterium
or tritiura. Each hydrogen bonded to an acyclic carbon in the forgoing groups, e.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 1s
replaced with deuterium, or pertritiated, in which every hydrogen is replaced with trittum. In
some cmbodiments, one or more ring carbous in the forgoing groups may be replaced with
B For example, in polycyclic rings among the forgoing groups, one or more ring carbons in
the ring directly bonded to the rest of the conmpound may be replaced with C. In polyeyelic
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 (I} or (I1), or a salt thereof, wherein R} is

2
N’ /N Py N
selected from the group cousisting of \ , ;
=N
A N

, and any of the foregoing groups wherein any one or more hyvdrogen atom(s} are
replaced with deuterium atom{s). Alsc provided is a compound of formula (I} or (1), 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, each hydrogen bonded to a ring carbon in the forgoing groups may be replaced
with a corresponding isctope, ¢.g., deuternum 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., denterium or tritium. Further, for example, the forgoing groups
may be perdeuterated, in which every hvdrogen 1s replaced with deuterium, or pertritiated, in
which every hvdrogen 1s replaced with fritiwrn. In some embodiments, one or more ring
carbons in the forgoing groups may be replaced with PC. For example, in polyevelic 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 PC. 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, everv nng carbon in the

forgoing groups may be replaced with °C.
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{066174] Also provided is a compound of formula (I} or (I1), or a salt thereof, wherein R} is

selected from the group consisting of

N. CFs F3C N
T |

=N

, and any of the foregoing groups wherein any one or more
hydrogen atom(s} are replaced with denterium atom(s}. Also provided is a compound of
formula (1) or (1), or a sait thereof, wherein R! is selected from any of the foregoing groups
wherein any one or more hydrogen atom(s) are replaced with fritiwn atom(s). For exampile,
m some embodiments, each hydrogen bonded to a ning carbon in the forgoing groups may be
replaced with a corresponding isctope, ¢.g., deuterium or tritium. Each hydrogen bonded to
an acyclic carbon in the forgoing groups, e.g., methy! or methoxy carbons, may be replaced
with a corresponding 1sotope, ¢.£., 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 tntium. In some cmbodiments, one or
more ring carbons in the forgoing groups may be replaced with PC. For example, in
polvevelic 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 PC. In polyeyclic rings among the
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forgoing groups, one or more ring carbons may be replaced with C in the ring that
substitutes or is fused to the ring bonded o the rest of the compound. Further, for example,
every ring carbon in the forgoing groups may be replaced with BC.

{08175] Also provided is a compound of formula (T} or (IT), or a salt thereof, wherein R} is

F Br E
OO O Y
NogN NN Ne sy “\\/\/
selected from the group consisting of :E , :C , I\ , ik
/fosw s aaxad
NH ! g N g N gy N

-, and any of'the foregoing groups wherein any onc or more hvdrogen atom{s) are
replaced with deuterium atom{s). Also provided is a compound of formula () or (fI}, or a
salt thereof, wherein R! is selected from any of the foregoing groups wherein any one or
more hydrogen atonys) are replaced with tritivm atom({s). For example, in some
embodiments, each hvdrogen bonded to a nng carbon in the forgomg groups may be replaced
with a corresponding 1sotope, ¢.g., deuteriom or tritium.  Each hvdrogen bonded to an acyclic
carbon in the forgoing groups, e.g., methyl or methoxy carbons, mav be replaced with a
corresponding isotope, ¢.g., deuterium or tritium. Further, for example, the forgoing groups
may be perdeuterated, n which every hydrogen 1s replaced with deuterium, or perintiated, 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 PC. 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 ning carbon in the
forgoing groups may be replaced with BC.

[00176] The R groups described herein as moieties (shown with a VW gymbol) are
shown as attached at specific positions {e.g., pyrimid-4-vl, qumazoln-4-vl, isoquinolin-1-y)

but they can also be attached via any other availabie valence (e g., pvrimid-2-vl). fn some

L
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NN

U~ R™),
embodiments of the compound of formula (T} or (I1), or a salt thereof, R® is or

(R,

%

Na N

I .wherein m is 0, 1, 2, or 3 and each R!? is, where applicable, independently
deuterium, halogen, alkvl, haloalkvl, alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkvl,
haloalkyl, alkoxy, hydroxy, and heteroarvl of R!? are independently optionally substituted by

deuterium. In a further embodiment of the compound of formula (3) or {1}, or a salt thereof,

(R
NN & /T
e i
L R Ny N
Rlis OF  abeoo , 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 heteroaryl of R'? are independently optionally substituted by

| N%’
2N
A ioiay L R P A imta
| R, LT R, | Ry
, P - L OT whereinmis 0, 1.2, 3,4, or 5 and

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

R' are independently optionally substituted by deuaterium. In a further embodiment of the

N 2y
NZN i

S N~ N7 N

PR i A 1a e 218
| R L R | R,
e o
- v N -
, P L OF whereinmis 1,2, 3,4, or 5 and
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cach R'?is independently devterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or
heteroaryl, wherein the alkyl, haloalkvl, alkoxy, hydroxy, and heteroarvl of R are
ndependently optionally substituted by deuterium. In a further variation of such
embodiments, each R is, where applicable, independently deutertwmn, hatogen, C1-Ce alkyl,
C1-Cs haloalkyl (which in one variation may be Ci1-Cs perhaloalky}, C1-Cs alkoxy, hydroxy, -
CN, or 5- to 10-membered heteroaryl, wherein the £:1-Cs alkyl, {i-Cs haloalkyl, Ci-Co
atkoxy, hydroxy, and 5- to 10-membered heteroarvl of R are independently optionally
substituted by deuternum.

186177] Insome embodiments of the compound of formula (1), (1), (-A), (H-A), (I-B), (11~
By, (1-C), (H-C), d-D). (I-Dy, 4-E), dI-E), (-F), (1-F), J-G), G1-G), (-8 or (1-8), or a salt
thereof, R? is C1-Cs alkyt optionally substituted by R*. In some embodiments, R? is C1-Cs
alkyl optionally substituted by R* where R?? is: halogen (e.g., fluoro); C3-Cs eycloalkyl
optionally substituted by halogen {¢ g., cyclobutyl optionally substituted by fluoro); 5-to 10-
membered heteroaryl optionally substituted by Ci1-Cs alkyl {c.g., pyrazolyl optionally
substituted by methyl); ~S(ORRY; -NR*R?; -NR’C{OIR*; oxo; or -OR’ . In some embodiments,
R? is C1-Ce alkyl optionally substituted by R* where R* is: halogen {(e.g., fluore); C3-

s cycloalkyl optionally substituted by halogen {¢ g, cyclobutyl optionally substituted by
fluoro}; 5- to 10-membered heteroaryl optionally substituted by Ci1-Ce alkyl {(c.g., pyrazolyl
optionally substituted by methyl); 3- to 12-membered heterocvelyl optionally substituted by
halogen {e.g., oxetanyl optionally substituted by fluoro), ~-S{ORR’, -NRIR”; -NRIC(OIR*;
oxo; or -OR. In some embodiments, R? is C1-Cs alky! optionally substituted bv -OR’
wherein R is: hydrogen; C1-Cs alkyl optionally substituted by halogen (¢ g, methvl, ethyl,
difluoromethyl, -CHzCHF:, and -CHaCFs); (3-Ce cyeloalkyi optionally substituted by
halogen (e.g.. cyclopropyl substituted by fluoro); Ce-Lis arvl optionally substituted by
halogen (¢.g.. phenyl optionally substituted by fluoro); or 5- to 6-membered heteroaryl
optionally substitated by halogen or (1-Co alkyl {e.g., pynidiny] optionally substituted by
fluorc or methyl). In some embodiments, R? is ~CH2CH2OCHs. In some embodiments, R? is
(1-Cs alkyl substituted by both halogen and OR?. In some embodiments, R? is n-propvl
substituted by both halogen and alkoxy (e.g., ~-CFoCH(FYCH:0CHs). 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 opticnally substituted 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), (1), (-A), (H-A), (I-B), (11~
B). (1-O), (H-C), (0-D). (1-Dy, (-E), dI-E), (I-F), (I-F), (4-G), (11-G), (I-H) or (1-H), or a salt
thereof, R? is C1-Ce alkyl optionally substituted by R™. In some embodiments, R? is C1-Cs
alkyl optionally substituted by R* where R?? is: halogen (¢.g., fluoro); C3-Cs cycloalkyl
optionally substituted by halogen {¢.g., cyclobutyl optionally substituted by fluoro); 5-to 10-
membered heteroary! optionally substituted by Ci-Cs alkyl {e.g., pyrazolyl optionally
substituted by methyl); ~S(ORRY; -NRR>; -NR’C{O)R?; oxo; or -OR’. In some embodiments,
R* is C1-Ce alkyl optionally substituted by R* where R® is: halogen {e.g., fluoro); Cs-

Cz cycloalkyl optionally substituted by halogen {¢ g., cvelobutyl optionally substituted by
fluoro}; 5~ to 10-membered heteroaryl optionally substituted by C1-Cs alkvl {c.g., pyrazoly!
optionally substituted by methyl); 3~ to 12-membered heterocvelvl optionally substituted by
halogen {e.g., oxetanyl optionally substituted by fluoro); -S{O)R7; -NR*R?, -NR'C(OR*:
ox0; of -OR’. In some embodiments, R? is C:1-Us atkyvl optionally substituted by R? where
R?%is: halogen {(e.g.. fluoro); Cs-Cs cvcloalkyl optionally substituted by halogen {e.g.,
cvelobutyl optionally substituted by fluoro), Ce-Cra arvl {e.g., phenvi): 5~ to 10-membered
heteroaryl optionally substituted by Ci-Cs alkyl (e.g., thiazolyl or pyrazolyl optionally
substituted by methyl}; 3- to 12-membered heterocvelyl optionally substituted by halogen or
oxo {¢.g., R? is: oxetanvl optionally substituted by fluoro; tetrahydrofuranyl; pyrrolidinyi
optionally substituted by oxo; morphohinyl optionally substituted by oxe; or

dioxanyly; -S{(ORRY; -NRRS, -NR*C{O)R*, oxo; ~-OR; or -UN. In some embodiments, R? is
C:1-Cs alkyl optionally substituted by -OR? wherein R? is: hvdrogen: C1-Cs alkvi optionally
substituted by halogen {¢.g., methyl, ethyl, diftusromethyl, ~CH:CHF, and -CHCFs); C5-Cs
cyeloalky] optionally substituted by halogen {e.g., cvclopropyl substituted by fluoro); Ce-Cuy
arvl optionally substituted by halogen {¢.g., phenyl optionally substituied by fluoro}; or 5- 1o
6-membered heteroaryl optionally substituted by halogen or Ci-Ce alkyl (¢ .g., pyridinyl
optionally substituted by flaoro or methyl). In some embodiments, R? is -CH2CH2OCH:. In
some embodiments, R? is C1-Ce alkyl substituted by both halogen and OR?. In some
embodiments, R? is n~propyl substituted by both halogen and alkoxv (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?2, 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 t0 6
or 2 to 5 or 2to 4 or 2 to 3 R? moteties, 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 {¢.g., two flucro groups). In some embodiments, R? is Ci-Cs alkyl substituted by
two -OR? groups. which may be the same or different (e.g., two ~OH groups, one ~OH group
and one ~OCH; group, or two —OCH; groups). In some cmbodiments, B? is C1-Ce alkyl
substituted by one halogen group (e.g., fluore} and one -OR3 group (e g, -OH or -OCH3). In
some embodiments, R? is {1-Ce alkyl substituted by two halogen groups, which may be the
same or different {e.g., two fluoro groups), and one -OR’ group {e.g., -OH or -OCH3). In
some embodiments, R? is C1-Cs alkyl substituted by one halogen group (¢.g., flucro) and two
-OR? groups, which may be the same or different {¢.g., two ~OH groups, one ~OH group and
one ~OCH: group, or two ~OCH3 groups).

{86179} In some embodiments of the compound of formula {0}, (1), (I-A), (H-A), (I-B), (1-
B), (1-Cy, (H-C3, (1-D). 1-Dy, (-E), J1-BEy, (-5)., (15, -6y, (1-G), (I-H) or (1-H), or a salt
thereof, R? is C3-Cs cycloalkyl optionally substitited by R™. In some embodiments, R” is Ca-
Cs cycloalkyl substituted by 1 or 2 R moieties which may be the same or different. In some
embodiments, R? is C3-Ca cycloalkyl optionally substituted by halogen (¢ g., unsubstituted
cyclopropy! or cyclobutyl optionally substituted by fluoro).  In some embodiments, R? is Ca-
Ca cycloalkyl optionally substitated by deuterium, or tritium atom{s). For example, in some
embodiments, cach hvdrogen bonded to a ning carbon 1n the forgomg groups may be replaced
with a corresponding 1sotope, ¢ .g., dewterium or trittum. Each hvdrogen bonded to an acyclic
carbon in the forgoing groups, ¢.g., methyl or methoxy carbons, may be replaced with a
corrgsponding isotope, ©.g., deuterium or trittum. Further, for example, the forgoing groups
may be perdeuterated, in which every hydrogen 1s replaced with deuterium, 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 PC. For example, in polycyclic rings
among the forgoing groups, ong or more ring carbons in the ring directly bonded to the rest of
the compound mav be replaced with P*C. In polyveyclic rings among the forgoing groups. one
or more ring carbons may be replaced with BC 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 PC.

[86188] In some embodiments of the compound of formula (I}, (ID), (1-A), (H-4A), (I-B), ({1-
B3, (I-C), (H-C), (I-D), ({1-D). d-E). (I-B), {I-F), (I-F), 4-G), @1-G), (-H) or (J1-H), or a salt
thereof, R? is hydrogen.

{66181} In some embodiments of the compound of formula {0}, (1), (I-A), (H-A), (I-B), (1-
B), (1-Cy, (H-C3, (1-D). 1-Dy, (-E), J1-BE, (-5, (15, -Gy, (H-G), (I-H) or JI-H), ora 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), (II-A), d-B), (-B), (1-C),
(I1-Cy, (D), (1-Dy, (-8, (JI-B), 4-F), dI-F), 3-G), (1-G), (I-H) or (1-H), or a salt thereof,

O
F

wherein R? is selected from the group consisting of ‘,,g »—C\ j 1

ﬁj,fﬁ("”fj P

Y 0 A 0
L f £ L C

oot ey X o i
N R A e N

and any of the foregoing groups whercin any onc or more hydmgen atom(s) are replaced with

T

Q-

deuterium atom{s).
[88183] Also provided 18 a compound of formula (1), (1), (I-A), {(II-A)}, (I-B), (IL-B), (I-C),
(I1-C), (1-Dy, (1-D), (3-E), (I-E). (I-F), dI-F), (-G), (1-G), (I-H) or ({I-H), or a salt thereof,

OH [ OH
wherein R? is selected from the group consisting of m«i«w E ﬁ\

& fé,f@fwﬁjw
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hydrogen atom{s} are replaced with deuterium atom(s).

[88184] Also provided 18 a compound of formula (1), (1), (I-A), {II-A)}, (I-B), (IL-B), (I-C),
(-0, (d-Dy, dI-D), (4-B), (1-Ey, (-F), 41-F), (-G, (1-G), (1-HD) or (JI-H), or a salt thereof,

, and any of the foregoing groups wherein any onc or more

3
O’R
R/E’
RZ:—J )
wherein R2 is wherein R® and each R* are as defined for formula (1)
[88185] Also provided 18 a compound of formula (1), (1), (I-A), {(II-A)}, (I-B), (IL-B), (I-C),
(H-C), (I-D), (I-D), (-5, di-B), (-F), dI-B), (-G, (H-G), {I-H) or ({I-H), or a salt thercof,
F

R22
wherein R% 1g wherein each R* are as defined for formula (1).
[06186] Also provided is a compound of formula (I}, (1), (I-A), (II-4), (-B), (1I-B), (1-C),
(1-C), (1-D), {1-Dy, (I-B), dI-E), 4-F), {1-Fy, (1-G), (11-G), (-H) or (-H), or a salt thereof,
o R®
wherein R? is MC wherein R’ is as defined for formula (1)
{86187} In one embodiment of formula (I}, the tetrahvdronaphthyridine group is
disubstituted with deuterium at the 2-posttion.
{06188] In one aspect, provided is a compound of formulda (1}, or a salt thereof (including 3
pharmaceutically acceptable salt thereof), wherein the comapound or salt thereof has any one
or more of the following structural features (“"SF”):
(58FDpis3;
{(SF1f) each R RY R RY is hydrogen:
(SFIID R! is:
{A) unsubstituted 5- o 10-membered heteroaryl;
(B) 3- to 10-membered heteroaryl substituted by 1, 2, 3. 4 or 3 R groups

which may be the same or different;
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wherein the 5- to 10-membered heteroaryl of (YA} and (I} B) 1s:

(1} pyridinyl:

(it) pyrimidinyl;

(111) quinoxalinyl;

{1v) quinazolinyl;

(v} pyrazolopyrimidinvi;
(vt} quinolinvi;

(vil) pyridopyrimidinyl;
(vii1} thienopyrimidinyi;
(ix} purinyl;

(x) pyrrolopynnudinyl;
{x1) benzooxazolyl;

{xii) benzothiazolyl;
(x1it} 1soquinolinyl;
(xiv) mdolyi;

(xv) benzommidazolyl,
(xvi} pyrazinyl;

{xvii) indazolvl; or

{xviil) pyrazolyl;

(Cy unsubstituted naphthaleayl; or

(D) naphthalenyl 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 bromo;

(B) C1-Ce alkyl optionally substituted by halogen, such as -CHjs, ~-CHF:, -CF,
or {{CHz)s;

(C) C5-Cos cvcloalkyl, such as cyclopropyl;

(D3} 5- 1o 10-membered heteroarvl, such as pynidinyl or pvrazolyi;

(E) Co~Ciq aryl, such as phenyl;
(F) -CN;

(G) ~OR?, such as ~OCHs; or
(H) -NR*RS, such as -N{(CHz);

{SFV) R%is:
(A} unsubstituted C1-Cs alkyl, such as C1-Cz alkyl;
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(B} C1-Ce alkyl, such as €1~ alkyl, 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-Cs alkvl, such as ~0-C1-Co alkyl;
(D) ~0-C1-Co alkyl, such as -0-C1-Cz alkyl, each of which is substituted by 1,
2, 3, 4 or 5§ R*™ groups which may be the same or different;
(E) unsubstituted C3-Co cycloalkyl, such as cyvelopropyl or evelobutyi; or
(F} Cs-Co cvcloalkyl, such as cyclopropyl or cyclobutyl, each of which is
substituted by 1, 2, 3, 4 or 5 R? groups which may be the same or different;
and
(SFVD R¥ s
{A) halogen, such as fluoro;
(B C5-Cs cycloalkyl, such as cyclopropyl or cyclobutyl, each of which is
optionally substituted by halogen;
(C} 5- to 10-membered heteroaryl optionally substituted by Ci-Cs alkyl, such
as pyvrazolyl substituted by methyl;
(D) 3- 1o 1Z-membered heterocyclyl optionally substituted by halogen or oxo,
such as oxetanyl optionally substituted by fluoro, unsubstituted
tetrahydroturanyi, pyrrolidinyl substituted bv oxo, unsubstituted morpholinyi,
morpholinyl substituted by oxo, or dioxanyl;
(E) -8(01R°, such as -S{ORCH;;
(F} —~C{OINRR’, such as —~COIN(CH3):
(G) -NRC(O)RY, such as -NHC(O)CH:; or
(H) -OR’, wherein R is:
(i} hvdrogen;
(it} ~CHs;
(ii1) -CH2CHz;
(iv) -CH:CHF3;
(v} -CHaCFs;
{vi} phenyl substituted by 0-2 fluoro groups; or
(vit} pyridinyi substitated by 0-1 methyl group.
{86189} 1t is understood that compounds of formmula {1} or any varnation 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 vanation 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 (SFI), (8FI, (SFII) and (5FV). In one such example,
a compound of formula {§) or any vanation thercof described herein, or a salt thereof, can in
one embodiment have the following structural features: (SF1) and any one or two or all of
(SFI), (SFHI) and (SFV) or any sub-embodiment thereof. In one such example, a compound
of formula (I} or any vanation thereof described herein, or a salt thereof, can m one
embodiment have the following structural features: (S8FII} and any one or two or all of {SF),
{SFHI) and (SFVY) or any sub-cmbodiment thereof. In one such exanple, a compound of
formula (I} or any varation thereof described herein, or a salt thereof, can in one embodiment
have the following stractural features: (SFII) and any one or two or all of (8FI, (SFII) and
{8FV) or any sub~embodiment thercof. In one such example, a compound of formula (1) or
any variation thereof described herein, or a salt thereof, can i one embodiment have the
following structural features: (SFV) and any one or two or all of (8F1), (SFII) and (SFIIT} or
any sub-cmbodiment thereof. 1t 1s understood that the sub-embodiments of structural features
can likewise be combined in any manner. Although specific comabinations of structural
features are specifically noted below, 1t 1s understood that each and every combination of
features is embraced. In one aspect of this variation, (8F1) and (SFID apply. In another
variation, (SF1) and (SFII) apply. In another vanation, (8F1) and (8FV) apply. In another
variation, (SFH) and (SFUI) apply. In another vanation, (SFID and (SFV) apply. In another
varigtion, (SFUI) and (5FV) apply. In another variation, (S8F1), (SFII), and (SFi) apply. In
ancther vanation, (SFD), (SFHD, and (SFV) apply. In ancther vanation, (§F1), (SFHI}, and
{(SFV) apply. In another variation, (SFI, (SFI), and {(SFV} apply. It is understood that cach
sub-embodiment of the structural features apply. For example, (SFIH) s (SFHD{AX),
(SFHD{A)1)L(SFHB{A)u1), (SFHIXAY1v), (SFHD{AYv), (SFHIM A (vi}, (SFIHI AN viL),
(SFHD{AY v, (SFID(A X, (SFHD{AY), (SFHD(A)Y), (SFUD(A Y1), (SFHD{A¥Mxin),
(SFHDHAYxv), (SFID{AYxv), (SFHD{Asvi), (SFUDB{ A xvi), (SFHD{A}xvii),
(SFHIWB)), (SFUHIXB)(i13, (SFHD{B) 1), (SFHD(B)(iv), (SFHIDYB}v), (SFHD(B}vi),
(SFHIYB)(vi), (SFHDLB)Y v, (SFHD(B)(ix), (SFHD{BXx), (SFHNB(x1), (SFID(B)(xn),
(SFULB)Y(xut), (SFUDE)Yav), (SFIHNNB)(xv), (SFUDE)Gvy, (SFINBY xvil),
(SFHIYB)oviny, (SFHIXC), or (SFITHD). In one aspect of this varation, (8FV) is
(SFVYA), (SFVYB), (SFVY(C), (SFVHD), (SFVHE), or (SFVH(F).

{86196 In another vanation, (SFI), (8K, (SFUB{A)), (SFVYB), and (SFVD{(A) apply. In
another variation, (SFI), (SFID, (SFHIM Ay, (SFVHB), and (SFVYD(A) applv. In another
variation, (SFD, (SFID), (SFHD{A Y1), (SFVHB), and (SFVI}A) apply. In another vanation,
(SFL, (SFH, (SFUDAX ), (SFVB), and (SFVINA) apply. In another variation, {(SFI},
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(SFH, (SFHDAXY), (SFVYB), and (SFVIA) apply. In another variation, (SFI}, (SFIE,
{(SFHI¥ AN i), (SFVB), and (SFVD{A) apply. In ancther vanation, (8F1), (SFi},
{(SFHD}AYvi), (SFVHB), and (SFVD{A) apply. In another varation, (SFI), (SFI),
{(SFHI}AYvui), (SFVHB), and (SFVI}A) apply. In another vanation, (SFI), (SFI),
(SFHINAXIx), (SFVHB), and (SFVD{A) apply. In ancther variation, (§F1), (8FH},
(SFHINAYx), (§FV B}, and (SFVIA) apply. In another vanation, (SFI), (SFH),

(SFHI} AXx1), (SFVB), and (SFVD{A) apply. In ancther varniation, (§FI), (SFil),
{(SFHID{A}x), (SFVHB), and (SFVI}A) apply. In another vanation, (SFI), {(SFI),
(SFHI} A} xat), (SFVYB), and (SFVI}A} apply. In another variation, (SFI}, (SFH),
{(SFHIYB)(1), (SFIVHA), (SFVYB), and (SFVI{A) apply. In another variation, (SF1), (SFII),
(SFHIXB)(11), (SFIVYB), (SFVHB), and (SFVI}A) apply. In another vanation, {SFI), {(SFI),
(SFHINB)u), (SFIVYC), (SFVHB), and (SFVIXA) apply. In ancther variation, {SFI), {(SFH),
(SFHI¥BYu), (S§FIVYD), (SFVYB), and (SFVIHA) apply. Inn ancther vanation, (SF1), (SFI},
(SFHI}B)(1), (SFIVYE), (SFVHB), and (SFVIA) apply. In another vanation, (SFI), (SFII),
(SFHI}B)1), (SFIVEF), (SFV)(B), and (SFVD{A} apply. In another variation, (SFI), (8F},
(SFHIYB)(1), (SFIVHG), (SFVB), and (SFVIHA) apply. In ancther varation, (§F1), (SFII},
(SFHDBG, (SFIVYH), (SFVYB), and (SFVH{(A) apply. In another vaniation, (SF1), (SFII),
(SFHIMBYv), (SFIVHA), (SFVYB), and (SFVIXA) apply. In another vanation, (SFI},
(SFH, (SFUDBYav), (SFIVY(B), (SFVHB), and (SFVD(A) apply. In another variation,
(SFL, (SFI, (SFUDB(v), (SFIVXO), (SFVYB), and {SFVI{A) apply. In ancther
variation, (SFL), (SFIL), (SFHDBY ), (SFIVYD), (SFVHB), and (SFVD{A) apply. In
another variation, (5F1}, (SFI, (SFHIXB)v), (SFIVE), (SFVHB), and (SFVIXA) apply. In
another vartation, (SF1}, (SFH, (SFIITYBYiv), (SFIVYF), (SFVXB), and (SFVD{A} apply. In
another variation, (S8F1}, (SFI, (SFIIYBXiv), (SFIVHG), (SFVHB), and (SFVINA} apply.
In another vanation, (SFI), (SFII), (SFIIXBGv), (SFIV){H), (SFVXB), and (SFVI}{(A)
apply. In another varation, {(8F), (§FI), (SFHINB Y} viy), (SFIVYA), (SFVHB), and
{(SFVIA) apply. In another variation, (SFL}, (SFH), (SFUYB)vity, (SFIVB), (SFV(B),
and (SFYD(A) apply. In another variation, (SFD), (SFIL), (SFHDB (v, (SFIVXT),
{(SFVY}B), and (SFVD{A) apply. In another vanation, (SFL), (SFH), (SFHIXB)(vii),
(SFIVY(D), (SFVHB), and (SFVD{(A) apply. In another vanation, (SFL, (SFH),
{(SFHI¥B(vit), (SFIVYE), (SFV}B), and (SFVYIA) apply. In ancther vanation, {SF1),
{(SFID, (SFUDB)Y v, (SFIVYF), (SFV(B), and (SFVIXA) applv. In another vanation,
(SFL), (SFI), (SFHDB)vu), (SFIVYG), (SFVH(B), and (SFVD(A) apply. In another
variation, (SFL, (SFIH, (SFHINB) v}, (SFIVYH), (SFVYB), and {(SFVIHA) apply. In
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another vartation, (8F1}, (SFH}, (SFHIYB)Y xvi), (SFIVYA), (SFVYB), and (SFVD{(A) apply.
In another vanation, (SFL), (§Fi}, (SFUHBYxviy, (SFIVI(B), (SFVX(B), and (SFVI}A)
apply. In another vanation, (SF1), (5F), (SFUDLBYxvi), (SFIVY(C), (SFV (B}, and
{(SFVDA) apply. In another vanation, (SFD, (SFH), (SFUDB)(xvi}, (SFIVHD), (SFVXEB),
and (SFVIY(A) apply. In another vanation, (SF1), (SFIE), (SFHD{BY v}, (SFIVH(E),
{(SFV¥{(B), and (§FVB{A) apply. In another variation, (SF), {§FID, (SFHIXB)(xvi},
(SFIVY(F), (SFVXB), and (SFVD{A) apply. In another vanation, (SF), (SFil),
{(SFHDYB)Yoov), (SFIVHG), (SFVHB), and (SFVD(A) apply. In another vanation, {(5FI),
(SFID, (SFHDB vy, (SFIVYHY, (SFVYB), and (SFVIXA) apply. In ancther variation,
{SFD), (SFiL)., (SFHDBYv). (SFIVYB), (SFYY(B), and (SFVD{A) apply. In another vaniation,
{(SFD, (SFI), (SFIDB)(vin), (SFIVB), (SFVHB), and (SFVI}A) apply. In another
varigtion, (SFD, (SFI), (SFHIYB)x), (SFIVHB), (SFV(B), and (SFVI}A) apply. In another
variation, (SFL, (SFIL, (SFHINB)«, (SFIVIB), (SFVYB), and (SFVD{A) apply. In
another vanation, (SF1), (SFI, (SFHIB)xiv), (SFIVB), (SFVH(B), and (SFVIXA) applv.
In another vapation, {(8FD, (SFH), SFUD(B)xv), (SFIVHB), (SFVIB), and (SFVD{A)
apply. In another vanation, (SFIL), (SFH), (SFUDYB)(xvit), (SFIVY(B), (§FV}B), and
{(SFVD{A) apply. In another variation, (SFE), (SFI), (SFHD{B(xvud), (SFIVYB), (SFVHB),
and (SFVI}(A) apply.
[88191] In another vartation, (S8F1), (5FID), (SFIIB(A)G), (SFVXB), and (SFVYDI{H)i1) apply.
In another vanation, (SFI), (8K, (SFUD{AMu), (SFVB), and (SFVYH(H)(t apply . In
another vanation, (SF1, (SFID, (SFHIYA)Y ), (8FVYB), and (SFYD{H)11) apply. In another
variation, (SFI), (SFID), (SFHD{AYv), (SFVYB), and (SFVDH{H)(1) apply. In another
variation, (SFL), (SFH), (SFHD{AMv), (SFVYB), and (SFVD{H}11) apply. In another
variation, (SFL, (SFHD, (SFHDH A v, (8FVYB), and (SFYD{EHG) apply. In another
variation, (SFD, (SFID), (SFHDA X v, (SFVYB), and (SFVDI{H)G1) apply. In another
varigtion, (SFD), (SFIL), (SFHDA X v}, (SFVYB), and (SFVIXHY(i1) apply. In another
variation, (SFL), (SFIL, (SFHIHAMx), (SFVB), and (SFVH{H) 1) apply. In ancther
variation, (SFL), (SFIL, (SFHI{AXX). (SFV(B), and (SFVD({H)(G1) apply. In another
variation, (SFI), (SFID), (SFHD{A)Yx), (SFVYB), and (SFVDH{H)(1) apply. In another
variation, (SFL), (SFH), (SFHD}AMxa), (SFVHB), and (SFVD{H)Y ) apply. In another
variation, (SFL, (SFID, (SFH A (xa), (SFVXB), and (SFVIXH(D apply. In another
variation, (SFD), (8FID, (SFHDBG, (SFIVIA), (SFVB), and (SFVD{H)1) apply. In
another vanation, (SFI), (SFID, (SFRD{BD, (SFIVYB), (SFVYB), and (SFVD{HHG apply.
In another vanation, (SFL), (SFi), (SFHIBa1), (SFIVHC), (SFVI(B), and (SFVD{H) )
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apply. In another variation, (SFI), (SFHY, (SFIIX B}, (SFIVHD)}, (SFVHB), and
(SFVD{H)1) apply. In ancther vanation, (§F, (SFiD), (SFID(B X, (SFIVHE), (SFVYB),
and (SFVD{(H)(1) apply. In another variation, (SFL), (SFI), (SFOIMB)(in), (SFIV)(E),
{(SFVHB), and (SEFVHH)(1) apply. In another variation, (SF), (S8FH), (SFID(B) 1),
(SFIVYG), (SFVHB), and (SFVD(H) 1) apply. In ancther variation, {SFI), (§8FH),
(SFHI¥BYu), (§FIVYH), (SFV}B), and (SFVYH(H)(1t) apply. In another vanation, {SFI),
(SFIL, (SFHDBYv), (SFIVYA), (SFVYB). and (SEVD(HGY) apply. In another variation,
(SFD), (SFIL), (SFIDB)(av), (SFIV(B), (SFVYB), and (SFVD{H)G) apply. In another
variation, (SFI), (SFID, (SFHD(B)(av), (SFIVHO), (SFVYB), and (SFVIHH1) apply. In
another vanation, (SFI), (SFID, (SFUID{BE)Yav), (SFIVID), (SFVB), and (SFVD(H)()
apply. In another vanation, {(SFT), (§FI1), (SFHINB)av), (SFIVYE}, (SFV)B), and
(SFVD(H)a1) apply. In another vanation, (SFL), (SFI, (SFUDBv), (SFIVXE), (§8FVX(B)
and (SEFVIH)( apply. In another vanation, {(SFL, (SFH), (SFUHDB)av), (SFIVHG),
(SFVY(B), and (SFVDH({H)(11) apply. In ancther variation, (SF), (SFI), (SFIHYB(v),
(SFIVY(H), (SFVYB), and (SFVD{H)(11) apply. In another varnation, (SF), (SFI),
(SFHIMB)(vit), (SFIVYA), (SFVYB), and (SFVI{H)1) apply. In another vanation, (SFI),
{(SFID, (SFUDB)Y v, (SFIVY(B), (SFVY(B), and (SFVD{H)(11) apply. In ancther vanation,
(SFD), (SFH), (SFUH(B)(vi1), (SFIVHO), (SFVHEB), and (SFVD{H)(11) apply. In another
varianion, (SFI}, (SFID, (SFHDB)(vii), (SFIVHD), (SFVYB), and (SFVYD(H)(11) apply. In
another variation, (SFL), (SFID, (SFHD{BXviL), (SFIVY(E). (SFVYB), and (SFVD{H)Y 1)
apply. In another vanation, (SFD), (SFID, (SFUDB)Yvi), (SFIVYF), (SFVH(B). and
(SFVD(H)1) apply. In another vanation, (SFI), (SFH}, (SFUHD(B)vu), (SFIVYG), (SFVX(B),
and (SFVIIH(11} apply. In another variation, (SFL}, (SFI, (SFHIYB)va), (SFIVI(H]),
{(SFVHB), and (SFVE(H)G1) apply. In another vanation, (SF1), (8K, (SFIB){xvi),
{(SFIVY{A), (SFVHB), and (SFVD{H){(11) apply. In another vanation, (SFI), (8FH),
(SFHINB)xvi), (SFIVY(B)}, (SFVHB), and (SFVI{H)X11) apply. In ancther variation, {SFI),
(SFI), (SFUDBYxvi), (SFIVYC), (SFVY(B), and (SFVH{H) 1) apply. In another variation,
(SF), (SFI), (SFHDBYxv), (SFIVYD), (SFVYR), and (SEVD{HM1) apply. In another
variation, {(SFT), (SFID), (SFHDBYxvi), (SFIVYE}, (SFVYB}, and (SFVD{H)) apply. In
another vartation, (SFI}, (SFIL, (SFHDB ) xw), (SFIVHE), (SFV)(B), and (SFVD{H)(1)
apply. In another vanation, (SFL), (SFHL, (SFUDBYxvi), (SFIVYG), (SFVXB), and
{(SFVD{H){(1) apply. In another variation, (SF, (SFH), (SFIHD(B)(xvi), (SFIV{H),
{(SFVHB), and (SFVH(H)() apply. In ancther variation, (SFI), (8FH), (SFIXBYv),
(SFIVY(B), (SFVYB), and (SFVH{H}u) apply. In another variation, (SF1), (SFIL,
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(SFHIYB)(vin), (SFIVYB), (SFVYB), and (SFVD(H)¢11) apply. In ancther varation, {(§FI),
{(SFID, (SFHIYB}x), (SFIVYB), (SFVY{B), and (SFVYD{H) 1) apply. In ancther variation,
{SFD), (SFi, (SFIUDBY(xm), (SFIVYB), (SFVY(B), and (SFVD{H)(W) apply. in another
variation, (SFT}, (SFID, (SFHDBxav), (SFIVYB), (SFVHB), and (SFVIH)) applyv. In
another variation, (SFI), (SFID, (SFHD{BYxv), (SFIV)B), (SFV)B), and (SFVIXIINi)
apply. In another variation, (SF), (§FH), (SFHINB}xvi), (SFIVHB), (SFVXB), and
(SFVD(H)1) apply. In another vanation, (SFIL), (SFil), (SFUD(B}xvin), (SFIVB),
(SFVYB), and (SFVD{H)(1) apply.
{66192} In another variation, (SFI), (SFII), (SFHIDA1), (SFVYB), and (SFVI}{H){v) apply.
In another variation, (SFL), (SFI), (SFIIY A, (SFVB), and (SFVH{H)v) apply. In
another vanation, (SFI), (SFID, (SFHIM A1), (SFVYB), and (SFVD{H}v) apply. In another
varigtion, (SFD), (SFIL), (SFHIDNANiv), (SFVYB), and (SFVD{H}v) apply. In another
variation, (SFL), (SFIH), (SFHIHAMy), (SFVXB), and {(SEVD{HMV) apply. In ancther
variation, (SFT), (SFIL, (SFHD{AXv1), (SFVYB), and (SFVD{H)XV) apply. In another
variation, (SFI), (SFID), (SFHD{A} v}, (SFVHB), and (SFVI}H){v} apply. In another
variation, (SFL}, (SFI), (SFHD}A v, (SFVYB), and (SEFVIHMvV) apply. In another
variation, (SFL), (8FID, (SFHDAYx), (SFVYB), and (SFV(HXV) apply. n another
variation, (SFT}, (SFID), (SFHDAY), (SFVHB), and (SFVD(HMV) apply. In another
varigtion, (SFD), (SFIL), (SFHIN A a), (SFVYB), and (SFVD{H)Xv) apply. In another
variation, (SFL, (SFIL, (SFHDHAYxm), (SFVHB), and (SFVDH)v) apply. In another
variation, (SFT), (SFIL), (SFHD{AY(xum1), (SFVHB), and (SFVD{E)(V) apply. In another
variation, (SFI), (SFIL), (SFHIHB)G), (SFIVYA), (SFVXB), and (SFVDH{HKV) apply. In
another vartation, (8F1}, (SFH}, (SFHIYB) 1), (SFIVYB), (SFVHB), and (SFVD{HXv) apply.
In another variation, (S8F1), (SFI), (SFIID{B X)), (SFIVYO), (SFV)B). and (SFVI{H)Nv)
apply. In another vanation, {(SFI), (5FI), (SFUHDNB Y1), (SFIVHD), (SFVY(B), and
(SFVI){H)v) apply. In ancther variation, (SF1), (SFI), (SFHIXB)G1), (SFIV(E), (SFVX{B),
and (SFVD(H}v) apply. [o another variation, {SFD, (SFH), (SFIBB X)), (SFIVY(E),
(SFV)(B), and (SFVDB{H){v) applv. In another vanation, (SFI), (SFIL), (SFHD(B)u).
{(SFIVYG), (SFVHB), and (SFVD{H){v) apply. In another vanation, (SFT), (SFII),
(SFHIMB)(1), (SFIV(H), (SFVHB), and (SFVD(H) v} apply. In another vanation, {SFL),
(SFID, (SFHINB)av), (SFIVHA)Y (SFYYB), and (SFVD{H}v} apply. In another variation,
{(SFD), (SFi., (SFIDBY(v), (SFIVYB), (SFVH(B), and (SFVD{HXv) apply. In another
variation, (SFT), (SFI), (SFHDBYv), (SFIVXC), (SFVYB), and (SFVD{HK V) apply. In
another variation, (SFL), (SFID, (SFHD{BYv), (SFIVHD), (SFVYB), and (SFVH{HXv)
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apply. In another variation, (SFL), (SFID), (SFUIXBYiv), (SFIVXE), (SFVXB), and
{(SFVD{H)}v) apply. In another variation, (SF), (SFIL, (SFHD(BYv), (SFIVIE), (SFYXB),
and (SFVD{H)v) apply. In another vanation, (5F1), (SFIL), (SFUD(BYv), (SFIVY{G).
{(SFVHB), and (SFVHH)(v) apply. In another vanation, (SFI, (SFIH), (SFHIHB(v),
(SFIVI(H}, (SFVHB), and (SFVD(H) v} apply. In another vanation, (5F1), (SFIL),
(SFHINB}vu), (SFIVYA), (SFVXB). and (SFVI{HXv) apply. In ancther variation, {(§F1),
(SFH, (SFUD(BYvu), (SFIVY(B), (8FVHB), and (SFVYD(HXv) apply. In another vanation,
(SFD, (SFID, (SFHD(BY vn), (SFIVXC), (SFVHB), and (SFVD{H)(v) apply. In another
variation, (SFT), (SFIB), (SFHIMB)(vii), (SFIVHD), (SFVHB), and (SFVI{H}v) apply. In
another vanation, (SFI), (SFID, (SFUBYvu), (SFIVE), (SFVIB), and (SFVIXHXv)
apply. In another vanation, (SF), (8FI, (SFUD(B)vin), (SFIVYF), (SFVY(B), and
(SFVI(H}(v) apply. In another variation, (SFI}, (SFII), (SFHI}B)vit), (SFIVHG), (SFVY(B),
and (SEFVD{H)v) apply. [o another variation, {5F1), (SFI), (SFIEBXva), (§FIVI{H),
(SFV)(B), and (SFVDH){(v) apply. In another variation, (SFI), (SFIL), (SFHINB)(xvi),
(SFIVYA), (SFVXB), and (SFVD{EHI{) apply. In another vanation, (SFI), (SFII),
(SFHD{B)(xviy, (SFIVIB), (SFVHB), and (SFVD({H(v) apply. In another varation, (SF1),
(SFID), (SFINBYxv), (SFIVHO), (SFVXB), and (SFVIYHXV) apply. In ancther variation,
{(SFD, (SFI), (SFIDB(xvi}, (SFIVHD), (SFVHEB), and (SFVIH)(v) apply. In another
varianion, (SF), (SFID, (SFHIB) (xvi), (SFIVXE), (SFVHEB), and SFVD{HMv) apply. In
another variation, (SFL), (SFID, (SFHD{B)xvi), (SFIVIF). (SFVI(B), and (SFVD{H)(v)
apply. In another variation, (SFD), (SFID, (SFHDB)xvi), (SFIVHG), (BFVB), and
{(SFVD(H)v) apply. In another vanation, (SFI), (SFID, (SFHD(B)(xvi), (SFIVY(H),
(SFVYB), and (SFVI{H(V) apply. In another variation, (SFI), (SFH), (SFHD{B)(v),
{(SFIV}{B)}, (SFV}{B). and (SFVYD{H)Xv) apply. In ancther variation, (SF1), (§FH),
(SFHI}B){viit), (SFIVYB), (SFV)B), and (SFVDH{H){(v) apply. In another vanation, (SFI),
(SFH, (SFIHIYBMx), (SFIVYB), (SFYYB), and (SFVD(H)v) apply. In ancther variation,
(SFT, (SFIL), (SFUDNB(xa1), (SFIVYB), (SFVB), and (SEVI{H}v) apply. In another
variation, (SFD), (SFID), (SFHD(B)Yxwv), (SFIVIB), (SFVYB), and SFVD{HMv) apply. In
another variation, (SFI}, (SFIL, (SFHDBMxv), (SFIVYB), (SFVYB), and (SFVD{HNv)
apply. In another variation, (SFIL), (SFHY, (SFIDYB)}xvit), (SFIVIB), (SFVXB), and
{(SFVD{H)}v) apply. In another variation, (SF), (SFIL, (SFUHD(BY vy, (SFIVHB),
{(SFVHB), and (SFVE{H)v) apply.
[33193] In another variation, (8FD, (SFI), SFUD{AY}, (SFVYB), and (SFYDIE) (v
apply. In another variation, (SFL), {§FH), (SFHDMA ), (SFVYB), and (SFVB{H)vi) apply.
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In another varation, (S8FD), (SFI}, (SFHD A D), (SFVYB), and (SFVDB(H)(vi} apply. In
another variation, (SF1}, (SFH, (SFIHMA(v), (SFVYB), and (SFVH{H)vi) apply . In
another variation, (SFI), (SFID, (SFHIM AN V), (SFVX(B). and (SFYD{(H)(vi) apply. In another
variation, (SFT}, (SFID), (SFHID{A}w1), (SFVIB), and (SFVD{H)(v1) apply. In another
varigtion, (SFD, (SFI, (SFHDYAYvn), (SFVXB), and (SFEVI}{H(vi} apply. In another
variation, (SFL}, (SFIL, (SFHI}A M vui), (SFVHB), and (SFYD{HXvi) apply. In another
variation, (SFT), (SFIL), (SFHD{AYx), (SFVB), and (SFVD{H)vy) apply. In another
variation, (SFI), (SFII), (SFHIHAXx), (SFV)(B), and (SFVD{H){v1) applyv. In another
variation, (SFI}, (SFH), (SFHIK A ), (SFVY(B), and (SFVDY{HYvi} apply. In another
variation, (SFD, (8FID, (SFHDAYa), (SFVB), and (SFVD{H)(vi) apply. In another
variation, (SFT), (SFH), (SFHTYAYxu1), (SFVHB), and (SFVD{H){vi) apply. In ancther
varianion, (SFT), (SFID, (SFHDB)(i1), (SFIVI{(A), (SFV){B), and (SFVIH{H)vi) apply. In
ancther vanation, (SFI), (SFID, (SFHINB) i, (SFIVB), (SFVH(B), and (SFVD(H (v
apply. In another variation, {SFD), (SFI), (SFID(B, (SFIVHO), (SFV)(B), and
(SFVDYH)vi) apply. In another vanation, (SFT), (SFID), (SFUDB)G1), (SFIVHD), (SFVXB).
and (SFVIH} v} apply. In another vartation, {8F1), (S8FID), (SFIID(BY1), (SFIVY(E),
{(SFVHB), and (SFVD(H)(vi) apply. In another vaniation, (SFT), (SFIL, (SFHINB)Y 1),
(SFIVI(I), (SFVHB), and (SFVD(H)(v1) apply. In another vanation, (SFI), (SFII).
(SFHINBXu), (SFIVYG), (SFVXB), and (SFVD(H)(vi} apply. In another variation, {SFI),
(SFI), (SFUDYBYu), (SFIVY(H), (SFVY(B), and (SFVI{H)(v1) apply. In another variation,
(SFL, (SFID, (SFUDBYa), (SFIVYA), (SFVY(B), and (SFYI(H}v1) apply. In another
variation, (SFT), (SFI), (SFHD{B) vy, (SFIVHB), (SFVYB), and (SFVH{Hv1) apply. In
another vartation, (8F1}, (SFI, (SFHIYBXiv), (SFIVYC), (SFVXB), and (SFVD{H)(vi)
apply. In another vanation, (SFL), (SFH, (SFHIXBYav), (SFIVYD), (§FVX(B}, and
(SFVD{H)(v1) apply. In another vanation, (8F1), (SFIL, (SFHIDB)(1v), (SFIVXE), (SFVHB),
and (SFVDH)(vi) apply. In another vanation, (SFI), (SFID, (SFUHIXBv), (SFIVH(E),
(SFVY{B), and (§FVB{H)v1) apply. In another variation, (SFD, (SFI), (SFHD{B v},
(SFIVYG). (SFVYB), and (SFVD{H)(v1) apply. In another vanation, (5F1), (SFI),
(SFHINB)av), (SFIVH), (SFVHB), and (SFVD}H){vi) apply. In another vanation, (8FI),
(SFH), (SFHDBYvn), (SFIVY(A), (SFVY(B), and (SFVD(H3(vi} apply. In another variation,
(SFD), (SFIL), (SFUHD(B)Yvu), (SFIV)B), (SFV}B), and (SFVD{HXvi) apply. In another
variation, {(SFD), (SFID, (SFHIYB vy, (SFIVHO), (SFVHB), and (SFVD{H)}vi) apply. In
another vanation, (SFI), (SFID, (SFRMBMvu), (SFIVY(D), (SFVY(B), and (SFVDH({H) ()
apply. In another variation, (SF), (§FID, (SFHINB}vn}, (SFIVYE), (SFVY(B), and
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(SEFVI)(H)(vi) apply. In another vanation, (SFI), (SFII), (SFHI}B)(vu), (SFIVHE), (SFV)B),
and (SFVI{HMv) apply. In ancther variation, {§5F), (SFI), (SFII(B)va), (§FIVHG),
{(SFVHB), and (SFVEH(H)(v1) apply. In another variation, (SFI), (SFIL), (SFHINBXYvu),
{(SFIV{(H), (SFVHB), and (SFVDH)(vi} apply. In another vanation, (SFT), (SFII),
(SFHINB)xvi), (SFIVYA), (SFVY(B)}, and (SFVE(H)(vi} apply. In another variation, (S5FI},
(SFH, (SFUDBxv1), (SFIV}{B), (SFYYB), and {(SFVH{H)}vi) apply. In ancther variation,
(SFL, (SFi, (SFUD(BY(xv1), (SFIVHC), (5FV(B), and (SFVD(H)vy) apply. In another
variation, (SFI), (SFII), (SFHIHB)oovt), (SFIVHD), (SFV(B), and SFVD{H){(v1) apply. In
another variation, (SF1, (SFHY, (SFIIY B xvy), (SFIVHE), (SFVYB), and (SFVYD{H}vi)
apply. In another vanation, (SF1), (SFIL, (SFUD(B)xvi), (SFIVY{F), (SFV)B), and
(SFVD{H)(v1) apply. In another vanation, (SF1), (SFIL, (SFHD(B)(xv1), (SFIVI(G),
(SFV)(B), and (SFVD{H){v1) apply. In another variation, (SFI}, (SFII), (SFID{B)(xvi},
(SFIVY(H). (SFVHB), and (SFVD{H)v1) apply. In another vanation, {SF1), (SFil),
(SFHIXB)v), (SFIVYB), (SFVB), and (SFVD{H)vY apply. Tn ancther vanation, (SF,
(SFH, (SFHD(B)Yvu, (SFIVHB), (SFVXB), and SFVD{H)w1) apply. In another variation,
(SFD, (§FII), SFHDB)(x), (SFIV)(By, (SFVY(B), and (SFVD{H)vi) apply. In ancther
variation, {(SFD), (SFID, (SFHIMBxa), (SFIVHB), (SFVIB), and (SFVD{H}vi) apply. In
another vanation, (SFI, (SFID, (SFID{B}xav), (SFIVHB). (SFVYB), and (SFVI{Hv)
apply. In another variation, (SF), (§FID), (SFUINB)xv}, (SFIVYBY, (SFVH(B), and
(SFVL(H)v1) apply. In ancther variation, (5F1), (SFIL, (SFHINBY xvu), (SFIVXB),
(SFVY(B), and (SFVD{H)(v1) apply. In another vanation, (SF1), (SFI), (SFHIYB)xvii),
(SFIVY(B), (SFV}B), and (SFVI}{H)v1) apply.

{80134} In another vartation, (SFL), (SFIE), (SFIHXAX), (SFV(B), and (SFVI{H}(vii)
apply. In another variation, (SFL), (SFH), (SFUIXA M), (SFVB). and (SFVB{HM}vit) apply.
In another variation, (SFL), (SFI), (SFIH AW, (SFVYB), and (SFVE(H)(viy) apply. In
another variation, (SFI}, (SFID), (SFHD{A}iv), (SFV)B), and (SFVIH){vii) apply. In
ancther vanation, (SF1}, (SFID, (SFHD{AY v}, (SFVYB), and (SFVD{H}vii} apply. In
another vanation, (SFL, (SFID, (SFHDY{ A, (SFVH(B), and (SFYD{H)(vii} apply. In
another variation, (5F1}, (SFID, (SFHDA Y va), (SFVYB), and (SFVDR{H)(vi1) apply. In
another vartation, (5F1}, (SFI, (SFH A (v}, (SFVHB), and (SFVDXH) (vt} apply. In
another variation, (S8F1}, (SFIL, (SFIM A1), (SFVHB), and (SFVE{H)vu} apply. In
another variation, (SFI), (SFID, (SFHIHA)(), (SFVYB), and (SFVIYH)(vit) apply. In
another vanation, (SFI}, (SFID, (SFIMAMxy), (SFVY(B}, and (SFVD{H)(vii) apply. In
ancther vanation, (SFI), (SFID, (SFHI A ), (SFVYB), and {(SFVD{H){vit) apply. [n
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another vartation, (5F1}, (SFI, (SFHIY A}, (SFVHB), and (SFVDXH) (vt} apply. In
another variation, (SFI), (SFIL, (SFHIMBY), (SFIVYA), (SFVYB). and (SFVI(H)(vii)
apply. In another varation, (SFI), (SFH), (SFUD(B)a1), (SFIVHB), (SFVY(B), and
(SFVD{H){vi1) apply. In another vanation, (SFL), (SFH), (SFHD{B)(1}, (SFIVHT), (SFVXEB),
and (SFVD(H)(vir) apply. In ancther varation, (SFD), (S8FI), SFID(B )iy, (SFIVY(D),
(SFVY{(B), and (§FVB{H)vu) apply. In ancther variation, (§F1), (§FIL}, (SFHIN B} 1),
(SFIVY(E), (SFV){(B), and (SFVIY{H)}(vit) apply. In another vanation, (SF1), (SFI),
(SFHI}B)1), (SFIVYEF), (SFV)(B), and (SFVD(H}vii) apply. In another variation, (5T},
(SFH, (SFHDB Y1), (SFIVHG), (SFVYB), and (SFVD{H){(vi1) apply. In another vanation,
(SFD), (SFI), (SFIDBY(a1), (SFIVI(HD, (SFVHB), and (SEVIXH)(vii) apply. In another
variation, (SFI), (SFI), (SFHIMBYav), (SFIVYA), (SFVHB), and (SFVD{H){(vii) apply. In
another varation, (SFI}, (SFI, (SFHDYBGv), (SFIVHBY, (SFVHB), and (SFVID{H){(vii)
apply. In another variation, (SF), (§FH), (SFHINB)v), (SFIVHC), (SFVHB), and
(SFVD(H){vit) apply. In another variation, (SF1), (SFIL), (SFUHD{BYv), (SFIVYD),
(SFVYB), and (SFVDH{H)(vu) apply. In another vanation, (SFI), (SFIL), (SFIIKBGv),
(SFIVY(E), (SFVY(B), and (SFVD{H)}vi1} apply. In another variation, (8F1}, (SFIE),
{(SFHIYBv), (SFIVYE), (SFVYB), and (SFVIYH)(vit) apply. In another varation, (SFI),
(SFI), (SFIBYv), (SFIVYG), (SFVYB), and (SFVDB{H{v1) apply. In another vanation,
(SFI, (SFID, (SFIHDB(v), (SFIV)Y{H), (SFVXB), and (SFVD{H)(vii) apply. In another
variation, (SFL}, (SFIH), (SFHINB} v}, (SFIVHAL (SFVYB), and {(SFVDXHXvu) apply. In
another variation, (SFIy, (SFIE, (SFHDBY i, (SFIVIB), (SFVYB), and (SFVYD(H) (v
apply. In another vanation, (SFL), (SFH), (SFHDB)(viwy, (SFIVYC), (SFVYB), and
(SFVD(H)vu) apply. In another variation, {8FD), (S8FII), (SFHINBY(va), (SFIV)D),
{(SFV}B), and (SFVE(H){(vii) apply. In another vanation, (SF1), (SFI), (SFHINB(vi),
(SFIVIE), (SFVY(B), and (SFVI{H){(v1) apply. In another vanation, (SF1), (SFII),
(SFHINB}vi), (SFIVHF), (SFVY(B}, and (SFVD{H)(vii) apply. In ancther variation, (SFI),
(SFH, (SFLHDBY iy, (SFIVYG). (SFVY(B), and {(SFYH{H){vit) apply. In ancther variation,
(SFD), (SFI), (SFHDBY(vi, (SFIVYH), (SFVXB), and (SFVDH(H)(vii) apply. In another
variation, (SFT), (SFID), (SFHD{BY(xviy, (SFIVIA), (SFVI(B), and (SFVDH{H) v apply. In
another vartation, (SF1}, (SFIL, (SFHD{B X xv), (SFIVXB), (SFVIB), and (SFVIIH}vii)
apply. In another variation, (SFL), (SFH), (SFIIX B} xvi), (SFIVHC), (SFVB), and
{(SFVD{H)(vi) apply. In another variation, {(SFD, (SFIL, (SFHD(BY(xvi), (SFIVI(D),
{(SFVHB), and (SFVB{H){vit} apply. In another vanation, (8F1), (SFIL), (SFHINB }xv1),
(SFIVY(E), (SFV}{(B), and (SFVE{(H)(vit) apply. In ancther vanation, {SF1), {(SFI),
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(SFHIMBvi), (SFIVI(F), (SFVHB), and (SFVD(H)vir) apply. In ancther vartation, (§F1),
{(SFID, (SFHIMB)Yxviy, (SFIVHG), (SFVHEB), and (SFVD{H}vii} apply. In another variation,
{(SFD), (SFiD, (SFIUDBY(xvi), (SFIVH), (SFVHB), and (SFVD(H)(vii) apply. In another
variation, (SFI), (SFI), (SFHIHBY ), (SFIVH(B), (SFVY(B), and (SFVI{HMvii) apply. In
another vanation, (SFI}, (SFH), (SFHD(B)viu), (SFIV){B), (SFV(B), and (SFVD(H){vi)
apply. In another variation, {8F1), (§F1), (SFHINB»), (SFIV)B), (SFV{(B), and
(SFVD(H){vii) apply. In another variation, (SF1), (5F1L), (SFHD{B)xu), (SFIVYB),
(SFVYB), and (SFVD({H)(vii) apply. In another vanation, (SFI), (SFII), (SFHIDB(xiv),
(SFIVY(B}, (SFVXB), and (SFVD(H)vii) apply. In ancther variation, (SFI), {(§FH),
(SFHD(B)xv), (SFIV){(B), (SFV}B), and (SFVDH{(H){(vu) apply. In another variation, (SF1),
{(SFID, (SFIDB(xvin), (SFIV(B), (SFVXB), and (SFVD(EH){(vi1) apply. In another vanation,
(SFD), (SFH), (SFIBB)(xvin), {(SFIVXB)}, (SFV){B), and (SFVI)(H)(vi1) apply.

136195] Aoy variations or combimations recited herein for compounds of forouuda (1) also
apply to formula (A), with the addition of any possible combinations of R and R1¢.

[66196] Representative compounds are histed m FIG. 1.

[86197] In some embodiments, provided is a compound selected from Compound Nos. 1-66
m FIG, 1, or a sterecisomer thereof {including a muxture of two or more stereoisomers
thereof), or a salt thereof.  In some embodiments, the compound 1s a salt of a compound
selected from Compound Nos. 1-66 1n FI{. 1, or a stercoisomer thereof.

{06198] In some embodiments, provided is a compound sefected from Compound Nog. 1-
147, or a stercoisomer thereof (including a mixture of two or more stereoisomers thereof), or
a salt thereof.  In some embodiments, the compound 1s a salt of a compound selected from
Compound Nos. 1-147, or a stereoisomer thergof.

{86199} In some embodiments, provided 1s a compound selected from Compound Nos. 1-
665, or a stereoisomer thercof (including a mixture of two or more stereoisomers thercof), or
a salt thereof. In some embodiments, the compound is a salt of a compound selected from
Compound Nos. 1-665, or a stereoisomer thereof.

{00200} In some embodiments, provided is a compound sclected from Compound Nos. 1-
780, 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 Mos. 1-780, or a stereoisomer thereof.

{00201} In one vanation, the compound detatled herein 1s sciected from the group counsisting

of:

~
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4-{cvclopropyl{4-(5,6,7 8-tetrahvdro- 1, 8-naphthvridin-2-yvhbuty Damino}-2-{{6-

{diflucromethy hpyrimidin-4-vlamino)outanocic acid;

d-{cyclopropyl{4-(5 6,7 8-tetrahydro-1,B-naphthyrnidin-2-ybutyDaming }-2-(pyrimidin-4-

viaminoybuatanoic acid;

4-{cyclopropyl{4-(5,6,7 #-tetrahydro-1, 8-naphthyridin-2-vhbutyDamino}-2-(( L -methyl- 1H-

pyvrazolof3.4-dipvrimidin-4-vhamino}butanoic acid;

4~((2-hydroxy-2-methylpropy{4-(5.6,7 8-tctrahvdro-1.8-naphthyridin-2 -y Bbuty Bamino)-2-

{pyrimidin-4~-vlaminobutanoic acid;

4-((Z~-methoxvethyi}(4-(3,6,7 8-tctrabvdro-1,8-naphthyndin-2-yHbuty Jamino)-2-{quinazolin-

4-ylanmino}butanoic acid;

d~(cyclopropvl(4-(5,6,7 8-tctrahydro-1,8-naphthyndin-2-vlybutyhamino)-2-(quinazolin-4-
YCIOProps

viaminobutanoic acid;

2-((7-fluorogquinazolin~4-yHamino)-4-{((2-methoxvethyv}{(4-(5,6,7 8-tetrahvdro-1,5-

naphthyridin-2-vl}butyBaminobutanoic acid;

4-((2 2-difluoroethvi){(4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-vDbuty Hamino)-2-

{quinazohn-4-ylaminobutanoic acid;

4-{(3,3~-difluorocvclobutyl)(4-(3,6,7 8-tetrahydro- 1, 8-naphthyndin-2-yhbutyDamino}-2-~

(quinazolin-4-vlamino}butanoic acid;

4-{(Z-methoxyethyvi}4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-yvbutyDaming }-2-({2-

methviquinazolin-4-yaminojbutancic acid;

4~{{2-methoxyethyi}{4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yhbutyamino}-2-(pyrids|2,3-

dipyrimidin-4-viamino)butanoic acid;

2-{(7-fluoro-2-methylguinazolin-4-yDamno}-4-{{Z-methoxyethvi}4-(5,6,7 &-tetrahvdro-1,8-

naphthyridin-2-vl}butyDamino)butanoic acid;

4-{(2-methoxvethy){4-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-yBbutyamino}-2-({7-

(triflnoromethyDguinazolin-4-yhamino)butanoic acid;

~J
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4-{(Z-methoxyethyvi}4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-yvbutyDaming }-2-({2-

{trifluoromethyliquinazclin-4-yhaminobutanoic acid;

4-{(2-methoxyethy}4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-ybutvljamine}-2-((8-

(triftucromethyDguinazolin-4-yhamincbutanoic acid;

4-{(Z-methoxyethyi}4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-vjbuty Damine}-2-{pyrido|3.2-

dipyrimidin-4-ylaminojbutanoic acid;

4~{(2-methoxyethyi}{4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yhbutyamino}-2-(pyrids|3,4-

dipyrimidin-4-viamino)butanoic acid;

2-{(5~-fluoroquimazolin~4-yamino)-4-((2-methoxvethy ){4-(5,6.7 8-tetrahydro-1,8-

naphthyridin-2-vl}butyDamino)butanoic acid;

2-{{6-fluoroquinazolin-4~vhamino)-4-({2~-methoxyethy [ }4-(5,6,7 8-totrahvdro-1,8-

naphthynidin-2-yDbutyhamino}butanoic acid;

2-{{8-fluoroguinazolin-4-yHamino)-4-{((2-methoxvethyv}{(4-(3,6,7 8-tetrahvydro-1,5-

naphthyridin-2-vl}butyBaminobutanoic acid;

2-{{6,7-diftuoroguinazolm-4-yhHamino}-4-({2-methoxyethvi}(4-(5.6,7 8-tetrahvdro-1,8-

naphthyridin-2-yDbatvBamino}buatanoie acid;

4-({2-methoxyethyi}(4-(5,6,7,8-tctrabvdro-1,8-naphthyrdn-2-yhbutyDanuino}-2-((2-methyl-

&-(triflucromethy Hpyamidin-4-yiamino)butancic acid,

2-{{6-{diflucromecthyDpyvrimidin-4-yhamino)-4-((Z-methoxvethy1}{4-(5,6,7 &-tetrahydro-1, 8-

naphthyridin-2-yljbutyDamino}buatanoic acid;

4-{{2-methoxyethy{4-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-ybutyDamino}-2-((2-

(trifluoromethvlpyrimidin~-4-yiamino)butanoic acid;

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

{quimazolin-4-vlamino)butanoic acid;

4~((2-methoxvethyl){4-(5,6,7 8~tctrahydro- 1, 8-naphthynidin-2-yDhbuty Hamino)-2~((6-methvi-

2-{trifluoromethyhpyvrimidin-4-yiamino}butanocic acid;

~J
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4-{(2-(methyisulfonviiethyl ¥ 4-(5,6,7, 8-tetrabydro- 1, 8-naphthyvridin-2-yhbutyllamino}-2-

{quinazohn-4-ylamincbutanocic acid;

4-{(2-phenoxyethvl}{(4-(5,6,7 8-tetrahvdro-1 8-naphthyridin-2-vbutylamine -2« quinazolin-

4-ylamino)butanocic acid;

4-{(3,3-difluoropropyii4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-ylbutyl Jamino}-2-

{quimazolin-4-vlamino)butanoic acid;

4~{(3-fluoropropyi}{4-(5,6,7 8-tetrabydro-1,8-naphthyridin-Z -vibutyhamino)-2-{quinazolin-

4-ylarino)butanoic acid;

4-((Z2-fluoro-3-methoxypropyiH4-(5,6,7. 8-tetrahydro-1,8-naphthyridin-2-viYbutvjamino)-2-

{(quinazolin-4-vlaminobutanoic acid;

2~{{7-fluoro-2~-methylguinazolin-4-yhamino }-4-((2-fluoro-3-methoxypropvi (4-(5,6,7.8-

tetrahvdro-1,8-naphthyridin-2 -vDibutvl}amino))butanoic acid;

4-(((3,3-difluorocyclobutyhmethyi}(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

vhbutyhamino}-2-({ 7-fluoro-2-methylguinazolin-4-vlamino jbutancic acid;

2-(isoquinolin-i-vlammo}-4-({2-methoxvethy!}(4-(5,6,7, 8-tetrahydro- 1,8-naphthyridin-2-

vhbutyDaminobutanoic acid;

4-(( 2-(difluoromethoxy)ethvii4-(5,6,7 8-tetrahydro- 1, §-naphthyndin-2-vhbutyDHamino)-2-

(quinazolin-4-vlamino}butanoic acid;

4-{(Z-methoxyethyl{(4-(5,6,7 8-tetrahydro- 1, 8-naphthyndin-2-viybuty Damino)-2-{quinolin-4-

vlaminojbutanoic acid:

2-{{7-chloroguinazolin-4-yhaminc}-4-((2-methoxyethyl}4-(5,6,7 8-tetrahydro-1.8-

naphthyridin-2-yvlbutybBamino}butanoic acid;

2-{{8-chloroquinazolin-4-yhamino}-4-({2-methoxyethyvi}{4-(5,6,7 &-tetrahydro-1,8-

naphthyridin-2-vl}butyDamino)butanoic acid;

2~{qumnazolin-4-viamino}-4-({(4-(5,6.7 8-tetrahvdro-1,8-naphthyndin-2-vhbutviy(2-(2,2,2-

trifluorocthoxyethyDamino}butanoic acid;

~J
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2-{(7T-fluorg-2-methylgumnazolin-4-yDamino }-4-((Z-(4-fhuorophenoxy yethy{4-(5,6,7 8~

tetrahydro-1,8-naphthyridin-2-vlbutyDaminojbutanocic acid;

4-{(3-fluoropropyi(4-(5,6,7 8-tetrahydro-1, 8-naphthyndm-2-vlbutyDaming}-2-({ 7-

methoxyguinazolin-4-yvijamino}butanoic acid;

4-({2~(2,2-difluorocyclopropoxyjethyvi}{4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-

vhbutyhamino)-2 -<{((7-fluore-2-methyviquinazohin-4-yDaminobutanoic acid;

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

methoxyguinazolin-4-yijamino)butanoic acid;

2-{{6-(1H-pvrazol-1-vlpyrimidin-4-viamino)-4-((2-methoxvethy)(4-(3,6,7 8-tetrabydro-

1,8-naphthyridin-2-yhbutylaminoybutanoic acid;

4~((2-(3,5-dimethyl-1H-pyrazol-1-vDethy{4-(5,6,7 8~tetrahvdro- 1, 8-naphthyridion-2-

vhbutylDamino)-2-{qumazolin-4-ylamino)butanoic acid;

4-((({5)-2-fluoro-3-methoxvpropy¥4-(5,6,7, 8-tctrabvdro-1,8-naphthyrdin-2-yhbutyyanmino)-

2-{{2-methyviqunazolin-4-yDamimobutanocic acid;

4-((2-(3,5-difluorophenoxy)ethyvl}{4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yDbuty Damino)-

2-{guinazolin-4-vlammo)butanocic acid;

2-{{8-chloroquinazolin-4-vlamino }-4-((2-(pyndin-2-vioxy jethvi}{(4-(5,6,7 8-tetrabvdro-1,8-

naphthyridin-2-vl}butyaminojbutanoic acid;

4-{(2{pyridin-2-yvloxyjethyi}{4-(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-vhbutyDamine}-2-

{quinazohn-4-ylamincbutanocic acid;

4-{{2-(2 2-diflucrocthoxy jothyi{4-(5,6.7 8-tetrahvdro-1 8-naphthyridin-2-yDbutyllamino}-2-

{quinazolin-4-ylamino}butancic acid;

2-{pvrido} 3,2~-d{pyrimidin-4-viamino}-4-({(4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-

vhbutyh{(2-(2,2.2 -trifluorocthoxyjethyvaminoYbutanoic acid;

4~((2-((Z~methylpyridin-3-vhoxy)ethy(4-(5,6.7, 8-tetrabvdro-1,8-naphthvndin-2-

vhbutylamino}-2-{quinazolin-4-ylammo)butanoic acid;

~J
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2-{(7T-fluorg-2~-methylgunazolin-4-yDamino }-4-{((2-((2-methvipyndin-3-vloxyethy {4~
{5,6,7 8-tctrahvdro-1,8-naphthyridin-2-ybutyDamino)buatanoie acid;

4-{(2-{(Z-methylpyridin-3-yhoxyiethyli{4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-

yvhbutybBamino-2-(pyrido{3,2-dfpynmidin-4-viamino)butancic acid,

4-{(Z-ethoxyethy4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yhbuatyDamine)-2-(quinazclin-4-
yeihy

vianmino}butanoic acid;

2-{{7-flyoro-2-methylgumazolin-4-yvhamino }-4-((2-{{6-methylpyridin-3-vhoxyethy 1}{(4-
(5,6,7. 8-tetrahydro-1,8~-naphthyridin-2-vibutyDaninobutanoic acid;

4-((Z2~({(6-methylpyridin-3-yDoxyiethy){4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-

vhbutyDamino}-2-(pyrido[3,2-djpyrnmidin-4-viaminobutanoic acid;

4-{(2-((5~-fuoropyrdin-3-vhoxviethyvi(4-(5,6,7. 8-tetrabvdro-1,8-naphthvridin-2-

vhbutylDamino)-2-{qumazolin-4-ylamino)butanoic acid;

4-(( 2-((6-methylpyridin-3-yDoxy)ethyi}4-(5,6,7 8-tetrahydro- 1, 8-naphthyndin-2-

vhbutyhamino}-2-(quinazelin-4-vlaminojbutanoic acid;

4-{(2-((5-fluoropyndin-3-vhoxyviethy)(4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-

yhbutyhamino)-2-{pyrido 3,2 -djpyrimidin-4-ylamino}butanoic acid;

2-((7-fluoro-2-methylquimazolin-4-yhammo}-4-(2-((S-fluoropyndm-3-yHoxyyethyvi}{4-

(5,6,7 &-tetrahvdro-1,8-naphthyridio-2-vDbutyDaminctbutanoic acid;

4-{{({(R)-2-methoxypropyl{4-(5,6,7.8-tetrahydro-1, 8-naphthyridin-2-vlbuty Bamino}-2-

{quinazohn-4-ylamincbutanocic acid;

4-{{2-acetamidoethyl}4-(3,6,7 &-tetrahydro-1, B-naphthyridin-2-ylibutyDamine }-2-

{quinazolin-4-ylamino}butancic acid;

4-{(2-{dimethylamino}-Z-oxoethy}{4-(5,6,7 S8-tetrahvdro-1 &-naphthyvrdin-2-yDbotylamino)-

2-{guinazolin-4-viamino)butanoic acid;

2~({7-fluoro-2~-methylguinazolin-4-yljamino -4 ~((Z-methoxypropyiy4-(5,6,7 8-tetrahvdro-

1, 8-naphthyndin-2-yhbutyDamino)butanoic acid; and

~J
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4~-{(Z-methoxypropyl}{4-(5,6,7 8-tetrahvdro-1 R-naphthyvridin-2-yDbutvl}amine}-2-((2-

methviquinazolin-4-vi)amino)butanocic acid.

[86202] In anocther varation, the compound detailed herein s selected from the group
consisting of:
2~{(3-cyanopyrazin-2-yvhamino}-4-({2-methoxyethyl4-(5.6,7 8-tetrahydro-1, 8-naphthyndin-

2-yDbatyDaminobutanoic acid;

2-{{5~cyvanopyrimidin-2-yhamino}-4~-{({2-methoxypropyi}(4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vl}butyBaminobutanoic acid;

4-{(Z-methoxypropy){4-(5,6,7 8-tctrahydro-1, 8-naphthyridin-2~y jbutyDamino}-2~{(5~

{trifluoromethyDpyninuidin-2-yhamino)butanoic acid;

2-{{5-bromopyrimidin-2-yDamino}-4-({2-methoxypropyiy4-(5,6,7 8-tetrahydro-1, 8-

naphthyridin-2-vl}butybaminojbutanoic acid;

2-{(1H-pyrazolo| 3 4-dipyrimidin-4-vljamino}-4-((2-methoxypropy B{4-(5,6,7, 8-tetrahydro-

1, 8-naphthyridin-2-vhbutyhaminobutanoic acid;

4-{{2-methoxypropyl4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yhbuty Daming}-2-{{2-

(trifluoromethvlpyrimidin~-4-yiamino)butanoic acid;

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

phenyipyrimidin-4-yljanminojbutanoic acid;

4~((2-methoxvpropyi)(4-(3,6,7 8-tetrabvdro-1, 8-naphthyrdin-2-ybutyDanuno}-2-((1-

methyvl-1H-pyrazolo|3 4-dpynmidin-4-yhamino)butanoic acid;

4-(( 2-hydroxyethy]}4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yDbutyamino)-2-{(quinazolin-

d-ylamino}butanocic acid;

2-{(3-cyvanopyrazin-2-yDamino}-4-({2-methoxypropvi(4-(3,6,7 8-tetrahydro-1,8-

naphthyridin-2-yDbatvBamino}buatanoie acid;

2-{({6~(1H-pyrazol-1-vhpyrimidin-4~-vlamino}-4-((2-methoxvpropyl}{4-(5,6,7 8-tetrahydro-

1.8-naphthyridin-2-yBbutylaminobutanoic acid;

~J
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2-{(5-fluoropyrimidin-2-yBamino}-4-{(2-methoxypropy}{4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-yljbutyDamino}buatanoic acid;

2-{{ 1H-pyrazolo[4.3-dpyrimidin-7-yDaminc}-4-{(2-methoxypropyl{4-(5,6,7 8-tetrahydro-

1,8-naphthyridin-Z-vHbutvlaminobutanoic acid:

4-{(Z-methoxvpropyl){4-(5,6,7 3-tetrahydro-1.8-naphthyridin-2-vhbutylamino}-2-({(6-

phenyipyrimidin-4-yljanminojbutanoic acid;

4-{{2-methoxypropyl4-(5,6,7 8-tetrahydro-1 B-naphthyrdin-2-ylbutyDaming }-2-{{5-

phenvipyrimidin-4-viamino)butanoic acid;

2-{{1-methvl-1H-pvrazolo}3.4-dipyrimidin-4-vlamino }-4-{2-phenoxyethy }4-(5,6,7 8-

tetrabydro-1,8-naphthyridin-2-vl)butyDaminojbutanoic acid;

2~{{5-bromopyrimidin-2-vhamino }~-4-{{2-phenoxvethy¥}{4-(5,6,7 8-tetrahvdro-1,8-

naphthynidin-2-yDbutyhamino}butanoic acid;

2-{(5~cvanopyrimidim-2-yHamine }-4-{(2 -fluoro-3-methoxypropyi}{4-(5,6,7 8~tetrahvdro-1,8-

naphthyridin-2-vl}butyBaminobutanoic acid;

4-{(2-fluoro-3-methoxvpropyI4-(5.6,7, 8-tetrahvdro- 1, 8-naphthyridin-2-vibutyDamino)-2-

{(S~(triftaoromethyDpyrimidin-2 -yl yamino}butanoic acid;
YUP; 3

2-{¢(5-bromopyrmidin-2-ylaming)-4~({2-fluoro-3-methoxypropy}{(4-(5,6,7, 8-tetrahvdro-1, 8-

naphthyridin-2-vl}butybaminojbutanoic acid;

4-{(2-fluore-3-methoxypropvii4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vybutyDaming -2~

{(2-(triflooromethypyrimidin-4-ylamino}butancic acid;

4-((2 2-diftuorcethyi}{(4-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-vhbutyBamino}-2-({1-
methyl-1H-pyrazolo{3.4-d jpynmidim~4-yamino)butanoic acid;

4-{(Z-phenoxyethyl}{(4-(5,6,7 8-tetrahvdro-1 8-naphthyridin-2-yDbutyDamine}-2-{((5-

{triftluoromethvipyrimidin-2-vl}amino}butanoic acid;
. - p‘/ o

2-({(1H-pyrazolo|3.4-djpyvrinudin-4-yamino }-4-{(2-phenoxyethyl }{4~(5,6,7 8-tetrabhvdro-1,8-

naphthynidin-2-yDbutyhamino}butanoic acid;
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2-{(6-{ 1 H-pyrazol-1-yDpyrimidin-4d-yBamine}-4-((2-phenoxyethyl}4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yljbutyDamino}buatanoic acid;

4-{(2-phenoxyethyl}(4-(5,6,7 8-tetrahvdro-1 S-naphthynidin-2-v}butyDamingy-2-(¢2-

(triflooromethylpyrimidin-4-vilamino)}butanoic acid;

4-{(Z-phenoxyethyl}{4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-ybutvhamino}-2-{({6-

phenyipyrimidin-4-yljanino ybutanoic acid;

4~{{2-phenoxyethvi}{4-(5,6,7, &-tetrahydro-1,8-naphthyridin-2-vibutyamino}-2-({2-{pyridin-

3-yvhyquinazolin-4-vi}amino)butanoic acid;

4-((2,2-difluorocthvl}(4-(5,6,7 8-tetrahvdro-1. 8-naphthyvridin-2-vDbuty hamino)-2-((5-

(trfluoromethyDpyrinudin-2-vhanmino}butanoic acid;

2~{{5-bromopyrimidin-2-vhamino }~4-{((2,2-difluorocthyl }4-(5,6,7 8-tetrahydro-1,8-

naphthynidin-2-yDbutyhamino}butanoic acid;

4-((2, 2~-diftuoroethyi}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthvridin-2 -vhibutyHamino)-2-((2-

{triflacromethyDpyrimidin-4-vlamino}butanoic acid;

2-{(6-(1 H-pvrazol-1-yDpyrimidin-4-yHamino)-4-((2 2 -difluorcethvi}{4-(5,6,7,8-tetrabydro-
1, &-naphthyndin-2-yhbutyDaminobutanoic acid;

4-((2, 2~-diftuoroethyi}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthvridin-2 -vhibutyHamino)-2-((2-

(pyridin-3-vhquinazolin-4-yamins Youtanoic acid;

4-{(Z-methoxypropy}{4-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-y JbutyDamino}-2-((2-

{pyridin-3-yl)quinazclin-4-ylamino}butanocic acid;

2-{{1-methyi-1H-pyrazolo|3,4-d|pyrimidin-4d-yDamino)}-4-({2-(methyisutfonylethyH{4-
(5,6,7. 8-tetrahydro-1,8~-naphthyridin-2-vibutyDaninobutanoic acid;

4-{(2-{methylsulfonvlethyb{(4-(5,6.7 8-tetrahydro-1 8-naphthyridin-2-yHbatyamino}-2-((3-

{trifluoromethypyrimidin-2-vljamino}butanoic acid;

2~{{5-bromopyvrimidin-2-vhamino }~4-{(2-(methylsulfonyhethyi)}4-(5,6,7 8-tetrabydro-1,8-

naphthynidin-2-yDbutyhamino}butanoic acid;
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4-{(2-{methylsulfonvlethyl}{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yBbutyDamino}-2-{((2-

{trifluoromethyvlypyrinidin-4-yhamino)butanoic acid;

4-{{2-fluoro-3-methoxypropy4-(5,6,7,8-tetrahvdro-1,8-paphthyvridin-2-ybutvlamino)-2-

{{1-methyl-1H-pyrazolo|3 4-djpynmidin-4-yhamino }butancic acid;

4-{(Z-methoxvpropyl{4-(5,6,7 8-tetrahvdro-1.8-naphthyridin-2-vDbutyamino}-2-

{(pyrnmidin-4-vlamino}butanoic acid;

4-{{2-{methylsulfonyliethyl¥(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vBbuty Daming -2 -{{2-

{pyridin-3~vhquinazohin-4-yhanmunoc}butanoic acid;

2-{{6-(1H-pyrazol-1-vlpyrimidin-4-vhamino)-4-((2-fluoro-3-methoxypropvi 4-(5,6,7 8-

tetrabydro-1,8-naphthyridin-2-vl)butyDaminojbutanoic acid;

4~((2-fluoro-3-methoxvpropviN4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-vlbutvlamino)-2-

((2-(pyridin-3-yhquimazolin-4-vlamino)butanoic acid;

4-((2-fluoro-3-methoxypropyH4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-ybutvlamino)-2-

{(3-phenylpyrimidin-4-yDaminocfhutanoic acid;

2-{(S-cyvanopyromdin-2-vhjamino}-4-((2-phenoxyethyi}(4-(5,6,7, 8-tetrahvdro-1,8-

naphthyridin-2-yDbatvBamino}buatanoie acid;

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

1,8-naphthyridin-Z-vbutvlaminobutanoic acid:

4d-{cyclopropvi{4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-ybutylamino -2 -((5-

{trifluoromethyvlypyrinidin-2-yhamino)butanoic acid;

d~{cyclopropyl(4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yHbuty amino}-2-{(2-

(trifluoromethvlpyrimidin~-4-yiamino)butanoic acid;

2-{{(1H-pyrazolo|3.4-dipyrmidin-4-vijamino}-4-(cyclopropyi(4-{3.,6,7 8-tetrabydro-1,8-

naphthyridin-2-vl}butyDamino)butanoic acid;

2~{{(5-cyclopropvipvrimidin-2-vamino)-4~{((2-phenoxvethy){4-(5,6,7 8~tctrahydro-1,8-

naphthynidin-2-yDbutyhamino}butanoic acid;

80



WO 2020/210404 PCT/US2020/027335

2-{(5-cyanopyrimndin-2-yljamino}-4-((2,2-difluorosthy{4-(5.6,7 8-tctrahydro-1 8-

naphthyridin-2-yljbutyDamino}buatanoic acid;

4-{(2,2-difteoroethyi}(4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vBbutyDamino}-2-((5-

phenylpyrimidin-4-vijaminojbutancic acid:

4-{(2 2-diftuorocthyi}(4-{5.6,7 8-tetrahydro- 1 #-naphthyridin-2-yHbuty Damino)-2-

{(pyrnmidin-4-vlamino}butanoic acid;

4-((2 2-diftuorcethyi}{(4-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-vhbuty Bamino}-2-({5-

fluoropyrimidin-2-vhamino)butanoic acid;

4-((2,2-difluorocthvl}(4-(5,6,7 8-tetrahvdro-1. 8-naphthyvridin-2-vbuty hamino)-2-((6-

methyl-2-(pyridin-4-yDpyrimidin-4-yjaminoybutanoic acid;

4-((2-(4~-fluorophenoxy)ethyiN4-(5,6,7, 8-tctrahydro-1,8-naphthyridin-2 -yl jbutyamino -2 -

{{1-methyl-1H-pyrazolo[3 4-djpyrmidin-4-viammnobutanoic acid;

2-{{5~cyclopropylpyrimidin-2-vhamino)-4-({Z-methoxypropvi}(4-(5,6,7 8-tetrahvdro- 1,8~

naphthyridin-2-vl}butyBaminobutanoic acid;

2-{(1H-pyrazolo| 3 .4-djpyrimidin-4-vijamino}-4-{(2-(methvisulfonvhethvi}{4-(5,6,7 8~

tetrahydro-1 8-naphthyridin-2-vlibutyljamino}butancic acid;

2-{(6-(1H-pyrazol-1-vDpyrmmdin-4-vhamino)-4-((2-(methvisulfonyethvi}4-(3,6,7 8-

tetrahydro-1.8-naphthyridin-2-vDbetylJamino)butancic acid;

4-{(2-fluore-3-methoxypropvii4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vybutyDaming -2~

{pyrimidin-4-ylaminobutanoic acid,;

4~({2-fluoro-3-methoxvpropy4-(5.6,7,8-tetrahvdro-1,&-naphthyridin-2-yDbutylamino)-2-

{{6-phenylpyrimidin-4-y)amino ybutanoic acid;

4-{{oxetan-Z-vimethy13{4-(5,6,7.8-tetrahydro-1,8-naphthyrdin-2-yiybuiyhamino)-2-

{quimazolin-4-vlamino)butanoic acid;

4~((3-hydroxy-2~-(hyvdroxymethy Dpropv1}{4-(5,6,7, 8-tetrahydro- 1, §-naphthyridin-2-

vhbutylamino}-2-{quinazolin-4-ylammo)butanoic acid;
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2-{(5-bromopyrimidin-2-yBamine}-4-((3, 3-difluoropropyvi}(4-(5,6,7 8-tetrahvdro-1 8-

naphthyridin-2-yljbutyDamino}buatanoic acid;

4-{(3,3-diflacropropy¥4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-yDbutyDammo}-2-{(5-

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

4-((3,3-diftuoropropv i} 4-(5,6.7. 8-tetrahvdro- 1, 8-naphthyridin-Z-vi}butyljamino)-2-({ 1-

methyvi-1H-pyrazolo]3.4-djpyrmudin-4-yhamino }butanoie acid;

4-((3,3-diftucropropy i 4-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-yDbutyDHamino}-2-{(2-

(trifluoromethvlpyrimidin~-4-yiamino)butanoic acid;

2-{(5-cyclopropylpyrinidin-2-yhamino }-4-((3,3-difluoropropy{4-(5,6,7 8-tetrahvdro-1.8-

naphthyridin-2-vl}butyDamino)butanoic acid;

4-{(3-fluoropropyl {(4-(3,6,7 . 8-tetrahvdro-1,8-naphthvndin-2 -y butvhanino -2 -({ I-methyl-

{H-pyrazolo[3 4-djpvrimidin-4-yDaminoYbutanoic acid;

4-((3-fluoropropyl{4-(5,6,7 8-tetrahvydro-1,8-naphthyndm-2-yhbutyDamino)-2-({5-

{triflacromethyDpyrimidin-2-vlamino)butanoic acid;

2-{(S-cyvanopyrmmdin-2-vhamino}-4-((2-(4-fluorophenoxyethvi}{4-(3,6,7 8-tetrahydro-1,8-

naphthyridin-2-yDbatvBamino}buatanoie acid;

4-(( 2-(4-fluorophenoxy)ethvii4-(5,6,7 8-tetrahydro- 1, 8-naphthyndin-2-yhbutyDamino)-2-

{(3-{trifluoromethyDpyrinudin-2-ylaminoihutanoic acid;

4-{(2-{dimethylamino)-2-oxoethy){4-(5,6,7 B-tetrahvdro-1,&-naphthyridin-2-y Dbatylamino)-

2-{{(1~-methyi-1H-pyrazolo}3.4-d pyrimidin-4-ylamino}butanoic acid;

4-{{2-{(hmethyvlamino)-2-oxoethy3{4-(5,6,7 8-tetrabydro-1 8-naphthyridin-2-y ibutyljamino}-

2~(5-(trifluoromethylpyrinudm-2-yhamine butanoic acid;

4-((2,2-diftuoroethyl}{(4-(5,6,7 8-tetrahvdro-1, 8-naphthvridin-2 -yhbuty Bamino)-2-{(6-

phenyipyrimidin-4-yljanminojbutanoic acid;

2~((1H-pyrazolo| 3, 4-dipyrinudin-4-vDamino}-4-{(2~(4-flucrophenoxylethy ){4-(5.6,7 8-

tetrahvdro-1,8-naphthvridin-2-yDbutvhamino)butanoic acid;
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2-{(5-bromopyrimidin-2-yBamino}-4-((2-(4-fHluorophenoxy jethyl}(4-(5,6,7 &-tetrahydro-1,8-

naphthyridin-2-yljbutyDamino}buatanoic acid;

4-{(2-{(hmethylamino)-2-oxoethy3{4-(5,6,7 &-tetrahydro-1 B-naphthyridin-2-vibutylamino)-

2~ 2-(trifluoromethyljpyrimidin-4-yhamins Youtanoic acid;

2-{(5~cyclopropylpyvrimidin-2-yhamino)-4-{{2.2-difluoroethyi}{4-(5,6,7. 8-tetrabydro-1,3-

L

naphthyridin-2-vl}butyDamino)butanoic acid; and

4-{{{3-fluorcoxectan-3-yhmethyi}4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-ylbuty Baminc}-2-

{quinazolin-4-ylamino}butancic acid.

{80203} In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composition comprises a compound selected from the group consisting
of one or more of Compound Nos. 1-66 in FIG, |, 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 carner.

{86204] In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composition comprises a compound sclected trom the group consisting
of one or more of Compound Nos. 1-147, or a sterecisomer thereof (including a muxture of
two or more sterecisomers thereof), or a salt thereof. In some embodiments, the composition
comprises a compound sclected from the group consisting of a salt of one or more of
Compound Nos. 1-147. In one aspect, the composition is a pharmaceutical composition that
further comprises a pharmaceutically acceptable carrier.

{86205] In some embodiments, a composition, such as a pharmaceutical composition, is
provided wherein the composition comprises a compound sclected trom the group consisting
of one or more of Compound Nos. 1-663, or a sterecisomer thereof (including a muxture of
two or more sterecisomers thereof), or a salt thereof. In some embodiments, the composition
comprises a compound sclected from the group consisting of a salt of one or more of
Compound Nos. 1-663, In one aspect, the composition is a pharmaceutical composition that
further comprises a pharmaceutically acceptable carrier.

{86206] In some embodiments, a composition, such as a pharmaceutical composition, is

provided wherein the composition comprises a compound sclected trom 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 stergoisomers thereot), or a salt thergof. 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 carmer.

1062071 The mvention also includes all salts of compounds referred to herein, such as
phammaceutically acceptable salts. The mvention also includes any or all of the
stereochemical forms, including any enantiomeric or diastereomeric forms, and any
tantomers or other forms of the compounds descnbed. Unless stereochemistry 1s explicitly
indicated in a chemical structure or name, the structure or name is intended to embrace all
possible stereoisomers of a compound depicted. [n addition, where a specific stereochemical
form s depicted, it 15 understood that other stergochemical forms are also described and
embraced by the invention. All forms of the compounds are also embraced by the 1nvention,
such as crystalline or non-crvstailine 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
coraposition of substantiallv pure compound, including a specific stereochemical form
thereof. Compositions comprising a mixture of compounds of the invention m any ratio are
also embraced by the tnvention, meluding mixtures of two or more stereochemical forms of a
compound of the invention in any ratio, such that racemic, non-racemic, enantiognriched and
scalemic nuxtures of a compound are embraced. Where one or morg tertiary amine moiety is
present in the compound, the N-oxides are also provided and describe

[86288] Compounds described herein are uvB6 integrin inhibitors. In some mstances, it is
desirable for the compound to inhibit other integrins in addition to avp6 integrin. In some
crabodiments, the compound inhibits gvp6 integrin and one or more of aviil, avp3, avis,
2B, a3p1, abfl, o781 and ol 151 integrin. In some embodiments, the compound inhibits
avP6 integrin and avi! integrin. In some embodiments, the compound inhubits avio
mtegrin, avP3 integrn and gvB5 integrin. {n some crobodiments, the compound inhibits
avf6 mtegrin and o2 mtegrin. In some embodiments, the compound nhibits avi6
mtegrin, a2B1 integrin and o3B1 ntegrin. In some embodiments, the compoond inhibits
avP6 integrin and o6P! mtegrin. In some embodiments, the compound inhibits avp6 integrin
and a7P1 integrin. In some embodiments, the compound mbibits avP6 integrin and al 1B1

miegrin,
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[86289] In some mstances, it 1s desirable to avoud mhibition of other integring. In some
embodiments, the compound is a selective avP6 integrn inhibitor. In some embodiments, the
corapound docs not inhibit substantially ¢4B1, avp8 and/or o253 mtegrin. In some
embodiments, the compound inhibits avB6 integrin but does not inhubit substantially 4p1
mtegrin. In some embodiments, the compound mwhibits avB6 integrin but does not mhibit
substantially avP8 integrin. In some embodiments, the compound inhibits avB6 infegrin but
does not inhibit substantially ¢2p3 viegrin. In some cmbodiments, the compound inhibits
ovf6 integrin but does not mhibit substantially the avp8 imntegrn and the o4f1 mtegrn.
{86218 The mvention alse intends isotopically-labeled and/or 1sotopically-enriched forms
of compounds described herein. The compounds herein may contain unnatural proportions of
atomic 1sotopes 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 isotope of the same clement. Exemplary isotopes that can be incorporated
mto compounds of the mvention mclude 1sotopes of hyvdrogen, carbon, nitrogen, oxygen,
phosphorus, sulfur, chlorine, such as H, H, 11C, B¢, ¥C ¥N, 150, 70 2P, 3%, ¥F, ¢CL
Incorporation of heavier isctopes 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 tnstances. As used
herein, cach nstance of replacement of a hydrogen by deuterium 15 also a disclosure of
replacing that hydrogen with trittum.  As used herein, cach instance of enrichment,
substitution, or replacement of an atom with corresponding 1sotope of that atom encompasses
isotopic enrichment levels of one of about: 50%, 60%, 70%, 80%, 909%, 95%, 96%, 97%,
08%, 99%, 99.5%, 99,6%, 99.7%, 99.8%, 99.9%, or 100%, or a range between any two of the
preceding percentages.

[606211] 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 stmilar
1o those described in the accompanying Examples substituting appropriate isotopically-
labeled reagents m place of the corresponding non-labeled reagent.

[86212] In various embodiments, for each of the compounds named or depicted herein,
specifically disclosed are corresponding isctopically 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, e.g., structural variables R! and R'® may be perdeuterated such that
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every hvdrogen therein may be independently replaced with deoternum. Further disclosed are
corresponding isctopically substituted compounds in which one or more hydrogens in the
group corresponding to structural variable R!, but not in optional substituent R'2, may be
mdependently replaced with deutenium. For example, disclosed are corresponding
isotoptcally substituted compounds in which every hydrogen bonded 1o a ring in the group
corresponding to R, but not in optional substituent 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.

{60213} Further disclosed, for example, are corresponding 1sotopically 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
every hydrogen therein may be independently replaced with deuterium. Also disclosed are
corresponding 1sotopically 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
corpound, mav be mdependently replaced with dewtenium. For example, for named
compounds having -CHCHoCHoF corresponding to R?, also disclosed are corresponding
isotopically substituted compounds in which R? is -CD2CHyCHRF, for named compounds
having ~CHsz-cyclopropvl corresponding to R2, also disclosed are corresponding isotopically
substituted compounds in which R? is -CDz-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 -OCD:; for each compound in which R® is -N{CHs ), also
disclosed are corresponding isotopically substituted compounds in which R™ may

be -N{CDs)2; and the tike. 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 deaterum.

{00214} Also disclosed are corresponding isotopically substituted compounds in which R,
R R¥ RY, and each R are independently deuterated. For example, disclosed are
corresponding isotopically substituted compounds in which R*%, R are deuterium, or RY,
R" are deuterivmm, or B1?, RY, R, and RV are all deuterium. Further disclosed are
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compounds in which R* is deuterium and R'* substitutes the tetrahydronaphthyridine-2-yl
group at the 3-position, the 4-position, or the 3- and 4-positions. Also disclosed are
compounds in which R is deuterium and cach R independently replaces cach hydrogen in
the tetrahvdronaphthyridine-2-vi group at the S-position, the 6-position, the 7-position, the S-
and 6-positions, the 3- and 7-positions, the 6- and 7-positions, or the 5-, 6-, and 7-positions,

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

o

00215}) 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 comresponding isotopically substituted 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 perdeuterated; R'? and R may be deuterium; and the 7-position
of the tetrahydronapbthyridine-2-yl group may be di-deuterated. Disclosed are corresponding
isotopically substituted compounds in which: every ring hyvdrogen in R! may be replaced with
deuterium; and each hydrogen in R?2 may be independently replaced with deuterium.
DBisclosed are corresponding isotopically substituted compounds in which: every ning
hydrogen in R! may be replaced with deuterium; the 1-position of R? may be di-deuterated;
R% may be perdeunterated; and RV and R’¥ may be deuterium. Disclosed are corresponding
isotopically substituted compounds in which: R! and R'® may be perdeaterated; the 1-position
of R? may be di-deuterated; R™ mav be perdeutcrated; R and R may be deuterium; and the
7-position of the tetrahvdronaphthyndine-2-vi group may be di-deuterated. Disclosed are
corresponding isotopically substitated compounds in which: every ring hydrogen in R! may
be replaced with deuterium; the -position of R? may be di-deuterated; R* may be
perdeuterated; and RY? and RY may be deuterium.

00216} In some embodiments of the named compounds, each hvdrogen represented in R,
Ria RZ R% RIC RYM R RY 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 substitated compounds in which one or more ring 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 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 hvdrogens in R?, R, or R? and R* may be independently
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be replaced by trittum. Disclosed are corresponding isotopically substituted compounds in
which one of the 3- or 4-positions of the tetrahydronaphthyridine-2-v1 group may be tritiated,
c.g., the 3-position. Disclosed arc corresponding isotopically substituted compounds in which
one of the 5-, 6~, or 7-positions of the tetrahydronaphthyndine-2-vl group may be mono- or
di-tritiated, e g, the 7-position may be di-tntiated.

1062171 In some embodiments of the named compounds, disclosed are corresponding
isotopically substituted compounds in which one or more carbons may be replaced with PC.
For example, disclosed are corresponding isotopically substituted compounds in which one or
more carbons may be replaced with PC, such as carbons in R, R R? R™ the
tetrahvdronaphthyridine-2-v1 ring depicted in the structural formulas herein, and the like. For
example, in rings represented by RY, R, R2, R%, and/or the tetrahydronaphthyridine-2-yl
group, one or more ring carbons may be replaced with YC. For example, polyeyclic rings
represented by R, R12, R?, R and/or the tetrahydronaphthyridine-2-vl group. one or more
ring carbons 1o the ring directly bonded to the rest of the compound may be replaced with
YC; e.g., in the tetrahvdronaphthyridine-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-vl group, one or more
ring carbons may be replaced with MC in a ring that substitutes or is fused to the ring bonded
to the rest of the compound. For example, in the tetrabydronaphthyridineg-2-¢1 ring, the
nonarcmatic heterocyclyl 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 RY,
R*2 R?%, R*_ and/or the tetrahydronaphthyridine-2-yl ring may be replaced with *C.

[86218] The mvention 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.

1062191 Articles of manufacture comprising a compound of the invention, or a salt or solvate
thereof, 1n a suitable container are provided. The container may be a vial, jar, ampoule,
preloaded syringe, 1.v. bag, and the like.

186228 Preferably, the compounds detailed herein are orally bicavailable. However, the
compounds may also be formulated for parenteral {e. g., intravenous) administration.

{60221} 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 m the art. Depending on the
therapeutic form of the medication, the carrier may be in various forms.

General Synthetic Methods

[B06222] The compounds of the mvention 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 symbols
when used in the formulae depicted are to be understood o represent those groups described
above in relation to the formulae herem.

[86223] Where it is desired to obtain a particular enantiomer of a compound, this may be
accomplished from a corresponding mixture of cnantiomers using any suitable conventional
procedure for separating or resolving enantiomers. Thus, for example, diastereomeric
dertvatives may be produced by reaction of a mixture of enantiomers, e.g., a racemate, and an
appropriate chiral compound. The diastereomers 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 usmg chiral High Performance Liquid
Chromatography. Alternatively, if desired a particular enantiomer may be obtained by using
an appropnate chiral indermediate in one of the processes described.

[00224] Chromatography, recrystallization and other conventional separation procedures
may also be used with intermediates or final products where it is desired to obtain a particular
isomer of a compound or to otherwise punfy a product of a reaction.

{00228} Solvates and/or polvmorphs 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 ofien formed during the process of
crystallization. Hvdrates are formed when the solvent is water, or alcoholates are formed
when the solvent is aleohol. Polymorphs include the different crystal packing arrangements
of the same elemental composition of a compound. Polymorphs usaally have different X-ray
diffraction patterns, mfrared spectra, melting points, density, hardness, crystal shape, optical
and clectrical properties, stability, and/or solubility. Varnous factors such as the
recrystailization solvent, rate of cryvstallization, and storage temperature may cause a single
crystal form to dominate.

1086226} 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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180227} 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 S8 T, and U, and the examples
herein.

{00228} Compounds of formula 11A 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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{86229} Coupling of 1A with a compound of formula 2A in the presence of a suitable
coupling agent vields a compound of formula 3A, which 1s reduced to vield a compound of
formula 4A. Reductive amination of a compound of formula 4A with compound 3A givesa
corapound 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 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 11A.

{86236} Reaction conditions for the transformations of General Scheme A are provided in
the General Procedures that follow, in particular General Procedures A, DL E F. G H, and P.
{00231} General Scheme A can be modificd to prepare variants of compounds of formula
1A by begimning 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 | A with either 5,67 8-tctrahydro-1,8-naphthyridine-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-naphthynidme-2-pentancic acid and 5,6,7,8-
tetrabydro-1,8-naphthyridine-2-hexanoic acid, respectively, by condensation with 2-
aminonicotinaldehvde in the presence of an appropriate catalyst followed bv hydrogenation
of the resulting naphthvridine ring to the 5,6,7, 8-tetrahydronaphthyvndine ring using
procedures known in the chemical literature.

1062321 Compounds of formula 11A can alternatively be prepared according to General
Scheme B, wherein R! and R? arc as defined for formula (1), or any applicable variations
detailed herein.

General Scheme B
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186233} 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 is reduced to vield a compound
of formula 3B. Oxadation of a compound of formula 3B with a suifable oxidizing agent gives
a compound of formula 4B. Reductive amination of a compound of formuuda 4B with
compound 2A gives a compound of formula 5B, Reductive amination of a compound of
formula 5B with compound 5A gives a compound of fornula 78. Removal of the N-Boc
protecting group with a compound of formula 7B by exposure to an appropriate acid gives a
compound of formula 7A, which can be coupled with a compound of formula 8A to give a
corapound of formula 10A. Hydrolysis of a compound of formula 10A m the presence of a
suttable hydroxide source gives compounds of formula 1A,
[808234] Reaction conditions for the transformations of General Scheme B are provided 1n

the General Procedures that follow, in particolar General Procedures B, D, 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 etther ethyl 5-(5,6,7 &-tetrahydro-1, 8-naphthyndin-2-vipentanocate or
ethyl 6-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yvhhexancate. Ethyl 6-oxoheptancate and
cthvl 7-oxooctanoate can be converted to ethyl 5-(5,6.7 8-tetrahvdro-1, 8-naphthynidin-2-
vhpentanoate and ethvl 6-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-ylihexanocate, respectively,
by condensation with 2-aminonicotinaldehyde in the presence of an appropriate catalvst
followed by hydrogenation of the resulting naphthvridine ring to the 5,6,7,8-
tetrabvdronaphthyridine ring using procedures known in the chemical hiterature.

[088236] Compounds of formula 10C can be prepared according to General Scheme )
wherein R is C1-Cs alkyl optionally substituted by R?" and R! and R* are as defined for
formula (I}, or any applicable vanations detailed herein.

General Scheme C
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1806237} Coupling of 1C with a compound of formula 4C in the presence of a suitable
coupling agent vields a compound of formula 2C, which is reduced to vield 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 a compound
of tormula 3C 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 8C m the presence of a suitable hydroxide source gives
compounds of formula 10C

{30238} Reaction conditions for the transformations of General Scheme C are provided in
the General Procedures that tollow, i particular General Procedures B, D, F, G, H, and P.
[080623%9] General Scheme C can be modified to prepare vanants of compounds of formula
10C by beginning with variants of 1C with 5 and 6 carbon linkers between the nitrogen
bearing the -CH2R group and the tetrahydronaphthyridine group. These variants of
compounds of formula 10C can be synthesized by using the route described n General
Scheme C substituting 1C with either 5-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-ybBpentan-1-
aming or 6-(5,6,7 8-tctrabvdro-1,8-naphthvndin-2-yhhexan-1-amine. 6-oxocheptanoic acid
and 7-oxooctanoic acid can be converted to 5,6,7 8-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 m the presence of an appropriate catalyst followed by
hvdrogenation of the resulting naphthvridine ring to the 3,6,7, 8-tetrabydronaphthynidine ring
using procedures known in the chemical literature. 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 ammonia source in 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 sabstituted by R™, and R! and R? are as
defined for fornmla (1), or any applicable variations detailed herein.

{ieneral Scheme D
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180241} Alkvlation of 1C with a compound of formala 2D in the presence of a suitable atkyl
halide vields a compound of formula 3C. Reductive amination of a compound of formula 3C
with compound 5A 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 modificd to prepare variants 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 tetrabvdronaphthyridine group. These variants of
compounds of formula 10C can be synthesized by using the route described in General
Scheme [ substituting 1C with etther 5-(5,6,7 8-tetrabydro-~1,8~-naphthyridin-2-yl)pentan-1-
amine or 6-{5,6,7 8~tetrahydro-1,8-naphthyndm-2-ylihexan-1-amine. 6-oxoheptanoic acid
and 7-oxooctanoic acid can be converted to 5,6,7 8-tetrahydro-1,8-naphthyridine-2-pentanoic
acid and 5,6,7 8-tetrahydro-1, 8-naphthyrnidine-2-hexancic acid, respectively, by condensation
with 2-amimonicotinaldehvde m the presence of an appropriate catalvst tollowed by
hydrogenation of the resulting naphthvnidine ring to the 5,6,7 8-tetrahydronaphthyridine ring
using procedures known in the chemiucal Hierature. The resulting carboxylic acids can be
converted to a primary amine by a two-step procedure that includes coupling of the
carboxvlic acid with an appropriate ammomnia source in the presence of suitable coupling
reagents followed by reduction.

186244} Compounds of formula 1f can be prepared according to General Scheme E. ltis

understood the ring bearing the Het descniption can be any heteroaromatic ring.



WO 2020/210404

General Scheme E
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1002458] Hvydrolysis of a compound of formula Ia gives a compound of formula 1b which
can be atkviated with a suitable electrophile to give a compound of formula 1c. Deprotection
ander reductive conditions of a compound of formula te gives a compound of formula 1d.
Metal catalyzed cross coupling of a halogenated arene with a compound of formula 1d gives
a compound of formula le, which can be hvdrolyvzed under acidic conditions to give
compound of formula 1f

[806246] Reaction conditions for the transformations of General Scheme E are provided in
the General Procedures that follow, i particolar General Procedures Q. R, S, T, and U,
166247} It is understood that the schemes above may be modified 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, see P.G.M. Wats and T.W. Greene,
Greene's Protective Groups in Organic Synthesis 41 edition, Wiley-Interscience, New York,
2006,

[00248] Additional methods of preparing compounds according to Formaula (1), and salts
thereof, are provided in the Examples. Ag a skilled artisan would recognize, the methods of
preparation taught hercin maay be adapied to provide additional compounds within the scope
of Formula (I}, for example, by selecting starting materials which would provide a desired

compound.
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Pharmaceutical Compositions and Formulations

{80249} Pharmaceutical compositions of any of the compounds detailed herein, including
compounds of the formula (1), (1-A), (-B), (I-C), (1-Dy, (I-E), (-F), (1-G), (I-H), (D, (I-A),
(II-B), ({1-C), (H-D), (H-E), 41-F), ({1-G), or (TI-H), or a salt thereof, or any of compounds of
Fi€:. 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
(0, 1-A), (-B), 4-C), (I-D), (I-B), (-F), (-G, (-H), 4D, ({1-A), dI-B), (1-C), (d1-D), (H-E),
{I-1y, (I1-G), or (1-H), or a salt thereof, or any of compounds of FIG. 1, or a salt thereof, or
maxtures thereof, are embraced by this invention. Pharmaceutical compositions of compounds
of the formula (A), or a salt thereof, or mixtures thereof, arc embraced by this invention.
Thus, the invention includes pharmaceutical compositions comprising a compound of the
mvention or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carrier or excipient. In one aspect, the pharmaceutically acceptable salt s an acid addition
salt, such as a salt formed with an inorganic or organic acid. Pharmaceutical compositions
according to the invention may take a form suitable for oral, buccal, parenteral, nasal, topical
or rectal administration or a form suttable for adnministration by inhalation. In one
cmbodiment, the pharmaceutical composition is a composition for controlled release of any
of the compounds detailed herein.

[36256] A compound as detailed herein mayv in one aspect be in a purified form and
compositions comprising a compound in purtfied forms are detailed herein. In one
embodiment, compositions may bave no more than 33% wmpurity, wherein the topurity
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 FEG. 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 thercof, for exampie, a
composition of a compound sclected from a compound of FIG. 1 may contain no more than
35% mpurity, wherein the impurity denotes a compound other than the compound of FIG. 1,
or g salt thereof. In one embodiment, compositions may contain no more than 25% impunty .
in one embodiment, compositions may contains no more than 20% impurity. In still further
crbodiments, compositions comprising a compound as detatled herein or a salt thereof are
provided as compositions ot 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 0.5% imparity. In some embodiments, a composition
containing a compound as detailed herein or a salt thereof 1s 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% wmpurnty. In a further
variation, a composition of substantially pure compound or a salt thereof is provided whersin
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% impunty. In a further vanation, a composition of substantially pure
compound or a salt thereof 1s provided wherein the composition contains or no more than 5%
impurity. In another vanation, a composition of substantially pure compound or a salt thercof
is provided whercin the composition contains or no more than 3% impurity. In still another
variation, a composition of substantially pure compound or a salt thereof is provided whersin
the composition contains or no more than 1% 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 0.5% mmpurity. In vet other vanations, a composition of substantially pure
compound means that the composition contains no more than 10% or preferably no more than
5% or more preferably no more than 3% or even more preferably no more than 1% impurity
or most preferably no more than 0.3% impunty, which impurity may be the compound in a
different stercochemical form. For instance, a composition of substantially pure (5)
compound means that the composition containg no more than 10% or no more than 5% or no
more than 3% or no more than 19 or no more than 0.5% of the (X) form of the compound.
{66251} In one varation, the compounds herein are synthetic compounds prepared for
administration to an individual sach as a human. In another variation, compositions are
provided containing a compound in substantially pure form. In another vanation. the
mvention embraces pharmaceutical compositions comprising a compound detailed herein and
a pharmaceutically acceptable carner or excipient. In another vanation, methods of
administering a compound are provided. The purified forms, pharmaceutical compositions
and methods of administering the compounds are suitable for any compound or form thereof
detailed herein.

[86232] A compound detatled herein or salt thereof may be formulated for any available
delivery route, including an oral, mucosal {¢.g., nasal, sublingual, vaginal, buccal or rectal},
parenteral (¢.g., intramuscular, subcutancous or intravenous), topical or transdermal delivery
form. A compound or salt thereof may be formulated with suitable carriers to provide
delivery forms that include, but are not hmited to, tablets, caplets, capsules (such as hard
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gelatin capsules or soft elastic gelatin capsules), cachets, troches, lozenges, gums,
dispersions, suppositories, cintments, cataplasms (poultices), pastes, powders, dressings,
creams, solutions, patches, acrosols (¢.g., nasal spray or inhalers), gels, suspensions {¢.g.,
agueous or non-agueous liguid suspensions, oil-in~water emulsions or water-in-oil hiquid
emulsions), solutions and elixirs.

1062531 Ooe or several compounds descnibed herein or a salt thereof can be used in the
preparation of a formulation, such as a pharmaceutical formulation, by combining the
compound or compounds, or a salt thereof, as an active mgredient with a pharmaceutically
acceptable carrier, such as those mentioned above. Depending on the therapeutic form of the
system (¢.g., transdermal patch vs. oral tablet), the carder may be i various forms. In
addition, pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re-
wetting agents, emulgators, sweeteners, dves, adjosters, and salts for the adjostment 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. Swuitable
formulations can be found, e.g., in Remingron: The Science and Practice of Pharmacy,
Lippincott Williams & Wilkins, 21* ed. (2005}, which is incorporated herein by reference.
[00254] Compounds as described herein may be administered to individuals {¢.g., a human)
in a form of generally accepted oral compositions, such as tablets, coated tablets, and gel
capsuies in a bard or in soft shell, emulsions or suspensions. Examples of camiers, which may
be used for the preparation of such compositions, are lactose, corn starch or s derivatives,
tale, stearate or its salts, etc. Acceptable carners for gel capsules with soft shell are, for
mstance, plant oils, wax, fats, semisohid and hquid poly-ols, and so on. In addition,
pharmaceutical formulations may contain preservatives, solubifizers, stabilizers, re-wetting
agents, emulgators, sweeteners, dves, adjusters, and salis for the adjustment of osmotic
pressure, buffers, coating agents or antioxidants,

{86255} In one embodiment, the compounds can be administered in the liquid vebicle ORA-
SWEET® from PERRIGO®, Allegan, Michigan, which is a syrup vehicle baving ingredients
of purified water, glycerin, sorbitol, sodium saccharnn, xanthan gum, and flavoring, buffered
with citric acid and sodium citrate, preserved with methyvlparaben (£.039), potassiim sorbate
{0.1%;, and propylparaben {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

phammaceutically acceptable grade of water, for example, sterile water,
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[86236] Any of the compounds described herein can be formulated in a tablet in any dosage
form described, for example, a compound as described herein or a pharmaceutically
acceptable salt thereof can be formulated as a 10 mg tablet.

{86257} Compositions comprising a compound provided herein are also described. In one
variation, the composition comprises a compound and a pharmaceutically acceptable carrier
or excipient. In ancther varniation, a composition of substantially pure compound s provided.
In some embodiments, the composition is for use as a human o7 veterinary medicament. In
some embodiments, the composition is for use 1n a method described herein. In some
embodiments, the composition is for use m the treatment of a disease or disorder describad

herein.
Methods of Use

[06238] Compounds and compositions of the invention, such as a pharmaceutical
composition contaiming a compound of any formula provided herein or a salt thereof and a
pharmaceutically acceptable carier or excipient, may be used i methods of administration
and treatment as provided herein. The compounds and compositions may also be used m in
vitro methods, such as in vitro methods of administering a compound or composition to cells
for screening purposes and/or for conducting guality control assays.

1062391 In one aspect, provided is a method of treating a fibrotic disease in an individual in
need thereof comprising administering to the mdividual a therapeutically effective amount of
a compound of formula (1), or any variation thereof, e.g., a compound of formula (I-4), (I-B},
(I-C), -D), (I-E), (I-F), (-G), J-H), (40), d1-A), 3L-B), (11-C), (II-Dy, dI-E), (11-F), (JI-G}, or
{H-H}, a compound selected from Compouvnd Nos. 1-66 in FIG. 1, or a sierecisomer thereof,
or a pharmaceutically acceptable salt thereof. In one aspect, provided 1s a method of treating
a fibrotic disease in an individual in need thercof comprising administering to the mdividual a
therapeutically effective amount of a compound of formula (1), or any variation thereof e g.,
a compound of fornwla (I-A), (I-B), (1-C), (I-D). (I-E). (I-F), (J-G). (I-H), (4D, (1-A), (1-B),
{(I-C), (11-D}, (JI-B), ({I-F), dI-G), or (J{-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 ndividual in need thereof comprising
administering to the individual a therapeuntically effective amount of a compound of formula
{1}, or any variation thereof, e.g., a compound of formula (I-4), (I-B), (1-C), ¢-D}, (I-E}, (I-
), (1-G), (I-H). (b, (1-A), (1-B), (1H-C), (JI-D). (I-E), (-F), (1-G), or (11-H), a compound

selected from Compound Nos. 1-6635, or a stercoisomer thereof, or a pharmaceutically
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acceptable salt thereof. In one aspect, provided 15 a method of treating a fibrotic disease in an
imdividual in need thereof comprising administering to the individual a therapeutically
cffective amount of a compound of formula (§), or any variation thereof, e.g., a compound of
formula (I-A), (-B), (1-C). (1-D), (-B), (-F), (1-G), (4-H), (3D, dI-A), J1-B), (-0, (11-D3,
(-Ey, (1-B), (H-G), or (1-H), a compound selected from Compound Nos. 1-780, ora
stereoisomer thereof, or a pharmaceutically acceptable salt thereof. In one aspect, provided is
a method of treating a fibrotic discase in an mdividual in need thereof comprising
administering to the individual a therapeutically effective amount of a compound of formula
{A), or anv variation thereof, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thercof. In one aspect, the individual is a human. The individual, such as hwman, may be in
need of treatment, such as a human who has or 1s suspected of having a fibrotic disease.
[808266] In another aspect, provided 1s 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 developmg a fibrotic
discase. It is appreciated that delayed development may encompass prevention in the event
the mdividual does not develop the fibrotic disease. An individual at nisk of developing a
fibrotic disease in one aspect has or is suspected of having one or more risk factors for
developimg a fibrotic discase. Risk factors for fibrotic disease may include an mdividual’s age

{¢.g., middie-age or older adulis), the presence of inflammation, having one or more genetic

1

component associated with development of a fibrotic disease, medical history such as
treatment with a drug or procedure believed 1o be associated with an enhanced susceptibility
to fibrosis {c.g., radiclogy} or a medical condition believed to be associated with fibrosis, a
history of smoking, the presence of occupational and/or environmental factors such as
exposure to pollutants associated with development of a fibrotic disease. In some
embodiments, the individual at risk for developing a fibrotic disease is an mdividual who has
or is suspected of having NAFLD, NASH, CKD, scleroderma, Crohn’s Disease, NSIP, PS(,
PBC, oris an individual who has had or 15 suspected of having had a myocardial mfarction.
In some embodiments, the wndividual at risk for developing a fibrotic disease has or is
suspected of having psoriasis,

{86261} In some embodiments, the fibrotic disease 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).

{80262} 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
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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). o some embodiments, the fibrotic disease is

psorias

1743

[0806263] In some embodiments, the fibrotic disease 1s a pulmonary fibrosis, e g, idiopathic
pulmonary fibrosis (IPF}. In some embodiments, the pulmonary fibrosis is, e.g., interstitial
hung disease, radiation-induced pulmonary fibrosis, or svstemic sclerosis associated
mierstitial ung discase.

[86264] In some embodiments, the fibrotic discase 1s a primary sclerosing cholangitis, or
biliary fibrosis. In some embodiments, the fibrotic discase 1s primary biliary cholangitis (also
known as primary biliary cirrhosis) or biliary atresia.

[006265] In some embodiments, the fibrotic disease 13 fibrotic nonspecific interstitial
preumonia (NSIP).

[06266] In some embodiments, the fibrotic discase is a liver fibrosis, e.g., infectious liver
fibrosis (from pathogens such as HCV, HBV or parasttes such as schistosomiasis), NASH,
alcoholic steatosis mduced liver fibrosis, and cirrhosis. In some embodiments, the hiver
fibrosis is nonalcoholic fatty liver disease (NAFLDY). In some embodiments, the liver fibrosis
1s NASH.

[088267] In some embodiments, the fibrotic disease is biliary tract fibrosis.

1006268] In some embodiments, the fibrotic disease is renal fibrogis, e.g., diabetic
nephrosclerosis, hypertensive nephrosclerosis, focal segmental glomemilosclerosis ("FSGE™),
and acute kidney injury from contrast induced nephropathy. In several embodiments, the
fibrotic disease is diabetic nephropathy, diabetic kidney disease, or chronic kidney disgase.
{86269} In some embodiments, the fibrotic disease is characterized by one or more of
glomerulonephritis, end-stage kidney discase, hearing loss, changes to the lens of the eve,
hematuria, or proteimuria. In some embodiments, the fibrotic disease is Alport syndrome.
106278] Io some embodiments, the fibrotic disgase is systemic and local sclerosis or
scleroderma, keloids and hypertrophic scars, or post surgical adhesions. In some
embodiments, the fibrotic disease is scleroderma or systemic sclerosts.

[86271] Insome embodiments, the fibrotic discase 1s atherosclerosis or restenosis.

{86272} In some embodiments, the fibrotic disease is a gastrointestinal fibrogis, e.g., Crohn’s
discase.

[B8273] In some embodiments, the fibrotic disease 18 cardiac fibrosis, . 2., post myocardial
mfarction induced fibrosis and inherited cardiomyopathy.
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[86274] In some embodiments, the fibrotic discase 1s psonasis.

{86275} In some embodiments, methods may include modulating the activity of at least one
mtegrin in a subject 1 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
mnclude modulating the activity of avf and avBs. Modulating the activity of the at least one
mitegrin may include, ¢.g., inhibiting the at least onc integrin. The method may include
administering to the subject an amount of the compound or a pharmaceutically acceptable salt
thereof effective to modulate the activity of the at least one miegrin in the subject, c.g., at
least one of avBr and avfBs. The subiect in need of modulating the activity of at least one
mtegrin may have any of the fibrotic disease or conditions described herein. For example,
the fibrotic disease or condition may include idiopathic pulmonary fibrosis, interstitial ung
disease, radiation-induced pulmonary fibrosis, nonaleoholic fatty liver disease (NAFLDY,
nonalccholic steatchepatitis (NASH), alcoholic liver discase nduced fibrosis, Alport
syndrome, primary sclerosing cholangitis, primary biliary cholangitis (also known as primary
biliary cirrhosis), biliary atresia, systemic sclerosis associated intersuitial lung disease,
scleroderma (also known as systemic sclerosis), diabetic nephropathy, diabetic kidney
diseasc, focal segmental glomerulosclerosis, chronic kidney discase, or Crohut’s Disecase. The
fibrotic disease or condition may include psoriasis. The method may include administering to
the subject an amount of the compound or a pharmaceutically acceptable salt thereof
affective to modulate the activity of the at least one integrin i the subject, e.g., at least one of
avf and ave, the subject being in need of treatment for NASH. The method may include
administering to the subject an amount of the compound or a pharmaceutically acceptable salt
thereof effective to modalate the activity of the at least one integrin in the subject, ¢.g., at
least one of avP: and avPs, the subject being i need of treatment for IPF.

{00276] The fibrotic discase may be mediated primarily by avpe, for example, the fibrotic
disease may include idiopathic pulmonary fibrosis or renal fibrosis. Accordingly, the method
may include modulating the activity of avPs to treat conditions primanly mediated by avis
such as IPF. The fibrotic disease may be mediated primarily by avfh, for example, the
fibrotic disease may include NASH. Accordingly, the method may include modulating the
activity of avPs to treat conditions primarily mediated by avBi, e.g., NASH. The fibrotic
disease may be mediated by avB and avs, for example, the fibrotic disease may include
PSC or bilary atresia. Accordingly, the method may include modulating the activity of avih

and avPe to treat conditions mediated by both avfi and avps.
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186277} The compound may be a modulator, ¢ g, an inhibitor, of avfh. The compound may
be a modulator, ¢.g., an mhibitor, of avBe. The compound may be a dual modulator, such as a
dual inhibitor, ¢.g., dual selective inhibitor, of avBi and avfs. For cxample, Table B-3
demonstrates that some exemplary compounds primarily inhibit avBiover avBe; some
excrplary compounds primarily inhibit avBs over avBi; and some exemplary compounds
inhibit avP: and avBe, comparably, and may be considered, e.g., “dual avBi/avpe inhibitors.”
[06278] Modulating or inhibiting the activity of one or both of v integrin and avfe
mtegrin, thereby treating a subject with a fibrotic disease, indicates that avP: miegrin, avPs
mtegrin, or avp miegrin and avfs integrin are modulated or mhibited to a degree sufficient to
treat the fibrotic disease in the subject.

{30279} In one aspect, provided 1s a compound of formula (A), formula (1), or any vanation
thereof, e.g., a compound of formuda (I-A), (I-B), (1-C), (I-D}, (I-E}, (I-F), (-G), (I-H), (1D,
(H-A), {(II-B), (11-C), ({-D), (II-E), (H-F}, (H-G), or {(II-H)}, a compound selected from
Compound Nos. 1-66 in Fi{. 1, or a stereoisomer thereof, or a pharmaccutically acceptable
salt thereof, for use m the treatment of a fibrotic disease.

[8628¢] In one aspect, provided is a compound of formula (A}, formuuda (1), or any vanation
thereof, e.g., a compound of formala (I-A), {I-B), (§-C, (I-B), (I-E), (I-F), (-G}, (§-H), {4,
(I-A)Y, (11-B), (1-C), (11-D), (I-E), (1-F), (H-G), or (1I-H), a compound selected from
Compound Nos. 1-147, or a stereotsomer thereof, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a fibrotic discase.

[66281] In onc aspect, provided 15 a compound of formula (A), formula (I), or any varniation
thereof, e.g2.. a compound of formula (3-A), (I-B), (1-C), (I-D), (I-E), (-F), (-G), (-H), (D,
(I-A3, (I-B), (i-C), (d1-Dn, (I-E), (31-F), (-G, or (f1-H), a compound selected from
Compound Mos. 1-665, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a fibrotic discase.

{00282 In one aspect, provided 1s a compound of formula (A), formula (1), or any vanation
thereof. e.g.. a compound of formmuda (I-A}, (1-B), (-C), {(I-D), (-B), 4-F), -Gy, -H, (),
(i-A), (I-B), (J1-C), (Ji-D), (1-E), 41-F), (H-G), or (II-H), a compound selected from
Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a fibrotic disease.

106283] Also provided is use of a compound of formula (A), formula (8}, or any variation
thereof, e.g., a compound of formula (I-A), (I-B), (-C), (I-D), (-B), (I-F). (-G), (§-H), {1,
(II-A), (II-B), (1I-C), (11-D), (dI-E), (H-F), (H-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, 1n the manufacture of a medicament for the treatment of a fibrotic discase.
[00284] Also provided is use of a compound of formula (A), formula (I), or any variation
thereof, e.g., a compound of tormula (I-A), (I-B}, (1-C), (I-D), (-F), (-F), (1-G), (§-H), D),
(II-A), {JI-B), dI-Cy, (H-D), (II-E), (I-F), (11-G), or {({I-H}, a compound selected from
Compound Nos. 1-147, or a stercoisomer thereof. or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a fibrotic discase.
[86285] Also provided 1s use of a compound of formula (A), formula (1), or any variation
thereof, e.2., a compound of formula (3-A), (I-B), (3-C), (I-D), (I-E), (I-F), (1-G), (I-H), (0D,
(I-A)Y, (11-B), (1-C), (11-D), (I-E), (1-F), (H-G), or (1I-H), a compound selected from
Compound Nos. 1-6635, or a sterecotsomer thereof, or a pharmaceutically acceptable salt
thereof, 1n the manufactare of a medicament for the treatment of a fibrotic discase.
106286] Also provided is vse of a compound of formula (A}, formulda {1}, or any variation
thereof, e.g., a compound of formula (1-A), (I-B), (-C), (-D), (4-F), (-F), (-G), (I-H) D,
(i-Ay, (I1-B}, (J1-C), J{-Dv, (11-E), 41-F), (H-G), or (II-H), a compound selected from
Compound Nos. 1-780, or a stereoisomer thercof, or a pharmaceutically acceptable salt
thercof, in the manufacture of a medicament for the treatment of a fibrotic disease.
{00287} In another aspect, provided herein 15 a method of treating a subject in noed thercof,
comprising administering to the subject a therapeutically effective amount of a compound of
formuda {0}, or any variation thereof, e.g |, a compound of formula (1-A), (I-B), (-O), {-Dy, (-
E), (-Fy, (1-G), (-HD), a0, d1-A), (1-8), (-0, JE-Dy, (4E-B), (H-F), (B-G), or (JI-H), 2
compound selected from Compound Nos. 1-66 1 FIG. 1, or a stereoisomer thereof, or a
pharmaceutically acceptable salt thereof, or a dosage form disclosed herein, wherem the
subject has at least one tissue in need of therapy and the tissue has at least one elevated fevel
of: eV} integrin activity and/or expression; oV B6 integrin activity and/or expression; a
pSMAD/SMAD value; new collagen formation or accumuulation; total collagen; and Type |
Collagen gene Collal expression; and wherein the level is 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: fung tissue, liver tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal
tissue, gall bladder tissue, and bile duct tissue. In some embodiments, the tissae has an
clevated pSMAD2/SMAD? value or an elevated pSMAD3/SMADS value compared to the
healthy state of the tissuc.
[00288] Methods of determine the values of oVB I integrn activity and/or expression; aVB6
mitegrin 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 assays of tissug
samples, such as a biopsy sample.

{00289} In some embodiments, the method selectively reduees oVP1 integrin activity and/or
expression compared to aVB6 integrin activity and/or expression in the subject. In some
embodiments, the method selectively reduces avPs integrin activity and/or expression
compared to avpP: integrin activity and/or expression in the subject. In some embodiments,
the method reduces both avP1 mtegrin and avfs mtegrin activity and/or expression compared
to at least one other gv-containing tntegrin in the sabject. In some embodiments, the activity
of aV {1 mtegrin in one or more tibrobiasts is reduced in the subject. In some embodiments,
the activity of aV6 mtegrin in one or more epithehial cells 1s reduced m the subject.

[66296] 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 thercof, e.g., a compound of formula (1-4), (I-B), §-C), (-D), (I-
B, (I-F), (B-Gy, (I-H), a0, dI-A), dI-B), (1-Cy, J1-D), d1-B), (IR, (H-G), or (J1-H), &
compound selected from Compound Nos. 1-66 i 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 level
of: aVP1 integrin activity and/or expression; aVB6 integnn 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 is 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: lung fissue, liver tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal
tissue, gall bladder tissue, and bile duct tissue. In some embodiments, the tissoe has an
clevated pSMAD2/SMAD? value or an elevated pSMADZ/SMAD3 value compared to the
healthy state of the tissue.

1062911 Methods of determine the values of a¥VP! integrin activity and/or expression; a¥Vpo
mtegrin activity and/or expression; a pSMAD/SMAD value; now collagen formation or
accumulation; total collagen; and Type [ Collagen gene Collal expression are known n 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 txegrin activity and/or
expression compared to aVP6 integrin activity and/or expression in the subject. In some
embodiments, the method selectively reduces avBs integrin activity and/or expression
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compared to avB: integrin activity and/or expression in the subject. In some embodiments,
the method reduces both avPi integrin and avBs integrin activity and/or expression compared
to at least one other av-contaming integrin in the subject. In some combodiments, the activity
of V1 integrin in one or more fibroblasts 1s reduced in the subject. In some embodiments,
the activity of V6 mtegrin in one or more epithelial cells is reduced in the subject.

1062931 Also provided herein is a method of charactenizing the antifibrotic activity of a
small molecule in a subjoct, comprising: providing a first live ccll sample from the subject,
the first hive cell sample characterized by the presence of at least one miegrin 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 sccond live cell sample from the subject, the second 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; and
characterizing the antifibrotic activity of the small molecule 1o 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.
[006294] In some embodiments, each live cell sample 1s 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 oft lung tissue, liver tissue, skin tissue,
cardiac tissue, kidney 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.

[80295] In some embodiments, 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.

{00296} 1o some embodiments, the subject has a fibrotic discase selected from the group
consisting of idiopathic pulmonary fibrosis (IPF), interstitial lung disease, radiation-induced
pulmonary fibrosis, nonalcoholic fatty Hver disease (NAFLDY), nonaleoholic steatohepatitis
{(NASH), alcoholic liver discase mduced fibrosis, Alport syndrome, primary sclerosing
cholangitis (PSC), primary biliary cholangitis, biliary atresia, svstemic sclerosis associated
mterstitial hing disease, scleroderma, diabetic nephropathy, diabetic kidney discase, focal
segmental glomerulosclerosis, chronic kidney disease, and Crohn’s Dhsease. In some

embodiments, the subject has the fibrotic discase psoriasis.
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[86297] In some embodiments, the at least one infegrin comprises ov. In some embodiments,
the at least one integrin comprises avP. In some embodiments, the at least one integrin
comprises avie.

[606298] In some embodiments, determining the first pSMAD/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 feast one live cell after contacting
the at feast once live cell with the small molecule comprises determining a pSMAD2/SMAD?2
value or a pSMAD3/SMAD?3 value.

[86299] Also provided herein 1s a method of treating a fibrotic disease in a subject in need
thercof, comprising: providing a first live cell sample from the subject, the fust live cell
sample having at least one integrin capable of activating transforming growth factor B {TGF-
B} from latency associated peptide-TGE-B; determining a first pSMAD/SMAD value in the
first live cell sample; administering a small molecule to the subject; providing a second hive
cell sample from the subiect, the second live cell sample being drawn from the same fissue in
the subject as the first live cell sample; determining a second pSMAD/SMAD valoe in the
second live ccll sample; comparing the sccond pSMAD/SMAD value to the first
pPSMAD/SMAD value; and administering the small molecule to the subject if the second
pSMAD/SMAD value is lower than the first pSMAD/SMAD vahlue. In some embodiments,
the small molecule is a compound disclosed herein or a salt thereof, optionally in a dosage
form disclosed herein. In some embodiments, the first live cell sample is obtained from the
subject prior to treatment with a small molecule.

106306] In some embodiments, each live cell sample is 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 oft lung tissue, liver tissue, skin tissue,
cardiac tissue, kidney tissue, gastrointestinal tissue, gall bladder tissue, and bife duct tissue. In
some embodiments, each live cell sample comprises a plurality of alveolar macrophages
derived from a bronchoalveolar lavage fluid of the subject. 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
magcrophages as a plurality of alveolar macrophages.

{86381} In some embodiments, the subject i1s characterized by having a fibrotic discase
selected from the group consisting of: idiopathic pulmonary fibrosis {(IPF), interstitial lung

disgase, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver discase (NAFLD),
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nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport
syndrome, primary sclerosing cholangitis {PSC), pamary biliary cholangitis, biliary atresia,
systemic sclerosis associated interstitial lung disease, scleroderma. diabetic nephropathy,
chabetic kidoey disease, focal segmental glomerulosclerosis, chronic kidney disease, and
Crohn’s Disease. In some embodiments, the subject 1s characterized by having psoriasis.
106302] In some embodiments, the at least one integrin comprises av. In some embodiments,
the at least one integrin comprises gvpi. In some embodiments, the at least one integrin
comprises avis.

180303} In some embodiments, determining the first pSMAD/SMAD value in the first live
cell saraple comprises determining a pSMADZ/SMADZ value or a pSMAD3/SMADS value;
and determiing the second pSMAD/SMAD value in the at least one live cell afier contacting
the first live cell sample with the small molecule comprises determining a pSMAD2/SMAD?2
value or a pSMAD3/SMADS value.

{00304} 1o another aspect, provided is a method of inhibiting av6 integrin in an individual
comprising administering a compound of formula (A), formula (1), or any variation thereof,
e.g., a compound of formula (I-A), {(I-B), 4-C}, (i-D}, (1-E). (-F), -G, (-H), (D, (11-A),
(II-B}, (1-C), (-D), LB}, (U-F), (1-G), or {II-H}, a stercoisomer thereof, or a compound
selected from Compound Nos. 1-66 in FIG. 1, or a pharmaceutically acceptable salt thereof.
{00305} In another aspect, provided is a method of inhibiting avB6 integrin in an individual
comprising administering a compound of formula (A}, formuia {I), or any variation thercof,
e.g., acompound of formula (I-A), (I-B), (-C), (I-D). 4-B), 4-F), (-G, (I-H), (0D, (J1-A),
(I-B), 41-0), (H-D), JI-EB), {1-F), (1-G), or (II-H), a stereoisomer thereot, or a compound
selected from Compound Nos. 1-147, or a phamaceutically acceptable salt thereof.

{86386] In another aspect, provided is a method of inhibiting avB6 integrin in an individual
comprising administering a compound of formula {A), formula (1), or any variation thereof,
e.g., acompound of tormula (I-A), (I-B), (I-C), (I-D), (-F), (I-F), 4-G), (-H), {5, {i-4),
(-8}, (-0}, (H-D), dI-E), {1-F), (1-G), or (11-H), a sterecisomer thereof, or a compound
selected from Compound Nos. 1-663, or a pharmaceutically acceptable salt thereof.

{86307} Tn another aspect, provided is a method of inhibiting avp6 integrin in an mdividual
comprising administering a compound of formula (A), formala (I}, or any vanation thereof,
e.g., acompound of formala (I-A), {I-B), (-C}, (1-B), 4-B), 4-F), 4-G), (-H), {5, (1-A),
(II-B), (1-C), (H-D), (1-E), (1-F), (11-G), or {II-H)}, a stereoisomer thereof, or a compound

selected from Compound Nos. 1-780, or a pharmaceutically acceptable sait thereof.
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180308] Also provided is a method of inhibiting TGFp activation in a cell comprising
administering to the cell a compound of forouda {A), formala (1), or any varniation thercof,
e.g., a compound of formula (I-A), (I-B), ({-C), (4-Dy, (I-E), (-F), -G}, (I-H), (11, (11-A),
(II-B}, (I-C), (1-D), (1-E), (41-F), (H-G), or (I1-H), a compound selected trom Compound
Nos. 1-66 1n FIG. 1) or a stereotsomer thereof, or a pharmaceutically acceptable salt thercof.
100309] 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 vanation thercof,
e.g2.. acompound of formula (I-A}, (I-B), (1-C), (I-D), (1-E), 4-F), {-G), (-H), (0D, (II-A),
(II-B}, d1-C), (H-D), (1-E}, (1-F), (31-0G), or (I1-H), a compound selected from Compound
Nos. 1-147, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof
{30310} Also provided 1s a method of mhibiting TGFp activation 1n a cell comprising
administening to the cell a compound of formula (A), formula (I), or any vanation thercof,
e.g., acompound of formmula (I-A)Y, (I-B), (-C), {(I-D). -B), (-F), (-G, (I-H, (4B, (JR-A),
(i-8), (1-C), (H-D), (Ji-E), (1-F), (41-G), or (II-H), a compound selected from Compound
Nos. 1-665, or a stereoisomer thercof, or a pharmaceutically acceptable salt thereot
180311} Also provided is a method of inhibiting TGFp activation in a cell comprising
administering to the cell a compound of forouda {A), formala (1), or any varniation thercof,
e.g., a compound of formula (I-A), (I-B), ({-C), (4-Dy, (I-E), (-F), -G}, (I-H), (11, (11-A),
(II-B}, (11-C), (H-D), (1-E), J1-F), (H-G), or (I1-H), a compound selected from Compound
Nos. 1-780, or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof
100312} Also provided is a method of inlubiting avf}6 integrin in an individual m need
thereof, comprising administering to the mdividual a compound of formula (A), formula (1),
or any variation thereof, e.g., a compound of formula {(I-A), (I-B), (1-C), (-D}, (L-E}, (I-Fy, (-
Gy, (I-H3, (1D, (E-A), (H-B), (1-0), (H-D), (H-F), (JI-F), (11-G), or (§I-H), a compound
selected from Compound Nos. 1-66 in FIG. 1, or a stereoisomer thercof, ora
phamaceutically acceptable salt thereof. Also provided is a method of inhibiting avp6
mitegrin 10 an individual in need thercof, comprising administering to the individual a
compound of formula (A), formula (I}, or any variation thercof, e.g., a compound of formula
{d-A), (-B), (1-O), (3-D), 4-B), (-F), (-G), (-H), 3D, dI-A), JI-B), (J1-0), (-1, (J1-B), (H-
B), (113}, or (1I-H), a compound selected from Compound Nos. 1-147, or a stereotsomer
thereof, or a pharmaceutically acceptable salt thercof. Also provided is a method of inhibiting
ovP6 integrin in an individual in need thercof, comprising administering to the individual a
corapound of tormula (A}, formula (I}, or any variation thereof, e.g., a compound of formula
(I-A), (I-B3, (-0, (-D, (d-F), (0-F), (-G, (-H), (15, di-A), d1-B), (1-C), (H-D), (1I-B), (H-
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B), (I1-G), or (1I-H), a compound selected from Compound Nos. 1-665, or a stereotsomer
thereof, or a pharmaceutically acceptable salt thercof. Also provided is a method of inhibiting
ovP6 integrin in an individual in need thercof, comprising administering to the individual a
corapound of tormula (A}, formula (I}, or any variation thereof, e.g., a compound of formula
(I-A), (I-B}, (1-C), (I-D), (J-E), 4-F), (1-G}, ({-H), d0), (1L-A), dI-B), (1-C), (J1-D), (II-E), (I1-
Fy, (11-G), or {JI-H}, a compound selected from Compound Nos. 1-780, or a sterecisomer
thercof, or a pharmaceutically acceptable salt thereot. In one such method, the compound is a
selective avP6 mtegrin inhibitor. In another such method, the compound does not inhibit
substantially adpl, avB8 and/or ¢2B3 integrin. In vet another such method, the compound
mhibits avfio mtegrin but does not inhibit substantially 0481 integrin. o still another such
method, the compound mhibits avP6 integnn but does not inhibit substantially avp8 mtegrin.
In a further such method, the compound hibits ovB6 mtegrin but does not inhibit
substantially ¢2p3 integrin. In one embodiment is provided a method of inlubiting av6
mitegrin and one or more of avBl, avB3, avPS, o2B1, 381, oopl, a7f1 and ol 1] mtegrin in
an individual in need thereof. In another embodiment is provided a method of inhibiting avp6
mtegrin and avBl integrin. In ancther embodiment is provided a method of inhibiting avfi6
mtegrin, avP3 integrin and avpS wntegrin. In another embodiment is provided a method of
mhubtting avB6 integrin and o2B1 integrin. In another embodiment 1s provided a method of
mhibiting ovf6 mtegrnin, «2B1 integrin and o3B1 integrin. In another embodiment 1s provided
a method of inhibiting ovP6 integrin and ¢6p! integrin. In another embodiment is provided a
method of inhibiting gvP6 mtcgrin and o7p ! integrin. In another embodiment is provided a
method of inhibiting avB6 mtegrin and al 1] integrin. In all such embodiments, 10 one
aspect the method of mhibition 1s for an individual 1n need thereof, such as an individual who
has or is suspected of having a fibrotic disease, and wherein the method comprises
administening to the individual a compound of formula (A}, formula (I), or any vanation
thereof, e.g., a compound of formula (I-A), (1-B), (1-C), (-D}, (-B), (I-F), (3-G), (I-H), (0D,
(H-A), {(II-B), (11-C), ({-D), (II-E), (H-F}, (H-G), or {(II-H)}, a compound selected from
Compound Nos. 1-66 in Fi{. 1, or a stereoisomer thereof, or a pharmaccutically acceptable
salt thereof. In all such embodiments, in one aspect the method of mhibition 1s for an
mdividual 1n need thereof, such as an individual who has or 18 suspected of having a fibrotic
disease, and wherein the method comprises administering to the individual a compound of
formula (A}, formula (1), or any vanation thereof, €.g., a compound of formula (I-A), (I-B),
(1-C), (-, (-5, -5, J-G), J-H), 4D, d1-A), 31-B), (1-C), (1-D), {1-B), (I-F), d1-G), or
(li-H), a compound selected from Compound Nos. 1-147, or a sterecisomer thergof, or a
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pharmaceutically acceptable salt thereof. In all such embodiments, in one aspect the method
of inhibition 15 for an individual 1n need thereof, such as an individual who has or is
suspected of having a fibrotic disease, and wherein the method comprises adounistering to
the mdividual a compound of formula (A}, formula (1), or any variation thereof, ez, a
compound of formula (I-A), (1-B}, (I-C), (I-D), (I-E), (I-F), {(1-G), (I-H), (1), (1-A), (1-B),
(H-C3, (1-B), (1I-B), (1I-F), (4-G), or (HI-H), a compound selected from Compound Nos. 1-
663, or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof. In all such
embodiments, in one aspect the method of inhubition 1s for an individual m need thereof, such
as an mdividual 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-A), (I-B), (I-C}, (I-D), (i-E), (4-F), J-G3, (I-
Hj, (1), (-A), (11-B), (11-C), (31-D), (I-E), JI-F), (11-G), or (1-H), a compound selected
from Compound Nos. 1-780, or a stercoisomer thereof, or a pharmaceutically acceptable salt
thercof.

[86313] Compounds of formula (A) can be used  any of the compositions, methods, and
uses recited herein for formula (1) and vanations of formuda (1),

{86314} In any of the described methods, 10 one aspect the individual is a human, suchasa
human m need of the method. The ndividual may be a human who has been diagnosed with
or is suspected of having a fibrotic disease. The individeal may be a human who does not
have detectable disease but who has one or more risk factors for developing a fibrotic disease.
{00318} Also provided herein arc dosage forms configured for dailv administration,
comprising a pharmaceutically acceptable carmer or excipient; and a unit dose of a compound
of formula (A}, formmda (I}, or any vanation thereof, e. g, a compound of formaula (I-A), (1-
By, (1-O), (I-D), (I-E), (I-F), (1-G), (-H), (), (1-A), (1-B), (1-0), (41-D), JI-B), (-5, (1-
), or {(II-H}, a compound selected from Compound Nos. 1-780, or a stercoisomer thereof, or
a pharmaceutically acceptable salt thereof,

106316] A umit dose, such as 3 voit dose for daily adoministration, can comprise about 1, 2.5,
5,7.5, 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, such as about 1-125, 1-5,

2.5-75,5-15, 10-15, 10-20, 10-25, 10-30, 10-33, 10-40, 10-50, 10-75, 15-20, 15-25, 15-30,

15-35, 15-40, 15-50, 15-75, 2025, 20-30, 20-35, 20-40, 20-50, 20-75, 25-30, 25-35, 25-40,
25.50, 25-75, 30-35_ 30-40, 30-50, 30-75, 35-40, 35-50, 35-75, 40-50, 40-75, 50-75, 50-100,

60-83, 70-90, 70-100, 80-125, 90-125, or 100-125 mg.
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[86317] A unitdose, such as a unit dose for daily administration, can comprise about 1, 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 mg of the compound, or a range between any two of the preceding
values, such as about [-125, 1-250, 1-5, 2.5-7.5, 5-15, 10-15, 10-20, 10-25, 10-30, 10-35, 10~
40, 10-50, 10-75, 15-20, 15-25, 15-30, 15-35, 15-40, 15-50, 15-75, 2023, 20-30, 20-35, 20-
40, 20-50, 20-75, 25-30, 25-33, 25-40, 25-50, 25-75, 30-35, 30-40, 30-50, 30-75, 35-40, 35-
50, 35-75, 40-50, 40-75, 50-75, 30-100, 50-150, 50-250, 60-85, 70-90, 70-100, 80-125, 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 unit
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 anit dose may be 90 mg. The vnit dose may be 100 mg. The unit dose
may be 110 mg. The voit dose may be 1206 mg. The unit dose may be 125 myg. 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.

[86318] A unitdose, such as a unit dose for daily administration, can comprise the
compound 10 an amount effective on administration to an individual to produce a Cmax in
plasma of the individual m ng/ml of at least about, or greater than about, one of: 700, 750,
300, 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, such as 700-1500, 766-900, 300-
1300, 750-950, 800-1000, 850-950, 850-1050, 900-1400, 900-1300, 900-1200, 900-1100,
950-1050, 950-1400, 950-1150, 1000-1400, 1000-1300, 10001200, and the like. For
example, Crax can be about 700 ng/mL or greater. Crax can be about 750 ng/mL or greater.
Cumax can be about 800 ng/mL or greater. Cmax can be about about 850 ng/mb or greater. Cuax

can be 900 ng/ml. or greater. Cmax can be about 950 ng/ml or greater. Crax can be about

ng/mb. or greater. Tmax can be about 1200 ng/mb or greater. Cuax can be about 1300 ng/mb or
greater. Cmax can be about 1400 ng/mL or greater. Cmax can be about 1500 ng/mi. or greater.
[86319] A umit dose, such as a unit dose for daily adomunistration, can comprise the
compound n an amount effective on administration to an individual to produce a Comax in
ng/mal. in plasma of the individual, the Chmac corresponding to a plasma-adjusted concentration
cffective to inhibit a percentage of ave or avB in the individual of 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, for example, 50-100, 60-90, 70-90, 75-95, and the like. In some embodiments,
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the compound may be a dual avBs and avPr mhibitor, and the Caax can correspond to a
plasma-adjusted concentration effective to inhibit a percentage of cach of avfs and avp in
the individual, cach percentage independently selected from the preceding percontages, ora
range between any two of the preceding percentages. For example, the plasma-adjusted
concentration can be effective to inhibit avPe by at least about 50%. The plasma-adiusted
concentration can be effective to inhibit avPs by at least about 60%. The plasma-adjusted
concentration can be effective to mhibit avPs by at least about 70%. The plasma-adjusted
concentration can be effective to mmhibit avPs by at least about 80%. The plasma-adjusted
concentration can be effective to mhibit avfs by at least about 90%. Further, for example, the
plasma-adjusted concentration can be effective to mbibit gvP) by at least about 50%. The
plasma-adjusted concentration can be cffective to inbubit avP1 by at least about 60%. The
plasma-adjusted concentration can be effective to inhibit avfi by at least about 70%. The
plasma-adjusted concentration can be effective o inhubit avf by at least about 80%. The
plasma-adjusted concentration can be effective to mhibit avfh by at least about 90%. The
recitation “percentage of cach of avfe and/or avfh in the subject, each percentage
mdependently selected” means, in the alternative, a single gvBe mhibitor and corresponding
percentage, a single avp: inhibitor and corresponding percentage, or a dual avPs/ovps
inhibitor and corresponding independently selected percentages.

{00320} The dosage form for daily admimistration can be adnunistered to an individual in
need thereof once daily. That s, the total amount of a compound of formula (A}, formula {1},
or any vanation thercof, e.g., a compound of formula (I-A), (-B), (1-C), (i-D), (-E), (-F), (-
Gy, (G, (0D, Q1-A), (-B), (10, (H-Dy, (I-E), (1-F), (1-G), or (I-H), a compound
selected from Compound Nos. 1-780, or a stercoisomer thereof, or a pharmaceutically
acceptable salt thereof, which is to be administered each day, can be administered all together
at one time daily. Alternatively, if it is desirable that the total amount of a compound of
formula (A}, formula (1}, or any varniation thereof, e.g., a compound of formula (I-A}, (I-B},
(-, (1-Iv, (I-E), (I-F), (1-G), (I-HD), 30, (-A), dI-B), (H-C), (1-D), (I-E), (I-F), (H-G), or
(Ii-H), a compound selected from Compound Nos. 1-780, or a sterecisomer thereof, or a
phammaceutically acceptable salt thereof, 18 to be admmistered 1n two or more portions daily,
the dosage form containing the appropriate amount of compound can be administered 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 invention further provides kits for carrving out the methods of the invention,
which comprises one or more compounds described herein, or a salt thereof, ora
phamacological composition comprising a compound described herein. The kits may employ
any of the compounds disclosed herein. In one vanation, the kit employs a compound
described herein or a pharmaceutically acceptable salt thereof The kits may be used for any
ong or more of the uses described herein, and, accordingly, may contain instructions for use
in the treatment of a fibrotic disease.

{03221 Kits generally comprise suitable packaging. The kits may comprise one or more
containers corprsing any compound deseribed herein. Hach 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 sterile 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 quantitics sufficient for storage and use in pharmacies
{e.g., hospital pharmacies and compounding pharmacies).

{86324} The kits may opticnally 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 structions included with the kit gencrally include information as to
the componeunts and their administration to an individual.

{60323} The kits may optionally further comprise instructions for daily administration 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 ong, two, three, or four times daily, for example,

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

186326] Compounds provided herein may be prepared according to General Schemes, as
exemplified by the General Procedures and Examples. Minor variations in feroperatures,
concentrations, reaction times, and other parameters can be made when following the General
Procedures, which do not substantially affect the results of the procedures.

136327] When a specific sterecisomer, or an unspecified sterecisomer, or 3 mixture of
stereoisomers is shown in the following general procedures, it is understood that similar
chemical transformations can be performed on other specific stercoisomers, or an unspecified
stereoisomer, 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 methy (R)-4-
ammno-butanoate to prepare an (K)-4-anmino-butanoic acid, or on a mixture of a methyl (3)-4-
amino-butanoat and a methyl (X)-4-amino-butanocate to prepare a mixture of an (8}-4-amino-
butancic acid and an {R)-4-amino-butanoic acid.

[06328] Some of the following general procedures use specific compounds to illustrate a
general reaction {e.g., deprotection of a compound having a Boc-protecied amine {o a
compound having a deprotected anune 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 fimetional
groups affected by the general reaction (i.¢.. such cther specific compounds do not contain
acid-sensitive functional groups), or if the effect of the general reaction on those additional
functional groups 1s desired {e. 2., such other specific compounds have another group that is
affected by acid, and the effect of the acid on that other group 1s a desirable reaction).

180329} 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 example, where hvdrochloric acid is used to remove a Boc group,
triftucroacetic acid can be used instead. As another example, where HATU (1-

ol

ts{dinethvianunoimethvienei-1H- 1.7 3-riazolol4, 5-blpyridinnmm 3-oxide
hexafluorophosphate) 1s used as a coupling reagent, BOP (benzotriazol-i~
visxyins{dimethyvlammo jphosphonnim hexafluorophosphate) or PyBOP (benzotriazol-1-vi-

oxyiripvrrolidinophosphonivm bexatluorophosphate} can be used instead.
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General Procedure A

HO Ng ¥ . N HATU
S0
S w DIPEA
CH,Cly - oy
4-(5.6,7 8-tatrahydro-1,8- cyclopropanamine N-cyclopropyl-4-(5.6,7,8-

tetrahydro-1,8-naphthyridin-2-
vhbutanamide

naphthyridin-2-yhbutanoic acid
{00330] N-cyclopropyl-4-(3,6,7,8-tetraliydro-1,8-naphthyridin-2-yi}butanamide To a
mixture of 4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-vlbutanoic acid hydrochlonde (5.0 g,
19.48 mmol) and eyclopropanamine {1.51 mL, 21 .42 mumol} in CHzClz (80 mL} at 1t was
added DIPEA (13.57 mbL, 77 .9 mmol). To this was then added HATU (8.1 g, 21 .42 mmol)
and the resulting mixture was stivred at 1t for 2 hrs. The reaction mixture was concentrated in
vacuo and purified by normal phase silica gel chromatography to give N-cyclopropyl-4-
{5,6,7,8-tctrahvdro-1,&-naphthyridin-2 -y jbutanamide.

General Procedure B

HN N N o HATU H N N. N
2 ~ + H‘/J\OH --------------------------- e \ﬁ/ | =
E e DIPEA O P
THF/DMF

N-{4-(5,8,7 B-tetrahydro-1,8-
naphthyridin-2-
yhbutylformamide

4-{5,6,7 B-tetrahydro-1,8-
naphthyridin-2-yhbutan-1-amine
{00331 N-4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi}butyliformamide. To a mixture of
4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-yhbutan- L-amine (351 mg, 1.71 mmol} and formic
acid (0.09 mb., 2.22 mumol) in 4:1 THF/DMF (5 mL) was added HATU (844 mg, 2.22 mmol)
followed by DIPEA (0.89 mbL, 5 13 mmol) and the rcaction was allowed to stir at ot for |
hr. The reaction nuxture was concentrated /n vacuo and purnified by normal phase silica gel
chromatography to give N-(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yBbutyvlyformamide.

General Procedure C

-
O
HoN N m DiPEA (\ H
- s b O HN Ny N

P fPrOH l

[808332] N-C-methoxyethyl}-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yDbutan- I-amine. A
mixture of 4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-vlbutan-1-amine (300 mg, 1.46 munol),
1-bromo-2-methoxvethane {0.11 mL, 1.17 mumol) and BIPEA (0.25 mi., 1.46 mumol) i i-
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 i vacuo and purified by nommal phase silica gel chromatography to
give N~(2-methoxyethyl}-4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2 -yBbutan- 1 -amine.

General Procedure D

H H . H H
- BHy THF a
H\ﬂ/N A N 3 _N l Ny N
O L THF 2

N-(4-{5,6,7 8-tetrahydro-1,8- N-methyt-4-(5,8,7 8-tetrahydro-1,8-
naphthyridin-2-vl)butyl formamide naphthyridin-2-yhbutan-1-aming

100333} Nemethyl-4-(5,6,7,8-tctrahydro-1,8-naphthyridin-2-yDbutan-1-amine. To a
solution of N-(4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-vijbuty Hformamide (200 mg, 0.86
mmol) n THEF (2 mL) at vt was added borane tetrahydrofuran complex solution (1.0M in
THEF, 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 77 vacuo. The crude residue was purified by normal phase silica gel
chromatography to give N-methyl-4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-vhbutan-1-
amine.

General Procedure E

OMe OMe
LiATH, f)

H —_— H
HN N N . HNW\/N N

M S Dioxane f A

O NP N
N-(2-methoxyethyl}-4-(5,6,7,8- N-(2-mathoxyathyl)-4-
{strahydro-1,8-naphthyridin-2- {(5.8,7 8-tetrahydro-1,8-
yhbutanamide naphthyridin-2-ylibutan-1-

armine

100334] N-(Z-methoxyethpl}-4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-ylibutan-1-amine
{5). To a solution of N~(Z-methoxyethvi}-4-(3.6,7 8-tetrahvdro-1.8-naphthyridin-2-
vibutanamide (15.5 g, 1.0 equiv) 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 this solution was added HxO (4.7 ml), then 1M NaOH
(4.7 mL} then HzO (4.7 mL) and warmed to room temperature and stirred for 30 minutes, at
which time, sohd Mg8Q(: 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
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in vacue to give N-{2-methoxyethy}-4-(5,6,7, 8-tctrabydro-1,8-naphthyridin-2-ybutan-1-
amine.

General Procedure F

H H |
NaCNBH,
N NN~ BoehN BoCHN N
| = j Ac(‘H P

MeOH CE‘ O
N-methyl-4-(5,6,7 8- methyl (S)-2-{{{ert- methyl (S3-2-({fert-
tetrahydro-1,8-naphthyridin- butoxycarbonylyaming)-4- butoxycarbonyhamino-4-{methyi{(4-
2-yhbutan-1-amine cxobutanocate (5,8,7 8-tetrahydro-1,8-naphthyridin-2-

yhbutyliamino)butancate
106335] methyl (S)-2-{(tert-butoxycarbonyllaminol-4-(methyl{4-{5,6,7,8-tetrahydro-1,8-
raphthyridin-2-ybutvlaminobutanoate. To a muxture of N-methvi-4-(3.6,7,8~tetrahvdro-
1,8-naphthyridin-2-yUbutan-1-amine {8} (187 mg, 0.85mmol) in MeOH (5§ mL) at 1t was
added acetic acid (0.12 mi, 2.05 mmol} followed by methyl {8)-2-((tert-
butoxycarbonvljamino)-4-oxobutancate {217 mg, 0.94 mumol). The resulting mixture was
allowed to stir at 1t for 15 min, at which time, sodinm cyanoborohydride (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 normal phase silica gel chromatography to give methyl (8)-2-
{{tert-butoxycarbonyDamino }-4-(methyi{4-(5,6,7 8-tctrahvdro-1,8-naphthvndin-2-
viybutyhaminobutanoate.

General Procedure G

| H HCI E H
BooHNa_~_N l Ny N HQNI\/N%
' i CH,Cly
?/’\\0 £ o0 P
methyl (S)-2-{{ert- methyl (S)-2-amino-d-{methyl{4-
butoxycarbonyhamino)-4-(methyl(4- {5,6,7,¢ —t¢t""hydm~1,8—naphthyridin—
(5,6,7 B-tetrahydro-1,8-naphthyridin-2- 2-yhibutybamino)butanoate

vhbutyhiaminobutancate
186336] methyl (8)-2-amino-4-(methyl(4-(5,6,7 ~tetrahydro-1,8-naphthyridin-2-
yhbatvhamino)butanoate. To a solution of methyl (8)-2-((tert-butoxycarbonyvllamino)-4-
{methyi{4-(5,6,7.8-tetrahvdro-1,8-naphthyridin-2-yybutyljaminojbutanocate (152 mg,
0.35mmol} in CHxClz (2 mb) at it was added 4N HCl in 1 4-dioxane (1 mL, 4 mmaol) and the
resulting mixture was allowed to stiv for 2 hr. The reaction mixture was concentrated in
vaeuo to give methyl (§)-2-amino-4-(methyl{4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-

vhbutyhamino}butanoate as the trihvdrochlornide salt.
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General Procedure H
’./
o

H?NI\/N\//\,\//\\{:'\Ei
S o

methyl {S)-Z-amino-4-((2-

naphthyridin-2-yhbutyllamino jbutanoate

RN > HN

4-chlors-2-methyl-6-
methoxyethyl}{4-(5,6,7 8-tetrahydro-1,8-  (trifluoromethyhpyrimidine

PCT/US2020/027335

FaCul N,
S
N - f \K
| DIPEA = i/\o/

N
) H
T
f‘f O =

methyl (S)-4-({Z-methoxyethyl{4-
(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-
yibutyhaminoe)-2-{((2-methyi-8-
(trifiuoromethyl)pyrimidin-4-
vhamino)butanoate

~PrOH

10863371 A solution of methyl {5}-2-amino~-4-({Z2-methoxyethyl}{(4-{5,6,7 8-tetrahydro-1 8-

naphthyridin-2-v)butyhaminojbutanoate trthydrochloride (80 mg, 6.16 mmol}, 4-chloro-2-

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

m ~PrOH (1 mbL) was heated at 60 °C overnight. The reaction was allowed to cool to 1t and

then concentrated in vacuo. The resulting crude residue was puntfied by normal phase silica

gel chromatography to give methyl (S}4-((Z-methoxyethyvl}(4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-vlbutyBamino}-2-({2-methy-6-(trifluoromethy Dpyrimidin-4-

vhamino)butanoate.

{ieneral Procedure P

methyl (S)-2-((2-chlore-3-
flucrophenyiiaminol-4-(methy¥4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-
yhbutylamine butanocate

F
ct
L.EO"i, HQ() i H
""""""""""""" i HN NM N
FHE/MeOH I\/ s
HO S0 =

{8)-2-{(Z-chloro-3-fluocrophenyllamingo)-4-
{methyl(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yhbutyhamino)butanoic acid

1008338] (8)-2-({2-chioro-3-fluorophenylaminol-4-{methyl{4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-plibatylamino}butancic acid To a solution of methyl {(5)-2-((2-chloro-3-

fluorophenviyamino)-4-(methyl{4-(3,6,7 8-tctrabhydro-1, 8-naphthyndin-2-
vhbutyhamino)butanoate in 4:1: 1 THF/MeOH/H:0 at 1t was added lithium hvdroxade

{approximately four equivalents} and the resulting mixture was stirred for 30 run. The

reaction muixture was concentrated i vacue and the resulting crode residue purified by

reverse phase HPLC to give {§)-2-((2-chioro-3-fluorophenyljamino}-4-(methvi{4-(5,6,7 8-

tetrahvdro-1,8-naphthyridin-2-yhbutyDammelbutanoic acid, as the triflucroacetate salt.
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General Procedure

OMe OMe
H H LIOH.HoO H H H
N N Ny N. T N N NN
e d e ek THF, MeCH, H,0, Chz™ oy W“Ej/\;
O{}\O/ < ’ /}\OH P2
methy! (Si2-(({benzyioxy)carboryliamino)-4-{({ R)-2~ {Sy-2-{{(benzyloxy jcarbonyamine)-4-({( R}-2-
methoxypropyhy{d-(5 6,7 8-tetrabiydro-1,8-naphthyridin-2- methaxypropyl(4-(8,8,7 8-tetrahydro-1,8-
yhbutyhaminobutanoate naphthyridin-2-yhbutyhlamino)butaneic acid

[86339] (5)-2-({(benzvioxycarbonylamino}-4-(({R)-2-methoxypropv){(4-(5.6,7,8-
tetrabvdro-~1,8-naphthyridin-2-yDbutvljamuno}butanoic acid. A mixture of methyi (8)-2-
{({benzyloxycarbonyamine)-4-(((R)-2-methoxypropyvii4-(5,6,7 8-tetrahydro-1 8-
naphthyridin-2-vbutyBaminobutanoate (1 g, 1.90 mmol} i HoO 3 mb} and THF (3 mbL)
and MeOH (3 mL) was added LiOH-H20 (15936 mg, 3.80 mumol) and then the nuxture was
stirred 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 vield compound (8)-2-{{{benzyioxy karbonyliaminoe 3-4-({({R})-2-
methoxypropy! }4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yDbutyDamino)butanoic acid.
LOCMS (ESTH): m/z = 513.5 (M+H)Y" 'H NMR (400 MHz, DMSO-d): S ppm 7.25 - 737 (m, 5
Hy7.00(d, J=728 Hz, L H) 6.8 (br 4, J=7 50 Hz, 1 H) 6.22{(d, =728 Hz, 1 He) 493 -5.05
(m, 2H)Y3.68-377(m, L H)325-334 (m, 1 H)3.15-324 (m, S H) 2.58 (brt, J=6.06 Hz,
2HY229-249(m, 8H)2.16 (brdd, I=12.90, 6.06 Hz, 1 H) 169~ 1.78 (m, 2 H) 1.58 - 1 .68
{m, 1 HY 153 (quin, J=739Hz 2H) 1.28 - 140 (m, 2 H) 1.00{d, =595 Hz, 3 H}.
General Procedure R

OMe

OMe
H H .

H
CHa)CBr, K00, i i
N (CHa)sCBr S o CbZ/NI\/NVW\ENIi\:\H
TN ;
i A
/\O/\/ DiA 0 F
O"’ OH /t\

{8)-2-({{benzyloxy)carbonyhaming)-4-{(({R)-

2-mathoxypropyl)(4-(5,6,7 B-tetrahydro-1 8“ fert-outyl {3)-2-({(benzyloxy)carbonyhamins)-4-

naphthyridin-2-yhbutyllamino)butanoic acid {{{R)-2-methoxypropyi{4-(§,6,7 8-tetrahydro-1,8-
naphthyridin-2-yhbutyhlaminojbutanoate

[008348] tert-butyl (8)-2-(({benzyloxycarbonyvianino}-4-(((R}-2-methoxypropyl)(4-
(5,6,7 &-tetrahvdro-1,8-naphthyridin-2-vDbutybamincbutanoate: A solution of (8)-2-
{{(benzyloxycarbonvhiamino - {{{R}-2-methosvpropy i 4-(8,6,7 -tetrabydre-1 8-
naphthyndin-2-vhbutyBanunoibutanowe acid (300 mg, 323 84 vmol, HOAc salt) 1 BMA (4

mi} was added Ne-benzyvEN Nedicthylethanaminium chlonde (11932 mg, 523 84 amoid},
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Koi3s (1.838 g, 13.62 mmol), 2-bromo-Z-methylpropane (3.45 ¢, 25 14 munol}. The mixiure
was stirred for 1% h at the 535 °C and then allowed to cool to roon temperature. The reaction
mixture was concentrated in vacuo and the agueous phase was extracted with cthyl acetate.
The combined organic extracts were washed with brine, dried over NaxSQyq, tiltered, and
concentrated m vacuo. The crude residue was purified by prep-TLC to give tert-butyl (8)-2-

{{{benzyloxy)carbonyamino}-4-{(((R}-2-methoxypropyi)4-(5,6,7 8-tetrabhydro-1 8-

naphthyridin-2-yhbutyhaminojbutanoate. LECMS (ESI+): m/z = 5693 (M+H)™.

General Procedure S

OMe

ITW\U\)

tert-butyl (8)-2- 1gfbenzyioxy)barbmy haminc)-4-
({(Ry-Z-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-

naphthyridin-2-ylbutyllamino)butancate

OMe

H ‘v
i H
HZ Pd(OH), HzNI\/N\/\%
i- PlOH o 40\ s

tert-butyl (S)-2-amino-4-{{{R)-2-
methoxypropyl ,(u~(_5 8,7 B-tetrahydro-1,8-
naphthyridin-2-yhbutyhamino)butanoate

100341 tere-butyl (8)-2~amino-4-(((R)-2-methoxypropy}(4-(3,6,7, 8-tetrahydro-1,8-~

naphthyridin-2-yBbutyDamino}butanoate. To a solution of tert-butyl (5}3-2-

{{{benzyloxy)carbonyliamino -4-{({{R}-2-methoxypropy{4-{5,6,7 B-tetrahydro-1 8-

naphthvridin-2-vhbutvDamino)butanoate (107 mg, 188.13 uvmol) in /~-PrOH (2 mL) was

added PA(OH)

{26 mg) under an Nz atmosphere. The suspension was degassed under

vacuum and purged with Hz several times. The mixture was stirred under Ho (15 pst} at room

temperature for 15 h. The mixture was filtered and concentrated i vacuo to give tert-butyl

{8)-2-amino-~4-({{R)-2-methoxypropyh{4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-
yDbutyDamino)butancate. LCMS (ESI+): m/z = 4355 (M+H)™. 'H NMR {400 MHz, CDCla):

§ ppin 7.06 (d, =734 Hz, 1 H) 6.34 (d, J=7

34Hz 1H)498(brs, 1 H)338-344 (m. 4 H)

334 (5, 3 H) 2.69 (1, /=630 Hz. 2 H) 2.51 - 2.59 (m. 5 H) 2.31 (dd. /=13.39, 5.56 Hz, 1 H)
1.86- 1.94 (m, SH) 1.49 - 1.69 (m, 6 ) 1.47 (s. 9 D) 1.13 (d, J=6.11 Hz, 3 H).

General Procedure T

OMe ;

H B

N~ R N N Nl
o”i\g S cl

P

tert-putyl {S)-2-amino~4-(({ R)-2-
methoxypropy!i(4-(5,8,7 8-tetrahydre-1,8-
niaphthynidin-2-vhibutyllamino)butanoate

E/g OhMe
' 1,

tBuXPhos Pd G3 N N "
NaCtBur : H
HN "\"N\//\/\»./N\ N\'
tAOH I i J/\ ;
O/ 0 QV/ e

A

tert-butyl {S)-4-{({ Ry-2-methoxypropyt4-(5,8,7 8-
clin-2-ylbutyl)amino)-2-
rimidin-2-ylJamino)butanoate

((S-mathyi
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186342] tert-butyl (S)-4-({(R)-2-methoxypropyvi}4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-
vhbutyhamino}-2-{{5-methylpyrimidio-2-yDamino)butancate. To a sohution of {(§)-tert-butyl
2-amino-4-(({R)-2-methoxvpropy)(4-(3,6,7 8-tetrabydro- 1, 8-naphthyridin-2-
vibutyhaminobutanoate tert-butyl (5)-2-amuno-~4-{{{R)-2~methoxypropvi){(4-(5,6.7 8-
tetrahyvdro-1,8-naphthyridin-2-yDbutyDamino}butancate (100 mg, 230.09 umol} and 2-
chloro-5-methyi-pyrimidine (24.65 mg, 191.74 umol} in Z-methyi-2-butano! (2 mL) was
added t-BuONa (2 M i THF, 191.74 ul)) and |2-2-aminopheny!phenvl]-
methvisulfonvioxy-palladium;ditert-buty1-{2-(2 4, 6-trusopropviphenyDphenyliphosphane
{1523 mg, 19.17 umol}, and the resulting mixture was stirred at 100 °C for 14 h. The mixture
was concentrated in vacuo to give (S)-tert-butyl 4-(({5)-2-methoxyvpropyl 4-(5,6,7 .8~
tetrabydro-1,8-naphthynidin-2-vibutyhamino)-2-((S-methylpyrimidin-2-yl)anmuino)butanoate.
LCMS (ESI+): my/z = 527 3 (M+H)™

General Procedure U

= OMe i OMe

N 2N H

1y H fr H
HNI\JN% CH.Chy HN:(\/N\//\\//\\ENJ/\N)
o“ o & 0% 0n F

/j\ {S)-4-{{R)-2-methoxypropyi{4-(5,6,7 8-
tefrahydro-1,8-naphthyridin-2-ylbutylamino}-
2-{(5-methylpyrimidin-2-yhamino)butanoic acid

NEY TEA N

tert-butyl {S)-4-(({R)-2-methoxypropy!)(4-(5,6.7,8-
tetratydro-1, 8-naphthyridin-2-yijbutyl yaming)-2-
((5-methylpyrimidin-2-yliamino)butanoate

[B08343] (5)-4-(((R)-Z-methoxypropyl}{4-(3,6,7 8~tetrahydro-1,8-naphthyndin-2-
vhbutyhamino}-2-((5-methylpyrimidim-2-vljamino jbutanoic acid. To a sohtion of tert-butyl
{(S)-4-{{{Ry-Z-methoxypropy}{4-{5,6,7 B-tetrahydro-1, 8-naphthyridin-2-yhbutyamino}-2-
{(5-methvlpynmidin-2-yljaminoibutanoate {80 mg, 151.89 umol) in DCM (2 ml) was added
TFA (254.14 mg, 2.23 mmol) at § °C. The mxture was stirred at room temperature for 6 h.
The mixture was concentrated in vacue and the resulting crude residue was purified by prep-
HPLC to give compound (S)-4~{(((R)-2-methoxypropvi4-(5,6,7 8-tetrahvdro-1.8-
naphthyridin-2-vlbutyDamino)-2-({3-methylpyrimidin-2-yhamino)butanoic acid. LCMS
(ESI+): nv/z = 471.2 (M+HY". '"H NMR (400 MHz, Methanol-ds) & ppm 8.57 (brs, 2 H) 7.60
(d, =728 He, 1H)6.67(d. J=728 Hz, I H) 481 -486(m, 1H)386(brs, 1 H)341-359
(m, 4H)330(s, 3H)333-338(m, 1 H}3.12-330(mm, 3H)2.76-286{(m, 4 H) 254 (br
s, THY 239 (brd, J=882 Hz, THI 230G, 3 H) 1 76- 199 (m, 6 H) 1.22{d, J=595Hz, 3 H).
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ENUMERATED EMBODIMENTS
{86344} The following enumerated embodiments are representative of some aspects of the

mvention.

Embodiment 1. A compound of formula (I)

| |
HN N ,
R10 R R?- R” RI)
o OH T

or a salt thereof, wherem:

R is Co-Cia aryl or 5-to 10-membered heteroary! wherein the Ce-Cus aryl and 5~ to
10-membered hetercaryl are optionally substituted by R,

R? is Ci-Cs alkyl optionally substituted by R, C5-Cs cycloalkyl optionally substituted
by R: 3- to 12-membered beterocyclyl optionally substituted by R%; or -S{OpR™;

each R is mdependently C1-Cs alkyl, C2-Cs alkenyl, C2-Co alkynvl, Cs-

Cs cycloalkyl, Ca-Ca cveloalkenyl, 3- to 12-membered heterocvelvl, 5-to 10-membered

SC(OWRY, -OC(ORY, -CIOYOR?, -CIOINRIR?, -NRPC(ORY, -NRPC(CIOR?,
NRIC(OINRIRS, -S(OIR, -S(ORR?, NRIS(OIR?, -NRIS(O)R¢, -S(O)NR'R?,
-S{ORNRIR, or -P(OWORMHOR), wherein each R is, where possible, independently
optionally substituted by deuterium, balogen, oxo, ~OR®, -NR*R7, -C{ORS, -CN, -S{O)R®,
-S{ORRS, -P{OWORHOR), Us-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered hetercaryl, Cs-Ca arvl, or C1-Cs alkyl optionally substituted by deuterium, oxo,

-{OH or halogen;
cach R’ R™ R* R™  and R* is mdependently oxo or R12;

R?¢1ig C1-Ce alkyl optionally substituted by R* or C3-Cs cycloalkyl optionally
substituted by R

R? is independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, Co-Cs alkynyl,
C3-Co cycloalkyl, Co-Cia aryl, 5- to 6-membered heteroaryl or 3- to 6-membered
beterocyelyl, wherem the Ci-Ce alkyl, C2-Cs alkenvl, Co-Co alkynyl, Cs-Cs cvcloalkyl, Cs-Cug
aryl, 3- to 6-membered heteroarvl and 3- to 6-membered heterocyelyl of R are independently
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optionally substituted by halogen, deuterium, oxo, -CN, -OR? -NRR® -P(O}OR®*WOR®), or

C5-Co alkyl optionally substituted by deoterium, halogen, -OH or oxo;

R* and R’ are each independently hydrogen, deuterium, C1-Cs alkyl, C2-Ce alkenvl,
Ca-Co alkynyl, C3-Cs cyeloalkyl, Co-Cra aryl, 3- to 6-membered heteroary] or 3-to 6-
membered heterocvelvl, wherein the Ci-Ce alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-Co
cveloatkyl, Co-Cra aryl, 3- to 6-membered hetercaryl and 3- to 6-membered heterocyclyl of
R* and RS are independently optionally substituted by deuterium, halogen, oxo, -CN, -ORS,

-NRX*R? or Ci-Cs altky! optionally substituted by deuterium, halogen, ~OH or oxo;

or R* and RS are taken together with the atom to which they attached to form a
3-to 6-membered heterocvelvl optionally substituted by deuteriwm, halogen, oxo,
-OR3, -NR¥R” or C1-Cs alkyl optionally substituted by deuterium, balogen, oxo or
-OH;

R% and R7 are cach independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, Co-Us alkenyl optionally substituted by deaterium,

halogen, or oxa, or (2-Co 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- 1o H-membered heterocyelyl optionally substituted by deuterium, halogen, oxo or

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

R® and R? are each independently hydrogen, deuterium, C1-Cs alkvl optionally
substituted by deuterium, halogen, or oxo, (2-Cs alkenyl optionally substituted by deuterinm,

halogen or oxo, or {2-Us alkyay! optionally substituted by deuternim, 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-

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

cach R’ R' R and RY are independently hvdrogen or deuterium;
R is deuterium;

gis0,1,2,3. 4,56, 7 or8and

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

of R12 R R¥» R¥™ R RZ R’ RY R5, RS R7 RS RO RO R RZ RY or R is deuteriam.

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

RIZ RY and R are hvdrogen; p is 3; and is represented by the compound of formula (1)

R1
HN

0 OH (i),
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 R2
Embodiment 6. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

is pyrimidin-4-vi optionally substituted by R!? wherein R!? is 5- to 10-membered heteroaryl

or C1-Co alkvl optionally substituted by halogen.

Embodiment 7. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
1s pvrinidin-4-vl optionally substituted by pyrazolvl, methyl, difluoromethyl, or

trifluoromethyl.

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

is pynmidin-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-v1 optionally substituted by R!2,

Embodiment 10, The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
is quinazohin-4-vi optionally substituted by halogen, C1-Ce 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-vi optionally substituted by fluoro, chloro, methyl, trifluoromethy! 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 U1-Cs alkyl optionally substituted by R*.

Embodiment 13. The compound of any one of embodiments 1 to 11, or a salt thercof,
wherein R? is C1-Cs atky! optionally substituted by R*® wherein R? is: halogen; Cs-

Cs cycloalkyl optionally substituted by halogen; 5- to 10~-membered heteroaryl optionally
substituted by C1-Cs alkyl; -NRR; -NRIC(OIR*, -S(OnR?; or oxo.

Embodiment 14 The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs atkyl optionally substituted by R? wherein R* is: fluoro; cyclobutyl

substituted by Huoro; pyrazolyl substituted by methyl; or -S{ORCH;.

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

wherein R? is C1-Cs alkvl optionally substituted by -OR3.

Embodiment 16, The compound of any one of embodiments | to 11, or a salt thereof,
wherein R? is C1-Cs atky! optionally substituted by -OR’, and R is: hydrogen; C1-Cs alkyl
optionally substituted by halogen; Cs-Co cveloalkyi optionally substituted by halogen; Cs-Cra
arvl optionally substituted by halogen: or 5- to 6-membered heteroaryl optionally substitated

by halogen or £1-Cs alkyl.

Embodiment 17. The compound of any one of embodiments 1 to 11, or a salt thereof,
wherein R? is C1-Cs atky! optionally substituted by ~-OR’, and R® is: hydrogen; methyl; ecthyl;
diftuoromethyl; -CH2CHF:; -CHRCF3; cvclopropyt substituted by fluore; phenyl optionally

substituted by fluore; or pvridinyl optionally substituted by fluoro or methyl.

Embodiment 18. The compound of any one of embodiments 1 to 11, whercin R? i
CHCHOCH;.
Embodiment 19. The compound of any one of embodiments 1 to 11, or a salt thereof,

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

Embodiment 20. The compound of any one of embodiments 1 to 11, or a salt thercof,
wherein R? is C3-Cs cycloalkyl 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!
Ay
i — (R1a>
N:\ ;) m
18 , wherein mis 0, L, 2, or 3 and cach R!2 is, where applicable. independently
deuterium, halogen, atkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroarvl, wheremn the alkyl,
haloalkyl, alkoxy, hvdroxy. and heteroaryl of R are independently optionally substituted by

deuterium.

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

Ny R™ R

ia
Sl

My

, OF

- . wherein each R'? is independently deuterium, alkvl, haloalkyl, or heteroarvi.

Embodiment 24, The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

R,

X A
E\;i\ﬁ;- R rx(\ !
is o or .whereinm is 0, 1, 2, or 3 and cach R!? is, where applicable,
mdependently deuterium, halogen, alkvl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R*? are independently

optionally substituted by deuterium.

Embodiment 25 The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
& | AN
RO AN
i3 e wherein mis 0, 1, 2, 3, 4, or 5 and each R'? s, where applicable,

imdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroarvl,
wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and heteroary! of R are independently

optionally substituted by deuterium.
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Embodiment 26, The compound of embodiment 25, or a salt thereof, wherein R is

ORI e

N RTe pla

S

, Of , wherein each R'? is independently deuteriom,

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!

, OF

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

optionally substituted by deuteriun.

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

.whercin mis 0, 1, 2, 3, or 4, and cach R'? ig, where applicable,
imdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroarvl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R*? are independently

optionally substituted by deuterium.

Embodiment 29. The compound of embodiment 28, or a salt thereof, wherein R’ is
selected from the group consisting of
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o
Rw/\}N/\T/}N

snsekannn

Embodiment 30. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

,whereinm is 0, 1, 2, 3, or 4, and each R1? is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyi, alkoxy, hyvdroxy, -CN, or heteroarvl,
wherein the alkyi, haloalkyl, alkoxy, hydroxy, and heteroaryl of R are independently

optionally substituted by deuteriun.

Embodiment 31, The compound of embodiment 30, or a salt thereof, wherein R is

selected from the group consisting of

130



WO 2020/210404 PCT/US2020/027335

1a
R1a i N"\‘Y/ &4
=N
R'?

Embodiment 32. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

(’(’ N N ﬁ

®ag M

R =N

IS ,whereinm is 0, 1. 2, 3, or 4, and each R*® is, where applicable,

mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -UN, or heteroaryl,
wherein the alkyl, haloalkvl, alkoxy, hyvdroxy, and heteroarvl of R1? are independently

optionally substituted by deuterium.

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

selected from the group consisting of
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., and

Embodiment 34. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!

.whereinm is 0, 1, 2, 3, 4, 5, or 6 and each R'? is, where applicable,
mdependently deuterium, halogen, alkvl, 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!

2 RS
R A4
IS ,whereinm is 0. 1, 2, 3, 4. 3, or 6 and each R!? is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or beteroarvl,
wherein the alkyl, haloalkyl, alkoxy, 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!

/
N N

Ny \*3\“ 'R‘ia\
. R L . : .
is . wherein mis 0, 1, or 2 and cach R’ i, where applicable, independently

deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkyl,
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haloalkyl, alkoxy, hvdroxy, and hetercaryl of R*9 are independently optionally substituted by

deuterivm.
Embodiment 37, The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
F
l Nﬁ F)\\{N\ i,i,,a“@\\i/cf:g l N\YC&
2N NN R 2N 2N
is selected from the group consisting of ) I , I ,

FsC

, 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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4t

<
pid

T 7w N Ty HN-
N 7N p N _)
s \//;7\\./ N, .= ~N N._#
i H
snmdoone , and any of the

forggoing groups wherein any one or more hydrogen amm(s} arg replaced with deuteriom

atom(s}.
Embodiment 39. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R!
E\ \})\
e W \1
FsC

is selected from the group consisting of F

N. _CF3; FiC '\k

& N
7
=N
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, e and any of the foregoing groups whercin any one or more

hvdrogen atom{s}) are replaced with denterium atom(s}.

Embodiment 40 The compound of anv one of embodiments 1 to 11, or a salt thereof,

wherein R? is ,wheremnis 1,2, 3,4, 5, or 6, and R’ is C1-C: alkyl optionally
substituted by tluoro; phenvl optionally substituted by tluoro; pyridinyi optionally substituted

by fluoro or methyl; or cvclopropyl optionally substituted by fluore.

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

- f\rim
CL\ o
is selected from the group consisting of - s
f/ F F\/F Fj/F

\ O

”ﬁ‘jﬁf\ffj

ISR g el
SR N G G
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LU C X w1
PARF AN AR S A

foregoing groups wherein any one or more hyvdrogen atom{s} are replaced with deuterium

atom{s).

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

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 pharmaceutical composition comprising a compound of any one of

embodiments 1 to 44, or a salt thereof, and a pharmaccutically acceptable carmier or exeipient.

Embodiment 46, A method of treating a fibrotic discase in an individual 1n need thercof
comprising administering a compound of any ong of embodiments 1to 44 or a

phamaceutically acceptable salt thereof.

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

gastromiestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis.

Embodiment 48. A kit comprsing 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 avB6 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 TGEFR activation 1n a cell comprising
administering to the cell a compound of any one of embodiments 1o 44 ora

pharmaceutically acceptable salt thereof,

Embodiment 52. Use of a compound of any one of embodiments 1tc 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 thercof,

wherein R? is C3-Cs alkyl substituted by both fluorine 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,
wherein R? is C1-Cs atky! optionally substituted by -OR”, and R® is pvridinvl optionally

substituted by fluorine or methyl

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

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 C1-Cs alkyl substituted by R wherein R* is deuterium.

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

Embodiment 59, The compound of any one of embodiments | to 11, or a salt thereof,
wherein R? is C1~Cs atkv! substituted by R? wherein R?3 15 4- to S-membered heterocycelyl
optionally substituted by oxo.

Embodiment 60, The compound of any one of embodiments T to 11, or a salt thereof,
wherein R? is U1-Cs alkyl substituted by R* wherein R* is Ce-Cis arvl optionally substituted
by halogen or —-OR®

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

halogen or —-ORS,
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Embodiment 62, The compound of any one of embodiments T to 11, or a salt thereof,
wherein R? is C1-Cs alkyl substituted by R** wherein R s 3- to 10-membered heteroaryl
optionally substituted by Ci~Co alkyl.

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

Embodiment 64. The compound of anv one of embodiments | to 11, or a salt thercof,
wherein R? is C1-Cs atkyl substituted by R™ wherein R** is C3-Cs cycloalkyl optionally
substituted by -CN, halogen, or ~OR®.

Embodiment 63 The compound of anv one of embodiments 1 to 11, or a salt thereof,
wherein R? 1s C1-Cs alkyl substituted by R wherein R?? is -S{(():R3.

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

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

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

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

Embodiment 70. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R
is pheny! 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 invention, and aliemative methods for
prepanng the compounds of this invention are deemed to be within the scope of this
mvention. For example, the synthesis of non-exemplified compounds according to the
mvention can be successfully performed by modifications apparent to those skilled in the art,
e.g., by approprately protecting interfering groups, by utilizing other suitable reagents known

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

[86346] For the cxamples described herein, reference to a General Procedure indicates that
the reaction was prepared using similar reaction conditions and parameters as the General
Procedures stated above.

PROCEDURES

{00347} Compounds provided hercin may be prepared according to Schemes, as exemplified
by the Procedures and Examples. Minor vanations in temperatures, concentrations, reaction
times, and other parameters can be made when following the Procedures, which do not
substantially affect the resulis of the procedures.

Procedure A

HOT/\V/\ NVH\ NHp  HATU H\F Ne K.

Xy s PR q i >

0 h/\—y\/ A e V om
CH,CL

100348} N-cvclopropyl-4-(3,6,7 8-tetrahvdro-1,8-naphthyndin-2-yDhbutanamide To a
maxture of 4-¢5,6,7 8-tetrahydro-1,8-naphthyrnidin-2-yDbutanoic acid hvdrochlonde (5.0 g,
19 48 mmol} and cyclopropanamine (1.51 mL, 21 42 mmol) in CHaCh (80 mb} at 1t was
added DIPEA (13.57 mL, 77.9 mumol). To this was then added HATU (8.1 g, 21.42 mumol)
and the resulting mixture was stirred at 1t for 2 h. The reaction mixture was concentrated m
vacuo and purified by normal phase silica gel chromatography to give N-cyelopropyl-4-
(5,6,7 . &-tetrabydro-1,8-naphthyridin-2-vibutanamide.

Procedure B

H O ; H ' H
; N. N i HATU  H N N, .N
HoN Ng N . H’J'I\OH \[r | X
E L DIPEA O P
THF/DMF

100349} N-(4-(5,6,7 8~tetrahydro-1,8-naphthynidin-2-yhbutvlformamide. To a mixture of 4-
{5,6,7 8-tetrahydro-1,8-naphthyridin-2-yDbutan-T-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 mumol)
followed by DIPEA (0.89 mL, 5.13 mmol) and the reaction was allowed to stirat rt for 1 h.
The reaction mixture was coneentrated in vacuo and purified by normal phase silica gel

chromatography to give N~{4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-yhbutyDformanude.
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Procedure C
~
O
N N ﬂ [HPEA (A ﬁ

E = + Bi‘/\/o\ HN\/\//\. N\ AN
L -PrOH w

180330} N-(Z-methoxyethvl)-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi)butan- 1-amine. A

maxture of 4-¢5,6.7 8-tetrahydro-1, 8-naphthyndin-2-yhbutan-1-amine (300 mg, 1. 46 mmol},
I-bromo-Z2-methoxyethang (G 11 mL, .17 mmol} and DIPEA {025 mb, 1 46 mmol} n1-
PrOH (3 mL) was heated to 70° C for 18 h. The reaction mixture was allowed to cool to 1t
and then concentrated in vacuo and purified by normal phase silica gel chromatography to
give N-{2-methoxyethyl}-4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-vlibutan--amine.
Procedure D

BHg-THF

H CH
H\ET,N l/ N N\i BHgTHE M
6 NS THE /

{00351} N-methvi-4-(5,6,7 8-tetrabvdro-1, 8-naphthyridin-2-viYbutan-1-amne. To a solution

=T
\
i
=
/

of N-(4-(5,6,7 8-tetrabvdro-1,8-naphthvridin-2-yhbutvlformamide (200 mg, 0.836 mmol}
THF (2 mL) at rt was added borane tetrabhydrofuran complex solution (1.0M i 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 1t. The reaction mixture was diluted with MeOH and concentrated in
vacuo. The erade residue was purified by normal phase silica gel chromatography to give N-
methyl-4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-ybutan- -amine.
Procedure E

Obe Ohe
I LiAIH,

T . H
N N.. N
Dioxane N l =
o

180332} N-(Z-methoxyethvl)-4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-vl)butan-1-amine (5).

To a solution of N-{Z-methoxyethyl}-4-(5,6,7 8-tetrahvdro-1 8-naphthyrdin-2-vibutanamde
{155 ¢, 1.0 ¢quiv)in 1 4-dioxane {124 mL} at «t was slowly added LiAlHa (1.0 M m THF,
123 mlL, 2 2 equiv) and the resulting nuxture was heated to reflux for 20 hours and then
cooled to 0° C. To thes solution was added FoO (4.7 mL), then 1M NaQH (4.7 mL) then £:0
(4.7 mL} and warmed to room temperature and stirred for 30 minutes, at which time, solid
MgS0: 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-methoxyethyl}-4-(5,6,7 8-tetrahydro-1,8-naphthvridin-2-vhbutan- 1 -amine.
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Procedure F

H H l H
o O NaCNBH
e NM E N\ N - B CHNI\¢ __________________f_ BOCHNI \\V/N\/’\ \v’/\\/ N\\J‘/ \
U oo e N LA

ieOH CE) &

186353] methyl (83-2-((tert-butoxycarbonyhaminc}-4-(methyl{4-(5,6.7 B-tetrahydro-1,8-
naphthvridin-2-vhbutyDamino)butanoate. To a mixture of N-methyl-4-(5,6,7 8~tetrahydro-
1,8-naphthyridin-2-yUbutan-1-amine {8} (187 mg, 0.85mmol) in MeOH (5§ mL) at 1t was
added acetic acid (0.12 mL, 2.05 mmol} followed by methyl {(8}3-2-((tert-
butoxvearbonyljamino)-4-oxobutanoate (217 mg, 0.94 mmol). The resulting mixture was
allowed to stir at 1t for 15 mn, at which time, sodium cyanoborohydride (30 mg, 1.28 mmol)
was added to the reaction mixture and stirred for 30 min and then concentrated m vacuo. The
crude residue was purified by normal phase silica gel chromatography to give methyl (8)-2-
{{tert-butoxycarbonyDamino }-4-(methyi{4-(5,6,7 8-tctrahvdro-1,8-naphthvndin-2-
viybutyhaminobutanoate.

Procedure G

|
BOCHNI/\\V,NM/N

Ci) &}

106354] methy! (5)-2-amino-4-(methyi{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vhbutyhamino}butanocate. To a solution of methyl (S)-2-{(tert-butoxvecarbonyamino)-4-
{methyi{4-(5,6,7 8~tetrahvdro-1, 8-naphthyridin-2-ylibutyDamino))butanoate (152 mg,
0.33mmol} in CH:Cl (2 mL) at rt was added 4N HCl in §,4-dioxane (1 mL, 4 mmol} and the
resubting mixture was allowed to stir for 2 h. The reaction mixture was concentrated in vacuo
to give methvl (8)-Z-amimo-4-(methyvl(4-(5,6,7, 8-tetrahydro-1, 8-naphthyridin-2-
viybutyhaminobutanoate as the trihvdrochloride salt.

Procedure H

- FiC N\
r/\O H FaC\/ Y D oA \E,;\L/

T W SOUN:

? O NN é‘/ IPrOH I\/\Nm

[B8355] A solution of methyl (§)-2-amino-4-((Z-methoxyvethyi}(4-(5,6,7. 8-tetrahvdro-1,8-
naphthyridin-2-vDbutyhaminojbutanoate trihvdrochlonde (80 mg, 6.16 mmol}, 4-chloro-2-

methyl-6-{tnfluoromethvhpyrimidine (64 mg, 0.33 mmol) and DIPEA (0.23 mb, 1.31 mmol)
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i -PrOH (1 mL) was heated at 60° C overnight. The reaction was allowed to cool to 1t and
then concentrated in vacuo. The resulting crade residue was purified by normal phase silica
gel chromatography to give methyl {5)3-4-((Z-methoxyethvii(4-(5.6,7 8-tctrahydro-1,8-
naphthyridin-2-vbutyDamino - 2-((2-methyil-6-(trifluoromethy Dpyrimidin-4-

vhamino)butancate.

Procedure P

F
Ci
LIOH, HD | H
B HN N NN
THFMeOH j:\/ T ]
HO™ 0 #
methyl {3)-2-({2-chioro-3- -, N
fluorophenylyamino)}-4-(methyl(4-(5,6,7 8- (S)-g-'\-\zrchioro-ﬁ-ﬂuoropheny;;ammo)-li-
tetrahydro-1,8-naphthyridin-2- {methyl(4-(5,6.7,8-tetrahydro-1.8-
yhbutyhaminooutanoste naphthyridin-2-ylbutyhaminojbutanoic acid

186336] (8)-2-((2-chloro-3-fluorophenyDamino)-4-{methyl(4-(5,6,7, 3-tetrakydro-1,8-
naphthyridin-2-yHbutylamino}butan cic acid To a solution of methvl (8)-2-({2-chloro-3-
fluorophenyljamino-4-(methvi{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-
vhbutyvhaminobutanoate in 4: 1.1 THF/McQHALO at vt was added lithium hydroxide
{approximately four equivalents} and the resulting mixture was stirred for 30 min. The
reaction mixture was concentrated i vacuo and the resulting crude residue purified by
reverse phase HPLC to give (8)-2-((2-chioro-3-fluorophenyhaming}-4-(methyi(4-(5,6,7, 8-
tetrahydro-1 8-naphthyridin-2-viibutylJaminobutanoic acid.

Procedurs Q

OMe (:Jwie
X [ ‘ N ﬁ LiOH.H,0 Q NK .
L TN THE Me ; e
Chz I e i\j/\j THF, MeOM, M0 Chz I\/ NN
0% o = 07 oH

186357 (8)-2-{{(benzyloxykarbonyhamino}-4-(({R}-2Z-methoxypropyl}4-{5.6,7 8-
tetrahvdro-1,8-naphthyridin-2-vibutvhamino}butanoic acid. A mixture of methyl (8)-2-
{{{benzyloxycarbonyyamino)-4-({(R)-2-methoxypropvi){(4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vDbutyBaminobutanoate (1 g, 1.90 mmeol} in HoO (3 mb) and THF (3 mE)
and MeOH (3 mbL} was added LiOH-H20 (15936 mg, 3.80 munol) and then the mixture was
stirred 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 {o
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give a residue to vield compound (8)-2-¢{(benzyloxy }earbonylamino}-4-(({R}-2-
methoxypropyi}(4-(3,6,7 8-tetrahvdro-1 8-naphthyvridin-2-vibutyDamincbutanoic acid.
LCMS (ESIH): m/z = 5135 (M+H)Y" '"H NMR (400 MHz, DMSO-d): § ppm 725 -737 (m, 3
Hy 700, =728 Hoe, I H} 68 (e, I=7530Hz, T H) 6.22(d,J=728 Hz, 1 He) 4.93-5.05
(m, 2H)Y3.68-377(m, 1 H}3.25-334(m, 1 H}3.15-3.24 {m, 5 H) 2.58 (br t, }=6.06 Hz,
2H}2.29-249(m, 8H) 2. 16 (brdd, J=1290, 6 06 Hz, 1 H) 1.69- 1. 78 (m, 2 H) 1 38 - 1 68
(m, P D 153 (quin, J=730Hz 2 H) 1.28 - 140 (m, 2H) 1.00(d, I=395Hz, 3 H).
Procedure R

OMe
OMe

—_— e Chz”

. K [ {CH3CBr, KCOs H N Ny N
Cbz’NI\/N% DMA I\/ i\/\J

o on ~F ° /T\
[86338] tert-butyl (8)-2~({{(benzvioxy)carbonyDamino }-4-{{{R)-2-methoxypropyvi}{4-
(5,6,7,8-tetrahydro-1, &-naphthyridin-2-ybutyDamino}butanoate: A solution of {(§3-2-
{{{benzvioxy karbonviianinoi-4-{{{R-Z-methoxypropy {4-{5.6.7 B-tetrahvdro-1 8-
naphthvridin-2-vhbutvDaminobutanoic acid (300 my, 523 84 pmol, HOAc salty m DMA (4
ml} was added N-benzyl-N N-diethylethavamimum chlonde (11932 mg, 52384 o},
KO (1.88 ¢, 13.62 mmol}, 2-bromo-2-methvlpropane (3.43 g, 25314 mmol,). The mixtare
was stirred for 18 b at the 33° € and then allowed to cool to room temperature. The reaction
mixture was concentrated in vacuo and the agueous phase was extracted with ethyl acetate.
The combined organic extracts were washed with brine, dried over NazS504, filtered, and
concentrated in vacuo. The crude residue was purified by prep-TLC to give tert-butyl (83-2-
{{{benzyloxy)carbonylyamino)-4-({{R)-2-methoxypropyi)(4-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-vhbutvhamino)butanoate. LCMS (ESI+): m/z = 569.3 (M+H)™.

Procedure S

OMe OMe

H i Hy PA(OH)  H,N N NN
CbLfN;\/va/\/\iNINJ LA ITTe T I‘\/ S~ lf Ny
P Lz -PrOH o NS

[086359] tert-butyl (8)-2-amino-4-(({R}-2-methoxvpropyi}4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vhbutylamimobutanoate. To a sclution of tert-butyl {8)-2-

{{{benzyloxy)carbonviamino)-4-(((R}-2-methoxvpropy){4-(3,6,7 8-tetrahydro-1 8-
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naphthyridin-2-yDbutyBamino}botanoate {107 mg, 188,13 pmol} in 1-PrOH (2 mL} was

added PA(OH) (26 mg} under an N» atmosphere. The suspension was degassed ander

vacuum and purged with Ho 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-butvl

(8)-2-amino-4-({{R}-2-methoxypropy}{4-(5,6,7, 8-tetrahydro- 1, 8-naphthyridin-2-
vhbutyhamino)butanoate. LCMS (ESIH): m/z = 4355 (M+H)" 'H NMR (400 MHz, CDCly):
Sppm 7.06(d, =734 Hz, 1 HY634(d, /=T34 Hz, 1 H) 498 (brs, 1 H)338-3.44 (m, 4 H)
334, 3H) 269, =630 Hz, 2HY 251 -259 (m, SH) 231 (dd, J=13.39, 556 Hz, 1 H)
186-194 (m 5H)149-169(m, 6 H) 147 (5, 9H) 1.13{d, /=6.11 Hz, 3 H}.

Procedure T

OMle i)\
M

+ NagN
¢

BuXPhos Pd G3 \ =N
NaGtBu \T/
S R

AmMOH

|

=

HNI\/
o7 G

OMe
- H

N \/*\v/\g\;\iﬂj
=

v

186358 tort-butyl (S)-4-({(R)-2-methoxypropyi}4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-

vhbutyDamino)}-2-((5-methyipyrimidin-2-viJamino)butanoate. To a solution of {(8)-tert-butvl

Z-amino-4-({({R)-2-methoxypropyl}(4-(5,6,7 8-tetrahydro-1,8-naphthyridm-2-

vibutybaminoibutanoate tert-butyl (8)-2-amino-4-{({R}-2-methoxypropyii(4-(5,6,7 8-

tetrahvdro-1,8-naphthyvridin-2-yibutvamino}butanoate (100 mg, 230.09 pmol) and 2-

chloro-5-methyl-pyrimidine (24.65 mg, 191.74 pmol} in 2-methyl-2-butanol (2 ml) was

added t-BuONa (2 M in THF, 191.74 ul)) and {2-(Z-aminophenyliphenvl]-

methylsulfonvioxy-palladnim;ditert-butyl-{2-(2 4.6-triisopropyipheny Dphenyl jphosphane

{1523 mg, 19.17 pmol}, and the resulting mixture was stirred at 160° € for 14 b. The mixture

was concentrated in vacuo to give (S)-tert-butyl 4-(({5)-2-methoxyvpropyl 4-(5,6,7 .8~

tetrahvdro-1,8&-naphthyndin-2-yDbutyDamine}-2-((S-methylpyrimidin-2-yDaminoYoutanoate.

LOMS (ESTH): m/z = 527.3 (M+H)".

144



WO 2020/210404 PCT/US2020/027335

Procedure U

m CMe [E/\\\] OMe
A J

\?.N ‘n, TEA N\?/,P‘J . “re,
i [ T — > | H
HNJ)\A/N\/ | Ny N CH,Cly "\I\/\\/"\Aﬁij/\hj
0”0 & 0% oH /

106361 (5)-4-({((R)-2-methoxypropyl}{(4-(5,6,7 8-tetrahydro-1,8-naphthy ndin-2-
vhbutyhamino}-2-((5-methylpyrimidin-2-vljaminobutanoic acid. To a solution of tert-butyl
(8)-4-(((R)-2-methoxypropyli{4-(5,6,7 8-tetrahydro- |, -naphthyndin-2-vhbutyamino)-2-
{{S-methyl pynimidin-2-yDaminobutanoate (80 mg, 151 .89 pumol) in BCM (2 mL} was added
TFA (254 14 mg, 2.23 vunol) at 0° C. The mixture was stirred at room teraperature for 6 h
The mixture was concentrated n vacuo and the resulting crude residue was purified by prep-
HPLC to give compound (S)-4-({((R)-2-methoxypropvi}(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vlbutyamino}-2-({5-methylpyrimidin-2-yhamino)butanoic acid. LCMS
(ESI+): m/z = 471.2 (M+H)y". '"H NMR (400 MHz, Methanol-ds) & ppm 8.57 (brs, 2 H} 7.60
(d,3=728Hz, 1H)6.67¢d, =728 He, T H) 481 -486(m, | H}3.86(brs, I H)341-359
(m, 4 HY339(,3H)333-338(m, 1 H}3.12-330(m, 3H)2.76-286(m, 4 H)2.54 {(br
s, TH}239(brd, J=882Hz 1 H)230(,3H)1.76-1.99(m, 6 H) 1.22{(d. }=5953 Hz, 3 H).

SYNTHETIC EXAMPLES

[66362] 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 invention are deemed to be within the scope of this
mvention. For example, the synthesis of non-exemplified compounds according to the
mvention can be successfully performed by moditications apparent to those skilied in the art,
e.g., by appropriately protecting interfering groups, by utilizing other suitable reagents known
i the art other than those described, or by making routing modifications of reaction
conditions. Alternatively, other reactions disclosed herein or known n the art will be
recogmized as having applicability for preparing other compounds of the invention.

[86363] For the examples described herein, reference to a Procedure indicates that the
reaction was preparcd using similar reaction conditions and parameters as the Procedures

stated above.
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Example Al
Syuthesis of {8}-2-fluoro-3-methoxypropan-1-amine
G O

BnRr
\QJ\/ ~OH e \O/U\A/\OH
KOs, KI, DMF

NH; Bn’N‘Bn

180364} Methvl dibenzyl-B-serinate. To a mixture of methy} B-serinate hvdrochlonde (100
g, 642.76 munol) and KoCO5 (177.67 g, 1.29 mol) and KE {5335 ¢, 321 38 mmol} in DMF
{1.5 L) was added benzy! bromide (241.85 g, 1.41 mol) at 0° C. The mixture was stirred at
25° C for 12 h. The muxture was quenched with HaO (3000 mL) and EtOAc (1 £ x 3}. The
organic laver was washed with brine (1 L), dried over NaxSQs, and concentracted in vacuo.
The crude product was purified by normal phase silica gel chromatographyito give methyl

dibenzyi-D-serinate.

3 0
\’O/LY\OH DTl;&Fx: ] \’QMN’Bﬂ
: f
Bn’N“Bn F o Bn

[06365] Methyl (S)-3-(dibenzylamino}-2-fluoropropanocate. To a solution of methvl
dibenzvi-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 0° C and the reaction mixtore was stirred for 14 h at 1t
The reaction mixtiure was guenched with saturated ag. NaHCO3 (1 L) at 0° € and extracted
with EtOAc (500 ml x 3). The organic phasc was dricd over NaxS0O, filtered, and
concentrated in vacuo. The crude product was purified by normal phase silica gel

chromatography to give methyl (§)-3-(dibenzylamino}-2-fluoropropancate.

O
LiBH S = 14]
\D//U\‘-//\N/Bﬁ oA Ho/\i/ N
z i THE F Bn
F Bn

[B8366] (5)-3-(dibenzylaming)-2-fluoropropan-1-ol. To a solution of methvl (5)-3-
{dibenzylamino)-2-fluoropropancate (103 g, 341.79 mmol} in THF (1 L) was added LiBHa
{14 .89 g, 683 5% mmol} at 0° €. The mixture was stirred at 40° € for 12 h. The mixture was
poured into ag. NH4Cl (500 mL) at 0° C. The agueous phase was extracted with ethvi acetate
{300 mL x 3}, The combined organic extracts were dried over Nax S04, filtered, and
concentrated in vacuo to give {5)-3-(dibenzyiaming)-2-Hucropropan-1-ol that was used

without further purnification.

Mo Sy B Mel, Nat oy B
= i o < §
Bn THF F o Bn
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186357] (8)-N N-dibenzyl-2-flucro-3-methoxypropan- t-anune. To a solution of ($)-3-
{dibenzylamino}-2-fluoropropan-1-0l {51 g, 186.58 mmol) in THF (400 mL) was added NaH
{60% dispersion 1 mineral oil, 11.19 g, 279.87 mmol) at 0° € and the resulting mixture was
stirred at 6° C for 30 nun. To this was then added iodomethane (18.58 mL, 298.52 mmol) and
the mixture was stirred at rt for 12 h. The mixture was quenched with ag. NHa{1 (500 mb) at
G . The aqgueous phase was extracted with EtOAc (5360 mL x 3). The combined organic
extracts were dried over NaxSOq, filtered, and concentrated in vacuo. The resulting crude
residue was purified by normal phase silica gel chromatography to give {§)-N N-dibenzyi-2-

fluoro-3-methoxypropan-1-amme.

\O/\\f/\gi\an Hy, PO/ \O/\\://\NHZ
F o oBn MeOH

[806358] (8)-2-fhuoro-3-methoxypropan-1-aming. To a solution of (§)-N N-dibenzyi-2-
fluoro-3-methoxypropan-1-amine (15 g, 52.20 mmol) in MeOH (200 mL) was added PJd/C (3
g}. The suspension was degassed under vacuum and purged with Hz three times. The mixture
was stirred under Ha (50 psi) at 30° C for 12 h. The reaction mixture was filtered through a
pad of Celite and the filtrate was treated with HCVELOAc (50 mL) and then concentrated in
vacuo to give (5)-2-fluoro-3-methoxypropan--amine hydrochioride that was used without
further punfication.

Example A2
Syathesis of tert-butyl 7-(4-oxobutyl}-3 4-dihydro-1, 8-naphthyridine-1{2H}-carboxylate

EO N. N LIHMDS Boc

EtO N N
> j S x>
o) | oz BogO m]
THF

100369} tert-Butvl 7-(4-cthoxy-4-oxobutvl)-3,4-dihydro-1,8-naphthyndine-1{ZH)-
carboxylate. To a solution of ethyl 4-(5,6,7 . 8-tetrahydro-1,8-naphthvridin-2-ylibutanoate
{5.25g, 21.1 mmol) and di-tert-butyl dicarbonate (5.89 mL., 25 4 mmol in THF (70 mL} was
added hithium bis(trimethylsilyDamide (25 4 mL, 25 4 mmol) was added at 0° C. After 2 h,
the reaction was dihited with EtQAc (50 mbL} and was quenched with sat NH4«{C1 (S0 mbL).
After 30 nun of stirring, the layers were separated and the organic laver was washed with
brine (20 mL}, dried over Nax504, and concentrated m vacuo. The resulting crude residue
was purified by normal phase silica gel chromatography to give tert-butyl 7-{4-cthoxy-4-

oxobutyl}-3,4-dihydro-1,8-naphthvridime-1(ZH}-carboxylate.

Boo LiBH Boo
EtO\P]/\/ N\ N =T HO N\ N
) mmmmmmmmmeen
5 > THE U
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180370} tert-Butyl 7-(4-hvdroxybutyl}-3,4-dihydro-1,8-naphthvridine- 1 {2H}-carboxylate. To
a sohution of tert-butyl 7-{4-cthoxy-4-oxobutyi}-3 4-dihydro-1,8-naphthyridine-1{ZH)-
carboxviate (6.81 g, 19.5 mmol) in THF (50 mL} was added LiBH: (1.0M in THF, 195 mL,
145 mmol}) at rt. The mixture was stirred overnight and then guenched with sat. NHa(Cl and
diluted with EtQAc. The layvers were separated and the agueous layer was extracted with
EtOAc. The combined organic extracts were washed with Ha0, dried over NaxSQ4, filtered,
and concentrated in vacuo. The resulting crude residue was purified by normal phase silica
gel chromatography to give tert-buivl 7-(4-hvdroxybutyl)-3,4-dihydro-~1,8-naphthyndine-

1{(2H}-carboxvlate.

Boc o Boc
HO\/\/\(;,N\ N cocny,  © I NN
’\/\QJ DMSO H /U

{30371} tert-Butyl 7-(4-oxobuty!)-3,4-dihydro-1,8-naphthyridine- {2H)-carboxylate. A
solution of oxalvl chiloride (2.57 mL, 293 mmol) in CHLClz (69 mL) was cooled to -78° C
for 5 minutes, at which time, dimethyl sulfoxide (4.2 mb, 58.6 mmol) was added and the
mixture was stirred for 30 min. A solution of tert-butyl 7-{4-hydroxybutyl}-3 4-dibydro-2H-
1, 8-naphthyndine-1-carboxvlate (6.9 g, 22.6 mmol) in CH:Ch (10.5 mL) was added and
stirred at -78° C for 1 h. Trethylamine {105 mbL, 75.1 mmol} was then added to the reaction
mixture and stirred for 30 mins. The reaction was quenched with water and extracted with
CHoClz. The organic layer was collected and dred over sodium sulfate. The organic layer
was concentrate to give tert-butyvl 7-(4-oxobutyl}-3,4-dihydro-1,8-naphthyridine-1(2H}-
carboxylate that was used without further purification.

Example A3

Svnthesis of methy! (8)-4-((2-methoxvethvi}4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-

vhbutyhamino}-2-{quinclin-4d-vlaminobutancate

180372} Methvl (8)-2-amino-4-((2-methoxyethyi}{4-(5,6,7, 8-tetrahvdro-1, 8-naphthyridin-2-
v1} butylaminolputancate. Prepared according to Scheme A using Procedure A with 2-

methoxyethylamine, then Procedure E, Procedure F, and Procedure G to give methvl (8)-2-
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amino-4-{{2-methoxyethvi}{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-

yhbutyhaminojbutanoate.

O/ ~ i N\ O/
K' N . S F
H T PA(OAC),, BINAP “
HoNay s N N N g7 e HNg o~ N N N
s T [ KePO,, Dioxane I - MO: j
H i B i
O/)\\“O f ? O &

{80373} Methyl (8)-4-((Z-methoxyethyl}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-yDbutyl)
amino}-2-(qunolin-4-viaminojbutanoate. A microwave vial containing methyl (8)-2-amino-
4-{(2-methoxyethyi}(4-(5,6,7 8-tetrahvdro-1,8~-naphthyvndin-2-y)buty Danunojbutanoate {125
mg, 0.3 mumol) was charged with 4-bromoguinoline (65 mg, 0.3 mmol), Pd(OAck (6.3 mg,
0.03 mmol), rac-BINAP (35 mg, 0.6 mmol}, and KaPO4 (210 mg, 1.0 mmol) and then diluted
with Dioxane {2 mL). The mixture was degassed and then sealed and heated 10 100° C for 1
h. The reaction mixture was allowed to cool to rt and then filtered and concentrated in vacuo.
The crude residue was purified by normal phase silica gel chromatography to give methyl
{(8)-4~((Z-methoxvethy}{4-(5,6,7 &-tetrahydro-1, B-naphthyndin-2-ybutyDaming }-2-
{quinolin-4-ylammobutancate.

Example A4

Synthesis of methvl (8)-2-(isoquinolin-1-yliamino}-4-((2-methoxyethyl 4-¢5,6,7 8-

tetrahydro-1,8-naphthyridin-2-vDbutyDamino}butanocate

o m o~
/l PAOAS), . M i
l H m BN Y r H
Hoi N N N T N HMN ,N\//‘\//\Y,N N
o0 - B Dioxane 0/%0 SN

I

186374] Methyl (8)-2-{isoquunolin-1-yvlamino}-4-{(Z-methoxyvethyl}(4-(5,6,7 8-tetrahydro-
1, 8-naphthvridin-2-vlbutvhamino)butanoate. A microwave vial contaiming methvl (S)-2-
amino-4-{{Z-methoxyethy}{4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-
yvhbutybBaminobutanocate (125 mg, (.3 mmol} was charged with I-bromoisoquincline (65
mg, 0.3 mmol), PAOAc)K (6.3 mg, 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol}, and K;P0O4
{210 mg, 1.0 mmol} and then diluted with Dioxane (2 mL)}. The muxture was degassed and
then sealed and heated to 100° € for 1 h. The reaction mixture was allowed to cool to t and
then filiered and concentrated 1n vacuo. The crude residue was purified by normal phase
silica gel chromatographyv to give methvl (8)-2-(isoquinolin-1-viamino}-4-{(2-

methoxyethyl}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vDbutyamino} butanocate.
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[86375] In the following examples, compounds without specific svnthetic descriptions may
be syathesized by procedures described herein, for example, analogous to that for compound
2, Scheme 1; compound 81, Scheme 3; and Compound 213, Scheme 24,

{30376} For example, (8)-2-((3-cvanopyrazin-2-vamino}-4-((2-(3,5-

difluorophenoxy jethy}4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-vlbutyamino butanoic
acid {compound 597) may be prepared by slight modification of the procedures from Scheme
1. Instep 1, 2-(3. 5-diflucrophenoxy)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 tertiary amine may then undergo a base mediated
hydrolysis as in step 4 followed by deprotection of the benzvl carbamate under reductive
conditions as in step 5 to afford an analogous amino acid product. This amine acid may then
be reacted with a soitably activated heterocycle in an SxAr reaction, such ag 3-
chloropvrazine-2-carbonitriic o give the described compound. Sinilarly, the analogous free
amino acid product from step 5 may be reacted with an analogous activated heterocvele as
depicted in step 6 and then subjected to etther 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.

180377} The tertiary amine prodacts arising from step 3 m Scheme 1, if alicrnative amines
were substituted for cyclopropylamine, may alternatively be hvdrolvzed as depicted in step ©
of Scheme 24 followed by t-butylation of the acid product with t-butyl bromide under basic
conditions as shown 1n step 2 of Scheme 24, The resulting t-butyl 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 1o give an cster product that may be
gxposed to acid to generate a final compound as i step 5 of Scheme 24.

106378] For example, (8)-4-({2-(3,5-diflucrophenoxyiethyi}4-(5,6.7 R-tetrahydro-1 8-
naphthyridin-2-yvDbutyhamino}-2-({ 1-methyl-1H-indazol-3-yllamino jbutanoic acid
{compound 624) may be prepared by slight modification of the procedures from Scheme 1.
In step 1, 2-(3,5-difluorophenoxyjethan-1-amine may be substituted for cyclopropylamine
which would afford the analogous amine product. This aming prodect may then undergo a
Boc deprotection as in step 2 followed by a reductive amunation as in step 3 to afford an
analogous tertiary amine product. The tertiary amine product may be hyvdrolvzed as depicted
i step 1 of Scheme 24 followed by t-butylation of the acid product with t-butyl bromide
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under basic conditions as shown 1n step 2 of Scheme 24, The resulting t-butyl ester product
may be deprotected under reductive conditions as in step 3 of Scheme 24 to afford an amine
ester product, which may then undergo palladium catalyzed cross-coupling substituting 3-
bromo-[-methyl-1H-indazole for 6-chloro-N, N-dimethylpynmidin-4-amine m step 4 of
Scheme 24 to give an ester product that may be exposed to acid to generate the described

compound.

186379} Compound 1: {8-d-(cyclopropyl{4-{5,6,7,8-tetraliydro- 1 8-naphthyridin-2-yi}
butyflamino)-2-({6-{difluoromethyl} pyrimidin-4-yl}) amino} butunoic acid. Prepared
according to Scheme A using Procedure A with cvelopropylamine, and Procedure H with 4-
chloro-6-(diflucromethylpyrimidine. LCMS theoretical m/z = 475 3. [M+H}+, found 4752,
100380) Compound 1: (8)-4-foyvclopropyi(4-(5,6,7, 8- tetrahydro-1,8-naphthyridin-2-yi}
butyhamino}-2-((6-(difluorometiiyl pyrimidin-4-yl} amino} butanoic acid. Prepared
according to Scheme A usimg Procedure A with cyclopropyvlamine, and Procedure H with 4-

chloro-6-(difluoromethypyrimidine. LCMS theoretical m/z = 475 3. [M+H}+, found 4752,
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Scheme I, Compound 2:
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186381] Stop . tert-butyl 7-(4-(cycilopropylamine} butyl)-3,4-dihydro-1,8-naphthyridine-
1{2H)-carboxylate. To a solution of cyvclopropanamine (22.8 mL., 328.5 mmol), AcOH (18.8
mh, 328.5 mmol}, and NaBH:;CN (4.13 g, 65.7 mmol) in McOH (100 mL) at 0° € was added
a solution of tert-butyl 7-(4-oxobutyl)-3 4-dihvdro-1 Z-naphthyridine- 1 (2H)-carboxylate
(10.0 g, 32 .9 mmol) in MeOH (100 mL) and the resulting mixture was stirred at 1t for 16 h,
The muxture was diluted with sat. NaHCO5 and stirred until gas evolotion ceased and then
concentrated i vacue to remove the volatiles. The agueous layer was extracted with EtOAc
and the combined organic extracts were dried over Nax504, filtered, and concentrated in
vacuo. The crude restdoe was purified by prep-HPLC to give the title compound. LCMS
theoretical m/z = 346 3. [M+H}+, found 3465,

[B0382] Step 2. N-{4-(5,6,7, 8-tetrahiydro-1,8-naphthyridin-2-yi) butyljcyclopropanamine.
To a solution of tert-butyl 7-{d-(cyclopropylaminoibutyl)-3 4-dihydro-1,8-naphthyridine-
1{ZH}-carboxylate (2.5 g, 7.24 munol) in EtOAc (10 mby was added 4 M HO m EtQAc (18
ml.} and the resulting mixture was stirred at 11 for 12 h and then concentrated in vacuo. The
crude residue was used without further purification. LCMS theoretical m/z = 246 2. [M+H]}+,

found 246 0.
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186383] Step 3: methyl (3)-2-(({benzyloxy)carbonyllamine)-4-{cyclopropyl{4-(5,6,7,8-
tetrahydro-1,.8-naphthyridin-2-vi) butyfamino) butanoate. To a mixiure of methyl (8)-2-
{{{benzyloxy)carbonvijamino)-4-oxobutancate (2.59 o, 9.8 mmol} and N~{4-(5.6,7 8~
tetrabydro-1,8-naphthyridin-2-v1) butyleyclopropanamine hydrochlonde (2.5 g, 8.9 mmol) in
DCE (40 mL) was added AcOH (761 uL, 13.3 mmoel} at 0° C was added NaBH(OAc); (2.82
g, 13.3 mmol} and the resulting mixture was stirred for 1 h at 1. The mixture was diluted with
sat. ag. NaHCOs and stirred until gas evolution ceased and then was exiracted with CHCh.
The combined organic extracts were washed with brine and then dried over NaxSOs, filtered,
and concentrated in vacuo. The crude residue was purified by normal phase silica gel
chromatographv to give the title corpound. LCMS theoretical m/z = 4953, {M+H]+, found
495 4,
100384} Step 4. {8-2-(((benyyloxylecarbonyllaminoj-4-{cyclopropyl{4-{5,6,7, 8-tetrahydro-
1, 8-naphithyridin-2-yi} butyliamine) butanocic acid. To a solution of methvl (5)-2-
{{{benzvloxy)carbonviamino}-4-{cyvclopropvi{4-(5,6,7 B-tetrahydro-~1,8~-naphthyrdin-2-vi}
butylyammo} butanoate (4 g, 7.9 mmol} in 1: 1:1 THF/MeOH/H20 (36 mL) was added
LiOHHL( (664 mg, 15.8 mmol} at 0° C and the resulting nixture was stirred at 1t for 1 b
The mixture was then adjusted to pH = 6 by the careful addition of 1 N H{l and then
concentrated 77 vacuo to give the title compound. LCMS theoretical nv'z = 480.3 [M |+, found
480.1.
100385] Step 5. (8)-Z-amino-4-{cyclopropylf4-(5,6,7,8-tetraliydro-1,8-naphth yridin-2-yi}
butyhaming} butanoic acid. A flask containing (8)-2~(({benzyloxy)carbonyhamino)-4-
{cyelopropyl(4-(5,6,7, 8-tetrahvdro-1,8-naphthyvridin-2-y1) butyl)amine) butanocic acid (4.5 g,
9.4 mmol} was charged with 20 wit% PA{OH)/C (4.5 g} and then diluted with 1-PrQH (300
mb} and stirred under an Ho atmosphere at 50 psi for 48 h at . The reaction mixture was
filtered through a pad of CELITE® and rinsed with McOH and then concentrated i vacuo.
The crude residoe was purified by reverse phase prep-HPLC to give the title compound.
LCMS theoretical mv/z = 347 2 [M+H]+, found 3472
100386} Step 6 (8)-2-((3-bromopyrimidin-4-vi} aminaj-4-{cyclopropyl(4-(3,6,7,.8-
tetrahydro-1,8-naphithyridin-2-yl) butyDamino) butanovic acid. To a solution of (8}-2-amino-
4d-{cyclopropvi{4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyDamine) butanoic acid
trifhioroacetate (150 mg, 0.3 mmol) in 4:1 THF/H20 (3 mL) was added 5-bromo-4-chloro-
pyrmiding (69 mg, 0.4 mmol} and NaHCO: (137 mg, 1.63 mmol) and then was stirred at 70°
C for 2 h and then cooled to 1t and concentrated in vacuo. The crude residue was used
without further purification.
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180387} Step 7. (8)-d-{cyclopropyi{4-(5,6,7,8-tetrakiydro-1,8-naphthyridin-2-yl)
butvliamine}-2-(pyrimidin-4-ylamine} butanoic acid. A flask containing (8)-2-({5-
bromopynmidin-4-vl} amino}-4-{cveclopropyl{4-(5.6,7, 8-tetrahvdro- 1. 8-naphthyndin-2-v1}
butylamino} 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 i vacuo. The crude residuc was
puriticd by reverse phase prep-HPLC to give the title compound. LOMS (ESIH+) m/z =4252
(M) TH NMR (400 MHz, Methanol-da): S ppm 834 (s, I F} 7.96 (brs, L H} 7.18 (4,
=721 Hz, THY6.52 (brs, L H) 6.39(d, =721 Hz, 1 H) 387 - 465 {m, 1 H) 3.34 - 3.42 {m,
2HY276-296(o, 2Hy 270 (brt, J=6.11 Hz, 4 H) 254 (brt, J=7.03 Hz, 2H) 2.14 - 2.26
(o, THY1.96-2.08 (m, 1 H) 1.87¢q, J=3.87 Hz, 3H) 1.62 (brd, I=4 40 Hz, 4 H) 0.37 - 0.59
{m, 4 H). LCMS theoretical m/z =425 3. [M+HM, found 4252,

100388} Compound 3: (8)-4-{cyclopropyi(4-(5,6.7,8-tetrabydro-1,8-naphthyridin-2-yi}
butyhaminah-2-(¢ 1-methyi-1 H-pyrazolof3,4-dipyrimidin-4-yl} amino} butanoic acid To a
mixture of (8)-2-amino-4-{cyclopropyi(4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1)
butvllamino} butanoic acid hydrochlonde (170 mg, 0.4 mmol} in 4:1 THFHO (2.5 mb) was
added 4-chlorg-1-methvl-1H-pyrazolof 3,4-dlpyrimidine {75 mg, 0.4 mmol) and NaHCOs
{112 mg, 1.33 mmol} and the resulting mixture was stirred at 70° C for 1 h. The reaction
mixture was cooled to rt and concentrated in vacue. The resulting crude residue was purtfied
by reverse phase prep-HPLC to give the title compound as the triflucroacetate salt. 'H NMR
(400 MHz, D20): Sppm 832 -847 (o, 2 H) 751 (brd, =660 Hz, | H) 6.56 (brs, L Hy 4 85
(brs, I H)4.03(brs, 3H)3.29-363(m, 6 H}238-291 (m, TH) 1.64 - 1.95 (m, 6 H)} 0.90
- 1.09 (m, 4 H). LCMS theoretical m/z =479 3 [M+H]+, found 4702

180389} Compound 4: (8)-4-((2-hydroxy-2-methylpropyl} {4-(5,6.7,8-teirahiydro-1,8-
naphthyridin-2-yi} butyllamino)-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-
chloropyrimidine, and Procedure P. LCMS theoretical nv/z = 4573, [M+H}+, found 457.2.
106356] Compound 5; ($)-4-{(2-methaxyethyl) (4-{5.6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) burvlhamino}-2-(guinazolin-4-ylamino) butancic acid. Prepared according to Scheme A
asing Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloroquinazoline,
and Procedure P. LCMS theoretical m/z =493 1. [M+H}+, found 4931,

{06391} Compound 6: (S)-4-{cyclopropyl{4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl}

butyllamino}-2-(quinazolin-d-ylaminoe) butanoic acid. Prepared according to Scheme A
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using Procedure A with cyvclopropylamine, Procedure H with 4-chloroqunnazobine, and
Procedure P, LUMS theoretical m/z = 475 3 [M+H]+, found 4753

[06392] Compound 7: (8)-2-({7-fluoroguinazolin-4-yl) aminojp-4-{{2-methoxyethyl) (4-
(5,6, 7, 8~tetrahydro-1,8-naphithyridin-2-yi} butyllamino} butanvic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-7-
fluorcquinazoling, and Procedure P, LCMS theoretical my/z = 5113, {M+H}+, found 5113
106393] Compound 8; ($)-4-{(2, 2-diflucroethyl} (4-(5,6,7,8-tetralydro- 1, 8-naphthyridin-
2-vl} butylamino)-2-{quinazolin-4d-ylamino} butanoic 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 499.3.

[00394] Compound 9 (8)-4-((3, 3-difluorocyclobutyly (4-(5,6,7,8~tetrahydro~1,8-
naplithyridin-2-yl) butyDamino}-2-{guinazolin-4-plamine} butanoic acid. Propared
according to Scheme A using Procedure A with 3. 3-difluorocyclobutan-1-aming, Procedure
H with 4~chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5233, [M+H]}+, found
5253,

180395} Compound 18: (§)-4-({2-methoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-yl} butvaminoj-2-((2-methylquinazofin-4-yl) amine} butanoic acid. Prepared according
to Scheme A using Procedure A with Z-methoxyethan-1-amine, Procedure H with 4-chloro-2-
methylqumazoline, and Procedure P. LCMS theoretical m/z = 507 3. [M+H]+, found 507.3.
100396] Compound 11 ($)-4-((Z-methoxyethyl) (4-(5.6,7,8-tetralivdro-1, 8-naphthyridin-
2-yl} butylaminoj-2-{pyridof 2,3-d [pyrimidin-4-ylamino} butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-
chloropyrido{2,3-dipyrimidine, and Procedure P. LCMS theoretical m/z = 494 3. [M+H]+,
found 494 3.

[00397] Compound 12: (8)-2-((7-fluoro-2-methylguinazolin-4-yf) amino)-4-((2-
methoxyethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-pi} butyllamine} butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-1-amine,
Procedure H with 4-chloro-7-fluore-2-methyiquimazoline, and Procedure P, LCMS
theoretical m/z = 325 3. [M+H]+, tound 525.3.

180398} Compound 13: (§-4-({2methoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2=vl} butyBaminao}-2-({7-(rifluoromethyllguinazolin-4-yl} amino} butanecic acid. Prepared
according to Scheme A using Procedure A with Z-methoxvethan-~1-amine, Procedure H with
d-chloro-7-(trifluoromethyl}quinazoline, and Procedure P. LCMS theoretical m/z = 5613

iM+H |+, found 561.3.



WO 2020/210404 PCT/US2020/027335

186399] Compound 14: (8)~4-((I-methoxyethyl) (4-(5,6,7,8-teivahydro-1,8~-naphthyridin-
2=vl} butyBaminao}-2-{(2-(rifluoromethyllquinazolin-4-yl} amino} butanecic acid. Prepared
according to Scheme A using Procedure A with Z-methoxvethan-~1-amine, Procedure H with
d-chloro-2-(trifluoromethyl}quinazoline, and Procedure P. LCMS theoretical m/z = 5613
IM+H}+, found 561.3.
100408] Compouvnd 15: (8)-4-{{Z-methoxyethyl) (4-(5.6,7,8-tetralivdro-1, 8-naphthyridin-
2-yl} butylamino}-2-({8-(trifluoromethyliquinagolin-4-yl} amino) butanocic acid Prepared
according to Scheme A using Procedure A with 2-methoxvethan-1-aming, Procedure H with
4-chloro-8-{tnfluoromethyl}quinazoline, and Procedure P. LCMS theoretical my/z = 561.3.
IM+Hi+, found 561 3.
[00401] Compound 16: (8)-4-((2-methoxypethyl) (4-(5,6,7,8-tetralydro- 1, 8-naphthyridin-
2-yd} butyDamine)-2-(pyridof 3, 2-dJpyrimidin-4-plamine} butanvic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-
chloropvrido{3,2-dipyrimidine, and Procedure P. LUMS theoretical m/z = 494 3. [M+H ]+,
found 494 3.
180402} Compound 17: (§-4-((2-methoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-vl} butyBamina}-2-{pyridol 3,4-d jpyrimidin-d-ylamino} butanoic acid . Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-
chloropyridof3.4-dipyrimidine, and Procedure P. LCMS theoretical m/z = 494 3 [M+H]+,
found 494 3.
100403] Compound 18: (8)-2-((5-fluoroguinazolin-4-yl} amino}-4-((Z2-methoxyethyl) (4-
{5,6,7,8-tetraliydro- 1, 8-naphthyridin-2-yl} butylamino) butanoic acid. Prepared according
to Scheme A using Procedure A with 2-methoxvethan-1-amine, Procedure H with 4-chloro-5-
fluoroquinazoline, and Procedure P. LUMS theoretical m/z = 511 3. [M+H}+, found 5113,
[00404] Compound 19: 8)-2-((6-fluoroquinazolin-4-yl} aminoj-4-{(2-methoxyethyl) (4-
{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyDamino) butanvic acid. Prepared according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-6-
fluoroguinazoling, and Procedure P, LCMS theoretical m/z=511.3. {M+H]}+, found 511.3.
186405} Compound 28: (8}-2-((8-fluoroguinazolin-4-yl} amino)-4-({(2-methoxyethyl) (4-
(3,6,7,8-tetrafiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid. Prepared according
to Scheme A using Procedure A with Z-methoxvethan-1-amine, Procedure H with 4-chloro-§-
fluoroquinazolineg, and Procedure P. LOMS theoretical m/z = 5113, [M+H]}+, found 511.3.
[00406] Compound 21: (8)-2-((6, 7-diflucrogquinazolin-4-yi amino}-4-({2-methoxyethyi}
{4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid. Prepared
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according to Scheme A using Procedure A with Z-methoxyethan-1-aming, Procedore H with
4-chloro-6, 7-diflucroquunazcling, and Procedure P LUMS theoretical my/z = 5293, [M+H]+,
found 5293

[00407] Compound 22: (8)-4-{(2-methoxpethyl) (4-(5,6,7,8~tetraliydro- 1, 8-naphithyridin-
2-yd} butyBamino-2-((2-methyl-6-{trifluvromethyDpyrimidin-4-yl} amine} butancic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-1-amine,
Procedure H with 4-chloro-2-methyl-6-(trifluoromethylipyrinudimne, and Procedure P. LUMS
theoretical m/z = 325 3. [M+H]+, tound 525.3.

100488] Compound 23: (8)-2-((6-{difluoromethyDpyrimidin-4-vl) amino)-4-({2-
methoxyethyl) (4-(5.6,7,8-tetrahydro-1 8-naphthyridin-2-yl} butyllamino) butancic acid.
Prepared according to Scheme A using Procedure A with Z-methoxyethan-1-amine,
Procedure H with 4-chloro-6-(difluoromethylpyrimiding, and Procedurg P. LOMS
theoretical m/z = 493 3 [M+H}+, found 4933,

100409] Compound 24: (8)-4-((Z-methoxyethyl) (4-(5.6,7,8-tetrahiydro-1,8-naphthyridin-
2-vl} butylamino)-2-{(2~(triftuvromethylpyrimidin-4-yi} amino} butanoic acid. Prepared
according to Scheme A using Procedure A with Z-methoxyethan-1-aming, Procedore H with
4-chloro-2-(trifluoromethypyrinudine, and Procedure P. LCMS theoretical m/z = 5113,
IM+Hi+, found 511 3.

[00416] Compound 28; (8)-4-(((S)-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,5-
naphthyridin-2-vi} butyllamino)-2-{guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with 2-(8)-2-methoxypropan-1-amine, Procedure
H with 4-chlorogquinazoline, and Procedure P. LECMS theoretical m/z = 507 3. [M+H]}+, found
507.4.

106411} Compound 26: (8)-4-((2-methoxpethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-vl} butyhamina)-2-{(6-methyl-2-(trifluoromethylpyrimidin-4-yi}) amino} butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-1-amine,
Procedure H with 4-chloro-6-methyl-2-{trifluoromethyijpyrinidine, and Procedure P. LCMS
theoretical mv/z = 525 3. [M+H]+, found 525.3.

186412} Compound 27: (8)-4-((2-{methyisulfonyliethyl) (4-(5,6,7,8~tetrahydro-1,5-
naphthyridin-2-yl) butylamina}-2-(quinazolin-d-yplamino} butanvic acid. Prepared
according to Scheme A using Procedure A with 2-{methyisutfonyiiethan-1-amine, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical nv/z = 541.3. [M+H]+, found

541.3.
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186413} Compound 28: (8)~4-((-phenoxyethyl) (4-(5,6,7,8-teirahydro-1,8~-naphthyridin-
2-pl} butyDamino)-2-{guinazolin-d-ylamino) butanoic acid. Prepared according to Scheme
13 using Procedure € with {(2-bromocthoxy)benzene, Procedure H with 4-chiorogquinazoline,
and Procedure P. LCMS theoretical m/z = 5355.3. [M+H]+, found 555.3.

[00414] Compound 29: (8)-4-((3,3-difluoropropyl) {4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butylamino)-2-(guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with 3,3-difluoropropan-1-amine, Procedure H
with 4-chlorogquinazoline, and Procedure P. LCMS theoretical m/z = 5313.3. [M+H+, found
5134

100415} Compound 38: (8)-4-((3-fluoropropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v butyflaminol-2-(quinazolin-4d-ylaming) butanoic acid. Preparcd according to Scheme A
using Procedure A with 2- 3-fhuoropropan-1-amine, Procedure H with 4-chloroquinazoline,
and Procedure P. LOMS theoretical m/z = 495 3. [M+H}+, found 4953,

106416] Compound 31: (8)-4-((¢5)-2-fluoro-3-methoxypropyl) (4-(3,6,7,8~tetraliydro-1,8-
naphthyridin-2-yi} butyBamino)-2-(guinazolin-4d-ylamino} butanoic acid. Prepared
according to Scheme A using Procedire A with (8)-2-fhuoro-3-methoxypropan- 1 -amine,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5253,
IM+Hi+, found 525 3.

[60417] Compound 32: (8)-2-((7-fluoro-2-methylyuinazolin-4-yl) amino)-4-(((5)-2-
Fluoro-3-methoxypropyl) (4-(5,6,7, 8-tetrahydro-1 8-naphthyridin-2-yl} butyliaminc)
butanoic acid. Prepared according to Scheme A using Procedure A with (8)-2-fluoro-3-
methoxypropan-1-amine, Procedure H with 4-chloro-7-thuoro-2-methylguinazoline, and
Procedure P, LUMS theoretical m/z = 557 .3, [M+H]+, found 557 4.

106418] Compound 33: 8)-4-(((3,3-difluorocyclobutyimethyl) (4-(5,6,7, 8-tetrahvdro-1,8-
naphthyridin-2-yi} butyllamino)-2-((7-fluoro-2-methyiquinazolin-4-yl) amino} butanaic
acid. Prepared according to Scheme D using Procedure C with 3-(bromomethyh-1,1-
diftuorocyclobutane, Procedure H with 4-chloro-7-flucro-2-methylquinazoline, and

Procedure P. LCMS theoretical m/z = 571 .3, [M-+H]+, found 571.3.
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Scheme 2, Compound 34:
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[00419] Step 1. Ne{Z2-methoxyethyl)-4-(5,6,7,8-tetrafiydro-1,8-naphthyridin-2-yl}

butanamide. To a solution of 4-(5,6,7 8-tetrahvdro-1,8-naphthyvridin-2-y1) butancic acid
hvdrochlonde (2.6 g, 16.29 mmol} in CH2Ch (26 ml) was added 2-methoxyethan-1-amine
{13 mh, 1544 mmol}, DIPEA (5.4 mb, 30.87 numol), then HATU (5.67 g, 14.92 mmol) and
the resulting mixture was stirred at 1t for 2 h and then concentrated in vacuo. The resulting
crude residue was purtfied using normal phase silica gel chromatography to give the atle
compound.

[B0426] Step 2. N-{Z2-methoxyethyl}-4-(5,6,7,8-tetrafiydro-1,8-naphthyridin-2-yl} butan-1-
amine. To a solution of N-{Z-methoxyethyl}-4-(5,6,7 8-tetrahvdro-1,8-naphthyvridin-2-v1}
butanamide (1.1 g, 4.0 mmol} m 1 4-dioxane (11 mL} was added 2.0M LiAlHs 10 THF (4
mk., 8.0 mimol) and the resulting mixture was refluxed overnight and then allowed to cool to
1. The solution was carefully neutralized by the cautious addition of O (310 pl), then I N
NaQOH (310 uLl), then addinional H:O (310 ub) and the muxture was stirred at 1t for 30 min
and then dried over Mg5Q., filtered, and concentrated 7 vacuoe. The resulting crude residug
was used without further purification.

[00421] Step 3. methyl (8)-2-{{tert-butoxycarbonyDamin o}-4-({2-methoxyethyl} {4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllamino} butanoate. To a sohution of N-{2-
methoxyethvl}-4-(5,6,7 B-tetrahvdro-1,8-naphthvridin-2-v1} butan-1-anunce (927 mg, 3.52
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mmol} and methyl (8)-2-((tert-butoxycarbonybamino)-4-oxobutancate (895 mg, 3 .87 mmol)
m MeQOH (10 mb) at it was added AcOH (222 uL, 3 87 mmol) then NaCUNBH; (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.

1004221 Step 4. methy! ($)-2-amino-4-((2-methoxyethpl) (4-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yi} butyllamino} butanoate. To a solution of methyl (8)-2-({tert-
butoxycarbonyDamino)-4-((2-methoxyethvl) (4-(5,6,7 §-tetrahydro-1,8-naphthyvridin-2-yl)
butvllamino} butanoate {700 mg, 1.46 mmol) m CH2Ch (3 mb) was added 4 N HCl in
dioxane {5 ml) and the resulting mixture was stirred at 1t for 2 h and concentrated in vacuo.
The resulting crude residue was used without further punification.

100423] Step 5. methyl ($)-2-(isoquinolin-I-viamino)-4-((2-methoxyethyl) {4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllamino} butanoate. A microwave vial containing
methvl (8)-2-amino-4-({Z-methoxyethyl) (4-(5,6,7 8-tetrabvdro-1,8-naphthvridin-2-v1}
butylDyamino} butanoate (125 mg, 0.3 mmol) was charged with -bromoisoquinoline (65 mg,
0.3 mmol}, PA(GACh (6.3 mg, 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol), and K3P(4 (210
mg, 1.0 mmol) and then diluted with dioxane (2 mL}. The mixture was degassed and then
scaled and heated to 1007 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 the title compound.

100424] Step 6 (8)-2-(isoquinolin-1-ylamino)-d-{{2-methoxyethyl) (4-{3,6,7 8-tetrahydro-
1 &-naphthyridin-2-vl) butyDamine) butancic acid. To a solution of methy! (5)-2-
{soquinolin-1-viamino}-4-((2-methoxyethyly (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-y1)
butyDamino} butancate {20 mg, 0.04 mmol) 10 4:1:1 THE/MeOH/HO (1.5 mL) was added
Li0H (5 mg, 0.20 mmol) and the resulting nuxture was stirred at tt for | h and then
neutralized with AcOH and concentrated in 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.

186425} Compound 35: (8)-4-((2-{diffucromethoxylethyl) (4-(5,6,7,8-tetrabydro-1,5-
naphthyridin-2-yl) butylamina}-2-(quinazolin-d-yplamino} butanvic acid. Prepared
according to Scheme A using Procedure A with 2-(difiuoromethoxy jethan-1-amine,
Procedure D, Procedure F, Procedure G, Procedure H with 4-chloroquinazoline, and

Procedure P. LCMS theoretical m/z = 5293 [M+H]+, found 3293,
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Scheme 3, Compound 36:
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186426] Step 1 methy! (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrakiydro~-1 ,8-naphihyridin-2-
¥ butyDamino)-2-(guinclin-4-ylamine} butanoate. A microwave vial containing methyl
{$)-2-amino-4-((2-methoxyethyly {4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-vl} butylamino)
butancate (125 mg, 0.3 mmol) was charged with 4-bromoguinoline (65 mg, 0.3 nunol),
Pd{OAch (6 mg, 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol}, and K3P0s (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 i vacuo. The crude residue was purified by normal phase silica gel
chromatography to give methyl (8)}-4-({2-methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butvijamino}-2-{(quinolin-4-ylamino) butancate.

[00427] Stop 2. (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-yi}
butyllamino}-2-(quinolin-d-ylamine) butanoic acid. To a solution of methyl (8)-4-((2-
methoxyethvl} (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y1} butyDamino}-2-{quinolin-4-
viamino) butanoate (34 mg, 0.11 numol) n 4:1:1 THF/MeOH/H:0 (3 mb) was added LiOH
(25.5 mg, 1.1 mmol) and the resulting muxture was stirred at vt for 1 h and then neutralized
with AcOH and concentrated i» vacuo. The resulting crude residue was purified by reverse
phase prep-HPLC to give the title compound. LUCMS theoretical m/z = 492 3. [M-+H}+, found
4923

[00428] Compound 37: (8)-2-{(7~chloroguinazolin-4-yi} aminop-4-((2-methoxyethyl} (4-
{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyDamino) butanvic acid. Prepared according
to Scheme A using Procedure A with Z-methoxvethannl—amine, Procedure H with 4,7-
dichloroquinazoline, and Procedure P. LCMS theoretical nv/z = 5273, [M+H]+, found 527 .3.
[86429] Compound 38: (8)~-2-((8-chloroguinazolin-4-yl) aminoj-4-{(2~methoxyethyl} (4-
(3,6, 7, 8~tetrahiydro-1,8-naphthyridin-2-ypi} butyllamino} butanoic acid Prepared according
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to Scheme A using Procedure A with 2-methoxvethan-1-amine, Procedure H with 4.8-
dichloroguinazoline, and Procedure P. LCMS theoretical m/z = 5327 3. [M-+H}+, found 527 3.
[00436] Compound 39: (8)-2-(quinazolin-d-ylamino}-4-((4-(5,6,7, 8-tetrahydro-1,8~
naphithyridin-2-yi} buiyl) {2-¢2,2, 2-trifluoroethoxylethylamino) buranoic acid. Prepared
according to Scheme A using Procedure A with 2-(2 2 2-tnifluorocthoxy jethan-~1-aming,
Procedure H with 4-chloroquinazoline, and Procedure P. LUMS theoretical m/z = 561.3.
[M-+H]+, found 561.3.

186431} Compound 48: (8}-2-((7-fluoro-2-methylguinazolin-4-pi} aminp)-4-{({2-(4-
fluorophenoxylethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi} butyllamino} butonoic
acid. Prepared according to Scheme D using Procedure € with 1~(2-bromocthoxy}-4-
fluorobenzene, Procedure H with 4-chloro-7-fluoro-2-methyiquinazoline, and Procedure P.
LUCMS theoretical m/z = 605 3. [M+H]+, found 6053,

100432] Compeound 41 ($)-4-(B-fluoropropyl} (4-(5.6,7,8-tetralydro-1,8-naphthyridin-2-
vi} burylhaminol-2-((7-methoxyquinazolin-4-yi} amine) butanoic acid. Propared according
to Scheme A using Procedure A with 3-fluoropropan-1-amine, Procedure H with 4-chloro-7-
methoxyquinazoline, and Procedure P. LCMS theoretical m/z = 325 3. [M+HJ+, found 5253,
106433 Compound 42: 28)-4-((2-(2, 2-difluorocycilopropoxyiethyl) (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-yl} butylaminol-2-((7-fluore-2-methylquinazolin-4-yl} amino) butanoic
acid. Prepared according to Scheme D using Procedure C with 2-(2-bromoethoxy)-1,1-
diftuorocyclopropane, Procedure H with 4-chloro-7-fluors-2-methyiquinazoline, and
Procedure P. LCMS theoretical m/z = 587 3. [M-+H]+, found 587.3.

100434) Compound 43: (8-4(3-fluoropropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v butybamino)-2-{{8-methoxyquinazolin-4-yl} amine) butanocic acid. Prepared according
to Scheme A using Procedure A with 3-flucropropan-1-amine, Procedure H with 4-chloro-8-
methoxyquinazoline, and Procedure P. LOMS theoretical m/z = 525 3. [M-+H|+, found 5253
[00435] Compound 44: (8)-2-((6~-(1 H-pyrazol-I-yl} pyrimidin-4-yi} aminoj~4-({(2-
methoxypethyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphihyridin-2-yi} butyilamino} butanoic acid.
Preparced according to Scheme A using Procedure A with 2-mcthoxvethan-1-amine,
Procedure H with 4-chloro~-6-(1H-pyrazol-1-vl} pyrimudine and Procedure P. LCMS
theoretical m/z = 309 3. [M+H}+, found 5093,

106436] Compound 45: 8-4-((2-03,5-dimethyl- 1 H-pyrazol-1-vl} ethyl) (4-(5,6,7,8-
tetralipdro-1,8~-naphthyridin-2-yl} butyllamino}-2-(quinazolin-d-ylamino) butanoic acid.

Prepared according to Scheme DY using Procedure C with 1-(2-bromoethy)-3,5~dimethyi-1H-
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pyrazole, Procedure H with 4-chloroquinazoling, and Procedure P. LCMS theoretical my/z =
3373 IM+H, found 557 3.

[00437] Compound 46: (8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yi} butyDamino}-2-({2-methylguinazolin-4-vl) amino) butanoic acid.
Prepared according to Scheme A using Procedure A with (5)-2-fluorg-3-methoxypropan-1-
amine, Procedure H with 4-chloro-2-methylguinazoline, and Procedure P. LUMS theoretical
m/z = 5339 3. [M+H]+, found 5393

186438} Compound 47: (8}-4-((2-{3,5-difluoroplienoxy}ethyl) {(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butylamina}-2-(quinazolin-d-yplamino} butanvic acid. Prepared
according to Scheme C using Procedure B with 2-(3,5~difluorophenoxyiacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LUMS theoretical m/z = 591.3.
IM+H}+, found 591.3.

100439 Compound 48: (8)-2-((8-chloroquinazolin-4-yi} amino}-4-({2-{pyridin-2-
vioxyjethyl) (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-vl} butylamino) butanoic acid.
Prepared according to Scheme C using Procedure B with 2-(pyridin-2-vioxylacetic acid,
Procedure H with 4.8-dichloroquinazoline, and Procedure P. LUMS theoretical m/z = 590.3.
iM+Hi+, found 590.3.

[00446] Compound 49: (8)-4-((2-{pyridin-2-ylaxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-yl) butyDamino}-2-{guinazolin-4-plamine} butanoic acid. Propared
according to Scheme C using Procedure B with 2-{pyrdin-2-yloxylacetic acid, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical n/z = 5356 .3, [M+H}+, found
556.3.

186441] Compound 38: (8)-4-((2-{2, 2-difluoroethoxylethyl) (4-(5.6,7, 8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(quinazolin-d-vlamino) butanoic acid. Prepared
according to Scheme C using Procedure B with 2-(2,2~difluorocthoxy)acetic acid, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 543 3. [M-+H}+, found
543.3.

100442] Compound S1: (8)-2-(pyridof3,2-dpyrimidin-4-ylamino}-4-((4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyl} {2-(2,2, 2-trifluorcethoxyjethylamino} butanoic
acid. Prepared according to Scheme A using Procedure A with 2-(2,2,2-

trifluorocthoxy jethan-1-amine, Procedure G, Procedure H with 4-chloropyridef3,2-
djpyrimudine, and Procedure P. LCMS theoretical m/z = 562.3. [M+H]+, found 562 3.
{00443} Compound 52: (8§)-4-{2~((2-methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrahydro-
1, 8-naphithyridin-2-pi} butyljamino)-2-{guinazolin-4-ylamino) butanoic acid. Prepared
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according to Scheme € using Procedure B with 2-((2-methylpyridin-3-v1} oxylacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 570.3.
IM+Hi+, found 570 3.

[00444] Compound 53: (8)-2-((7-fluoro-2-methylyuinazolin-4-yf) amino)-4-((2-{{2-
methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllaminoe}
butanoic acid. Prepared according to Scheme € using Procedure B with 2-{((2-methvipyridin-
3-y1) oxyjacetic acid, Procedure H with 4-chloro-7-fluoro-2-methyviquinazoline, and
Procedure P, LCMS theoretical m/z = 602 .3, [M+H]+, found 602.3.

186445] Compound 34: (8)-4-((2-{(2-methylpyridin-3-yl} oxy}ethyl} (4-{5,6,7,8-tetrahydro-
1,8-naphthyridin-2-yl} butyl)amino}-2-{pyridof 3, 2-djpyrimidin-4-ylamino} butanscic acid.
Prepared according to Scheme C using Procedure B with 2-((Z-methylpyridin-3-y1)
oxy)acetic acid, Procedure H with 4-chloropyrido]3,2-dlpyrnimidine, and Procedure P. LCMS
theoretical m/z = 371 3 [M+H]}+, found 5713

100446] Compound 55: (8)-4-((2-cthoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vi) burvlhamino}-2-{guinazolin-4-ylaminoe) butancic acid. Prepared according to Scheme A
using Procedure A with Z-ethoxyethan-1-amine, Procedure H with 4-chloroqinnazobine, and
Procedure P, LUMS theoretical m/z = 507 3. [M+H]+, found 5073

{00447 Compound 56: (8)-2-((7-fluoro-2-methylguinazolin-4-yf) amino}-4-((2-{(6-
methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllaminoe}
butanoic acid. Prepared according to Scheme € using Procedure B with 2-{(6-methvipyridin-
3-y1) oxyjacetic acid, Procedure H with 4-chloro-7-fluoro-2-methyviquinazoline, and
Procedure P, LCMS theoretical m/z = 602 .3, [M+H]+, found 602.3.

100448] Compound 537: (8)-4-((2-{{6-methylpyridin-3-yi} oxy}ethyl} (4-{5,6,7,8-tetrahydro-
1. 8-naphthyridin-2-yi} butylaminol-2-(pyridof 3, 2-d jpyrimidin-4-ylaminoe} butansic acid.
Prepared according to Scheme C using Procedure B with 2-({(6-methylpynidin-3-yi}
oxy)acetic acid, Procedure H with 4-chloropyrido]3,2-dlpyrnimidine, and Procedure P. LCMS
theoretical m/z = 371 3 [M+H]}+, found 5713

100449] Compound 38: (8)-4-((2-{(5-fluoropyridin-3-yi} oxylethyi) (4-(5,6,7,8-tetrahydro-
1 &-naphthyridin-2-vl) butyDamino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared
according to Scheme € using Procedure B with 2-((5-flucropyridin-3-y1} oxyjacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 574 3.
IMAHI+, 574 3.

[00456] Compound 59: (8)-4-{(2-((6-methylpyridin-3-yi} oxy}ethyl) (4-(5,6,7,8-tetrahydro-
1, 8-naphithyridin-2-pi} butyljamino)-2-{guinazolin-4-ylamino) butanoic acid. Prepared
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according to Scheme € using Procedure B with 2-((6-methylpyridin-3-v1} oxylacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 570.3.
IM+Hi+, found 570 3.
{00451 Compound 64: (8)-4-{(2-((5-fluoropyridin-3-yi} oxyiethyl) (4-(5,6,7,8~tetrahydro-
1, 8-naphthyridin-2-yl) butyamine)-2-(pyridof3, 2-djpyrimidin-4-plamino) butanoic acid.
Prepared according to Scheme C using Procedure B with 2-((5-Hlucropyridin-3-vl) oxylacetic
acid, Procedure H with 4-chloropyrido|3.2-djpyrinudine, and Procedure P. LCMS theoretical
m/z =575 3. [M+H]+ found 5753
1864532] Compound 61: (8)-2-((7-fluoro-2-methylguinazolin-4-yi) amino)-4-((2-((5-
fluoropyridin-3-pl} oxylethpl) {4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi) butyl)amina}
butanoic acid. Prepared according to Scheme € using Procedure B with 2-({5-fluoropyndin-
3-vl} oxylacetic acid, Procedure H with 4-chloro-7-flaoro-2-methyiquinazoline, and
Procedure P. LCMS theoretical m/z = 606 3, [M-+H]+, found 606.3.
100453] Compound 62: (8)-4-(({R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBamino)-2-(guinazolin-4d-ylamino} butanoic acid. Prepared
according to Scheme € using Procedure B with (R)-2-methoxypropanoic acid, Procedure H
with 4-chloroguinazoline, and Procedure P. LUMS theoretical m/z = 507 3. [M+H+, found
507.3.
[00454] Compound 63: (8)-4-((2~acetamidoethyl} (4-(5,6,7, 8~tetrahydro-1,8-naphthyridin-
2-yé} butylaminoi-2-{(guinaiolin-4-ylamino} butanoic acid. Prepared according to Scheme
B using Procedure F with N-(Z-aminocthyljacetamide, Procedure H with 4-
chloroguinazoline, and Procedure P. LOCMS theoretical m/z = 520.3. [M+H]+, found 520.3.
186435] Compound 64: (8)-4-((2-{dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(quinazolin-d-vlamino) butanoic acid. Prepared
according to Schoeme B using Procedure F with Z-amino-N, N-dimethylacetanude, Procedure
H with 4-chloroquinazoline, and Procedore P. LCMS theoretical m/z = 5203, [M-+H}+, found
5203
100456] Compound 65: (8)-2-((7-fluoro-2-methylguinazolin-4-yl) amino)-4-(({R)-2-
methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-ypi} butyllamine} butancic acid.
Prepared according to Scheme C using Procedure B with (R}-2-methoxypropanoic acid,
Procedure H with 4-chloro-7-fluore-2-methyiquinazoline, and Procedure P LCMS
theoretical m/z = 539 3, [M+H]}+, found 5393,
[00457] Compound 66: (8)-4-(({(R)-2-methoxypropyl) (4-(5,6,7 8~tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-({2-methplguinazolin-4-yl} amino) butanoic acid.

165



WO 2020/210404 PCT/US2020/027335

Prepared according to Scheme C using Procedure B with (R}-2-methoxypropanoic acid,
Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LEMS theoretical m/z =
5213 [M+H[+, found 5213,

[004588] Compound 67: (8)-2-{C~cyanopyrazin-2-vi} amino}-4-((2-methoxyethyi) {4~
{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyDamino) butanvic acid. Preparcd according
to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 3-
chloropvrazine-2~carbonitrileand Procedure P, LCMS theoretical m/z = 4683, [M-+H ]+,
found 468.3.

Scheme 4, Compound 68:
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[B0459] Step 1 (R-N-(Z-methoxypropyl}-4-(5,6,7,8-tetrafiydro- 1, 8-naphthyridin-2-yl}
butanamide. 7o a solution of 4-(5.6,7 8-tetrahydro-1 8-naphthyridin-2-v1) butanoic acid
hydrochlonde (2.6 g, 16.29 mmol) in CHaCl (26 mb) was added (R)-2-methoxypropan-1-
amine {1.38 g, 15.44 mmol}, BIPEA (5.4 mL, 30.87 mmol}, then HATU (5.67 g, 1492
mmol) and the resulting mixture was stirred at 1t for 2 h and then concentrated in vacuo. The
resulting crude residue was purified using normal phase silica gel chromatography to give the

title compound.
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180468} Step 2. (R)-N-{2-methoxypropyl}-4-{5,6,7, 8-tetrakydro-1,8-naplhthyridin-2-yi)
butan-I-amine. To a sclution of (R)-N-{2-methoxypropyi}-4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butanamide (1.2 g, 4.0 mmol} in 1,4-dioxane (11 mi) was added 2.0M
LiAIHa i THF (4 mL, 8.0 mumol) and the resulting mixture was refluxed overnight and then
allowed to cool to 1t. The solution was carcfully neutralized by the cavtious addition of Ha O
(310 ul), then 1 N NaQOH (310 pl), then additional Fo(O (310 gL} and the mixture was
stirved at rt for 30 min and then dried over MgSOs, filtered, and concentrated 7 vacuo. The
resulting crude residue was used without further purification.

1806451] Step 3: methyl (3)-2-(({benzyloxy)carbornyliaming)-4-({{(R)-2-methoxypropyl) (4-
(3,6, 7, 8~tetrahydro-1,8-naphthyridin-2-yi} butyliamino} butanoate: To a mixture of (R)-N-
(2-methoxypropyi}-4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butan-1-anune (10 g, 36.05
mmol} and methyl (S)-2-({(benzyloxy)carbonyDamino)-4-oxcbutanoate (10.52 g, 39.65
mmal} in 1.2-DCE (000 mb} at 0° C was added AcOH (3.09 mL, 54 07 mmuol) then
MNaBH{OAc); (11.46 g, 54 .07 mmol) was added and the resulting nuxture was stirred at rt for
1 h. The resulting mixture was difuted with MeOH and then was concentrated 77 vacuo. The
residae was taken back up 1o CHoCl and sat. aq. NaHCGOs and then the layers were seperated
and the agueous laver was extracted with CHuCla. The combined crganic extracts were dried
over NaxSQOu, filtered, and concentrated in vacuo. The resulting crude residue was purified by
normal phase silica gel chromatography to give the title compound. LCMS (ESH): my/z =
527.5 (M+H)"™.

{00462} Step 4 (8)-2-(((benzyioxylcarbonyflamino)-4-{{{R)-2-methoxypropyl} (4-(5,6,7.&-
tetrahydro-1,8-naphithyridin-2-y) butyamino) butanovic acid. To a mixture of methyl (5)-
2-{{{benzyloxy)carbony Damino -4-{({{R)}-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1 8-
naphthyridin-2-v1} butyljamino) butanoate (6 g. 11.39 mumol) in 1:1:1 THF/McOH/H:( (60
mb} was added LiOH Ha O (956 mg, 22.78 mmol} and the resulting mixture was stirred at it
for 1 h. The mixture was then adjusted to pH = 6 by the addition of AcOH and then
concentrated in vacue 1o give the title compound as the acetate salt that was used without
further purnification. LOMS (ESI+y m/z = 5132 (M+H)™.

[86463] Step 3. (8)-2-amino-4-(((R)-2-methoxypropyl} {4-(5,8,7,8-tetrahydro-1,8~
naphthyridin-2-y8} butyllamina} butanoic acid: To a solation of {8)-2-
{{{benzyloxy)carbonyljamino-4-{({{R}-2-methoxypropyl) {(4-(5,6,7 8-tetrahydro-1,8-
naphthvridin-2-v1) butyljamino} butanocic acid acetate (8 g, 13.97 mmol} in i-PrOH (50 mbL)
was added 20 wi% PA{OH)2/C (1.96 g} and the resulting suspension was evacuated and
backflled with Hz several times. The resulting muxture was stirred under an He atmosphere at
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tt 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)"
[B0464] Step 6. (83-2-((5-cyanopyrimidin-2-yi} aminejp-4-(((R}-2~-methoxypropyl} {4-
{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyDamino) butanovic acid. To a solution of (§}-
Z~amino-4-{({({R)-2-methoxvpropyl) (4-(5,6,7 8-tctrabydro-1,8-naphthyndin-2-v1)
butyDanunoe) butanoic acid acetate (100 mg, 228 umoly in 4:1 THF/ 20 (2.5 mL) was added
solid NaHCOs (57 mg, 684 umol) followed by 2-chloropyrimidine-5-carbonitrile (33 mg, 239
pmol). The resulting mixture was stirved at 70° € for | 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 puritied by reverse phase prep-HPLC to give the title
compound. LCMS (EST+): m/z = 482 3 (M+H)Y" 'H NMR (400 MHz, Methanol-ds) & ppm
848 -864(m, 2H) 721{d, /=728 Hz, 1 H}6.42 (4, =728 Hz, 1 H} 4 41 {dd, J=6.62,4.85
Hz, 1 H)3.71{ddd, /=926,6.06,320Hz, 1 H)336-341 (m, 2H)332-334(m, 1 H)3.33
(s, 2} 326{brdd, =1378, 673 He, L H)302-312(m, 2 H}2.87-300 (m, SH) 271 (1.
J=6.06 Hz, 2H) 2.59 (brt, J=7.06 Hz, 2H) 222 - 232 (m, 1 H}2.06 - 2.16 (m, 1 H} 1.88 (dt,
S=11.52, 604 Hz, ZHY 172 (brs, 4 H) 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-
naphthyridin-2-vl} butyDamino)-2-({5-(trifluoromethyDpyrimidin-2-yi} amins) butanoic
acid. {Sy-2-amino-4-({({R}-2-methoxypropvl} (4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-y1)
butyDaninoe) butanoic acid acetate (100 mg, 228 umoly in 4:1 THF/H20 (2.5 mL) was added
solid NaHCOs (38 mg, 456 umol) followed by 2-chloro-3-(tntflucromethyDpyrinudine (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 vacue. The resulting crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z = 5252 (M+H)" 'TH NMR (400 Mz, DMSO-ds) d ppm 9.72 - 10.42 (m, 1 H) 8.65 (s, 2
Hy805-833¢(m, 2H}759(d, =734 Hz, 1H)662{d. J=734 Hz, 1 H} 457 (brs, | H)
388 (ddd, /=899, 611,312 Hz, | H)345(t, /=556 Hz, 2 H)3.24 - 338 (m, 4 H)3.06 -
323(o, SHY269-280(m, 4H)223-243(m, 3H) 181 ~190(m, 2 H) 1.70- 1.80 (m, 4
H) 1.14{d, /=624 Hz, 3 H).
1086466] Compound 78: (8)-2-((5-bromopyrimidin-2-yl} aminol-4-(((R}-2-methoxypropyl}
(4-{(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyl)amino} butanoic acid. {5)-2-amino-4-
{{({R)-2-methoxypropvl) (4~(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-vl} butyhamino) butanoic
acid acetate {100 mg, 228 umol) in 4:1 THF/HO (2.5 mL) was added solid NaHCOs (57 mg,
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684 umol) followed by 5-bromo-2-chloro-pyrimidine (46 mg, 239 pmol). The resulting
maxture 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 ag. 1 M HC! and then concendrated i vacuo. The resulting crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH+):
m/z = 5352 (M+H)" 'H NMR (400 MHz, Methanol-dh) & ppm 8.47 - 835 (m, 2 H) 7.59 (d,
J=128 Hz, 1 H) 6.65(d, /=750 Hz, 1 H) 470 (dt, /=849, 435Hz, I H) 382 (brs, 1 H) 349
353 (m, 2H) 337, 12132 4 )33 -329 (m, 4 Hy 276 - 285 (o, 4 H) 241 -
25 o, 2HY 230 (b, 1080 HA THY190-200(m, 2H} 179 (brs, 4 H 121 {4,
J=529Hz, 3 H).

1006467 Compound 71: 8)-2-((1 H-pyrazolof3,4-djpyrimidin-4-yl} aminol-4-(((R}-2-
methoxypropyl) (4-{3,6,7,8-tetrahydro- 1, 8-naphthyridin-2-y} butyfamino) butanoic acid.
(8)-2-amino-4-{{{R)-2-methoxypropyh) (4-(5,6,7 8-tetrahydro-1, &-naphthyrndin-2-v1)
butyDamino) butanocic acid acetate (150 mg, 342 wmol) in 41 THF/H20 (2.5 mb) was added
MNaHCOs (86 mg, 1.03 mmol) followed by 4~chloro-1H-pyrazolo} 3.4-djpvrimidine (56 mg,
359 umol). The resulting mixture was stirved 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 utle
compound. LCMS (ESIH): m/z = 497 3 (M+H)". 'H NMR (400 MHz, DMSO-ds} & ppm
1434 (brs, 1H)O.83-10.11 (m, 1 H) 393 (brs, L H) 8534 (brs, I H)8.11 (brs, 1 H) 7.60
(d, /=728 Hz, L H)6.63{(d, J=750Hz, 1H} 493 (brs, I H) 383 (brs, 1 H} 342 (brs, 2 H}
326-339(m, 2H)324 (s, 3 H)3 17 (ors, 4 H) 272 (brd, =595 Hz, 4 Hy 242 (brs, 2 H)
1.64-186¢(m, 6 H) .11 {(d, /=595Hz, 3 H).

[80468] Compound 72: (8)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-((2-(trifluoromethyQpyrimidin-4-pl} amino} butansic
acid. (S)-2-amino-4-(({R)-2-methoxypropvl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1}
butyDammo) butanoic acid acetate (100 mg, 228 wmol) in 4:1 THF/H20 (2.5 ml.) was added
NaHCGOs (57 mg, 684 umol) followed by 4-chioro-2-(tnfluoromethyipynimidine (44 mg, 239
umol}. 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 nitle
compound. LCMS (ESI+y: m/z = 525 3 (M+H)™. 'H NMR (400 MHz, Methanol-ds) & ppm
827 (brd, =551 Hz 1 H)7.60(d. J=728Hz, 1 H) 696 (d, /=639 Hz, 1 Hy6.65(d, /=728
Hz, 1 H)486¢brs, IH)3.82(brd, =395 Hz, 1 H)342-355(m, 3 H)3.37(d, /=838 Hz,
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4 3.12-330(m 4 H)2.72-286(m 4 Hy 248 (dt, J=11.85, 587 Hz, 1 H} 2.26 - 239 (m,
THY195{q, /=590 Hz, 2H)1.73 - 190 (m, 4 H) 1.22 (dd, /=606, 1.87 Hz, 3 H).
{00469 Compound 73: (8)-4-(({R}-2-methoxypropyl) (4-(5,6,7 8- tetrahkydro-1,8-
naphithyridin-2-yi} butylamino}-2-({ 2-phenylpyrimidin-4-yl} amino} butanoic acid (S)-2-
amino-4-(({R}-2-methoxypropyl) (4-(5,6,7 &-tetrahydro-1, 8-naphthyndin-2-vi} butvlamino)
butanoic acid acetate {150 mg, 342 pmol), 4-chioro-2-phenylpyrimidine (65 mg, 342 pmol)
m DMA (2 mL) was added DIPEA (179 ul, 1.03 mmol) and the resulting mixture was
stirred at 100° C for 2 h. The mixture was cooled to 1t and then adjusted topH=6bvag. I M
HT and then concentrated i vacuo. The resulting crude residue was punfied by reverse
phase prep-HPLC to afford the title compound. LCMS (ESI+): m/z = 3333 (M+H)" 'H
NMR (400 MHz, Methanol-ds) S ppm 824 (brd, /=595 Hz, 2H) 8. 11 (brs, | H) 7.37-7.48
(m, 3H) 716 (brd, /=351 Hz, L H} 649 (brs, T H) 638{d, /=750 Hz, 1 H}4.65 (brs, 1 H)
368{brd J=595Hz, 1H)336¢brs, TH)323-330(m, SH)282-318(m 5H)252-
269, 4 H) 235 (brs, I1H) 213 -22 (m, 1 H)1.62-186(n, 6 H) 1.14{d, J=6.17Hz 3
H).
18647¢] Compound 74: (8)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllamino}-2-((1-methyl-1H-pyrazolof3,4-djpyrimidin-4-pl} amino}
butanoic acid. (5)-2-amino-4~{({R)-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-v1} butyDamino) butanoic acid acetate (100 mg, 228 pmol) in 4:1 THFH:0O
(2.5 mL) was added NaHCO; (57 mg, 684 pmol) followed by 4-chloro-1-methyl-
pvrazolof3,4-dipvrimidine {40 mg, 239 pmol) and the resulting mixture was stirred at 70° C
for L h. The maxture was cooled to i and then adjusted to pH = 6 by ag. § M HCI and then
concentrated in vacuo. The resulting crude residac was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 511.3 (M+H)Y" TH NMR (400 MHz,
Methanol-ds) 8 ppm 8.60 (brd, S=16.54 Hz, 1 ) 850 (s, 1 H) 7.539(d, =750 Hz, 1 H) 6.66
(d, =728 Hz, T H)S.07 (brdd, /=8.05, 562 Hz, L HH4.09 (5, 3H}3.87 (brs, 1 H)3.59 (br
d, =16 76 Hz, THY343-353 (m, 4 H) 339, 3H)333-336{(m 1 H)3.15-329(m, 2
Hy277-285(m 4H) 251 -268(m, 2HY 178 - 198 (m, 6 H) 1.23 (4, /=5.95 Hz, 3 H).
186471} Compound 75: (8)-4-((2-hydroxyethyl} {4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-
¥} butyDamino)-2-(guinazolin-4-ylamine) butonoic acid. Prepared according to Scheme A
using Procedure A with Z-aminocthan-1-ol, Procedure H with 4-chloroguinazoline, and
Procedure P. LCMS theorctical m/z = 4793 [M+H|+, found 479.3.
[00472] Compound 76: (8)-2-{(3~cyanopyrazgin-2-yl} aminoj~4-(((R}-2~-methoxypropyl} (4~
(5,6, 7, 8-tetraliydro-1 S8-naphthyridin-2-pl} butpllamino} butanoic acid. {$)-2-amino-4-({{R)-
176



WO 2020/210404 PCT/US2020/027335

2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl) butyamine) butanoic acid
acetate (100 mg, 228 pwmol) in i-PrOH {2 ml) was added DPIEA (199 yb, 1 14 mmol} and 3-
chloropyrazine-2-carbonitrie {35 mg, 25082 wmol) and the resulting mixture was stirred at
70° C for 12 h. The maxture was cooled to 1t and then adjusted to pH = 6 by ag. 1 M HCI and
then concentrated in vacuo. The resulting crade residue was purtfied by reverse phase prep-
HPLC to give the title compound. LCMS (ESIH): mv/z = 4822 (M+H)" ‘H NMR (400 MHz,
Methanol~da) 6 ppm 8.23 (d, /=232 Hz, 1 H) 787 (d, /=232 Hz, 1 H) 7.15(d, /=734 Hz, |
Hy638(d, =734 Hz, iIH)440(, J=550Hz 1 H}3.63-373(m, L H}335-339(m, 2H)
331-332(m, 3H}3.12-322(m, 1 H)281-303(m, SH)2.69{t, =617 Hz, 2 H) 2 51 -
260 (m, 2 H) 2.26 (dg, ~14.35,6 99 Hz, 1 H)2.06-2.16 (m, | H) 186 {q. /=590 Hz, 2 H)
167 (brs, 4H) 1.15(d, /=599 Hz, 3 H).

[00473] Compound 77: (8)-2-((6-(1 H-pyrazol-I-yl} pyrimidin-4-vl} aminoj-4-(({R}-2-
methoxypropyl} (4-{5,6,7,8-tetrabpdro-1,8-naphthyridin-2-pl} butyllamine) butanoic acid.
{8)-2-amino-~4-{({{R)-2-methoxypropyh) (4-(5.6,7,8~tetrahydro-1 8-naphthyridin-2-v1}
butyllaminoe} butancic acid acetate (100 mg, 228 umol) in DMA (2 mL)} was added DIPEA
{119 b, 684 pmol) followed by 4-chloro-6-pyrazol-1-yl-pyrimidine (45 mg, 251 pmol) and
the resulting muxture was stirred at 100° C for 2 h. The mixture was cooled to it 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 (ESI+): m/z =
523.3 (M+H)" TH NMR (400 MHz, Mcthanol-ds) S ppm 851 (d, J=2.21 Hz, 1 H) 833 (s |
Hy775(, 1 H) 716 (d, =728 Hz, L H) 700 (brs, 1 H) 652 (d, /=1 76 Hz, 1 H) 6.39 (d,
J=T28Hz, T H) 449 (brs, 3. 75(brs, THY3.33-342(m, 6 H)3.00-3.15(m, 3H)
286-298¢(m 2H) 267 (brt, /=6.17THz, 2H)2.56-2.62 (m, 2H)2.23-235{m, t H} 2.11
(brdd, J=1444, 540 Hz 1 H) 185(q, /=595 Hz, 2H) 1. 72 (brd, J=3.75 Hz, 4 H} 1. 18 (d,
J=595Hz, 3 H).

[00474] Compound 78: (8)-2-((5-fluoropyrimidin-2-yi) amino)-4-(((R}-2-methoxypropyl)
{4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid (8)-2-aminc-4-
({(R)-2-methoxypropyl) (4~(5.6,7 8-tetrahydro-1,8-naphthyridin-2-vi} butvlaminoe) butanoic
acid acetate (150 mg, 342 umol), 2-chloro-3-tflugropyrimidine (50 mg, 376 pmol) in DMA (2
mb} was added DIPEA (179 gL, 1.03 mmol} 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 aq. 1 M H{l and then

concentrated in vacuo. The resulting crude residue was purified by reverse phase prep-HPLC

Methanol-cis) & ppm 8.33 (s, 2 H) 7.60 (4, 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)
312-329(m, 4 HY 280 (dt, ~~1781, 664 Hz, 4 HY 2.37 - 250 (m, 1 H) 2.25 (br dd, ./=0.04,
353Hz LHy 195 (dt, =11 91,595 Hz. 2H) 1.79(brd, /=573 Hz, 4 H) 1 21 (1, J=6 28 Hz,
3H}

[08475] Compound 79: (8)-2-((I H-pyrazolof4,3-dlpyrimidin-7-vl) amino)-4-({{(R)-2-
methoxypropyl} (4-{5,6,7,8-tetrahpdro-1,8-naphthyridin-2-yl) butpllamine} butanoic acid:
{8)-2-amino-~4-{({{R)-2-methoxypropyh) (4-(5.6,7,8~tetrahydro-1 8-naphthyridin-2-v1}
butyllaminoe} butancic acid acetate (100 mg, 241 umol} in 4:1 THFAHLO (2.5 mb) was added
NaHCOs3 {37 mg, 684 wmol) followed by 7-chloro-1H-pyrazolof4,3-d}pyrimidine (45 mg,
289 pumol) and the resulting muxture was stirred at 70° C for 12 b, The nuxture was cooled to
rt and then adjusted to pH =6 by 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
(ESI+): m/z = 497 3 (M+H)Y" 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.18 - 848 {m, 2 H)
760(d, =721 Hz, TH)659(d, =721 Hz, 1 H) 487 (brs, 1 H)3.73 (brs, 1 H)3.41 (brs,
ZHY325-337 0o, THD319-324m 3 H33.02 -3 19 (m, S H) 2,63 - 277 (m, 4 H) 2.33
(brs, L H)220 (brd, /=10.15Hz, 1 H) 1.59 - 1.87 (m, 6 H) 1.10 {br d, /=587 Hz 3 H}.
106476} Compound 88: (8)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({6-phenylpyrimidin-4-vi} amino} butanoic acid: To a
solation of (8)-2-amino-4-({({R}-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-
v} butyhamino) butanoic acid hydrochloride {100 myg, 241 umol) and 4-chloro-6-phenyl-
pyrinudine (31 mg, 265 wmol) in 4:1 THF/H20 (2.5 mL) was added NaHCOs; (61 mg, 723
pmol) and the resulting muxture was stirred at 70° € for 12 h. The mixture was cooled to 1t
and then adjusted to pH = 6 by ag. 1 M HCl and then concentrated 77 vacuo. The resulting
crude residue was purified by reverse phase prep-HPLC 1o give the title compound, LOMS
(ESIH): m/z = 533.3 (M+H)™ 'H NMR {400 MHz, Methanol-ds} & ppm 8.47 (s, 1 H) 7.81 -
792{(m 2H) 744 -7533(m, 3H}7.15(d, =750Hz, 1 H)6.93-7.05 (m, 1 H}6.39(d,
J=150Hz, 1 Hy 447 (brs, TH)375(brs, 1H}332-339(m, 6 H)284-321{m, 5H)
266, J=61THz, 2H)256-262(m, 2H)224-235(m, L H)2.05-2.17 (m, 1 H) 1.84
(q, /=590Hz, 2H) 1.72 (brs, 4 H) 1. 18 (d, /=617 Hz, 3 H).
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Scheme 5, Compound 81:
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100477} Step 1. {83-2-((5-bromopyrimidin-4-yi} amino}-4-(((R)-2-methoxypropyl} {4-
(5,6, 7, 8-tetraliydro-1 S-naphthyridin-2-pl} butypllamino) butanaic acid: To a solution of (8}
Z~amuno-4-({{R}-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1, 8-naphthyridin-2-v1}
butylyamino} butanoie acid hvdrochlonde (100 mg, 241 pmol) and 3-bromo-4-
chloropyrimidine (51 myg, 265 umol) in 4:1 THF/H:0 (2.5 mL) was added NaHCO; (101 mg,
1.20 mmol} and the resulting mixture was stirred at 70° € for 2 h. The mixture was cooled to
it 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 (ESI+): nv/z = 535.3 (M+H)™.
100478) Step 2. {83-4-(((R})-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl}
butyhaming}-2-((S-phenyipyrimidin-4-yi} amino) butanoic acid: A mixture of (8)-2~((5-
bromopyrnmidin-4-vl) amino)-4-({(R)-2-methoxvpropvl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-v1} butyDamine) butanoic acid (30 mg, 56 wmol), phenylboronic acid (8 mg,
67 umol), Pd{dppf)Clz (4 mg. 6 umol}, and KOs {15 mg, 112 pmol) were diluted in 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+): my/z = 5333
(M-+H)™ 'H NMR (400 MHz. Methanol-ds) d ppm 8.86 (s, T H) 822 (s, 1 H) 7.53 - 7.66 {m,
6H)6.66(brd, /=684 Hz, TH)5.11 (brs, 1 H)3.84 (brs, L H) 348 -3.54 (m, 2 H) 346 (br
s, 1H)334-339(m, 3H)308-329(m, 4H}274-286(m, SH}256(brs, 1 H) 237 {(br
s, 1H) 1.76-2.00{m, 6 H) 1.21 (br d, /=529 Hz, 3 H).
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Scheme 6, Compound 82:
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186479} Step 1. N-(2-phenoxyethyl}-4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-yi}
butanamide: To a mixture of 4-(5,6,7 8-tetrahydro-1 8-naphthyndin-2-v1) butangic acid (S g,
1589 mamol} i DCM (70 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-phenoxvethanamine (2.40 g, 17 .48 mmol)
was added and stirred for an additional 1 h at 1. The mixture was diluted with HoO and the
layers were separated. The agueous layer was extracted with DCM and the combined organic
extracts were dried over Na:SO4, filtered, and concentrated 17 vacuo o give the title
compound that was used without further purification. LCMS (ESIH): m/z = 339.9 (M+H)".
180480} Step 2. No(Z-plienoxyethyl}-4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butan-1-
amine: To a mixtare of LIAIHL (121 g, 31.7% mumol) in 1,4-dioxane {50 mL} at vt was added
N-(2-phenoxvethyl)-4-(5,6,7 8-tetrabvdro-1,8-naphthvridin-2-v1) butanamide (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 carcfully neutralized by the dropwise addition of HzO (1.2 mL), then I M
aq. NalH (1.2 mL}, and then H2O (3.6 mL) agam, followed bv drving over MgS504. The
mixture was filtered and concentrated in vacue 1o give the title compound that was used
without further purification. LCMS (ESI+): m/z = 326.1 (M+H)™
100481] Stop 3: methy! (3)-2-(({benzyloxy)carbonyliamine)-4-({2-phenoxyethyl) (4-
(3,6, 7. 8-tetrahydro- 1, 8-naphthyridin-2-yi) butyfiamino} butanoate: To a mixture of N-(2-
phenoxyethvi}-4-(3,6,7 8-tetrahydro-~1, 8-naphthyridin-2-v1) butan-1-amine (5 g, 12.84 mmol}
174



WO 2020/210404 PCT/US2020/027335

and (53-methyl 2-({(benzyloxy)carbonyDamino)-4-oxcbutancate (3.75 g, 14.12 mmol} in
BCE (75 mb) at 0° C was added AcOH (1. 18 mlL, 19.26 mmol) and NaBH{OAc); (408 g,
19.26 mmol} and the resuiting mixture was stirred for 3 h at 1. The mixture was diluted with
MeOH (50 mL) and the nuxture was concentrated /7 vacuo. The crude product was taken up
in DCM and sat. ag. NaHCGOs was added. The lavers were separated and the agueous layer
was extracted with DCM. The combined organic extracts were dried over Na:504, filtered,
and concentrated iz vacuo. The crude residue was punified by normal phase silica gel
chromatography to give the title compound. LCMS (ESI+): m/z = 5751 (M+H)™.

180482] Step 4: (8)-2-{{{benzyloxyicarbonyDamino)-4-{{2-phenoxyethyl} (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yl) butyljamino} butanaic acid: To a solution of (8)-methvl
2-{{{benzyloxyicarbonyllammo}-4-({2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyljamino) butancate (1 g, 1.74 mmol} in 1: 111 THF/MeOH/H0 (9
mbL} was added LaOH-H20 (146 mg, 3 48 mmol) at 0° € and the resulting mixture wags stirred
at rt for 40 min. The mixture was adjusted to pH = 6 by the addition of AcOH and then was
concentrated i vacuo to give the title compound that was used without further purnification.
LCMS (ESI+): m/z = 3611 (M+H)"

{0G483] Stop 5. (S)-2-amino-4-((2-phenoxyethyl) {4-(5,6,7,8-teirakydro-1,8-naphthyridin-
2-vl} butyhamina) butanoic acid: To a solution of (5)-2-({(benzyloxv)carbonylanino}-4-
{(Z-phenoxyethyl) (4-¢5 6,7 8-tetrahydro-1, 8-naphthyndin-2-v1) butylamino} butanoic acid
{3.78 g, 6.74 mumol) 1n MeOH (300 mL} was added 20 wi% PA(OH)Y/C (2.9 g} and the
resulting nuxture was stirred under an Hz atraosphere for 2 h at rt. The mixture was filiered
and concentrated iz vacuo to give the title compound that was used without further
purifcation. LCMS (ESE+): m/z = 4272 (M+H)™

106484] Stop 6. (8)-2-{{I-methyl-1H-pyrazolo{3,4-djpyrimidin-4-yl} amino)-4-{(2-
phenoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyHamino) butancic acid. To
a solution of 4-chloro-t-methyl-1H-pyrazolo] 3, 4-dlpyrimidine (43 mg, 258 umol) n 4:1
THE/H0 (2 mL} was added (8)-2-amino-4-{{2-phenoxyethyl} {(4-(5,6.7, 8-tetrahydro-1,8-
naphthyridin-2-v1) butvhamino) butanoic acid (100 mg, 234 powol) and NaHCO: (59 mg, 703
pmol) and the resalting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and

then concentrated in vacue. The crade residug was punfied by reverse phase prep-HPLC to

dey & ppm 1437 (brs, 1 HY 10.79- 11.21 (m, 1 ) 9.85 - 10.34 (m, 1 H) 8.64 (s, 1 H) 8.40 s,
1H) 814 (brs, 1 H) 7.58(d, J=7.45 Hz, 1 FI} 7.20 - 7.32 (0. 2 1) 6.87 - 7.03 (m. 3 F) 6.62
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(43745 Hz TH) SOl ¢ors, 1HI437-451 (m, 2H} 396 (. 3H)334-3.72(m, S H)
326brs, 2H) 271 (brt, J=6. 14 Hz, 4 H) 2.50 {brs, 3 H) 1.64 - 1 94 {m, 3 H}.

{00485] Compound 83: (8)-2-((5-bromapyrimidin-2-yl) amino}-4-((2-phenoxyethyl) {4-
(3,6, 7 8~tetrahydro- 1, 8-naphthyridin-2-pl} butyDamine} butanvic acid: To a mixture of (8)-
2-amino-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1} butyamino)
butanoic acid (100 mg, 234 umeol} in 4:1 THF/H0 (2 mL} was added 5-bromo-2-
fluoropyrimidine {46 mg, 258 umol) and NaHCG: (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 (ESI+H): m/z = 583 .2 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm
8.16(s, 2H) 729¢(d, J=745Hz, 1 H)7.16-725(m, 2 H) 6.90(t, I=7.24 Hz, | H) 6.84 (d,
F=789Hz, 2H) 6,46 (d, J=7 45 He, T H) 432 (1, J=6.14 Hz, 1 H) 418 (1, J=526 Hz, 2 H)
333-343(m, 2H)305-327{(m, 4H)29% (brs, 2H}259-275(m, 4H)2.05-2.27 (m,
2H) 1.69- 193 (m, 6 H).
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Scheme 7, Compound 84:
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100486} Step 1. tert-butyl 7-{d-oxobutyl}-3,4-diliydro-1,8-naphthyridine-1{2H}-
carbaxylate: To a mixture of oxalyl chloride (16.00 g, 126 04 mmol) in DCM (200 mL) was
added DMSO (15.15 g, 193.91 mmol} at -78° C and the resulting nuxture was stitred at -78°
C tor 30 mun, 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 mmaol} in DCM (100 mb) was added. The
reaction muxture was stirred at -78° € for 1 h and then tnethylamme (67 5 mi., 484.77 mmol)
was added and the mixture was stirred at -78% € for another 30 min and then slowly warmed
to -40° C and then diluted with H20 and allowed to warm to rt. The layers were separated and
the aqueocus layer was extracted with DCM. The combined organic extracts were washed with
brine, dried over Na:SO4, filicred, and concentrated in vacuo to give the title compound that
was used without further punification.
180487} Step 2: tert-butyl (8)-7-{4-((2-fluoro-3-methoxypropyHaming) butyl)-3,4-diliydro-
1L 8-naphthyridine-1{2H}-carboxylate: To a sclution of tert-butyl 7-(4-oxobutyl}-3.4-
dihydro-1,8-naphthyndine-1(2H)-carboxylate (15 g, 49.28 mmol) in MeOH (50 mL) was
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added {5)-2-fluoro-3-methoxypropan-1-amine hydrochloride (16.61 g, 73.92 mmol}, AcOH
{2.82 mL, 4928 mmol}, and NaBH3CN {(6.19 g, 98.56 mmol} at 0° € and stirred at rt for 12
b. The resulting mixture was concentrated in vacio and then diluted with sat. ag. NaHCOs
and extracted with ethvi acetate. The combined organic extracts were washed with brine,
dried over NazS§0q, filtered, and concentrated in vacuo. The crude residue was purified by
normal phase silica gel chromatography to give the title compound. LCMS (ESE): vz =
396.2 (M+H)".

{06488} Step 3: tert-butyl 7-(4-({(8}-3~({(benzyloxy)carbonylamino-d-meth oxy-4-
oxebutyl) ((8)-2-fluoro-3-methoxypropyllamine) butyl}-3,4-dikydro-1,8-naphthyridine-
1{2H}-carboxylate: To a muxture of tert-butyl (8)-7-(4~((2-fluoro-3-
methoxypropyDamino)butyl)-3,4-dihvdro-1,8-naphthvridme- 1{2H)-carboxylate (2.00 g, 6.77
mmol} and methyl (S)-2-({(benzyloxy)carbonyDaming)-4-oxcbutancate (1. 98 g, 7.45 mmol})
i DCE {20 mL) was added AcOH (381 ., 10.16 mmol) and NaBH{OAc)h (215 ¢, 10.16
mmol} at 0° C and the resulting mixture was stirred at 1t for 1 h. The mixture was diuted
with MeOH and then concentrated 712 vacuo. The crude residue was diluted with DCM and
sat. aq. NaHCO5 and the layers were separated. The agueous laver was extracted with DCM
and the combined organic extracts were dried over Nax504, 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 = 6455 (M+H)",

10048%] Step 4 methy! {($)-2-{((benzploxyicarbonyilaminol-4-(((8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butyl}amine) butanoate. tort-
butyl 7-{4-({({8)-3-{({benzyvloxycarbonvilamino)-4-methoxy-4-oxobutyl} {{5)-2-fluoro-3-
methoxypropyhamino)butyly-3.4-dihydro-1,8-naphthyridine- 1(2H}-carboxylate (1.8 g, 2.79
mmol) was taken up in 4 M HCH in EtQAc (20 mL) and the mixture was stirred at ri for 15 h

and then concentrated in vacuro to give the title compound which was used without further

100498] Step 5. (83-2-(({henzyioxyicarbonyliamino)-4-({{8}-2-fluoro-3-methoxypropyl} (4-
(5.6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-yl} butyljamino} butancic acid. A maxture of methyl
{8)-2~({{benzyloxyicarbonyijamime}-4-({{53-2-fluoro-3-methoxypropvl}y (4-(5,6,7.5-
tetrahydro-1,8-naphthyridin-2-y1} butvljamino} butancate hydrochloride (500 mg, 860 pmol},
m 111 THE/H0/MeOH (3 mb) was added LiOH-H20 (72 mg. 1.72 mumol} and the
resulting mixture was stured at it for 1 h and then diluted with McOH and adjusted to pH=6
by the addition of AcOH and then concentrated in vacuo to give the title compound that was
used without further purification, LCMS (ESI+): m/z = 531 4 (M+H)"
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180451} Step 6: (8)-2-amino-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butylamino} butanoic acid: To a solution of {(§)-2-
{{{benzyloxy)carbonylyamino)-4-({{5)-2~tluoro-3~-methoxypropyl) (4-(5,6,7 8-tctrahydro-1,8-
naphthyridin-2-vl} butvljamino) butanocic acid acetate (1 g, 1.69 mmol) o i~-PrOH (10 mL)
was added 20 wit%e PA{OH)/C (238 mg} and the resulting mixture was stirred under an Hs
atmosphere for 2 h. The mixture was filiered and concentrated under in vacuo. The crude
residuc was purified by reverse phase prep-HPLC to give the titie compound. LCMS (ESI+):
m/z = 397.2 (M+H)"
180492} Step 7. (8)-2-{{5-cyanopyrimidin-2-y8) amino}-4-{{{8}-2-fluoro-3-methoxypropyl)
(4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid. To a solution of
(8)-2-amino-4-({{58)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-v1)
butyDamme) butanoic acid hydrochloride (120 mg, 277 pmol) in THF (2 mL) and HhO (0.5
ml} was added NaHCOs3 (70 mg, 831 pumol), and then 2-chloropyrimidine-5S-carbonitrile (43
mg. 305 umol} and the resulting mixture was stirred at 70° C for 1 b and then allowed to cool
to 11. The mixture was adjusted to pH = 6 by the addition of 1 M ag. H{1 and then
concentrated in vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH+): m/z = 300.2 (M+H)Y". 'H NMR (400 MHz, Methanol-ds) &
ppm 8.56 {(brs, L H)8.45 (brs, | H) 742 (brd, J=7T28 Hz, 1 H) 6.52(d, =750 Hz, | H)
475{(brd, J=331Hz, 1 H)451(t, /=884 Hz, 1 H)3.57{(d, J=397 Hz, 1 H) 3.49-3.33 (m,
THY337-346(m, 2H)333-337(m, 3H)284-296(m, 2 H)265-283{m, 8§ H)2.15-
224, TH)2.04-214 (o, L H) 187~ 194 (m, 2H) 1.81 (brdd, =13.78, 673 Hz. 2 H)
1.58 - 1.69 (m, 2 H).
180493} Compound 85: (8)-4-((¢5)-2-fluvro-I-methoxypropyl} (4-{3,6,7 8-tetrakydro-1,8-
naphithyridin-2-yi} butylaminol-2-((5-(trifluoromethyQpyrimidin-2-pl} amino} butansic
acid: To a solution of (8)-2-amino-4-({({5)-2-flucro-3-methoxvpropyl) (4-(5,6.7 8-tetrahydro-
1.8-naphthyridin-2-v1} batvlamino) butanoic acid (100 mg, 252 umol} in THF (2 mL) and
Hz0 (0.5 mL} was added NaHCO3 (64 mg, 757 umol) and then 2-chlors-5-
(trifluoromethvlpyrimidine (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.
HCl and then concentrated i vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z = 343 2 (M+H)". *H NMR (400 MHz,
Methanol-ds) S ppm 8.64 (s, 2 H) 7.59(d, /=746 Hz, 1 H)6.65 (d, =734 Hz, L H) 5 10 -
528(m, 1 H) 479 (brs, IH}354-374 (m, 4 H)342-354(m, 4 H)340(s,3H)3.33 -
339{m, 2H)2.75-286{m, 4 H)2.43-257(m, 1 H}235(brs, 1 H) 1.74 - 2.00 {(m, 6 H}.
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180494} Compound 86: ($}-2-((5-bromopyripidin-2-y8 amino}p-4-(((8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid:
{5)-2-amino-4-({{5)-2-fluoro-3-methoxypropyl) {4~(5,6,7 8~tetrahydro-1,8-naphthyridin-2-v1)
butylaminge) butanoic acid hydrochioride (100 mg, 231 pmol) in THF (1 mL) and Ho0 (0.25
mb} was added NaHCOs3 (58 mg, 693 pmol) and 3-bromo-2-flecropyrimidine (49 mg, 277
pmol} and the resulting mixture was stirred at 70° € for 1 h and then allowed to cool to 1t
The pixture was adjusted to pH = 6 by the addition of | M ag. HCI 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 = 3532 (M+H)". 'H NMR (400 MHz, Methanol-d1} 8 ppm
824, 2H)740(d, /=750 Hz, 1 H) 652 (d, /=728 Hz, 1 H}4.77 (br d, /=353 Hz, 1 H)
436, J=617THz, 1 H)3358(d, =441 Hz, 1 H)352(d, /=4 19Hz, 1 H)335-344 (m, 2
Hy333(s,3H)283-295(m, 4H)266-276(m, 6H}2.05-2.18(m, 2H) 1.84 - 191 {m,
3SHYI75- 183 (m, T HY 161 - 171 (m, 2H).

100495] Compound 87: (8)-4-((¢5)-2-fluoro-3-methoxypropyl) (4-(3,6,7,8~tetraliydro-1,8-
naphthyridin-2-y} butyhamino)-2-((2-(trifluoromethypyrimidin-4-pi} amino} butanoic
acid: {$)-2-amino-4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyDamino} butancic acid hydrochloride (100 mg, 231 ymol}y in THF (2
mb} and H2O (0.5 mL) was added NaBHCGO: (58 mg, 693 umol) and 4-chloro-2-
{triflacromethyDpyrimidine (46 mg, 254 pmol) and the resulting mixture was stirred at 70° C
for Thr and then cooled to rt. The nuxture was adjusted to pH = 6 by the addition of 1 M aq.
HCI and then concentrated 7 vacuo. The crude residue was purnfied by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 343.2 (M+H)". 'H NMR (400 MHz,
Methanol-ds) 8 ppm 83.06 (brd, /=526 Hz, 1 H) 742 {d, /=734 Hz, 1 H) 6.66 (brd, /=562
Hz, 1HY651(d, /=734 Hz, T H}4.71-478{m, 1 H)4.68 (brs, 1 H}3.46-3.61 (m, 2 H)
336-344(m, 2H) 331 (s, 3H)295¢(brd, /=489 Hz 2 H)254-285(m, 8 H) 223 (brs,
TH)206(brd, =452Hz, TH)173-194(m 4H) 151 -1.73 (m, 2 H).
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Scheme 8, Compound 88:
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100496] Step 1. tert-butyl 7-(4-((2, 2-difluoroethyllaminoc} butyl)-3,4-dilydro-1,8-
naphthyridine-1{2H)~carboxylate: To a muxture of 2, 2~difluorocthanamine (3.99 g, 49.28
mmol, 1.5 eq) in MeOH (80 mL) was added AcOH (1.88 mL, 32.85 mmol), NaBH:CN (4.13
g, 65.71 mmol), and then a solution of tert-butyl 7-(d-oxobuty})-3 4-dihydro-1,8-
naphthyridine-1{ZH)}-carboxylate (10 g, 32.45 mmeol) in MeOH (30 mbL) at 0° C. The
resulting mixture was stirred at 1t for 3 h and then dilute with sat. ag. NaHCQO: and
concentrated in vacuo to remove the volatiles. The remaining aqueous phase was extracted
with EtOAc and the combined organic extracts weore dried over NapSQy, filiered, and
concentrated i vacue. The crude residuc was purified by reverse phase HPLC 1o give the
title compound. LCMS (ESI+): m/z =370.2.
186497] Step 2: (8)-tert-butyl 7-{4-((3-{{{benzyloxylcarbonyamino)-4-meth oxy-4-
oxebutyl) (2,2-diffuoroethyllaming) butvl)-3,4-dikydro-1,8-naphthyridine-1{2H)-
carboxylate: To a mixture of tert-butyl 7-(4-((2,2-diflucrocthylyaminoYbutyl)-3,4-dihydro-
1.8-naphthyridine-1{2H}-carboxylate (5.7 g, 15.43 mmol} and (8}-methyl 2-
{{{benzyloxy)carbonyhamino)}-4-oxobutancate {4.50 g, 16.97 mmol} in DCE (60 mL} was

added AcOH (1.32 mi., 23.14 mmol), NaBH{OAc) {4.90 g, 23.14 mmol) at 0° C and the
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resubting mixture was stirred at vt for 1 h. The mixture was diluted with sat. ag. NaHCO: and
B{CM and the layers were separated. The agueous layer was extracted with BCM and the
combined organic extracts were dried over NaxSQOu, filtered and concentrated i1 vacuo. The
crude residue was purtfied by nommal phase silica gel chromatography to give the title
compound. LCMS (ESIH+): m/z = 6192,
100498] Step 3. (S-methy! 2-{{((benzploxyjcarbonyllaminal-4-((2,2-difluoroethyl} (4-
(5.6, 7, 8-tetraliydro-1,8-naphthyridin-2-pl} butyllamino} butanaate: (S)-tort-butyl 7-(4-((3-
{{(benzyloxy)carbonvhamino}-4-methoxy-4-oxobutyl) (2,2-difluorocthyyaminobuty!)-3,4-
dihydro-1,8-naphthyridine-1{ZH)-carboxylate (3 g, 4.85 mmol} was diluted in 4 M HCl 1n
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 (EST+): m/z = 5192
[00499] Step 4. (8)-2-(((bengyloxy)carbonyfamino)-4-((2, 2-diffuoroethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllamino} butanoic acid: To a mixture of {(S)-meathyl
2~{({{benzyloxvicarbonylamino}-4-{(2,2~difluoroethyl) (4-(5.6,7,8-tetrahydro-1.8-
naphthynidin-2-v1) butvDamino) butanoate hvdrochlonde (2.7 g, 4. 86 mamoly n §:1:1
THEH.(/MeOH (25 mL)} was added LiOH Ha0 (408 mg, 9.73 mmol) at 0° € and the
resulting mixture was stirred at rt for 1 h. The mixture was adjusted to pH=6 by the addition
of 1 M ag. HCl and concentrated in vacuo to give the title compound. LCMS (ESI+): wv/z =
5053
100508] Step 5. (8)-Z-amino-4-((2,2-difluoroethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi} butylamino) butanoic acid: To a solution of (8)-2-
{{{benzvloxy)carbonvhamino)-4-((2,2-difluoroethvl} (4-(5,6,7, 8-tetrabvdro-1,8-naphthvridin-
2-y1} butyDamine) butanoic acid (2.9 g, 5.75 mmol} in MeOH (20 mL) was added 20 wit%
PA{OHY/C (1.29 g} and the resulting muxture was stirred under an He atmosphere for 2 . The
mixture was filicred and concentrated in vacuo to give the title compound that was used
without further purification. LCMS (ESI+) wm/z =371 4.
{00501] Step 6 (83-4-((2, 2-diflsorocthyl) (4-(5,6,7, 8-tetrah ydro-1, 8-naphthyridin-2-yl)
butyhamino)-2-(¢ 1-methyi-1 H-pyrazolof3,4-dipyrimidin-4-yl} amino} butaneic acid: To a
mixture of (8)-2-amino-4-{(2,2-ditlucroethvl) (4-(5,6,7 8-tctrahvdro-1,8-naphthyvnidin-2-yl}
butyllamino} butanoie acid (110 mg, 297 jimol) and 4-chloro-1-methyl- IH-pyrazolo{3,4-
dipyrinudine (535 mg, 327 pmol} in THF {2 mL) and o0 (0.5 mL} was added NaHC(;5 {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 = 5033 'H NMR (400 MHz, Methanol-ds) &
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ppm 3.63 (s, TH)849¢s, T H) 739 (brd, /=661 Hz, 1 H) 637 -671 (m, 2H) S 10 (brs, 1
Hy409(s,3H)386{brt./~1422Hz 2H}3355-376{(m, 2H)336-354{m, 4H)2.82
(brd, /=595 Hz 4H)254-2.75(u, 2H) 1.76 - 2.00 (m, 6 H).

[686302] Compound 895: (8)-4-{(2-phenoxpethyl} (4-(5,6,7,8~tetralydro-1,8-naphithyridin-
2-yd} butyDaminod-2-((5-{trifluoromethylpyrimidin-2-vl) amino} butanovic acid: (5)-2-
amino-4-{{2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyljamine}
butanoic acid (100 mg, 234 umol} in 4:1 THF/H20 (2 mL) was added 2-chloro-5-
(triflnoromethvDpyrimidine (47 mg, 258 pumol) and NaHCOs (59 mg, 703 pmol) 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 purnfied by reverse phase prep-HPLC 1o give the title
compound. LCMS (ESI+H): m/z = 573 3 (M+H)". 'H NMR (400 MHz, Methanol-ds) § ppm
B57(s, 2 758(d, J=734 He, T H) 730 ¢br e, J=7 15 He, 2 H) 693 - 7.05 (m, 3 H) 6.63 (d,
F=721Hz, TH)4.79{(dd, J=838, 507 Hz, 1 H) 438 (brs, 2 H}3.63~-3.78 (m, 2 H} 3.46 (br
S, 3H)342-360(m, FHD337(brd, I=880Hz 2H}274-285(m, 4 H)2.51 -2.62 (m, }
Hy237(brs, 1H) 1.75-1.99 (m, 6 H).

186503] Compound 98: (8)-2-((1 H-pyrazelo3,4-djpyrimidin-4-yl} aminol-4-((2-
phenoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-pl} butyamine} butancic acid: To
a puxture of (8)-2-amino-4-{(2-phenoxyethyl) (4-(5,6,7 8-tetrahvdro-~1,8-naphthynidin-2-vi)
butyDaming) butanoic acid (100 mg, 234 ymol) in 4:1 THF/H:O (2 mL) was added 4-chloro-
1H-pyrazolo|3.4-dipyrimidine (40 mg, 258 umol) and NaHCGs (59 mg, 703 pmol) and the
resulting nuxture was stirred at 70° C for 1 b and then allowed to cool to 1t and concentrated
in vacuo. The crude residue was puritied by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+H): m/z = 345 0 (M+H)". 'H NMR (400 MHz, Methanol-ds} 8 ppm
878 (brd, 1907 Hz, 1 HY 859 (s, T H) 758 {d, J=7 46 Hz, 1 H) 7.25 {brt J=7 89 Hz, 2 H)
6.90-702{(m, 3H)6.64(d, =734 Hz, 1 H) 529 (brs, 1 H) 440 (brd, J=5.01 Hz, 2 H) 3.73
(brs, ZH) 348 -368(m, 4 H)342¢(brt, J=7 76 Hz, 2H) 275 - 285 {m, 4 H) 2.71 (brs, 1
Hy234(brs, THY1.88-2.03 (m, 4 H) 1.71 - 187 (m, 2 H).

106504] Compound 91: (8)-2-((6-{1H-pyrazol-I-vl) pyrimidin-4-yl} aminoj-4-({2-
phenoxyethyl} (4-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-yl} butyamino} butanovic acid: To
a solution of (§)-2-amino-4-{(2-phenoxyethyl) (4-(5,6,7 &-tetrahydro-1, B-naphthyridin-2-v1)
butyliamino} 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-vi} pyrunidine (43 mg, 238
umol) and the resulting mixture was stivred at 70° C for 1 b and then allowed to cool to rt and
concentrated in vacue. The crude residue was purified by reverse phase prep-HPLL to give
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the title compound. LCMS (ESI4): m/z = 571.3 (M+Hy", 'TH NMR (400 MHz, Methanol-ds 8
ppm 8.464{d, J=2.44 Hz, T H) 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, 1 H) 6.46 (d,
=734 Hz, 1HY456(bre, T HI4.12-422(m, 2H)3.08-329(m, TH)254-274 (m, 5 H)
220-235(m, 1H)Y204-2.16 (m, 1 H} 1.73 - 1.88 {m, 6 H}.
106505 Compouvnd 92: (8)-4-({2-phenoxyethyl) (4-(5.6,7,8-tetralivdro-1 8-naphthyridin-
2-yl} butylamino-2-((2-(triflucromethylipyrimidin-4-vl) amino) butanoic acid: To a
mixture of (8)-2-amino-4-((2-phenoxyethvl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyndm-2-v1)
butvllamino} butanoic acid (100 mg, 234 pmoels in 4:1 THF/H20 (2 mL) was added 4-chloro-
2-{tnfluoromethybipyrimidine (47 mg, 258 umol) and NaHCGs (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 (ESI+): m/z = 573.2 (M-+H)Y". 'H NMR (400 MHz. Methanol-dy) & ppm
821 (brd, J=3.75Hz, 1 H) 7.57(d,J=734 He, 1 H) 730 (1, J=789 Hz, 2 H) 6.92 - 7.07 (m, 3
Hy681{(d,J=6.11 Hz, 1 H}6.63(d, J=721 Hz, T FH 481 - 485 (m, I H) 438 (brt, =422
Hz, 2H)3.70(br 4, J=391 Hz, 2H) 334 - 360 (m, 6 H)2.72 - 2.87 {m, 4 H} 2.49 - 2.63 (m,
TH)228-244{m, 1 Hy 1.72 -2.03 {m, 6 H}.
[00506] Compound 93: (8)-4-((2-phenoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2-y8} butyDaminol-2-((6-phenylpyrimidin-4-yl} amine} butancic acid: To a mixtore of (§)-
Z~amino-4-{{2-phenoxvethvl) (4-(5.6,7,8-tetrahvdro-1,8-naphthvridin-2-y1} butyhamino)
butanoic acid (100 mg, 234 ymol} in 4:1 THF/H0 (2 mL) was added 4-chloro-6-
phenvipvrimidine (49 mg, 258 pumol) and NaHCO: (39 mg, 703 pmol) 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 (EST+): m/z = 58 1.3 (M+H)™ TH NMR (400 MHz, Methanol-d+) 8 ppm 8.74 (s, 1 H)
783(brd, =72 1 He 2H) 762 -774 m 3H 757 (d, I=734 Hz, 1 H} 718 - 73 (m, 3 H)
693-703(m, 3H)664(d, J=734Hz, 1H}5.0%(brs. 1 H)440brs, 2H)347-3.73 {m,
4H)338-346(m, 2H) 2.80(q, I=587Hz, 4 H) 2.65 (brs, 1 H) 245 (brs, 1 H) 1.87 -
2.00 (m, 4 H).
180587} Compound 94 (§)-4-((2-phenoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-
2=vl} butyBamino}-2-((2-(pyridin-3-yi} quinazolin-4-yl}) amino} butanocic acid: To a sclution
of (5)-2-amino-4-{({2-phenoxyethvl) (4-(5,6,7 8-tetrabvdro-1,8-naphthyvridin-2-v1}
butylamino} butanoic acid hydrochlonde (100 mg, 216 pmol) in DMA (2 mL) was added
DIPEA (188 uL, 1.08 mmol) and then 4-chioro-2-(pyridin-3-vi} quinazoline (57 mg, 238
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pmol) and the resalting 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 (ESH): m/z = 632.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8
ppm 952 (d, J=1.35Hz, L H) 8.78 (dt, J=7.98, 1 88 Hz, | H) 858 (dd, }=4.89, 1 71 Hz, 1 H)
3.03{(d J=844Hz 1 H)7.77-784{(m, 1 H)7.68-776{m, I H) 746 (dd, I=7.58, 452 Hz,
THY 735 J=813Hz, I H}) 719 (4, J=697Hz, 1 H) 7.01 - 7.09 (m, 2 H) 6.79 {t, }=7 34 Hz,
THY6 T (L, J=T82He, 2H) 636 (4 J=7T21 Hz, L HY 500 (. J=593 Hz, 1 H) 4.10-4.21
(o, 2H) 2.81-327(m, 8 H} 2.60(brd, J=6.72 Hz, 4 H) 2.46 (brs, | H) 2.29 (br dd,
F=15.04, 489 Hz, 1 H) 1.70 - 1.90 {m, 6 H}.
106508 Compound 95 (8)-4-((2, 2-difluorocthyl} {4-(5,6,7 8-tetrabydro-1,8-naphthyridin-
2-vi} butyDamino}-2-((5-{triflucromethylipyrimidin-2-yl) amino} butanoic acid: To a
mixture of {§)-2-amino-4-((2,2-difluorosthyl) (4-(5,6,7 8-tetrahydro-1 B-naphthyndm-2-v1)
butyDamino) butanoic acid {160 me, 432 pmol) and 2-chloro-3-{triflucromethyDpyrimidine
{87 mg, 475 ymol} in H20 (0.5 mL) and THF (2 mL} was added NaHCO3 (73 mg, 864 pmol)
and the resulting mixture was stirred at 70° € for 1 h and then allowed to cool to rt and
concentrated in vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH+): m/z = 517 2. 'H NMR (400 MHz, Methanol-ds} 8 ppm
8.62(s, 2H)7.60(d,./=750Hz 1 H)665{(d, /=728Hz 1 H}633-6.64(m, 1 H) 478 (dd,
J=849, 318 He, | H)3.83(td, /=15.05, 342 Hz, 2H)} 335 -362{m, 6 H)2.76 - 288 {m. 4
Hy246-2539(m, 1 H)230-243(m, 1 H) 1.74 - 2.02 (m, 6 H).
106509] Compound 96: (8)-2-((5-bromopyrimidin-2-yl} amino)-4-({2,2-diffuoroethyl} (4-
{5.,6,7,8-tetraliydro- 1, 8-naphthyridin-2-yl} butylaming) butanoic acid. To a mixture of (8)-
2-amino-4-{(2 2-difluorocthyl} (4-(5,6,7, 8-tetrahvdro- 1, 8-naphthyridin-2-v1} butyljamino}
butanoic acid {160 mg, 432 wmol} and 5-bromo-2-chloropyrimidine (84 mg, 475 pmol) in
THF (2 mL), H20 (0.5 mL) was added NaHCOs (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 purtfied by reverse phase prep-HPLC {0 give the title compound. LCMS
(ESI+y: m/z = 527.1 'TH NMR (400 MHz, Methanol-ds) & ppm 835 (5, 2H) 7,539 (d. J=7.28
Hz, TH)632-6.71 (m, 2 H)4.73{dd, /=838, 507 Hz, 1 H)3.82 (td, /=14.88, 331 Hz, 2
HY335-3600m, 6Hy275-285(m, 4H)}246-260{m, 1 H)2.29-243(m, 1 H} 1.74 -
2.00 (m, 6 H).
[06516] Compound 97: (8)-4-((2, 2-diflucracthyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vi} butyDamino}-2-((2-{triflucromethylipyrimidin-4-yl) amino} butanoic acid: To a
mixtare of {8)-2-amino-4-((2,2-difluorocthyl) (4-(5,6,7 8-tetrahydro-1 R-naphthynidm-2-v1)
185



WO 2020/210404 PCT/US2020/027335

butyllamino} butanoie acid {160 myg, 432 pmol} and 4-chloro-2-(triflucromethyvlpyrimidine
{87 mg, 475 yumol} in THF 2 mbL}, HaO (0.5 md)y was added NaHCO; (73 mg, 864 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 = 517.2. 'H NMR (400 MHz, Methanol-d4) 6 ppm
829{brd, 639 Hz 1H)7.60(d, /=T350Hz 1H)698-709(m, 1 H}631-670{(m, 2 H}
485-491(m, T H)383(td, /=1494, 320Hz, 2 H)336-3.64(m, 6 H)2.76 - 285 (m, 4 H)
249-262¢0m, 1 HI233-246(m, THY1.75-199 (m, 6 H).
186511] Compound 98: (8)-2-((6-{ I H-pyrazol-1-yl} pyrimidin-4-yl} amino)-4-((2,2~
diftuoroethyl) (4-(5,6,7,8-tetraliydro-1,8~-naphthyridin-2-vl} butylamino) butancic acid: To
a mixture of (8)-2-amno-4-((2,2-difluoroethyl) (4-(3,6,7 8-tetrahydro-~1, 8-naphthyndin-2-y1)
butyDaminc} butancic acid {100 mg, 270 pmol) and 4-chlore-6-( I H-pyrazol-1-y1} pyrimidine
{54 mg, 297 umol} in BDMA {2 mL) was added BIPEA (235 pul.. 1.35 mmol} and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool 1o 1t and concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESI+): m/z = 315 2. 'H NMR (400 MHz, Methanol-di) & ppm 8.61 (brs, 2 H) 7.93
(s, T H}739(d, /=728 Hz, 1H} 731 (brs, TH)635-674(m, 3H)498(brs, 1 H)3.85
(td, /=i499 331 Hz, 2H)339-366(m. 6 H)275-287(m, 4 H)}2.36-2.70(m, 2 H) 1.75
-2.01 (m, 6 H).
106512] Compound 99: (8)-4-({2,2-diflucroethiyl} (4-(5,8,7 8-tctrahydro-1,8-naphthyridin-
2-yl} butylamino}-2-((2-{pyridin-3-vl} quinazolin-4-vil) amino} butanoic acid: To a nixture
of (S)-2~-amino-4-{{2,2-difluorocthyl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yli}
butyllamino} butanoie acid (100 myg, 270 pmol} and 4-chloro-2-(pyridin-3-y1) quinazoling
{72 mg, 297 umol} in DMA (2 mL) was added DPIEA (235 L, 1.35 mmol} and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to vt and concentrated i vacuo.
The crude residuc was porified by reverse phase prep-HPLC to give the title compound.
LCMS (ESI+): m/z = 3763 TH NMR (400 MHz, Methanol-ds) 8 ppm 988 (d. J=1.76 Hz, 1
HY952(d, /=838 Hz, I H)9.16(d, /=551 Hz, 1 H) 873 (d, /=8.38 Hz, | H) 8.35 (dd.
J=827, 584 Hz, THYB.12-82  (m, 2HY 788 -796 (m, 1 H} 7.59(d, =728 Hz, L H} 636
669 (m, 2H) 5.54(dd, J=8.60, 551 He, T H)359-393¢(m 4 H}340-354 (m 4 H)2.65
288 (m, 6 HY 1.75-2.01 (m, 6 H).
[06513] Compound 180: ($)-4-(((R)-2-methoxypropyl) (4-(5,8,7,8~tctrahydro~-1,8-
naphithyridin-2-yi} butylamino)-2-({2-(pyridin-3-yl} quinazolin-4-yl} amino} butanoic acid:
To a mixture of (5)-2-amino-4-({{R}-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
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naphthyridin-2-y1} butyDamine} butanoic acid (100 mg, 264 umol) in DMA (2 mL} was
added DIPEA (171 mg, 1.32 nunol) and 4-chloro-2-{pyridin-3-vi} quinazoline {70 mg, 291
umol) and the resulting muxture was heated to 100° C for 2 h and then allowed to cool to 1t
and concentrated i vacuo. The resulting crude residue was punified by reverse phase prep-
HPLC to give the title compound. LCMS (ESIH): m/z = 584 3 (M+H)". 'H NMR (400 MHz,
Methanol-da) S ppm 957 (5, T HY &85 (brd, /=795 Hz, 1 H) 863 (d, /=440 Hz, 1 H) R .16
(d, /=819Hz L H)777-790(m, 2H) 751 ~-759 (m, 2H) 712 (brd, /=734 Hz, L H) 632
(d, =721 Hz, FH3.75(brs, LHY337-349(m, T H) 327 (s, 5H)288-325(m, 6 H)
264 (brt, /=593 Hz 2H)245-257(m, 3H) 232 (brdd, /=14.79, 5. 14 Hz, T H} 1.77 -
186 (m, 2H) 1.71 (brs, 4 H) 1. 10 - 1.20 {(m, 3 H).

Scheme 9, Compound 101
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[006514] Step 1. N-{2-(methyisulfonyliethyli~4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi)
butanamide: To a mixture of 4-(5,6,7 8-tetrahvdro-1 8-naphthyridin-2-y1} butanoic acid (20
£, 53.56 mmol} in DCM (400 ml) was added CD1 (11.34 g, 69.92 mmol) at 0° C and the
resulting mixture was stirred at rt for 1 h, at which time, 2-(methvisulfonviethanamine
hydrochloride (11.16 g, 69.92 mmol) was added and stirred at 1t for an additional 2 h. The
maxture was diluted with H2O and the layers were separated. The agueous layer was extracted
with DCM and the combine organic extracts were dried over Nap5Q0q, filtered, and
concentrated in vacro. The crude residuc was re-dissolved i EtGAc (80 mL) and then heated

to reflux, at which time, hexanes (20 mL} was added and the mixture was cooled to 1t causing
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a precipitate to form. The solid was filtered and the filtrate was concentrated in vacuo o give
the title compound. LCMS (ESE): m/z = 325 9 (M+HY™

[00515] Stop 2: N-{2-(methylsulfonyliethyli-4-(5,6,7,8-tetrahiydro-1 8-naphthyridin-2-yl)
buran-~1-amine: To a solution of LiATHa (1.28 g, 33.80 mmol) i THF (20 mL} at 0° C was
added N-Z-{methvisulfonyhethyl}-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butanamide
(5 g, 15.36 mmol) and the resulting mixture was heated to reflux for 12 h and then cooled to
rt. The mixture carcfully neutralized by the addition of HoO (1.3 mb), I Maq NaOH (1.3
mlL}, then Ho0O (1.3 mL} again, followed by drving over MgSQs. The mixture was filtered
and concentrated under redaced pressure to give the title compound that was used without
further purification. LCMS (ESi+): m/z =311 9 (M+H)Y"

[B06316] Step 3. (Sh-methyl 2-({{benzyioxy)carbonylamino)-4-((2-(methylsalfonyfethyl)
{4-(5,6,7,8-tetraliydro-1 8-naphthyridin-2-yi} butyhamina) butanoate. To a mixture of N-(2-
{methylisulfonvljethyl}-4-(5.6,7 8-tetrahvdro-1,8-naphthvridin-2-y1) butan-1-amine (3 g, 9.63
mmol} and (S)-methyl 2-({(benzyloxyicarbonyljamino}-4-oxobutanoate (2.56 g, 9.63 mmol)
i DCE (30 mL) at 0° C was added AcOH (862 L, 14 45 mmol) then NaBH{OAc): (3.06 g,
14.45 mmol} and the resulting mixtuare was stirred at vt for lhr. The mixture was diloted with
MeOH and then concentrated under reduced pressure. The cnude residue was taken up in
DCM and sat. aq. NaHCO: and the layers were separated. The agueous layer was extracted
with DUM and the combined organic extracts were dried over NaxSQ., filtered, and
concentrated under reduced pressure. The crude residue was purified by normal phase silica
gel chromatography to give the title compound. LCMS (ESI+): m/z = 561 .4 (M+H)Y"
{86517} Step 4: (8)-2-({{benzyloxyicarbonyfamino)-4-{{2-(methyisuifonyiethyl} (4~

(3,6, 7, 8-tetraliydro- L, 8-naphthyridin-2-yi} butyllamine} butonoic acid: To a mixture of (S)-
methy! 2-{{{benzyloxycarbonvlamino}-4-({2-{methylsulfonylethyl) {4-(5.6,7 8-tetrahydro-
1,8-naphthvridin-2-vl} butyl}amino) butanoate (1 g, 1.78 numol) in 1: 11 THF/McOH/HLO (9
mb} was added LIOH H:0 (150 mg, 3.57 mmol) and the resulting mixture was stirred at 1t
for 1 h. The mixture was adjusted to pH = 6 by the addition of 1 M ag. H(l and then
concentrated i vacuo to give the title compound that was used without further purification.
LCMS (ESI+): m/z = 5472 (M+H)".

[006518] Step 5. (8)-2-amino-4-((2-(methylsulfonylethyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butylamino} butanoic acid. To a solution of (8}-2-
{{{benzyloxy)carbonylyamino)-4~((2-(methyisulfonyethyl) (4-(5,6,7 8~tetrahydro-1,8-
naphthyridin-2-vl}) butyamino) butanoic acid hydrochlonde (1 g, 1.71 munol) 1 i-PrOH (20
mbL} was added 20 wit% P OHR/C (241 mg) and the resulting mixture was stirred under an
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Hoz atmosphere for 12 h. The mixtare was filtered and concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESI+): nv/z = 4131 (M-+H)",
[00519] Stop 6 ($)-2-((I-methyl-1H-pyrazolo{3,4-djpyrimidin-4-yl} amino)-4-((2-
{methylsuifonylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyliamino) butanoic
acid: To a mixture of (5)-2Z-amino-4-((2-{methyvisalfonyhethvl} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butyhamino) butanow acid (100 mg, 242) o THF (2 mbL) and H2O (05
ml.} was added NaHCOs3 (61 mg, 727) followed by 4-chloro-1-methyi-1H-pyrazolof3.4-
dipyrimdine (49 mg, 291 pmol) and the resulting mixture was stivred at 70° € 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 then
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH): m/z = 5452 (M+H)" TH NMR (400 MHz, Methanol-ds) 5
ppm 8.61 (5, TH} 850 (s, T H) 759 (d, /=728 Hz, 1 H) 6.67 (d, /=750 Hz, 1 H) 5.10 (br dd,
J=R.05, 518 Hz, L H)4.10(s, 3 Hy3.70-390(m, 4 H} 353 -368 (m, 2H)3.49-353 (m, 2
HY335-343(m, 2H) 313, 3H)2.77-286(m, 4 H)2.53-277(m, 2H) 1.77 - 2.00 (m,
6 H).

186528 Compound 182; (8)-4-((2-(methylsuifonyDethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylaminol-2-((5-(trifluoromethyQpyrimidin-2-pl} amino} butansic
acid: To a solution of (8)-2-amino-4-{(Z-(methylsulfonyiyethvl) (4-(5,6,7 8-tctrahvdro-1.8-
naphthyridin-2-v1} butyDamino) butanoic acid (100 mg, 242 pmeol} in THF (2 mL) and H:0
(0.5 mbL) was added NaHCOs (61 mg, 727 umch) followed by 2-chioro-5-
(trifluoromethvlpyrimidine (53 mg, 291 pmol) and the resulting mixture was stirred at 70° C
for 18 h and then allowed 1o cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag.
HCl and then concentrated 7n vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+H): m/z = 53592 (M+H)". 'H NMR (400 MHz,
Methanol-ds) S ppm 8.60 (s, 2 H) 759 (brd, /=721 Hz, 1 H) 6.65(d, /=734 Hz, 1 H)4.77
(brdd, /=801,495Hz T H)367-382(m, 4H)349-354(m, 2H)332-349(m, 4 H)
3I3{s,3H)2.75-286{(m, 4H)246-258{m, L H}236(brs, 1 H} 1.92-199(m. 2 H)
1.84 {brs, 4 H).

186521} Compound 183: (8)-2-((5-bromopyrimidin-2~-yi} aminop-4-{(2-
(methyisulfonyDethyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butyHamino} butanoic
acid: To a mixture of (5)-2-amino-4-{(2-{methylsulfonviethyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthvridin-2-v1) butyljamino} butanocic acid (100 mg, 242 pumol) in THF (2 mlL) and H20
(0.5 mL} was added NaHCOs (61 mg, 727 pmol), followed by S-bromo-2-chloro-pyrimidme
(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 adjasted 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 (ESI+H): m/z = 569.0 (M+H)" 'H NMR (400 MHz, Methanol-ds) & ppm
844 -856(m, 2H) 7.59¢d, =728 Hz, 1 H) 6,66 (d, =728 Hz, 1 H} 4.68 - 4.77 (m, | H)
368-382(m, 4H)349-355(m, 2H)332-349{m 4H)3 13 (s, 3H)2.76-287(m, 4
Hy246-258{m, 1 H}2.28-243 (m, 1 H) 1.96 (g, /=390 Hz 2 H) 1 83 (brs, 4 H}.
100522] Compound 194: (Sh-4-((2-(methylsulfonyilethyl) (4-(3,6,7,8-tetrahydro-1,8-
naphthyridin-2-y} butyhamino)-2-((2-(trifluoromethypyrimidin-4-pi} amino} butanoic
acid: To a mixture of ($)-2-amino-4-{(2-(methylsulfonvhethyl) (4-(5,6,7 8-tetrahydro-1, 8-
naphthvridin-2-v1) butylyamino} butanocic acid (100 mg, 242 pumol) in THF (2 mlL) and H20
(0.5 mL)} was added NaHCO: (61 mg, 727 pmol) followed by 4-chlorg-2-
{triflacromethyDpyrimidine (53 mg, 291 pmol) and the resulting mixture was stirred 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.
HCI and then concentrated i vacuo. The crude residue was purnfied by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 5591 (M+H)™. 'H NMR (400 MHz,
Methanol-ds) 5 ppm 8.26 (brd, /=595 Hz, 1 H) 7.59(d, /=728 Hz, 1 H) 6.92 (d, /=6.39 Hz,
TH)6.65(d, /=750 Hz, 1 H)483-487 (m, | H)3.69-380(m,4H)3.49-353 (m, 2 H)
332-349(m, 4 H) 312 (.3 H) 2.81 (dt, /~1229, 631 Hz, 4 H) 248 - 259 (m. 1 H) 2.30 -
242 (m, 1 H)1.92-200 (m, 2H) 1.83 (brs, 4 H).

1065231 Compound 185 (8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yi} butylamino)-2-((1-methyl-1 H-pyrazolof3,4-djpyrimidin-4-yl) amina}
butanoic acid: To a solution of (8)-Z-ammo-4-({(S)-2-fluore-3-methoxypropyl} (4-(5,6,7,8-
tetrahydro-1 8-naphthyridin-2-v1} batvDamine) butanoie acid hydrochlonde {100 mg, 231
pumol) in THF (2 mb) and HoO (0.5 mL) was added NaHCG: (58 mg, 693 umol}, and then 4-
chioro-1-methyi-1H-pyrazolo|3.4-d pvrimidine {43 mg, 254 pumol} and the resulting mixture
was stirred at 70° C for 1 h and then allowed to cool to 1t. The muxture was adjusted to pH =
6 by the addition of 1 M ag. HCl and then concentrated 17 vacuo. The crude residue was
puriticd by reverse phase prep-HPLC to give the title compound. LOMS (ESI+): m/z = 35293
(M+H)". 'H NMR (400 MHz, Methanol-da) 8 ppm 8.63 (s, | H) 8.50 (s, 1 H) 7.59(d, /=7.28
Hz, 1H)6.67(d, =750 Hz, 1 H)S.15-534 {m, 1 H) 5.08 (brdd, /=849, 540 Hz, 1 H)
410(s,3H)363-374(m 4H)349-363 (m 4H)341(,5H)276-288(m, 4H)255
-2.73(m, 2 H) 1.75-2.02 (m, 6 H).
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Scheme 10, Compound 106:
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1006524] Stepl: (8)-2-(¢{5-bromopyrimidin-4-pHamino}-4-{({(R}- 2-methoxypropyl} (4-
{5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino) batenoic acid: To a solution of (§)-
2~amine-4-{{({R}-2-methoxypropyly (4-(5.6,7 8-tetrahydro-1, 8-naphthyridin-2-yl}
butyliamino} butanoie acid hydrochloride {200 mg, 482 pmol) and 5-bromo-4-

chioropyrinudine {102 mg, 530 umol} in THF (4 mlL) and H20 (1 mL) was added NaHCO;
(202 mg, 2.4 mmol) and the resulting nuxture 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)™

[06525] Step 2: (8)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8~tetraliydro-1,8-naphthyridin-2-yl)
butvlamino}-2-{pyrimidin-d-ylamina} butanoic acid: To a solution of {8§)-2-((5-
bromopynmidin-4-vl) amino}-4-(({R)-2-methoxypropyl} (4-(5,6.7 8-tetrahydro-1.8-
naphthyridin-2-vl} butyamino) butanoic acid (150 mg, 280 wmol) in MeOH (2 mL) was
added 10 wi% Pd/C (297 mg) and the resulting mixture was stivred under an Hz atmosphere
for 15 h. The mixture was filtered and concentrated i vacuo. The crude residue was purified
by reverse phase prep-HPLL fo give the title compound. LCMS (ESI+): m/z = 4573
(M+H)". 'H NMR (400 MHz. Methanol-ds) & ppro 8.41 (s. | H) 8.03 (brd, J=6.11 Hz, 1 H)
T23{(d, =734 Hz, TH) 663 (brd, =599 Hz T H 643 (d, =734 He, 1 H} 443 (brs, I HD
376(rs, TH)337-3420m, SHY 335, 3H) 291 -3 18 {(m, S H)2.72 (¢, J=6.11 Hz, 2
HY260(brs, 2H}221-234(m, T HY203-215(m, 1 H) 1 89 (dt, /=11.74, 599 Hz, 2 H)
173{brs, 43 1.20(d, /=6.11 Hz, 3 H}.

[006326] Compound 187; (8)-4-((2-(methylsalfonyethvl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{2-(pyridin-3-yi} gquinazolin-4-vl} aming} butanocic acid:
To a solution of (5)-2-amino-4-((2-{methylsulfonyliethyly (4-(3,6,7 8-tetrabydro-1,8-
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naphthyridin-2-y1} butvDamino} butanoic acid (100 mg, 242 umol) in DMA (2 mL} was
added DIPEA (210 ul, 121 mmol) and 4-chloro-2-{pyridin-3-y1} quinazoline (59 mg, 242
umol and the resulting mixture was stirred at 100° C for 2 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 (ESH): m/z = 618 3 (M+H)Y". 'TH NMR (400 MHz,
Methanol~ds) 6 ppm 957 (d, /=147 Hz, 1 H) 8.84 {dt, /=8.04, 1.85 Hz, 1 H) 8.61 {dd.
J=489, 171 Hz, L H) 8.12(d, /=7 70Hz, I H) 783 -788 (m, | H) 7.76 - 7.82 (m, | H)7.48
~755(m, 2H) 734(d, =734 Hz, 1 Hy645(d, =734 He, 1 H) 5.05 (1, =605 Hz, | H)
326331 (m, 2H}324 (¢, /=556Hz 2H)301-3.17(m, 2 H)2.84-293 (m, 4 H) 2.6l -
2770, THY236-246(n, TH)222-232(m, T H) 176 - 191 (o, 4 H) 157 - 172 {(m, 2
H).
[06327] Compound 198; ¢(5)-2-((6-(1 H-pyrazol-I-pl} pyrimidin-4-yl) amino}-4-({({%)-2~
Fluoro-3-methoxypropyl) (4-(5,6,7, 8-tetrahydro-1 8-naphthyridin-2-yl} butyliaminc)
butanoic acid: To a mixture of 4-chloro-6-(1H-pyrazol-1-yl} pyomidine (50 mg, 277 pmol)
m DMA (2 mL) and was added DIPEA (201 pL, 1.13 mmol) then (S)-2-amino-4-{({5}-2-
fluoro-3-methoxypropvl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vl} botvlamine) butanoic
acid hydrochloride (100 mg, 231 pumol} and the resulting mixture was stirred at 70° C 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 in vacuo. The crude residuc was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 541.3 (M+H)". TH NMR (400 MHz,
Methanol-da) S ppm 8.49 (brs, T HY 828 (brs, 1 H) 7.72 (s, T H) 726 (brs, 1 H} 687 (5, |
Hy642-653(m, 2H)4.76(brs, IH) 466 (brs, TH}346-359(m, 2H)3.32-332(m, 3
H)290{(brs, 2H) 2.65 (brd, /=6.60 Hz, I0H) 2.19 (brs, 1 H)} 2.09 (br d, /=5.01 Hz, 1 H)
182 (brs, 4H) 1.62 (brd J=672 Hz, 2 H}.
[00528] Compound 199: (8)-4-(((5)-2-fluoro-5-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-({2-(pyridin-3-yl} quinazolin-4-yl} amino} butanoic acid:
To a mixiure of 4-chloro-2-(pvridin-3-y1) quinazoline (67 mg, 277 pmol) in DMA (2 mL)
and was added DIPEA (201 ul, 1.135 nunol) then (S)-2-amino-4-(({5)-2-fluoro-3-
methoxypropvl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridim-2-v1) butyamino) 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. HCl and then
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+H): m/z = 602.3 (MDY, H NMR (400 MHz, Methanol-ds) 8
ppm 956 (d, J=1.47 Hz, 1 H) 8.83 {(dt, /=8.04, 1.85 Hz, | H)8.60{dd, /=489, 159 Hz, 1 H)
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8O7(d, /=8 19Hz 1 H) 781 -785(m, 1 H)7.73-779{(m, 1 H)744-752{m, 2H)7.25
(d, =721 Hz, 1 H}639(d, =734 Hz, 1H) 509 (brt, J=5.69Hz, 1 H}4.79 (brs, | H) 340
359 (m, 2 H3 22 (e, 3H)310-306(m, 2 HY3.03(dt, J=14.03,900 Hz, 2 H) 2.80-2.89
(o, TEH2.67-276(m, 2H) 258 -266(m, 5 H)237-245{(m, 1 H} 221 -229 (m, | H}
1.79-192 (m, 2H) 1. 74 (brdd, /=12.53, 581 Hz, 3 H) 1.39 - 1.66 {(m, 1 H}.
1065291 Compouvad 110: (8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yl} butylamino)-2-({5-phenylpyrimidin-4-yi} amino} butanoic acid: To a
solution of (8)-2-((8-bromopvrimidin-4-v1) amino)}-4-{{({5)-2-fluoro-3-methoxypropyl) (4-
{5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1) butyDamine} butanoic acid {200 mg, 361 umol)
and phenylboronic acid {53 mg, 434 umol} in L 4-dioxane (2 mL} and HaO (1 mL) was added
Pd{dppHiCl2 (26 mg, 36 pmol} and KaCO5 (30 mg, 361 umol) and the resulting mixture was
stirred at 1007 € for 1 h and then allowed to cool to 1t and then concentrated in vacuo. The
crude residue was purtfied by reverse phase prep-HPLC {0 give the title compound. LCMS
(ESI+): m/z = 551.3 (M+H)". '"H NMR (400 MHz, Methanol-ds) & ppm 8.84 (s, | H) 821 (s,
THY756-763(m, 6 H)6.65(d,J=734Hz, IH)S5.09-528(m, 2H)3.70 (brd, J=342 Hz,
TH}354-368(m, 3H) 348 -3353(m, 3 H33.39(s,3 H}3.34 (brs, 3H} 2.80 {dt, I=12.81,
637Hz, 4 H) 258 (brt, J=1198 Hz, 1 H) 239 (brd, J=6.24 Hz, 1 H} 1.94 (g, }=590 Hz, 2
H) 1.80 (brs, 4 H).
[885336] Compound 111: (8- 2-((5-cyanopyrimidin-2-vi} amino)-4-((2-phenoxyethyl) (4-
(5,6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-pl} butyllamino} butanoic acid. 'To a mixture of (8)-
Z-~anuno-4-{(2-phenoxvethyl) (4-(5.6,7, 8-tctrahvdro-1.8-naphthyridin-2-vl) butvhamino})
butanoic acid {100 mg, 234 pmol) mn 4.1 THF/H20 (2 mL) was added 2-chloropyrimidme-5-
carbonitrile (36 mg, 258 pmol) and NaHCO: (59 mg, 703 pmol) and the resulting mixtore
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 ¥ M ag. HCl and then concentrated in vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 530.2 (M+H)"™.
'H NMR (400 MHz, Methanol-ds) 8 ppm 843 (brs, 1 H) 835 (brs. 1 H) 7.33 (d, J=7 34 Hz,
THY716-724 (0, 2H)687-697(m, TH)6.78-685(m, 2H) 6,48 (d, =734 Hz, 1 H)
447, =617 He, 1415, J=526Hz 2 H)335-343(m, 2H)299-324 (m, 4 H)
297-299¢m, 1H)292(brd, J=575Hz 2H)263-276(m, 4 H)220-233 {m, 1 H) 2.04
205 (m, THY £70- 191 (m, 6 H).
[00531] Compound 112: (8)-2-((1 H-pyrazolof3,4~-djpyrimidin-4-yl} amino}-4-{{2,2-
difluoroethyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-ypl} butyllamino} butanoic acid: To
a mixture of (§)-2-amino-4-((2,2-diflucrocthyl) (4-(5,6,7 8-tetrahydro-1 B-naphthyndin-2-y1)
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butvllamino} butanoic acid (100 mg, 270 pmoel) and 4-chloro-1H-pyrazolo[3 4-dlpvrimidine
{46 mg, 2975 pmol} 1n H20 (0.5 mL) and THF (2 mL) was added NaHCO; (45 mg, 540
umol) and the resulting mixture was stirred at 70° C for 15 b and then allowed to cool to
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.
LOCMS (ESIH): m/z = 4892 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm .18 (s, 1 H)
801 (s, 1 H) 742 (brd, J=7.50Hz, 1 H) 6.50(d, J=728 Hz, 1 H) 5.68 ~6.13 (m, | H) 4.89 -
498 (m, TH)338(brd, J=351Hz, 2H)282-295(m, 2 H) 256 - 2.77 (m, § H) 2.24 (brs,
THY 2. 13¢brd, =6 17T Hz, T H3 178 - 197 (m, 4 H) 149 - 1.75 (m, ZH).
180532} Compound 113: (8)-4-{cyclopropyli4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-vi)
butylamine}-2-({I-methyl-1H-pyrazolof3 4-djpyrimidin-4-yl) amino) butanoic acid: To a
mixture of {(§}-2-apuno-4-(cyclopropyi{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-v1}
butyDaming) butanoic acid hydrochloride (170 mg, 444 pmol) in 4:1 THE/HO (2.5 mb) was
added 4-chloro-1-methvl-1H-pyrazolo{3 4-dipyrimidine (75 mg, 444 ymol) and NaHCOs
(112 g, 1.33 mumol} and the resulting mixtare was stirred at 70° C for 1 h and then allowed
to cool to 1t and concentrated iz vacuo. The crude residuce was purified by reverse phase prep-
HPLC to give the title compound as the hydrochloride salt. LCMS (ESI+): mv/z =479.2
(M+H)". 'H NMR (400 MHz, D20) Sppm 832 - 847 (m, 2 H) 751 (brd, J=6.60Hz, 1 H)
656{brs, 1H)485(brs, 1 H}403(brs, SH)329-363m, 6 H)238-291 {m, TH) 1.64
~ 195 (m, 6 H)0.90 - 1.09 (m, 4 H).
1005331 Compound 114: (8)-4-fcyclopropyl(4-(5,6,7 8-tctrahydro- 1, 8-naphthyridin-2-yi)
butyamino}-2-((5-(irifluoromethyDpyrimidin-2-yl) amino} butanoic acid: To a mixture of
(§)-2-amino-4-{cvclopropyl(4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-v1} butyvl}amino}
butancic acid hydrochlonide (170 mg, 444 umeol} in 4:1 THE/HO (2 mb} was added 2-
chioro-5-(trifluoromethyvDpyrmidine (89 mg, 488 umol} 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 in vacue. The crude residue was purified by reverse phase prep-HPLL to give
the title compound. LCMS (ESI+): ovz = 4932 (M+H)". TH NMR (400 MHz, 1:0): & ppm
.61 (brs, 2H) 749(d, /=734 Hz, 1 H) 653 (d, J=721 Hz, 1 H)4.56-4.68 (m, 1 H) 3.24 -
358(m, 6 H)2.61-293(m, SH)2.50(brs, L H)235(brs, IH} 163 -195(m, 6 H)0.96
{brdd, J=12.59, 758 Hz, 4 H).
[00534] Compound 113: (§)-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyflaming)-2-({ 2-{trif luoromethyl}pyrimidin-4-yl}) amino} butanvic acid: To a maxture of
(8)-2-amino-4-{cvelopropyl(4-(5,6,7 S-tetrahvdro-1.8-naphthvridin-2-y1) butyljamino)
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butanocic acid hydrochlornide (170 mg, 444 umol} in 4:1 THF/HO (2 mL} was added 4-
chiloro-Z-(irifluoromethyDpynmidine (839 mg, 488 umol} and NaHCO: (112 mg, 1.33 mmol}
and the resulting mixture was stirred at 70° C for 1 h and then aliowed 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 = 493.2 (M+H)". 'H NMR (400 MHz, Methanol-ds):
Sppm 809 (brs, L H) 734 {brd, /=728 Hz, L H) 6. 71 (brs, L H) 648 (brd. J=6.84 Hz, 1
Hy641-641{m 1 H)y456¢brs, I1H)339(brs, 2H)282-316(m, 4H)258-2.73 (m, 4
Hy225{(brd, J=595Hz, 1 H)2.09(brd, J=1147Hz, 2H) 1.65-1.8% (m, 6 H} 0.44 - 0.76
{m, 4 H}.
186535 Compound 116: (8)-2-(( 1 H-pyrazolof3,4-djpyrimidin-4d-pi} amino}-4-
{cyclopropyi{4-(5,6,7,8-tetraliydro-1 8~-naphthyridin-2-yi} butvamino} butancic acid: To a
mixture of {§}-2-anuno-4-(cyclopropyi{4-(5,6,7,8-tetrabhydro-1,8-naphthyridin-2 -y
butylyamino) butancic acid hydrochloride (170 mg. 491 pmol) in 4.1 THF/H20 (2 mL) was
added 4-chloro-1H-pyrazolo|3.4-dipyrimidine (83 mg, 340 umol) and NaHCGs (124 mg,
1.47 mumol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to
tt and concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LCMS (ESI+H): m/z = 4635 2 (M+H)™. 'H NMR (400 MHz, D:0): &
ppm 8.65 (s, LH) 856 (s, 1 H) 752 (brd, J=734 Hz, | H) 656 (brd, J=734 Hz, | H) 5.02
(brs, TH)330-360(m, 6 H)237-288(m, TH)} 1.68- 194 {m, 6 H) 091 - 1.07 {m, 4 H).
100536] Compound 117 (8)-2-((5-cyclopropylpyrimidin-2-ypl} aminal-4-((2-phenoxyethyl}
{4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid: To a mixture of
(8)-2-amino-4-({2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-yl) butyljamino)
butanotc acid {100 mg, 234 pmol) in 4.1 THF/H20 (2 mL) was added 3-cyclopropyl-2-
fluoropyrimidine (36 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 vt and concentrated i vacuo.
The crude residuc was porified by reverse phase prep-HPLC to give the title compound.
LOMS (ESIH): m/z = 545 3 (M+H)Y". '"H NMR (400 MHz, Deutertam Oxide) 3 ppm 8.27 (br
s, 2Hy 748 (brd. J=721 Hz, THY 728 -739(m, 2H) 702 - 712 (m, 1 H) 6.91 (brd,
=795 Hz, 2HY6.52(d, J=734 Hz, T HY 463 -472 (m, T HY4.33(brs, 2H) 3.65 (brs, 2 H)
328-354(m, 6H}265-280(m, 4H)253(brs, TH) 231 {(brd, I=7.70Hz, 1 H) 1.70 -
194 (m, 7THY) 098 - 1.09(m, 2H) 0.67{q. J=5.09 Hz, 2 H).
[06537] Compound 118: (8)-2-((5-cyanopyrimidin-2-vl} amino}-4-({2,2-difluoroethiyl) {4-
(5,6, 7 8~tetrahydro- 1, 8-naphthyridin-2-yl} butyDamine} butanvic acid To a mixture of (8)-
Z~amino-4-{(2,2-difluorocthvl) (4-(5.6,7 8-tctrahvdro-1,8-naphthyridin-2-y} butyljamingc}
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.,

butanocic acid (100 mg, 270 umol, 1 eg} and 2-chloropyrimidine-3-carbonitrile (41 mg, 297
pumol) in HaO (0.5 mL) and THF (2 mL) was added NaHCG; (45 mg, 540 umol) and the
resulting mixture was stured at 507 € for 1 h and then allowed to cool to rt and then adjusted
to pH = 6 by the addition of 1 M ag. HCI and concentrated i 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, Methanol-ds) 8 ppm 8.64 (br. 5. 2 H) 7.60 (d, }=7 34 Hz, I H) 625 -
674 (o, 2 H) 4.78 (dd. J=8.56, 326 Hz, 1 H) 382 (td, }=15.07, 336 Hz, 2 H) 3.35 - 3.62 (m.
6HY2.73-289{(m, 4H)245-25%(m, 1 H)226-2.41 (m, 1 H) 1.72-2.02 (m, 6 H).
Scheme 11, Compound 119:
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{00538] Step 1. (83-2-((5-bromopyrimidin-4-yi} aminoj-4-{(2,2-diftucroethyl) (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyllamino) butanoic acid: To a solution of (8)-2-
amino~4-{{2 2-ditluoroethyl (4-(5,6,7, 8~-tetrahydro-1,8-naphthyridin-2-yl} butyamino)
butanoic acid {150 mg, 405 wmol} and 5-bromo-4-chloropyrimidine {94 mg, 486 pmol) in
THF (1.2 mbL) and H2G (0.3 mb) was added NaHCO5 (170 mg, 2.02 nunol) and the resulting
mixture was stirred at 70° € tor 1 h and then allowed to cool to vt and then adjusted to pH =06
by the addition of 1 M ag. HCl and concentrated i vacuo to give the title compound that was
used wrthout further purification, LCMS (ESI+): m/z = 527 2 (M+H)"

10653%] Step 2: (8)-4-((2,2-difluorocthyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yl)
butyamino}-2-((S-phenyipyrimidin-4-yi) amino} butanoic acid: To a solution of (8)-2-((5-
bromopynmidin-4-v1) amino)-4-((2,2-difluorocthyl} (4-(5,6,7 &-tetrahydro-1,8-naphthyridin-
2-y1} butyhamino} butancic acid (213 mg, 404 pmol) and phenyiboronic acid (59 mg, 485
umol) in 1 4-dioxane {1 mL) H2O (0.25 mb) was added Pd{dppfHCl2 (30 mg, 40 pumol} and
K:C(O: (112 mg, 808 pmol) and the resulting mixture was stirred at 100° C for 2 b and then

atlowed 1o cool to 1t and concentrated i vacue. The crude residue was purified by reverse
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phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5253 (M+H)™ TH NMR
{400 MHz, Methanol-ds) Sppm 885 (s, T H) 822 (s, T H) 761 (s, 3 H) 760 - 7.68 (m, 1 H)
759(brs, 2H) 6.63-669(m, | H) 630-662 (m, 1 H) 513 (brt. J=6.05 Hz, 1 H) 3.78 (br
LI=I3 75 He, 2H) 347 -360(m, 3HI335-344(m, 3H)2.71-292 (m, 4 H)2.53-2.68
(m, 1 H)2.40(brs, 1H}192-206{(m, 1 Hy1.92-201¢m, | H) 1.67- 192 (m, 4 H).
Scheme 12, Compound 120:

[B0546] Step 1. (83-2-((5-bromopyrimidin-4-yl} aminoj-4-({2,2-difluoroethyl) (4-(5,6,7,8~
tetraliydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: To a solution of (5)-2-
amino-4-{{(2,2-difluorocthyl} (4-(5,6,7 8-tetrahydro-1, R-naphthyridin-2-v1) butylamino}
butanoic acid (150 mg, 405 pymol) and 3-bromo-4-chloropyrimidine (94 mg, 486 umol} in
THF (1.2 mL) and H20 (0.3 mL) was added NaHC 35 (170 mg, 2.02 mmol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to rf and then adjusted to pH =6
by the addition of 1 M ag. HC and concentrated in vacue to give the title compound that was
used without further purification. LCMS (ESI+): m/z = 5272 (M+H)".

{00341} Step 2. (8-4-((2, 2-difluvroethyl} (4-(5,6,7,8-tetraliydro- 1, 8-naphthyridin-2-yi}
butyhamine)-2-{pyrimidin-4-ylaming) butanocic acid: To a sclution of {(8)-2-((5-
bromopyrimidin-4-vl) amino}-4~((2,2-difluorocthy!) (4-(5.6.7, 8-tetrahvdro-1.8-naphthyridin-
2-y1} butylyamino) butanoic acid (213 mg, 404 pmol) m MeOH (3 mL) was added 10 wi%
Pd/C (60 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 (ESI+H): m/z = 449 2 (M+H)". 'H NMR (400 MHz,
Methanol-ds) Sppm 8.78 (s, T H} 821 (dd, =734, 1 35 Hz, 1 ) 760 {d, =734 Hz, 1 H)
FO0-708(m 1THY628-673(m, 2H}499-509{m, | H)3.83 (td, J=15.07, 336 Hz, 2 H)
336-365(m 6HY2.75-289(nm, 4 H)251-264{m 1 H)234-248{m, 1 H} 1.73-2.05
{m, 6 H).
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186542} Compound 121: (8)-4-((2, 2-difluoroethyl} {4-(5,6,7,8-tetrafiydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((5-fluoropyrimidin-2-yi} amino} butanocic acid: To a
solution of (S)-2-amino-4-({2 2-difluorocthvl} (4-(5,6,7 . 8-tetrahvdro-1,8-naphthyridin-2-v1)
butyDamino} butanoic acid (200 g, 540 pmol) and 2-chloro-3-fluoropyrimidine (74 ul, 394
umol) in DMA (3 mb} was added DIPEA (470 o, 2.70 mmol) and the resulting mixture was
stirred at 70° C for 15 b and then allowed to cool to «f and then adjusted to pH = 6 by the
addition of ¥ M ag. HCl and concentrated 77 vacue. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (EST+H): m/z = 467 2 (M+H)™ 'THNMR
{400 MHz, Methanol-ds) S ppm 8.16 (3, 2 H} 746 {d, =734 Hz, 1 H) 6.54 (d, J=7 34 Hz, 1
H)568-608(m, 1H)434-449(m, 1H)336-350(m, 2H)265-282(m, 9H)251-
2600, THH 198 -217(m, 2 H) 1.76 - 1.96 (m, 4 H) 1.58 (g, }=6.60 Hz, 2 H).

[008343] Compouvnd 122; (8)-4-0(2,2-difluoroethyl) (4-{5,6, 7, 8-tetrahydro-1,8-
naphthyridin-2-pl} butplamino)-2-{{G-methpl-2-{pyridin-4-yl} pyrimidin-4-yl} amino
butanoic acid: To a solution of (S)-2-anmino-~-4-({2,2-difluorocthyl} (4-(5,6.7 8~tctrahvdro-1,8-
naphthynidin-2-v1) butvhamino) butanoic acid (150 mg, 405 pmol) and 4-chloro-6-methyl-2-
{pyridin-4-v1) pyrimudine (92 mg, 445 umol} in BMA (2 mbL) was added DIPEA {71 uL. 405
pumol) and the resulting mixture was stirred at 70° € for 12 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+): my/z = 540.3 (M+H)™. 'H NMR {400 MHz,
Methanol-ds) S ppm 8.54 (brd, J=4 85 Hz, 2H) 823 (brs, 2H) 743 (brs, 1 H) 644 - 665
o, TH) 624 (s, TH) 563 -6.12(m, 1 Hy461-483(m, 1 Hy4.73 (brs, 1 H)2.92-3.26
o, 2H) 250 -2.67(m, 3H) 250 -291 (m, THY 224 - 250 (m, 3H) 217 (brs, 1 H) 2.06
(brs, LH) 192 (brd, =595 Hz, 2H) 1.60- 1.79 (m, 3 H).

198



WO 2020/210404 PCT/US2020/027335

Scheme 13, Compound 123:
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[0065344] Step 1. N-{2-(d-fluorophenoxyethyl)-4-{5,6,7,8~tetrahydro-1,8-naphthyridin-2-yi)
butanamide: To a mixture of 4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butanocic acid (5 g
15.89 mmol) 10 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 mb., 17.48 mmol} and the resulting mixture was stirred at 1t for 2 h and
then diluted with HoO. The layers were separated and the aqueous lavers was extracted with
DBCM and the combined organic exiracts were dried over Na:8Os, filtered, and concentrated
ir: vacuo. The crude residue was re~dissolved in EtOAc (40 mL) and then heated to refhux.
Hexanes (15 mL) was then added and the solution was cooled to rt causing a precipitate to
form. The solid was filtered and the filtrated was conceuntrated in vacue 1o give the title
compound. LCMS (ESI+): m/z = 358 0 (M+H)"

[86545] Step 2: N-(2-{4-fluvrophenoxy)ethyi}-4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi)
butan-I-amine: 1o a nuxture of LiAlH (590 mg, 15 56 mmol} in 1 4-dioxane (30 mbL) was
added N-(2-(4-fluorophenoxyiethvi}-4-(5,6,7 8-tetrahydro- 1, 8-naphthyvridin-2-vl) butanamide
(2.78 g, 7.78 mmol) and the resulting muxture was heated to retlux for 30 min. and then
allowed to cool to 1t. The mixture was cooled to 10° C and then neutralized by the cautious

addition of HoO (0.6 mb}, T M NaOH (0.6 mL), then Ho O (0.6 mbL), followed by deyving over
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MgS04. The mixture was filtered and concentrated in vacuo to give the title compound that
was used without further purification. LCMS (ESE): m/z = 344 2 (M+H)Y"

[00546] Stop 3: (Sh-methyl 2-{{{benzyloxyicarbonylaminc)-4-({2-(4-fluorophenoxylethyl)
{4-{(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyamine} butanoate: To a mixture of N-
(2-¢4-fluorophenoxyjethyl}-4-(5,6.7 8-tetrahydro-1, 8-naphthyridin-2-y1} butan-1-amine (2.67
g, 7.77 mmol) and methvl (28)-2-(benzvioxycarbonyviamino}-4-oxo-butancate (2.17 g, 8.16
mmol} in DCE (50 mL) at 0° € was added AcOH (667 ul, 11.66 mmol) then NaBH(OAc),
(2.47 g, 11.66 mmol) the resulting mixture was stirred at rt for 1 h. The mixture was diluted
with sat. ag. NaHCQOs and then extracted with BCM. The combined organic extracts were
dried over NazSQOy, filicred, and concentrated in vacuo. The crude residue was purified by
normal phase silica gel chromatography to give the title compound. LOMS (ESI+): m/z =
593 .4 (M+H)"

1005471 Step 4. (8)-2-({({henzyloxyjcarbonyllaminol-4-({2-{4-flunrophenoxyethyl} {4-
(3,6,7,8-tetrahydro- 1 8-naphthyridin-2-vl) butyDamino} butancic acid: To a mixture of (8)-
methyl 2-({{benzyloxy)carbonvhamino }-4-((2-(4-fluorophenoxylethvl) (4-(5,6,7 8-
tetrahydro-1, 8-naphthyridin-2-v1} butvDamine} butanoate (4 g, 6.75 mmoely in 1. 1:1 THF/
MeOH/M:0 (37 5 mL) was added LiOH H20 (566 mg, 13.50 mumol) and the resulting
mixture was stirred at rt for 1 h. The mixture was adjusted to pH = 6 by the addition of | M
aq. HC and concentrated in vacuo to give the title compound that was used without further
purification. LCMS {(ESHY: m/z = 579 5 (M+H)™

{06548] Step 5. (8)-2-amino-4-((2-(4-fluorophenoxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyBamino) butanoic acid: To a solution of (83-2-
{{{benzyloxy)carbonyaming }-4-({(2-(4d-flucrophenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyhamino} butancic acid {4 g, 6.91 mmel} n i-PrOH (30 mbL) was
added 10 wit% PA{OH)/C (1.9 g) and the resulting mixture was stirred under an Hz
atmosphere for 48 h. The mixture was filtered and then concentrated in vacuo to give the title
compound that was used without further purification. LUMS (ESIHY: m/z = 445 4 (M+H)".
1006549] Step 6 (8)-4-({2-{4-fluarophenoxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vl} butylamino)-2-{{ I-methyi-1H-pyrazoiof34-dpyrimidin-4-yi} amino} batanoic acid:
To a solution of (8)-2-aming-4-((2-{(4-flucrophenoxy)ethyl) (4-(5.6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butyjamino) butanoic acid (80 mg, 180 umol) and 4-chloro-1-methyl-
pyrazolof3.4-dipvrimidine (33 mg, 198 pmol} n H2O (0.5 mlL) and THF (2 ml.) was added
NaHCO3 (76 mg, 900 pmol) and the resulting mixture was stirred at 70° € for | b and then
atlowed 1o cool to 1t and concentrated i vacue. The crude residue was purified by reverse
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phase prep-HPLC to give the title compound. LCMS (ESH): m/z = 5772 (M+H)™ TH NMR
{400 MHz, Methanol-d) S ppm 815 (s, T H) 797 (s, 1 H) 721 - 746 (m, I H) 6.76 - 6.90
(0, 2H) 6.7 (brs, 2H) 646 (br d, J=702 Hz, 1 H) 461 - 482 (nm, L H)4.09(brs, 2 H)3.92
(s, 3H)338brs, ZH)321-330(m, 4 H)290-3 11 (m, 3H) 286 (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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{00380} Step 1. S-cyclopropyi-2-fluoropyrimidine: To a solution of 3-bromo-2-fluoro-
pyrimidine (5 g, 28.25 mumol) and cyclopropylboronic acid (2.91 g, 33.90 mumol) in toluene
{100 mL) was added ¥5P04 (1799 g, 84 76 mimel}, PUy3 (916 ul, 2 .83 mmol) and PA(CAC)H
(317 g, 1.41 vuool) and the resulting mixture was stirred at 100° C for 10 b and then cooled
to rt. The mixture was poured into HzO and the resulting mixture was extracted with ethyl
acetate. The combined organic extracts were washed with brine, dried over NaxSQq, filtered,
and concentrated /7 vacuo. The crude residue was purified by normal phase silica gel
chromatography to give the title compound.

100851) Step 2. {(8-2-((S-cyclopropylpyrimidin-2-yliamino)-4-({{R}-2-methaxypropyl) (4-
(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-vl) butyBamino) butancic acid: To a solution of (8)-
Z~amino-~-4-{{{R}-2~methoxypropyl) (4-(5.6,7 s~tctrahydro-1, 8-naphthyndin-2-yl}
butylyamimo} butanoic acid hvdrochlonde (100 mg, 241 pmot) and 3-cvclopropyi-2-
fluoropyrinndine (36.62 mg, 265.08 pmol, 1.1 eg) in THE (2 mbL} and HoG (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+): m/z = 4973 (M+H)". 'H NMR (400 MHz, Methanol-ds} 3
ppm 856 (brs, 2H) 7.60 (brd. =685 Hz, | ) 6.67 (brd, =709 Hz, 1 H) 4.86-492 (m, 1
Hy387(brs, 1H350-354(m, 2H)339(s, 4 H)3.08-331 (m, SHY277-285(m, 4 H)
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234 (rs, TH) 242 (brs, 1H)220-225(m, 1 H}192-200¢(m, 3 H) 1.81 (brs, 3H} 1.22
{(brd, S550Hz, 3H)1.05-1.11 (m, 2 H) 0.82 {brd, /=477 Hz, 2 H}.

106552 Compound 123; (8)-2-((1 H-pyrazolof3,4-djpyrimidin-4-yl) amino}-4-{{2-
{methylsuifonylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyliamino) butanoic
acid: To a mixture of (5)-2Z-amino-4-((2-{methyvisalfonyhethvl} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vi} butvhamino) butanoic acid (100 mg, 242 umol} in THF (2 mL) and H:O
(0.5 mL} was added NaBHCO: (61 mg, 727 pmol) followed by 4-chloro-1H-pyrazolof3.4-
dipyrimudine (45 mg, 291 pmol) and the resulting mixture was stivred 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. HCl and
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI): m/z = 5312 (M+H)" TH NMR (400 MHz, Methanol-ds) 5
ppm 8.84 (s, TH} 861 (s, I H) 758 (d, /=734 Hz, 1 H)6.66 (d, /=734 Hz, 1 H) 5.27 (br dd,
J=831,301 Hz, L H) 381 ¢brd, /=685Hz 2H)3.69-3.77(m, 2H) 353 -3.58 {m, 1 H)
345-353(m, 3H)337(brt, /57 40Hz, 2H) 312, 3H)2.77- 284 (m, 4 H) 2.61-2.71
(o, FH) 2.47-25%(m, L H) 1.95(q, /=590 Hz, 2 H) 1 .85 (td, J=13.11, 6.17 Hz, 4 H).
1865533] Compound 126: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yl) amino}-4-((2-
(methyisulfonyhethyl) {4-¢5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butylamine} butanoic
acid: To a mixture of (5)-2-amino-4-((2-(methylsulfonvijethvl) (4-(5,6,7. 8-tetrahvdro-1,8-
naphthyridin-2-v1} butylamino) butanoic acid (100 mg, 242 umol} in DMA (2 mL} was
added DIPEA (211 pl, 1.21 nunol) followed by 4-chloro-6-(1H-pyrazoi-1-y1) pyrimidine (48
mg, 267 umol} and the resulting muxture 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 ag. HCI and concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+Y: m/z = 357.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
851 -864(m, 2H) 789 (s, | B 7.58¢d, =706 Hz, 1 H) 725 (brs, 1 H)6.65 (brd, J=7.06
Hz, 2Hy 495¢brs, 1 H)3.77 (br dd, /=1996, 562 Hz, 4 H) 347 - 355 (m, 3H) 3,45 (brs, |
Hy335(brd, J=7T50Hz 2H)3. 13 (s, 3H)2.76-285{m, 4 Hy 258 (brs, L H) 2,41 {brs, 1
H) 1.77-2.00 {m, 6 H).
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Scheme 15, Compound 127:

100554] Step 1 (83-2-((3-bromopyrimidin-4-yi} amina}-4-(((8}-2-fluoro-3-methoxypropyl)
{4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-yl} butyilamino) butanoic acid: 1o a solution of
(8)-2-amino-4-({(S)-2-fluoro-3-methoxypropyl) (4-(5,6,7, 8-tctrahvdro-1,8-naphthvndin-2-v1}
butvllamino} butanoic acid hydrochlonde (250 mg, 577 pmol) and 5-bromo-4-
chioropyrinudine (134 mg, 693 pwmol} in THF (2 mL) and H20 (0.5 mL) was added NaHCO:
(243 mg, 2.89 mmol) and the resulting muxture was stirred at 70° C for 1 h and then allowed
to cool to rt and then adjusted to pH = 6 by the addition of 1 M ag. HCI and concentrated in
vacuo to give the title compound that was used without further purification. LUMS (ESH )
m/z = 354 2 (M+H)".

[86555] Step 2: (8)-4-({{8}-2-fluoro-3-methoxypropyl) (4-(5,8,7,8-tetrahydro-1,8-
naphthyridin-2-yl} batylamina}-2-(pyrimidin-4-ylamine} batanoic acid: To a sohution of
{5)-2-{(5-bromopyrimidin-4-v1} aminc}-4-{{{5}-2-fluoro-3-methoxypropyl) (4-{5,6,7 8-
tetrahydro-~1,8-naphthyridin-2-v1) butyDamino)} butanoic acid (200 mg, 361 umol) in MeOH
(5 mL) was added 20 wt% Pd/C (38 mg) and the resulting mixture was stirred under an Hs
atmosphere for 5 h and then filtered and concentrated i vacuo. The crude residuc was
puriticd by reverse phase prep-HPLC to give the title compound. LOMS (ESI+): m/z =4753
(M) PH NMR (400 MHz, Methanol-ds} 8 ppm 8.33 (s, | H} 7.94 (brs, | H) 740 (4.
J=T28 Hz, T HY 6,44 -655(m, 2 H)480-483 (m, 1 H}455-479{m,  H)3.53-3.58 {m,
TH)3.50(dd, J=6.95,452 Hz, 1 H) 3.39(q, /=559 Hz, 2H) 333 (s, 3 H) 2.93 (brs, 2 H}
263-276(m, 8H)2.14-224(m, 1 H)202-211{(m, 1 H)1.76-192(m, 4 H) 1 57-1.69
{m, 2 H).
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Scheme 16, Compound 128:
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106536] Step 1 (8)-2-((6-chloropyrimidin-4-yl} aminaj-4-((¢5)-2-fluoro-3-methoxypropyl)

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyllamino} butanoic acid: To a solution of
{8)-2-amino-4-({{8)-2-fluoro-3-methoxypropvl) (4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-y1}
butylamino} butanois acid hydrochloride {100 mg, 231 pmol) and 4,6-dichloropyrimidine
{41 mg, 277 wmol} in THF (2 mL) and H20 (0.5 mL) was added NaHCGO: (97 mg, 1.13
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 aq. HCI and concentrated i vacuo 1o give
the title compound that was used without further purification. LOCMS (ESIH): m/z = 5103
(MY

186557] Step 2: (8)-4-{{{8}-2-fluoro-3-methoxypropyl} (4-(5,8,7 8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((6-phenylpyrimidin-4-yi} amino} butanoic acid: Toa
solution of (8)-2-({6-chloropyrimidin-4-v1} amino)-4-({(5)-2-fluoro-3-methoxvpropyl} (4-
(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y1} butyDamino) butanoic acid (100 mg, 196 umol)
and phenylboronic acid {29 mg, 236 umol) 10 1 4-dioxane (2 mL} and FhO (1 mL) was added
Pd{dpphHCly (14 mg, 20 pmol) and KaCOs (81 mg, 589 umol} 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 puritied by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+H): m/z = 351.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) 6 ppm
881 (s, 1 H) 788 (brd, /=746 Hz, 2H) 763 - 774 {m, 3H) 759 (br d, /=697 Hz, L H) 7.30
(brs, tH} 667 (brd, =721 He, THIS 14 -534 (o, TH} 5 10 (brs, T H}3.63-377(m, 4
Hy357 (brd, =868 Hz, 2H)3.48-3.53(m, 3 H)3.41 (s, 4 H) 281 (brd, /=489 Hz 4 H)
240-264(m 2H)1.79-197 (m, 6 H).
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[86538] Compound 129: (28}-4-({oxetan-2~-yimethyi) {4-(5,6,7,8-tetrahiydro-1,8~
naphihyridin-2-yi} butyllaminol-2-(quinazolin-d-vlamino) butanoic acid. Prepared
according to Scheme B using Procedure F with oxetan-2-yvimethanamine, Procedure H with
4~chloroguinazohing, and Procedure P. LCMS theoretical nv/z = 5053, [M+H]+, found 5053,
{00359} Compound 130: (8)-4-((3-hydroxy-2-{hydroxymethySpropyl} {4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yf} butyllaminol-2-(quinazolin-4-ylamina} butanoic acid.
Prepared according to Scheme B using Procedure F with 2-(anuinomethyl)propane-1,3-diol,
Procedure H with 4-chlorogquinazoline, and Procedure P. LCMS theoretical m/z = 523 .3;
IMAH]T found 523 3.

Scheme 17, Compound 131:

P F

E'/I ChbzHN
NHgHCE  PaooF I\/

Soc MeQ
7 NaBH,CN Boo NaBH(AcO);

N N
s Qi{gﬂ {_ AcOH, DCE N
i I N R \/\/\Elj OMe I AN
i tan 1 Step 2
S Step 1
£ £ RHCbz
HCH LIOH, THF,
EtOAc H MeOH hO

N\/’/\\.///\\,/

O -
NHChz NHCbz
P F N_Cl %r - .
z \if/ ‘ \ F F
PAOH), N No N BEN HCO "t
iPrOH ! ahCOs | H
”O,,, OH / ~ ! THF/H,O HN Noo2N
i g om i
Step 5 v I\/ ! i
on Y Step 6 07 on 134 S

[00566G] Stop 1. tert-butyl 7-(4-((3,3-diflucropropyDamina} butyl}-3,4-dikydro-1,8-
naphithyridine-1{ 2H)-carboxylate: To a solution of 3,3-difluoropropan- 1 -anune
hydrochlonde {12.04 g, 82.3% mmol) in MeOH (200 mL} at 0° C was added AcOH (3.2 mL,
56.18 mmol), NaBH:UN (4.71 g, 74 90 mmol}, then a solution of tert-butyl 7-{4-cxobutyl)-
3 4-dihydro-2H-1,8-naphthyridine-1-carboxylate (12 g, 37 45 mumol) 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 Naz5Oq4,



WO 2020/210404 PCT/US2020/027335

filtered, and concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): m/z= 3841 (M+H)"
[00561] Stop 2: (Si-tert-butyl 7-(4-((5-({(henzyloxycarbonylamino}-4-methaxy-4-
oxobutyl) (3,3-diflucropropyllaminn} butyi}-3,4-diliydro-1,8-naphthyridine-1{2H)~
carboxylate. To a solution of tert-butyl 7-(4-{(3 3-diftuoropropyDaminebutyi)-3 4-dihydro-
1,8-naphthyridine-1{2H}-carboxylate {19 g, 44 539 mmol} and (8)-methyl 2-
{{{benzyloxy)carbonvljamino)-4-oxobutancate {(13.70 g, 49.05 mmol} in DCE (200 mL} at 0°
C was added AcOH (3.8 mL, 66.89 mmol} then NaBH(OAc) (14.18 g, 66.89 mumol) and the
resubting mixture was stirred at vt for 2 h. The mixture was diluted with sat. ag. NaHCOs and
the lavers were separated. The aqucous laver was extracted with DCM and the combined
organic extracts were dried over NaxSQOq, filtered, and concentrated in vacuo. The crude
resiude was purtfied by column chromatography on alumina to give the title compound.
LCMS (ESI+): m/z= 6333 (M+H)*
106562] Step 3: (&)-methyl 2-(((henzyloxy)carbonyilaminol-4-((3,3-diftuoropropyl} (4-
(5,6, 7,8-tetraliydro-1,8-naphthyridin-2-ypl} butyBamino} butanoate: To a mixture of (S)-tert-
butyl7-(4-((3-{{{benzyloxy)carbonyDaming)-4-methoxy-4-oxobutyl}) (3,3~
diftuoropropyljaminojbutyy-3,4-dihvdro-1,8-naphthyridine- 1 (ZH)-carboxvlate (26 g, 36.98
mmol) i 4 M HCl in EtOAc (300 mL) was stured for 16 h at 1t and then concentrated in
vacuo. The erade residue was taken up in water and then washed with MTBE. The agqueous
laver was adjusted to pH = 8 by the addition of 1 M NaOH and then extracted with DCM.
The combined organic extracts were dried over Na:SQ4, filicred, and concentrated in vacuo
to give the title compound. LCMS (EST+): m/z= 5333 (M+H)™
1806563] Step 4: (8)-2-{{{benyyloxylcarbonyDamino)-4-{{(4-(8-(tert-butoxycarbonyl}-3,6,7,8-
tetrahydro-1,.8-naphthyridin-2-vi) butyl} (3,3-diflucropropylamine} butanocic acid. To a
solution of (S)-methyl 2-{{{benzvioxyjcarbonvljamino}-4-((3,3-difluoropropvl} (4-(5,6,7.8-
tetrahvdro-1,8-naphthyridin-2-v1} butyl) amino} butancate (5 g, 8.45 mmoly in 4:1:1
THF/MeOH/H:0 (60 mbL) was added LiOH H:0 {709 mg, 16,90 mmol} and the resulting
mixture was stirred for 16 h at 1t The mixture was adjusted to pH = 6 by the additionof I M
agq. HCI and then concentrated in vacuo to give the title compound that was used without
further punification. LCMS (ESIH+): m/z= 5194 (M+H)™;
106564] Stop 5. (S)-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino} butanoic acid: To a solution of (8)-2-
{{{benzyloxy}carbonvijamino}-4-({4-( 8-(teri-butoxycarbonyi)-3,6,7 8-tetrahvdro-1, 8-
naphthyridin-2-vi} butyvl) (3,3-difluoropropyljamine} butanoie acid (4 g, 7.33 mmol) in /-
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PrOH (200 mL) was added 10 wt% PAOH)»/C (6.0 g) and the resulting mixture stirred under
an Ho atmosphere {50 Psi) for 2 h and then filtered and concentrated 7 vacuo to give the title
compound that was used without further purification. LCMS (ESI+): ovz= 3852 (M+H)*
[B0365] Step 6. (83-2-((5-bromopyrimidin-2-yl} amino)-4-((3,3-difluoropropyl) {4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: To a solution of (5)-2-
amino-4-{(3,3-difluoropropyl) (4-(5,6.7 8-tetrahvdro-1,8-naphthyridin-2-vl) butvDamino)
butanoic acid (140 mg, 327.73 umol} in THF (4 mL) and H2O (1 mbL) was added 5-bromo-~2-
chloropvrimidine (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.
LCMS (ESIH): m/z = 5411 (M+H)". 'H NMR (400 MHz, D:0) 8 ppm 8.42 (5, 2 H} 7.51 (d.
J=T46 Hz, T H) 653 (brd, =721 Hz, TH)S91-626{(m, 1 H) 456 (dd, /=5.01, 868 Hz, 1
Hy330-348{m, 6 H)322(brd, /=783 Hz 2 H)2.74 (¢, 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).
[86566] Compound 132: (8)-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yb} butyDamino)-2-((5-(trifiuoromethypyrimidin-2-pi) amino} butanoic
acid: To a solution of {(8)-2-amino-4-{ (3 3-difluoropropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyanino) butanoic acid (140 mg, 328 wmol) in THF (4 mL} and H:0
(1 mL) was added 2-chloro-5-(trifluoromethyDpyrimiding (66 mg, 361 umol} and NaHCOs
(138 mg. 1.64 mmol} and the resulting muoxture was stirred at 70° € for 1 h and then allowed
1o cool 1o 1t and concentrated in vacuo. The crude residuc was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+H): m/z = 331.2 (M+H)". *"H NMR (400 MHz,
DoO) Sppm 866 (s, ZH) 754 (brd, J=721 Hz, IH} 657 (brd, /=734 Hz, 1 H) 594 -6.28
(o, THY462-469(m, 1 H)334-332(m 6H)326(brs, 2H)266-282(m, 4H)228-
25300, 4H) 1.85-1.96(m, 2H) 1.74 (brs, 4 H).
[88567] Compound 133: (8)-4-((3,3-difluoropropyi} {4-(5,6,7,8-tetrahydro~-1,8-
naphthyridin-2-pl} butylamino}-2-({ I-methpl-1H-pyrazelo{3,4-djpyrimidin-4-yi} amina}
butanocic acid: To a solution of (§)-2-anmino-4~((3.3-difluoropropyl) (4-(5,6,7. 8-tctrahvdro-
1, 8-naphthyndin-2-v1} butvhamino) butanoic acid (140 mg, 328 umol} in THF (4 mL) and
H20 (1 mL) was added 4-chloro-1-methyl-1H-pyrazolo[3,4-dlpyrimidine (535 mg, 328 umol)
and NaHCOs (138 mg, 1.64 mmol) and the resulting mixture was stirred at 70°  for 1 h and
then concentrated in vacuo. The crude residue was punified by reverse phase prep-HPLC to
give the title compound. LCMS (ESI+): m/z = 517 2 (M), 'H NMR (400 MHz,
Deuterium Oxide} S ppm 830 - 848 (m, 2H)} 7.52 {brd, /=697 Hz, 1 H} 6.55 {br 4. J=6 85
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Hz, 1H}595-628 (m, 1 H)486{brs, 1H}4.04(s,3H3338-356{m 6H)}329(brs, 2
H)266-280(m 4H)230-2.63{m, 4H)186-196{m, 2H) 175 (brs. 4 H).

[00568] Compound 134: (85)-4-((3,3-difluoropropyi} {4-{5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} hutyBamino}-2-((2-(trifiuoromethylpyrimidin-4-yi} amino) butanoic
acid: To a solution of (8)-2-aming-4-{(3 3-difluoropropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butvhamino) butanoic acid (140 mg, 328 umol} in THF (4 mL) and H:0O
(1 mL} was added 4-chloro-2-(trifluoromethyDpyrimidine (66 mg, 361 pmol) and NaHCO;
(138 g, 1.64 mumol} and the resulting mixtare was stirred at 70° C for 18 h and then allowed
to cool to 1t and then concentrated in vacno. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5312 (M+H)*. TH NMR (400
MHz, D20) Sppm 822 (brd, S5 75 He, T H) 749 (br d, =709 Hz, 1 H) 6.84 (d, /=624
Hz, 1HY6.52(brd, /=T34 Hz, TH} 591 -626(m, 1 H)4.72¢brs, 1 H)3.14 -3.50 (m, § H)
261-278(m, 4H)221-252 (m, 4H) 182 - 194 {m, 2H) 1.69 (brs 4 H).

10656%] Compound 135 (S)-2-((5-cycloprapyipyrimidin-2-yl} amina}-4-({3,3-
difluoropropyl} (4-(5.6,7,8-tetraliydro~-1,8-naphthyridin-2-yi} butyfamine} butanoic acid:
To a solution of (8§)-2-aminc-4-((3,3-difluoropropyl) {(4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-
2-v1} butylamine) butanoic acid (140 mg, 327.73 umol} in THF (4 mL} and H2O (I mL} was
added l-cyclopropyi-4-fluorobenzene (50 mg, 361 umol) and NaHCOz (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 in vacue. The crude residue was purified by reverse phase prep-HPLL to give
the title compound. LCMS (ESI+): m/z = 503.2 (M+H)*. 'TH NMR (400 MHz, D:0) 8 ppm
840 (brs, 2H) 752(d, /=746 Hz, I H) 656 (d, =734 Hz, TH) 591 -625(m, 1 H)4.67 -
471 (m, THY321-349 (m, 8H)267-279(m, 4 H}224-2532{(m 4 H)185-193{m, 3
Hy 173 {(brd, J=367Hz, 4H}0.96-1.08 (m, 2H) 0.65-0.73 (m, 2 H).

208



WO 2020/210404 PCT/US2020/027335

Scheme 18, Compound 136:

,/\/F ChzHN 20
NHHOC!H I\/

Me(
Boc NaBH'JCN MeO™ "0

i AcOH _NaBH(AcO); BoC
'\4(:{) i ':_ € AcOH
\D N DbE jmv{“r \/\/\@
Step 1
Step 2
NHCbz
HC! F LIOH, THE, F
EtOAc i H MeOH, H,0 i H
— —— = CbzHN No NN
Step 3 Step 4 I\/ T
¥ o oH Z
Lo N /
r N N\ N
C e
Hy, PA(OH), o ' C’,,,, i e g

POH  HyNy N Ny N HN N NN
e B H T I ~

, | ; NaHC O, r’
Step 5 G,;}\GH \/\/T\/;Lj THE, HyO \/\/w

Step 6

100870} Step 1. tert-butyl 7-(4-((3-fluoropropyfaming) butvi)-3 d-ditiydro-1,8-
naphthyridine-1{2H)~-carboxylate: To a solution of 3-fluoropropan-i-amine hvdrochloride
{6.72 2, 56.18 mumol) and NaBH;CN (3.92 g, 62.42 mmol) in McOH (100 mL) was added a
solution of tert-butyl 7-(4-oxobutyl)-3,4-dihvdro-1,8-naphthyndine-1(2H)-carboxylate (10 g,
3121 mmol) mm MeOH (80 mb) and the resulting mixture was stirred at 1t for 2 k. The
resulting solution was poured into water and then extracted with EtOAc. The combined
organic extracts were dried over NaxSOq, filtered, and concentrated in vacuo. The crude
residue was purtfied by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z= 3660 (M+H)"
106571] Step 2: (Si-tert-butyl 7-(4-{(3-(((benzyloxy)carbonyllaminol-4-methoxy-4-
oxobutyl) (3-fluoropropyfaming) butyl)-3,4-dihiydro-1,8-naphthyridine-1{2H}-carboxylate:
To a solution of tert-butyl 7-(4-{3-fluoropropylamino)butyl)-3,4-dihvdro-1,8-naphthyvridine-
12H}-carboxylate (12 g, 30.53 mmaol) and {S)-methy! 2-{{{benzvioxyjcarbonylamino}-4-
oxobutanoate (11.08 g, 39.70 mmol) in DCE (150 mL) at 0° C was added AcOH (2.62 mL,
45 80 mmol) then NaBH(OAc): (9.71 g, 45.80 mmol) and the resulting mixture was stirred at
rt for 1 h and then diloted with sat. ag. NaHCO;. The layers were seperated and the agqueous
laver was extracted with DCM. The combined organic extracts were dried over NazSQOq,
filtered, and concentrated in vacuo. The crude residue was purified by column
chromatography on alumina to give the title compound. LCMS (ESE+): m/z= 615.5 (M+H)"
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186572] Step 3: (8)-methyl 2-({{henzyloxy)carbonyllamino)-4-((3-fluoropropyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vl} butyDamino) butancate. (S)-teri-butyl 7-(4-((3-
{{{benzyloxy)carbonyljamino)-4-methoxy-4-oxobutyl) (3-flucropropyhaminobutyi)-3.4-
dihydro-1,8-naphthyndine-1(2H)-carboxylate (14 g, 21.41 mmol) was taken up in 4 M HCl
i EtOAc (150 mL) and then stirred at vt 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 NaaS 04, filtered, and concentrated to give the title compound that was used
without further puntfication. LCMS (ESI+): m/z= 5152 (M+H)Y

[00573] Stop 4: (S)-2-{((bengyloxyicarbonyamina)-4-((3-fluoropropyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyDamino} butancic acid. To a sohution of (S)-methyl
2-{{{benzyloxyjcarbonviiamino}-4-{((3-Huoropropyl} (4-(5,6,7 8-tetrahyvdro-1,8-naphthyridin-
2-y1} butvlamine) butanoate {4 g, 7.00 mmoly in 4:1:1 THF/MeOH/H:0 (600 mL) was
added LiOH H0 (881 mg, 20 99 mmol) and the resulting mixture was stirred at 1t for | b and
then adjusted to pH = 6 by the addition of 1 M aq. HCI and then concentrated in vacuo to
give the title compound that was used without further purification. LCMS (ESE+): m/z= 501 .2
{(M-+HY"

[00574] Stop 5. (S)-2-amino-4-((3-flucropropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
v butyBamine) butancic acid: 'To a sclution of (8)-2-({{benzyloxycarbonyllamino}-4-((3-
fluoropropyl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butyamine} butancic acid (4.8 g,
9.01 mmol) in 1-PrOH (200 mi) was added 10 wi% Pd(OH)/C (7 41 g) and the resulting
mixture was stirred under an Hz atmosphere (50 Pai) for 38 h and then filiered and
concentrated in vacuo to give the title compound that was used without further porification.
LCMS (ESI+): m/z= 3673 (M+H)"

[00575] Stop 6 (S)-4-((3-fluorapropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butylamine)-2-({T-methyl-1H-pyrazolof3 4-djpyrimidin-4-y1) amino) butanoic acid: To a
solution of (8)-Z-amino-4-{{3-flucropropyl} {4-(5,6,7 B-tcirahydro-1, 8-naphthyridin-2-vi}
butyDamino) butanoic acid (150 mg, 368 pumol) in THF (4 mL) and H2O (1 mL) was added
4-chloro- [ H-pvrazolo[3 4-dlpyrimidine (68 mg, 405 pwmol) and NaHCO: (155 mg, 1.84
mmol) and the resulting mixture was stirred at 70° C for 1 h and concentrated in vacue. The
crude residue was purified by reverse phase prep-HPLC 1o give the title compound, LOMS
(ESIH): m/z = 499.3 (M+H)". 'H NMR (400 MHz, D:0) dppm 842 (s, I H} 835 (s, 1 H)
749 brd, =697THz, 1H)653 (brs, 1 H}4.81 -4.96(m, 1 H)4.63¢, /=520Hz 1 H)451
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(,J=5320Hz, 1H}4.02 (s, 3H)3.18-349(m 8 H}262-280(m 4H)233-260(m,?2
HY2.05-222(m, 2Hy 1 83-193(m, 2H) 173 (brs, 4 H).
[00576] Compound 137 ($)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vi} butyDamino}-2-((5-{triffucromethyl} pyrimidin-2-yl} amino} butanoic acid: To a
solation of (8)-2-amino-4-({3-fluoropropyl} {4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-v1}
butyDamino) butancic acid {150 mg, 368 pmeh) in THF (4 mi) and HoO (1 mL)} was added
2~chloro-3-(triffucromethylpyrimidine (74 mg, 405 umol) and NaHCO: (155 mg, 1.84
mmol) and the resulting mixture was stirred at 70° C for 1 h and then concentrated i vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOMS (ESIH): m/z = 513.2 (M+H)Y". 'H NMR (400 MHz, £:0) 6 ppm 857 (s, 2 H) 7.44 (br
d, =T34 He, 1 H) 648 (dd, J=3.85, 727 He, 1 3452 -4.62 (m, 2 H) 4,44 (brt, /=434 Hz,
TH}311-342(m, 8 H)257-2.72(m, 4 H)2.16-246 (m, 2H) 1.94-2.12 (m, 2 H) 1.81
{q, /=590 Hz 2 H) 165(brd, /=269 Hz 4 H).
106577} Compound 138: {(S)-2-((S-cyanopyrimidin-2-yl} amino}-4-((2-{4-
fluorophenoxyethyl) (4-(3,6,7,8-tetrahydro-1 8-naphthyridin-2-yi} butyllamino) butanoic
acid: To a solution of {(§)-2-amino-4-((2-(4-flucrophenoxylethyl} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butvDamine} butancic acid {120 mg, 270 pumol) and 2-chloropyrimidine-
S-carbonitrile (41 mg, 297 umol} in THF (2 mL} and HoG (0.5 mL) was added NaHCO: (113
mg, 1.35 mmol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to
cool to 1t and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LOMS (ESI+H): m/z = 348 3 (M+H)". 'H NMR (400
MHz, Methanol-d) Sppm 827 -8.63 (m, 2 H) 731 (brd, J=721 He, 1 H} 690 - 7.00 (m, 2
Hy678-688(m, 2H)647(d, J=721 Hz, 1 H}4.45-448 {m, L H)4.12 (t, }=5.20 Hz, 2 H)
333-343(m, 2H)3.03-322(m, 4H)281-292(m, 2H)2.72 {(brt, J=624 Hz, 2 H) 2.65
(brt, =776 Hz, 2 H)2.19-231 (m, 1 HY}2.03-2.17 (m, 1 H) 1.67 - 191 {m, 6 H).
[86378] Compound 139: ($)-4-((2-(4-fluorophenoxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi} butyamino)-2-({5-(triflucromethypyrimidin-2-pi} amine} butanoic
acid: To a solution of (8)-Z-amino-4-((2-(4-fluorophenoxy)ethvl) (4~(5,6,7 8-tetrabvdro-1,8-
naphthynidin-2-v1) butvamino) butanoic acid (120 mg, 270 ymol) and 2-chloropyrimidine-
S-carbonitrile (120 mg, 270 umol) and 2-chloro-3-(trifluoromethyypyrimidine (54 mg, 297
pumol) in THF (2 mb) and HoO (0.5 mL) was added NaHCG; (113 mg, 1.35 mmol) and the
resulting mixture was stured 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 = 391.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 825 - 8.61 {m, 2 H) 7.34 (d,
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F=745Hz, 1H3}6.389-697(m, 2H)6.80-6.88(m, 2H) 646 -652 (m, 1 H) 445 {t, I=6.14
Hz, 1HY418(, J=504 Hz, 2H)332~-345(m. 2H)3.09-328(m, 4 H) 291 -3.08 (m, 2
HY2.60-276(m, 4H)228(brd, J=395Hz, 1 H)2.15(brd, J=482Hz, 1 H)1.72-193
{m, 6 H).

Scheme 19, Compound 140:
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[08379] Step 1. tert-butyl 7-(4-((2-{dimethylamino}-2~oxoethyDamino} butyl}-3,4-difiydro-
L, 8-naphithyridine-1{2H}-carboxylate. To a mixture of Z-amino-N,N-dimethvlacetamide
(2.01 2, 1971 numol) in MeOH (10 mL) at 0° C was added NaBH3CN (1.24 g, 19.71 mmol},
AcOH (1.13 mL, 19.71 mmol), then tert-butyl 7-(4-oxobutyl)-3,4-dihvdro-1,8-naphthynidme-
1 2H}-carboxylate (3 g, 9.86 mmol) and the resulting mixture was stirred at 1t for 3 h. The
reaction mixture was then poured into sat. ag. NaHCOs and then concentrated i vacuo to
remove volatidfes. The romaining aqueous laver was extracted with EtOAc and the combined
organic extracts were dried over NaxSQOq, filtered, and concentrated in vacuo. The crude
residue was purtfied by normal phase silica gel chromatography to give the title compound.
LOMS (EST+): m/z = 391.0 (M+H)™
[06586] Step 2: (S)-tert-butyl 7-{4-{(3~-({(benzyloxy)carbonylamino)-4d-meth oxy-4-
oxobutyl) (2-{dimethylamino}-2-oxvethyllamino) buitpl)-3,4~dilipdro-1,8-naphthyridine-
1 2H}-carboxylate: To a mixture of tert-botyl 7-{(4-{(2-(dimethylamino}-2-
oxocthyBhaminoybuty)-3 4-dihvdro-1,8-naphthvridine-1{2H}-carboxylate (1.68 g, 4.10 mmol}
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and (S¥-methyl 2-({{(benzyloxyicarbonyaminoe)-4-oxobutancate {1.14 g, 4 30 mmeol} in DCE
{15 mb) at 0° € was added AcOH (352 b, 6.15 mmol} then NaBH{OAc): {130 ¢, 6.15
mmol} and the resulting mixture was stured at rt for 1 h. The reaction mixture was then
poured into sat. ag. NaHCO; and the lavers were separated. The agueous layver was extracted
with DUM and the combined organic extracts were dried over NanSQ., filtered, and
concentrated in vacuo. The crude residuc was purified by normal phase silica gel
chromatography to give the title compound. LCMS (ESI+): ov/z = 640.5 (M+H)".
[06581] Step 3: (S)-methyl 2-({(benzyloxyjcarbonyliaminoi-4-({ 2-{dimethylamino}-2-
oxeethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyhamine} butanoate: (S)-tert-
butyl 7-{4~-((3~({{benzyloxvicarbonyHamino}-4~methoxv-4-oxobutyl) (2-{(dimethylamino}-2-
oxoethvhaminobuty!)-3,4-dihydro-1,8-naphthyridine-1(2H}-carboxylate (2.5 g, 3.91 mmol)
was taken up in 4 M HCL in EtOAc (40 mL) and the resulting solution was stirred at 1t for 13
hand then concentrated in vacue to give the title compound that was used without further
puritication. LCMS (ESI+): m/z = 540.4 (M+H)".
[86582] Step 4: (8)-2-{{{benzyloxyicarbonyDamino)-4-{{ 2-(dimethylamino}-2-oxoethyl) (4-
(3,6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-yi} butyllamine} butanoic acid: To a mixture of (§}-
methy! 2-{{{benzyloxycarbonvlamino}-4-({2-{dimethylamino}-2-oxoethyl} (4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vi} butvhamino) butanoate (2.11 g, 3.91 mmol) n 2:2:1
THF/ MeOH/H:0 (37.5 mL) was added LiOH H20 (328 mg, 7 .82 mmol} and the resulting
mixtare was stirred at rt for 1 h. The reaction mixture was adjusted to pH = 6 by the addtion
of 1 M aq. HCl and concentrated in vacuo to give the title compound that was used without
further purification. LCMS (ESI+): m/z = 526.2 (M+H)™
[86583] Step 3. (8)-2-amino-4-((2-(dimethylamino)-2-oxoethyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamine} butanoic acid: To a mixture of {§)-2-
{{{benzyloxy)carbonyljamino)-4~((2-(dimethylamino)-2-oxoethyl} (4-(5.6.7 8-tetrahydro-1,8-
naphthyridin-2-v1} butvl}amine) butanocic acid (2.06 g, 3.82 mumol) in -PrOH (80 mlL) was
added 20 wt% PAOH})/C (700 mg) and the resulting mixture was stirred under an Ho
atmosphere overnight and then the reaction muxture 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)"™
1065841 Stop 6. (S)-4-{{2-(dimethylamino}-2-oxoethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-((1-methyl-1H-pyrazolof3,4-djpyrimidin-d-vl) amino}
buranoic acid: To a mixture of (8)-2-amino-4-{(2-{dimethylamino)}-2-oxoethyi) (4-(5,6,7 8-
tetrahydro-1.8-naphthyridin-2-v1} butyDamine) butanoic acid {150 me, 383 ymel) and 4-
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chloro-1-methyl-1H-pyrazolo|3,4-dpyrimidine (71 mg, 421 pwmol) in THF 2 mL) and HaO
{0.5 mL) was added NaHCGOs (161 mg, 1.92 mmol) and the resuhting mixture was stirred at
70° C for 1 b and then allowed to cool to 1t and then concentrated i vacuo. The crude residuc
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =
5245 (M+H)" TH NMR (400 MHz, Methanol-ds) 8 ppm 8.27 (br d, =22 Hz, 2 H)7 29 (br d,
=697 Hz, TH} 641 {d, J=72 1 Hz, 1 H)447 -478{m, 1 H}3.93 (s, 3 H} 3.58 ~3.69 (m, 1
HY350(brd, J=1504Hz, T HI332-341(m, 2H)3.02(s. 3 H)252-297(m, LI H) 2.13 -
232(m, 2H) 147 -1.98 (m, 6 H).
186585] Compound 141; (8)-4-((2-(dimethylamino}-2-oxeethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino)-2-((5-(trifluoromethyQpyrimidin-2-pl} amino} butansic
gcid: To a mixture of (§}3-2-amino-4-((2-(dimethyiamino}-2-oxoethyl) (4-(3,6,7 8-tetrahydro-
1,8-naphthyridin-2-v1} butvlamine) butancic acid (150 mg, 383 umol} and 2-chloro-5-
(triffooromethylpyrimidine (70 mg, 383 umol) in THF(2 mL) and H20 (0.5 mL) was added
MNaHCOs (161 mg, 1.92 mmol) and the resulting mixture was stirred at 70° C for 1 h and then
atlowed to cool to 1t and then concentrated in vacuo. The crude residue was puritfied by
reverse phase prep-HPLC to give the title compound. LCMS (ESH): m/z = 538.2 (M+H)"
TH NMR (400 MHz, ethanol-ds) & ppm 8.52 (brs. 2 H) 7.28 (d, =746 Hz, 1 H) 6.45 (d.
J=734Hz, THY449(, J=587Hz, 1 H)355-373(m, 2H)336-345(m, 2H)3.06(s, 3
Hy2.85-3.00(m, 5H32.69-283(m, 4H)2.52-2.67 (m, 2H)2.23 {dgq, }=13.68, 6.77 Hz,
THY204-213(m, T H) 190 {q =593 Hz, 2H) 1.69- 181 (m, 2H} 1.39- 166 (m, 2 H).
106586] Compound 142: (S)-4-(12, 2-diflucroethyl} {(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yp8} butyBamino)-2-((6-phenylpyrimidin-4-vl} amino} butancic acid: To a
maxture of (25)-2-amine-4-{ 2 2-difluoroethyl-[4-(5,6,7 8-tetrahydro-1,8-naphthy ndin-2-y 1}
butyliaminojbutansic acid (200 mg, 486 pmol) and 4-chloro-6-phenvi-pyrimidine (111 mg,
583 pmol) in THF (2 mL) H20 (0.5 mL) was added NaHCO: (204 mg, 2.43 mmol) and the
resulting nixture was stirred at 70° C for 1 b and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLL €0 give the title compound. LCMS (ESIH+):
m/z =325 2 (M+H)". '"H NMR (400 MHz, Mcthanol-ds) S ppm 841 (brs, 1 H) 781 (brs, 2
Hy741-750(m, 3H) 738¢brd, J=662Hz, IH)6.78 (s, I H) 6,53 (d, J=728 Hz, I H)
576-612(m, 1 H}4.66 (brs, THY333-347(m, 2H) 278 - 288 {m, 3H)} 2.56 - 2.78 {m,
THY213-225{m, L H)2.09(brs, 1 H) 175 -196(m, 4 H) 1.64 {(q. J=6.39 Hz, 2 H).
{06587 Compound 143: (8)-2-((1 H-pyrazolof3,4-djpyrimidin-4-yl) amino}-4-({2-{4-
Jluorvophenoxylethyl) (4-{3,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyDamino) butanoic
acid: To a mixture of (8)-2-aminc-4-((2-{4-fluorophenoxyethyl} {4-(5,6.7 R-tetrahydro-1 8-
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naphthyridin-2-y1} butylYamino) butanocic acid (120 mg, 270 umol) and 4-chloro-1H-
pyrazolof3.4-dipyrimidine {30 mg, 324 umol} m THF (1.2 mL) and H20 (0.3 mL) was added
NaHCOs (113 mg, 1.35 mmol) and the resulting muxture was stirred at 70° C for | 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): m/z = 5633 (M+H)"
'H NMR (400 MHz, Methanol-ds) 8 ppm 8.15 (s, TH)8.03 (s, 1 H) 7.27 (br d, /=728 Hz, 1
Hy6.79-691 (m, L H) 6.73(brs, 2H) 643 (brd, J=728 Hz, L H) 638 - 647 (0, 1 Hh 4.11
(brs, 2 H)336(brs, 2H)3.27(brs, 2H) 292 -3 14 (m, 3H)} 292 -3.14 (m, 1 H) 2.87 (br
S, TH)2.63-276(m, 2Hy254-276(m, 1 H}254-276(m, 1 H) 237 (brd, J=3. 73 Hz, |
HY206-2230m, TH)1.69-192(m, 6 H) 1.63-188{m, 1 H).
[00588] Compound 144: (8)-2-((5-bromopyrimidin-2-yl) aminol-4-({2-(4-
fluorophenoxy)ethyl) (4-{5,6,7,8-tetrahypdro- 1, 8-naphthyridin-2-yl} butyDamino) butanoic
acid: To a mixture of (8)-2-aminc-4-((2-{4-fluorophenoxyethyl} {4-(5,6.7 R-tetrahydro-1 8-
naphthyridin-2-v1} butvhamino) butanoie acid (120 mg, 270 pmol} and 5-bromo-2-chioro-
pyrimadine (63 mg, 324 pmol) in THF (1.2 mL) and H20 (0.3 mL) was added NaHCO; (113
mg, 1.35 mmol} and the resulting mixture was stirred at 70° C for 1 h and then concentrated
inn vacuo. The crude residae was purnified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH): m/z = 601.2 (M+H)". 'H NMR (400 MHz, Methanol-d+) 5 ppm
8175, 2H) 730(d, J=750Hz, 1 H)6.8%-697{m, 2 H)6.79 - 687 {(m, 2 H} 6.47 (4,
F=728Hz, TH)432{t. J=6.06Hz F H)4.14 (£, J=5 18 Hz, 2H) 332 -342 (m, 2 H} 3.00 -
325(o, 4H) 282208 (m, T Hy 29  (brs, I H)2538-275(m, 4 H)2.16-229(m, | H})
200-215m, T H1O3-19(m THYL63-196(m, S H).
186589] Compound 145; (8)-4-((2-(dimethylaminol-2-oxeethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-((2-(trifluoromethyQpyrimidin-4-pl} amino} butansic
acid: To a solution of (8)-2-amino-4-({(Z~(dimethylamino}-2-oxocthyl) (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-v1} butvlamine) butancic acid (150 mg, 383 umol} and 4-chloro-2-
(triftucromethyDpyrimidine (84 mg, 460 pmol) 1o THF (2 mbL} and H20 (0.5 mi) was added
MNaHCOs (161 mg, 1.92 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 (ESHY: m/z = 538.2 (M+H)". 'H NMR (400 MHz, ethanol-ds) 3
ppm 8.02 {brd, J=329Hz 1 H) 737 (brd, J=728Hz, 1 H) 6.74 (brd. J=5.73 Hz, 1 H} 6 .48
(d,J=728Hz, LH)466-4.76 (o, 1 H)3.67 (brd, J=1588 Hz, 1 H)3.47 (brd, J=1521 Hz,
THY332-339(m, 2H)293-3.05(m, 4 H) 287 (s, 3H) 2.67-2.83 (m, 6 H) 2.56 - 2.67
(o, TH)2.03-227(m, 2H) 182-193 (n, 3H) 1.50-182{m, 2 H) 1.58 (brs, 1 H).
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186596 Compound 146: (8)-2-((S-cyclopropylpyrimidin-2-vl} amino}-4-({2,2-
difluoroethyl} (4-5,6,7,8-tetralpdro- 1 8-naphthyridin-2-pl} butyllamino} butanocic acid: To
a mixture of (5)-Z-amino-4-({2,2-difluorocthyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl)
butylamino} butanoic acid (200 g, 486 pmol) and 3-cyclopropyvl-2-fluoropyrimdine (81
mg, 583 pmol) in THF (1.6 mL} and HaO (0.4 mL} were added NaHCO; (204 mg, 2 43
mmol} and the resulting mixture was stirred at 70° C for 1 b and then concentrated i vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (EST+): m/z = 489.2 (M+H)™. 'H NMR (400 MHz, Methanol-ds) 5 ppm 8.02 (s, 2 H)
747, =T50Hz, I H)654(d, =728 Hz, 1 H)5.72-6.07 (m, 1 Hy 444 (t, /=584 Hz, 1
Hy335-344(m, 2H)263-285(m, 9Hy251-262(m, 1 HY198-218(m, 2 H) 1.81 -
193¢, 4H) 160-1.79(m, | H} 158 (q, /=662 Hz, 2 H} 086 -0.97 (m, 2 H} 0.53 - 0.67
{m, 2 H).

106591 Compound 147 (SI-4-(((3-fluorooxetan-3-pl} methyl) (4-(3,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi) butyllamino}-2-{quinazolin-4-ylamino} butanoic acid Prepared
according to Scheme B using Procedure F with (3-fluorooxetan-3-yi) methanamine,
Procedurg H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 523 .3;
IM-+H" found 523 .3.

[00592] Compound 148: (S)-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyDaming}-2-({ I-methyl-I H-pyrazolol3,4-djpyrimidin-4-yi} amino) butanoic acid.
1065931 Compound 149: (8)-2-((5-cyanopyrimidin-2-yl} aminao}-4-{cyclopropyl{4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi) butylflamino} butanoic acid: To a mixture of (8)-2~amino-
4d-{cyclopropvi{4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-vl) butylamino) butanoic acid
trifluoroacetate (100 mg, 217 pmol) in 4:1 THF/H:0 (2 mL) was added 2-chloropyrimidine-
5-carbonitrile (33 mg, 239 umol) and NaHCO; {55 myg, 651 yumol) and the resulting mixture
was stirred at 70° C for 1 b and then allowed to cool to 1t and then concentrated i vacuo. The
crade residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESEHY: m/z = 450.2 (M+H)™ TH NMR (400 MHz, Mcthanol-ds): & ppm 8.538 (brs, 1 H) 847
(brs, FH)736(d, J=734Hz, 1 H) 650 (d. /=734 Hz, | ) 442 (¢, /=605 Hz, 1 H)3.35 -
345, 2H)293-3.12(m, 2H)2.80-292(m, 2H)2.74 (t, J=6.24 Hz, 2 H) 2.64 (br dd,
J=I83, 33 He, 2H3 221 -232 (e, T HD2.00-218 (m, 2 H) 1.84- 193 (m, 2 H) 1.66 -
182 (m, 4H)0.56-0.70 (m, 4 H).

[00594] Compound 150: 4-{cyclopropyli4-(5,6,7, 8-tetrahydro-1, 8-naphthyridin-2-pi)

buryllamino)-2-({ 5~-{trifluoromethyl}pyrimidin-2-yi} amino)} butanvic acid.
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186595} Compound 151: (8)-2-((1 H-pyrazolo{3,4-dipyrimidin-4-yi} amino}-4-
(cyclopropyl{4-(5,6,7,8-tetralydro- 1 8-naphthyridin-2-vl} butyiamine} butanvic acid.
[00596] Compound 182: (8)-2-((5-bromopyrimidin-2-yl) aminol-4-{cyclopropyl{4-

(3,6, 7, 8~tetrahydro- I, 8-naphthyridin-2-yi} butyllamino} butanvic acid: To a nuxiure of 5-
bromo-2-fluoro-pyrimudime (42 mg, 239 umol} in 4:1 THEHO (2 mL) was added (5)-2-
amino-4-{cyclopropyl{4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-v1) butyilamino} butanoic
acid triffuoroacetate (100 mg, 217 pmol) 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 (ESI+H): m/z = 5031 (M+H)". ‘H NMR (400 MHz, 1:0): S ppm 8.39(s, 2
H)749(d, /=734 Hz, 1 H) 652 (brd, J=6.24 Hz, 1 H)4.52 {dd, /=8.93, 489 Hz,  H})3.23
“333(m, 6H)258-290(m, SH)240-254(m, 1 HY223-239(m, 1 H} 1.57 - 1.96 {m,
6 H) 0.84 - 1.05 (m, 4 H).

100597} Compound 153: 2-((7H-pyrrolof2,3-djpyrimidin-4-yl) aminop-4-{cyclopropyl{4-
(5,6, 7,8-tetraliydro- 1, 8-naphthyridin-2-yl} butyllamino} butancic acid.

186598] Compound 154; (8)-2-¢(6-(1 H-pyrazol-1-yi) pyrimidin-4-yi) amino)-4-
(cyclopropyi{(4-{5,6,7,8-tctrabydro-1 8-naphthyridin-2-yi} butyllamino} butanoic acid: (8)-
2-amino-4-(cyclopropvi{4~(5,6,7 R-tetrahydro-1,8-naphthyridin-2-vl) butvhamino)} butanoic
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-chioro-6-(1H-pyrazol-1-y1) pyvrimidine {43 mg, 239
umol} and the resulting mixture was stired at 70° € for 17 h and then allowed to cool to 1t
and then adjusted to pH = 6 by the addition of I M ag. HCl and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESI+): m/z = 491 .3 (M+H)". TH NMR (400 MHz, D:0): S ppm 834 (brs, 2H) 7.81
(s, 1H}735(brs, 1H}6.90 (s, 1 H) 656 (brs, L H) 639 (brs, 1 H}433-468{(m, 1 H)
3H4-357(m, 6 H)220-285{(m, THY 147 - 1.94{m, 6 H)0.79 - 1.02 {m, 4 H).

1065991 Compound 155: (S)-4-(cycloproppl(4-{5,6,7 8-tetrahydro-1,8-naphithyridin-2-yi)
butyhamina)-2-((2-(trifluoromethylpyrimidin-4-yi} amino) butanoic acid.

[86686] Compound 156: (8)-4-{cyclopropyl{4-(5,8,7,8~tetrahydro-1,8-naphthyridin-2-yi)
butvlamino}-2-((5-cyclopropyipyrinmidin-2-yl} amino) batanoic acid: To a mixture of (8}-2-
amino-4-{cvelopropyi{4-(5,6,7 8-tetrahyvdro-1 8-naphthyridin-2-y1} butyhamino) butanoic
acid trifluoroacetate (100 mg, 217 pmol) in 4:1 THF/H:0 (2 mlL) was added S-cyclopropyl-
2-thaoro-pyrinudine (33 mg, 239 pmotl) and NaHCGz (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 residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 465 3 (M+H)™. 'H NMR (400 MHz, D:20): 8 ppm 8.36 (br
s, 2H)7.50(d, /=734 Hz, 1 H)6.54(d, /=734 Hz, 1 H) 4.63 (brt,. /=666 Hz, 1 H}3.26 -
35t (m, 6H)2.64-28 (m, 5 H) 248 (brs, L H) 233 (brs, 1 H) 1.63~1.96(m, 7H) 088 -
107 (m, 6 H)0.62 -0.75 {m, 2 H).

100601 Compound 157: 4-feyclopropyl(4-(3,6,7 8-tetrahydro-1,8-naphithyridin-2-yi)
butybamino}-2-(pyrimidin-2-ylamine) butanoic acid.

186682} Compound 158: (8)-4-{cyclopropyl{4-(5,8,7,8~tetrahydro-1,8-naphthyridin-2-yi)
butyamino)-2-((6-phenylpyrimidin-4-yi) amino} butanoic acid: {8)-2~amino-4-
{cvelopropvi{(4-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-vi) butylamine) butanoic acid
triflucroacetate (100 mg, 217 pmol) was taken up 10 4:1 THF/H20 (2 mL) and to this was
added 4-chloro-6-phenyipyrimidine (46 mg, 239 pmol) and NaHCGs (55 mg, 651 mol) 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 residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (EST+): m/z = 501.3 (M+H)™. 'H NMR (400 MHz, DMSO-ds): §
ppm 8.70 (s, 1 H) 7.76 ¢brd, J=7 50 Hz, 2H} 757 - 7.71 (m, 3 H} 748 (br 4, J=7.28 Hz, 1
Hy7.12(s, 1H} 653 {brd, /=728 Hz, 1 H} 490 (brs, 1 H)3.25-357 (m, 6 H) 2.26 - 2.87
(o, THY 1.63~198(m, 6 H)0.99 (brs, 4 H).

[00603] Compound 159: ¢(§)-4-(cyclopropyi(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyDamine)-2-({S-phenyipyrimidin-4-yi} aming} butanoic acid: Yo a mixture of (8§)-2-((5-
bromopyrimidin-4-vl) amino)-4-(cvelopropvl(4-(5.6,7 8-tetrahvdro-1,8-naphthyndin-2-yi}
butyvlyammo} butanoic acid (163, 324 41 umol) in 3:1 dioxane/H20 (3 mL) was added KoCOs
{90 mg, 649 umol}, phenylboronic acid (99 mg, 811 wmol), then Pd{dppHCla (24 mg, 32
umol) and the resulting mixture was heated to 100° € for 2 h and then cooled to rt and
concentrated in vacuo. The crode residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 501.3 (M+H)". 'H NMR (400 MHz, Methanol-ds): & ppm
885{s, TH)822(s, L H)735-771{m, 6 H)6.66(d, /=721 Hz, 1 H}5.13 (brs, 1 H)3.46
~360(m, 3H)333-345(m, 3H)2.74-304(m, 5 H) 266(brs, L H) 248 (brs, 1 H) 1.70
~2.06(m, 6 H}0.92 - 123 (m, 4 H).

186684] Compound 160: (8)-2-¢(( 1 H-pyrazolof4,3-dipyrimidin-7-yi) amino}-4-
(cyclopropyl{4-(5,6,7,8-tetralydro- 1 8-naphthyridin-2-vl} butyiamine} butanvic acid.
[00605] Compound 161: (§)-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)

buryllamino)-2-({ 2~-methoxypyrimidin-4-yl) amino) butanoic acid,
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[86686] Compound 162: (8)-4-fcyclopropyl{4-(5,8,7,8~tetrahydro-1,8-naphthyridin-2-yi)
butvlamino}-2-((2-(pyridin-3-yi} quinagolin-4-yi} amina} butancic acid: To a solution of
(28)-2-amino-4-[cyclopropyl-{4-(3,6,7 8-tctrabydro-1,8-naphthyndin-2-yi}
butyl Jamine jbutanoic acid trifluorcacetate (100 mg, 217 umol) n BMA {2 mL) was added
DIPEA (189 ul. 1.09 mmol} then 4-chloro-2-(pyridin-3-y1} quinazoline (58 mg, 239 pmol)
and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to it and then
adjusted to pH = 6 by the addition of 1 M aq. HC and then concentrated in vacuo. The crude
residuce was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+):
m/z = 552.2 (M+H)" TH NMR (400 MHz, Methanol-ds): & ppm 9.58 (brs, 1 H) 8.84 (br d,
J=170Hz, LHY8.62 (brs, I H)RO0(d, /=807 Hz 1 HY 78I -787 (m, L H}y7.73 - 7.80 (m,
THy 754 (brs, THY 742 -749(m, 1 H) 721(d, J=721 Hz, T H) 636 (brd, /=721 Hz |
Hy 493 (ors, THY3.12-329(m, 3 H)282-308(m,3H)246-266{(m, 5H)224-236
(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).
100607} Compound 163: (8)-4-(cyclopropyl(4-(5,6,7 8-tctrahydro- 1, 8-naphthyridin-2-vi)
butylamino}-2-((2-methyl-2H-pyrazolof4, 3-djpyrimidin-7-yl) amina) butanoic acid: To a
mixture of {8)-2-amino-4-{cyclopropyl{4-{5,6,7 8-tetrahvdro-1,8-naphthyvridin-2-y1)
butyllamino} butanoic acid trifluorcacetate (100 mg, 217 umol) in 4:1 THF/HO (2 mb) was
added 7-chloro-2-methyvi-2H-pvrazolol4,3-d|pyrinidine (40 mg, 239 umol) and NaHCO: (55
mg, 651 umol} and the resulting mixture was heated to 70° € for 1 h and then cooled to 1t and
concentrated in vacue. The crude residue was purified by prep-HPLC 1o give the title
compound. LCMS (ESI+): m/z = 479.2 (M+H)". 'H NMR (400 MHz. Methanol-ds): § ppm
8530 (s, IH) 849 (s, L) 759 (d, /=721 Hz, 1 H) 6.67{d, J=734 Hz, 1 H) 5.07 (br dd,
J=825,520Hz, 1 H)4.09(s,3H}336-374(m, 6 H} 248 -3.05(m, TH}1.66-212(m, 6
H)094-131(m, 4 H).
[00608] Compound 164: 4-({2,2-difluorcethyl) (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-
v butybamino)-2-((1-methyl-1 H-pyrazolof3 4-djpyrimidin-4-vl} amino} butanoic acid.
100609 Compound 1658: 2-{{5-cyanopyrimidin-2-yi} amino}-4-{(2, 2-diflucroethyl) (4-
(5.6, 7, 8-tetraliydro- 1, 8~-naphthyridin-2-yl} butyljamino) butancic acid.
186618} Compound 166: 4-((2,2-difluoroethyi) (4-(5,6,7,8-tetralydro~-1,8-naphthyridin-2-
¥ butylamino)-2-({5-(trifluoromethypyrimidin-2-yi} amino) butanoic acid.
18661} Compound 167 2-({1H-pyrazolof34-djpyrimidin-4-yl} amino}-4-¢(2,2-
diftuoroethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl) butyllamino) butanaic acid.
{80612 Compound 168 2-{{5-bromopyrimidin-2-yl}) amino)-4-((2, 2-difluoroethyl) (4~
(5,6, 7, 8-tetraliydro- 1 8-naphthyridin-2-pl} butyllamino} butancic acid.
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186613} Compound 169: 2-((6-(1 H-pyrazol-1-pi} pyrimidin-4-p} aminoj-4-{({2,2~
difluoroethyl} (4-5,6,7,8-tetralydro-1,8-naphthyridin-2-pl) butyllamine} butanaic acid.
[00614] Compound 170: 4-({2,2-difluorcethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
v butyBamino)-2-((2-(trifluoromethy pyrimidin-4-pi} amino} butanoic acid.
100615} Compound 171: 2-{(5-cyclopropyipyrimidin-2-yl} anino)-4-{(2,2-difbioroethyi)
{4-(5,6,7 8-tetrakiydro-1,8-naphthyridin-2-yi) buty)amina} butanoic acid.
100616] Compound 172: (S-4-(12,2-diflucroethyl} {(4-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yl} butybamino)-2-((2-methyl-2H-pyrazolof 4,3-d fpyrimidin-7-yi} amino}
butanoic acid. 'To a mixture of (8)}-2-amino-4-((2,2-difluoroethyl}) (4-(5,6,7 8-tetrahydro-1, 8-
naphthyridin-2-vl} butyamino} butanoic acid (150 mg, 405 pmol) and 7-chloro-2-methyl-
2H-pyrazoloj4,3-dipvrinudine (75 mg, 445 pmol) in THF (2 mL) and Hz0 (0.5 mL) were
added NaHCGO; (170 mg, 2.02 mmol) and the resulting mixture was heated to 70° C for 1 h
and then cocled to 1t and then concentrated in vacuo. The crude residue was purified by prep-
HPLC 1o give the title compound. LCMS (EST+): nv/z = 503.2. 'H NMR (400 MHz,
Methanol-ds) S ppm 838 -8.68 (m, 2 H) 7.39(d, I=T7 45 Hz, | H) 624 -6.72 (m, 2 H) 5.02 -
SH7{(m, THY 408 (s, 3H) 384 (brs, 2H)356-373¢(m, 2 H)349-353(m, 2H}3.38 -
347(m, 2H)2.78-287 (m, 4 H)248-2.74 (m, 2 H) 1. 75-2.01 (m, 6 H).
[00617] Compound 173: 4-({2,2-difluorcethyl) (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-
v butybamino)-2-((2-(pyridin-3-yl) guinazolin-4-yi} amino) butanoic acid.
100618] Compound 174: 4-{(2,2-diflucroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi} butyllamino)-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-yl} amino) butanoic acid.
186619} Compound 178: 4-((2,2-difluoroethyi) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-
v butyDamino)-2-({ 5-phenylpyrimidin-4-yl) amino) butanovic acid.
100620] Compound 176: 4=-((2, 2-difluoroethyl) (4-(3,6,7,8=tetrahydro-1,8-naphthyridin-2-
vi) butviaminol-2-((6-phenvipyrimidin-4-yi} amino) butanoic acid.
[00621] Compound 177: 4-{(2,2-difluoroethyi) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-
vi} butylaminol-2-((2-phenylpyrimidin-4-vi} amino} butanoic acid.
100622] Compound 178: (S}-2-((3-cyanopyrazin-2-yl} amino)-4-{{2,2-difluorcethyl) (4-
{5.,6,7,8-tetrafiydro- I, 8-naphthyridin-2-pl} butyDaminoe} butanoic acid: To a mixture of (S}~
2~amino-4-{(2 2-difluoroethyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-y1} butyllamino}
butanoic acid {200 mg, 540 wmol} and 3-chioropvrazine-2-carbonitrile (83 mg, 594 umol} in
i~PrOH (4 mL) was added DIPEA (470 ul., 2.70 mmol) and the resulting mixture was stirred
at 70° C for 12 h and then allowed to cool to 1t and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLL €0 give the title compound. LCMS (ESIH+):
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m/z = 4742 (M+H)" TH NMR (400 MHz, Methanol-ds) 8 ppm 822 (d, =220 Hz, 1 H) 7.84
{d, =221 Hz, 1TH)749(d, J=728 Hz, 1 H} 655 (d, =728 Hz, 1 H}5.78 - 6.18 (m, 1 H)
462 J=507Hz, TH)334-347(m, 2H)254-292(m, 1 H)2.54-2.92 0. 9H) 2.10 -
2270, 2H) 185 - 196 (m, 3 H) 1.79 (td, J=14.72, 6.50 Hz, 1 H) 146 ~ 1.68 (m, 2 H).
100623} Compound 179: 4-((2,2-difluoroethyl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-
vi} butylaminol-2-(pyrimidin-4-ylamine} butanoic acid,
100624] Compound 180: 4-(¢2, 2-difluorocthyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
vi buryBamino}-2-({5-fluoropyrimidin-2-yi} amino) butanoic acid.
186625] Compound 181: (8)-4-((3,3-difluorocyclobutyl} (4-(5,6, 7, 8-tetrahydro-1,8-
naphihyridin-2-yi} butylamino}-2-((1-methyl-1 H-pyrazolof 3, 4-djpyrimidin-4-pl} amino}
buranoic acid: To a mixture of (8)-2-amino-4-{(3,3-difluorocvclobutvl} (4-(5,6,7.8-
tetrahvdro-1,8-naphthyrdin-2-y1) butyDamine) butanocic acid {140 mg, 247 pmol) in THF (4
mb} and HzO (1 mb) was added 4-chloro-1-methyl-1H-pvrazolof3.4-d|pyrimidine {42 mg,
247 ymol) and NaHCO: (104 mg, 1.24 mmol} and the resulting mixture was heated to 70° C
for 1 h, cooled 1o tt, and then concentrated in vacuo. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (EST+H): m/z = 5293 (M+H)™ 'H NMR (400 MHz,
DMSO-de) Sppm 41 (4, =770 Hz, 1 H)8224{d, /=1993 Hz, 2H} 7.01 (4. /=721 Hz 1
H) 648 (brs, 1Hy620(d, <721 Hz, T H)4.71-483 (m, F H) 390 (s, 3 H) 318 - 3.27 (m,
2HY296-307(m, T HY255-267(m, SH)213-244 (m, THY 181 -2.07(m, 2H) 1.74
(g, /=5.81Hz, 2 H) 1 51 {q. /=734 Hz, 2 H} 1.28 - 1.42 (m. 2 H). Note: (§}-2-amino-4-((3,3-
diftuorocyclobutyl) (4-(5,6,7 8~tetrahvdro-1,8-naphthyvridin-2-vl) butyljanmino) butanoic acid
was prepared m an analgous manner to Compound 140,
180626] Compound 182; (8)-2-¢(S-cyanopyrimidin-2-vl} amino}~4-({3,3-
diftuorocyclobutvl) (4-(3,6,7,8-tetrahydro-1,8-naphithyridi n-2-yl) butyamino} butanaic
acid: To a mixture of (5)-2-amino-4-((3,3-difluorocyclobutyly (4-(5,6,7 8-tetrabvdro-1,8-
naphthyridin-2-v1} butvhamino) butanoic acid {400 mg, 706 umol} and 2-chloropyrimidine-
S-carbonitrile {99 mg, 706 umol} in THF {4 mL)} and H20 (1 mbL} was added NaH{O5 (59
mg, 706 umol) and the resulting mixture was heated to 50° C for 1 h, cooled to t, and then
concentrated i vacuo. The crude residue was purified by prep-HPLC 1o give the title
compound. LCMS (ESI+): m/z = 300.2 (M+H)". 'H NMR (400 MHz, DMSQ-ds) 3 ppm 8.65
-8 78 (m, 2 H)852(brd, /=746 Hz, T H)7.04{d, /=734 Hz, 1 H)6.48 (brs, 1 H) 6.23 (4,
J=T21Hz, THY439-448(m, 1 H) 324 (brs, ZHy 3.0 (brd, /=709 Hz, 1 H) 254 -2.69
(o, SHY2.14-244 (m, THY 1.90-200 (m, 1 H) 183 ¢brd, /=734 Hz T H) 1.75 ¢y, /=584
Hz, 2H) 151 (q, /=737THz, 2H) 1 34 (brd. /=4 40 Hz, 2 H}.
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186627} Compound 183: (8)-4-((3,3-difluorocyciobutyl} (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-yb} butyDamino)-2-((5-(trifiuoromethypyrimidin-2-pi} amino} butanoic
acid: To a mixture of (5)-2-amino-4-((3,3-difluorocyclobutyly (4-(5,6,7 8-tetrabvdro-1,8-
naphthyridin-2-vl) butyDamino) butanoic acid (140 mg, 247 ymol) in THF (4 mL) and H0
(1 mL) was added 2-chloro-5-(trifluoromethyDpyrimiding (530 mg, 272 umol} and NaHCOs
(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 (EST+H): m/z = 543 2 (M+H)". "H NMR (400 MHz, Methanol-ds} & ppm
853 (brs, ZHY 748 (d, =721 Hz, L H) 655 (d, /=734 Hz, 1 H) 452 {dd, /=6.60, 526 Hz,
THY338-353(on, 2H)3.07-321 (o, 1 H)2.41-280(m, 1ZH)2.00-223(m, 2 H) 1.87
198 (m, 2H) 1L70 - 185 (m, 2H) 1.58 (g, /=700 Hz, 2 H).
[00628] Compound 184: ¢8)-2-((1 H-pyrazoiof3 4-dpyrimidin-4-yl) amino)-4-({3,3-
diffuorocyclobutyl} (4-(5,8,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyDamino} butanaic
acid.
186629} Compound 1858: (8)-2-((5-bromopyrimidin-2-yl) amino}-4-((3,3-
difluorocyclobutyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi} butyfamine) butanoic
acid: To a mixture of (8)-2-amino-4-{(3 . 3-diflucrocyclobutyly (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butyanuino) butanoic acid (140 mg, 247 wmol) in THF (4 mL} and H:0
{1 mL} was added 5-bromo-2-chloropyrimidine {53 mg, 272 pmol} and NaHCOs: (104 mg,
1.24 mmol} and the resulting mixture was heated to 70° C for 1 h, cooled to rt, and then
concentrated i vacue. The crude residuc was purified by prep-HPLC 1o give the title
compound. LCMS (EST+H): m/z = 3531 (M+H)". "H NMR (400 MHz, DMSO-de) 5 ppm 8.39
(s, 2H) 7.71¢d, /=770 Hz, 1 H} 7.02 (. /=721 Hz, 1 H} 6.42 (brs, 1 H}6.22 (d, /=721 Hz,
THY427-437{m, L H)3.23 (brt, /=532Hz 2H) 301 (brd, J=672Hz, 1 H}2.53-2.70
(o, SHY2.14-247(m, THY 167 - 198 (m, 4 H) 151 (q, =T 46 Hz, 2H) 126~ 141 (m, 2
Hy.
100638] Compound 186: (8)-2-(16-(1 H-pyrazol-1-yi) pyrimidin-4-yi) aming)-4-(¢{3,3-
diftuorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyfamino) butanoic
acid: To a mixture of ($)-2-amino~-4-((3,3-difluorocyclobutyl} (4-(5,6,7 8-tetrahvdro-1,5-
naphthyridin-2-y1} butvDamino} butanoic acid (200 mg, 353 umol) in DMA (3 mL} was
added 4-chlorg-6-{1H-pyrazol-1-v}) pyrimidine (70 mg, 388 umol} and DIPEA (308 ul, 1.77
mmol) and the resulting mixture was heated to 70° € for 2 h, cooled to 1, and then
concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 541 .3 (M+H)Y". 'H NMR (400 MHz. Methanol-dy) & ppm
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851 (d, /=232 Hz, T H) 831 {s, TH)7.76¢{d, /=122 Hz, 1 H} 743 (d, /=734 Hz, 1 H} 6.99
(brs, LH)649-657{m, 2 H} 464 (brs, 1 H)343 (brs, 2H}3.06-320{m, 1 Hy2.37 -
28200, 10 H) 247 (brs, 2H) 198 -225 (o, 2H) 172 - 194 (o, 4 H) 1.50 - 1.64 (m, 2 H).
{00631 Compound 187: (8)-4-((3,3-difluorocyciobutyl} {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-vl} butyDamino}-2-({2-(trifluoromethyDpyrimidin-4-yi} amino) butanoic
acid: To a mixtare of (§)-2-amino-4-((3,3-diflucrocyclobutyl} (4-(5,.6,7 S-tetrahvdro-1 8-
naphthyridin-2-v1) butvhamino) butanoic acid (140 mg, 247 powol) in THF (4 ml) and HO
{1 mL) was added 4-chloro-2-(trifluoromethyDipyrimidine (50 mg, 272 wmol) and NaHCOs3
{104 mg, 1.24 mmol} and the resulting mixture was heated to 70° C for 1 h, cooled to t, and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+H): m/z = 543 2 (M+H)". 'H NMR (400 MHz, Methanol-ds) § ppm
81t {brd, /=624 Hz 1 H}749(d, /=734 Hz 1 H) 674 (brd, /=550 Hz, 1 H) 656 {d,
J=134Hz, T Hy4.70 (brs, 1 H) 346 (brs, 2H}3.06-3.19 {m, 1 H)2.35 - 2.84 {m, 10 H}
241 (brs, 2Hy 218 (brs, 1 H) 1L.65-205 (. 5 HY 1.47-1.62 (m, 2 H),

186632} Compound 188: (8)-2-((S-cyclopropylpyrimidin-2-vl} amina}-4-({3,3-
difluorocyclobutyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi} butyfamine) butanoic
acid: To a mixture of (8)-2-amino-4-{(3 . 3-diflucrocyclobutyly (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butyanuino) butanoic acid (140 mg, 247 wmol) in THF (4 mL} and H:0
{1 mL} was added 1-cyelopropyl-4-fhuorobenzene (38 mg, 272 pmol} and NaHCGOs (104 mg,
1.24 mmol} and the resulting mixture was heated to 70° € for 6 h, cooled to rt, and then
concentrated i vacue. The crude residuc was purified by prep-HPLC 1o give the title
compound. LCMS (EST+H): m/z = 5153 (M+H)". "H NMR (400 MHz, Methanol-ds} & ppm
809 (s, 2H} 745 (d, /=T 46 He, THY 654 ¢d, J=T7T34 He 1 H} 442 (1, /=575 Hz 1 H)342 -
347, ZHY3.09-3.19(m, T H)245-282 (m, 12H)2.00-2.17(m, 2 H) 1.86- 196 {m, 2
Hy169-185(m, 3H) 1.52-1.62(m, 2Hy088-~1.00{m, 2H)0657-067(m, 2 H).
[80633] Compound 189: (8)-4-((3,3-difluorocyciobutyl} {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-pl} butplamino}-2-{{2-(pyridin-3-yl} quinazolin-4-vl} amino} butanocic acid.
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100634] Step 1. (83-2-((5-bromopyrimidin-4-yi} amino}-4-{(3,3-diftuorocyclobutyl) {4-
(3,6,7,8-tetrahydro- 1 S-naphthyridin-2-vl} butyDamino} butanoic acid: To a mixture of (8)-
2-animo-~4-{(3,3-difluorocvelobutyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-y1)
butvllamine} butanoic acid (140 mg, 247 pmel) in THF {4 mL) and HoO (1 mb} was added
5-bromo-4-chloropyrimidine (33 mg, 272 umol) and NaHCO: (104 me, 1.24 mmol} and the
resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated i7 vacuo to
give the title compound that was used without further porification. LOMS (ESH) m/z =
353.0 (M+H)".
106635] Step 2: (8)-4-((3,3-difluorocyclobutyl) (4-(5,6,7 8-tetrahydro-1,8~-naphthyridin-2-
vi burylamino)-2-({5-phenylpyrimidin-4-yi} amino} butanoic acid: To a nuxture of {(8)-2-
{{S-bromopyvrimidin-4-vl} amingy-4-((3,3-difluorocyclobutyly (4-(5,6,7 B-tetrahydro-1,8-
naphthyridin-2-v1} butyDamino} butancic acid {136 mg, 246 umol) in dioxane {4 mL) and
H20 (1 ml) was added phenylboronic acid (45 mg, 369 pmol), KaCOs (68 mg, 491 umol}
and Pd(dppHCl (18 mg, 25 pwmol} and the resulting mixture was heated to 100°Cfor 2 h,
cooled to 1t, and then concentrated in vacue. The crude residue was punfied by prep-HPLC
to give the title compound. LCMS (ESTH): m/z = 551.3 (M+H)". TH NMR (400 MHz,
Methanol-d) S ppm 846 (5, TH} 796 (s, T HH 743 -756(m, 6 H} 6533 (d, =734 Hz, 1 H)
464 rt, /495 Hz 1 H)339-348(m, 2H)3.02-3.13(m, 1 H}247- 281 (i, 10 H)
206-243{m, 4H) 1.92 (¢, =590 Hz 2 H) 1.64 (tgq, /~14.24, 6 89 Hz, 2 H) 145 {q. J=7.12
Hz, 2 H).
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Scheme 21, Compound 191:
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1806636} Stop 1. (8)-2-{{6-chloropyrimidin-4-vi} amino}-4-((3,3-difluoracyclobutyl} (4-
(3,6, 7, 8~tetrahydro-1,8-naphthyridin-2-yl) butyllamino) butanoic acid: To a nuxture of (8)-
Z-amino-4-((3,3-diftuorocyclobutyl) (4-(5,6,7 8-tetrahvdro-1 8-naphthyvndin-2-v1}
butyDamine) butanoic acid (140 mg, 247 umol) in THF (4 mL} and H2O (1 mE) was added
4 6-dichloropvrimidine (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 1t, and then concentrated i vacuo to
give the title compound that was used without further purification. LCMS (ESH): m/z =
3090 (MAHY
{00637} Stop 2. ($)-4-((3,5-difluorocyclobutyl) {4-(5,6,7, 8~-tetrahydro-1,8-naphthyridin-2-
v butyBamino)-2-((6-phenylpyrimidin-4-vl} amino} butancic acid: To a mixture of (8)-2-
{(p-chloropyrimidin-4-y1} amine}-4-((3,3-diflucrocyclobutyl}y (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butyDamino) butanoie acid (125 mg, 246 pumol) in dioxane (4 mL} and
H20 (1 mL) was added phenyiboronic acid (45 mg, 368 pumol), KoCOs (68 mg, 491 pmol)
and Pd{dppHCh (18 mg, 25 umol) and the resulting muixture was heated to 100° C for 2 h,
cooled to rt, and then concentrated i vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 551.3 (M+H)Y" tH NMR (400 MHz,
Methanol-ds) Sppm 8.44 (d, /=073 Hz, 1 H) 788 (brs, 2H) 742 - 7.52 (m, 4 H) 6 97 (br s,
TH} 6524, J=734 Hz, 1 H}4.45-472 (m, 1 Hy3.36- 351 (m, 2 H) 3.15 (br dd, /=330,
171 Hz, THY 258 -284 (m, 10H)2.34-253(m, Z2H)2.00-228(m, 2H) 1.72 - 1.94 (m,
4 H) 148~ 162 (m, 2 H).
186638} Compound 192: (8)-4-((3,3-difluorocyciobutyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} batylamina}-2-((2-phenylpyrimidin-4-yl} amino} batanoic acid: To a
maxture of (8)-Z-ammno-4-{(3 3-diflucrocyclobutyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
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2-y1} butyDamine) butanoic acid (200 mg, 353 pmol) i DMA (3 mL) was added 4-chlorg-2-
phenyipyrimidine (82 mg, 388 umol) and DIPEA (308 uL, 1.77 munol) and the resulting
mixture was heated to 70° C for 16 h, cooled to 1, and then concentrated in vacuo. The crude
residue was purified by prep-HPLC 1o give the title compound. LCMS (ESI+): n/z=55173
(M+H)™ 'H NMR (400 MHz, Methanol-d 8 ppm 8.09 - 828 {m, 3 H) 7.36 - 747 (m, 4 H}
649 {brd, S~T21Hz. 2H}4.78{brs, 1 H)3.29 (brd, /=526 Hz. 2 H} 3.10 - 3.19 (m, 1 H)
257-284(m, 10H) 246 (brs, 2ZH} 223 (brs, 1 H}2.05¢brd, J=4 89 Hz 1 H) 1.71-1.90
(o, 4 H) 1.51 - 1.66 (m, 2 H).

180639} Compound 193: (8)-2-(G-cvanopyrazin-2-yl} amino)-4-((3,3-difluorocyclobutyl)
(4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi} butyllamino} butanocic acid: Yo a mixture of
(8)-2-amino-4-({3,3-difluoropropyl) (4-(5,6,7. 8-tetrahydro-1, §-naphthyridin-2-v1)
butyDaming) butanoic acid (200 mg, 353 umol) in /-PrOH (3 mL) was added 3-
chloropyrazine-2-carbonitriie (34 mg, 388 pmol) and DIPEA (308 gL, 1.77 mimol) 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 to give the title compound. LCMS (ESH): mvz
= 500.2 (M+H)" TH NMR {400 MHz, Methanol-ds) 8 ppm 8.26 (d, /=232 Hz, 1 H) 7.88(d,
J=2A45Hz, FHY) 748 (d, =734 Hz, 1 H) 656 (d, /=734 Hz, 1 H) 458 (1, /=526 Hz, 1 H)
338-349(m, ZHY3.08-320(0m, 1 HY255-284 (m, 12H)Y2.08-227(m, 2 H) 1.74 -
197 (m, 4 H) 1.59(q, /=731 Hz, 2 H).
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Scheme 22, Compound 194:
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100648] Step 1. (83-2-((5-bromopyrimidin-4-yi} amino}-4-{(3,3-diftucrocyclobutyl) {4-
(3,6,7,8-tetrahydro- 1 S-naphthyridin-2-vl} butyDamino} butanoic acid: To a mixture of (8)-
Z-amino-4-((3,3-difluoropropvl} (4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-v1) butyDamino)
butancic acid (300 mg, 330 ymol) in THF (4 mL)} and H20 (1 mL) was added 5-bromo-4-
chioropyrinudine (113 mg, 583 umol} and NaHCGO; (222 mg, 2.65 mimol) and the resulting
mixture was heated to 70° C for 1 h, cooled to 1t, and then concentrated in vacuo to give the
title compound that was used without further purification. LCMS (ESI+): m/z = 5529
(M+H)"

100641] Step 2: (8)-4-((3,3-difluorocyclobutyl) (4-(5,6,7 8-tetrahydro-1,8~-naphthyridin-2-
vi buryBamino)-2-(pyrimidin-4-ylamino} butanoic acid: To a mixiure of (8)3-2-((53-
bromopynmidin-4-y1) amino}-4-((3,3-difluorocyclobuty b (4-(5,6,7 8-tetrahydro-1 8-
naphthvridin-2-vl) butyljamino} butanocic acid {293 mg, 529 umol) in MeOH (10 mL) was
added 10 wi% Pd/C (200 mg) and the resulting mixture was stivred under an Hz atmosphere
for 3 h and then filtered and concentrated in vacuo. The crude restdue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 475 2 (M+H)™. TH NMR
(400 MHz, DMSO-ds) dppm 839 (s, T HY RO5 (brd, J=5.50Hz, 1 H) 761 (brs, 1 H) 7.04
(d, =734 Hz, TH) 655 (brd, mI1357Hz, 2H)6.24(d, =734 Hy, 1 H} 448 (brs, T H)
321-329(m, 2H) 3.0 (brd, J=6.11 Hz, L H) 2,60 (brt, /=605 Hz, 4 H)2.17 - 2.48 (m, 8
HY 193 (brdd, /=13.27, 495 Hz, 1 H) 1 68-183{m, 3 H) 152(q, /=7 37Hz 2H)1.28 -
142 (m, 2 H).

{00642 Compound 195; (8)-4-(((R)-2-methoxypropyl) (4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-plibutylamino}-2-((5-methylpyrimidin-2-yllaminclbutancic acid: To a
solution of teri-butyl {8)-2-amino-4-({({R)-2-methoxypropyl} (4-(5.6.7 8-tctrahydro-1,8-
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naphthyridin-2-v1} butvhamine} butancate (100 mg, 230 pumol) and 2-chloro-5-methyl-
pyrimidine (25 mg, 192 pmol} in t-AmOH (2 mL) was added 2.0M #-BuONa in THF (192
uk., 384 umol) and tBuXPhos-Pd-G3 (15 mg, 19 pmol) and the resulting mixture was heated
to 100° C for 14 h and then cooled to 1t and then concentrated /12 vacuo to give (S)-tert-butyl
4-({{5)-2-methoxypropyl) (4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-v) butyDamimno}-2-((5-
methylpyrimidio-2-vl) amino) butancate intermediate, which was used without further
puritication, Of the butanocate intermediate, 80 mg, 132 umol was taken up in DCM (2 mi) to
which was added TFA (165 ul} and the resulting mixture was stirred at 1t for 6 h and
concentrated i vacuo. The erude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+H): m/z = 471.2 (M+H)+. 'H NMR (400 MHz, Methanol-d4) & ppm
857 (brs, 2H)7.60(d, /=728 Hz, L H) 667 (d, =728 Hz, 1 H) 481 -4.86(m, 1 H)3.86
(brs, TH)341-359(m, 4 H)339(s, 3H)333-338(m, 1 H)3.12-330 (m, 3 H}2.76 -
286{(m, 4 H)254 (brs, 1H} 239 (brd, /=882 Hz, 1 H)230(s,3H} 1.76 - 1.99 (m, 6 H)
122 (d. /=595 Hz, 3 H).

[86643] Compound 196: (8)-4-(((K)-2-methoxypropyl) (4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-yb) butylamina}-2-(pyridin-3-ylamino) butancic acid: To a misture of tert-
butyl (8)-2-amino-4-{{{R)-2-methoxypropvi} (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-y1)
butyliamino} butanoate (100 mg, 230.09 umol) and 3-bromopvridine (30 mg, 192 umol) in t-
AmOH (2 mL) was added 2.0M ~BuONa in THF (192 pL, 384 ymol) and tBuXPhos-Pd-(3
{13 mg, 19 umol) and tBuXPhos-Pd-G3 (15 me, 19 umol) and the resulting mixture was
heated to 1007 C for 14 h and then cooled to 1t and then concentrated in vacuo to give a (8)-
tert-butyi 4-({({R}-Z-methoxypropyl) (4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vi)
butyllamino}-2-(pyridin-3-ylamino) butanoate intermediate, LCMS (ESE+) m/z = 5123
{(M+H)", which was used without further purification. Of the butanoate intermediate, %0 mg,
156 yumol, was taken up 1o DCM (2 ml) and TFA (200 pl) and the resulting mixture was
stirred at rt for 6 h and concentrated in vacuo. The crude residue was punfied by prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 456.4 (M+H)". TH NMR (400 MHz,
Methanol~da) 6 ppm 7.93 (dd, J=11.03, 265 Hz, 1 H) 7.79(d, /=463 Hz, LH) 713 -724
(o, 2 H) 7.03 (td, J=8.99, 1 43 Hz, 1 H) 6.42(dd, J=7.39, 1 87 Hz, I H)3.90(t, /=584 Hz |
HY366-376(m, 1 H)336(brdd, /=11.03,595Hz 3 H)327 -331 (m, 3H}3.08-325
{m, 2H32.94-306(m, 3H)2.69(q, /=6.10Hz 2H)2.60(brs, 2H)205-223{m, 2 H)
181~ 190 (m, 2H) 167~ 179 (m, 4 H) 1.16 (dd, /=992, 595 Hz, 3 H),
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186644} Compound 197: 4-(({R)-2-methoxypropyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-pl butyamino)-2-((1-methyl-1 H-pyrazolof3,4-dfpyrimidin-4-pl} amino}
butanoic acid,

[00645] Compound 198 2-{{5-cyanopyrimidin-2-yl} amino)-4-{{{R)-2-methoxypropyl} (4-
{5,6, 7, 8-tetrahydro- 1, 8-naphthyridin-2-yi} butyllamino) butanoic acid.

100646] Compound 199 4-{((R)-2-methoxppropyl} (4-{5,4,7,8-tetrahpdro-1,8-
naphthyridin-2-v8} butyBamino)-2-((5-Crifluoromethypyrimidin-2-pi} amina) butanoic
acid.

Scheme 23, Compound 200:
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1806647} Step 1 (8)-2-({4-bromopyridin-2-yDamino)-4-{{{R)-2-methoxypropyi) (4-{3,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl) butyDamino) butanvic acid: To a solution of (8)-2-
amina-4-{{{R}-2-methoxypropyl} (4-(5.6,7 8-etrahvdro-1 4-naphthyridin-2-v1) butyhanuno)
butanoic acid hydrochlonde (300 mg, 723 umol) and 4-bromo-2-fluoropyridine (140 myg, 793
pmold in DMSO {4 mb} was added KzCOs (300 mg, 3.61 mmol} and the resulting mixture
was stirred at 136° C for 3 h and then allowed to cood to it and concentrated i vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+): m/z = 5343 (M+H)".

180648} Step 2: (8}-4-{{{R)-2-methoxypropyl) (4-(5,6,7,8-tetrakydro-1,8-naplthyridin-2-vl}
butyhamina}-2-(pyridin-2-ylamine) 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-naphthvridm-2-y1)
butyDaming) butanoic acid (200 mg, 374 ymol) in MeOH (5 mL) was added 10 wt% Pd/C
{39 mg} and the resulting mixture was stirred under an Ha atmosphere for 12 b, 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+H): m/z = 4562 (M+H)™ THNMR (400
MHz, Methanol-du) Sppm 7.92 (4, J=3.07 Hz, 1 H)} 743 - 749 (m, 1 H) 7.15 (4, /=7 28 Hz,
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TH} 658 - 667 (m, 2H) 637 (d, /=728 Hz, 1 H) 4.19 (&, /=628 Hz, 1 H} 3.78 (ddd, J=9.65,
623,300H2 1 H)335-340(m, 2H)334(s, 3H) 328 (brd, /=520 Hz 1 H)3.08-323
(0, 3H)2.97-306(m, 2H) 270, J=6 17 Hz, 2H) 2.55 (or t, /=684 Hz, 2 H) 2.28 - 2.39
(o, THY1.93-204(m, 1 H) 1.874{q, J=595 Hz, 2H 163 - 174 (m, 4 H) 121 (d, /=6.17
Hz, 3 H).
100649 Compouvnd 281 2-{{] H-pyrazgolof3,4-djpyrimidin-4-yi) aminoc}-4-{{{R}-2-
methoxypropyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyl}amine) butanaic acid.
[86636] Compound 282: 2-((5-bromopyrimidin-2-yi) amino}-4-(((F)-2-methoxypropyl} {4~
(3,6,7,8-tetrafiydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid.
106651} Compound 283; 2-(({ H-pyrazolof4,3-djpyrimidin-7-yl} amino}-4-(((R)-2-
methoxypropyl) (4-{3,6,7,8-tetrahydro- §,8-naphthyridin-2-y} butyfamino) butanoic acid.
[00652] Compound 284: (8)-4-(((R)-2-methoxypropyl} {4-(5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-pl} butylyamino)-2-{{ 2-methoxypyrimidin-4-yl} amino) butansic acid: To a
mixture of tert-butyl (S)-2-amino-4-({{R}-2-methoxypropyi) (4-(5,6,7 8-tetrahydro-1,8-
naphthynidin-2-v1) butvamino) butanoate (101 mg, 232 umol) and 4-chloro-2-
methoxypyrimdine (28 mg, 194 gmol} in t-AmOH (2 mL} was added 2.0M ~~-BuQONa in THF
{194 ul., 3388 uL) and tBuXPhos-Pd-G3 (15 mg, 19 umol) 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-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-v1} butyljamino}-
2-{{2-methoxypyrmidin-4-v1} amino) butancate intermediate, LCMS (ESIH+): m/z = 543 4
{(M+H}", which was used without further purification. Of the butanoate intermediate, 100 mg,
184 pmol, was taken up in DCM (2 mL) was added TFA (333 pl) and the resulting muxture
was stirred at 1t for 3 h and then concentrated in vacuo. The crude residoc was purificd by
reverse phase prep-HPLC to give the title compound. LOMS (ESE): m/z = 487 3 (M+H)Y".
TH NMR (400 MHz, DMSQ-ds) S ppm 7.81 (brs, 1 H) 747 - 762 (m, 1 H) 7.01 (br d.
J=T2IHz, FHY 633 (ord, J=1353THz TH) 618628 (m, 2 H) 431 (brs, 1 H)3.73 (5, 3
Hy323(brs. 2H)3.19(s, 4 H) 267 {(brs, 1 H) 239 ¢brt, /<6 11 Hz. 4 H}231-243 (m, 5
Hy186-197(m P H) L7 - 178 (m, 3 H) 1.54 ¢br dd, /=14.73, 740 Hz, 2 H) 1 .41 {br d,
J=121Hz, 2H) 1.03 {1, /=550 Hz, 3 H).
186633] Compound 285; (8)-4-(({R)-2-methoxypropyl) (4-(5,6,7 8-tetrakydro-1,8-
naphihyridin-2-yi} butyllaminol-2-({6-methylpyrazin-2-yi} aming} butanoic acid: To a
mixture of tert-buty! {S)-2-amino-4-({{R)-2-methoxvpropyi) (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-vl} butvljamino) butanocate {203 mg, 467 umol), 2-chloro-6-methyvl-pyrazine
(530 mg, 389 pmol) in -AmOH (3 mL) was added 2.0M NaG-Bu (389 yl., 778 umol) then
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tBuXPhos-Pd-G3 (31 mg, 39 umol) and the resulting muxture was heated to 100° Cfor 15 h
and then cooled to 1t and then concentrated in vacuo o give a {(S)-tert-butyl 4-(({R)-2-
methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl) butvlyaming}-2-({(6-
methylpyrazin-2-yl} amino} butanoate intermediate, LCMS (ESH): m/z = 5273 (M+H),
which was used without further purification. Of the butanoate mtermediate, 260 mg, 494
wmol, was taken up into BCM (2 mb) and TFA (1.5 mL) and the resulting mixture was
stirred at rt for 6 h and concentrated in vacuo. The crude residuc was purified by prep-HPLC
to give the title compound. LCMS (ESTH): m/z = 4711 (M+H)™ 'H NMR (400 MHz,
Methanol-ds) Sppm .11 {d, /=243 Hz, 1 H} 7.85 (s, L H) 7.60 (d, /=728 Hz, 1 H} 6.67 (d,
J=T28Hz, I H)480-487(m, | H)385(brd, /=287Hz, I H)3.41-356(m, 4H)3.39
(dd, /=265, V76 Hz, 3HY 332 -338 (o, 313 -330m, 3 H)2.77-285(m, 4 H) 2.54
~238(m, 3H}244-234(m, 1 H)229-242(m, 1 H) 195{(q, /=584 Hz, 2 H} 1.81 (brd,
J=4.63Hz, 4 H) 1.23 (d, /=595 Hz, 3H).
100634] Compound 206: 2-((3-cyanopyrazin-2-yi) aminoj-4-{{{R}-2-methoxypropyl) (4-
(5,6, 7,8-tetraliydro- 1, 8-naphthyridin-2-yl} butyllamino} butancic acid.
180655} Compound 287 4-(((R}-2-methoxypropyl) (4-(5,6,7,8-¢tctraliydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(pyrimidin-4-ylamino} butanoic acid
[00656] Compound 208 2-((5-fluoropyrimidin-2-yl} aminoj-4-(((R}-2~-methoxypropyl} (4-
{5,6, 7, 8-tetrahydro- 1, 8-naphthyridin-2-pl) butyDamino) butanoic acid
1006571 Compound 289: (8)-4-(((R)-2-methoxypropyl} {4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-vi} butyBamino)-2-({7-methyl-7TH-pyrrolof 2,3-d [pyrimidin-4-yllamino)
butanoic acid: Vo g muure of tert-butyl (S)-2-amino-4-({{R)-2-methoxvpropvl} (4-(5.6,7,8-
tetrahydro-1,8-naphthyridin-2-y1} butyBamino} butancate {149 mg, 344 pmol) and 4-chloro-
T-methyl-TH-pyrrolo{ 2 3-djpyrimidme (4% me, 286 .40 pmob) in :-AmOH (3 b)) was added
2.0M -BuONa m THEF (286 ul, 372 umol) and tBuXPhos-Pd-(G3 (23 mg, 29 wwol) and the
resulting nuxture was heated to 160° € for 15 h. The reaction mixture was cooled to it and
then concentrated in vacuo to give a (S)-tert-butyl 4-{{{R})-2-methoxypropyl} (4-(5.6,7.8-
tetrahvdro-1,8-naphthvridin-2-vl} butyBanuno}-2-((7-methyl-7H-pyrrolo{ 2 3-d jpyrimidin-4-
vl} anino) butanoate intermediate, LCMS (ESIH): m/z = 566.5 (M+H)", which was used
without further punfication. (f the butanoate intermediate, 80 mg, 141 pmol, was taken ap n
BCM (1 mL) and TFA (400 yl) and the resulting mixture was stirred at 1t for 6 h and then
concentrated 77 vacuo. The crude residuc was purified by chiral SFC to give a first fraction
containing the title compound. LCMS (ESI+): m/z = 5103 (M+H)". 'H NMR (400 MHz,
Methanol-ds) S ppm 8.18 (s, 1 HY 719 (d, =728 Hz, 1 H) 7.08 (d, /=3.53 Hz, 1 H) 6.59 (4,
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J=353Hz, THY 640{d, =728 He, THY 461 (£, =617 Hz, 1 H}3.76 (s, 4 H)3.34 -3.40
(o, 3H)3.33¢s,3H}322-329(m, 1 H}299-3.19(m, 4 H) 2.69 {1, /=6.17 Hz, 2 H) 2.58
(brs, 2H)232-243 (o, L H) 211 -221(m, 1 H) 1.86 (dt, /=11.52, 6.04 Hz, 2 H) 1.74 (br
s, 4 Hy 116 (d, =595 Hz 3 H).

[00658] Compound 218: (R)-2-((6-{tert-butvpyrimidin-4-yl} amino)-4-(((R)-2-
methoxypropyl} (4-{5,6,7,8-tetrahpdro-1,8-naphthyridin-2-yl) butpllamine} 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) butvDamino) butanocate {133 mg, 352 umol} and 4-tert-butyt-6-chioro-
pyrimidine (S0 mg, 293 umol} in -AmOH (3 mL) was added 2 OM /~BuQONa in THF {293
uk., 586 mmol) then tBuXPhos-Pd-(G3 (23 mg, 29 umol} and the resulting suxiure was
heated to 100° O for 15 b, The reaction mixture was cooled to vt and then concentrated in
varcuo 1o give a (Si-tert-botyl 2-((6-(tert-butypyrimidin-4-v1) amino}-4- ({{R}-2-
methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-y1} butyvl}amino) butanoate
mtermediate, LCMS (ESI): m/z = 369 6 (M+H)", which was used without further
purification. Of the butanocate intermediate, 75 mg, 132 umol, was taken up i DCM (1 mL)
and TFA {400 gL} and the resulting mixture was stirred at vt for 6 h and then concentrated in
vacuo. The crude residue was purified by chiral SFC to give the title compound. LCMS
(ESIH): m/z = 513.3 (M+H)". TH NMR (400 MHz, Methanol~da) 8 ppm 8.35 (s, 1 H) 7.20 (d,
J=T28Hz, TH)6.60 (s, 1 Hy 641 (d, /=728 Hz, 1 H)4.42 (brs, L H)3.70 (brs, I H) 335 -
340{m, 2H)333(s,3H)325(brs, TH)3.11-320(m, 1 H)292-310(m, 4H) 270 (.
J=617Hz, 2Hy 259 (brt, /=695 Hz, 2 H) 2.24 (dg, /=14.22, 7.09 Hz, 1 H) 2.06 (br dd,
J=1422, 562 Hz, T HP L83 - 191 (o, 2ZH) 173 (brs, 4 H) 1.26 (s, 9 H) 1.16(d, J=6.17 Hz,
3H).

106659 Compound 211 2-((S-cyclopropylpyrimidin-2-yi} amino}-4-(((R}-2-
methoxypropvh) (4-(3,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yé} butyflamino) butanoic acid.
[00666] Compound 212: ($)-4-(((R)-2-methoxypropyl) {4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-yi} butylamino)-2-({6-(triflucromethypyrimidin-4-pi} amino} butanoic

acid.
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Scheme 24, Compound 213:
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180661} Step 1. (8)-2-{{{benzgploxyicarbonyllamino}-4-{(R)-2-methoxypropyl} (4-{5,4,7,8-
tetrahydro-1,8-naphthyridin-2-vi} butyhamine) butancic acid. A mixture of methvl (8)-2-
{{{benzyloxy}carbonyyamino)-4-({{R)-2-methoxypropvi) {(4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-vl} butvhamino) butanoate (1 g, 1.90 mmol} in 1:1:1 HoG/THF/MeOH (9
mkL} was added LAiOH H20 (159 mg. 3.80 mmol) 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 (ESH): m/z = 5133
{M-+H)™.

[00662] Stop 2. (S)-tert-butyl 2-(((benzyloxy)carbonyljamino)-4-(((R})-2-methoxypropyl)
{4-(5,6,7,8~tetraliydro-1,8-naphthyridin-2-vl) butyfiaminag} butanoate: To a solution of (8)-
2-{{{benzyionycarbonyviamino 4-({{R)-2-methoxypropyl) (4-(5,6,7 E-tatrahydro-1 8-
naphthvridin-2-v1} butyDamino} butanow acid acetate (300 me, 524 prooly 1o DMA {4 ml)
was added benzviinethylammontum chlonde (119 mg, 524 pmol), KoCGa (1,88 g, 13.62
mmol}, 2-bromo-Z-methylpropane €2.92 mb, 2514 mmol} and the resolting mixture was
stirred at 55°  for 14 h and thon allowed to cool to rt. The reaction mixture was diluted with
Hz0 and then extracted with EtOAc. The combined organic extracts were washed with brine,
dried over Na:x804, filtered, and concentrated i vacuo. The crude product was purified by
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normal phase silica gel chromatography to give the title compound. LCMS (ESH): m/z =
3693 (M+HY"™

{00663] Stop 3. tert-buty! (8)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-
§L8-naphthyridin-2-yi) butyllamino} butanoate: To a sohution of tert-buty! (5)-2-
{({benzyloxycarbonyamine)-4-(((R}-2-methoxypropvly {(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvhamino) butanoate (107 mg, 188 umol) in 7-PrOH (Z mL) was added
20 wit% Pd(OH/C (26 mg) and the resulting mixture was stirred under an Hz atmosphere at
1t for 15 h. The maxture was filtered and concentrated under reduced pressure to give the title
compound that was used without further purification. LCMS (ESH): m/z = 4355 (M+H)"
[00664] Stop 4: (S)-tert-buty! 2-((6-(dimethylomino)pyrimidin-4-vhamino)-4-(((R)-2-
methoxypropyl) (4-(3,6,7.8-tetrabydro-1,8-naphthyridin-2-y} butylaminn) butanoate: 7o a
mixture of tert-butyl (5)-2-amino-4-({{R-2-methoxyvpropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butvhamino) butanoate (152 mg, 349 umol) and 6-chlore-N N-dimethyi-
pyrinudin-4-amine (46 mg, 291 umol) in t-AmOH (3 mL} was added 2.0M ~BuONa m THF
(291 ul, 582 pmol) then tBuXPhos-Pd-G3 (23 mg, 29 umol) and the resulting mixture was
heated to 100 € for 2 h. The reaction mixture was cooled to 1t and then concentrated in
vacuo to give the title compound that was used without further purification. LCMS (ESI+):
m/z = 356.6 (M+H)",

[00665] Step 5. {8)-2-((6-{dimethylamino)pyrimidin-4-yllamino)-4-(({R)- 2-methoxypropyl)
{4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid: (S)-tert-butyl 2-
{(v-{dimethylaminojpyrimidin-4~-yi) amino} -4-({{R)-2-methoxypropyl} (4-(5.6,7 8-
tetrahvdro-1,8-naphthyvridin-2-yl} butyljamino) butanoate (80 mg, 144 pmol) was taken up in
BCM (1 mL) and TFA (200 L) and the resulting mixture was stirred for 6 h at 1t and then
concentrated in vacuo. The crude residue was purified by chiral SFC 1o give the title
compound. LCMS (ESIH): m/z = 500.3 (M+H)". 'H NMR (400 MHz, Methanol-d1) 5 ppm
83000, 1D 721 (4, =728 He, TH) 642 (d, =728 Hz, 1 F 558 (s, 1 H) 422 (brt,
J=318 Hz, 1 H) 3.74 (ddd, /=937, 617,342 Hz, L H}3.36-340{m, 2 H} 335 (s, 3H) 3.16
S3290m, 2H)3.04-3 14, 3H) 302, 6 H) 296301 (m, 1H)2.70(t, /=617 Hz, 2
Hy260(brt, =673 He, 2H)2.19-230(m,  H3}2.03 (brdd, /=14.66, 584 Hz, I H) 1 87
{q, /=395 Hz, ZH) 1. 73 (brs, 4 H) 1.17{d, =595 Hz, 3 H).

100666 Compound 214; 2-((4-{(1H-pyrazol-1-yi} pyrimidin-4-yi} amino}-4-((R)-2-
methoxypropvh) (4-(3,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yé} butyflamino) butanoic acid.
[808667] Compound 213: (8)-4-(((F)-2-methoxypropyl) (4-{5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyamino)-2-{guinoxalin-2-plaminoc} butanocic acid: To a mixture of
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tert-butyl (83-2-amino-4-({{R}-2-methoxypropyl) (4-(5,6,7 &-tetrahydro-~1, 8-naphthyridin-2-
v1} butyljamino) butanoate (203 mg, 467 umol), Z-chloroquinoxaline (64 mg, 339 umol) in t-
AmOH (3 mL) was added 2.0M r~-BuONa in THF (389 ul., 778 umol) then tBuXPhos-Pd-G3
(31 mg, 39 umol} the resulting muxture was stirred for 15 h at the 1007 C and then cooled to
1t and concentrated in vacuo to give (8}-isopropyl 4-(((R)-2-methoxypropyl) (4-(5,6,7 &-
tetrahvdro-1,8-naphthyvridin-2-y1} butyDaminc}-2-{quinoxalin-2-vlamino) butanoaie
intermediate, LCMS (ESIH): m/z = 363 .3 (M+H)", which was used without further
purtfication. Of the butanoate intermediate, 300 mg, 533 pumol} in DCM (2 mbL) and TFA
{1.60 mL) and the resulting muxture was stirred at 1t for 6 h and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOMS (ESIH): nv/z = 307.3 (M+H)". 'H NMR (400 MHz, Methanol-ds} 5 ppm 8.33 {d,
J=9T70Hz, 1 H)7.78(d, /=816 Hz, 1 H) 7.59-764 (m, 1 H} 752 - 759 (m, 1 H} 7.33 -
740 {m, TH) 7.15(d, /=750 Hz, I H) 636 (t, /=684 Hz, 1 H}4.56 {t, /=573 Hz, 1 H}3.69
~384(m, 1 HY335-345(m, 1 H)332-335(m, 3 H)3.02-330(m, 5 H)2.93-3.02 (m,
2HY2.65(q, =625 Hz, 2H) 255 (brd, J=529 Hz, 2 H) 227 - 244 (m, 1 H) 2.18 (td,
J=9.76, 518 Hz, T HY 1.76 - 187 (m, 2 H) 1.71 {br d, /=573 Hz, 4 H} 1.16 (dd, /=15.10,
6.06 Hz, 3 H).

[00668] Compound 216: (S)-4-(((R)-2-methoxypropyl) (4-(5,8,7,8~tctrahydro-1,8-
naphithyridin-2-pl} butyDamino)-2-{{5-methoxypyrazin-2-yi} amino} butaneic acid

100669 Compouvnd 217: 4-{((R)-2-methoxppropyl} (4-{5,4,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-((6-phenylpyrimidin-4-yl) amino) butanoic acid.
186676} Compound 218: 4-(({R)-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBamino)-2-((2-phenylpyrimidin-4-yl} amino} butanoic acid.
186671} Compound 219 &-((R)-2-methoxypropyl} (4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-((3-phenylpyrimidin-4-vi} amino) butanoic acid.
[00672] Compound 228: ($)-4-(((R)-2-methoxypropyl) {4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-pl} butplamino)-2-{{G-methpl-2-{pyridin-4-yl} pyrimidin-4-yl} amino
butanoic acid: To a mixture of tert-butyl (5)-2-anuno-4-({{R}-2-methoxvpropyl) (4-(5,6,7.8-
tetrahvdro-1,8-naphthyridin-2-vl} butvhamimo} butanoate (203 mg, 467 umol), 4-chloro-6-
methyl-2-(4-pyridylipyrimidine {80 mg, 389 jumol} in t-AmOH (3 mL} was added 2.0M
NaQG-7Bu (389 ul, 778 umol) then [2-(Z-aminophenvl} phenvi]-methylsulfonyloxy-
palladivm;ditert-butyi-{ 2-(2, 4. 6-tritsopropyiphenybphenyliphosphane (31 mg, 39 umol) and
the resulting mixture was heated to 100 C for 15 h and then cooled to 1t and then
concentrated in vacue 1o give a3 (S)-tert-butyl 4-(((R)-2-methoxypropyl} (4-(5,6,7 &-
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tetrahydro-1 8-naphthyridin-2-v1} butyDaminoe}-2-((6-methyl-2-(pyridin-4-y1) pyrimidin-4-y1)
amino) butanoate intermediate, LCMS (ESI+): m/z = 604 .3 (M+H)", which was used without
further purification. Of the butanoate intermediate, 270 mg, 447 umol, was taken up in DCM
{2 mL), and TFA (1.4) and the resulting muxture was stirred at tt for 6 b and concentrated in
vacuo. The crude residue was purified by prep-HPLC to give the title compound. LOMS
(ESIH): m/z = 548 3 (MHHH)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.61 (brs, 2 H) 8.27
(d,./=573Hz, 2H)752(d, =728 He, L H} 6.59(d, J=7 28 Hz, 1 H) 655 (5, L H} 4 64 (brs,
TH} 388 ¢brs, I H33. 71 (brt, /=10.03 Hz, L H} 3,60 {(brs, 1 H)337-3.51 {m, 4 H} 3.35 (s,
3H)314-328(m, 2H}272-283 (m, 4 Hy2.61 (brs, 1 H) 241 (5,3 H) 2.21 {(brd,
J=HL69Hz, THY L75-2.07 (o, 6 H) 1.24(d, /=595 Hz, 3 H).
[00673] Compound 221 4-(({(R)-2-methoxypropyl} (4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{2-(pyridin-3-yl) guinazolin-4-vl) amino} butanovic acid.
100674] Composvnd 222: {S)-4-(((R)-2-methoxypropyl} {4-(5,6,7,8-¢etrabydro-1,8-
naphthyridin-2-yl} butylamino)-2-({6-(pyridin-4-yi} pyrazin-2-yl) amino} butanoic acid: To
a mixture of tert-butyl (S)-2-anuno-4-({(R)-2-methoxypropyi) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y1} butyllamino) butancate (199 mg, 457 umol} and 2-chloro-6-{4-
pyridylpyvrazine (73 mg, 381 pmol) in t-AmOH (3 mL) was added 2.0M ~-BuONa in THF
(381 pl., 762 pmol) and then tBuXPhos-Pd-G3 (30 mg, 38 wool) and the resulting mixiure
was heated to 100° C for 15 h and then cooled to vt and concentrated in vacuo to give a (5)-
tert-butyl 4-{({R}-2-methoxypropyl) (4-(5.6,7 8-tetrahvdro-1,é-naphthyridin-2-y1)
butyDamino }-2-({6-(pyridin-4-yl) pyrazin-2-y1) amino) butanoate intermediate, LCMS
(ESI+): m/z = 590.5 (M+H)", which was used without further purification. Of the butanoate
mtermediate, 270 mg, 458 pumol, was taken up it BCM (2 mL) and TFA (1.4 mL) and the
resulting mixture was stirred at rt for 6 h and then concentrated in vacuo. The crade residus
was purified by reverse phase prep-HPLC to give the title compound. LOCMS (ESIH)y m/z =
534.3 (M+H)" "H NMR (400 MHz, Methanol-ds) 8 ppm .96 (d. /=5.87 Hz, 2 H) 8.70 - .82
(m, 3H)R33-837(m, 1 H)760(d, J=672Hz, 1H)6.66(d,./~734Hz 1H}480-486
(m, I 383(brd. J=2.45Hz, 1 H) 344 -358 (m, 4 H)332-344(m, 5H) 327 (brd,
STA6HzZ, THY 314 -324 m, P H) 275-286(m, 4 H) 247 - 2.62 (m, 1 H) 2.31 - 2.46 (m,
THY 195¢dt, J=1168, 6.02Hz, 2 H} 1.74- 190 (i, 4 H) 1.21 (d, /=599 Hz, 3 H}.
186675] Compound 223; (8)-4-({{R)-2-methoxypropyl} (4-(5,8,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({3-phenylpyrazin-2-yl} amino) butanoic acid.
[80676] Compound 224: ($)-4-(((R)-2-methoxypropyl) {4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-pl} butyl) amino)-2-({G-phenylpyragin-2-yllamino} butanoic acid: 1o a
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maxture of tert-butyl {S)-2-amino-4-({(R}-2-methoxypropyvl) {(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y1} butyDamine) butancate (200 mg, 460 umol} and 2-chloro-6-phenyl-
pyrazine (73 mg, 383 umol} in t-AmOH (3 mL) was added 2.0M NaO-/Bu (382 ul., 764
umol) then tBuXPhos-Pd-G3 (30 mg, 38 pmol) 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)-2-methoxypropyl) {(4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-vl} butyhamine)-2-({6-
phenyipyrazin-2-vl) amino) butanoate intermediate, LCMS (ESI+): m/z = 589.5 (M+H)",
which was used without further purification. Of the butanoate intermediate, 280 mg, 476
umol was taken up into BCM (2 mb), and TFA (1.1 mL} and the resulting mixture was

stirred at 1t for 6 b and concentrated 7 vacuo. The crude residue was purified by prep-HPLC

Methanol-ds) Sppm 821 (5, 1 H} 797 -804 (m, 2H) 790 (s, T H) 738 - 747 (m, 3 H} 7.23
(d, /=728 Hz, L H) 643 {(d, J=728 Hz, 1 H} 454 (dd, /=717, 4 74 Hz, 1 H) 3.69 - 3.79 (m,
THY332-348(m, 2H)330(s, 3 H)323-329(n, 2H)298-3.15(n, 4 H) 2.56-2.70
(o, 4H)230-242 00, IHD2.13-225 (o, TH) 170 - 186 (m, 6 H) 1.13{d, /=617 Hz,3
H).
186677} Compounds 225: (8)-4-(((R}-2-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yl} butylamino)-2-((I-methyi-1H-pyrazol-5-yl} amino) butaneic acid.
[80678] Compound 226: (8)-2-(benzofd]oxarol-2-ylamine-4-(((R}-2-methoxypropyi} {4~
(5,6, 7, 8-tetralydro- 1, 8-naphthyridin-2-pl) butyllamine) butanaoic acid
106679 Compound 227: {SI-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-y} butyBamino)-2-((I-methyl-1 H-benzofdfimidayol-2-vl) amino} butanoic
acid.
10068¢] Compound 228; (8)-2-(benzofd]thiazol-2-ylagminol-4-(((R}-2-methoxypropyl) {4-
(3,6, 7, 8~tetrahydro-1,8-naphithyridin-2-yi) butyllamino} butanoic acid: To a nuxture of tert-
butyl (8)-2-amino-4-{{{R}-Z-methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyndin-2-v1}
butyDaming) butancate (150 mg, 345 umol} and 2-chlorobenzoldjthiazole {49 mg, 288 umol)
m t-AmOH 3 mb) was added 2.0M 7/~-BuONa in THF (288 plb, 376 umol) then tBuXPhos-
Pd-G3 (23 mg, 29 umol} and the resulting mixture was stirred 100° C for 14 h and then
cooled to rt and concentrated in vacuo to give a (8)-tert-butyl 2-(benzo|dlthiazol-2-ylamino)-
4-({({(R)-2-methoxypropyl} (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-vl} butyl)amino)
butanocate intermediate, LCMS (ESI+): m/z = 568.5 (M+H)", which was used without further
purification. Of the butancate intermediate, 100 mg, 176 pmol, was taken up m DCM (2 mL)
and TFA (200 ul) and the resulting mixture was stirred af rt for 6 h and concentrated in
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vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (BSIH+): m/z = 512.2 (M+H)™. 'H NMR (400 MHz, Methanol-d4) & ppm
786(d, =795 Hz, [ H)762-766(m, LH) 759 (brd, /=734 Hz, T H)7.52-757 (o, | H)
739-745(m, 1 H)6.66(d, =721 Hz, | H)4.86-488 (m, L H) 3.83-3.94 (m, | H) 3.60
(brd, /=1712Hz, 1 H)349-352(m, 2H) 348 (brs, | H} 340 (s, 3H)335(brs, 2 H)
323{(rd, J=69THz, 2H)2.77-285(m 4 H)255-267(m, I H) 248 {brg, 1 H} 1.76 -
198 (m, 6 H) 1.23(d, /=587 Hz, 3 H).
186681} Compound 229: (8)-4-(((K)-2-methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-pl} butyDamino)-2-((2-methyl-2H-pyrazolof 4,3-dfpyrimidin-7-vl} amino}
butanocic acid. Vo a mixture of (8)-2-amino-4~{(({R)-2-methoxypropyl) (4~(5,6,7 8-tetrahvdro-
1,8-naphthvridin-2-v1} butvllamino) butanocic acid hydrochlonde (100 mg, 264 pmol) and 7-
chloro-2-methyi-2H-pyrazolo{4,3-d|pyrimidine (49 mg, 291 pmol) in THF (2 mL} was added
NaHCO; (11 mg, 132 mmol} and the resulting mixture was heated 10 70° C for 1 k, cooled
to 11, and then concentrated in vacuo. The crude residuc was purified by prep-HPLC 10 give
the title compound. LCMS (ESEH): m/z = 511.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) &
ppm 83.60{brd, /=11 49Hz 1 H} 848 (s, 1 H} 754 (d, /=734 He, 1 H) 6.66(d, /=721 Hz, 1
Hy503-5313(m, [ H)408(s,3H)381-395{m, 1 H)357(brs, 1 H)349-353(m, 2 H)
341-349(m, 1 H) 339G, 3H)332-338¢u, 2H)3.15-330(m, 2H) 273 - 287 (m, 4
Hy2.47-272{(m, 2Hy 1.76 - 1.99(m, 6 H} 1.23 (d, J=5.75 Hz, 3 H).
100682] Compound 230: (8}-2-((9H-purin-6-ypllamino}-4-{{{R)-2-methoxypropyl} (4-
{5,6,7,8-tetraliydro-1,8-naphthyridin-2-pl) butyllamino} butanoic acid: To a mixture of tert-
butyl (8)-2-amino-4-(((R)-2-methoxypropvl) (4-(5,6,7,8-tetrahydro-1,8-naphthyndm-2-v1)
butyllamino} butancate {199 mg, 458 pmol} and 6-chloro-SH-purime (59 mg, 382 umol} in t-
AmOH (3 mL) was added 2.0M ~BuONa in THF (382 ul, 764 pmol) then tBuXPhos-Pd-G3
(30 mg, 38 umol} and the resulting mixture was stirred forl3 h at 100° € and then cooled to
1t and concentrated in vacuo to give a {8)-tert-butyl 2-({9H-purnin-6-y1) amino}-4-({{R}-2-
methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-y1} butyvl}amino) butanoate
mtermediate, LCMS (ESI+): m/z = 553 5 (M+H)", that was used without further punification.
Of the butanoate intermediate, 270 mg, 489 umol, was taken up m DCM (2 mL) and TFA
{512 ply and the resulting mixtore was stirred at 1t for 6 b and then concentrated i vacuo.
The resulting 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-d4) 5 ppm
8.26{(d, J/=2.08 Hz, I HDR09(d, /=306 Hz, T H) 714 - 721 (m, 1 H) 639 (d, =721 Hz, 1
Hy463(brs, 1TH)3.67-387(m, 1 H)335-33%9(m, 2H)333(s,3H)3.18-329{m, 2 H)
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299-318¢(m, 4H) 269 (q, =562 Hz, 2H) 257 ¢brs, 2Hy 228 -249(m, 1 H}2.14-2.26
(o, THY1.80-191 (o, 2H) 1.73(brs, 4 H) 1.18{dd, /=1547,6.05 Hz, 3 H).
Scheme 25, Compound 231:
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186683] Step 1. (8)-2-({5-bromopyridin-2-pl} amino)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8-
tetralipdro-1,8~-naphthyridin-2-yl) butyljamino} butancic acid: To a mixture of (8)-2-avuno-
4-{{{R}-2-methoxypropyl} {4-(3,6,7 8-tetrahydro-1, B-naphthyridin-2-v1} butvljanuno}
butanoic acid hydrochloride (300 mg, 723 ymol) and 3-bromo-2-flucropyridine (140 mg, 795
wmol}) in DMSO (4 mb) was added KoCOs (500 mg, 3.61 mmol} and the resulting mixture
was stirred at 130° C for 3 h, cooled to 11, and then concentrated iz vacuo. The crude residuc
was purified by reverse phase prep-HPLC to afford the title compound. LCMS (ESIH+): m/z =
5343 (M+H)*

100684] Stop 2. (§)-4-{{{R)-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yi}
butyllamino}-2-((5-phenylpyridin-2-yl} amino) butanoic acid. To a mixture of (§)3-2-((5-
bromopyridin-2-v anino -4-(({R}-2-methoxvpropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyDamino) butancic acid (100 mg, 187 pumol} and phenvlboronic acid
(46 mg, 374 umol} in dioxane (1 mL) and HaO (0.25 ml.) was added K2CGOs (129 mg, 936
pmol) and Pd{dppHCl CH2Clz (15 mg, 19 umol) and the resulting nuxture was stirred at
100° C for 2 h, cooled to rt, and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLL to afford the title compound. LCMS (ESi+): m/z = 5323
(M+H)*. tH NMR (400 MHz, Mcthanol-d4) 8 ppm 8 37 (dd, /=937, 209 Hz, 1 H) .18 (5. |
Hy7.65(d, =728 Hz, 2H) 759(d, =728 Hz, L H) 748 - 734 {m, 2 H} 742 - 747 (m, |

Hy 740 (brd, =926 Hz, 1H)6.67(d, /=728 Hz, 1 H}4.80-485(m, 1 H) 389 {(brs, 1 H}
358(brs, THY343-354(m, 3H)341(,3H)335¢(brs, 2H)3.17-330(m, 2H)2.82
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(brd, J=573Hz, 4H}253-266(m, 1 H)237-2500m, 1 H}1.78-198 (m, 6 H) 1.24 (4,
J=6 17 Hz, 3 H).

{00685 Compound 232: ($)-4-(((R)-2-methoxypropyl} (4-(5,8,7,8~tctrahydro~-1,8-
naphithyridin-2-yi} butylamino)-2-({4-phenyipyridin-2-yl} amino} butanoic acid.

[00686] Compound 233: (8)-4-(((R)-2-methoxypropyl} {4-(5,8,7,8-¢etrahydro-1,8-
naphthyridin-2-pl} butplamino)-2-{{ I-methpl-1 H-indazol-3-pi) amino} butanoic acid: Yo a
mixture of tert-butyl (S)-2-amino-4-({{R}-2-methoxypropyi) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1) butyhamino) butancate (104 mg, 240 umol} and 3-bromo--methyi-1H-
mdazole (42 mg, 200 pmol) i THF (2 mL} was added 2.0M -BuONa i THF (200 uL, 400
umol) then tBuXPhos-Pd-(G3 (16 mg, 20 pmol) and the resulting mixture was heated to 1007
C for 15 h, cooled to rt, and then concentrated in vacno. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5093 (M+H)"
TH NMR (400 MHz, DMSO-ds) 6 ppm 7.73(d, J=8.07 Hz, 1 H) 724 - 734 (m, 2 H) 6.99 (d,
JI2VHz, THY 691 41d, /=721, 110 Hz, 1 H) 6.30 (brd, /=11.62 Hz, | H) 6.20 {dd,
J=T27, 332 Hz, T Hy 413 (g, =628 Hz, LD 371 (s, 3 H) 343 (brd, /=611 Hz, 1 H) 3.20
=323 0m, 2H} 30744, =978 Hy, 3H} 273 -287 (m, 1 HY253-273(m, SH) 231 -2.46
(o, 4HY183-202(m, 2H)168-178(m 2H)136-162(m 4H) 103 =660Hz 3
H).

[00687] Compound 234: ($)-4-(((R)-2-methoxypropyl) {4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-pi} butyDamino)-2-({ 1-methpl-1 H-indol-3-pi} amino} butansic acid.
100688] Compound 235: 2-({I-methyl-1 H-pyrazolof 3,4-dipyrimidin-4-yi} aminol-4-((2-
(methyisulfonviethyl} {4-(5,6,7 8-tetrahivdro-1,8-naphthyridin-2-yi} butyjamino} butanoic
acid.

106689 Compound 236; (8)-2-({S-cyanopyrimidin-2-vl} amino}-4-({2-
(methyisulfonyvlethiyl) (4-(5,6,7, 8~ tetralydro-1,8-naphthyridin-2-yi) butylamino} butanoic
acid: To a mixture of (8)-2-amino-4-((2-(methylsulfonvhethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-v1} butyhamino) butancic acid hvdrochlornide {100 mg, 223 ymol} in THF {2
mb} and HzO (0.5 mL} was added NaHCO5 (94 mg, 1.11 numol) then 2-chloropyrimidine-5-
carbonitrile (37 mg, 267 umol) 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 T M ag. HCI and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESIH): m/z = 516.2 (M+H)". "H NMR (400 MHz, Methanol-ds} 3 ppm
863, 2H)759(d, =728 Hz, 1 HY6.66{d, =728 Hz, 1 H}4.75-482 (m, 1 H) 3.66 -
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384 (m 4H)332-355m, 6313 (s, 3 H)275-285(m, 4 H)230-255¢m, 2H)196
{q, /=584 Hz, 2 H} 1.83 (brs, 4 H).

[00696G] Compound 237 4-({2-(methylsulfonyethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} hutyBamino}-2-({5-(trifiuoromethylpyrimidin-2-yi} amino) butanoic
acid.

100691 Compouvnd 238 2-{{1H-pyragolof3,4-djpyrimidin-4-yi) amino)-4-({2-
{methylsulfonyfethyi (4-¢5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyljamino} butanoic
acid.

180692} Compound 239: 2-((5-bromopyrinddin-2-yi} amino}-4-((2-(methylsalfonyliethyl)
(4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-pl) butyllaming} butansic acid.

[00693] Compound 240:; 2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi} amino}-4-{((2-
{methylsulfonybethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butyliamine) butanoic
acid.

1006%4] Compound 241 4-((2-(methyisulfonyijethyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butybamino)-2-((2-(trifluoromethypyrimidin-4-pi} amino} butanoic
acid.

186695 Compound 242: (8)-2-({S-cyclopropylpyrimidin-2-vl} aminoj-4-({2-
(methyisulfonyvlethiyl) (4-(5,6,7, 8~ tetralydro-1,8-naphthyridin-2-yi) butylamino} butanoic
acid.

100696] Compound 243: (8)-2-((3-cyanopyrazin-2-pl} aminoj-4-({2-{methylsulfonyethyl)
{4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid: To a mixture of
(8)-2-amino-4-((2-(methylsulfonyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1)
butyllamino} butanoie acid hydrochloride {100 mg, 223 pmol) in 7-PrOH (2 mL} was added
DBIPEA {194 yl., 1 11 mmol)} then 3-chloropyrazine-2-carbonitnle (35 mg, 251 umol) and the
resulting mixture was heated to 70° C for 1 h and then cooled to vt and adjusted to pH=06 by
the addition of 1 M ag. HCl and then concentrated in vacue. The crude residue was purified
by reverse phase prep-HPLL to give the title compound. LCMS (ESE+): av/z = 5162
(M+H)" 'H NMR (400 MHz, Methanol-ds) & ppm 8.30 (d, /=2.20 Hz, 1 H) 8.00 (d, /=2.43
Hz, 1HY 759(d, =7 530Hz, 1 H)6.65(d, 750 Hz, 1 HY 481 -485(m, T H)3.65-383
(m, 4HY332-354(m 6 3123 H)2.76-286 (m, 4 H) 251 -261 (m, 1 H) 2.34 -
244 (m, T H)192-200(m, 2H) 182 {brd, /=617 Hz 4 H).

{00697 Compound 244; 4-({2-(methylsulfonyethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino}-2-((2-(pyridin-3-yl) gquinazolin-4-yl} amino) butanoic acid.
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[86698] Compound 2458: 4-((3,3-difluoropropyl) (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-
2-vl} butyDamino)-2-((I-methyi-1H-pyrazolof3,4-d[pyrimidin-4-y§} amino) butanoic acid
[00699] Compound 246: (5)-2-((5-cyanopyrimidin-2-vl} amino}-4-((3,3-difluoraopropyi)
{4-{(5,6,7 8-tetrahydro~-1,8-naphthyridin-2-yl} butyDamino} butanoic acid: To a mixture of
(8)-2-amino-4-((3, 3-diflucropropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}
butyDamino) butancic acid {130 me, 321 wmeh) in THF (4 mi) and HoO (1 mL) was added
2~chloropyrimidine-S-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 i vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH):
m/z =488 2 (M+H)". 'HNMR (400 MHz, D:0) Sppm 839 (s, 2 H) 747 (d, /=734 Hz, | H)
650(d, /=746 Hz, I1H)586-621(m, 1 H)458{(dd, /=538, 807Hz 1 H}3.13 -3.46 (m,
SH}256-280(m, 4H)2.18-244 (m, 4 H) 1.78 - 188 (m, 2 H) 1.57 - 1.75 {m, 4 H).
100708] Compound 247: 4-{(3,3-diflucropropyl} {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-
2-yl} butylamino)-2-({5-(triflucromethyl)pyrimidin-2-yl) amino) butanoic acid.

186781} Compound 248: (8)-2-((1 H-pyrazolo{3,4-djpyrimidin-4-yi} aminojp-4-((3,3-
difluoropropyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi) butyBamine} butanoic acid:
To a mixture of {(S)-2-amine-4-((3,3~-diflucropropyl} (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-
2-v1) butvhamino) butanoic acid (130 mg, 321 wmol) in THF (4 mL) and HoO (3 mL} was
added 4-chloro-1H-pyrazolo|3,4-dlpyrimidine {55 mg, 353 pmol) and NaHCG; (135 mg,
1.61 minol} and the resulting mixture was heated to 70° C for 1 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 (EST+H): m/z = 503.3 (M+H)". "H NMR (400 MHz, Methanol-ds} & ppm
821 (s, IH} 8 14 (s, IH) 737 (brd, J=T.09 Hz, 1 H) 6,50 (d, /=734 Hz,  H) 5.78 - 6.17
{m, THy}4.86(brs, 1 H)342(brs, 2H)263-309(m, 10H)226-242(m, 1 Hy 197 -
22000, 3H) 1.57-1.96 (m, 6 H).

[806762] Compound 249: 2-{{5-bromopyrimidin-2-yi) aminol-4-((3,3-difluoropropyl} (4-
(5,6, 7, 8-tetralydro- 1, 8-naphthyridin-2-pl) butyllamine) butanaoic acid

106703] Compound 250: (S)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi}) aminop-4-((3,3-
difluoropropyl} (4-(5.6,7,8-tetraliydro~-1,8-naphthyridin-2-yi} butyfamine} butanoic acid:
To a mixture of ($)-2-amine-4-((3,3-difluoropropvl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-91} butyDamine) butanoic acid {130 mg, 321 pmol) o DMA (3 mL) was added 4-chloro-6-
{(1H-pyrazol-1-vl) pyrimdine (64 mg, 353 pmol) and DIPEA (280 pl., 1.61 mmol) and the
resulting mixture was stirred at 70° € for 16 h and then allowed 1o cool 1o 1t and then
adjusted to pH = & by the addition of 1 M ag. HC and concentrated i vacuo. The crude
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residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH):
m/z = 5292 (M+H)". 'H NMR (400 MHz, Mcthanol~ds) 6 ppm 852 (d,./=2.57 Hz, 1 H) 8 30
(brs, TH} 777 (d, /=110 Hz, 1 H) 732 (brd. J=6.60 Hz, 1 H} 696 (brs, | H) 6.47 - 6.58
(, 2H)583-6.16(m, 1 H)439-462(m, 1 H}336-345(m, 2H) 2.65-296 (m, I0H)
203-226(m, 4H) 184¢brd, J=17. 12 Hz, 4 H} 1.63 - 1.74 (m, 2 H).

100704 Compound 251 4-{(3,3-diflucropropyl} {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-
2-yl} butylamino)-2-((2-(triflucromethyl)pyrimidin-4-yl) amino) butanoic acid.

1867058} Compound 252: 2-((5-cyclopropylpyrimidin-2-yl} amino}-4-((3,3-difluvropropyi)
(4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl) butyllamine} butanoic acid

Scheme 26, Compound 253:
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186786] Stop 1. (8)-2-{{5-bromopyrimidin-4-vi} amino}-4-{{3,3-difluorapropyl) (4-{5,6,7,8-
tetrafipdro-1,8-naphthyridin-2-yi} butylBamino} butancic acid: To a solution of (8)-2-
amino-4-{(3,3-difluoropropyvl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-v1} butylamino)
butanoic acid (140 mg, 344 umol} in THF (4 mL} and H20 {1 mb) was added 5-bromo-4-
chloropvrimidine (73 mg, 378 pmol) and NaHCOs (144 mg, 1.72 mmol} and the resulting
mixture was heated to 60° C for 17 h and then cooled to 1t and then concentrated in vacuo.
The crude residue was used withour further purification. LCMS (EST+): m/z = 540.9 (M+H)"
100707} Step 2. (8)-4-((3.3-diflucropropyl) {4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl)
butyflamino}-2-(pyrimidin-4-ylamino) butanoic acid: To a mixture of (8)-2-({5~
bromopyrmidin-4-y1} amino}-4-((3,3-difluoropropy!} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butyDamino) butancic acid (186 mg, 344 umaol} in MeOH (10 mL) was 10
wt% added Pd/C (100 mg) and the resulting mixture was stirred under an Ho atmosphere for
16 h. The mixture was filtered and then concentrated in vacuo. The crude residuc was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): nv/z =463.2
{(M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 835 (s, I H) 8.00 (br s, 1H) 7.35 (d,
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S=T34Hz, THY 657 {ord, /=452 Hz, 1 H} 0649 (0, /=734 Hz, 1 H)5.80-6.13 (m, 1 H)
454 rs, THY337-347(m, 2H)2.58-301 (m, 10H) 1.61 -2.26 (m, 10 H).
[00708] Compound 254: (8)-2-{(3-cvanopyrazin-2-vi} amina}-4-((3,3-difluoropropyl) (4-
(3,6, 7 8~tetrahydro- 1, 8-naphthyridin-2-pl} butyDamine} butanvic acid: To a mixture of (8)-
Zegmino-4-((3, 3-diflucropropyl) (4-(5,6.7 &-tetrahydro-1, 8-naphthyridin-2-y1} butyllamino}
butanoic acid (130 mg, 321 umol} in i-PrOH (3 mL) was added 3-chloropyrazing-2-
carbonitrile {49 mg, 353 umol) and DIPEA (280 ul., 1.61 nunol) and the resulting mixture
was stirred at 70° C for 1 h and then concentrated i vacuo. The crude residue was punfied
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 4881
(M+H)y*. 'H NMR {400 MHz, Methanol-ds) 6 ppm 825 (d. /=245 Hz, 1 H) 788 (d, /=2 45
Hz, THY739(d, =734 Hz 1) 652(d, =734 He, TH) S8 L-6.16(m, 1 H} 457 (1,
J=338Hz, THY339-347(m, T H)339-347(m, 1 HY290-3.02 (m, 2H) 2.64-2.82 (m,
BHYZ208-230(m . 4H)1.74-1.94 (m, 4 H) 1.59- 1.69 (m, 2 H).
106709 Compound 255: (S)-4-((3,3-difluoropropyl) {(4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yl} butyhamino}-2-((2-methyl-2H-pyrazolof4,3-djpyrimidin-7-yi} amino}
butaneic acid: To a maxture of (8)-2-amino-4-{(3,3-difluoropropyl) (4-¢5,6,7 8-tetrahydro-
1,8-naphthyndin-2-y1} butyljanmino) butancic acid {130 mg, 321 umol} in THF (4 mL} and
H20 (1 ml) was added 7-chloro-2-mcthvl-Z2H-pyrazolo{4,3-dpyrnmidine (66 mg, 353 umol}
and NaHCQOs3 (134.93 mg, 1.61 mmol) and the resulting muxture was heated to 70° Cfor 1 h
and then cocled to 1t and then concentrated in vacuo. The crude residue was purified by prep-
HPLC 1o give the title compound. LCMS (ESTH): nv/z = 5173 (M+H)*. 'H NMR {400 MHz,
Methanol-d) S ppm 8.21 (5, T B.04 (s, L FH 738 (d, =734 Hz, T H} 650 {(d, =721 Hz, 1
Hys573-617(m, L HY4.76-487 (m, T H) 394 (s, 3 H}3.43 (brt, J=5.07Hz 2H) 259 -
3.07(m, 10H)2.26-245(m, L H) 1.61-2.19 (m, 9 H).
[00716] Compound 256: ($)-4-((3,3-difluoropropyi} {4-{5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-({2-(pyridin-3-yi} quinazolin-4-yl} amino} butanoic acid:
To a mixture of (5)-2-aminc-4-((3,3-difluorcpropyl} (4-(3,6,7 8-tetrabhydro-1,8-naphthy ridin-
2-v1} butyamino) butanoic acid (130 mg, 321 pmol) in DMA (3 mL) was added 4-chloro-2-
(pyridin-3-v1) qunazohine (95 mg, 353 umol) and DIPEA (280 ul, 1.61 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 1 M ag. HCl and concentrated in vacue. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z = 590.2 (M+H)" '"H NMR (400 MHz, Methanol-ds} & ppm 9.55 (dd, J=0.67, 2.02 Hz, |
H)y 881 (td, /=191, 804 Hz, L H)8.61 (dd, /=1.71, 489 Hz, 1 H) 812 (d, /=758 Hz, 1 H)
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776-792{(m, 2H} 744 -757(m, 2H) 7.27(d, /=734 Hz, 1 H) 642 (4, /=T34 Hz, 1 H)
337-614(m, THYS.00(, J=6 11 Hz, 1 H) 324 (t, /=562 Hz, 2 H) 260 -3.09 (m, 10 H)
223-251(m, 2H)200-2 17 (m, 2y 1.74-190 (. 4 H) 1 535~ 1.72 (m, 2 H).
Scheme 27, Compound 257:

Fu F s :
~ ct. Br
i >< N Fo F

Br ,
NaHC03

&tep1

'B@m‘ N
Pd(dppf)(:iz I/ H

KGO, HN N NN
dioxane/H,0 j/\A/ W\w

o
L 257
Step 2 © OH

18671} Stop 1. (8)-2-{{5-bromopyrimidin-4-vi} amino}-4-{{3,3-difluorapropyl) (4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yl) butyllamino} butancic acid: To a mixture of (8)-2-amino-
4-((3,3-diftuoropropyl) (4-(3,6,7 8-tetrahvdro-1,8-naphthvridin-2-y1} butyljamino) butanoic
acid (140 mg, 344 pmoly in THF ¢4 mb) and FoO (0 mL) was added 5-bromo-4-
chloropyrimidine (73 mg, 378 ymol) and NaHCGs {144 mg, 1.72 mmol) and the resulting
mixture was stirred for 17 h at 60° € and then cooled to 1t and concentrated in vacuo to give
the title compound that was used without further purification. LCMS (ESH): m/z = 541.0
{(M+H)".

[00712] Stop 2. ($)-4-((3,5-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)
butyflamino)-2-({S-phenyilpyrimidin-4-yl) amino} htanoic acid: To a mixture of (83-2-((5-
bromopyrimidin-4-vl} amino}-4-((3,3-diflacropropyl) (4-(5,6,7.8-tetrahvdro-1,8-
naphthyridin-2-v1} butyDamino) butanoie acid (186 mg, 344 pumol) in dioxane (4 mL} and
H20 (1 mL) was added phenyiboronic acid (63 mg, 515 pmol), KoCOs (95 mg, 687 pumol)
and Pd{dppHCl2 (25 mg, 34 pmol}, the nuxture was stirred for 2 h at 100° C and then cooled
to 1t and concentrated in vacuo. The crude residue was porified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 538.9 (M+H)Y" tH NMR (400 MHz,
Methanol-d) Sppm 845 (5, LH) 795 (5, L) 732 -7537(m, 6 H) 6,48 {d, /=734 Hz, 1 H)
579-612(m, 1 HY461 (¢, J=526Hz, 1 H)336-345(m, 2 H}2.53-298 (m, 10H} 1.85-
225{(m, 6 H) 145 - 1.71 {m, 4 H}.
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186713} Compound 258: (8)-4-((3,3-difluoropropyl) (4-{5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((6-phenylpyrimidin-4-yi} amino} butanoic acid: Toa
mixture of (8)-2-amino-4-{(3,3-diflucropropyl) (4-(5,6,7, 8-tctrahydro-1,8-naphthyridin-2-vl)
butyDamine} butancic acid {130 mg, 321 pmol) in THF (4 mbL) and H2G (1 mL) was added
d-chloro-6-phenyipyrimiding {67 mg, 353 umol} and NaHCG: (135 mg, 1.61 mmol) and the
resulting oixture was stirred for 17 h at 70° € and then coocled 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 H) 7.95 (s,
IHy732-757(m, 6 H) 648 {(d, /=734 Hz, 1 H}579-6.12 (m, 1 H} 461 (¢, /=526 Hz 1
HY336-345(m, 2H)253-298(m, 10H) 1.85-225(m, 6 H) 1.45-1.71 (o, 4 H).
[00714] Compound 259: (8)-4-((3,3-difluoropropyi} {4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{2-phenylpyrimidin-4-yi} amino) butanovic acid.
100715] Compound 260: 4-{(3-fluoropropyl} (4-{5,6,7,8-tetraliydro-1 8-naphthyridin-2-pi)
butyhamino)-2-(¢ 1-methyi-1 H-pyrazolof3,4-djpyrimidin-4-yl} amino} butaneic acid.
[86716] Compound 261: (8)-2-((5-cyanopyrimidin-2-vl} amino}-4-((3-fluoropropyl} (4~
(3,6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-yi} butylamine} butanoic acid: To a mixture of (S)-
2-amino-4-{{3-fucropropyl) (4-(5,6,7 8-tetrahydro-1, R-naphthyridin-2-v1) butyljamino)
butanocic acid (140 mg, 344 umol) in THF (1 mlL) and H20 (0.25 mil) was added 2-
chloropyrimidine-5-carbonitrile (33 mg, 378 pmol) and NaHCOs (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 (ESI+):
m/z = 4701 (MHH)", H NMR (400 MHz, Methanol-ds) 8 ppm 850 - 8.65 (m, 2 H) 7.28 {d,
SET2VHz, T HY 647 {4, =734 He, THY 458 (1, =562 Hz, 1 H} 437 -449(m, 2H)3.38 -
345(m, 2H)290-323(m, 6 ) 273 {1, /=624 Hz, 2 H} 258 - 267 (m, 2 H) 1 98 - 231
(0, 4 H) 188~ 194 (m, 2H) 1.66~ 183 (m, 4 H).
[88717] Compound 262: 4-{{3-fluoropropyl} (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-yi}
butyDaminol-2-({ S-(trifluoromethy pyrimidin-2-yl) amino) butanoic acid.
106718] Compound 263: (S)-2-((1 H-pyrazolo{3,4-dpyrimidin-4-yi}) aminoj-4-((3-
flaoropropyl} (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-yi} buryllamino) butanoic acid: To
a mixture of (8}-2-amino-4-{(3-flacropropyl} (4-(5,6,7.8-tetrahydro-1,8-naphthynidin-2-y1)
butyllamine} butanoic acid (100 mg, 239 pmol} in THE (1 mb) and Ho0 (0.25 mb) 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 707 C for 1 h and then cooled to 1t and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
246



WO 2020/210404 PCT/US2020/027335

compound. LCMS (ESI+): m/z = 485 3 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
825 (brs, IHHBIT (s, T H) 723 (brd, /=709 Hz 1 H}6.43{(d, /=734 Hz, 1 H} 478 (brs,
TH}440-464 (o, 2H)339(brs, 2H)288-329(m, 6 H) 261 -275(m, 4 H)229-243
(m, THY2.18 (4d, /=300, 1495 Hz, T HY 1.95-2. 11 (m, 2 H) 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-pl} butpllamino} butanoic acid: To a solution of (8}
Z-~anuno-4-{(3-fluoropropyl) (4-(5,6,7 R-tetrahydro-1,8-naphthyridin-2-vl) butvhamino)
butanotc acid (140 mg, 344 ymol) w THF (2 mL) and HRO (0.5 mL} was added 5-bromo-2-
chloro-pyrimidine (73 mg, 378 umol) and NaHCG; (144 mg, 1.72 mmol) and the resulting
mixture was stirred at 70° C for 6 h and then concentrated i vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound LOMS (ESI+): m/z = 523 1
(MH+HY TH NMR (400 MHz, D20y S ppm 838 (d, /=220 Hz, 2 H) 745 (d, /=734 Hz, 1 H)
648 {dd, /=459, 727 Hz, 1 H} 442 - 463 {m, 3 H) 326 - 340 (m, 6 H) 3.16 (brd, /=7.58
Hz, 28269 (brt, =611 Hz, 2H)2.62(brd, /=428 Hz, 2 H) 2.38 {gd, /=543, 1894 Hz 1
Hy217-228 @ THY 198 -2 13 (m, 2 H) 1 82¢q, /=593 Hz, 2 H) 1.65 (brd, J=330Hz 4
H).

106728 Compound 265; 2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi} amino}-4-{(3-
fluworopropyl} (4-(5,6,7,8-tetraliydro-1 8-naphthyridin-2-yl) butylamina} butanoic acid.
{86721 Compound 266: (8)-4-((3-fluoropropyl} (4-(5,6,7,8~tetrabydro-1,8-naphthyridin-
2-ylibutyl} amino}-2-((2-{trifluoromethypyrimidin-4-yl} amino}butancic acid: To a
solution of (8)-2-anino-4-((3-fluoropropyl) {4-(5,6,7 8~tetrahydro-1, 8-naphthyridin-2-v1)
butylyamimo} butanoic acid (150 mg, 368 pumol) in THF (4 mL) and HaO (1 mlb) was added
4-chloro-2-{tnfluoromethylpyrimidine (74 mg, 403 yumol) 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+y: ny/z = S13.1 (M+H)™. 'H NMR (400 MHz, D:20) & ppm 8.22 (brd. J=5.75 Hz,
THY 749 (brd. J=7.09Hz, 1 H)6.84(d, =624 Hz, 1 H) 652 {brd, /=734 Hz, 1 H} 591 -
626 (o, LH)4.72(brs, I H)3.14-350(m, SH)2.61-278¢m, 4 H) 221 -2.52 (m, 4 H)
182-194(m, 2H) 1.69 (brs, 4 H).

180722} Compound 267 (8)-2-((S-cvclopropylpyrimidin-2-yl) amino}-4-((3-fluoropropyl)
(4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-pl} butyliaming) butanocic acid: To a mixture of
{S)-2~-amino-4~-((3-fluoropropvl) (4-(5.6,7 8-tetrahvdro- 1, 8-naphthvridin-2-y1} butyijamino)
butanoic acid {150 mg, 368 pmol} in THF (4 mL) and H2O (1 mL) was added T-cyclopropyl-
4-flucrobenzene (56 mg, 405 umol} and NaHCO: (155 mg, 1 .84 mmol} and the resulting
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maxture was stirred at 70° C for 6 h and then allowed to cool to it 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 = 485 .2 (M+H)". ‘H NMR (400 MHz, 1:0) 3 ppm 832 (s, 2
Hy 7458, =734 Hz, T H)649(d, =734 He, L H)4.54-4.64 (m, 2 H) 445 (t, /=544 Hz,
TH}313-340(m, 8 H)260-2.72(m, 4H)1.97-244 (m, 4 H) 1.78 - 1.86 (m, 3 H) 1.66
(brd, /=3.67THz, 4 H}090-100{(m, 2H)037-0.68{m, 2 H).
Scheme 28, Compound 268:
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[B06723] Step 1. (8)-2-((5-bromopyrimidin-4-yl} aminoj-4-{((3-fluoropropyi} (4-(5,6,7,8
tetraliydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: To a solution of (5)-2-
amino-4-{(3-fluoropropyl) (4-{5.6,7 8-tetrahyvdro-1, 8-naphthyridin-2-v1} butyDamino)
butanoic acid (140 mg, 344 pmol) in THF (4 mL} and H:O (1 mbL) was added 5~bromo-4-
chloropvrimidine (73 mg, 378 pumol) and NaHCOs (144 mg, 1.72 mmol) and the resulting
maxture was stirred for 17 h at 60° € and then cooled to 1t and concentrated in vacue to give
the title compound that was used without further purification. LCMS (ESH+H) m/z = 323 2
(M+H)"
100724] Step 2. (8)-4-((3-fluoropropyl} {4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi)
butyDamine}-2-{pyrimidin-4-ylamine) butanocic acid: To a mixture of (§}-2-((5-
bromopyrimidin-4-vl) amino}-4~((3-flucropropyl} (4-(5,6,7 R-tetrahydro-1,8-naphthyridin-2-
v} butyhamino) butanoic acid (170 mg, 325 ymol) mn MeOH (10 mL} was added 16 wit%
Pd/C (200 mg) and the resulting mixture was stirred under an Ha atmosphere for 16 h and
then filiered and concentrated in vocuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LCMS (ESI+): nv/z = 4452 (M+H)™. TH NMR(400
MHz, Methanol-ds) 6 ppm 840 (s, T H) 8.02 (br d, /=526 Hz, 1 H) 7.24{d, /=721 Hz, 1 H)
661 (brd, J=587Hz 1 H}645(d, =734 Hz 1 H}454-463(m, T HY433-451(m, 2 H)
336-343(m, 2H)289-327 (m, 6 H)2.72(t, J=630Hz, 2H)2.57~266(m, 2 H) 1.96 -
229, 4HY 185 -1.94(m, 2H) 1.68- 181 (m, 4 H).
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186725} Compound 269: (3)-2-((3-cyanopyrazin-2-pi} amino)-4-{{3-fluoropropyl} (4-
(3,6, 7, 8-tetrahiydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid: To a mixture of (S)-
2-amino-4-((3-fluoropropyl) (4-(3,6.7,8-tctrabydro-1,8-naphthyridin-2-yl) butyljanino}
butanoic acid {140 mg, 344 pmol) in 1-PrOH (3 mL) was added 3-chloropyrazine-2-
carbonitrile (53 mg, 378 umol}) and DIPEA (299 ul., 1.72 mumol) and the resulting mixture
was stirred at 70° C for 1 h and then concentrated in vacue. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 4701
(M), TH NMR{400 MHz, Methanol-ds) & ppm 8.26 (d, /=245 Hz, L H) 7.90 (d, J=2.45
He, THY 725(d, /=734 He, 1 H) 645(d, =T34 He, 1 HY4.59 (1, /=560 Hz, T H) 444 -
449, 2H)337-342(m, 2H)283-323(m, 6 H}2.72{(t, /=617 Hz, 2 H}2.59-2.66
(o, 2HY198-231 (m, 4 H) 186~ 193 (m, 2H) 1.65- 182 (m, 4 H).

100726] Compound 278: (8)-4-((3-fluoropropyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-
2-yd} butyfamino}-2-((2-methyl-2H-pyrazolof4,.3-djpyrismidin-7-yl} amino) butanoic acid:
To a solution of (8}-2-amino-4-((3-fluoropropyl) (4-(3,6,7 8-tctrabvdro-1,8-naphthyridin-2-
vl} butyhamino) butanocic acid (100 mg, 259 pmol} in THF (1 mL) and H2O (0.25 mL} was
added 7-chloro-2-methyl-2H-pyrazolol4,3-dpyrimidine {53 mg, 285 pmol) and NaHCO5
{109 mg, 1.30 mmol} and the resulting mixture was heated to 70° € for 1 h and then cooled to
rt and then concentrated 777 vacuo. The crude residue was purified by prep-HPLC 10 give the
title compound. LCMS (ESI+): m/z = 499 3 (M+H)". 'H NMR{400 MHz, Methanol-ds) &
ppm 827 (. 1 H)807-816(m, 1 H) 724 {brd, /=721 Hz, 1 H} 644 (d, /=734 Hz 1 H)
478(brs, 1Hy441-462(m, 2H)397(s,3H)339%¢(brs, 2H)2.84-329(m, 6 H) 2.58 -
278 (m, 4H)226-244(m, 1 H) 1.95-222 (m, 3H) .65~ 193 (m, 6 H).

180727} Compound 271 4-(B-fluoropropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi}
butylaminal-2-((2-{pyridin-3-yl} quinazolin-4-yt} amina} butanoic acid
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Scheme 29, Compound 272:
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[00728] Stop L (8)-2-((5-bromopyrimidin-4-vl} amino}-4-((3-fluoropropyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yl} batyDamino} butanoic acid: To a misture of (S}-2-amino-
4-{{3-fluoropropyly (4-(5,6.7 B-tetrahydro-1, 8-naphthyridin-2-vi) butyDamino) butanoic acid
{140 mg, 344 umol} in THF (4 ml) and HO (1 mL) was added 5-bromo-4-chloropyrimidine
{73 mg, 378 umol) and NaHCO5 (144 mg, 1.72 mmol) and the resulting nuxture 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 (ESE): m/z = 523 2(M-+H)".

[00729] Stop 2. (S)-4-((3-fluorapropyl} {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyllamino)-2-({S-phenyipyrimidi n-4-yl} amino) batanocic acid: To a mixture of (8)-2-((5-
bromopyrimidin-4-vl} amino}-4-({3-flucropropvl} (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
v} butyhamino) butanoic acid (170 mg, 325 umol) in dioxane (4 mb) and H20 (I mL) was
added phenylboronic acid (59 mg, 487 umol}, KoCO: {90 myg, 650 umol) and Pd{dppfiCh
{24 mg, 32 wmol) and the resulting mixture was stirred for 2 h at 100° € and then cooled to rt
and then concentrated 77 vacio. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 521 .3 (M+H)" 'H NMR{400 MHz,
Methanol-d) Sppm 847 (5, IH) 799 (5, T 751 -758(m, 2H) 741 - 749 (m, 3 H) 7.19
=724 (m, 1 H)6.42(d, J=T734 Hz, 1 H) 436 (¢, J=5.62 Hz, 1 H)4.42 - 449 (m, 2 H) 3.37
(dd, /=4 83.642Hz 2 HY284-325 (m, 6 H) 2.70 (1, /=624 Hz, 2 H} 2 537 {br 1, J=6.72 Hz,
2HY 219, =575 Hz, 2 HY 183 -2.09 (o, 4 FY 158 - L.77 (m, 4 H).
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Scheme 30, Compound 273:
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100738] (8)-2-{{6-chioropyrimidin-4-pl} aminol-4-{(3-fluoropropyl} (4-(3,6,7 8-tetrahydro-
1, 8-naphthyridin-2-y) butyljamino} butanoic acid: To a solution of {(§)-2-amino-4-({3-~
fluoropropyvly (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1} butyDamine) butanoic acid {140
mg, 344 ymol} in THF (4 mL} and Hz0 (I mL} was added 4,6-dichloropyrimidine (56 mg,
378 pumol) and NaHCOs (144 mg, 1.72 vunol) and the resulting mixture was stirred at 60° C
for 17 b and then allowed to cool to rt and then concentrated in vacuo to give the title
compound that was used without further purification. LUMS (ESIHY: m/z = 479 3 (M+H)".
100738 (S)-4-{(3-fluoropropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridisn-2-yi}
butyhamino}-2-((6-phenyipyrinidi n-4-yi) amino) butanoic acid: To a muxture of {(8)-2-((6-
chloropyrimidin-4-y1} amino}-4-((3-fluoropropyl} (4-(5,6,7 3-tetrahydro-1.8-naphthyridin-2-
v1} butylamino} butanocic acid (164 mg, 342 yumol} in dioxane {4 mL) and HoO (1 mL) was
added phenylboronic acid (63 mg, 514 umaol), KoCOs (95 mg, 685 umol) and Pd{dppfHiClz
(25 mg, 34 umol) and the resulting mixture was stirred for 2 h at 100° C and then cooled to 1t
and concentrated /n vacue. The crude residue was puntfied by reverse phase prep-HPLC to
give the title compound. LOMS (ESIH+): m/z = 539.9 (M+H)". 'H NMR{400 MHz, Methanol-
dyGppm 845 (s, FH) 795 (5, TH 732 -757T(m, 6 H} 6,48 (d, =734 Hz, 1 H) 579 -6.12
(m, THY4.61 (t, /=526 H2 1 H}336-345(m, 2H)253-298(n, 1I0H) 1.85-225(m, 6
H)Y1.45-1.71 (m, 4 H).

{00732} Compound 274: 4-({(($)-2-flucro-3-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino}-2-({ I-methyl-1 H-pyrazolof3,4-dJpyrimidin-4-yl} amino)
butanoic gcid.

1067331 Compound 275: 2-{{5-cyanopyrimidin-2-yi} amino}-4-(((8)-2-fluore-3-
methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino) butanaic acid.

251



WO 2020/210404 PCT/US2020/027335

186734} Compound 276: 4-(({8)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-yb} butyDamino)-2-((5-(trifiuoromethypyrimidin-2-pi) amino} butanoic
acid.

[806735] Compound 277: ($)-4-(((8)-2-fluoro-3-methoxypropyl} {4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-pl} butylamino)-2-(pyridin-2-ylamine) butanoic acid

100736] Compouvnd 278: (8)-2-(71 H-pyrazolof3,4-djpyrimidin-4-yl) amino}-4-{{({8}-2-
fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl) butyljamings)
butanoic acid: To a mixture of (8)-2~-amino-4~{{{5})-2-fluoro-3-methoxypropyvl} (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-y1} butyl}amino} butanoie acid hydrochloride {200 mg, 462
umol) in THF (2 mb) and H2O (0.5 ml) was added NaHCGO; (116 mg, 1.39 mmol) then 4-
chloro-1H-pyrazolo[3 4-dipyrimidme (79 mg, 508 pmol) and the resulting mixture was
heated to 70° C for 1 h, cooled to rt, adjusted to pH = 6 by the addition of 1 M ag. H(l, and
then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 515.2 (M+H)". 'H NMR (400 MHz. Methanol-ds) & ppm
893 (brs, LH)BO65 (5, TH) 7.59(d, J=7T 28 Hz, L H} 6,67 (d, /=728 Hz, L H) 5.15-533
(m, 2H)3.72(d, /=353 Hz, I H)364-370(m, 2H)355-363(m, 2H)348-354{m,3
HY340(s,5H)277-2384(m, 4 H)249-269{(m, 2H) 1.79- 198 {m, 6 H}.

[06737] Compound 279 2-({5-bromopyrimidin-2-p{} amino}-4-(((8}-2-fluoro-3-
methoxypropyl} (4-{5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl} butyDamino) butanoic acid
100738] Compound 280: 2-{(6-(I H-pyrazol-1-pl} pyrimidin-4-pl} amino}-4-(({8)-2-flsoro-
S~methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid
100739} Compound 281: 4-((08)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yb} butyDamino)-2-((2-(trifiuoromethyQpyrimidin-4-pi) amino} butanoic
acid.

[00746] Compound 282: (8)-2-((5-cyclopropyipyrimidin-2-vl) amino}-4-({(8}-2-flucro-3-
methoxypropyl} (4-(3,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butyfamino) butanoic acid:
To a mixture of (5)-2-aminc-4-({{$)-2-fluorc-3-methoxypropy ) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-v1) butvhamino) butanoie acid hvdrochlornide (100 mg, 252 pmol) in THF (1
mlL} and HzO (0.25 mL) was added NaHCO: (106 mg, 1.26 mmol) then S-cyclopropyl-2-
fluoropynmidine (38 mg, 277 umol} and the resulting mixture was heated to 70° C for T h
and then cooled to 1t and adjusted to pH = 6 by the addition of 1 M ag. HCl and then
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+H): m/z = 515.2 (MDY, H NMR (400 MHz, Methanol-ds) 8
ppm 8.03 (5, 2H) 7.35(d, /=728 Hz, L H) 6 48 (d, /=750 Hz, 1 H)4.75-4.81 (m,  H) 435
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(. =595 Hz, 1 H}3.57(d, /=4.19Hz, 1 H})3.49-353 (m, 1 H)3.37 {dt, /=865, 582 Hz 2
HY332(,3H)281-295(m 4H)276-280(m, 1 H}2.72 (brt, /=628 Hz, 3 H) 2.66 (t,
J=T83Hz, 2HY2.02-2200m, 2 H) 180-191 (m, 3H 169 -1.79 (m, 2H) 1.57 - 1 68 (m,
2HY091 (brdd, /=838, 154 Hz, 2 H) 0.55 - 0.62 (1, 2 H).

[00741] Compound 283 4-{((8}-2-fluoro-3-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{pyrimidin-4-plamino) butancic acid.

106742] Compound 284: (S)-2-((3-cyanopyrazin-2-yl} amino)-d-{{(8}-2-fluoro-3-
methoxypropyl} (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl} butyliamino) butanoic acid:
To a mixture of ($)-2-amino-4-(((5)-2-fluoro-3-methoxypropvi} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vl} butyanuno) butanoic acid bydrochlornide (200 g, 462 pmol} in 7-PrOH
(2 mL) wag added DIPEA (402 ul, 2.31 mmol) then 3-chloropyrazine-2-carbonitrile (71 mg,
508 pmol) and the resulting mixture was heated to 70° C for 1 h, cosled to 1, adjusted to pH
= 6 by the addition of T M ag. HC!, and then concentrated in vacue. The crude residue was
purified by prep-HPLC 1o give the title compound LCMS (ESH): m/z =500.2 (M+H)" 'H
NMR (400 MHz, Methanol-da) 5 ppm 8.30(d, /=243 Hz, | 3 8.00 (d, /=243 Hz, 1 H) 7.59
(d, J=750Hz, 1H) 664 (d, AT28 H T HS.09-528 (m, 1 H)4.81(dd, /=8.82, 529 Hz,
THY362-373(m, 3 H)334-362(m, 1 HY342-3534(m 4H)340(,3H)332-339
(o, 2HY2.76-285(m, 4 H)249-260(m, 1 H)233-245(m, | H) 1.96 (dt, /=11.74,5.93
Hz, 2H} 1.74 - 1.92 (m, 4 H).

1067431 Compound 285: (8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrakydro-1,8-
naphthyridin-2-yi} butylamino)-2-((3-methyl-1 H-pyrazolof4,3-djpyrimidin-7-yl} amina}
butanoic acid.

186744] Compound 286: (8)-4-(({3)-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((S5-phenylpyridin-2-yi) amino) butanoic acid.
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Scheme 31, Compound 287:
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186745} Step 1. (8)-tert-butyl 4-({{8)-2~-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-~

TFA, DCM
e

naphthyridin-2-yl} batylamino}-2-((4-phenylpyridin-2-yl) amino} butanoate: To a mixture
of {S)-tert-butyl 2-amino-4-({({S)-2-fluoro-3-methoxypropyl) {4-(5,6,7 &-tetrahydro-1,8-
naphthyridin-2-vl}) butyanino) butanoate (150 mg, 331 umol) and 2-chloro-4-
phenyipyridine (52 mg, 276 umol} in t-AmOH (3 mL) was added 2 OM -BuQONa in THF
{276 ul, 552 pumol) and ~BuXPhos Pd G3 {22 mg, 28 yumol) and the resulting mixture was
heated to 100° C for 5 h, cooled to tt, and then concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESIH): m/z = 6063 (M+H)",
Note: The t-buty] ester was prepared m an analgous manner to Compound 213,
186746} Stop 2. ($)-4-{{{8}-2-fluoro-3-methoxypropyl) {4-(5,6,7 8-tetralydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({4-phenylpyridin-2-yl} amino) butanoic acid: (S)-tert-
butyl 4-({({S)}-2-fluore-3-methoxypropyl} (4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-y1}
buty Daming)-2-({4-phenyipyridin-2-vl} aminge) butanoate (167 mg, 276 pmol) was taken up
min 3.1 DCM/TFA (4 mL) and the resulting nmixture 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 (ESHY: m/z =550.3 (M+H)" 'H NMR (400 MHz, DMSO-ds) &
ppm 806 {brd, /=648 Hz 1 H)782(brd J=355Hz 2H)734-762{(m, 4 Hy 745 (brs, |
HY729(brd, J=636Hz, 1 H)6.62(d, /=734 Hz 1H)517-540{m, L H) 481 {brs, 1 H)
355 (m, SHY 330 (s, 3323 ¢brs, 2H} 270 (brd, =624 He, 4} 244 (brs, 1 H)
227{(rd, =893 Hz I H}1.59- 1285 (m, 6 H).
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Scheme 32, Compound 288:
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100747} Step 1. {8-tert-butyl 4-(((8)-2-fluore-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{6-phenplpyrazin-2-yi) amino} butanoate: To a mixture
of (S)-tert-butyl 2-amuino-4-{({S)-2-fluore-3-methoxypropyh) {(4-(5.6,7, 8~tetrahydro-1,8-
naphthyridin-2-v1} butylamine) butancate (150 mg, 331 umol) and 2-chloro-6-
phenvipyvrazine (53 mg, 276 pmol) in t-AmOH (3 mb) was added 2.0M t-BuONa in THF
{276 ul, 552 pmol} then ~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° € tor 5 b, cooled to 1t, and then concentrated i vacuo to give the title
compound that was used without further purification. LCMS (ESE): my/z = 607 2 (M+H)"
100748] Step 2. (83-4-((18)-2-fluoro-3-methoxypropyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl} butybamino)-2-({6-phenylpyragin-2-pl}) amino} butanoic acid: (S)-tert-
butyl 4-({(5}-2-fluorc-3-methoxypropyl} (4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-2-y1)
butylamino }-2-({6-phenyipyrazin-2-vi} amine) butancate (200 mg, 330 pumol) 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 (ESI+): m/z = 551.3 (M+H)™. 'H NMR (400 MHz, DMS0O-ds) &
ppm 8.26 (s, 1H}790-8.02 (m, 3H)7.37-746 (m, 3H) 699 (d. J=7.06 Hz, 1 H) 6.18 {dd,
=728,243Hz 1 HY455-480(m, 1 H) 443 (brd, J=573Hz, 1 H)3.36-350 (m, 2 H}
309-324(m, SH252-277(m, THY2.29-247 (m, 3 H) 200 (brdd, J=13.34, 6 50 Hz, 1
Hy177-188¢m, 1 HY 164-1.74 (m, 2H} 145-1.56{m, 2 Hy 1.31 - 141 (m, 2 H}.
180749} Compound 289: 4-(((S)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-(2-(pyridin-3-yi) quinazolin-4-yl} amino) butanoic acid.
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100730} Compound 290: 4-((05)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBamino)-2-((5-phenylpyrimidin-4-yl} amino} butanoic acid.

{00751 Compound 291 4-({{(8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino}-2-({6-phenyipyrimidin-4-yi} amino) butanoic acid.

[006752] Compound 292; 2-{{I-methyl-1 H-pyrazolof 3,4-dlpyrimidin-4-pi} amino}-4-((2-
phenoxyethyl) (4-(5,6,7, 8-tetrabiydro- 1, 8-naphthyridin-2-vi} butyllamino} butanocic acid.
106733] Compound 293: 2-((5-cyanopyrimidin-2-yl} amina)-4-((2-phenoxyethyl} (4-

(5,6, 7,8-tetraliydro-1,8-naphthyridin-2-yl} batyllamino) butancic acid.

180754} Compound 294: 4-((2-phenoxyethyl) (4-(5,6,7 8-tetratiydro-1 E-naphthyridin-2-
v&} butybamino)-2-({5-(triflucromethylpyrimidin-2-ypi} amine} butanoic acid

{06755 Compound 298 2-({1H-pyrazolo{3,4-djpyrimidin-4-yl) amino}-4-((2~
phenoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi} butyllamine} butanoic acid.
100736] Compound 296: 2-{{5-bromopyrimidin-2-yi} amino)-4-({2-plenoxyethiyl} (4-
(5.6, 7,8-tetraliydro-1,8-naphthyridin-2-ypl) butyflamino) butanaic acid

186737} Compound 297: 2-((6-(1 H-pyrazol-1-yl} pyrimidin-4-yl} aminoj-4-{{2-
phenoxyethyl} (4-(5,6,7, 8-tetrahydro-1,8-naplithyridin-2-vl) butyllamino) butanoic acid.
100758} Compound 298: 4-({2-phenoxpethyl) (4-(5,6,7. 8-tetrahiydro-1, 8-naphthyridin-2-
v butybamino)- 2-({2-(trifluoromethy pyrimidin-4-yi} amina} butanoic acid

{00759} Compound 299: 2-((5-cyclopropyipyrimidin-2-yi) amino)-4-({2-phenoxyeiliyi) (4-
(5,6, 7, 8-tetralydro- 1, 8-naphthyridin-2-pl) butyllamine) butanaoic acid

106766] Compound 300: (S)-4-((2-phenoxyethyl) {4-(5,6,7, 8- tetrahydro-1,8-naphthiyridin-
2-vl} butylamino)-2-{pyrimidin-4d-ylamino) butanoic acid.

180761} Compound 381: 4-((2-phenoxyethyl) (4-(5,6,7, 8-tetratiydro-1 E-naphthyridin-2-
vi} butyBamino)-2-({6-phenplpyrimidin-4-yi} amino} butanocic acid

{00762 Compound 302; (§)-4-((2-phenoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-yé} butyaminoi-2-((5-phenylpyrimidin-4-pl} amino) butanoic acid: To a (8)-2-amino-4-
{({Z-phenoxyethyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyndin-2-vlj butyvljamino} butanocic acid
hyvdrochlonde(150 mg, 324 umol} in 4:1 THF/H0 (2 mL) was added 5-bromo-4-
chloropvrimidine (69 mg, 356 pumol) and NaHCOs (136, 1.62 mmol) 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 (8)3-2-((5-bromopynmidin-4-v1) amino)-4-((2-phenoxyethyl)
{4-(5,6,7 R-tetrahydro-1,8-naphthyridin-2-v1) butyDamino) butanoic acid intermediate, which
was used without further purification. Ot the butanoic acid intermediate, 189 mg, 324 umol,
was mixed with phenviboronic acid (43 mg, 356 umol} in 3:1 dioxane/H:0 (3 mL), to which
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was added KoCOs (90 mg, 649 umol) then Pd{dppHCh (24 mg, 32 pmol) and the resulting
mixture was heated to 100° € for Z h. The reaction mixture was cooled to rt and then
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESE): m/z = 5813 (M+H)". TH NMR (400 MHz, Methanol-ds) 8
ppm 842 (5, IH) 794 (s, TH)745-751 (m, 2H) 738 -745(m, 3H) 720 - 7.30 {m, 3 H}
683-700(m, 3H)642(d, J=734Hz, 1 H} 432 (dd, §=6.79,4.22 Hz, 1 H) 419 (. }=5.14
Hz, 2H)333-341 (o, 3H)3.20-330(m, 2H) 288 -3 11 (m, 3H) 2.70 (1, J=6.17 Hz, 2
Hy257(brt,J=697Hz, 2H)222-232(m, 1 H)212-220(m, | H) 1 86 (g, J=590 Hz, 2
Hy155-1.72(m, 4 H).

180763} Compound 383: 4-((2-phenoxpethyl) (4-(5,6,7. 8-tetrahiydro-1,8-naphthyridin-2-
v butybamino)-2-({2-(pyridin-3-yl} guinazolin-4-yl) amino} butanvic acid

100764} Compound 384: 4-((2-(4-fluorophenvxylethyl) (4-{3,6,7 8-tetrakydro-1,8-
naphthyridin-2-pi} butyDamino}-2-({ I-methpl-1 H-pyrazolo] 3,4-djpyrimidin-4-yi} amina}
butanoic acid.

186765} Compound 3858: 2-((5-cyanopyrimidin-2-yl} aminoj~4-((2-{4-fluorophenoxyjethyi}
(4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl) butyllamine} butanoic acid

186766] Compound 386; 4-((2-(4-fluorophenoxylethpl) {4-(5,6,7, 8-tetraliydro-1,8-
naphthyridin-2-yi} butylamino)-2-((3-(trifiuoromethypyrimidin-2-yl) amino) butanoic
acid.

106767 Compovnd 387 2-{{1H-pyragolof3,4-dpyrimidin-4-yi) amino}-4-({2-{4-
fluorophenoxyjethyl) (4-(5,6,7,8-tetrahiydro-1 8-naphthyridin-2-yl} butyllamino) butanoic
acid.

186768] Compound 388 2-((5-bromopyrimidin-2-yi} amino)-4-((2-(4-
fluorophenoxylethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y} butyllamino} butanoic
acid.

[80676%] Compound 399: (8)-2-{(6-(1 H-pyrazoi-I-yi} pyrimidin-4-yi) amino}-4-({2-(4~
Fluorophenaxyjethyl) (4-(5,6,7 8-tetrahpdro-1,8-naphthyridin-2-yl} butylamina) butanaic
acid.

186776} Compound 310: (8)-4-((2-(4-fluorophenoxylethyl) {4-(5,6,7,8-teirahydro-1,8~
naphthyridin-2-yb} butyDamino)-2-((2-(trifiuoromethyQpyrimidin-4-pi) amino} butanoic
acid: To a mixture of (5)-2-amino-4-{(2-{4-flucrophenoxyiethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthvridin-2-vl) butvljamino} butanocic acid (120 mg, 270 wmol) and 4-chloro-2-
(trifluoromethyDpyrinidine (39 mg, 324 pmol) in THF (2 mL) HoO (0.5 mL) was added
NaHCOs (113 mg, 1.35 muol} and the resulting mixture was stirred at 70° C for 1 h and then
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concentrated in vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESH): m/z = 591 .3 (M+H)". 'H NMR (400 MHz, Methanol-dy) 8
ppm 801 {(brs, L H) 732 (brd, J=684 Hz, 1 H)6.91 (brd, J=794 Hz, 2 H) 6.8} (brs, 2 H}
660 (brs, I H) 647 (brd, =750 Hz, 1 Hy 461 (brs, 1 H}4.10(brd, J=397Hz, 2H) 338
(brs, 2ZH) 325 (brs, 2H} 311 (brs, IH} 300 (br . J=5.95Hz 2 H) 288 {brs, 1 H} 2.5 -
280{(m, 4 H)228 (brs, 1 H}2.06 (brs, 2H) 1.67-1.90 {m, 5 H}.
106771] Compound 311: {S)-2-((5-cycloprapyipyrimidin-2-yl} amino}-4-((2-{4-
fluorophenoxy}ethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-y§} butyllamino) butanoic
acid: To a mixture of (S)-2-amino-4-{(2-(4-flugrophenoxyjethyl) (4-(5,6,7 8-tetrahydro-1, 8-
naphthvridin-2-v1) butyljamino} butanocic acid (150 mg, 337 umol) in 4:1 THF/H0 (2 mlb)
was added S-cyclopropyl-2-fluoropyrimidine (31 mg, 371 pmol) and NaHCO: (85 mg, 1.01
mmol} and the resulting mixture was heated to 70° C for 1 h and then cooled to 1t and then
concentrated in vacue. The crude residue was purified by prep-HPLC 1o give the title
compound. LCMS (ESI+): m/z = 563.2 (M+H)". 'H NMR (400 MHz. Methanol-ds) & ppm
829 (s, 2H) 758 (d, =734 Hz, L H} 694 -7.09 (m, 4 H) 6.64 (d, J=734 Hz, 1 H) 4.76 (dd,
F=838,520Hz, T Hy435(brt, J=452Hz, 2H)333-378(m, 8H}2.73 - 2.86 (m, 4 H)
252-265(m 1TH)230-243(m. 1HY1.70-201 (m. 7THY093-1.11(m, 2H) 061 -0.76
{m, 2 H).
{86772} Compound 312: ($)-4-((2-(4-fluorophenoxylethyl) (4-(5,6,7 -tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{G-phenplpyrimidin-4-yl} amino} butanoic acid: To a
mixture of {(8)-2~-amino-4~{(2~{4~-tfluorophenoxyiethyl} (4-(5,6,7 8-tetrahydro-1.8-
naphthynidin-2-v1) butvhamino) butanoic acid (120 mg, 270 umol) and 4-chloro-6-phenyl-
pyrimidine (62 mg, 324 pmol} in THF (2 mL} and Hz0O (0.5 mL} was added NaHCO5 (113
mg, 1.35 mmol} and the resulting mixture was stirred at 70° € for 1 h and then concentrated
in vacuo. The crude residue was purnfied by reverse phase prep-HPLC 1o give the title
compound. LCMS (ESIH+): m/z = 599 3 (M+H)". 'H NMR (400 MHz, Methanol-ds) 5 ppm
829-845(m, 1 H) 770 (brs, L H}7.60-780(m, 1 H} 740-747 (m, 3H)7.19-7.29 (m,
THY6.7R-6835(m, 4 H) 6.69 (s, I H) 647 (d. J=750Hz 1 Hy4 57 (brs, 1 H)4.10-417
(o, 2H)334-348(m, 2H33.13 (brs, ZH)3.08 (brs, | H) 3.00(brs, 1 H) 2,93 -2.94 (m,
TH}2.80-293(m, T H)2350-275(m, 4 Hy 227 (brs, 1 H) 214 (brd, J=53.29Hz, 1 H)
1.86 {brdd, }=13.89, 684 Hz, ZH)y 1.93 (brs. 1 H) 1.78 (brs, 3 H).
{06773} Compound 313: ($)-4-((2-(4d-fluorophenoxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl) butylamino}-2-({ S-phenyipyrimidin-4-yl) amino) butanoic acid: To a
mixtare of {(8}-2-{(5-bromopyrmidin-4-vi} amino}-4-{{Z2-{(4-fluorophenoxyiethyl) (4-(5,6,7 8-
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tetrahydro-1 8-naphthyridin-2-v1} batvDamine) butanoic acid (202 mg, 336 pmol) in 3:1
dioxane/H20 (2 mL) was added K205 (93 mg, 672 umol}, phenylboronic acid {102 mg, 840
umol), then Pd{dpptiCl2 (25 mg, 34 umol} and the resulting mixture was heated to 100° C for
2 kb, 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 = 599 3 (M+H)". 'H NMR (400 MHz,
Methanol-d9) Sppm 8.43 (brs, THY 795 (brs, 1 H) 738 - 7535 {m 5 Hy7.26 (d, }=7 28 Hz,
THY6.95-704(m, 2H)683-693(m, 2H)642(d. =728 Hz, 1 H)449-458(m, 1 H)
416 =5 18H2 2H3334-340(m, 2 H}3.16-330(m, 3 H 284 -3 1 (m, 3 H) 271 (1,
F=617THz, 2H3}249-261 (m, 2H)2.10-234 (m, ZH) 1.82-1.94 (m, 2 H) 1.49- 1.75 (m,
4 Hj.
[06774] Compound 314: ($)-4-((2-(d-fluorophenoxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-pl} butyDamino)-2-{{2-(pyridin-3-yi} quinazolin-4-vl) amine) butanoic acid:
To a mixture of (5)-2-aminc-4-({2-{4-flucrophenoxyjethyl) (4-(5,6,7 &-tetrahydro-1 8-
naphthyridin-2-v1} butvhamino) butanoic acid hyvdrochlonde (150 mg, 312 pmol) in DMA (2
ml} was added DIPEA (272 pl., 1.56 mmol) and then 4-chloro-2-(pynidin-3-yl) quinazoline
{83 mg, 343 wumol} and the resulting mixture was heated to 70° C for 1 h and then cooled to
tt, adjusted to pH = 6 by the addition of 1 M aq. HCl, and then concentrated i vacuo. The
crude residuc was purtfied by prep-HPLC 1o give the title compound. LCMS (ESI+) wv/z =
650.3 (M+H)". 'H NMR {400 MHz, Methanol-ds} 8 ppm 9.51 (d, I=1.59 Hz, 1 H) 8.77 (dt,
J=8.01, 186 Hz, 1 H) 858 (dd, J=4.89, 1 59 Hz, 1 H) 8.03(d. J=770Hz 1 H) 778 - 785
(o, FH)7.68-7.75(m, 1 H) 746(dd, J=795,489Hz 1 H) 731 - 738 (m, 1 H) 7.20 (d.
EI21H TH36T70-678 (m, 2HY6.62-6.70 (m, 2H)y 6.37(d, J=734 Hz, 1 H) 5.01 (1,
=593 Hz TH4.04-418(m, 2H)3.12-3.29(m, 4 H)3.09-3.11 (m, 1 H) 2.93-3.09 (m,
3HY277-287(m, T HY2.57 - 268 {m, 4 H) 2.46 (ddi. J=14 72,977 5.00, 5.00 Hz, 1 H)
222-233(m, 1 H) 1.65-186(m, 6 H).
{86775} Compound 313: ($)-4-((2-(4-fluorophenoxyjethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphithyridin-2-yi} butyfamino}-2-({2-methyl-2H-pyrazolof4,3-djpyrimidin-7-yi} amino}
butanocic acid: To a mixture of (8)-2~-amino-4~((2~(4-tluorophenoxyjethyl) (4-(5,6,7 .8~
tetrahvdro-1,8-naphthyridin-2-vl} butvhamimeo) butanoic acid (1530 mg, 337 pmol) in 4:1
THEHO (2 mL) was added 7-chloro-2-methyl-2H-pyvrazolo[4,3-djpyrimidine (63 mg, 371
pmol) and NaHCOs (83 mg. 1.01 mmol) and the resulting mixture was heated to 70° C for 1
h and then cooled to 1t and then concentrated i vacuo. The crude residue was purified by
prep-HPLC to give the title compound. LOMS (EST+H): v/z = 577.3 (M+H)™. 'TH NMR (400
MHz, Methanol-ds S ppm 846 (d, J=19.81 Hz, 2 H) 7538 (d, J=734 Hz, 1 H) 693 - 7.03 {m,
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4H}6.65(d, J=734 He, T H) S 11 (A4, J=8.62, 507 He, 1 HY432-445{m, 2 H) 4.06 (5,3
HY348-377(m, SH)342(brt. =795 Hz, 2 HY 266 -286 (m, 5 H)249-262{(m, 1 H)
177-200(m, 1 H) 1.68 -2.03 (m, 6 H).

[86776] Compound 316: ($)-4-((2-cthoxyethyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-
vi batyamino}-2-((J-methyl-1H-pyrazolof3,4-djpyrimidin-4-pl} amine) butanoic acid. To
a mixture of (§)-2-amino-4-({2-cthoxyethyl) (4-(5.6,7 8-tetrahydro-1, &-paphthyridin-2-y1}
butyDamino} butanoic acid (150 mg, 396 yumol) and 4-chloro-1-methyi- 1H-pyrazolo|3,4-
dipyrimdine (73 mg, 436 pwmol) in THF (2 mL) and O (0.5 mL) was added NaHCO: (166
mg, 1.98 mmol} and the resulting mixture was stirred at 70° € for 1 h and then allowed to
coal to 1t and then concentrated i vacuo. The crude residue was purified by reverse phase
prep~HPLC 1o give the title compound. LCMS (ESI+): oz = 511.3 (M+H)". THNMR (400
MHz, Methanol-ds) 6 ppm 825 ¢, TH) 8.08 (s, 1 H} 7,18 (d, =T 45 Hz, 1 H) 638 (4, }=7.02
Hz, 1THY 477 (brs, T H}395(s, 3H)3.69(brs, 2 H) 348 {(q, J=6.72 Hz, 2 H) 3.35 (br d,
F326Hz 3H325(brd, [F1447Hz THY292-318(m, 4 H) 2.68 {1, J=6.14 Hz, 2 H)
257 ¢rt, I=ET02 Hz, 2H)228-244 (m, T H) 2,13 (brdd, J=14.69, 548 Hz, 1 H} 1.85 (q.
=392 He, 2H) 172 (brs, 4 H) 113 {t, }=7.02 Hz, 3 H).

186777} Compound 317: (8)-2-({S-cyanopyrimidin-2-vl} amino}-4-({2-ethoxyethyl} {4-
(3,6, 7, 8~tetrahydro-1,8-naphthyridin-2-yl) butyllamino) butanoic acid: To a nuxture of (8)-
Z-gmino-4-(¢{2-cthoxyethyl} (4-(5,6,7 B-tetrahvdro-1, &-naphthyvridin-2-y1) butyDaming)
butanoic acid hydrochloride {150 mg, 361 wmol) in 4.1 THF/H:O (2 mL) was added 2-
chloropvrimidine-5-carbonitrile (55 mg, 398 umol) and NaHCGOs (91 mg, 1.08 nunol) and the
resulting mixture was heated to 70° C for 1 h, cooled to 1t, and then concentrated i vacuo.
The crude residue was purified by prep-HPLC to give the title compound. LUMS (ESHH): m/z
=4822 (M+H)". TH NMR (400 MHz, Methanol-ds) 8 ppm 848 - 8.63 (m. 2 H) 7.19 (d.
J=T45Hz, I H) 640(d, =T745Hz T Hy 442 (. =592 Hz, 1 H)3.66(, /=526 Hz 2 H)
349{q, AT 02 H, 2 H) 334 -3 41 m, 2HI 287 -326 (m, 6 H) 270 (¢, /=614 Hz, 2 H)
252-262{(m 2H)Y223(dq. J=14.03, 702 Hz, T H)202-2 14 {m, 1 H) 1.82-193(m, 2
HWy170(brs, 4H) 111 -120(m, | H) 116 (1, =702 Hz, 2 H).
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Scheme 33, Compound 318:
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{06778] Step | N-{2-cthoxyethyl)-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) butanocic acid (13
g, 47.67 mimol) in DCM (130 mL} at 0° C was added CBI (8.50 g, 52 44 mmol} and then 2-
cthoxyethanamine (4.67 g, 52 44 mmol) and the resulting muxture was stirred at it for 2 h
The reaction mixture was diluted with HoO and the layers were separated. The agueous layers
was extracted with DCM and the combined organic extracts were washed with brine, dried
over NaxSQq, filtered, and concentrated i vacue. The crude product was triturated with
MTBE and then the solid was filtered off and the filtrate was concentrated in vacuo to give
the title compound. LCMS (ESTH): oz = 2917 (M+H+. "H NMR (400 MHz, CDC13) 5 ppm
T (ors, T 7074, =702 Hz 1 H)634(d, =702 Hz, 1 H) S. 14 (brs, 1 H) 3.52 -3.60
{m, 4 HY3.46-352{(m, 2H)336-343 (m, 2H)) 2704, J=636 Hz, 2 H) 2.60 (1, }=6.80 Hz,
2HYI217-225 (o, 2H) 186 -2.04 (m, 4 H) 117~ 127 (m, 3 H).
[B08779] Step 2. N-{Z2-ethoxyethy-4-(5,6,7,8~tetrabydro-1,8-naphthyridin-2-yi) butan-1-
amine: To a mixture of LiAIH¢ (2,15 ¢, 56.63 mmol) in dioxane (120 mL) at 10° € was
added N~(2-cthoxvethyl}-4-(5,6.7 8-tetrahydro-1,8-naphthyridin-2-v1) butananide (7.5 g,
25.74 mmol) and the resulting mixtare was heated to reflux for 30 min and then cooled to tt.
The mixture was then carefully neutralized by the cauticus addition of HoO (2.6 mL), 1 M ag.
NaQGH (2.6 mL}, then HaO (2.6 mb} again, followed by drving over MgSQ. The mixture was
filtered and then concentrated i vacuo to give the title compound that was used without

further purification. LCMS (ESI+): m/z = 277.9 (M+H)". 'H NMR (400 MHz, CDCl:) 8 ppm
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705(, =728 Hz, 1 H) 634 (4. =728 Hz, I )4 .78 (brs, TH) 371 ¢s, 1 H} 3.45 - 3.56 {m,
AHY336-343(m 2H) 277 (1 =518 HZ, 2 HY 261 -2 71 (m, 4 HY 255, =772 Hz, 2
HY184-1950m 2H)1.69{(q. =761 Hz 2H) 151 -1.60 (m, 2ZHY 115~ 123 (m, 3 H).
[B0786] Step 3. (Sp-methyl 2-{{{benzyioxylcarbonyiamino)-4-((2-cthoxyethyl) (4-(3,6,7,8-
tetraliydro-1,8-naphthyridin-2-yl} butyllamine} butanoate: To a solution of N-(2-
ethoxyethyl}-4-(5,6,7 8-tetrahydro-1 &-naphthyrdin-2-v1} butan-t-amine (11 g, 39.65 mmol)
and methyl {(S)-methyl 2~({{benzyloxy)carbonyvljamino}-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 in vacuo. The crude
residue was taken up in BCM and sat. ag. NaHCGOs and the lavers were separated. The
aqueous layer was extracted with BCM and the combined organic extracts were dried over
NSOy, filtered, and concentrated in vacuo. The crude residue was purified by normal phase
silica gel chromatography to give the title compound. LCMS (ESI+): mv/z = 527 4 (M+H)".
H NMR (400 MHz, Methanol-d} Sppm 7.24 - 739 (m, SH} 7.07 - 7.14 (m, 1 H) 6.36 (d,
F750Hz, T H3I499-513(m, 2H)4.29(dd. J=8.16, 441 Hz, 1 H} 371 (5, 1 H) 368-3.73
{m, TH}3.39-352(m, 4 H)335(dd, J=6.17, 507 Hz, ZH}2.39-2.75 (m, 10 H 2.02 -
200(m, TH)196-200(m, I H) 180- 1883 (m, 2 H) 178 (brd, J=728 Hz, T H) 1.55 - 1.70
(m, 2H) 1.48 (g, =750 Hz, 2 H} 1.12 {t, }=7.06 Hz, 3 H).
100781] Step 4! (83-2-(({benzyloxyicarbonyflamino)-d-({2-ethoxyethyl} (4-(5,4,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyllamino} butanoic acid: To a solution of (S)-methyl
2-{{{benzyloxvicarbonyhamino }-4-{({Z-cthoxvethvl) (4-(5,6,7 8-~tetrahvdro-1,8-naphthyridin-
2-y1} butyDamine} butanoate (7 g, 13.29 mmol) in 1:1 THF/MeOH (50 mL) was added
LiOH H:0 (1.12 g, 26.58 mmol) and the resulting nixture was stirred at it 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 (ESIH): m/z = 513.5 (M+H)Y". 'H NMR (400 MHz, Methanol-d) & ppm 7.58 (d,
FIS0HZ T H 724 -741 (m, SHY6.60-668 (o, THYS.05-317(m, 1 H) 3.05-517 {m,
TH}422-436(m, FH)3.75(brs, 2H}3.48-359 (m, 4 H) 333 - 345 (m, 3H) 3.27 (br d,
728 He 2H3268-28%(m, 4 H)2.26-245(m, 1 H)Y2.05-223(m, 1 H) 1.89-2.03 (m,
3HYE79¢brs, 4 HY 1.12 -1 26 (m, 3 H}.
[00782] Stop 5. (S)-2-amino-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
v butyBamine) butanoic acid: To a solution of (8)-2-(({benzvloxy)carbonyvhamino)-4-((2-
cthoxyethyly (4-(5,6.7,8-tetrahydro-1,8-naphthyridin-2-vi} butvhamino) butanoic acid (4 g,
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7.80 mmol} m i-PrOH (40 mL) was added 10 wt% PA{OH)»/C (2 g} and the resulting mixture
was stirred under an Hz atmosphere for 12 h. The reaction mixture was filtered and
concentrated 77 vacuo to give the title compound that was used without further purification.
LOMS (BESIH): n/z = 379 4 (M+H)Y". 'H NMR (400 MHz, Methanol-ds) 8 ppm 7.52 - 7.64
(m, TH)6.64{d, J=728 Hz, 1 H} 405 (brd, =728 Hz, L H) 3.80 (brs, ZH} 3.63 (brs, 1 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, 2 H) 112 - 121 (m, 3 H).

[86783] Step 6: (8)-d-{{2-ethoxyethyl} (4-(5.6,7,8-tetrahiydro-1,&-naphthyridin-2-yi)
butyDamino)-2-((5-(trifluoromethylpyrimidin-2-yl) amino} butanoic acid: Fo a solution of
{8)-2-amino-4-({2-cthoxvethyl) (4~(5.6,7 8-tetrahydro-1,8-naphthyndin-2-v1) butyamino)
butanoic acid {150 mg, 396 wmol) and 2-chloro-3-(trifluoromethylipyrimidine (80 mg, 436
pmoly m 4:1 THF/H:20 (2 mb} was added NaHCOs (166 mg, 1.98 nunol} 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+H): m/z = 5253 (M+H)". "H NMR (400 MHz, Methanol-ds} & ppm
853 (brs, ZHY) 720(d, }=728 Hz, 1 H) 642 {d, J=7 28 Hz, 1 H)} 442 (dd, J=6.84,4 85 Hz, 1
HY3.69( =3 18 Hz, 2H)3.50(q. =676 Hz, 2 H)Y 337 (td, }=546, 232 Hz. 2 H} 2.96 -
3280, 6 H)Y 2.66-2.76(m, T H) 270 (1, J=6 28 Hz, 1 H) 2.55 - 2.64 (m, 2 H) 2.26 {dq.
F=14.19, 718 Hz, THY 206 - 217 (m, 1 H) 1.86(q, J=5.95 Hz, 2H) 1.73 ¢(brs, 4 Hy 1. 16 (¢,
=706 Hz, 3 H).

106784] Compound 319: (S)-2-(¢1 H-pyrazolo{3,4-dpyrimidin-4-yi}) aminoj-4-((2-
ethoxyethyl} {4-(5.6,7,8-tetrahyidro-1,8-naphthyridin-2-yl} batyDamina} butancic acid: To a
mixture of (8)-2-ammo-4-{(2-cthoxyethvl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1}
butyllamino} butanoic acid (150 mg, 396 pmeoly and 4-chlore-1H-pyrazolo[3 4-djpyvrimidine
{67 mg, 436 umol) in THF (2 mL) and HzO (0.5 mL) was added NaBCOs (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 i vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESTH): m/z = 497.3 (M+H)". TH NMR (400 MHz,
Methanol-d} S ppm 824 (5, T DB I3 -8 17 {m, L B 712 -7 21 {m, L H} 6.39(d. J=7.50
Hz, 1H}4.75¢brs, 1 H)3.62-377(m, 1 H)3.69%(brs, 1 H}3.48 (g, =684 Hz, 2 H}3.35
(brd, J=351Hz, 3H)324 (brs, 1 H) 313 (brs, 3 H) 301 {brs, 1 H) 268 (¢, J=6.17 Hz, 2
HY2.53-262(m, 2H)228-244(m, 1 H) 2 14 (brdd, J=14.66, 540 Hz, 1 H) 1 85 (q.
=584 Hz 2HY 173 (brs, 4 HD 112 (1, J=7.06 Hz, 3 H.
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186785] Compound 320: (8)-2-((5-bromopyrimidin-2-yl) amino}-4-((2-ethoxyetiivl) (4-
(3,6, 7, 8-tetrahiydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid: To a mixture of (S})-
2-amino-4-((2-cthoxvethvl) (4-(5,6,7. 8-tetrahvdro-1, 8-naphthvridin-2-v1) butyljamino)
butanoic acid {150 mg, 396 wmol) and S-bromo-2~chloropyrimidine (84 mg, 436 umol) in
THF (2 mL} and H20O (0.5 mL)} was added NaHCOs (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
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (EST+H): m/z = 535 2 (M+H)". "H NMR (400 MHz, Methanol-ds} & ppm
831 (s, 2H}7.15-723(m, 1 H} 640 (d, =728 Hz, T H) 428 {1, }=5S84 Hz, I H)3.67 {1,
J=518Hz, 2H)3.46-354 (m, 2H)3.33-339(n, 2H) 292 -3.29 (m, 6 H) 2.70 {1, }=6 .28
Hz, 2H)250-263(m, 2H)2.15-227(m, T H)2.02- 213 (m, 1 H} 181 - 194 (m, 2 H)
1.62- 180 (m, 4 H) 1.16 {t, J=7.06 Hz, 3 H).
100786] Compound 321: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi) aminc}-4-{{2-
ethoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyhamine} butanoic acid: To a
mixture of (8)-2-amimo-4-((2-cthoxvethvl) (4-(5,6,7, 8-tetrahvdro-1,8-naphthyvridin-2-v1}
butyllamino} butanoie acid hydrochlonde {150 mg, 361 pmol) in DMA (2 mL) was added
DIPEA (315 uL, 1.81 mmol) then 4-chloro-6-(1H-pyrazol-1-y1) pvrimidine {72 mg, 398
umol) and the resulting mixture was heated to 70° C for 1 h, cooled to 1t, adjusied topH =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 (ESIH): m/z = 3232 (M+H)Y" 'H
MNMR (400 MHz, Mcthanol-da) d ppm 851 (d, J=2.63 Hz, 1 H) 833 (s, T H) 7.75 (d, J=1 .32
Hz, 1H) 716 (d, J=7.02 Hz, 1 H) 699 (brs, | H) 6.52 (dd, J=2.63, 1.75 Hz, 1 H) 6.40 (d,
F=745Hz, 1 HY45 (brs, T H)3.69{(1, =526 Hz, 2H) 351 {q, J=6.72 Hz, 2 H) 333 - 3.42
(o, 2H3292-330(m, 6 H)254-277(m, 4H)222-234 (m, T H) 199-2.16 (m, | H)
1.67-190{(m, 6 H) 115, J=7.02 Hz, 3 H).
{06787} Compound 322: (§)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-
Vi) batylaminol-2-((2-(trifluoromethy lpyrimidin-4-yl} amino} butanoic acid. To a mixture
of (8)-2-amino-4-{(2-cthoxvethyl} (4-(5,6.7 8-tctrahydro-1,8-naphthynidin-2-vl} butyamino)
butanoic acid hvdrochloride (130 mg, 361 umol) in 4:1 THF/H20 (2 mL} was added 4-
chloro-2-(trifluoromethyDpyrimidine (73 mg, 398 umol} and NaHCOz (91 mg, 1.08 mmol)
and the resulting mixture was heated to 70° C for 1 b, cooled to 1t, and then concentrated in
vacuo. LCMS (ESI+H): m/z = 5252 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.12
(brs, LH) 721 (brd, /=745 Hz, I1H)6.74 (brs, L H) 6,42 (d, J=745 Hz, | H) 454 (brs, |
Hy368(brs, 2H)344-354(m, 2H)333-342(m, 3H)290-328(m, 5 H) 270 (.
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J=630Hz, 2Hy 2.60{brt, /=724 Hz, 2H) 224 (brs, 1 H}202-212 (m, 1 H) 1 83 - 1.90
(o, 2Hy 1.73 (brs, 4 H) 115 (¢, ~=7.02 Hz, SH).
[00788] Compound 323: (8)-2-((5-cyclopropyipyrimidin-2-vl) aminoj-4-({2-ethoxyethyl)
{4-(5,6,7,8~tetraliydro-1,8~-naphthyridin-2-yi} butylaming} butanoic acid. To a mixture of
(8)-2-amino-4-({2-cthoxvethyl) {4-(5,6,7 B-tetrahvdro-1 8-naphthvridin-2-v1} butyhamine)
butanoic acid hydrochloride {150 mg, 361 wmol) 4:1 10 THF/H20 (2 mL) was added 3-
cyclopropyi-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 1t, and then concentrated i vacuo,
The crude residue was purified by prep-HPLC to give the title compound. LUMS (ESHH): m/z
=4972 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.32 - 8.44 (m, 2 H) 7.60 (d,
J=745Hz, IH) 6.65(d, /=745 Hz, 1 H) 4.78 (dd, /=811, 5.04 Hz, 1 H) 3.78 (t, /=4 60 Hz,
2H}337-364(m, 8HY 330 (bors, TH) 328 (brs, 2H}2.73-287 (m, 4 H) 2.47 - 2.60 (m,
THY228-241(m, T H)1.71-201{m, 6 H) 1.19 (1, /=702 Hz, 3 H} 1.00 - 1.08 {m, 2 H}
0.70-0.78 (m, 2 H).
Scheme 34, Compound 324:
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[00789] Stop 1 ($)-2-((5-bromopyrimidin-4-vl} amino)-4-({2-ethoxyethyl} (4-(5,6,7,8-

N

tetraliydro-1,8-naphthyridin-2-yl} butyBamino} butancic acid: To a mixture of (S)-2-amino-
4-{{2-cthoxyethyl} {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyDamino} butanoic acid
hvdrochlonde {150 mg, 361 umol) in 4:1 THF/H>O (3 mL)} was added 5-bromo-4-
chloropvrimidine (77 mg, 398 pumol) and NaHCOs (152 mg, 1.81 mmol) and the resulting
mixture was heated to 70° C for 1 b, cooled to rt, and then concentrated in vacuo to give the
title compound that was used without further purification. LECMS (ESH): m/z = 5350
(M+H)"

[B0796] Step 2. (8)-4-((2-ethoxyethyl} (4-(5,6,7 8~ tetrahydro-1,8-naphthyridin-2-yi}

butyllamino}-2-(pyrimidin-4-ylamino) butanoic acid: To a mixtore of (§)-2-((5-

265



WO 2020/210404 PCT/US2020/027335

bromopyrmidin-4-v1} amino}-4-((2-cthoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
v1} butyamino} butanocic acid (387 mg, 723 yumol} in MeOH (20 mL) was added 20 wit%
Pd/C (200 mg) and the resulting mixture was stirred under an Ho atmoosphere for 3 h and then
filtered and concentrated i vacuo. The crude residue was punified by reverse phase prep-
HPLC to give the title compound. LCMS (ESIH): m/z = 457 3 (MAH)". TH NMR (400 MHz,
Methanol-d) S ppm 8.78 (s, THY R 20 (4, J=6 17 Hz, 1 H) 7.59(d. J=7 28 Hz, 1 H) 7.04 {d,
=728Hz, TH)666(d, J=728 Hz, THY 501 (brs, 1 H)3.78¢brd, J=4.19Hz 2 H) 332 -
363, I0H)275-287(m, 4H)}247-261(m, 1 H)237(brs, 1 H) 1.74 - 2.00 (m, 6 H)
117 (t, 3=7.06 Hz, 3 H).
180791} Compound 328: (8)-2-((3-cvanopyrazin-2-yi} aminoj-4-{{(Z-ethoxyethyl) {4~
(3,6, 7 8~tetrahydro- 1, 8-naphthyridin-2-pl} butyDamine} butanvic acid: To a mixture of (8)-
Z-gmino-4-(¢{2-cthoxyethyl} (4-(5,6,7 B-tetrahvdro-1, &-naphthyvridin-2-y1) butyDaming)
butanoic acid hydrochlonde {150 mg, 361 yumol} in i-PrOH (3 mb)} was added 3-
chloropvrazine-2-carbonitriie (35 mg, 398 pmol) and DIPEA (315 pl., 1.81 nuvnol) and the
resulting mixture was heated to 70° C for 1 h, cooled to 1t, and then concentrated i vacuo.
The crude residue was purified by prep-HPLC to give the title compound. LUMS (ESHH): m/z
= 4823 (M+H)". TH NMR (400 MHz, Methanol-ds) & ppm 825 (d. /=2.63 Hz, 1 H) 7.89 (d,
J=219Hz, T HY 721 (4, /=702 Hz, 1 H) 642 (d, /=745 Hz, 1 H) 445 (dd, J=7.02, 4 38 Hz,
THY371(t, /=320 Hz 2ZH) 351 {q, J=7.02 Hz, 2 H) 333 - 340 (m, 3 H}2.90-329(m, 5
Hy271(t, /=614 Hz, 2H)2.60(brd, J=2.63Hz, 2H)222-236(m, 1 H}2.09-2.19(m, |
Hy 183-193(m, 2H) 1.68-1.79 (m, 4 H) 1.16 (1, /=7.02 Hz. 3 H).
186792} Compound 326: (8)-4-((2-ethoxyethyl) (4-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-
v butybamine)-2-{{6-phenyipyrimidin-4-yl) amino} butanvic acid. To a mixture of (8)-2-
amino-4-{(Z-ethoxyethyl) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1} butyamino)
butanoic acid hydrochloride (150 mg, 361 pymol} in 4:1 THF/HO (2 mL) was added 4-
chloro-6-phenylpyrimidine (76 mg, 398 pmol) and NaHCO: (91 mg, 1.08 mmol) and the
resulting nixture was heated to 70° C for 1 h, cooled to 1t, and then concentrated i vacuo.
The crude residuc was purified by prep-HPLC to give the title compound. LCMS (ESE): nvz
=533 3 (M+H)". 'H NMR {400 MHz, Mcthanol-ds) 8 ppm 8.81 (s, | H) 7.87 {d, /=7.09 Hz,
2HY763-773(m, 3H)759(d, =721 Hz, I HY729(s, 1 H) 6.66{d, J=734 Hz, 1 H} 5.04
312 (m, THY380(brs, ZH)3.44-362(m BHY333-338(m, 2H)2.77-286(m, 4 H)
258brs, I H)2.42(brd, J=6.24 Hz, THY 1L.78 - 198 (m, 6 H) 1.21 ¢, /=691 Hz, 3 H).
[86793] Compound 327: (§)-4-((2-cthoxyethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
vi} butylaminol-2-((2-methyl-2H-pyrazolof4,3-djpyrimidin-7-vl} amino} butanocic acid: To
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a mixture of (8)-2-amino-4-({2-ethoxyethyl) (4-(5,6,7 &-tetrabydro-1, 8-naphthyridin-2-y1}
butyllamino} butanocic acid hydrochloride {150 mg, 361 umchy in 4:1 THE/H:O0 {2 mL) was
added 7-chloro-2-methyvi-2H-pvrazolol4,3-d|pyrinidine (67 mg, 398 umol) and NaH(COs (91
mg, 1.08 mmol} and the resulting muxture was heated to 70° C for 1 h, cooled to rt, and then
concentrated in vacuo. The crude residae was purified by prep-HPLC 1o give the title
compound. LCMS (ESI+): m/z = 511.3 (M+H)". 'H NMR {400 MHz, Methanol-d4} 8 ppm
857 (bre, 1 H)B849(¢s, T HY759(d, /=734 Hz, I H) 6,66 {d. =746 Hz, L ) 5.07 {brs, |
Hy409(6,3H) 38 (brs, 2H}344-3.67(m, §H)333-340(m, 2H}2.76-286{m, 4 H)
262-274¢m, 1 H3252(rd, =11.00Hz 1 H} 1.72-2.05 (m, 6 H) 1.19 (¢, /=697 Hz, 3
H).
[06794] Compound 328: (8)-4-((2-cthoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vl butybamino)-2-((2-(pyridin-3-yl) guinazolin-4-yi} amino) butanoic acid: To a mixture of
{5)-2-amino-4-{{2-cthoxyvethyl} {4-(5,6.7 R-tetrahydro- 1 8-naphthyrnidio-2-vH butyBamino)
butanoic acid hydrochloride {150 mg, 362 umol) in DMA (2 mL) was added DIPEA (315
pk., 1.81 mmol) then 4-chloro-2-(pyridin-3-vl) quinazolne (96 mg, 398 umol) 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 vacue. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (ESI+H): m/z = 384 3 (M+H)". 'H NMR (400 MHz,
Methanol-d4) & ppm9.56 (d, /=132 Hz, 1 H) 883 (dt, /=8.11, 1 86 Hz, 1 H} 858 - 8.66 (im, 1
Hy8.13(d, /=789 Hz, T H)772-789(m, 2H)745-760(m, 2 Hy712({d, /=745Hz 1
HY633(d, =745Hz, I H)492(brs, TH)370(, J=5.04Hz 2 H) 344 (g, /=702 Hz, 3 H)
309-320(m, SHY294 -3.02 (m, 261 (t, /=614 Hz, 2H) 241 -257(m, 3 H) 2.26 -
236(m, 1Hy166-183m 6 H)103-108(m, 1HY1.06¢, /=702Hz, 2H) 1.02-1.10
{m, 1 H).
[06795] Compound 329: (8)-4-((2-cthoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi) batyBaminol-2-((5-phenyipyrimidin-4-yl} amino} butanoic acid. To a mixture of {§)-2-
{{(5-bromopynmidin-4-y1} amino}-4-{(2-ethoxyethyly (4-(5,6,7 &-tetrabydro-1, 8-naphthyrdin-
2-v1} butyamino) butanoic acid (387 mg, 723 umol) was in 3.1 dioxane/H20G (2 mlL) was
added K2C0: (300 mg, 2.17 mmol), phenviboronic acid (220 mg, 1.81 mmol), then
Pd{dpphHiClz (33 mg, 72 wmol} and the resulting mixture was heated to 100° C for 2 h, cooled
to ¢f, and then concentrated in vacuo. The crude residue was punfied by prep-HPLC 1o give
the title compound. LCMS (ESI+H): m/z = 5333 (M+H)". 'TH NMR (400 MHz, Methanol-ds) 8
ppm 846 (brs, L H} 798 (brs, I1H}742-757(m, 5H) 7.10-720(m, } H) 6.34 - 6.41 (m,
THY441-448 (m, 1 H)3.66 (1, J=518Hz, 2H)347-352(m, 3H) 330 (brs, 2 H) 2.88 -
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329(m, SH) 268 {(, J=6.06Hz, 2H)252-260(m, 2H)208-229(m, 2 H) 182190
(o, 2H3 154 -179(m, 4 H) 1.13 - 119 (m, J=7.02 Hz, 3 H).
Scheme 35, Compound 330:
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100796] Step 1. (Si-tert-butvl 4-((2-acetamidocthyl) {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-ypl} butyamino)-2-((S-methylpyrimidin-2-vl} amino} butanoate: To a
maxture of (Si-tert-butyl 4-((Z-acetamidocthyl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-v1}
butylamino}-2-aminobutancate (150 mg. 335 pmol} and 2-chloro-5-methyl-pyvrimidine {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 umol) and the resulting mixture was heated to 100° C for
14 h, cooled to tf, and then concentrated in vacuo to give the title compound that was used
without further purification. LOCMS (ESI+) m/z = 540.1 (M+H)". Note: The t-butyl ester
starting material was prepared in an analogous manner to example 213,

186797} Step 2: (8)-4-({{8}-2~-methoxypropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi}
batylamina}-2-((5-methylpyrimidin-2-yliaming) butanocic acid: (Sy-tert-batyl 4-({2-
acctanudocthyl) (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-vl} butvDamino)-2-({(5-
methylpynmidm-2-v1) amino) butanoate (200 mg, 371 pmol) was taken up m 5.1 DCM/TFA
(2 mL) and the resulting mixture was stirred at vt for 5 h and then concentrated in vacuo. The
crude residue was purtfied by reverse phase prep-HPLC {0 give the title compound. LCMS
(ESI+): m/z =484.2 (M+H)". TH NMR (400 MHz, BMSO-ds} 8 ppm 822 (s, 2 H} 7.87 (br s,
THY 714 (brd, J=662 Hz, L H) 7.01 {brd, J=639 Hz, L ) 663 (brs, 1 H) 634 (brd,
J=T28 He, 1H) 431 (brs, THY333{(brs, 2H} 322 (brs, 2H} 270 (brs, 4 H) 2.60 (brs, 6
HY215¢(bre 3 H) 199 (brd, J=595Hz, ZH}1.79- 191 (m, 5H) 1.63 (brs, 2 H) 1 48 (brs,
2 H).

[80798] Compound 331: (8)-4-((2-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-(pyridin-3~-ylamine) butanoic acid
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186799 Compound 332: (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl butyamino)-2-((1-methyl-1 H-pyrazolof3,4-dfpyrimidin-4-pl} amino}
butanocic acid. To amixture of (8)-4-((Z-acetanmidoethyl) (4-(5,6,7. 8-tetrahydro-1,8-
naphthyridin-2-vl) butyDhamino)-2-ammobutanoic acid (150 mg, 383 umol) and 4-chloro-1-
methyl-1H-pyrazolo{3, 4-djpyrimudime (71 mg, 421 umol} in THF (2 mL) and Ho( {5 mL}
was added NaHCO: {161 me, 1.92 mmol} and the resulting mixture was stirred at 70° Cfor |
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. LOMS (ESI+): m/z = 5243
{(M+H)". 'H NMR (400 MHz, Methanol-ds) 5 ppm 824 (brs, 1 H) 7.99-8.13 (m, 1 H) 7.27
(brd, /=721 Hz, 1 H) 643 (brd, /=734 He. 1 H)456¢brs, 1 H) 395 (s, 3 H) 337 (brd,
J=6.60Hz, 4 H) 294 -306(m, 1 H}265-29%4 (m, TH) 261 (brt, J=752Hz, 2 H)2.24 -
238{m, 1 H)207-222{m, 1 H) 1.55-2.03 (m, 9 H).
100808] Compound 333: (8)-4-({2-acetamidocthyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({5-cyanopyrimidin-2-yi) amino} butanoic acid.
186801} Compound 334: (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yb} butybamino)-2-((5-(trifiuoromethypyrimidin-2-pi) amino} butanoic
acid: To a mixture of (5)-4-{(2-acetamidoethyl} (4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-yl}
butylyamino}-2~aminobutanoic acid (150 mg, 383 pmol) and 2-chloro-5-
{triflucromethyDpyrimidine (77 mg, 421 pmol) in THF (2 mL) and Hz0 (0.5 mL) was added
NaHCOs (161 mg, 1.98 mumol} 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 crade residue was purified by
reverse phase prep-HPLC to give the title compound. LOCMS (ESI+): nv/z = 538 .2 (M+H)™.
'H NMR (400 MHz, Methanol-ds) 8 ppm 8.32 (brs, ZH) 734 (d. J=7 45 Hz, 1 H) 6.49 (d,
J=T02Hz, T HY445(t, /=348 Hz, 1 H)332-350(m, 4 H) 287 (t, /=392 Hz, 2H}2.60 -
28200, 8H)2.10-225(m, 2H) 193 (s, 3 Hy 183 - 190 (o, 2 Hy 1 69 - 1.82 (m, 2 H) 1.56
- 1.67 (m, 2 H).
100802] Composund 335: (8)-2-(¢1 H-pyrazolof3,4-djpyrimidin-4-yl) amino}-4-{(2-
acetamidoethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} hutyllamino} butanoic acid:
To a mixture of (8)-4-((Z-acetammdocthyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-vi)
butyllamino}-2-aminobutancic acid (150 mg, 383 pmol) and 4-chloro-1H-pyrazolo[3,4-
dipyrinudine (65 mg, 421 pmol} i THF (2 mL) and Ho( (0.5 mL) was added NaHC(5 (161
mg, 1.92 mmol) and the resulting mixture was stirred at 70° C 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+): m/z = 510.2 (M-+H)Y". '"H NMR (400 MHz. Methanol-dy) & ppm
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8O6-8209(m, 2H}723-73%9(m, 1 H)640-654(m, 1 H)476-483(m, 1 H)333-342
(o, 4HY3.03(brs, TH)2T78-297(m, 4 H)Y2.58-274(m, S H) 231 {brd, /=370 Hz, 1 H}
2H1-222(m, THY 182~ 195 (m, 5 HY 1.76 (brs, 2 H) 1.65 {(brd, /=4.82 Hz, 2 H).
Scheme 36, Compeound 336:

HN’KQ

ChzHNW 0

N [ Boc MeO™0
------------------- o (R
NaBH.CN, “NH N, NaHB(OAC),

| AcOH, MeOH P | ACOH, DCE
O
Step 1 Step 2
S
LIOH, Hy,0
{CIEIOAS \  THFMeOH ’
L N NN N N N, N
Step 3 OhMe i\jlj Step 4 OH M RS
o & 5 “F
NHCbz NHCbz
A LT 5y
" N !
HN™ "0 ?\i‘ N ,i//%\\ HN g
VieGH H ¥ H
% H,N A NN L N HN N N. N
Step 5 I\A/ I \g‘/ ™1 NaHCOo, N &
. o b~ THF. H,0 j
SRS e o 336 =
Step 6

[008803] Step 1. tert-butyl 7-(4-((2-acetamidocthyDamino) butyl)-3,4-ditydro-1,8-
naphthyridine-1{2H}-carboxylate © To a mixture of N-{Z-aminoethyDacetanude (18 8 mlL,

197.12 mmol) and NaBH3CON (8.26 g, 131 41 mmol) in MeOH (300 mib) at 0° C was added
AcOH (37.6 mL, 637.07 mmol} then a solution of tert-butyl 7-(4-oxobutyl}-3,4-dihvdro-1,8-
naphthyridine-1{(ZH}~carboxylate (20 g, 65.71 mmol) in MeCGH (100 mL) and the resulting
mixture was stirred at rt for 16 h. The reaction mixture was poured into sat. ag. NaHCO: and
then concentrated in vacuo. The crude residue was punified by reverse phase prep-HPLC to
give the title compound. LOMS (EST+): m/z = 391 4 (M+H)™

100804] Step 2. (Bi-tert-butyl 7-(d-({2-acetamidoethyl) (3-(({benzyloxylcarbonyllaminoi-4-
methoxy~-d-oxobutyflamino) butyl}-3,4-diliydro-1,8-naphthyridine- 1{2H}-carboxylate: To a
mixture of tert-butyl 7-(4-((2-acetamidoethyvlamino)butyi)-3 4-dihvdro-1,8-naphthyvndine-
12H}-carboxylate (18 g, 46.09 mmol} and methyvl (28)-2-(benzyloxycarbonylamino}-4-oxo-

butancate (13.45 g, 50.70 nunol) in DCE (200 mL) at 0° € was added AcOH (4.0 mlL, 69 14
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mmol) then NaBH(OAC); (14.65 g, 69.14 mmol) was added in portions and the resulting
mixture was stirred at it for 12 h. The reaction mixture was poured into sat. ag. MaBHC(; (200
mb} and then extracted with ethyl acetate. The combined organic extracts were washed with
bring, dried over NaxSQq, filtered, and concentrated in vacuo. The crude residue was purified
by normal phase silica gel chromatography to give the title compound. LCMS (ESIH): w/z =
640.5 (M-+H)".

100805] Step 3: (S)-methy! 4-((C-acetamidoethyl} (4-(5,6,7,8-tetraliydro-1 8-naphthyridin-
2-vl} butylamino)-2-{{(benzyl oxyjcarbonylamino) butanoate: (S)-iert-butyl 7-(4-((2-
acetamidoethyl} (3-{((benzyloxy)carbonylaming)-4-methoxy-4-oxobutyDammo)butyl)-3,4-
dihydro-1,8-naphthyridine-1{2H) -carboxvlate (3.47 g, 5.42 vunol) was taken up in 4 M HCI
m EtOAc (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 punification. LCMS (ESI+):
m/z = 340 4 (M-+H)",

100806] Step 4 (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl
butyhamino)-2-{{((benzyioxy) carbonyflamino) butanoic acid: To a nuxture of (5)-methy! 4-
{{2-acetamidocthvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butylamino}-2-
{{{benzvloxy)carbonyljamino) butancate (3.5 g, 6.49 mmol} in 2:2:1 THF/MeOH/H:20 (50
mhb} was added LiOH H20 (1.09 g, 25.94 mmol) and the resulting mixture was stirred at it
for 1 b and then adjusted to pH = 4 by the addition of 1 M ag. HCl and concentrated in vacuo
to give the title compound that was used without further purification. LCMS (ESIH+): m/fz =
526.4 (M+H)",

186807} Step 3. (8)-d-{{2~acetamidoetisyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl
butyamino)-2-aminocbutanocic acid: To a mixture of (8)-4-((2-acetamidoethyl) (4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-v1} boatyDamino) -2-{{{benzyloxyjcarbonylaminc} butanoic
acid (2 g, 3.80 mmol) in i-PrOH (30 mL) was added 10 wt% Pd{OH)»/C (2 g} and the
resulting muxture was stirred under an Ho atomsphere for 16 h. The reaction muxture was
filtered and then concentrated in vacuo 1o give the title compound that was used without
further punification. LOMS (ESI+)y m/z = 3922 (M+H)™.

{86808} Step 6: (8)-d-{{2~acetamidoetiiyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl
butyDamino)-2-((5-bromopyrimidin-2-yl} amino) butanovic acid: Fo a solation of (25)-4-[2-
acetamidoethyl-]4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-v1} botyljamino|-2-amino-butanoic
acid (150 mg, 383 pmol) and 5-bromo-2-chloro-pvrimiding (89 mg, 460 pmol) in THF (2
mb} and HzO (0.5 mL) was added NaHCOs (161 mg, 1.92 mmol} and the resulting mixture
was stirred at 70° C for 1 h, cooled to 11, and then concentrated in vacuo. The crude residue
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was pui‘iﬁed by reverse phase prep-HPLC to give the title compound. LOMS (ESE+) m/z =
2 (M+HY TH NMR (400 MHz, Mcthanol-ds) 8 ppm 8.28 (s, 2 H) 7.34 {(d, /=7 28 Hz, 1
H)649(d, /=750 Hz, 1 H)432( J=573Hz, I H) 348 (brs, L H)332-351 (m,3 H)
276-291(m, 3H) 273 (brt, J=6.17Hz, 3H} 2.65¢(brt, J=739Hz, 2H) 260 - 268 (m, |
Hy260-292¢m, 1 H}2.15(brd, /=309Hz 2H} 192 (s, 3H) 1.87 (g, /=579 Hz, 2 H)
169-184(m, 2H) 1.58-1.69 (m, 1 H) 1.38-169{m, 1 H).
10080%] Compound 337: (S}-2-((7H-pyrrolof2,3-d[pyrimidin-4-yi} amino)-4-({2-
acetamidoethyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-y) butylamino} butanoic acid.
106818 Compound 338: (8)-2-(( 1 H-pyrazolof4,3-dfpyrimidin-7-yi) aminop-4-((2-
acetamidoethyl} (4-{5,6,7,8-tetrabydro-1 8-naphthyridin-2-pl} butyDlamine) butanoic acid.
[00811] Compound 339: (8)-4-((2-acetamidoethyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-pl} butyDamino)-2-{{2-methoxypyrimidin-4-vl) amine) butanoic acid
Scheme 37, (‘,ompuund 340:
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100812} Step 1. (8)-tert-butyl 2-((6-(1 H-pyrazel-1-yl) pyrimidin-4-yl) anino)-4-{{2-
acetimidoethyl) (4-(5,6,7, 8-tetrakydro-1,8-naphthyridin-2-yi} butylamine} butanoate: To a
mixture of (S)-tert-butyl 4~((2-acctamidocthyl} (4-(5,6,7 8~tctrahydro- 1, 8-naphthyridin-2-vi)
butyDamino}-2-aminobutanoate {150 mg, 335 pmol) and 4-chloro-6-(1H-pyrazol-1-vl}
pyrimidine (S0 mg, 279 umol} in t-AmOH (3 mL}) was added ~~BoONa (279 pb, 558 umol)
then +-BuXPhos-Pd-G3 (22 mg, 28 junol) and the resulting mixture was heated to 100° C for
5 h, cooled to 1t, and then concentrated in vacuo to give the title compound that was used
withowut further purification. LCMS (ESI+): m/z = 5925 (M+H)™.

100813] Step 2. (83-2-((6-{ | H-pyrazol-1-yl} pyrimidin-4-yl} amino}-d-({2-acetamidoethyl}
{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamino} butanoic acid: {S)-tert-butyvl 2-
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{6-(IH-pyrazol-1-v1) pyrimidin-4-vl ammno)-4-((2-acetanidocthyl} (4-(3,6,7 8-tetrahydro-
1,8-naphthvridin-2-y1} butyljamino) butanoate (148 mg, 249 pmol} was taken up i 3:1
DCM/TFA (2 mlL) and the resulting muxture was stirred at ¢t for 1.5 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 = 536.3 (M+H)". '"H NMR 400 MHz, DMSO-ds) & ppm
1423 (brs, 1H) 1063 {brs, L H)8.55(d, /=244 Hz, 1 H} 841 (d, /=073 Hz, 1 H) 831 (br
s, 2Hy8.07(brs, L Hy786(d, /=098 Hz, 1 H) 759(d, J=734Hz, L H} 7.08 - 7.13 (m, }
Hy6.63(d, /=734 Hz, 1 H)6.57(dd, /=257, V.71 Hz, T H) 4.63 (brs, 1 F} 3.43 (brd,
J=4TTHe, AH) 331 (brs, THY 316 {(brs, 5 H} 263278 {m, 4 H) 2.32 (brt, J=12.29 Hz,
TH)2.18 (brs, 1 H) 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-pl} butyDamino)-2-{{6-(dimethylomino}pyrimidin-4-yi) amino) butanoic
acid: To a mixture of (S)-tert-butyl 4-{({Z2-acetamidoethyl} (4-(5,6,7 8-tetrahydro-1 8-
naphthyridin-2-v1) butyhamino)-2-aminobutanoate (100 mg, 223 umaol) and 6-chloro-N,N-
dimethylpyrnimidin-4-amine (29 mg, 186 umol) n t-AmQOH (2 mL) was added 2.0M ~BuONa
i THF (186 pb, 372 pl) 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-tetrabyvdro-1, 8-naphthvridin-2-y1} butylamino)-2-({(6-
{(dimethylamino)pyrimidin-4-v1) amino} butanoate intermediate, LCMS (ESI): m/z = 569.6
{(M+H}", which was used withowt further purification. Of the butanoate intermediate, 130 mg,
229 pumol, was taken up in DCM (2 mL) was added TFA (400 uL) and the resulting mixture
was stirred at 1t for 3 h and then concentrated in vacro. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LUCMS (ESHY: m/z = 5133 (M+H)"
TH NMR (400 MHz, DMSO-ds) S ppm 796 (s, 1 H) 776 (brs, 1 H) 693 - 712 (m. 1 H) 6.71
(brs, LH)6.55(brs, 1 H)6.25(d, J=721Hz, | H)5.55(brs, L H)4.26 (brs, 1 H)3.22 (br
d, J=5S38Hz, 2H)3.10-3.14 (m, 2H) 293 (s, 6 H) 2.54 - 268 {(m, 5H} 233 - 245 {m, 3 H)
167-196(m TH) 148-1.60(m, 2 H) 1.31-147{(m, 2 H).

100815] Compound 342: {SI-4-((2-acetamidocthyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyhamino)-2-((2-(trifluoromethypyrimidin-4d-pi} amino} butanoic
acid: To a mixture of (S)-4-{(2-acetamidocthyl} (4-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-y1}
butyDamino}-2-aminobutancic acid {150 mg, 383 pmol) and 4-fluoro-2-
{trifluoromethylpyrimidine (76 mg, 460 pmol) in THF {2 mL) and HoO (0.5 ml) was added
NaHCOs (161 mg, 1.92 mmol) and the resulting nuxture was stirred at 70° C for | h and then
atlowed to cool to 1t and then concentrated in vacuo. The crude residue was purified by

273



WO 2020/210404 PCT/US2020/027335

reverse phase prep-HPLC to give the title compound. LOMS (ESE+): mi/z = 538.3 (M+H)".
H NMR (400 MHz, Methanol-ds) 6 ppm 8.09 (brs, 1 H) 724 - 734 (m, 1 H) 6.71 (brs, 1 H)
6.45(d, /=728 Hz, 1 H) 458 (brs, IH)332-343(m. 3 H)332-344 (m, 1 H) 2.84 (brs,
THI 273 (e d, J=551 Hz, 6 H) 247 - 266 (m, T H) 262 ¢bort, J=7 50 Hz, 2 H) 2.19 (br s, |
Hy2.02-214¢m, T HY 181 -194(m, SH) 1.7 (brs, 2H) 1.52 - 1.65 (m, 2 H).
100816] Compouvnd 343: (8)-4-((2-acetamidocthyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({5-cyclopropylpyrimidin-2-yi}) amineo} butanoic acid: To
a mixture of (8)-4-({Z-acetanudocthyl) (4-(5,6,7,8~tetrahvdro-1,8-naphthyridin-2-v1)
butyllamino}-2-aminobutanocic acid (150 mg, 383 pmol) and 5-cyelopropyl-2-
fluoropyrimidine {64 mg, 460 umol) in THF (2 mL) and H:zO (0.5 mL) was added NaHCOs
(161 mg, 1.92 mmol) and the resulting muxture was stirred at 70° C for 1 h, cooled to 11, and
then concentrated iz vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LCMS (ESI+): m/z = 5103 (M+H)". 'H NMR (400 MHz,
Methanol-dg) 6 ppm 8.06 (5, 2H) 7.27(d, J=728 Hz, | H) 644 (4. J=7 28 Hz, 1 H)4.32 (1,
J=5ST3Hz IH)334-344 (mm, 3HY322-330(m, T HY2.78-2.86 (m, 1 H) 2.78 - 2.89 (m,
TH}266-277(m, 5H) 256 -2.65(m, 3 Hy2.05-225(m, 2 H}1.92 (s, 3H) 1.81-1.90
(o, 2H31.66-179(m, 3H) 152 -164(m, 2H)085-097 (m, 2H) 0.53-0.64 (m, 2 H).
{00817 Compound 344: (8)-4-((2-acetamidoethyl} (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yl} butyDamino}-2-{{6-(tert-batyDpyrimidin-4-y) amino) butancic acid. To
a mixture of {S)-tert-butyl 4-{(2-acetamidocthyl} (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-
vi} butyhamino)-2-aminobutanoate (100 mg, 223 umol) and 4-(tert-butvi}-6-
chloropvrimidine (32 mg, 186 pmol) in t-AmOH (2 mb) was added 2.0M /-BuONa in THF
{186 pl, 372 pmol} and tBuXPhos-Pd-G3 (15 mg, 19 pmol) and the resulting nixture was
heated to 100° C for 14 b, cooled to 1t and then concentrated in vacue to give a (S)-tert-butyl
4-{(2-acetamidoethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butyhamimo)}-2-({6-(tert-
butyDpyrimidin-4-v1} ammo) butanoate intermediate, LCMS (EST+): m/z = 582 5 (M+H)",
which was used without farther purification. Of the butanoate imtermediate, 130 mg, 223
umol, was taken up in DCM (2 L) was added TFA (400 ul.) and the resulting mixture was
stirred at vt for 5 h and then concentrated in vacue. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESH): m/z = 526 .3 (M+H)™ TH NMR
{400 MHz, Methanol-ds) S ppm 835 (s, 1 H) 7.72 (brt, }=5 18 Hz, 1 H) 736 (brs, 1 H} 7.04
(d,J=728Hz, 1H) 657 (brd, J=11.69Hz, 2 H) 6.24(d, J=7.28 Hz, 1 H) 438 (brs, | H)
323(brd, I=5.07He, 3SH) 305308 (m, 2 H) 252 -2.72(m, 6 H) 2.32-2.49 (m, 4 H) 1 .67
199 (m, 7H) 1.49 - 164 (m, 2H) 1.39 (dt, }=13.89,6.73 Hz, 2 H} 1.20 (s, 9 H}.
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[06818] Compound 345: (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-ypl butyDamino)-2-((7-methyl-7TH-pyrrolof 2, 3-djpyrimidin-4-yl) amino}
butanocic acid. To a mixture of (S)-tert-butyl 4~((Z-acetanudocthyl} (4-(5.6.7 8-tetrahydro-
1,8-naphthyridin-2-vl} butylyamino)-2-anunobutanocate (100 mg, 223 umol) and 4-chloro-7-
methyl-TH-pyrrolof 2, 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 mixture was heated to 160° C for 14 h, cooled to 11, and then concentrated in vacuo
to give a (S)-tert-buiy! 4-((2-acetamidoethyvl} (4-(5,6,7 B-tetrahydro-1,8-naphthyvridin-2-v1}
butyvBamine}-2-((7-methyl-7TH-pyrrolo] 2, 3-djpyrimidin-4-yl} amine) butanoate mtermediate,
LCMS (ESI+)y: m/z = 5795 (M+H)", which was used without further purification. Of the
butanoate intermediate, 130 mg, 225 umol, was taken up m DCM (2 mL) and TFA (300 pl)
and the resulting mixture was stirred at 1t for 5 h and then concentrated 7n vacuo. The crude
residue was purified by reverse phase prep-HPLL €0 give the title compound. LCMS (ESIH+):
m/z =323 2 (M+H)". '"H NMR (400 MHz, Mcthanol-ds) 8 ppm 1395 - 1435 (m, 1 H) 1036
~J08 (m, T H) 822 -845(m, 2H) 804 (brs, | H) 7.60(d, J=728 Hz, I H} 740 (brs, 1 H)
TO0-713¢(m, L H} 663 (4, J=7T28Hz, 1 H} 494 (brs, TH)380(s,3H}3.40-347(m, 6
HY3.10-327(m, 4 H)264-281 (m 4 H)Y2.27-246(m, 2 H) 1.63 - 1.8% (m, 9 H).
Scheme 38, Compound 346:
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1806819] Step 1. (8)-4-((2-acetamidoetlyl) (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl}

batyllaminal-2-((5-bromopyrimidin-4-yl} amine} butanoic acid: To a mixture of (8)-4-((2-
acctanmuidocthvi} (4-(5,6,7 8~tctrahydro-1,8-naphthyridin-2-vl} butvl}aminc}-2-aminobutanoic
acid (200 mg, 511 pmol) and S-bromo-4-chloropyrimidine (109 mg, 562 pmol)y in THF (2
mbL} and H2Q (0.5 mL) was added NaHCGO5 (215 mg, 2.55 mumol) and the resulting snixture

was heated to 70° C for 1 b and then cooled to rt and then concentrated iz vacuo to give the
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title compound that was used without further purification. LOCMS (ESIH): m/z = 5483
{(M+H)".
[00826] Stop 2. (S)-4-((2-acetamidocthyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yi}
buryllamino}-2-(pyrimidin-4-ylamino} butanocic acid: To a mixture of (8)-4-((2~
acetamidoethyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} batyamino}-2-((5-
bromopyrimidin-4-vi) amino) butancic acid {200 mg, 364 65 umol, 1 eg) 1o MeOH (20 mL}
was added 20 wt% Pd/C (200 mg) and the resulting mixture was stirred under an Ho
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+): vz =470.2
(M+H)". 'H NMR (400 MHz. Methanol-ds) & ppm 837 (brs, 1 Hy 804 (brs, 1 H) 7.34 {(d,
J=134Hz, THY 659 (brs, LH)648(d, /=734 Hz, 1 H} 449 (brs, T H)3.34-348(m, 4
Hy2.59-306(m, 10H)2.06-226(m, 2H} 1.83-198(m, 5H} 1.59- 181 (m, 4 H).
100821 Compouvnd 347: (8)-4-((2-acetamidocthyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({3-cyanopyrazin-2-yl} amino) butanoic acid. Toa
mixture of (8)-4-({2-acetanudoethvl) (4-(5,6,7, 8-tetrahvdro-1,8-naphthvridin-2-vl)
butyllamino}-2-aminobutanocic acid hydrochloride (150 mg, 350 ymol) i i-PrOH (3 mL) was
added 3-chloropyrazine-2-carbonitrile (54 mg, 386 umol) and DIPEA (305 ul, 175 mmol)
and the resulting mixture was heated to 70° C for 1 h, cooled to i, and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 495 2 (M-+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
825(d, /=243 Hz, T HY 787 (d, =243 Hz, 1 H) 737(d, =728 Hz, 1 H) 6.50 (d, ./=7.28
Hz, 1H} 448, /=S07THz 1 H)333-349(m, 4 H) 264 -288 (m, 10 H) 2.25{g, /=544
Hz, 2H}185-196 (m, SH) 1.50-1.81 (m, 4 H).
Schene 39, Compound 348:
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180822] Step 1. (8)-tert-butyl 4-({2-acetamidoethyl) (4-(5,6,7.8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((6-methylpyrazin-2-yi} aming) butanoate: 7o a mixture
of ({(S)-tert-butyl 4~((2-acctanmidocthyl) (4-(5,6,7 8~tetrahvdro- 1, 8-naphthyridin-2-v1)
butyamino}-2-aminobutanoate {150 mg, 335 pmol) and 2-chloro-6-methyl-pyrinudine (36
mg, 279 umol} in t-AmOH (2 mL} was added 2.0M ~BuONa in THF (279 gL, 358 pmol)
then ~~BuXphos Pd G3 (22 mg, 28 pmol) ) and the reselting 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 (ESI+): m/z = 53401 (M+H)™

186823] Step 2: (8)-4-{(2-acetamidoethyl) (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl}
butyllamina)-2-((6~-methylpyrazin-2-vl) amino) butanoic acid: (S)-tert-butyl 4-((2-
acetanudocthyl} (4-(5,6,7 8-tetrahyvdro-1,8-naphthvridin-2-y1} butylamino}-2-((6-
methylpyrazin-2-vl) amino} butanoate (200 mg, 371 pumol) was taken ap in 3:1 DCM/TFA =
301 {2 mL) and the resulting mixture was stirred at it for 5 h 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 = 484 2 (MAH)". "H NMR (400 MHz, DMSO-ds) 5 ppm 7.81 (5, 1 H)
T4 (rt, /=338 Hz, IH}T756 (s, 1H}6.99-706(m, 2H) 651 {brs, 1 H} 624 (¢, /=721
Hz, 1HY427(q, /=611 Hz, I H)322-325(m, 2H)3.09-3.16{(m, 2 H}251-284 {m, 7
HY244-2490n, T H)236-2430m, 2H) 220, 3H) 1.92(dt, J=1333, 6790 Hz, | H)
179-185(m, THY 171 - 179 (m, 5 H) 1533 (q, /=727 Hz, 2 H} 1.35 - 145 (m, 2 H}.
Scheme 40, Compound 349:
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186824] Step 1. (S)-tert-butyl 4-({2~acetamidoetisyl) (4-(5,6,7,.8-tetrahydro-1,8-
naphthyridin-2-yl butylamino)-2-(guinoxalin-2-ylamino} butanoate: To a mixture of ({83~
tert-butyl 4-((Z-acetanmidoethyl) (4-(5.6,7 8-tetrahydro-1.8-naphthyridin-2-y1} butyljaming)-

2-aminobutanoate (150 mg, 335 ymol} and 2-chioroguinoxaline (46 mg, 279 umol) in t-
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AmQOH (2 mL) was added 2.0M /~BaONa (279 pb, 558 umol} then -BuXphos PAd G3 (22
mg, 28 umol} and the resulting mixture was heated to 100° € for 15 b, cooled to 1t, and then
concentrated 77 vacuo to give the title compound that was used without further purification.
LOMS (ESI+H): m/z = 576.1 (M+H)™

[00825] Step 2. (8)-4-((2-acetamidoethyl) (4-(5,6,7, 8-tetraliydro-1,8-naphthyridin-2-yi}
butyliamine}-2-(guinoxalin-2-ylamino) butanoic acid: ((S)-tert-butyl 4-((2-acetamidoethyl)
(4-(5.,6,7 8-tetrahydro-1,8-naphthyridin-2-vl) butyljanuno}-2-{(quinoxalin-2-vlamino)
butancate (200 mg, 347 umol} was taken up in 3:1 DCM/TFA (2 mL) and the resulting
mixture was stirred at it for 5 h and then concentrated s vacuo. The crude residuc was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+Y avz =320.2
(M+HY", 'H NMR (400 MHz, DMSGO-ds} S ppm 8.44 (5, L H) 786 (brs, L ) 7.74 (d, J=7.72
Hz, 1HY 766 (brd, /=706 Hz, 1 H} 747 - 753 (m, 2 H) 730 (ddd, /=8.16,5.62, 254 Hz, 1
Hy6.98(d, /=728 Hz, T H} 648 (brs, TH)6.19(d, J=728 Hz, 1 H} 435 - 443 (m, 1 H)
322(brd. J=S07THz 2H)310-305(m 2 HY252-2.71{m, 7TH)Y 2.33-2.48 (m, 3 H)
186-205(m, 2H) L7 - 177 (o, SHY 1 48- 159 (m, 2H) 1 34 - L 46 (m, 2 H).

Scheme 41, Compound 350:
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100826] Step 1. (Si-tert-butvl 4-((2-acetamidocthyl) {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butylamino)-2-((2-phenylpyrimidin-4-yl) amino} butanoate: To a
mixture of (S)-tert-butyl 4-((2-acetamidocthyl} (4-(3,6,7 8-tetrahydro- |, 8-naphthynidin-2-v1)
butylamino}-2-aminobutancate (150 mg. 335 umol} and 4-chloro-2-phenylpyrimidine {53
mg, 279 umol) in t-AmOH (3 ml.) was added 2.0M ~-BuONa in THF (279 ul., 558 pmol)

then ~BuXphos Pd (22 mg, 28 pmol) and the resulting muxture was heated to 100° C for 15
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h, cooled to rt, and then concentrated in vacuo to give the fitle compound that was used
without further purification. LCMS (ESI+): m/z = 602.5 {(M+H)"

[00827] Stop 2. (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yi}
butyllamine)-2-({2-phenyipyrimidin-4-pl) amino} htanoic acid: (S)-tert-butvi 4-((2-
acetamidocthyl) (4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-v1} butvDamine)-2-((2~
phenvipyrimidin-4-vi} amino) butanoate (150 mg, 249 umol) was taken up in DUM/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 1o give the title compound. LCMS
(ESI+Y: m/z = 546 3 (M+H)™. 'H NMR (400 MHz, DMSO-ds) 3 ppm 8.27 - 8.35 (m, 2 H)
814-820(m, 1 H)7.73(brs, L H) 762 (brs, L H) 744 (brd, J=355Hz, 3H)6.99 (brd,
J=T21Hz, THY639-661(m, 2H) 621 (d, /=721 Hz, T HH 450 (brs, THY3.01 -3.25 (m,
4H}2.66(brdd, J=1339, 666 Hz, 2H} 258 (brt, /=575 Hz, 4 H} 231 -243 (m, 2 H) 1 86
205 (m 2HY L7 - 178 (m. 5H) 133-1.62(m, 6 H).

100828] Compound 351: (SI-4-((2-acetamidocthyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyBamino}-2-((6-phenyipyrimidin-4-yl} amino} butanoic acid

1806829] Compound 352: (8)-4-({2-acetamidoethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((5-phenylpyrimidin-4-vi} amino} butanoic acid To a
mixture of (8)-4-{(2-acetamidocthyl) (4-(5,6.7 8-tetrahydro~1,8-naphthyridin-2-v1)
buty Daming}-2-({ 5-bromopyrimidin-4-y1) amino} butancic acid (100 mg, 171 umol} in 3:1
dioxane/Ho O {2 mb) was added KoCOs: (71 mg, 513 umol) and phenylboronic acid (31 mg,
256 ymol) then Pd{dppfiClz (13 g, 17 umol) and the resulting nuxture was heated to 100°
C tor 2 h, cooled to 11, and then concentrated in vacuo. The crade residue was purified by
prep-HPLC to give the title compound. LCMS (ESIH+): m/z = 546 3 (MA+H)™. 1H NMR (400
MHz, Methanol-d) S ppm S ppm 885 (s, 1 H} 822 (s, 1 HY 761 (5, 6 H) 6.66 (d, J=7 34 Hz,
THy S 14 (brt, J=624 Hz, 1 H)333-360{(m, 10H)273-288(m, 4 H) 257 (brs, | H)
239rd, J=7T09Hz, TH 1.94-210(m, 5H) 1.83 (brs, 4 H).
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Scheme 42, Compound 333:
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[868383] Step 1. (¢ S)wtert—bmyl 4-{{ 2~acetamidoethiyl) (4-(5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((6-methyl-2-{pyridin-4-yl} pyrimidin-4-yl} amino)
butanoate: To a mixture of ((S)-tert-butyl 4-{(2-acetamidocthyl) {(4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-vl) butyBamino)-2-ammobutanoate (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 #-
BuONa in THF (279 uL, 558 umol) then r-BuXphos Pd G3 (22 mg, 28 umol} and the
resulting mixture was heated to 160° C for 15 h, cooled to 11, and then concentrated in vacuo
to give the title compound that was used withowut further purification. LCMS (ESI+): m/z =
617 2 (M+H)".

[00831] Stop 2. (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yi}
butyflaming)-2-({6~-methyl-2-(pyridin-4-yi) pyrimidin-4-yl) amino} butanoic acid: (S)-tert-
butyl 4-((Z-acetamidoethvl} (4-(5,6,7 8-tetrahydro-1, 8-naphthvridin-2-y1} butylamine)-2-({(6-
methyl-2-{pyridin-4-vl) pynmidin-4-vi) amino) butanoate (200 mg, 324 wmol) was taken up
m 3:1 DCM/TFA (2 ml) and the resulting nuxture 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 (ESEH): m/z =561.2 (M+H)™. 'TH NMR {400 MHz, DMS()%}%} )
ppm 8.66{d, J=587THz, 2H) 8.13-8.1%{m, 2Hy 7.73 (brs. 1 H) 7.64 {brs, 1 H} 697 - 7.05
(m, t H}6.50 (brs, 2H)620(d J=T2 1 Hz, T H) 450 (brs, THY3.26-324(m, 2ZH) 311 -
38 {m 2H) 251280 (m, 8 H} 239 (brt, J=734 Hz, 2H) 232 (s, 3H) 1.99 (dg,
J=1366,673Hz, 1 H) 1.84-194 (m., THY168-1.79(m, 5H)149-159(m, 2H) 136 -
1.46 (m, 2 H).
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[66832] Compound 354: (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butyamino)-2-((2-methyl-2H-pyrazolof4,3-dfpyrimidin-7-vl} amino}
butanocic acid: 'To a mixture of (8)-4-{(2~acetamidocthyl) (4-(5,6,7 8-tetrahydro-~1,8-
naphthyridin-2-vl) butyDhamino)-2-ammobutanoic acid (200 mg, 311 pmol) and 7-chloro-2-
methyl-2H-pyrazolof4,3-djpyrinudine (95 mg, 562 umol} in THF (2 mL) Hz0 (0.5 mL} was
added NaHCO: (215 mg, 2.55 mmol) and the resulting mixture was heated tc 70° C for 2 h
and then cooled to 1t and then concentrated /7 vacuo. The cmde residue was purified by prep-
HPLC to give the title compound. LCMS (EST+): m/z = 53243 (M+H)". 'H NMR (400 MHz,
Methanol-ds) S ppm 8.62 (brg, L H) 850 (s, T H} 7.60(d, J=7 34 Hz, 1 H} 6.67 (4, /=734
Hz, 1H)S.07(brdd, J=831. 526 Hz, | H)4.10(s. 3H) 3.60 (brt, J=569 Hz 3 H) 345 -
355(m,3H)333-344(m, 4H)2.77-28% (m, 4 H)2.61-274(m, 1 H)256(brs, 1 H)
1.75-2.10 (m, 9 H).

100833] Compouvnd 3585 {8)-4-((2-acetamidocthyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({4-phenylpyridin-2-yl} amino) butaneoic acid.

186834] Compound 356: (8)-2-(/4,4 -bipyridin]-2-yiaminol-d-({ 2-acetamidoethyl) (4-
(3,6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-yi} butyllamine} butonoic acid.

Schene 43, Compound 357:
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100835] Step 1. (Si-tert-butvl 4-((2-acetamidoethyl) {4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-yl} butylamino)-2-({6-phenylpyrazin-2-yl) amino} butanoate: To a mixture
of ({S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7 B-tetrahydro-1,8-naphthyndin-2-y1)
butyllamino}-2-aminobutancate {130 mg, 333 pmol) and 2-chloro-6-phenylpyrazine (53 mg,
279 umob) in t-AmOH (3 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 {3 h,
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cooled to rt, and then concentrated /7 vacuo to give the title compound that was used without
further purification. LCMS (ESI+): m/z = 602.5 (M+H)™

[00836] Stop 2. (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yi}
butyliamino}-2-({6-phenylpyrazin-2-vl) amino} butanoic acid: (Sytert-butyl 4-((2-
acetamidocthyl) (4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-v1} butvlDamine)-2-((6~
phenvlpyrazin-2-yl} 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 in 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) § ppm 8.31 (5, 1 H) 8.02 (br s,
3HY 774 0rs, THY733-750(m, 4H) 699 (brd, /=721 Hz, 1 H) 650 (brs, 1 H) 6.20 (br
d,J=T09Hz, I H}438(brd, /=599 Hz, 1 ) 321 (brs, 2 H) 3,14 (brs, 2H) 2.52 - 2.80
(m, 8H)233-243 (m, 2H) 1.83-208(m, 2 H) 1.68- 181 {m, 5H) 1.53 (brd, /=7.09
Hz 4 H).

100837] Compound 358: {(S)-4-({ 2-acetamidocthyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyBamino}-2-((5-phenyipyragin-2-yl) amino} butanoic acid.

186838] Compound 359%: (8)-4-({2-acetamidoethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyllamino}-2-((6-{pyridin-4-pi} pyrazin-2-yi} amine} butanoic acid.
[00839] Compound 360: (8)-4-((2-acetamidoethyl} (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yl} butyDamino}-2-{{2-(pyridin-3-yi} quinazolin-4-vl} amino) butanovic acid.
To a mixture of (53-4-({2-acctamidoethyl} (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1}
butyDamino)-2-aminobutanoic acid hydrochlonde (150 mg, 383 pmol) in DMA (2 mL) was
added DIPEA (334ul, 1.92 mmol) then 4-chloro-2-(pynidin-3-vl} quinazoline (102 mg, 421
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 vacue. The crade residue was
purified by prep-HPLC to give the title compound. LCMS (ESI+): mv/z = 597.3 (M+H)". 'H
NMR {400 MHz, Methanol-d) Sppm .79 (s, L H} 938 (brd, /=745 Hz, 1 H) 9.07 (d,
J=5T70Hz, 1 H)8.64{t,/=811Hz, 1 H)821 {(dd, /=811, 548 Hz, 1 H) 8.06-815(m, 2
H) 787 (1, J=680Hz, 1 Hy 738 (brs, 1 H})6.64 (t,./=745Hz, 1 H) 544 (br d, /=789 Hz. |
Hy347-3620m, 6 H)333-340(m, 4H) 254-285(m, 6 HH 192-19%(m, 5 H) 1.74 -
1.90 (m, 4 H).

106848 Compound 361 &-((2-(dimethylamino)-2-oxoethyl) {4-(5,6,7 8-tetrakiydro-1,8-
naphthyridin-2-yi} butyllamino)-2-((1-methyl-1H-pyrazolof3,4-djpyrimidin-d-vl) amino}

buranoic acid
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186841} Compound 362: (8)-2-((5-cyanopyrimidin-2-yl} aminoj-4-((2-{dimethylamino}-2-
oxoethyl) (4-(5,6,7 8-tetraliydro-1,8-naphihyridin-2-yi} butyllamine} butanoic acid: To a
mixture of (8)-Z-amino-4-{(2-(dimethylamino}-2-oxocthyl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-vl) butyhamino) butanoic acid {150 mg, 383 pmol) and 2-chloropvrimidine-
S-carbonitrile {59 mg, 421 wmol} in THF (2 mL} and HoO (0.5 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 i vacuo. The crude residuc was purified by reverse phase
prep-HPLC to give the title compound. LCMS (ESI+): m/z = 4952 (M+H)™. 'H NMR (400
MHz, Methanol-ds) Sppm 833 -876 (m, 2 H) 734 {(d, }=7.02 Hz, 1 H) 647 {d, =702 Hz, 1
HY444-4550m, T H)3.69{brd, J=965Hz 2Hy337-346(m, 2H) 2.85-~305 (m, 10 H)
272277 (m, 2HY 260 -26T {(m, 2 2.04-228(m, 2 H) 184 - 194 (m, 2 H) 1.60- 180
{m, 4 H).
100842] Compound 363: 4-{{2-(dimethylaming)-2-oxoethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v8} butyBamino)-2-((5-Crifluoromethypyrimidin-2-pi} amina) butanoic
acid.
186843] Compound 364: (8)-2-(( 1 H-pyrazolof3,4-dfpyrimidin-4-yi) aminop-4-((2-
(dimethylaming)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl} butylamino)
butanocic acid: 'To a mixture of (8)-2-amino-4-{(2-{(dimethylamino}-2~-oxocthyl) (4-(5,6,7 8-
tetrahyvdro-1,8-naphthyridin-2-v1) butyDamino} butanoic acid {150 mg, 383 umol) and 4-
chloro-1H-pyrazolof3 4-dipyrinudine (40 ul, 421 umoeh) in THF (2 mb) and Ho O (0.5 mL)
as added NaHCO; (161 mg, 1.92 mmol) and the resulting mixture was stirred at 76° Cfor 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 (EST+): m/z = 5102
{(M-+H)". 'H NMR (400 MHz, ethanol-ds) 6 ppm 835 (s. T H) 822 (s, L H) 7.28 {d. J=7 45
Hz, 1H) 641 (4, J=745Hz, T H) 491 -494 m, T H)360-371(m, 1 H)345-355{(m, 1
Hy3.32-330(m. 2HI3.01 (5,3 H}291-299(m, 1 H)2.88 {5, 3 H) 2.81 {(brd, J=13.59
Hz, THY 2 75(brt J=6. 14 Hz, 2H)256-271 {m, 4 H) 224 (brd, J=4 82 Hz, 2 H) 1.87 -
20 (o, THY 164 - 187 (m, 4 H) 1.50-1.62 (m, 1 H).
[06844] Compound 365: (8)-2-((5-bromopyrimidin-2-yi} amino}-4-((2-(dimethylomino)-2-
oxeethyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yf} batyhamino} butancic acid: To a
solution of {($)-2-amino-4-{{Z-(dimethylanino}-2-oxoethyl} (4-(5,6,7 8-tetrabydro-1,8-
naphthvridin-2-v1} butyljanmino} butanocic acid (150 mg, 383 pumol) and 5-bromo-2-chloro-
pyrimidine {89 mg, 460 umol} m THF (2 mL} and F20 (0.5 mL} was added NaHCO: (161
mg, 192 mmol} and the resulting mixture was stirred at 70° C for 1 h, cooled to 11, and then
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concentrated in vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESH): m/z = 5482 (M+H)". 'H NMR (400 MHz, ethanol-dy) 3
ppm 828 (s, 2H) 730(d, J=7 28 Hz, 1 H) 6.45(d, =728 Hz, 1 H} 436 (1, J=6.06 Hz, 1 H)
366-379(m, 2H)336-342 (m, 2H)3.03 (5,3 H) 298 (brdd, J=13.78,7.17 Hz, 2 H)
285-292(m, SHY273{t, F=595Hz 2 H) 2.62{brt, J=T39Hz, 2H}2.14- 227 {m, 1 H)
201-212¢m, 1 H) 1 884{q J=390Hz 2 H) 1.70-1.80{m, 2 H) 1.539- 169 {m, 2 H}.
100845] Compound 366: (S)-2-(1 H-pyrazolofd,3-dpyrimidin-7-yi}) aminoj-4-((2-
(dimethylaminoi~2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthiyridiv-2-yi) butySiamino)
butanoic acid

106846] Compound 367: (8)-2-((6-(I H-pyrazol-1-yi} pyrimidin-4-yl}) amino}-4-((2-
{(dimethylaming)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1, 8~-naphthyridin-2-yl) butyllamings)
butanoic gcid.

1008471 Compouvnd 368 4-{{2-(dimethylaming)-2-oxoethiyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v8} butyBamino)-2-((2-(trifluoromethypyrimidin-4-pi} amina) butanoic
acid.

180848} Compound 369 (8)-2-((S-cyclopropylpyrimidin-2-pl} amina}-4-{(2-
(dimethylaming)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yl} butylamino)
butanocic acid: 'To a mixture of (8)-2-amino-4-{(2-{(dimethylamino}-2-oxocthyl) (4-(5,6,7 8-
tetrahvdro-1,8-naphthyridin-2-v1) butyamino} butanoic acid {150 mg, 383 umol) and 3-
cyclopropvi-2-fluoropyrimidine {64 mg, 460 ymoly in THF (2 mL} and HoO (0.5 mb} was
added NaHCG; (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. LCMS (ESE+): m/z = 5103
{(M+H)". 'H NMR (400 MHz, ethanol~ds) 6 ppm 8.07 (s. 2H) 720 (d, =728 Hz, 1 H) 6.39
(d, =728 Hz, THP433 ¢ =573 HzZ T HY3S55-372 (o, 2 HY 335 -340(m, 2 H) 3.04 (s,
3HY292-300(m, 1 HY282-292(m, 4H) 278 {(brt, J=7 17 Hz, 2H) 2.71 {1, }=6.17 Hz,
ZHYZA5( =780 Hz 2HY 205 -227 (m 1 HY 194 -206(m, 1 H) 187 (q. J=379 Hz 2
By 171 -1790m T H) 162~ 171 (m, 2H) 152~ 162 (0, 2H)0.84-0.97 (m, 2 H) 0.51 -
0.67 (m, 2 H).

186849] Compound 370: (8)-4-((2-(dimethylaminol-2-oxeethyl) (4-(5,6,7,8-tetrahydro-1,8-

naphihyridin-2-yi} butyllaminol-2-((3-fluoropyrimidin-2-yl) amino) butansic acid.
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Scheme 44, Compound 371:
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{00856} Step 1. (8)-2-((5-bromopyrimidin-4-yi} aminoj-4-{(2-{(dimethylamino}-2-oxoethyi}
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyl)amino) butanoic acid: To a mixture of
{5)-2-amino-4-({2~{dimethvlamino}-2-oxoethyl} {(4-(5,6,7, 8-tetrahydro-1,8-naphthynidin-2-vi}

-
ol

butylyamino) butancic acid (150 mg, 383 pmob) and 5-bromo-4-chloro-pyrimidine (39 mg,
460 pmol) m THF (2 mbL) and HoO (0.5 mb) was added NaHCG; (161 mg, 1.92 mmol) and
the resulting mixture was stirred at 70° C for 2 h and then allowed to cool 1o 1t and then
concentrated in vacuo to give the title compound that was used without further porification.
LCMS (ESI+): m/z = 5348 4 (M+H)™,

[00851] Stop 2. (S)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butylamino}-2-{pyrimidin-4-yiamino) butanoic acid: To a mixture of
(8)-2-{{5-bromopyrimidin-4-y1} amino}-4-((2-{dimethylamino)-2-oxoethyl) (4-(5,6,7 8-
tetrahvdro-1,8-naphthyridin-2-vl} butylanunoc} butanoic 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 mixture was filtered and concentrated in vacuo. The crude
residoe was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH+):
m/z =470.2 (M+H)". 'H NMR (400 MHz, cthanol-ds) 6 ppm 834 (s, L ) 7.91 (brs, | H)
726{brd, =706 He, TH)G6 58 (brs, TH}642(d, =728 Hz, 1 H) 4 54 (brs, 1 H) 3.58 (br
d,J=1566Hz, 1 H}334-346(m, 3H)304 (s, SH)285-292(m, 4H)251-279{(m, 7
Hy2 16 (brs, THY2.05(brd, J=595Hz 1 H) 1 87(q. J=5.95Hz, 2 H) 1.65- 182 {m, 2 H}
147 -1.65(m, 2 H).

166852} Compound 372: (3)-2-((3-cyanopyrazin-2-yi} aminoj-4-{{2-(dimethylamino)-2-
oxoethyl) (4-(5,6,7 8-tetraliydro-1,8-naphihyridin-2-yi} butyllamine} butanoic acid: To a
mixture of (8)-Z-amino-4-{(2-(dimethylamino}-2-oxocthyl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-vl}) butyamino) butanoic acid (200 mg, 511 pmol) and 3-chloropyrazine-2-

285



WO 2020/210404 PCT/US2020/027335

carbonitrile (86 mg, 613 ymol) in 7-PrOH (4 mL) was added DIPEA (445 uL, 2.55 mmol}
and the resulting mixture was stirred at 70° C for 12 h and then allowed to cool to rt and then
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESE): m/z = 4953 (M+H)". TH NMR (400 MHz, Methanol-ds) 8
ppm 957 (s, T H} 885 (brd, J=772 Hz, T H) 8.56 - 8.65 (m, 1 H) 8.29(d, }=7.94 Hz, 1 H}
FI2-785(m, 2H) 745 -754 (m, 2H) 718 (d, }=728 Hz, 1 H) 633 (d, J=728 Hz, 1 H}
504, 3=551Hz, T HY3.68(brd, J=1566Hz 1 H)350(brd, J=1521Hz, TH)3.11-325
(o, 2H)3.05(brd, J=4.63Hz, L H} 297 (5, 3H) 286 (brdd, J=11.91,573 Hz, 2 H} 2.78 (s,
3HY270-276(m, TH3250-268(m, 4 H) 240 (brd, J=639Hz, 1 HY2.22-233(m, |
H) 1.50-1.92 (m, 6 H).
[00853] Compound 373: (§)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7 8-tetralkydro-1,8-
naphthyridin-2-pl} butylamino}-2-{{2-phenylpyrimidin-4-yi} amino} butanovic acid
100854] Compound 374: (SI-4-((2-(dimethplamino}-2-oxoethyl) (4-{5.6,7,8-tetrahydro-1 8-
naphthyridin-2-yi} butylamino)-2-((6-phenylpyrimidin-4-yl) amino} butanoic acid

Scheme 45, Compound 375:
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{06855] Step 1. (8)-2-{{5-bromopyrimidin-4-vl} amino}-4-({ 2-{dimethylamino}-2-oxoethyi}
(4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi} butyllamino} butanocic acid: Yo a mixture of
(8)-2-amino-4-({2~(dimethylamino)-2-oxoethyl} (4-(5,6.7 8-tetrahvdro-1,8-naphthyndin-2-v1}
butylyamino) butancic acid (150 mg, 383 pmob) and 5-bromo-4-chloro-pyrimidine (39 mg,
460 pmol) m THF (1.2 mL) and H20 (6.3 mL) was added NaHCO: (166,93 mg, 1.92 mmol)
and the resulting muxtare was stivred at 70° C for 1 h and then allowed to cool to rt and then
concentrated in vacuo to give the title compound that was used without further porification.

LCMS (ESI+): my/z = 5348 4 (M-+H)"
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1806836] Step 2: (8)-4-{(2-(dimethylamino)-2-oxeethyl) (4-(5,6,7 8-tetrabydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((3-phenylpyrimidin-4-yi} amino} butanoic acid: Toa
mixture of (8)-2-{(5-bromopyrimidin-4-vl) amino}-4-{(2-{dimethylanino}-2-oxoethvi) (4-
(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y1} butyDamino) butanoic acid (210 mg, 383 umol)
and phenylboronic acid (56 mg, 459 umol) 1n dioxane (2 mL} and HoO (0.5 mL} was added
Pd{dpphHCh (28 mg, 38 pmol} and KoCOs5 (106 mg, 766 pmotl) and the resulting mixture was
stirred at 100° C for 2 b and then cooled to 1t and concentrated 72 vacuo. The crude residue
was purified by rever phase prep-HPLC to give the title compound. LCMS (EST+): m/z =
546 3 (M+H)" 'H NMR (400 MHz, Deuterium Oxide} 8 ppm 8.70 (s, 1 H) 8.10 (s, 1 H) 7.55
~7.65(m, 3 H) 749 (brd, J=758 Hz, 3H)6.53(d, J=7 46 Hz, 1 H)4.77 -4.78 (. | H) 4.13
~428(m, 2H)335-345(m, 3H)318-331 (m, 3H)284-299(m, 6 H)2.62 ~2.79 (m,
4241 (brs, TH) 219 (brs, L H) 1.85 (g, J=581 Hz, 2H) 1.70 (brs, 4 H).

1008571 Compound 376: (Sh-4-((2-(dimethplamino)-2-oxoethyl) (4-{5.6,7,8-tetrahydro-1 8-
naphthyridin-2-yl} butylamino)-2-({6-methyl-2-{pyridin-4-yl) pyrimidin-4-yl} amino)
butanoic acid.

100838] Compound 377: (8)-4-((2-(dimethylamino}-2-oxeethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((2-(pyridin-3-pl} quinarolin-4-yi} amino} butancic acid:
To a muxture of (8)-2-amino-4~((2~(dimethylamino)-2-oxoethvl} (4-(5,6,7, 8-tetrahvdro-1 8-
naphthyridin-2-v1} butyDamino) butanoic acid {150 mg, 383 pmol} and 4-chloro-2-(3-
pyvridviquinazohine {102 mg, 421 pmol) in DMA (4 mL) was added DIPEA (334 ul, 1.92
mmol} and the resulting mixture was stirred at 70° C for 12 b and then allowed 1o 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+H): m/z = 5972 (MAHY". 'H NMR (400 Mz,
cthanol-d) S ppm 957 (s, 1 H} 8 85 (brd, J=7 72 Hz, 1 H} 856 -8.65 (m, 1 H} 8.29 (4,
JI94Hz, THY7.72-785(m, 2H) 745 -754 (m, 2H) 7.18(d, J=7 28 Hz, 1 H) 6.33 (d,
=T28 Ho THS 04 ¢ I=551 Hz, T H) 368 (brd, F=15.66 Hz, 1 H) 350 (br d, J=15.21 Hz,
TH}311-325(m, ZH)3.05{brd, J=463 Hz, 1 H)2.97 (s, 3 H) 286 (brdd, }=1151,5.73
Hz, 28278 (s, 3Hy270-276 (m, 1 H) 250 - 268 (m, 4 H) 240 (br 4, }=639 Hz, | H)
222-233¢m, 1 H) 1.50-1.92 (m, 6 H).

186839] Compound 378: (8)-4-((2-(dimethylamino}-2-oxeethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((4-phenylpyridin-2-yi) amino) butanoic acid.
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Scheme 46, Compound 379:
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{00860] Step 1 fert-butyl (2-(2, 2-difluoroethoxyjethvljcarbamate: To a solution of tert-
butyl (2-hydroxvethylcarbamate (15 g, 93.05 mmol) in THF (100 mL) was added 60 wt%
NaH dispersion in mineral oil (8.19 g, 20472 mmol} at -10°  and the resulting mixture was
stirred for 30 min, at which time a solution of 2 2-difluorocthyl trifluoromethanesulfonate
{19.92 g, 93.05 mmol} m THF (10 mL) was dropwise added at -10° €. The mixture was
stirred at 0° C for 1 h and then diluted with water and then extracted with EtQAc. The
combined organic extracts were dried over NSOy, filtered, and concentrated under reduced
pressure. The crude residue was purified by normal phase silica gel chromatography to give
the title compound.

[86861] Step 2: 2-(2,2-difluoroethoxylethanamine hydrochioride: tert-butyl (2-(2,2~
difluoroethoxyyethyDearbamate (20 g, 88.80 mmol) was taken up in 4 M HCLin EtQAc (111
mb} and the resulting mixture was stirred at 1t for 30 min and then was concentrated in vacuo

to give the title compound that was used without further punification.
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1006862] Step 3: tert-butyl 7-(4-((2-(2, 2-difluoroethoxylethyDamino) butyi)-3,4-dikydro-1,8-
naphthyridine- I 2H-carboxylate: To a solution of 2-(2,2-diflucrocthoxylethanamine
hydrochloride (11.94 g, 73.92 mmol) in MeOH (100 mL) was added HOAc (5.64 mb, 98.36
mmol}, NaBH;CN (6.19 g, 98 .56 mmol}, then a solution of tert-butyl 7-(4-oxobutyl}-3.4-
dihydro-1,8-naphthyndne-12H}-carboxylate (15 g, 49.28 mmol) in MeOH (30 mL) was
added at 0° C and the resulting mixtare was stirred at rt for 1 h. The mixture was
concentrated i vacuo and then diluted with sat. ag. NaHCO- and the resulting mixture was
extracted with EtOAc and the combined organic extracts were dried over NaxSOa, filiered
and concentrated /7 vacuo to give the title compound that was used without further
purification. LCMS (ESI+): m/z = 414 4 (M+H)"
[B0863] Step 4. (Si-tert-butyl 7-(4-((3-{{(benzploxyicarbonylamino)-4-meth oxy~4-
oxobutyl) (2-(2,2-difluorocthoxylethylamino} butyl)-3,4-ditrydro- 1, 8-naphthyridine-1{2H}-
carboxylate. To a mixture of tert-butyl 7-(4-{(2-(2,2-difluorocthoxy jethyDamino)butvi}-3 4-
dibydro-1,8-naphthyndine- 1(2H)-carboxylate (19 g, 32.16 mmol} and (§)-methy] 2-
{{{benzyloxy)carbonvhamino)-4-oxobutanocate (8.53 g, 32.16 mmol) m DCE (200 mL} was
added AcOH (2.76 mL, 48.25 mmol) at 0° C was added NaBH{OAc)3 (10.23 g, 48.25 mmol)
and the resulting mixture was stirred at 1t for 2 h. The reaction mixture was diluted with
MecOH and then concentrated 7 vacuo. The crude residue was taken up in a mixture of DCM
and sat. ag. NalHCOs and the layers were separated. The agueous laver was extracted with
DCM and the combined organic extracts were dried over Naz504, filtered, and concentrated
under reduced pressure to give a residue. The crude residue was purified by normal phase
silica gel chromatography. LCMS (ESEH): m/z = 663.5 (M+H)"
1806854] Step 5. (8)-methyl 2-({({henzyloxy)carbonyliamino)-4-({2-(2,2~
difluoroethoxylethyl) (4-(5,6, 7, 8-tetrakydro-1,8-naphthyridin-2-v§} butyllamino} butanocate:
{S)-tert-butyl 7-(4-((3-({{(benzyloxy)carbonvljamino)-4-methoxy-4~oxobutyl) (2-(2,2-
difluorocthoxy jethy DBamino}butyly-3,4-dihydro-1,8-naphthyndme- 1 2H)-carboxylate 35 g,
5.28 mmol} was taken up in 4 M HCl o EtOAc (13.20 mb) and the resulting mixture was
stirred at rt for 8 h and then was poured into water, adjusted to pH = 8 by the addition of 1 M
NaOH, and exiracted with EtOAc. The combined orgamic extracts were dried over NaxSQq,
filtered and concentrated iz vacuo to give the title compound. LCMS (ESI+): m/z = 563 .4
{(M+H)".
[00865] Stop 6. (S)-2-{({bengyloxyicarbonyfaminal-4-((2-(2, 2-difluoroethoxylethyl) (4-
(5,6, 7 8~tetrahydro- 1, 8-naphthyridin-2-yl} butyDamine} butanvic acid To a mixture of (8)-
methyl 2-({({benzyloxy)carbonyamino)}-4-((2-(2,2-diflucrogthoxy)ethyl) (4-(5,6,7.3-
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tetrahydro-1 8-naphthyridin-2-v1} batvDamine} butanoate (2 8 g, 4 98 mmol) in THF (10 mL)
and HoO (10 mL) and MeOH (10 mL) was added LiIOH HoO (418 mg, 9.5 mmol) and the
resulting mixture was stured at it for 1 h and then was adjusted to pH=50 by the addition of 1
M ag. HCl and then was concentrated under reduced pressure to give the title compound that
was used without further purification. LCMS (ESHH}): m/z = 549 4 (M+H)™.
100866] Step 7. (8)-Z-amino-4-{{2-(2,2-dif luorcethoxyethyl} {4-¢5,6,7, 8-tetrakiydro-1,8-
naphthyridin-2-yi} butylamino) butanoic acid: To a solution of (8)-2-
{{{benzyloxy)carbonylamino)-4-((2-(2 2-difluorocthoxy)ethvl) (4-(5,6,7. 8-tetrabvdro-1,8-
naphthyvridin-2-y1} butyDamino) butanocic acid hydrochloride (3 g, 5.13 mmol) 1 i-PrOH (30
mb} was added 20 wt% Pd(OHR/C (720 mg) and the resulting mixture was stirred under an
Hz atmosphere for 3 h and then was filtered and concentrated i vacuo to give the title
compound that was used without further purification. LCMS (ESEY: m/z = 415 4 (M+H)Y"
100867] Step 8. (83-4-((2-{2, 2-difluoroethaoxypethyl} (4-{5,6,7,8-tetrahydro-1.8-
naphthyridin-2-yi} butylamino)-2-((1-methyl-1 H-pyrazolof3,4-djpyrimidin-4-yl) amina}
butanoic acid. To a mixture of (S)-2-ammo-4-{{{S)-2-thioro-3~-methoxypropvi) (4-(5,6,7, 8-
tetrahydro-1 8-naphthyridin-2-v1} butyvDamine} butanoic acid hydrochloride (150 mg, 333
pmol) in THF (1.6 mL) and HoG (0.4 mL) was added NaHCOs (140 mg, 1.66 mmol) then 4-
chioro-1-methyi-1H-pyrazolo|3.4-d ipvrimidine (62 mg, 366 pumol} and the resulting mixiure
was heated to 70° € for 1 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 prep-HPLU to give the
title compound. LCMS (ESI+): m/z = 347.3 (M+H)". 'H NMR (400 MHz, Methanol-ds) &
ppm 856 (s, TH) 848 (s, T H} 759(d, /=734 Hz 1 H)6.65(d, . =746 Hz, | Y 585-6.16
(m, THYS5.07 (brdd, =801, 532 Hz, 1 H)4.08 (5,3H)3.94-4.03 (m, 2 H) 3.78 {td.
S=IAT3 36THz 2HY349-364 (m, SH)332-340(m, 3H)2.74-2.88 (m, 4 H) 2 46 -
27300, 2H) 1.75-1.99 (m, 6 H).
[00868] Compound 380: (5)-2-((5-cyanopyrimidin-2-vi} amino)-4-({2-(2,2-
difluoroethoxyjethyl} (4-(5,6,7,8-tetrabydro-1, 8-naphthyridin-2-vl} butyhamino) butanoic
acid.
186869 Compound 381: (8)-4-((2-(2, 2-diffucroethoxyjethyl) {4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yb} butyDamino)-2-((5-(trifiuoromethypyrimidin-2-pi) amino} butanoic
acid: To amixtore of (§)-2-aminc-4-{{2-{2 2-diftacrosthoxyjethyl} {(4-(5,6,7 &-tetrahydro-
1,8-naphthvridin-2-vl) butyl}amino) butanoic acid bvdrochloride (150 mg, 333 umaol) m THF
{2 mL) and H20 (0.5 mL) was added NaHCG;3 (56 mg, 665 umol} then 2-chioro-5-
(triffooromethy Dpyrimidine (91 mg, 499 pmol) and the resulting mixture was heated to 70° C
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for 6 h, cooled to rt, adjusted to pH = 6 by the addition of 1 M ag. HCI, and then concentrated
inn vacuo. The crude residae was purnified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+H): mv/z = 361.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm
862, 2HY759(d, =734 He, TH) 664 (d, =721 Hz, TS84 -6.17(m, 1 H) 4.77 (dd,
J=E 50,307 He, T H)3.96(br 4, .4 40 Hz, 2H) 3. 78 {brt, /=14 37 Hz, 2 H) 3.44 - 3.55 {m,
SHY332-344(m, 3H)272-288(m 4H)244-256(m, 1 H)224-238(m, 1 H) 173 -
2.00 (m, 6 Hy.

[66876] Compound 382: (8)-2-((1 H-pyrazolof3,4-dipyrimidin-4-yl} amino}-4-((2-(2,2-
difluoroethoxylethyl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi} butyliamine) butanoic
acid: To a mixture of (8)-2-amino-4-((2~(2,2-difluorocthoxyvethyl} (4-(5,6,7 8-tetrahydro-~
1,8-naphthvridin-2-v1} butyvlamino) butanoic acid hvdrochlonde (150 mg, 333 umol) m THF
(1.6 mL} and H20 (0.4 mL} was added NaHCO; (140 mg, 1.66 mmol} and then the 4-chloro-
1H-pyrazolo|3.4-dipyrimmdine (57 mg, 366 umol) and the resulting mixture was heated to
70° C for 1 h, cooled to 11, 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 1o give the title
compoundLCMS (ESI+): m/z = 533.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm
887 (s, 1HIBO5 (s 1 H)759(d =734 Hz, 1H)665(d, /~734Hz, TH)584-615(m, 1
H) 526 (dd, /=8.68, 526 Hz, 1 H) 397 (brs, 2 H) 3.77 (1d, S=14.79, 355 Hz, 2 H) 3 .47 -
354, 3H)333-339m, 3H}2.76-285(m, 4 H}243-269(m, 2H)1.77-199(m, 6
Hj.

100871] Compound 383: (S}-2-((5-bromopyrimidin-2-yi) amino}-4-{((2-(2,2-
difluoroethoxylethyi} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyhamina) butanoic
acid: To a mixture of (S)-2-amino-4-{(2-(2,2-difluoroethoxylethvl} (4-(5,6,7 B-tetrahydro-
1,&-naphthvridin-2-y1} butyljamino) butanoic acid hydrochloride (150 mg, 333 umol) in THF
{1.6 mL) and H20 (0.4 mL} was added NaHCO3 (140 mg, 1.66 mmol) and then 5-bromo-2-
fluoropyvrimidine {65 mg, 366 umol) and the resulting mixture was heated to 70° Cfor T h,
cooled to 1, adjusted to pH = & by the addition of 1 M ag. H{l, and then concentrated in
vaeno. The crude residue was purified by prep-HPLC to give the title compound. LCMS
(ESI+): m/z = 5711 (M+H)y". 'H NMR (400 Mz, Methanol-ds} & ppm 8.41 (s, 2 H) 7.60 (d,
J=T34Hz, T H) 6,64 {d, =746 Hz, 1 H) 580 -622 (m, 1 H} 4.64 (dd, /=8.62, 5.07 Hz, 1 H)
395 (brt, =465 Hz, 2HY 378 {td, /=14 67, 183 Hz. 2 H)347-355 (m, 4 H)3.32 -3.46
(o, 3H325-330(m, 1 H)275-286(m, 4H)241-252(m, T H) 221 -234 (m, | H)
1.96{dt, =11.77, 6.04 Hz, 2 H) 1 80 (brd, /=281 Hz, 4 H).
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166872} Compound 384: (8)-4-((2-(2, 2-diflucroethoxyjethyi) {4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yb} butyDamino)-2-((2-(trifiuoromethyQpyrimidin-4-pi) amino} butanoic
acid: To a mixture of (8)-2-amino-4-((2-(2,2-difluorocthoxyjethyl} (4-(5,6.7 8~tctrahydro-
1,8-naphthvridin-2-v1} butyvllamino) butanoic acid hydrochlonde (150 mg, 332 umol) m THF
(1.6 mL} and Ho0 (1.4 mL} was added NaHCO; (140 mg, 1.66 mmol) and then 4-chloro-2-
(triffooromethy Dpyrimidine (67 mg, 366 pmol) and the resulting mixture was heated to 70° C
for 1 b, cooled to 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
(ESI+Y: m/z = 561.2 (M+H)™. 'H NMR (400 MHz, Methanol-d4) & ppm 8.25 (brd, J=6.11
Hz, 1HY7.59(d, =734 Hz, 1 H) 688(d. /=611 Hz, 1 H)6.64 (d, /=734 Hz, 1 H} 582 -
617 (m, 1 H) 483 (brs, L H)395(brs, 2H)3.77 (4d, J=14.70, 3.61 Hz, 2 H) 345 -3.57 (m,
SHy332-345(m, 3H)272-290(m, 4 H)243-256(m, 1 H)225-240{(m, 1 H) 1.70 -
203 {m, 6 H).

100873] Compound 385: (S)-4-((2-methoxyethyl) {4-(5,6,7,8-tetrahydro-1,8-naphthiyridin-
2-vl} butylumino)-2-{{5~-methylpyrimidin-2-yl) amino) butanoic acid

180874} Compound 386: (8)-4-(V2-methoxyethiyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridiz-
2=-vl} butyhaminao}-2-{pyridin-3-ylamino} butanoic acid

{00875 Compound 387: (S§)-4-((2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-yi} butylamino}-2-((I-methyl-1H-pyrazolef3,4-djpyrimidin-4-yl) amino) butanoic acid.
100876] Compound 388: (8)-2-((5-cyanopyrimidin-2-vl} amino)-4-((2-methoxyethyl) {(4-
(5.6, 7,8-tetraliydro-1,8-naphthyridin-2-ypl) butyflamino) butanaic acid

186877} Compound 389: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-
2-vl} butyDamino)-2-((5-(erifiuoromethyDpyrimidin-2-yl} amino) butancic acid.

106878] Compound 390: (8)-4-({2-methoxyethiyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vl} butyhamina)-2-{pyridin-2-ylamino) butanoic acid.

{60879 Compound 351: (8)-2-((1 H-pyrazoiof3,4-dJpyrimidin-4-yi) amino}-4-{{2~
methoxypethyl) (4-(5,6,7 8-tetrahydro-1,8-naphihyridin-2-yi} butyllamino} butanocic acid.
100886G] Compound 392: (S)-2-((5-bromopyrimidin-2-yi) amina}-4-{((2-methoxyethyl} {4-
(5,6, 7,8-tetraliydro-1,8-naphthyridin-2-yl} batyllamino) butancic acid.

100881] Compound 393: (8)-2-(( 1 H-pyrazolof4,3-dfpyrimidin-7-yi) amino}p-4-((2-
methoxyethyl} {4-(5.6,7,8-tetrahpdro-1 8-naphthyridin-2-vi} butpllamino} butanoic acid
[00882] Compound 394: (S)-4-((2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-vi} butyDamino}-2-((2-methoxypyrimidin-4-yi} amino} butancic acid
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166883] Compound 395 (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-
2-vl} butyDamino)-2-((6-methyipyrazin-2-pi) amino} butanoic acid
[00884] Compound 396 2-({5-cyanopyrazin-2-yi} aminoj}-4-{{(2-methoxyethyl) (4-{5.6,7,8-
tetrafipdro-1,8-naphthyridin-2-yi} butyllaminoe} butancic acid.
[00885] Compound 397: (8)-4-((2-methoxyethyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vd} butyfamino)-2-(pyrimidin-4-ylamino} butanoic acid.
100886] Compound 398: (S}-2-((5-fluoropyrimidin-2-vl) amino}-4-{{2-methoxyethyl) (4-
(5,6, 7,8-tetraliydro-1,8-naphthyridin-2-yl} batyllamino) butancic acid.
160887} Compound 399: (8)-4-({ 2-methoxyethivl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridi-
2=vl} butvBaminao}-2-({7-methyi-7TH-pyrrolof 2, 3-d jpyrimidin-4-y{} amino} butanoic acid
[00888] Compound 490: (8)-2-{(6-(tert-butylipyrimidin-4-yi} amino}-4-((2-methoxyethyl)
{4-(5,6,7 8-tetrahiydro-1,8-naphthyridin-2-yi) butylamino} butanoic acid
100888 Compound 481: (8)-2-((5-cyclopropylpyrimidin-2-yi} amina}-4-((2-methoxyethyl}
{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid
166896 Compound 402: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-
2-vl} butyDamino)-2-((6-(erifluoromethyDpyrimidin-4-yl} amino) butanecic acid.
106891} Compound 483; (8)-2-((6-(dimethylaminolpyrimidin-4-pl) amino}-4-{(2-
methoxyethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-ypi} butylamina) butanoic acid.
{00892} Compound 404: 2-((6-(I H-pyrazol-1-yl} pyrimidin-4-yl} amino)-4-((2-
methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi} butyllamino} butanocic acid.
100893] Compound 405; 4-((2-methoxyethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
vi} buryBamino)-2-{guinoxalin-2-ylamino) butanoic acid
1608594} Compound 486: (8)-4-(V 2-methoxyethiyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridiz-
2-vl} butyBaminao)-2-({5-methoxypyrazin-2-yl} amine} hutanoic acid.
[00895] Compound 407: (S$)-4-((2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-vi} butylamino}-2-({6-phenylpyrimidin-4-yi) amino) butanoic acid.
100896] Compound 408: (S)-4-((2-methoxyethyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-yl} butylamino-2-({2-phenylpyrimidin-4-yl}) amino) butanocic acid.
166897} Compound 489: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-
2-vl} butyDamino)-2-((5-phenyipyrimidin-4-yi) amino) butanoic acid
100898] Compound 410: (8)-4-({2-methoxyethiyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vl} butyhamina)-2-{(6-methyl-2-(pyridin-4-yl} pyrimidin-4-yl} amino) butanocic acid.
{00899 Compound 411: (§)-4-((2-methoxyethyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-yd} butylamino}-2-((2-{pyridin-3-vl} guinazolin-4-yi} amine) butanoic acid.
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[86906] Compound 412: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-
2-vl} butyDamino)-2-((6~-{pyridin-4-yi} pyrazin-2-yl} amine} butanoic acid.

[00901] Compound 413: (§)-4-((2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-vi} butyDamino}-2-((5-phenylpyrazin-2-ypl} amino) butanvic acid

[00902] Compound 414: (5)-4-((2-methoxyethyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vd} butyPamino}-2-({6-phenylpyrazin-2-pi} amino} butanoic acid

100903] Compound 415; (Sh-4-((2-methoxyethyl) {4-(5,6,7, 8- tetrahydro-1,8-naphthiyridin-
2-vl} butylumino)-2-{{ I~-methyl-1 H-pyrazol-5-pl} amine} butanvic acid

186984] Compound 416; (8)-2-¢benzofd]oxazol-2-plamino}-4-{(2-methoxyethyl} (4-

(3,6, 7, 8-tetraliydro-1,8-naphthyridin-2-yi) butyllaminoe} butanoic acid.

[00905] Compound 417: (S$)-4-((2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-vd} butyllamino}-2-((I-methyl- I H-benzof dlimidazol-2-yl) amino) butanoic acid

100906] Compound 418: (8)-2-(benzofdfihiazol-2-yiaming)-4-{{2-methoxyethyl) (4-

(5.6, 7, 8-tetraliydro-1,8-naphthyridin-2-ypl) butyllamino) butanaic acid

186947 Compound 419: (8)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-
2-vl} butyDamino)-2-({I-methyi-1 H-pyrazelof4,3-d[pyrimidin-7-y§} amino) butanoic acid.
106908 Compound 420; (8)-2-((9H-purin-t-yl} amino}-4-({2-methoxyethyl} (4-(5,4,7,8-
tetralipdro-1,8~-naphthyridin-2-yl} butyllamino) butancic acid.

[0090%] Compound 421: (§)-4-((2-methoxyethyl) {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vd} butyamino}-2-({5-phenylpyridin-2-yi) amino} butanoic acid.

100916] Compound 422: (S-4-((2-methoxyethyl) {4-(5,6,7,8-tetrahydro-1,8-naphthiyridin-
2-vl} butyllaminoj-2-{{4-phenyipyridin-2-yi} amino} butanoic acid.

180911} Compound 423: 8)-4-(V2-methoxyethiyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridi-
2=vl} butyhaminao)-2-{({I-methyl-1H-indazol-3-vi} amine} butanvic acid.

[00912] Compound 424; (S)-4-((2-methoxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-pd} butyDamino-2-((I-methyl-1H-indol-3-y1} amino} butanoic acid.

1009131 Compouvnd 425 (Ri-4-({2-methoxyethyl) (4-(5,6,7.8-tetrahydro-1,8-naphihyridin-
2-yl} butyl)amino)-2-{quinoxalin-2-plamino) butanoic acid.

[86914] Compound 426: (8)-4-((2-({2-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pl) butyBamino)-2-{{5-methylpyrimidin-2-yi} amino)
butancic acid.

[00915] Compound 427 (§)-4-((2-((2-methyipyridin-3-pi} oxyjethyl) (4-(5,6,7,8~
tetrafipdro-1,8-naphthyridin-2-yi} butylamino}-2-(pyridin-3-ylamine) butanoic acid
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[86916] Compound 428: (8)-2-((I-methyl-i H-pyrazolof3,4-djpyrimidin-4-yl}) amino}-4-
((2-{(2-methyipyridin-3-yl} oxplethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyllamine) hutanoic acid,

{80917} Compound 429: (8)-2-((5-cyanopyrimidin-2-vl} amino)-4-{(2~((2-methylpyridin-
3-yi} oxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyllamino) butanoic acid
100918] Compouvnd 430: (S)-4-((2-({ 2-methyplpyridin-3-vi} oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{3-{triftuoromethypyrimidin-2-yl)
amino} butanovic acid.

180919} Compound 431: (8)-4-{(2-((2-methyipyridin-3-pi} oxyjethyl} (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vpl} butypllamino}-2-{pyridin-2-plamino) butancic acid
[00926] Compound 432; (8)-2-((1 H-pyrazolof3,4-dpyrimidin-4-yl} amino)-4-({2-({2-
methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllaminoe}
butanocic acid.

100921] Compound 433: (S)-2-((5-bromopyrimidin-2-yi) aminop-4-{(2-((2-methylpyridin-
3-vl} oxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridis-2-yi) butySamine} butanoic acid.
1806922] Compound 434: (8)-2-(( 1 H-pyrazolof4,3-dipyrimidin-7-yl) aminol-4-((2-{{2~
methylpyridin-3-yi} oxyethyl} (4-(5.6,7,8-tetrabpdro-1 8-naphthyridin-2-vi} butpljaming)
butanoic acid.

[060923] Compound 433: (8)-2-((2-methoxypyrimidin-4-yl} amino)-4-{{2-((2-
methylpyridin-3-pl} oxplethyl} (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-ypi} butyllamino}
butanoic acid.

[86924] Compound 436: (8)-2-((6~-methyipyrazin-2-yi} amino)-4-{(2-((2-methylpyridin-3-
v oxylethyl} {4-(5,6,7,8-tetrahyidro-1,8-naphthyridin-2-yl) batyllamino} butanoic acid.
106925 Compound 437: (8)-2-({3-cyanopyrazin-2-yi} aminop-4-{{2-((2-methylpyridin-3-
v oxylethyl} (4-(5,6,7,8~tetrabkydro-1,8-naphthyridin-2-yl) butyllamino) butanoic acid
[00926] Compound 438: (8)-4-((2-((2-methylpyridin-3-pi} oxylethyil) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yf} butyllaminol-2-(pyrimidin-d-ylamino} butanoic acid
100927 Compound 439: {(S)-2-((5-fluoropyrimidin-2-yl} aminojp-4-{{2-({2-methylpyridin-
3-vl} oxypethyl) (4~(5,6,7,8-tetrahydro-1,8-naphthyridis-2-yi) butySamino) butanoic acid.
1806928] Compound 440: (8)-2-((7-methyl-7TH-pyrrolof2,3-djpyrimidin-4-vl} amine)-4-({2-
((2-methylpyridin-3-pl} oxylethvl) (4-(5,6,7, 8-tetrahiydro-1,8-naphthyridin-2-yi}

butyllamine) hutanoic acid,
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186929 Compound 441: (8)-2-((6-{tert-butyhpyrimidin-4-yi} amino}-4-({2-((2-
methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl) butyllamino)
butanoic acid.

[00936] Compound 442: (5)-2-{(5-cyciopropyipyrimidin-2-yi} amino)-4-((2-((2-
methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllaminoe}
butanocic acid.

[00931] Compound 443: (8}-4-((2-({2-methylpyridin-3-yl} oxylethyl) (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino}-2-{{6-(trifluoromethyhpyrimidin-4-yi)
amino) butanoic acid.

106932 Compound 444; (8)-2-((i-(dimethylaminolpyrimidin-4-pl} amino}-4-({2-{{2-
methylpyridin-3-yi} oxyjethyl) (4-(5.6,7,8-tetraliydro-1, 8-naphthyridin-2-yl} butylamino)
butanoic gcid.

1009331 Compound 445: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi) amino}-4-{{2-{(2-
methylpyridin-3-yl) oxplethyl) (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-yl} butyilamino)
butanoic acid.

100934} Compound 446: (8)-4-{(2-({2-methyipyridin-3-pi} oxyjethyl} (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vl} butypllamino}-2-{gquinoxalin-2-ylamine} butanoic acid
[00935] Compound 447; (8)-2-((5-methoxypyrazin-2-yl} amino}-4-((2-{{2-methylpyridin-
3-yi} oxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyllamino) butanoic acid
100936] Compound 448: (Sh-4-(12-({ 2-methyplpyridin-3-vi} oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphithyridin-2-pl) butyllamino)-2-({6-phenylpyrimidin-4-vl) amino)
butanoic acid.

180937} Compound 449: (8)-4-{(2-({2-methyipyridin-3-pi} oxyjethyl} (4-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-pl} butpllamino)-2-{{2-phenylpyrimidin-4-yi} aming)
butanoic acid.

[00938] Compound 450: (S)-4-((2-((2-methylpyridin-3-pi} oxylethyi) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllaminol-2-((5-phenylpyrimidin-4-yi} amino}
butanoic acid.

[86939] Compound 451: (8)-2-((6-methyl-2-(pyridin-4-yi} pyrimidin-4-yi} amino)-4-({2-
((2-methylpyridin-3-pl} oxylethyl) (4-(5,6,7,8-tetraliydro- L, 8-naphthyridin-2-yi}
butyllamine} hutanoic acid,

[00946G] Compound 452; (S$)-4-((2-((2-methylpyridin-3-pi} oxyjethyl) (4-(5,6,7,8~
tetrafiydro-1,8-naphthyridin-2-yi} butylamino}-2-((2-{pyridin-3-yi) quinazolin-4-yii amino}
butanoic gcid.
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186941} Compound 453: (8)-4-((2-({2-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6-(pyridin-4-yi} pyrazin-2-vl) amino}
butanoic acid.

{00942 Compound 454: (5)-4-((2-((2-methylpyridin-3-pi} oxylethyi) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butylaminol-2-((5-phenylpyrazin-2-yl} amino} butansic
acid.

{00943} Compound 455: (8)-4-((2-{( 2-methyipyridin-3-y} oxy)ethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyllamino}-2-{{6-phenylpyrazin-2-yi} amine} butanoic
acid.

106944] Compound 456; (8)-4-((2-(( 2-methylpyridin-3-pi} oxylethyl) (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yl} butyllamino)-2-((4-phenylpyridin-2-yl} amino) butanoic
acid.

100945] Compound 457 (Sh-4-((2-({6-methyplpyridin-3-vi} oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphithyridin-2-yi) butyllamino)-2-({4-phenylpyridin-2-yl} amino) butanocic
acid.

186946] Compound 458: (8)-2-((9H-purin-6-yi} amino)-4-{(2-((2-methylpyridin-3-yi)
oxyjethyl} (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl} butyfaminoc} butanvic acid.
[00947] Compound 459: (8)-2-((1-methyl-I1H-pyragolof4,3-d jpyrimidin-7-yi} aminoj-4-
{{2-((2-methylpyridin-3-vl} oxy)ethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butyamine} butanoic acid.

106948] Compound 460: (S)-2-(benzofdithiazol-2-viaminoe}-4-{(2-((2-methylpyridin-3-yi)
oxypletiyl) (4-{3,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butylamino} butanoic acid.
186949] Compound 461: (8)-2-(( -methyi-i H-benzofdfimidazol-2-yi} amino}-4-{(2-((2-
methylpyridin-3-yi} oxyethyl} (4-(5.6,7,8-tetrabpdro-1 8-naphthyridin-2-vi} butpljaming)
butanoic acid.

[00956] Compound 462: (5)-2-(benzofdloxarol-2-ylamine)-4-((2-({ 2-methylpyridin-3-yi)
oxypethyl) (4-(5,6,7 8-tetraliydro-1,8-naphihyridin-2-yl} butyllamino} butanoic acid
100951] Compound 463: (S)-2-((1-methyl-1 H-pyrazol-5-yl} amino}-4-((2-((2-
methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8~tetrabydro-1,8-naphthyridin-2-pl} butyilamino)
butanoic acid

106952 Compound 464; (8)-2-({I-methyl-1H-indazol-3-yl} amino}-4-((2-{{2-
methylpyridin-3-yi} oxyjethyl) (4-(5.6,7,8-tetraliydro-1, 8-naphthyridin-2-yl} butylamino)

buranoic acid
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1869331 Compound 465: (8)-2-((1-methyl-1 H-indol-3-yi} amino}-4-((2-{{ 2-methyipyridin-
3-vl} oxylethvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi) butyflamine} butancic acid.
{00954 Compound 466: (8)-4=-((2-((3-fluoropyridin-3-vl} oxylethvl) (4-{5,6,7,8-
tetrafipdro-1,8-naphthyridin-2-yl} butylamino)-2-((5-methylpyrimidin-2-yi} aminoj
butanoic gcid.

1009551 Compound 467 (SI-4-((2-((5-fluoropyridin-3-yi} oxyhethyl (4-{5,6,7,8-
tetrahydro-1,8-naphithyridin-2-pi} butyllamino)-2-(pyridin-3-ylamino) butanoic acid
[86936] Compound 468: (8)-4-((2-((5-fluoropyridin-3-yl} oxyjethyi} {4-(5.6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{I-methyl-1 H-pyrazolof3,4-djpyrimidin-
4-yi} aming} butansic acid,

1009571 Compound 469: (8)-2-((5-cvanopyrimidin-2-yl} amino)-4-((2-((5-fluoropyridin-3-
v oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamino) butanovic acid.
1009381 Compound 470: (S-4-((2-((5-fluoropyridin-3-yi} oxyhethyl (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{3-{triftuoromethypyrimidin-2-yl)
amino} butanovic acid.

186939] Compound 471; (8)-4-((2-((5-fluoropyridin-3-vl} oxylethyi} {4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vpl} butypllamino}-2-{pyridin-2-plamino) butancic acid
[00966] Compound 472; (8)-2-((1 H-pyrazolof3,4-d{pyrimidin-4-yl} amino)-4-({2-({5-
fluoropyridin-3-yi} oxyplethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi) butyllamine}
butanocic acid.

100961] Compound 473: (S)-2-((5-bromopyrimidin-2-yi} amino}-4-{{2-((5-fluoropyridin-
3-vl} oxylethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi} butylamino} butanoic acid
186952] Compound 474: (8)-2-(( 1 H-pyrazolof4,3-dipyrimidin-7-yl) aminol-4-((2-{{5~
fluoropyridin-3-pl} oxylethyl} {4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi) butyl)amina}
butanoic acid.

{80963} Compound 473: (8)-4-{(2~((5-fluoropyridin-3-yl} oxyplethyl) (4-{5,6,7,8-
tetrafiydro-1,8-naphthyridin-2-p} butyllaminol-2-({2-methoxypyrimidin-4-yl} amino}
butanoic acid.

186964} Compound 476: (8)-2-((6-{1 H-pyrazol-1-yi} pyrimidin-4-yi) amino}-4-((2-({5-
fluoropyridin-3-vl} oxyjethyl) {4-(5,8,7,8-¢etrahydro-1,8-naphthyridin-2-yi) butylamino}
butancic acid.

[00965] Compound 477 (8)-2-((6-(dimethylamino)pyrimidin-d-vl) amino}-4-{({2-((5-
Jluoropyridin-3-yij oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi) butyllamino}
butanoic gcid.
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[86966] Compound 478: (8)-4-((2-((5-fluoropyridin-3-yl} oxyjethyi} {4-(5.6,7,8-
tetrahiydro-1,8-naphthyridin-2-vi} butyllamino)-2-{{6-(trifluoromethypyrimidin-4-yi}
amine} butanacic acid.

[0806967] Compound 473: (5)-2-{(5-cyciopropyipyrimidin-2-yi} amino)-4-((2-((5-
fluoropyridin-3-yi} oxyplethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi) butyllamine}
butanocic acid.

[00968] Compound 480: (S)-2-((6-(tert-butyDpyrimidin-4-yl} amino}-4-{((2-((5-
flaoropyridin-3-yi) oxyjethyl) (4-(5,8,7,8-tetrafiydro-1,8-naphthyridin-2-yl) butyjamino}
butanoic acid

186969 Compound 481 (8)-4-(02-((5-fluoropyridin-3-vi} oxylethyi) (4-(5,6,7,8-
tetralipdro-1,8~-naphthyridin-2-vl} butyllamino-2-((7-methyl-7H-pyrrolo] 2,3-djpyrimidin-
4-pl} amino} butanoic acid

10097¢] Compound 482: (SI-4-((2-((5-fluoropyridin-3-yi} oxyhethyl (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi) butyllamino)-2-{(3-fluoropyrimidin-2-yi) aminc)
butanoic acid.

186971] Compound 483: (8)-4-((2-((5-fluoropyridin-3-vl} oxylethyi} {4-(5,6,7,8-
tetralpdro-1,8-naphthyridin-2-pl} butpllamino-2-{pyrimidin-4-plaming) butanocic acid
[00972] Compound 484: (8)-2-((S-cyanopyrazin-2-yé} aminop-4-((2-((5-fluoropyridin-3-yij
oxylethvl) (4-(3,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) butylamine} butanoic acid.
1009731 Compound 485: (Sh-4-((2-((5-fluoropyridin-3-yi} oxyhethyl (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6~-methylpyrazin-2-yi} amino} butanoic
acid.

186974] Compound 486: (8)-4-((2-((5-fluoropyridin-3-vl} oxylethyi} {4-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-vl} butpllamino)-2-{{6-phenylpyrazin-2-pl) amino} butanoic
acid.

[80975] Compound 487: (8)-4-((2~((5-fluoropyridin-3-yl} oxyplethyl) (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllaminol-2-((5-phenylpyrazin-2-yi} amino} butanoic
acid.

[86976] Compound 488: (8)-4-((2-((5-fluoropyridin-3-yl} oxyjethyi} {4-(5.6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6-(pyridin-4-p} pyrazin-2-vl) amino}
butancic acid.

{00977} Compound 489: (8)-4=-((2-((3-fluoropyridin-3-vl} oxylethvl) (4-(5,6,7,8-
tetrafiydro-1,8-naphthyridin-2-yi} butylamino}-2-((2-{pyridin-3-yi) quinazolin-4-yii amino}
butanoic gcid.
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[86978] Compound 490: (8)-4-((2-((5-fluoropyridin-3-yl} oxyjethyi} {4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6-methyl-2-{pyridin-4-vi) pyrimidin-4-
v amino) butanoic acid.

[806979] Compound 451: (8)-4-((2~((5-fluoropyridin-3-yl} oxyplethyl) (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butylaminol-2-((5-phenyipyrimidin-4-pl} amino)
butanocic acid.

100986G] Compound 492: (SI-4-((2-((5-fluoropyridin-3-yl} axyjethyl) (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyfamino)-2-{{2-phenplpyrimidin-4-yl} amino)
butanoic acid

106981} Compound 493: (8)-4-(02-((5-fluoropyridin-3-vi} oxylethyi) (4-(5,6,7,8-
tetralhipdro-1,8-naphthyridin-2-pl} butyllamino)-2-((6-phenylpyrimidin-4-yi} amina)
butanoic gcid.

100982] Compound 494: (S)-4-((2-((5-fluoropyridin-3-yi} oxyhethyl (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl) butyllamino)-2-{{ 5-methoxypyrazin-2-yi} amingc}
butanoic acid.

186983] Compound 495; (8)-4-((2-((5-fluoropyridin-3-vl} oxylethyi} {4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vl} butypllamino}-2-{gquinoxalin-2-ylamine} butanoic acid
{00984 Compound 496: (8)-4=-((2-((3-fluoropyridin-3-vl} oxylethvl) (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butyaminol-2-((4-phenyipyridin-2-vl} amino} butanoic
acid.

106985] Compound 497 (SI-4-((2-((5-fluoropyridin-3-yl} axyjethyl) (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butylamino)-2-{{5-phenylpyridin-2-yl} amino) butanocic
acid.

100986 Compound 498; (8)-2-((9H-purin-6-yl} amino}-4-({2-((5-fluoropyridin-3-yi}
oxyjethyl) (4-{5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) butyllaming) butanoic acid
[60987] Compound 499: (5)-4-((2~((5-fluoropyridin-3-yl} oxyplethyl) (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllamino}-2-({1-methyl-1H-pyrazolof4,3-dipyrimidin-
7-yb} amino} butanoic acid.

[86988] Compound 580: (8)-2-(benzofdithiazol-2-viamino}-4-{(2-((5-fluvropyridin-3-yl}
oxylethyl) (4-{5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butylamine) butanvic acid
106989 Compound 5381 (8)-4-(02-((5-fluoropyridin-3-vi} oxylethyi) (4-(5,6,7,8-
tetralhiydro-1,8-naphthyridin-2-yl} butyllamino)-2-((1-methyl-1 H-bengofdfimidazol-2-yi)

aming} butanoic acid.
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186996 Compound 582: (8)-2-(benzofd]oxarol-2-yplaminoj-4-{ 2-((5-fluoropyridin-3-yi)
oxylethyl) (4-{5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butylamine) butanvic acid
{00991} Compound 303: (8)-4=-((2-((3-fluoropyridin-3-vl} oxylethvl) (4-(5,6,7,8-
tetrafipdro-1,8-naphthyridin-2-yi} butylamino}-2-((I-methyl- 1 H-pyragol-5-pl} amino)
butanoic gcid.

1009921 Compound 584: (Sh-4-((2-((5-fluoropyridin-3-yi} oxyhethyl (4-{5,6,7,8-
tetrahydro-1,8-naphithyridin-2-pi} butyliamino)-2-({1-methyl-1H-indazol-3-yi) amina)
butanoic acid.

186993] Compound 305; (8)-4-((2-((5-fluoropyridin-3-vl} oxylethyi} {4-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-vi} butyllamino}-2-({1-methyi-1 H-indol-2-yi} aming)
butanoic acid.

{00994} Compound 506; (8)-4-((2-({G-methylpyridin-3-pi} oxplethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y{} butyllaminol-2-{(S5-methylpyrimidin-2-pl} amino}
butanoic acid.

186995} Compound 587 (8)-4-((2-({6-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{pyridin-3-plamino) butanvic acid
106996] Compound 388; (8)-2-({I-methyl-1H-pyrazolof3.4-djpyrimidin-4-yi} amino)-4-
((2~{(G-methylpyridin-3-yi} oxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)
butyllamine} butanoic acid.

1009971 Composnd 589: (8)-2-((5-cyanopyrimidin-2-vl} amino}-4-{(2-({6-methylpyridin-
3-yl} oxypethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthiyridin-2-yl) butyljamina} butanoic acid.
[86998] Compound 510: (8)-4-((2-({6-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-vi} butyllamino)-2-{{5-(trifluoromethy ) pyrimidin-2-yi}
amino) butanoic acid.

[00999] Compound 511: ($)-4-((2-((6-methyipyridin-3-pi} oxyjethyl) (4-(5,6,7,8-
tetrafipdro-1,8-naphthyridin-2-yi} butylamino}-2-(pyridin-2-ylamine) butanoic acid
1061000] Compouvnd 512: (8)-2-(¢1 H-pyrazolof3,4-d[pyrimidin-4-yl} amino)-4-{{2-({6-
methylpyridin-3-yl) oxplethyl) (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-yl} butyllamino)
butanoic acid.

1861001 Compound 513; (8)-2-((S-bromopyrimidin-2-yl) aminol-4-((2-({-methylpyridin-
3-vl} oxylethvl) (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-yi} butyllamino} butansic acid.
001002 Compound 514: (8)-2-((1 H-pyrazolof4,3-d[pyrimidin-7-yl} amino)-4-({2-({6-
methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyllamino)
butanoic gcid.
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1861 003] Compound 518: (8)-2-((2-methoxypyrimidin-4-yi} aminoj~4-((2-{{6~
methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl) butyllamino)
butanoic acid.

[001004] Compound 516: (5)-2-((6-methylpyrazin-2-pl) amino}-4-{(( 2-{{6~-methylpyridin-3-
v oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyllamino) butanovic acid.
1061005] Compound S17: (8)-2-((3-cyanopyrazin-2-pl} aminop-4-((2-({6-methyipyridin-3-
vi} axyhethyll (4-(5,6,7,8-tetrabydro~1,8-naphthyridin-2-yl) butvamino} butanoic acid.
[861006] Compound 518: (8)-4-((2-({6-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pl} butylamino)-2-{pyrimidin-4-plamino) butanovic acid
1061007 Compound 519; (8)-2-((S-fluoropyrimidin-2-y} aminop-4-{(2-((G-methylpyridin-
3-vl} oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi) butyllamino) butanoic acid.
[001008] Compound 528: (5} 2-((7-methyl-7TH-pyrrolof 2, 3-d jpyrimidin-4-yl) amino}-4-((2-
{{6-methylpyridin-3-yi} oxyjethyl) (4-{5.6,7,8-tetrabydro-1 S-naphthyridin-2-vi)
butyhaming} butanoic acid.

1861009 Compound 521 (8)-2-((6-{tert-butyhpyrimidin-4-yi} amino)-4-{({2~-((6-
methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl) butyllamino)
butancic acid.

[001010] Compound 522: (5)-2-((5-cyclopropyipyrimidin-2-vl) aminoj-4-({2-{(6-
methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butyllaminoe}
butanocic acid.

{00101 Compound 323: (S)-4-((2-{{G-methyipyridin-3-y} oxy)ethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino}-2-{{6-(trifluoromethyhpyrimidin-4-yi)
amino) butanoic acid.

106101 2] Compound 524; (8)-2-((i-(dimethylaminolpyrimidin-4-pl} amino}-4-({2-{{6-
methylpyridin-3-yi} oxyjethyl) (4-(5.6,7,8-tetraliydro-1, 8-naphthyridin-2-yl} butylamino)
buranoic acid.

1001013 Compouvnd 525: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi) aminc}-4-{{2-{(6-
methylpyridin-3-yl) oxplethyl) (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-yl} butyilamino)
butanoic acid.

1001914] Compound 526: (8)-4-{(2-{{6-methyipyridin-3-pi} oxyjethyl} (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vl} butypllamino}-2-{gquinoxalin-2-ylamine} butanoic acid
[001015] Compound 527; (8)-2-((5-methoxypyrazin-2-yl} amino}-4-((2-{{G~-methylpyridin-
3-vi} oxylethyil (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyllaminn) butanoic acid.
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[861016] Compound 528: (8)-4-((2-({6-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butylamino)-2-{{6-phenylpyrimidin-4-yi} amino)
butanoic acid.
{88101 7] Compound 528: ($)-4-((2-((6-methylpyridin-3-pi} oxylethyil) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butyBaminol-2-(C-phenylpyrimidin-4-yl} aminao}
butanocic acid.
{001018] Compound 330: (S)-4-((2-{{G-methylpyridin-3-y} oxy)ethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyBamino)-2-{{3-phenyipyrimidin-4-yi} amino)
butanoic acid
1861019 Compound 331 (8)-2-({G-methyl-2-(pyridin-4-pi} pyrimidin-4-yi} amino}-4-{(2-
({G~-methylpyridin-3-yl} oxylethyl) (4-{5,6,7 8~tetrahydro-1,8-naphithyridin-2-yi}
butyllamine} butanoic acid.
1001020] Compound 532: (Sh-4-((2-({6-methyplpyridin-3-vi} oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-pl) butyflamino)-2-{{2-{pyridin-3-yl} quinazolin-4-yl) amino)
butanoic acid.
1001921} Compound 333: (8)-4-{(2-{{6-methyipyridin-3-pi} oxyjethyl} (4-(5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-vl} butpllamino)-2-{{6-(pyridin-4-yl} pyrazin-2-yl) amino}
butanoic acid.
[001022] Compound 534: (8)-4-((2-((6-methylpyridin-3-pi} oxylethyi) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllaminol-2-((5-phenylpyrazin-2-yi} amino} butanoic
acid.
1861023] Compound 535 (8)-4-((2-({6-methyipyridin-3-yi} oxylethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6-phenylpyrazin-2-vl) amine} butanoic
acid.
[001024] Compound 536; (8)-2-((1-methyil-I1H-pyrazol-5-yi} amino}-4-((2-{({6-
methylpyridin-3-yi} oxylethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyllamino)
butanocic acid.
1061025 Compound 537: (S)-2-(benzofdioxarol-2-viamino)-4-({2-({G-methylpyridin-3-yi)
oxypletiyl) (4-{3,6,7,8-tetrabydro-1,8-naphthyridin-2-yi} butylamino} butanoic acid.
1861026] Compound 538: (8)-2-(( -methyi-i H-benzofdjimidazol-2-yi} amino}-4-{(2-((6~
methylpyridin-3-yi} oxylethyl} {4-(5.6,7,8-tetrahpdro-1 8-naphthyridin-2-vi} butpljaming)
butanoic acid.
[881027] Compound 539: (8)-2-(benzofdfthiarni-2-viamino}-4-({2-({6~methyipyridin-3-yi)
oxylethvl) (4-(3,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) butylamine} butanoic acid.
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1861028 Compound 540: (8)-2-((I-methyl-i H-pyrazolof4,3-djpyrimidin-7-yl} amino}-4-
((2-{{6-methyipyridin-3-yl} oxplethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyllamine) hutanoic acid,
[061029 Compound 541: (8- 2-((VH-purin-6-yl} amino}~4-({2-{{6~-methylpyridin-3-yi}
oxylethvl) (4-(3,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) butylamine} butanoic acid.
1001030] Compound S42: (Sh-4-((2-({6-methyplpyridin-3-vi} oxplethyl) (4-(5,6,7.8-
tetrahydro-1,8-naphithyridin-2-yi) butyllamino)-2-((3-phenylpyridin-2-yl} amino) butanocic
acid.
1001931 Compound 543: (8)-4-{(2-({2-methyipyridin-3-pi} oxyjethyl} (4-(5,6,7,8-
tetralpdro-1,8-naphthyridin-2-pl} butpllamino-2-{{5-phenylpyridin-2-y{} amino) butanaic
acid.
[001032] Compound 544; (8)-2-((1-methyl- 1 H-indazol-3-y8) amino}-4-({2-({6-
methylpyridin-3-pl} oxplethyl} (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-ypi} butyllamino}
butanoic acid.
1861033] Compound 545: (8)-2-((1-methyl-1 H-indol-3-yi}) amino}-4-((2-{{6-methylpyridin-
3-vl} oxylethvl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi) butyflamine} butancic acid.
1001934] Compound 346: (8)-2-((S-methyipyrimidin-2-yl) amino)j-4-({2-{pyridin-2-
vioxyiethyi) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butylamino} butanoic acid.
[861035] Compound 547: ($)-4-((2-(pyridin-2-yloxy)ethyl) (4-(5,6,7,8-tetrahydro-I 8-
naphthyridin-2-pl} butylamino)-2-{pyridin-3-plamine) butanoic acid.
1061036] Compound 548: (S)-2-((1-methyl-1 H-pyrazolof3,4-djpyrimidin-4-yi) amino}-4-
((2-(pyridin-2-yioxylethyl}) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyllamino)
butanoic acid
18061937 Compound 549: (8)-2-{{S-cvaenopyrimidin-2-vl} aminop-4-({2-(pyridin-2-
vioxyiethyi) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butylamino} butanoic acid.
[0061038] Compound 588: ($)-4-((2-(pyridin-2-yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1 8-
naphthyridin-2-yi} butyamino)-2-({5-(triflucromethypyrimidin-2-pi} amine} butanoic
acid.
1861039 Compound 551 (8)-2-(pyridin-2-ylamino}-4-((2-(pyridin-2-yloxylethy} (4-
(3,6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-yi} butyllamine} butonoic acid.
1061048 Compound 5352; (8)-2-({ 1 H-pyrazolof3,4-dfpyrimidin-4-yi} amino)-4-((2-{pyridin-
2-vlaxyjethyi) (4-(5,6,7,8-tetrakiydro-1 8-naphthyridin-2-yl} butyl)amino} butaneic acid
{86104 | Compound 553: (8)-2-((5-bromopyrimidin-2-yi) aminoj-4-{{2-{(pyridin-2-
vioxylethyl) (4-(5,6,7, 8-tesrahiydro-1,8-naphthyridin-2-vl) butyllamino) butanoic acid
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[861042] Compound 554: (8)-2-((1 H-pyrazolof4,3-djpyrimidin-7-y}) amino}-4-((2-{pyridin-
Z-vloxyethyl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-vl} butyllamino) butanocic acid.
[001043] Compound 553; (8)-2-((2-methoxypyrimidin-4-yl} amino)-d-{{2-(pyridin-2-
vioxylethyl) (4-(5,6,7,8~tetrahydro~-1,8-naphthyridin-2-vl) butyljamino) butanoic acid.
001044 Compouvnd 5386: (8- 2-((6-methylpyrazin-2-pl} amino}-4-((2-(pyridin-2-
viexylethyl) (4-(5,6,7, 8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid.
1061045 Compound 557: (S}-2-((3-cyanopyrazin-2-pl} amino)-4-({2-(pyridin-Z2-yloxyjethyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyllamine) butanoic acid

861846 Compound 358; (8)-4-((2-(pyridin-2-yioxy)ethyl) (4-{5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(pyrimidin-4-ylamino} butanoic acid

[001047) Compound 559: ($)-2-((5-fluoropyrimidin-2-yi} aminaj-4-((2-{pyridin-2-
vioxylethyl) (4-(5,6,7, 8-tesrahiydro-1,8-naphthyridin-2-vl) butyllamino) butanoic acid
1001048 Compound 560: (8)-2-((7-methyl-7TH-pyrrolo{ 2,3-d jpyrimidin-4-yl} amino}-4-((2-
{pyridin-2-vioxy)ethyi) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vi} butylamino} butancic
acid.

18061049 Compound 361 (8)-2-((6-(tert-butyDpyrimidin-4-yi} amino)-4-((2~(pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphithyridin-2-yl} butyljamine} butanocic acid.
001050} Compound 562: (8)- 2-{¢5-cyciopropylpyrimidin-2-yi} aming)-4-((2-{pyridin-2-
vioxylethyl) (4-(5,6,7, 8-tesrahiydro-1,8-naphthyridin-2-vl) butyllamino) butanoic acid
1061051 | Compound 563: (8)-4-((2-(pyridin-2-yloxylethyl) (4-(5,6,7 S-tetrahydro-1,8-
naphthyridin-2-v8} butyBamino)-2-((6-(rifluoromethypyrimidin-4-pi} amina) butanoic
acid.

1861032] Compound 564: (8)-2-((6-(dimethylaminolpyrimidin-4-vl} amino}-4-((2-{pyridin-
2=vioxyhethyl} (4-(5.4,7,8-tetrahydro-1 8-naphthyridin-2-vl} butyilamine} butancic acid.
[061053] Compound 563; (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yl) aminol-4-((2-
{pyridin-2~yioxylethiyl) (4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-yl} butyliamino) butanoic
acid.

1061054] Compound 566: {SI-4-((2-(pyridin-2-ploxylethyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yt} butyBamino)-2-(guinoxalin-2-ylamine) butanocic acid

1861 835] Compound 367; (8)-2-((S-methoxypyrazin-2-yi) amino}-4-{(2-(pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphithyridin-2-yl} butyljamine} butanocic acid.
[001056] Compound 568: (8)-2-((G-phenyipyrimidin-4-yi) aminae)-4-((2-(pyridin-2-
vioxylethyl) (4-(5,6,7,8~tetrahydro~-1,8-naphthyridin-2-vl) butyljamino) butanoic acid.
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[861057] Compound 569: (8)-2-((2-phenyipyrimidin-4-pl) amino}-4-({2-{pyridin-2-
Voxplethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl) butyliaminoe} butanoic acid.
[001058] Compound 570: (8)-2-((5-phenyipyrimidin-4-yi) aminao)-4-((2-(pyridin-2-
vioxylethyl) (4-(5,6,7,8~tetrahydro~-1,8-naphthyridin-2-vl) butyljamino) butanoic acid.
10081059 Compouvnd 871: (8- 2-((6-methyl-2-{pyridin-d-pi} pyrimidin-4-pl} amino}-4-({2-
{pyridin-2-ploxyiethyl) (4-(5,6,7, 8-tetrahydro-1 8-naphthyridin-2-yi} butyliaminc) butanocic
acid.

[861068] Compound 572 (8)-4-((2-(pyridin-2-vioxylethyl) (4-{5,6,7,8-tetrabydro-1,8-
naphthyridin-2-pl butylaminol-2-((2-(pyridin-3-pl} guinazolin-4-yi} amino} butanoic acid
1061061 Compound 5373; (8)-4-((2-(pyridin-2-yloxy)ethyl) (4-{5,6,7, 8-tetrah pdro-1,8-
naphthyridin-2-yi} butyllamino)-2-((6-(pyridin-4-yi) pyrazin-2-yl} amine} butanoic acid.
[001062] Compound 874: (8)-2-((5-phenyipyrazin-2-pl} amino}-4-((2-{pyridin-2-
viexylethyl) (4-(5,6,7, 8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino) butanoic acid.
1061063 Compound 575 {(S)-2-((6-phenyipyrazin-2-yl} aminc)-4-((2-(pyridin-2-
vioxylethyl) (4-(5,6,7,8-tetrakydro-1,8-naphtisyridin-2-yl} butylamino) butanoic acid.
1801964 Compound 576 (8)-2-((T-methyl-I H-pyrazol-5-yl} amino}-4-((2-{pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl} butyljamine} butanocic acid.
[001065] Compound 577: (8)-2-(benzofd]oxazol-2-vlamina)-4-((2-(pyridin-2-yloxyjethyl)
{4-(5,6,7 8-tetrahiydro-1,8-naphthyridin-2-yi) butylamino} butanoic acid

1001066] Compound S78: (8)-2-((1-methyl-1 H-henzo{dfimidazol-2-yl} amino}-4-({2-
{pyridin-2-vioxy)ethyil (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vi} butyliamino} butanocic
acid.

1861067] Compound 579: (8)-2-¢benzofdithiazol-2-viamino}-4-((2-(pyridin-2-vioxy)ethyi)
(4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-pl) butyllaming} butansic acid.

[001068] Compound 580: (8)-2-((1-methyl- 1 H-pyragolof4,3-djpyrimidin-7-yi} aminoj-4-
{{2~(pyridin-2-yloxyjethyl} (4-(5,6,7,8-tetrahydro~-1,8-naphthyridin-2-yl) butyl)aming)
butanocic acid.

1061069 Compound S81: (SI-2-((9H-purin-6-yi} amino}-4-{{2-{pyridin-2-yloxyjethyi) (4-
(5,6, 7,8-tetraliydro-1,8-naphthyridin-2-yl} batyllamino) butancic acid.

1861070] Compound 582; (8)-2-¢(S-phenyipyridin-2-vl} amino}-4-({2-(pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrahydro-1, 8-naphithyridin-2-yl} butyljamine} butanocic acid.
[061071 Compound 583: (8)-2-((4-phenyipyridin-2-vl) amino)-4-({2-(pyridin-2-
vioxylethyl) (4-(5,6,7,8~tetrahydro~-1,8-naphthyridin-2-vl) butyljamino) butanoic acid.
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1861072] Compound 584: (8)-2-((I-methyl-i H-indol-3~-yi} aminaop-4-((2-{pyridin-2-
Voxplethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl) butyliaminoe} butanoic acid.
[061073] Compound 583: (8)-2-((1-methyi-1H-indazol-3-yl) amino)-4-({2-(pyridin-2-
vioxylethyl) (4-(5,6,7,8~tetrahydro~-1,8-naphthyridin-2-vl) butyljamino) butanoic acid.
[081074] Compound 386: (5)-4-((2-(3, 5-difluorophenoxy)ethyl) {4-(5,6,7,8-tetraliydro-1,8-
naphithyridin-2-pl} butvfamino)-2-({5-methylpyrimidin-2-yl} aming) butanoic acid
1061075 Compound S87: (Sh-4-((2-(3, 5-difluoraphenoxylethyl) (4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-yl} butyamino)-2-(pyridin-3-ylamino} butanoic acid.

1861076] Compound 388: (8)-4-(¢2-(3,5-diflucrophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllamino}-2-((1-methyl-1H-pyrazolof3,4-djpyrimidin-4-pl} amino}
butanoic acid.

1001877 Compound 589: {8)-2-((5-cyanopyrimidin-2-yi} amino)-4-((2-(3,3-
diffuorophenoxylethyl} (4-(5,6,7,8-tctrabydro-1,8-naphthyridin-2-yi} butyllamino} butanoic
acid.

[861078] Compound 590: (8)-4-((2-(3,5-diffuorophenoxyletiivl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yb} butyDamino)-2-((5-(trifiuoromethypyrimidin-2-pi) amino} butanoic
acid.

{06107 Compound 591: (8$)-4-((2-(3,5-diffuorophenoxyjethyl} {(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-(pyridin-2-ylamine) butanoic acid

1001080 Compound 392: (8)-2-(11 H-pyrazolof3,4-djpyrimidin-4-yl} amino}-4-{(2-(3,5-
diftuorophenoxylethyl) (4-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-yl) butyilamino) butanoic
acid.

1861081 Compound 393; (8)-2-((S-bromopyrimidin-2-yl} aminol-4-((2-(3,5-
difluorophenoxyjethyl} (4-(5.4,7,8-tetrahpdro-1, 8-naphthyridin-2-vl) butpllaming) butanoic
acid.

[001082] Compound 594: ¢8)-2-((1 H-pyrazoiof4,3-d]pyrimidin-7-yl) aminoj-4-{{2-(3,5~
diffuorophenoxylethyl} (4-(5,6,7,8-tctrabydro-1,8-naphthyridin-2-yi} butyllamino} butanoic
acid.

1861083 Compound 595 (8)-4-((2-(3,5-diffuorophenoxyletiivl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-y8 butylyamino)-2-((2-methoxypyrimidin-4-yi} amino} batanoic acid.
1061084 Compound 596; (8)-4-(12-3,5-diflucrophenoxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-((6-methylpyrazin-2-yl} amino) butanoic acid.
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1861 085] Compound 597: (8)-2-((3-cyanopyrazin-2-pi} amino)-4-{{2-(3,5-
difluorophenoxylethyl} (4-(5,6,7,8-«tetrahydro-1,8-naplthyridin-2-vl) butyllamino) butanocic
acid.

[001086] Compound 598: (8)-4-((2-(3,5-diftuorophenoxyjethyl} {4-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-pl} butyDamino)-2-{pyrimidin-4-ylamino) butanoic acid.

1001087 Compound 399: (8)-4-(12-(3, 5-difluoraophenoxyleth i) (4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-yl} butyfamino)-2-({5-fluorapyrimidin-2-yi) amine} butanoic acid.

[861088] Compound 680: (8)-4-((2-(3,5-diffuorophenoxyletiivl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-ypl butyDamino)-2-((7-methyl-7TH-pyrrolof 2, 3-djpyrimidin-4-yl) amino}
butancic acid.

[06108% Compound 681: (8)-2-((6-(tert-butylpyrimidin-4-yl) amino}-4-((2-{3,5-
diffuorophenoxylethyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-yi} butyllamine} butanoic
acid.

[061090] Compound 602: (S)-2-((S-cycloprapyipyrimidin-2-yl} aminaj-4-((2-(3,5-
difluorophenoxylethyl} (4-(5,6,7. 8~tetrahydro-1,8-napiithyridin-2-pl) butyilamino) butanovic
acid.

1061091 Compound 683: (8)-4-(12-3,5-diflucrophenoxyiethyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butylamino)-2-((6-(trifiuoromethypyrimidin-4-yl) amino) butanoic
acid.

1001092 Compound 684: (S)-4-(12-(3, 5-difluorophenoxylethyl) (4-(5,6,7, 8-tetraliydro-1,8-
naphthyridin-2-yl} butylamino)-2-((6-(dimethylaminojpyrimidin-4-yi} amino} butanoic
acid.

1801993] Compound 688 (8)-2-(¢6-(I H-pyrazol-1-yl} pyrimidin-4-y) amino)-4-((2-(3,5-
difluorophenoxyjethyl} (4-(5,4,7,8-tetrahpdro-1, 8-naphthyridin-2-vl) butyljaming) butanoic
acid.

[80610%4] Compound 696: (5)-4-((2-(3,5-diftuorophenoxyjethyl} {4-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-vi} butplamino)-2-{guinoxalin-2-plamino) butancic acid

1061095 Compound 607: (Sh-4-((2-(3, 5-difluoraphenoxylethyl) (4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-yp8} butyBamino)-2-((5-methoxypyrazin-2-yl} amino) butanoic acid.
1861096 Compound 688: (8)-4-((2-(3,5-diflucrophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((6-phenylpyrimidin-4-yi} amino} butanoic acid.
[061097) Compound 609: (8§)-4-((2-(3,5-diffuorophenoxyjethyl} {4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino}-2-({2-phenyipyrimidin-4-yi} amino) butanoic acid.
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[861098] Compound 610: (8)-4-((2-(3,5-diffuorophenoxyletiivl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBamino)-2-((5-phenylpyrimidin-4-yl} amino} butanoic acid.
[061099 Compound 611: (§)-4-((2-(3,5-diffuorophenoxyjethyl} {(4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-({6-methyl-2-(pyridin-4-yi) pyrimidin-4-y} amino)
butanoic gcid.

1001100] Compound 612: (S}-4-(12-(3, 5-difluorophenoxylethyi) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butylamino)-2-((2-(pyridin-3-yi} quinazolin-4-yl) amino} butanoic acid.
1861101} Compound 613: (8)-4-((2-(3,5-diffuorophenoxyletiivl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino)-2-((6-(pyridin-4-pl} pyrazin-2-yi} amino} butanovic acid.
1061102 Compound 614: (8)-4-(12-3,5-diflucrophenoxyiethyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({3-phenylpyrazin-2-yl} amino) butanoic acid.

[081103] Compeound 613: ¢(5)-4-((2-(3, 5-difluorophenoxy)ethyl) {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-pl} butylyamino)-2-{{6-phenplpyrazin-2-pl} amino} butanoic acid.

1061 104] Compound 616: (SI-4-((2-(3, 5-difluoraphenoxylethyl) (4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-pt}) butyDamino)-2-((I-methyl- 1 H-pyrazoel-5-yi} amino} butanoic acid.
1861185 Compound 617: (8)-2-(benzofdjoxazol-2-viamino)-4-{{2-(3,5~
difluorophenoxyjethyl} (4-(5.4,7,8-tetrahpdro-1, 8-naphthyridin-2-vl) butpllaming) butanoic
acid.

[8061186] Compound 618: ¢(5)-4-((2-(3,5-diftuorophenoxyjethyl} {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vi} butylamino)-2-{{ I-methypl-1 H-benzofdfimidazol-2-yl} amino} butanoic
acid.

[861107] Compound 619: (8)-2-(benzofdjthiazol-2-yiamino}-4-{(2-(3,5-
difluorophenoxylethyl} (4-(5,6,7,8-«tetrahydro-1,8-naplthyridin-2-vl) butyllamino) butanocic
acid.

[001108] Compound 620: (S$)-4-((2-(3,5-diffuorophenoxyjethyl} {(4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino}-2-({ -methyl-I H-pyrazolof4,3-d[pyrimidin-7-yl} amino)
butanocic acid.

1061109 Compound 621: {S)-2-((9H-purin-6-yi} amino)-4-({2-(3,5~difluorophenoxy)ethyl)
(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyllamine) butanoic acid

1861118] Compound 622; (8)-4-((2-(3,5-diflucrophenoxylethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-((S5-phenylpyridin-2-yi) amino) butanoic acid.

001111 Compound 623: (8§)-4-((2-(3,5-diffuorophenoxyjethyl} {(4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-({4-phenyipyridin-2-yl} amino} butanoic acid.
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[861112] Compound 624: (8)-4-((2-(3,5-diffuorophenoxyletiivl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl butyDamino)-2-((I-methyi-1 H-indazol-3-yi} amino) butanovic acid.
[061113] Compound 623; (8§)-4-((2-(3,5-diffuorophenoxyjethyl} {(4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino)-2-({ I-methyl-i H-indol-3-pi} amino} butanoic acid
[001114] Compouvnd 626: (85)-4-((2-(3, 5-dimethyl- IH-pyrazol-1-yl) ethvl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y{} butyllaminol-2-{(S5-methylpyrimidin-2-pl} amino}
butanoic acid.

1861115] Compound 627 (8)-4-((2-(3,5-dimethyl- I H-pyrazol-1-yi) ethyi} (4-{3,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{pyridin-3-plamino) butanvic acid

1861 116] Compound 628; (8)-4-({2-(3,5-dimethyl- 1 H-pyragol-1-yi} ethyl} {4-{5,6,7,8-
tetralipdro-1,8~-naphthyridin-2-yl} butyljamino}-2-((1-methyl-1 H-pyrazolof3,4-djpyrimidin-
4-pl} amino} butanoic acid

1001117 Compouvnd 629: (8)-2-((5-cyanopyrimidin-2-vl} amino)-4-((2-(3,5-dimethyl-1 H-
pyrazol-1-yi} ethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino) butanoic
acid.

1861 118] Compound 630: (8)-4-((2-(3,S-dimethyl- [ H-pyrazol-1-yi) ethyi} (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vl} butpllamino}-2-{{5-(trifluoromethy D pyrimidin-2-yi}
amine} butanacic acid.

[881119] Compound 631: (8)-4-((2-(3, 5-dimethyl- 1 H-pyrazol-1-yi} ethyl) {(4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p§} butyllamino}-2-(pyridin-2-ylaminoe} hutanoic acid.
1061120) Compound 632: (S}-2-((1 H-pyrazolo{3,4-djpyrimidin-4-yi) aminoj-4-{(2-(3,5-
dimethyl- 1H-pyrazol-1-yi) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butylamino)
butanoic acid

1061121 Compound 633: (8)-2-({S-bromopyrimidin-2-yl) amino}-4-((2-{3,5-dimethyi-1 H-
pyrazol-I-yl} ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butyl)aming) butanoic
acid.

10011221 Compound 634: (8)-2-((1 H-pyrazolof4,3-d[pyrimidin-7-yi} amino}-4-{(2-(3,5-
dimerthyl- 1H-pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)
butanoic acid.

1861123] Compound 635; (8)-4-((2-(3,S-dimethyl- [ H-pyrazol-1-yi) ethyi} (4-(5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vl} butyllamino}-2-{{2-methoxypyrimidin-4-yl} amino}

Buranoic acid
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1661124] Compound 636: (8)-4-((2-(3,5-dimethyl- I H-pyrazol-1-yi) ethyi} (4-{3,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6-methylpyrazin-2-vl) amine} butanoic
acid.

[881125] Compound 637: (8)-2-((3-cyanopyragin-2-yi} aminol-4-((2-{3,5-dimethyl- 1 H-
pyrazol-1-pi} ethyl) {4-(5,6,7,8~tetrahiydro-1,8-naphthyridin-2-vi) butyl)amino} butanoic
acid.

[001126] Compound 638: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl) ethyl} (4-{5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi} butyfamino)-2-{pyrimidin-4-ylamino) butanoic acid.
1861127 Compound 639%: (8)-4-((2-(3,S-dimethyl- [ H-pyrazol-1-yi) ethyi} (4-(5,6,7,8-
tetralpdro-1,8-naphthyridin-2-pl} butpllamino)-2-{{5-fluoropyrimidin-2-yl}) amino}
butanoic acid.

[001128] Compound 640: (5)-4-((2-(3, 5-dimethyl- IH-pyrazol-1-yl) ethvl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y} butyllaminol-2-((7-methyl-7TH-pyrrolof 2, 3-d jpyrimidin-
4-yi}) amino} butanoic acid.

1861129 Compound 641: (8)-2-((6-{tert-butyhpyrimidin-4-yi} amino}-4-{(2~(3,5-dimethyi-
I H-pyrazol-1-yl} ethvl) (4-(5,6,7, 8-tetraliydro-1,8-naphthyridin-2-yi} busyllamino} butanoic
acid.

[061130) Compound 642; (5)-2-((5-cyclopropyipyrimidin-2-vl) amino}-4-({2-(3,5-dimethyi-
1H-pyrazol-1-yi) ethyl} (4-{5,6,7,8-tetrahpdro-1,8-naphthyridin-2-yl} butyDamino) butanoic
acid.

001131 Compound 643: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl) ethyl} (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino}-2-{{6-(trifluoromethyhpyrimidin-4-yi)
amino) butanoic acid.

1861132 Compound 644; (8)-4-({2-(3,5-dimethyl- 1 H-pyragol-1-yi} ethyl} {4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yl} butyllamino)-2-((6-(dimethylamino)pyrimidin-4-yi)
aming} butanoic acid.

1061133] Compound 645: (8)-2-((6-(1 H-pyrazol-1-yi} pyrimidin-4-yi} aming}-4-{{2-(3,5-
dimerthyl- 1H-pyrazol-1-yi) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)
butanoic acid.

18061134 Compound 646; (8)-4-((2-(3,S-dimethyl- [ H-pyrazol-1-yi) ethyi} (4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-vl} butypllamino}-2-{gquinoxalin-2-ylamine} butanoic acid
[001135] Compound 647 (S)-4-({2-(3,5-dimethyi- 1 H-pyrazol-1-yi} ethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butylamino}-2-((5-methoxypyrazin-2-vi) amino}
butanoic gcid.
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[861136] Compound 648: (8)-4-((2-(3,5-dimethyl- I H-pyrazol-1-yi) ethyl} (4-{3,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pl) butylamino)-2-{{6-phenylpyrimidin-4-yi} amino)
butanoic acid.

[881137] Compound 649: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yi} ethyl) {(4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butyDaminol-2-((2-phenyipyrimidin-4-pl} amino)
butanocic acid.

[001138] Compound 6580: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yl) ethyl} (4-{5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyfamino)-2-{{5-phenplpyrimidin-4-yl} amino)
butanoic acid

1861139 Compound 651; (8)-4-((2-(3,5-dimethyl- 1 H-pyragol-1-yi} ethyl} {4-{5,6,7,8-
tetralipdro-1,8~-naphthyridin-2-yl} butyljamino)-2-((6-methyl-2-{pyridin-4-v) pyrimidin-4-
v} amino) butanoic acid

1001140] Compouvnd 652: (S-4-((2-(3, 5-dimethpl- I1H-pyrazol-1-pl) ethvl) (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-pl) butyflamino)-2-{{2-{pyridin-3-yl} quinazolin-4-yl) amino)
butanoic acid.

1861141 Compound 653; (8)-4-((2-(3,S-dimethyl- [ H-pyrazol-1-yi) ethyi} (4-{5,6,7,8-
tetrahpdro-1,8-naphthyridin-2-vl} butpllamino)-2-{{6-(pyridin-4-yl} pyrazin-2-yl) amino}
butanoic acid.

[801142] Compound 6384: (5)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yi} ethyl) {(4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-p} butyllaminol-2-((5-phenylpyrazin-2-yi} amino} butanoic
acid.

[861143] Compound 655 (8)-4-((2-(3,5-dimethyl- I H-pyrazol-1-yi) ethyi} (4-{3,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyllamino)-2-{{6-phenylpyrazin-2-vl) amine} butanoic
acid.

{001 144] Compound 636: (8)-4-({2-(3,5-dimethyi- 1 H-pyrazol-1-yi} ethyl) (4-(5,6,7,8-
tetrafipdro-1,.8-naphthyridin-2-yl} butylamino}-2-((I-methyl-1 H-pyrazol-5-yl} amino)
butanocic acid.

1061145 Compound 657: (S)-2-(benzofdfoxarol-2-yiamino}-4-((2-(3, 5-dimethyl- 1 H-
pyrazol-I-pl} ethyi) (4-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-yi) butyllamino) buianoic
acid.

1061 146] Compound 658: (8)-4-({2-(3,5-dimethyl- 1 H-pyragol-1-yi} ethyl} {4-{5,6,7,8-
tetralhiydro-1,8-naphthyridin-2-yl} butyllamino)-2-((1-methyl-1 H-bengofdfimidazol-2-yi)

aming} butanoic acid.
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1861147] Compound 659: (8)-2-(benzofdithiazol-2-viamine}-4-{(2-(3,5-dimethyi- I H-
pyrazgol-I-vl} ethyl) (4-(5,6,7,8-tetrabrydro-1,8-naphthyridin-2-yl) butyllamine) butanocic
acid.

[8061148] Compound 660: ($)-4-((2-(3,5-dimethyl- 1 H-pyrazol-1-yi} ethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yl} butyDaminol-2-((I-methyl- 1 H-pyrazolof4,3-djpyrimidin-
7-yd} amina} butanoic acid

1061149] Compound 661: {(S)I-2-((9H-purin-6-yi) amino)-4-({2-(3,5~-dimethyi-1 H-pyrazol-1-
vi} ethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyllamine} butanoic acid

1861 180] Compound 662; (8)-4-((2-(3,5-dimethyl- [ H-pyrazol-1-yi) ethyi} (4-{5,6,7,8-
tetralpdro-1,8-naphthyridin-2-vl} butpllamino-2-{{5-phenylpyridin-2-yf} amino) butanaic
acid.

1001151 Compound 663: (8)-4-((2-(3, 5-dimethyl- I1H-pyrazol-1-yl) ethvl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y{} butyllaminol-2-((4-phenylpyridin-2-pl} amino} butanoic
acid.

[861152] Compound 664: (8)-4-((2-(3,5-dimethyl- I H-pyrazol-1-yi) ethyi} (4-{3,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi) butyllamino)-2-{{I-methyl-1 H-indazol-3-yl) amino)
butancic acid.

{001 153] Compound 663: (S)-4-({2-(3,5-dimethyi- 1 H-pyrazol-1-yi} ethyl) (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yi} butyaminol-2-((I-methyl-TLH-indol-3-y8 amino}
butanocic acid.

1061154] Compound 666: (R)-4-({2~-methoxyethyl) (4-(5,6,7,8~tetrahydro-1,8-naphithyridin-
2-vl} butylamino)-2-{quinazolin-4-yiamino} buianoic acid. Prepared according to Scheme
A using Procedure A with 2-methoxyethan-1-amine, Procedure F with methyl (Ry-2-¢(tert-
butoxycarbonyllamino)-4-oxobutancate, Procedure H with 4-chloroquinazoling, and
Procedure P. LCMS theoretical m/z = 493 .3, [M+H|+, found 493.3.

[B81155] Compound 667: (S)-4-((2-methoxyethyl) {3-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-yi} pentyllamino)-2-{guinazolin-4-ylamino) butanoic acid. Prepared according to Scheme
A using Procedure A with 2-methoxyvethan-1-amine and (S)-4-((2-methoxvethyi) (5-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-v1) pentylamino}-2-(quinazolin-4-ylamino) butanoic acid,
Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical m/z =
5073 IM+H, found 507 3.

[001156] Compound 668: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-

2-pd} butyDaminol-2-{guinoxalin-2-ylaming) butanoic acid. Prepared according to Scheme
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A using Procedure A with 2-methoxyethan-1-amine, Procedire H with 2-chioroquinoxaline
and Procedure P. LCMS theoretical m/z = 493 3. [M+H}+, found 493 .3,
[001157 Compound 669: (28)-2-(quinazolin-d-ylamino)-4-{{4-(5.6,7,8-tetrah ydro-1,8-
naphthyridin-2-yi} butyl) {{tetrahydrofuran-2-pl) methyDamino) butanovic acid.
[001158] Compound 670: (8- 2-((6-(1 H-pyrazel-1-yi} pyrimidin-4-vi) amino}-4-({3-
Ffluoropropyl} {4-(5,6,7,8-teiralydro-1,8-naphthyridin-2-vi} butyllamino} butanoic acid: To
a mixture of (8)-2-amino~-4-((3-fluoropropyl} (4-(5.6.7 8~tetrahydro- 1, §-naphthyridin-2-v1)
butylyamino} butanoie acid (140 mg, 344 pmol) m DMA (3 mL) was added 4-chloro-6-(1H-
pyrazol-1-v1} pyrimidine (68 myg, 378 pmol) and DIPEA (299 ul., 1.72 mmol) and the
resulting mixture was stirred at 70° € for 16 h and then allowed to cool to it and then
adjusted to pH = 6 by the addition of T M ag. HCl and concentrated in vacuo. The crude
residue was purtfied by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):
m/z = 3113 (M+H)", 'H NMR (400 MHz, Mcthanol-ds) 8 ppm 853 (d, J/=2.57 Hz, 1 H) 8.34
(s, 1H)7.7%(d, /=110 Hz, 1 H) 7.20(d, /=734 Hz, 1 1) 7.00 (brs, l H) 6.54 (dd. /=171,
269Hz, 1H)6.42(d, J=734 Hz, 1 H}4.90 (brs, | H} 458 (1, /=507 Hz, 1 H) 4.43 -4.49
(m, TH}335-341(m, 2H}280-319(m 6H)2.59-2.72(m, 4H} 1.94-231 (m, 4 H)
186(q, /=590 Hz 2H) 1.63-1.79(m, 4 H).
{00115 Compound 671: ($)-4-((3,3-difluoropropyi} {4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butyDamino)-2-({2-(pyridin-3-yi} quinazolin-4-vl) amine) butanoic acid:
To a solution of (5)-2-amino-4-((3-flucropropyly (4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-
v} butvhyamino) butanoic acid (140 mg, 344 pmol) in DMA (3 ml) was added 4~chloro-2-
{pyridin-3-v1) qunazohine (102 mg, 378 pmol,) and BIPEA (299 ul., 1.72 mmol) and the
resulting mixture was stirred at 70° C for 16 h and then concentrated in vacuo. The crude
residoe was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESIH+):
m/z = 5723 (M+H)" 'H NMR (400 MHz. Methanol~ds} & ppm 9.57 (dd, /=0.73, 2.08 Hz. |
Hy 8.84 (td, J=1.86,8.01 Hz, | H) 8.63 (dd, J/=1.59,4 89 Hz, I H) 8 14 (d, /=770 Hz, 1 H)
TI7-790(m, 2H) 748 -759 (m, 2H) 716 (d, /=T34 Hz, 1 H) 636 (d, /=734 Hz, 1 H}
490-493(m, 1H)439-460(m, 2Hy323-332(m 3H)289-319(m,5H) 255-2.66
(o, 4H) 241 -252(m, T HI227-23%(m, T H) 195 -2.85 (o, 2H) 1.71 - 1L.85 (m, 6 H).
1861 160] Compound 672; (B)-2-{{6-(dimethylomino)pyrimidin-4-yi) amino)-4-{{(F)-2-
methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y} butyllamine} butanoic acid.
From chiral SFC separation of example 213, LCMS (EST): mvz = 500.3 (M+H)". 'H NMR
(400 MHz, Mcthanol-ds) S ppm 7.98 (s, 1 H) 7.19¢d, /=728 Hz, 1 H} 6.40 {d, /=7 28 Hz, |
Hy560(s, 1 H} 422 (brs, IH)375(brd, /=662 Hz, 1 H}335-340(m, 2H) 333 (.3 H)
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323-330(m, TH}3.07-316(m, 3H)3.03 (s, 6 H)2.93-3.01 (m, 2 H} 2.70 (¢, J=6.17 Hz,
2HY254-262{m 2H)222-234{m, F H32.01 (brdd, /=14 33,507 Hz, 1 H) 1.87 (.
J=584Hz, 2HY 1.72(brs, 4 H) 119 (d, /=595 Hz 3 H).

[B81161 | Compound 673: (8)-2-((6-(tert-butypyrimidin-4-yl} amino}-4-(({R)~2-
methoxypropyl} (4-{5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl} butyDamino) butansic acid.
From chiral SFC separation of Example 210, LOMS (ESH): m/z = 5133 (M+H)Y" 'THNMR
{400 MHz, Methanol-da) Sppm 834 (s, L H} 721 (d, /=728 Hz, 1 H) 6.61 (s, | ) 6.41 (d,
J=T28Hz, T HY 44 (brs, 1 H)3.75(brs, 1 H)336-340(m, 2 H)333 (s, 3H}329-330
(m, THY2.90-319¢m, SH)2.70(, =617 Hz, 2H)255-263 (m, 2H} 222 -235 (m, 1
H)2.06 (brdd, /=14.77, 551 Hz, 1 H) 187 (q, /=595 Hz, 2H) V.73 (brs, 4 H) 127 (s, 9 H)
1.19(d, =595 Hz, 3 H).

[001162] Compound 674: (R)-4-(({R}-2-methoxypropyl) (4-(5,6,7,8-tetrahyidro-1,8-
naphithyridin-2-pl} butviamino}-2-({7-methyl-7H-pyrrolof 2,3-d {pyrimidin-4-yi} amino)
butanoic acid. From chiral SFC separation of Example 209 LCMS (ESIH): ovz = 5103
(M), TH NMR (400 MHz, Methanol-da) Sppm 8.19 (s, T H) 7.53 (d, /=706 Hz, | H) 7.12
(d, J=353Hz 1H)663(d, 331 Hz 1 H}658{d J=728Hz 1 H}4.74 (brd, /=639 Hz,
THY390(brs, 1H}3.79 (. 3H)3.54-367(m, 1 H) 3474, =551 Hz 2H) 338 (brs, 1
HY337(,3H)335(s, 1H)3 27 (brd, J=1058Hz, 1 HY3.02-322(m, 2H)2.69-2385
m 4254 (brs, TH)2.18¢brd, 1874 Hz T H) 204 (5, T H} 1.85-197 (m, 4 H} 1.78
(brs, TH) 1.25(d. /=595 Hz, 3 H).
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Scheme 47, Compound 675:
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1801163] Step 1. ethyl 4,4-difluvro-5-hydroxypentanoate. At 0° C, 1o a solution of diethyl
2.2-difluorcpentanedicate (1 g, 4.46 mmol) in THF /methancl (6/4 mL) was added sodium
borohydride (233 mg, 6.7 mumol) portionwise. Afier addition, the mixture was aliowed to stir
at 0° C for 30 mun; then warmed up to rt and stirred 1h. The reaction was quenched by
addition of NHaCl sohution; extracted with ethyl acetate (30 mL x 2}. The combined organic
phase was washed with brine; dried with anhydrous Na:x804, filtered and concentrated in
vacuum. The residue was purified by column chromatography to give ethyl 4,4-diflucro-3-
hydroxypentanoate (800 mg). LCMS (ESIH): m/z = 182.08; [M+H]" found 183 4.

{001 164] Step 2. ethy! S3-fbenzyloxy}-4 4-difiuoropentanoate. At 0° C, to a THF sohution of
cthyl 4,4-difluoro-S-hydroxypentanoate (800 mg, 4.4 nuvol) was added NaH (60% dispersion
m mineral oil, 264 mg, 6.6 mmol} and stirred for 10 min. Benzyl bromide (6.6 mmol, 784
ul) was added: slowly warmed up to 1t and stirred for 1h. The reaction was quenched by
addition of NH:Cl solution; extracted with cthyl acetate (30 mL x 2}. The combined organic

phase was washed with brine; dnied with anhydrous NaxSOq, filtered and concentrated n
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vacuum. The restdue was purified by column chromatography to give cthyl S-(benzvioxy)-
4 4-diftuoropentanocate (1.17 g, 97% vield).

[001165] Step 3. S-tbenzyloxy)-4,4-difluoro-N-methoxy-N-methylpentanamide Vo a
solution of ethyl 5-«(benzyioxv}-4 4-difluoropentanoate (1.17 g, 4.3 mmol) m methanol was
added Na{OH solution (2 M, 4.3 mL) at RT. The reaction mixture was stirred for Zh. It was
acidified with 1 N HC! solution and extracted with DCM (20 mL x 3}, The combined organic
phase was dried with anhydrous Na»SOu, filtered and concentrated in vacuun. The crude
product was used directly for the next step without tfurther purification,

[861166] To a muxture of S-(benzyloxy}-4, 4-diflucropentanoic acid (720 mg, 2.95 mmol}
THF (10 mL) was added HATU (1.35 g, 3.53 mumol), DIEA {(1.29 mbL, 7.37 mmol}, and N,
O-dimethylhydroxylamine hydrochlonide (346 mg, 3.53 mmol), The reaction mixture was
stirred at RT for 3 h. HoO (10 mL) was added to the mixture; it was extracted with DCM (20
mk x 2). The combined organic phase was dried with anhvdrous NaxS04, fikiered and

concentrated in vacuum. The residue was purified by column chromatography to give 5-

287.13; [M+H]" found 288.10.
1861167] Step 4. 6-(benzyloxy)-5, 5-difluorohexan-2-one. At (° (| to a THF solution of 5-
{benzvioxyy~4,4~-difluoro-N-methoxy-N-methyipentanamide (300 mg, 1.0 mmol) was added
methylmagnesium bromide in THF solution (3 M, 0.7 mE, 2 mmol}. It was allowed to stir at
0° C for 3¢ min. The reaction was quenched by addition of NH4Cl solution; extracted with
cthyl acetate (30 mb x 2). The combined organic phase was washed with brine; dried with
anhvdrous Na:S0s, filtered and concentrated i vacuum. The residue was purified by colomn
chromatography to give 6-(benzyloxy}-3,5-difluorchexan-2-one (200 mg).
1061 168] Step 5 2-{4-(benzyloxy)-3,3-difluorobutyl}- I, 8-naphthyridine. To a mixture of 6-
{benzvioxv}~3,5~-difluorohexan-2-one (200 mg, 0.82 mmol) and 2-aminopynding-3-
carbaldehyde (131 mg, 1.07 mmol) in EtOH (10 mL) was added L-proline {48 mg, 0.41
mmol}. The mixture was refluxed at 85° € for 12 hs. LOCMS 1ndicated the reaction was
completed. The mixture was concentrated under reduced pressure. The crude product was
purified by column chromatography (Hexanca/Ethyl acetate=1/1 to 1:3) to give 2-(4-
{benzyloxy)-3,3-difluorobutyl}-1,8-naphthvridine (160 mg, 59% yield} as a yellow solid.
LCMS (ESI+): m/z = 328.14; [M+H]™ found 329.18.
{00116 Step 6. 2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl) butan-i-ol. A
flask containing 2-(4-(benzyloxy}-3 3-difluorcbutyl}- 1 8-naphthyridine (160 mg, 0.49 mmol)
was charged with Pd{OHY: {20 wi% on carbon, 135 mg} and then diluted with MeOH 3 mL}.
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The flask was evacuated and backfilled with Ho for 3 cycles and then stirred ander an Hz
atmosphere for 15 h. The nuxture was filtered through a pad of CELITE® and concentrated
in vacuo to give 2. 2-difluoro~4-(3,6,7, 8-tetrahydro-1,8-naphthyndin-2-v1) butan-1-ol which
was used without further purification. LCMS (ESI+): m/z = 242.12; IM+H]" found 243 024,
1001170 Step 7. 2,2-difluoro-4-(5,6,7,8-tesrahydro-1,8-naphthyridin-2-yi) butanal Toa
solution of 2, 2-diflucro-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl) butan-1-ol (35 mg, 145
pumol} in CHaClz (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 pwmol} was added followed by sodium
triacetoxyborohydride (77 mag, 364 pmol). The reaction mixture was stirred at RT for 15 h
The reaction mixture was concentrated and punified by reverse phase chromatography to
provide 2 2-difluoro-N-(2-methoxyethvi}-4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-y1) butan-
T-aming. LCMS (ESHY my/z = 299 18; [M+H]™ found 300.833,
1061171 Step 8 methyl ($)-2-{((benzyloxyjcarbonyilaminol-4-((2,2-difluoro-4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-pi} butyl} {2-methoxyethyhamine) butanoate. The reaction
solution of 2, 2-difluoro-N-(Z-methoxyethyl}-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}
butan-1-amine {15 mg, 50 umol), methy! (8)-2-{{(benzyloxyjcarbonyvlamino}-4-
oxchutanoate (4 mg, 60 pmol}, and sodium cyanoborohvdride (4 mg, 60 umol) in DCM /
MeOH (1 /0.5 mL) was stirred at room temperature for 12 h. The reaction mixture was
concentrated and purified by reverse phase chromatography to provide methyl (8)-2-
{{{benzvloxy)carbonyhamino}-4-((2,2~difluoro-4~(5,6,7, 8-tetrahydro- 1, §-naphthyndin-2-vi)
butyl} (2-methoxyethyljamino) butanoate. LCMS (ESI+): m/z = 548 28, [M+H]" found
549.337.
1001172] Step 9. (8)-2-amino-4-((2,2-difluoro-4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi)
butyl) (2-methoxyethylamino) butanoic acid. To a solution of methyl (8)-2-
{({benzyloxycarbonyhamino)-4-((2 2 -diftuoro-4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-y1}
butyly (Z-methoxyethyljamino} butanocate {20 me, 36 yumol} in 4. 11 THF/MeOH/HG (1 .0
ml.} was added LA0H (3 mg, 109 umol) and the resulting mixture was stured at room
temperature for 2 h. The mixture was then neutralized with AcOH and punified by preparative
reverse phase HPLC to give (8)-2-({{benzyloxy carbonyhamino}-4-((2, 2-difluoro-4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-v1} batyl) (2-methoxyethyDamine) butanoic acid. LCMS
{(ESI+)y: m/z = 534 .27, [M+H] found 535.184.
[B81173] A flask containing {5)-2-({{benzyloxycarbonyviamine}-4-((2,2-difluoro-4-(5,6,7 8-
tetrahydro-1.8-naphthyridin-2-v1) butyl) (Z-methoxyethylamine} butanoic acid (14 mg, 26
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umol) in MeOH (1 mL} was charged with PA{OH}: (20 wt% on carbon, 1 mg}. The flask was
evacuated and backfilled with Hzfor 3 cycles and then stirred under an Ha atmosphere for 12
b. The mixturc was filtered through a pad of CELITE® and concentrated in vacuo o give
(8)-2-amino-4-({2 2-difluoro-4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-y1) butvl) (2-
methoxyethylamino) butanoic acid. LCMS (ESI+): m/z = 400.23; [M+H]™ found 401.067.
{001174] Step 10 (83-4-((2, 2-difluoro-4-(5,6,7 8-tetrahipdro-1,8-naphthyridin-2-pi} butyi}
{2-methaoxyethyllamino)-2-(quinazolin-4-ylamine} butanoic acid. A mixture of 4-
chloroguinazoline (8 mg, 49 umol), (S)-2-amino-4-((2,2-difluoro-4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-v1} butvl) (Z-methoxyethvijamino} butanoie acid (13 mg, 33 pmol), and
DIEA (17 ul. 97 umol) in PrOH (1 ml.) was heated to 85° C for 15 b. The mixture was then
neutralized with AcOH and punfied by preparative reverse phase HPLC to give (8)-4-((2,2-
diftuoro-4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vl) butyl) (2-methoxyethylamino}-2-
{quinazolin-4-yiamino) butanoic acid. LOMS (ESI+) m/z = 528 27; [M+HI* found 329 415,
'H NMR (500 MHz, Mcthanol-ds) 8 8.83 (s, 1H), 852 (d, /=84 Hz, 1H), 8 12{t. /=728
Hz, 1H), 785, J=80Hz, 2H), 7.57(d,J=73Hz, 1H), 6.61 (d, /=74 Hz, 1H), 532 {dd,
Je=78,50Hz, 1H), 3.72-3.43 (m, SH}, 3.28 - 2.94 (m, 9H), 2.93 - 2.67 {in, 4H), 2.63 ~
2.10 (m, 3H), 2.04 - 1.79 (m, 2H).

[061175) Compound 676: (8)-2-((2-methyl-2H-pyragolof4,3-d jpyrimidin-7-yi} aminoj-4-
{{2-phenoxyethyl} (4-{5,6,7,8-tetralydro- 1, 8-naphthyridin-2-pi) butyllamino) butanosic
acid: To a mixture of (§)-2-amino-4-({2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butvamino) butanoic acid (100 mg, 234 umol} in 4:1 THF/HO 2 ml)
was added 7-chloro-2-methyl-2H-pyrazolof4,3-dipyromidine (43 mg, 258 pumol} and
NaHCGs {39 mg, 703 wanol} and the resulting mixture was heated to 70° C for 1 h and then
cooled to it and concentrated in vacuo. The crude residue was purtfied by prep-HPLC 1o give
the title compound. LCMS (ESI+H): m/z = 5593 (M+H)". 'TH NMR (400 MHz, Methanol-d4) 8
ppm 8.28 - 8.65(m, 2 HY 757 (4, J=T734 Hz, T H} 7.26 (br t, }=7.95 Hz, 2H) 6.87 - 7.09 (m,
3HY665(d =734 Hz 1 H)5.11 {brdd, J=850,5.07Hz, 1 H) 441 {brd, J=452 Hz 2 H)
407(,3H)337-386(m, 8 H)2.48-3.00 (m, 5 H) 1.69-2.17 {m, 6 H).
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Scheme 48, Compound 677:

[B81176] Step 1. (83-2-((4-bromopyridin-2-yl} amino)-4-((2,2-difluoroethyl} (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-yl} batyamino} butanoic acid: To a misture of (S)-2-amino-
4-({2 2-diftuorcethyl) (4-{5.6,7 8-tetrahydro-1 8-naphthyridin-2-91} butyDamino) butancic
acid (200 rag, 540 pool) and 4-bromo-2-fluoropvrding (105 mg, 594 umol} in DMSO (4
mk} was added KoCOs (373 mg, 2.70 mmol) and the nuxture was stirred at 100° Cfor 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 = 526 2 (M+H)"

[B81177] Step 2. (8)-4-((2, 2-difluorpethyl) (4-(5,6,7, 8- tetrahydro-1,8-naphthyridin-2-yl)
butyflaming}-2-(pyridin-2-ylamino) butanoic acid: To a mixturg of {(§}-2-((4-bromopyndin-
2-y1} amino}-4-{(2,2-diflucroethyl) {4-(5,6,7 B-tetrahydro-1 8-naphthyridin-2-vi}
butyDaminoe} butanoic acid (200 mg, 380 pmol) in MeOH (4 mL) was added 10 wt% Pd/C
(80 mg) and the resulting muxture was stirred under an Ho atmosphere for 12 b 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 = 448 2 (M+H)™. *H NMR (400 MHz,
Methanol-dy) 8 ppm 7.89 (dd, J=5.14, 110 Hz, 1 H) 7.55 - 7.60 (m, 1 H) 7.40 {ddd, }=8.62,
697 190Hz | 3 7.30(d, I=734 Hz, L H} 650 - 657 (m, | H) 646 {dd, I=10.51, 7.95 Hz,
2HY368-608(m, 1 H)425(dd, }=7.09, 489 Hz, 1 H}3.33-339 (m, 2 H) 2.50 - 2.84 (m,
TOHY2.03-214(m, 1 HYy1.92-2030n, I H)181-191(m, 2H)} 1 68-1.80(m, 2H) 158
~159Gm, T H) 148 - 159 (m, 1 H).

1861178] Compound 678; (8)-4-((2-(dimethylaminol-2-oxoethyB{4-{5,6,7 8-tetrahydro-1,8-
naphihyridin-2-ylibutyliamino}-2-({ 2-methyl-2H-pyrazolof4,3-d]pyrimidin-7-
vhaminojbutanoic acid. To a mixture of (8)-2-amino~-4-{{2-{dimethyviamino}-2-oxoethyi){4~
(5,6,7,8-tetrahvdro-1,8-naphthyrdin-2-yDbutyDamino)butanoic acid (103 mg, 264 umol) and

7-chloro-2-methyl-2H-pyrazolol4, 3-djpyrimidime (49 mg, 291 umol} in THF (2 mL} was
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added NaHCG: (111 mg, 1.32 mmol} and the resulting mixture was heated to 70 °C for 1 hr
and then cooled to 1t and concentirated in vacwo. The crude residue was purified by prep-
HPLC to give the title compound. LCMS (ESI+): m/z =324 3

{88117 Compound 679: ($)-4-(((R)-2-methoxypropyl) {4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-pl} butyDamino)-2-({2-methyl-2H-pyrazolof4,3-d[pyrimidin-7-yl} amino}
butanocic acid: To a mixture of {(8)-2-amino-4-(({R)-2-methoxypropyl) (4-(5,6,7 &-tetrahydro-
1.8-naphthyridin-2-v1} butvljamino) butanoic acid hvdrochloride {100 mg, 231 umol) and 7-
chloro-2-methyi-2H-pyrazolo[4,3-dipyrimidine (43 mg, 234 pmol) in THF 2 mL) and HpO
{0.5 mL} was added NaHCO2 (97 mg, 1.15 mmol) and the resulting mixture was heated to
70° C for 1 b, cooled to 11, 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 = 3292 (M+H)Y" 'H NMR (400 MHz, Methanol-ds) & ppm
863 {brs, LH)850(s, TH} 7.539(d, /=734 Hz, L H)6.67{(d, =734 Hz, 1 H)3.15-535
(o, F H)5.08 (brdd, /=838 532Hz, 1 Hy4 10(s, 3 H)3.54-375(m, 6 H)3.49-~353 (m,
2HY3 A1, 3 H) 277 - 285 (m, 4 H) 253 -2 74 (m, 2 H) 179 - 1.99 (m, 6 H).

1801 180] Compound 680: (8)-4-((2-fluoro-3-hydraxy-2-{hydroxymethylpropyl) {4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-v) butvlamino)-2-{quinazolin-4-ylaminoe} butanoic acid. A
solution of (5)-4-({(3-fluorocoxctan-3-vl) methvl) (4-(5,6,7 8-tetrahvdro-1,8-naphthvridin-2-
vi} butyBamine)-2-{guinazolin-4-vlamino) butanoic acid (5 mg) in water (I mL) was added
sulfurie acid (0.1 mb}. The reaction mixtere was stirred at 80° C for 6 h. The crude product
was purified by reverse phase chromatography to provide (3)-4-((2-fluoro-3-hydroxy-2-
(hydroxymethvDpropyl) (4-(5,6,7 8-tetrahvdro- 1, 8-naphthvridin-2-y1) butylamino)-2-
{quinazolin-4-ylamine) butanoic acid as a TFA salt. LCMS theorctical m/z = 541.3; [M+H]"
found 54124 'H NMR (500 MHz, Mecthanol-ds) 3 8.84 (s, 1H), 830 (d, /= 8.3 Hz, 1H),
8.13(ddd./=84,72, 12 Hz, 1H), 793 -780(m, 2H), 758 (d, /=74 Hz, 1H), 6.62(d.J
=73 Hz, 1H), 540~ 523 (m, 1H), 3.92 - 3.63 (m, 6H), 3.63 ~ 3.41 (m, 3H), 2.95 - 2.62 (m,
8H), 2.41 (s, 1H}, 2.06 ~ 1.66 (m, SH}.

1061181 Compound 681: (SI-4-((3-hiydroxypropyl} (4-(5,6,7 8-tetrahydro-1,8-~
naphthyridin-2-yi} butyBamino)-2-(guinazolin-4d-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with 3-aminopropan-1-ol, Procedure H with 4-

chloroquinazoline, and Procedure P. LCMS theoretical m/z = 4933 [M+H]}+, found 493 2.

321



WO 2020/210404 PCT/US2020/027335

Scheme 49, Compound 682:
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[061182] Step 1 (8)-2-((3-bromapyrimidin-4-yl} amina)-4-((2-{4-fluorophenoxyjethyi} (4-
{5.,6,7,8-tetrafiydro- I, 8-naphthyridin-2-pl} butyDaminoe} butanoic acid: To a mixture of (S}~
2~amino-4-({2-(4-fluorophenoxy jethyly (4-(5,6,7 8-tetrabhvdro-1, &-naphthyridin-2-y1)
butyllamino} butanocic acid hydrochlonide {150 mg, 312 umch in 4:1 THF/H:O (3 mL) was
added 5-bromo-4-chloropvrimidine (66 mg, 343 pmol) and NaHCOs (79 mg, 936 wmol) and
the resulting mixture was heated to 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. LUMS (ESH):
m/z = 614.9 (M+H)"

[861183] Step 2: (8)-4-({2-(4-fluorophenoxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vl} butyDamino)-2-(pyrimidin-d-viamino} butanvic acid: To a mixture of (83-2-({5-
bromopynmidin-4-v1) amino}-4-((2-(4-fluorophenoxy yethyl) (4-(5.6,7 8-tetrahydro-1,%-
naphthyridin-2-vl}) butyjamino) butanoic acid {188 mg, 312 umol) in MeOH (20 ml.} was
added 10 wi% Pd/C (200 mg) and the resulting mixture was stirred under an Hz atmosphere
forl2 h and then filtered and concentrated in vacue. The crode residus was purified by
reverse phase prep-HPLC column to give the title compound. LCMS (ESI+): m/z = 5232
(M+H)". TH NMR (400 MHz, Methanol-ds) 5 ppm 830 (s, 1 H) 7.90 (brs. 1 H) 7.29(d.
F702He, T H3OS0-701 (m, 2H) 681 -6.89(m, 2H) 6.46 {(d, J=7.45 Hz, 2 H) 4.49 (brs,
THY415¢ J=526Hz 2H) 334 -341 (m, 2H)282-330(m 6 H)259-280(m, 4 H)
224 {(brd, =526 Hz, T HY2.00-212(m, I H) 1.66-1.96 (m, 6 H).

[0061184 Compound 683: (Ri-4-(((R})-2~-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-pl} butyDamino}-2-{{6-phenylpyrazin-2-yl) amine} butancic acid. From
chiral SFC separation of example 224, LCMS (ESI+): m/z = 3333 (M+H)". 'H NMR (400
MHz, DMSO-do) Sppm 1442 (brs, THY 987 -1012 (m, T H) 840 (s, 1 H) 8. 15(brs, 1 H)

322



WO 2020/210404 PCT/US2020/027335

801-810(m, 3H) 79  (brs, I H) 760 {brd, /=684 Hz 1 H}740-753 (m, 3H} 657 -
6.65(m, | H)4.53 {(brs, 1 H}384(brs, | H}3.42 (brs, 2H)3.28 (brs, 2 H)3.25 (d, /=3.09
Hz, 3H) 317 (brs, 4 H) 271 {(brd, 639 Hz. 4 H) 2.15- 241 (m, 2 H) 1.64 - 1 86 (m, 6 H)
1.09 (brdd, /=8.27, 6.28 Hz, 3 H).

[001185] Compound 684; (5)-4-((2-(2-oxopyrrolidin-1-yl) ethyl) {4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-vi} butyllamino)-2-{guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme B using Procedure F with 1-(Z-aminocthvlipyvrrolidin-2Z-one, Procedure
H with 4-chlorogquinazoline, and Procedure P. LCMS theoretical m/z = 546 3. [M+H]+, found
546.3.

1061 186] Compound 685: (8)-2-((3-cyanopyrazin-2-yi} aminoj-4-{cyclopropyl{(4-(3,6,7,8-
tetrafipdro-1,8-naphthyridin-2-yi} butyllamine} butancic acid: To a mixture of (25)-2-
amino-4-{cyclopropyl-[4-(5,6,7 8-tetrahydro- 1, 8-naphthyridim-2-v}) butvljamino|butaneic
acid {150 mg, 433 pmol) in i-PrOH (3 mL} was added 3-chioropyrazine-2-carbonitrile (66
mg. 476 umol} and DIPEA (377 pl., 2.16 mmol) and the resulting mixture was heated to 70°
C tor 1 h, cooled to 11, and then concentrated in vacuo. The crade residue was purified by
prep-HPLC to give the title compound. LCMS (ESIH+): m/z = 450.2 (MA+H)™. 1H NMR (400
MHz, Methanol-ds): S ppm 824 (d, /=243 Hz, T Hy 7.85(d, /=243 Hz, 1 H} 7.35 (d,
J=T28Hz, 1 H) 648 (d, /=750 Hz, 1 H) 6.39(d, /=706 Hz, | H)4.50 (¢, J=529Hz, 1 H)
333-346(m, 2H)3.00-3.17(m, 1 H)253-295{m, 7TH)229-242¢(m, I H}2.15 {dq,
J=14.72. 502 Hz, LH) 158 -2.00 (m, TH) 0.54 - 0.79 (m, 4 H).

1061187 Compound 686: {S)-2-((3-cyanopyrazin-2-ypl} amino)-4-{{2-(4-
fluorophenoxy}ethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-y§} butyllamino) butanoic
acid: To a mixture of ($)-2-amino-4-{(2-(4-fluorophenoxyjethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyDamino} butancic acid hydrochloride (150 mg, 337 umol} in i-PrOH
(3 mL) was added 3-chloropyrazine-2~carbonitrile (52 mg, 371 umol} and DIPEA (294 pl.,
1.69 mmol) and the resulting muxture was heated to 70° C for 1 h, cooled to rt, and then
concentrated in vacue. The crude residue was purified by prep-HPLC 1o give the title
compound. LCMS (ESI+): m/z = 548 2 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm
IR, =243 Hz 1 HY) 781 {d, /=243 Hz, I H) 731 (d, =728 Hz, 1 H)6.78-7.01 (m, 4
Hy646(d, /=728 He, THI 452 (1, 551 Hz, 1H)409-432(m, 2H)333-344 (m, 2 H)
276-329{m, 6H}252-274(m. 4 H)2.23-2.42 (. 1 H) 2.15 {dg, J=14.75, 4 86 Hz, |
H) 1.67-1.91 (m, 6 H).
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Scheme 30, Compound 687:
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1001188] Step 1 (Si-tert-butvl 4-((2-acetamidoethyl) {4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-vi} butylamino)-2-(benzofdfthiazol-2-ylamino) butanoate: To a mixture of
{S)-tert-buiyl 4-((2-acctamidocthvl) (4-(5,6,7, 8-tetrabvdro-1,8-naphthyridin-2-y1}
butyvllamino}-2-aminobutancate (150 mg, 335 pmel) and 2-chlorobenzo|d|thiazole (47 mg,
279 pumol) 1 t-AmOH 3 mbL) was added 2.0M t-BaONa m THF (279 ub, 5358 umol) then ¢~
BuXphos Pd G3 (22 mg, 28 umol} and the resulting mixture was beated 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 (EST+}): m/z = 5381 4 (M+H)™
1061189 Step 2: (8)-4-({2-acetamidoethivl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi)
butyamino}-2-(benzofdlthiazol-2-ylamino} butanovic acid: (S)-tert-butyvi 4-((2-
acctamidoethyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butyDamine}-2-
{benzoldjthiazol-2-vlamino) butanoate {200 mg, 332 umol} was taken up in 5:1 DCM/TFA
{2 mL) and the resulting mixture was stitred at vt for 5 h and then concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(BSTH): m/z =525 2 (MAH). TH NMR (400 MHz, DMSO-ds) 8 ppm 8.17 (brd, J=5.62 Hz, |
Hy775(brt, /=514 Hz, 1 H) 766 (d, . J=770Hz, 1 H) 736 (d, /=795 Hz, | H) 721 (1,
J=T758Hz, TH}696-708(m, 2H}6.72 (brs, 1 H) 624 (d, J=721 Hz, 1 H) 438 (brd,
JE3 4 He, THI320-328(m, 2H}3.06-3.18 (m, 2H) 2.51 -2.78 {m, 8 H) 2.41 {brt,
=734 Hz, 2HY186-207(m, 2HY1.68- 183 (m, SH)149-161 (m, 2H) 135-147 (m,
2 Hj.
[061190] Compound 688: (5)-2-((1-methyi- 1 H-pyragolof3,4-d [pyrimidin-4-yi} amino}-4-
{{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) batyl) (2-(2,2,2-trifluorocthoxylethyl)amino}
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butaneic acid: To a mixture of (8)-2-amino-4-{{4-(5,6,7 8-tetrahvdro-1 8-naphthyvridin-2-v1}
butyl} (2-(2,2 Z2-tnflucrocthoxy jethyDamino) butanoic acid (140 mg, 259 umol) in THF (4
mb.} and HzO (1 mL) was added 4-chioro-1H-pyrazolol3 4-dipyrimidine (44 mg, 259 pmol)
and NaHCGOs; (109 mg, 1.29 mmol) } and the resulting nuxture was heated to 70° Cfor T h,
cooled to 1t, and then concentrated in vacue. The crude residue was punfied by prep-HPLC
to give the title compound. LCMS (ESTH): m/z = 5652 (M+H)". TH NMR {400 MHz,
DMSO-de) Sppm 836 (brd, /=721 Hz, | H)R23 (s, I H) 818 (s, L H} 6,99 (d, /=734 Hz, |
Hy64bbrs, TH)O 171, =734 Hz, L 473 brd, =526 He, 1 H) 398 {gqd, /=941,
T7VHz, 2H)3.89¢s, 3H) 3.63 (brt, /=581 Hz, 2H}3.22 (brt, J=520Hz 2H)2.55- 275
(o, THY2.42-248 (o, 1 H) 234 (brt, J=7T 46 Hz, 2H) 197 - 210 (m, 1 H) 1 87 {(brd,
J=58THe, EHD 173 (q, =569 Hz 2H) 146156 (m, 2H) 1.37 (brd, =700 Hz, 2 H).
001191 Compound 689: (8)-2-((3-cyclopropylpyrimidin-2-y§} aming)-4-{(2-(2,2-
difluoroethoxyjethyl} (4-(5,6,7,8-tetrabydro-1, 8-naphthyridin-2-vl} butyhamino) butanoic
acid: To a mixture of (5)-2-amino-4-((2-(2,2-difluorcethoxyiethyl) (4-(5,6,7 8-tctrahydro-
1, 8-naphthyndin-2-v1} butvhamino) butanoic acid (150 mg, 362 umol} in THF (1 mL) and
Ho0 (0.25 mb} was added NaHCOs (91 myg, 1.09 mumol) then S-cyclopropyl-2-
fluoropynmidine (100 mg. 724 umol} and the resulting mixture was heated to 70° C for 1 h,
conled to 1, adjusted to pH = 6 by the addition of 1 M aq. HCI, and then concentrated in
vacuo. The crude residue was purified by prep-HPLC to give the title compound. LOMS
(ESTHY: m/z = 5333 (M+H)" TH NMR (400 MHz, Mcthanol-ds) & ppm &.54 (brs, 2 H) 7.60
(d,. =728 Hz, TH)666(d, =750Hz, 1 HI385-620(m, 1 H)482-487(m, | H)3.93-
40 (o, 2H)3790d, =477, 353 Hz, 2HP340-357 (m, 6 HY 332 -3.40(m, 2 H) 2.76 -
285 (m, 4H)232-265(m, 2H)1.74-203 (m, THY 1.04- 112 {m, 2 H)0.78 - 0.85 {m, 2
H).
[001192) Compound 690: (8$)-4-((2-(2, 2-diffucroethoxyjethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-pl} butyDamino)-2-{{6-phenplpyrimidin-4-yl} amino} butanovic acid: To a
mixtare of {(8)-2-amino-4-((2-(2, 2-diflucroethoxyiethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butvhamino) butanoic acid (150 mg, 362 umol} in THF (1 mL) and H:O
{0.25 mL) was added NaHCGs (91 mg, 1.09 nmumol) then 4-chloro-6-phenylpyrimidine (138
mg, 724 ymol) and the resulting mixture was heated to 70° C for 2 h, cocled to rt, adjusted 1o
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. LOCMS (ESIH)y m/z =
569.3 (M+H)" 'H NMR (400 MHz, Methanol-ds) 8 ppm .81 (s, 1 H} 7.87 (d, /=750 Hz, 2
Hy754-777 (o, 4 H) 729 (. 1 ) 6.66(d, =750 Hz 1 HYS86-619 (m, 1 H) 5.09 (brs,
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TH)3.98¢brs, 2H)3.79 (1d, /=14.72, 342 Hz, 2 H) 3.41 - 3.62 (m, 6 H) 3.34 (br d, J=7.94
Hz, 2ZHY2.75-286(m, 4 H)2.35-266(m, 2H) 174 - 2.00 (m, 6 H).
Scheme 51, Compound 691:
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1061193] Step 1. (8)-2-{{5-bromopyrimidin-4-pl} amino}-4-({2-{2,2-difluoroethoxyjethyl} {4-
(3,6, 7, 8~tetrahydro-1,8-naphithyridin-2-yi} butyllamino) butanoic acid: To a nuxture of 5-
bromo-4-chloro-pyrimidine (77 mg, 398 pmol) and (5)-2-ammo-4-({2-(2,2-
diftuoroethoxyjethyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yb butybaming) butanoic
acid (150 myg, 362 umoly in THF (2 mbL) H20 (0.5 mL) was added NaHCOs (152 mg, 1.81
mmol) and the resulting mixture was heated to 707 € for 2 h, cooled to tt, and then
concentrated in vacuo to give the title compound that was used without further porification.
LCMS (ESI+)y: m/z = 3713 (M+H)™
[001194] Step 2. (S)-4-((2-(2, 2-difluorocthoxylethyl) (4-(3,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butylamino}-2-({S-phenyipyrimidin-4-yl} amino} butanoic acid To a
mixture of phenylboronic acid (38 mg, 315 pmol) and (53-2-((5-bromopynmidin-4-v1)
amino -4-({(2-{2.2-difluorocthoxyiethyl} (4-(5,6,7 8-tetrahydro-1 8-naphthynidin-2-v1)
butyDaminoe) butancic acid (150 mg, 262 pmel) in dioxane (I mL) and HaO (0.25 mL) was
added Pd{dppHHlz (19 mg, 26 umol) and KoCOs (73 mg, 325 wmol} and the resulting
mixture was heated to 70° C 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 = 5692 (M+H)", 'H NMR (400 MHz, DMSO-ds) Sppm 846 (5, 1 H) 801 (s, 1 H) 740 -
757T{m, SHY701-700 (m, 2Hy 647 (brs, THY39G-631 (m, 2H) 434 (brd, J=4.89 Hz,
TH}3.63(d, J=1522, 379 Hz, 2H) 355{brt, J=538 Hz, 2H)3.18 - 327 {m, 2 H) 2.53 -
293{(o, 8H) 240 (. J=746Hz, 2 Hy 1 89 -2.02 (o, 2ZH) 1.68 - 1 .78 {m, 2 H) 1.22 - 1.58
{m, 4 H).
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[861195] Compound 692: (8)-4-((2-(2, 2-diflucroethoxyjethyl) {4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yl butyDamino)-2-((2-(pyridin-3-vl) gquinazolin-4-yi} amino} butanoic acid:
To a muxture of (5)-2-amino-4~-((2-(2,2~-difluorocthoxy)ethyl) (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vl) butyDamino) butanoic acid {150 mg, 362 wmol) and 4-chloro-2-(3-
pyvridvhquinazohine (96 mg, 398 yanol} in BMA (4 mL) was added DIPEA (315 nb, 1.81
mmol} and the resulting mixture was heated to 70° € for 12 h, cooled to 11, and then
concentrated i vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESH): m/z = 620.3 (M+H)". "TH NMR (400 MHz, Methanol-¢4)
Sppm 9.56 (d, J=1.54 Hz, 1 H) 8.84 (dt, J=8.10, 1.79 Hz, I H) 8.62 (dd, }=4.96, 1 65 Hz, 1
H)8 1 {(d J=838Hz, I1H)775-791 (n, 2H) 746 - 758 (m, 2H) 7.15(d, J=7.28 Hz, 1 H)
629-635(m, TH)S5.68-603(m, 1 H)4.91-493 (n, | H)3.83 (1, J=3.07Hz, 2H) 338 -
369{m, T H)3.63(d, =14 35 375 Hz 1 H)333-340(m, 1 H)3.17-328{m, 1 H}3.02 -
385{m, L H)3.07 (brs, 1 H)3.01-328(m, I H)288-299(m, | H) 251 -2.64 (m, 4 H)
237-250(m, 1 HY225-237(m, 1 H) 161~ 186 {(m, 6 H).

[861196] Compound 693: (8)-2-((6-{1 H-pyrazol-I-yi} pyrimidin-4-yi) amino}-4-{(2~(2,2-
difluoroethoxylethyl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi} butyllamine) butanoic
acid: To a mixture of (S)-2-amino-4-{(2-(2,2-difluorocthoxyethyl} {4-(5,6.7 B-tetrahydro-
1,8-naphthvridin-2-vl} butvl}amino) butanoic acid hvdrochlonide (150 mg, 333 umol) and 4-
chloro-6-(1H-pyrazol-1-v1} pyrimidine (66 mg, 366 umol) 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 rt, and then concentrated 2 vacue. The crude residuc was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+): m/z = 3593 (M+H)". 'H NMR (400 MHz,
Methanol-ds) S ppm 8.50(d, J=243 Hz, T H) 831 (brs, I H} 774 (5, 1 H}7.13-7.24 (m, 1
Hy694 (s, 1H)651{d, J=221 Hz, 1 H) 642 (d, J=7.28 Hz, L H} 5.77 - 6.13 {m, 1 H} 450
(brs, LH)377-387{(m, 2H)3.63-375(m, 2H)}333~-343(m, 2H)3.15(brd, J=948
Hz, 2H)283-307{m, 4H)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 32, Compound 694:
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1001197 Step 1 (83-2-((5-bromopyrimidin-4-yl} amina}-4-((2-(2,2-difluorocthoxplethyl) (4-
(5.6, 7, 8-tetraliydro- 1, 8-naphthyridin-2-pl} butyljamino} butancic acid: To a mixture of 5-
bromo-4-chloro-pyrinudine (77.00 mg, 398.08 umol, 1.1 eg) and (8)-2-amino-4-((2-(2,2-
difluoroethoxy)ethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butylamino) butanoic
acid {150 me, 362 pymol) in THF (2 mb} Ho© (0.5 mb) was added NaHCOs (152 mg, 1.81
mmol) and the resulting mixture was heated to 70° € for 2 h, cooled to 1, and then
concentrated in vacuo to give the title compound that was used without further purification.
LOMS (EST+): m/z = 571.3 (M+H)™

{061198] Step 2: (8)-4-((2-{ 2, 2-difluoroethaoxyjethyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyBamino)-2-(pyrimidin-4-ylamino) butanoic acid: To a mixiure of
{8)-2~({5-bromopyrimidin-4-vl} amine}-4-{(2-(2 2 -difluorcethoxy yethyl} (4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-v1} butyDamino) butanocic acid (150 mg, 262 umol}) in MeQOH
{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 (ESI+): m/z =493 1
(M-+H)". HH NMR (400 MHz, DMSO-ds) & ppm 837 (s, 1 H) 8.02 {(brd, ]=3.62 Hz, 1 H)
75 (brs, T HY7.02(d, J=721 Hz, 1 H)6.57(brs, L H) 639 (brs, L H) 591 -629 (m, 2 H)
438 Cbrs, TH)362-369(m, 2H)3.56-360(0m, 2H)323(bri, J=538Hz 2H} 252 -
278 (m, SH)239(t, =746 Hz, 2H) 187 -199(m, 1 H) 1.68-183(m,3H)147-161
(o, 2HEY 133~ 146 (m, 1 H) 1.33-146(m, 1 H).
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Scheme 33, Compound 695:
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[861199] Step 1 (S)-4-(((5)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-teirahydro-1,8-
naphthyridin-2-yl) butyllamino}-2-{{ 2-methoxypyrimidin-4-pl) amino) butanovic acid: To a
mixtare of {(S)-tert-butyl Z-amino-4-({{5)-2-flucro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-
1.8-naphthyridin-2-v1} butvljamino) butanoate (1530 mg, 331 wmol}) and 4-chloro-2~-methoxy-
pyrmudine (40 mg, 276 pumol} in t-AmOH (3 mL} then was added 2.0M t-BuONa in THF
(276 pl, 532 pmol} 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 in vacuo to give the title
compound that was used without further purification. LCMS (ESI+): avz =561.5 (M+H)".
[B81280] Step 2. (8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{2-methoxypyrimidin-4-vl} amino) butanovic acid: (S}-
tert-butyl 4-{{({5}-2-fluoro-3-methoxypropyl}) (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1)
butyDamino}-2-((2-methoxypyrinudin-4-vl} amino} butanoate (200 mg, 357 umol) 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): m/z = 5053 (M+H)". 'H NMR (400 MHz, DMSO-ds) &
ppm 1433 (brs, L Hy 1123 (brs, T HY 1010 (brd, /=18 58 Hz, | H) 8.12 (brs, 1 H} 8.02 (d,
J=685Hz, 1 H)761(d, /=734 Hz, 1 H)656-679(m, 2H}520-551 {m, 1 H}4.58 -
482 {m, 1 H) 401(s,3H334-365(m, 8HI331 (5, 3H) 321 (brs,2H)264-279{m, 4
Hy241(brd, =12 10Hz F H220-234 (m, 1 H) 1.63-1.85 {m, 6 H).
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Scheme 34, Compound 696:
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1861281] Step 1. (8)-4-({{8}-2-fluoro-3-methoxypropyl} (4-(5,8,7 8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((2-methoxypyrimidin-4-yl} aminoe} butanoic acid: To a
mixture of (8)-tert-butyl 2-amino-4-(({5)-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-~
1,8-naphthvridin-2-v1} butylamino) butanoate (150 mg, 331 ymol) and 6-chloro-N,N-
dimethylpyrimdin-4-amine (44 mg, 276 umol} in t-AmOH 3 mbL) was added 2.0M t-BuONa
i THE (276 b, 552 umol) and +~BuXPhos Pd G3 {22 myg, 28 pumol) and the resulting

mixture was heated to 100° C for 2.5 h, cooled to tt, and then concentrated in vacuo to give

{(M+H)".

[001202] Step 2. ($)-2-((6-(dimethylamino)pyrimidin-4-yl} aminoj-4-({(8}-2-fluoro-3-
methoxypropyl} (4-(3,6,7,8-tetrabydro-1,8-naphthyridin-2-yl) butyfamino) butanoic acid:
{S)-tert-butyl 2-{{6-(dimethyiaminoypynmidin-4-v1) amino)-4-{{{83-2-fhuoro-3-
methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-v1} butviamino) 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 b and then concentrated in vacue. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LCMS (ESIH+): m/z = 518.3 (M+H)™. 'H NMR (400
MHz, DMSO-de) Sppm 1407 - 1449 (m, 1 H) 1299 - 1376 (m, 1 H) 11.24 {brs, 1 H) 844
-899(m, I H) 848 (brd, /=1846 Hz, | H) 833 (s, 1 H) 8.10 (brs, 1 H) 7.60(d, /=734 Hz,
THY6.64(d, /=734 Hz, T H) S 87 (brs, 1 H}325-549(m, 1 H}4.71 (brs, 1H)334-364
(o, THY 331 {5, 3H)3.19¢brd, /=355 Hz, 3H)3.12(brs, 6 H) 264 -279 (m, 4 H} 2 31 -
245(m, VH) 221 (brs, 1 H) 1.64 - 1.87 (10, 6 H).
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Scheme 35, Compound 697:
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{001203] Step 1. (Ki-tert-butyl 2-((6-{teri-butyDpyrimidin-4-yi) amino}=-4-(({8}-2-fluoro-3-

methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyllamino) butanoate: 1o a
mixture of (S)-tert-butyl 2-amino-4-({{8)-2~tluoro-3~-methoxypropvi) (4-(5,6,7, 8-tetrahydro-
1, &-naphthyndin-2-v1} butyljamino) butancate (150 mg, 331 pmol} and 4-{tert-butyl}-6-
chloropyrinudine (47 mg, 276 yumol) in t-AmQOH (3 mL} was added 2.0M t-BuONa in THF
{276 ul, 552 pmol} then ~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 100° C tor 2.5 h, cooled to rt, and then concentrated in vacuo to give the title
compound that was used without further purification. LOMS (ESIH): m/z = 587.3 (M+H)™.
10061204 Step 2: (8)-2-((6-{tert-butyDpyrimidin-4-yi) amino}-4-{((5)-2-fluoro-3-
methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyflamine} butanaic acid:
{S)-tert-butyl 2-{({6-(tert-butyDpyrimidin-4-vi} amino)-4-({({53-2-fluoro-3-methoxvpropyl} (4-
{5,6,7 8-tctrahvdro-1,&-naphthyvridin-2-y1} butyliamino} butancate (200 mg, 341 pmol) was
taken up m 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 (ESI+): m/z = 531.3 (M+H)™. 'H NMR (400 MHz, DMS0O-ds) &
pom 1407 - 1449 {m, 1 H) 1299- 1376 (m, 1 H) 11 24 (brs, 1 H} 844 -899 (m_1 H) 843
(brd, =1846 Hz, 1 H) 833 (s, L H) 8 10 (brs, 1 H) 7.60 (d, /=734 Hz, 1 H) 6.64 (d, /=734
Hz, TH) 587 (brs, 1 H)S25-549 (m, 1 H) 4.7 (brs, I H}334-364(m, TH)331 (s 3
Hy3.19{(brd J=355Hz, 3H}3.12(brs, 6 H)264-279(m, 4 H} 231 -245 (m, L 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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1001205 Step 1. (8)-tert-butyl 4-(((8)-2-fluore-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-

H
N

Ot-Bu

naphthyridin-2-pl} butylamino}-2-{{ 2-phenplpyrimidin-4-yl} amino) butanoate: Tc a
mixture of (S)-tert-butyl Z-amino-4-({{8)-2~tfluoro-3~-methoxypropyh) (4-(5.6,7 8-tetrahydro-
1,8-naphthynidin-2-y1} butvhamino) butanocate (150 mg, 331 umol} and 4-chloro-2-
phenvipyrimidine (53 mg, 276 wmol) in t-AmOH (3 mL) was added 2.0M t-BuONa in THF
{276 pl.. 552 pmol} then ~BuXPhos Pd G3 (22 mg, 28 umol) and the resufting mixture was
heated to 100° C for 5 b, cooled to 1t, and then concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESI+): nv/z = 607.2 (M+H)™.
10012686] Step 2. (83-4-((18)-2-fluoro-3-methoxypropyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({2-phenylpyrimidin-4-yl} amino) butanoic acid: (5)-
tert-butyl 4-(({8)-2-fluoro-3-methoxypropyl) (4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-v1)
butvllamine}-2-((Z-phenyipyrimidin-4-y1) amino} butancate (200 mg, 330 umol) was taken
up in DCM/TFA {2 mL} and the resulting mixture was stirred at «f for 16 b and then
concentrated 77 vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 5513 (M+H)". 'H NMR (400 MHz, DMS0-ds) &
ppm 826 (brd, J=7.72Hz, ZH) 8.15 {brd, =639 Hz, 1 H) 737 - 746 {m, 3 H) 6.95 (br d.
F=706Hz, 1H) 648 (brs, L H} 6.15(d, =728 Hz, 1 H} 450 -476 (m, 2 H) 3.35 - 3.47 (m,
ZHY3AZ2-321 (mSHY251-270Gm, 6 H) 228 - 246 (m, 4 H) 197 (br d, J=7 28 Hz, | H)
180 (brs, TH)165-1.74(m, 2H) 149 {(brs, 2 H} 1.28 - 1.40 {m, 2 H}
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Scheme 37, Compound 699:
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1061287 Step 1. (S)-tert-butyl 4-({{8}-2-fluora-3-methoxypropyl} {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({3-phenylpyrazin-2-yi} amino} butanoate: 1o a mixture
of (8)-tert-butvl 2-ammo~-4-({{5}-2-fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrabvdro-1,8-
naphthyridin-2-v1} butyhamino) butanoate (150 mg, 331 umol} and 4-chloro-2-
phenvipyrimidine (53 mg, 276 umol) in t-AmOH (3 mbl) was added 2.0M /-BuONa in THF
{276 ul., 552 wmol) and ~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
heated to 1007 C for 5 h, cooled to tt, and then concentrated in vacuo to give the fitle
compound that was used without further purification. LCMS (ESI+): nv/z = 6072 (M-+H)",
[001208] Step 2. (S)-4-(((5)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi} butylamino}-2-({ 5-phenyipyrazin-2-yi} amino} batanoic acid: (S)-teri-
bugyl 4-(((S)-2-fluore-3-methoxypropyl) (4-(5,6.7 &-tetrahydro-1, 8-naphthyridin-2-y1}
butyyaming}-2-{(5-phenyipyrazin-2-yl} amino} butanoate {200 mg, 330 pmol} was taken up
m 3:1 DCM/TFA (2 mL) and the resulting nuxture 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 (ESI4): m/z = 551 3 (M+H)™, TH NMR (400 MHz, DMSG-ds) 6
ppm 1430 (brs, L Hy 1095 {brs, T H} 8536 (s, 1 H) 817 (s, 1 H) 810 (brs, L H) 7.92 (d,
J=728Hz, 2HY 778 (brs, FH) 758(d. J=728 Hz, L H) 738 - 749 (m, 2 H) 7.29 - 7.37 (m,
1THY6.62(d J=706Hz 1 H)522-548 (m, 1 H)4.50¢brs, 1 H}3.34 -3.65 (m, § H} 331
(5. 3H)3.13(s,2H)264-279(m, 4H) 234 ¢brs, T Hy}222(brs, 1H}1.63- 1.8 (m, 6
H).
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Scheme 38, Compound 700:
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1861209] Step 1 (S)-tert-butyl 4-({{8)-2-flnoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butylamina}-2-((6-phenylpyragin-2-vl) amino} butancate: To a mixture
of {S)-tert-butyl 2-amino-4-({({S)-2-fluoro-3-methoxypropyl) {4-(5,6,7 &-tetrahydro-1,8-
naphthyridin-2-vl} butyanino) butanoate (150 mg, 331 umol) and 2-chloro-6-
phenylpyrazine (53 mg, 276 umol) was aaded to t-AmOH (3 mL) then was added 2.0M t-
BuONain THF (276 uL, 552 pmol) and ~BuXPhos Pd G3 (22 mg, 28 wmol) and the
resulting mixture was heated to 100° C for 3 h, cooled to rt, and then concentrated in vacuo to
give the title compound that was used without further purification. LCMS (ESI+) m/z =
607.2 (M+H)*

1861218] Step 2. ($)-4-{{{8}-2-fluoro-3-methoxypropyl} {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({6-phenylpyrazin-2-yl} amino) butanoic acid: (Sy-ter-
butyl 4-({({S)-2-fluore-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-y1)
butyDaming}-2-({6-phenyipyrazin-2-y1} amine) butanoate (200 mg, 330 pmol) was taken up
i 3.1 DOM/TFA (2 mbl) and the resulting mixture was stirred at 1t for 16 h and then
concentrated i vacuo. The crude residuc was purified by reverse phase prep-HPLC to give
the title compound. LCMS (EST+H): m/z = 551.3 (M+H)". 'TH NMR (400 MHz, DMSO-de) 8
ppm 826{s, TH)790-8.02(m, 3 H)7.37-746{(m, 3 H} 699 (d, I=7.06 Hz, 1 H} 6.18 (dd,
F=728,243Hz 1 H)455-480(m, 1 Hy443(brd, =573 Hz, 1 H) 336 -3.50 {m, 2 H)
309-324(m, SHY252-277{m, TH) 2.29-247 (m, 3HH 2.00 (brdd, }=1334, 6 530 Hz, |
Hy177-188¢m, 1H}164-1.74(m, 2H}145-156(m, 2H) 1.31-141{(m, 2 H).
1001211 Compound T8L: (8-4-(14-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-vi} butyl} (2-
(2,2, 2-trifluoraethoxyethyllamino)-2-({3-(trifluoromethyDpyrimidin-2-yl} amino) butanoic
acid: To a mixture of (S)-2-amino-4-({(4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butvi} (2~
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(2,2, 2-trifluorcethoxy yethyDamine) butanoic acid (140 mg, 259 pmol) in THE (4 mL) and
H20 (1 ml) was added 2-chloro-5-(trifluoromethylpyrimidine (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 i, and then concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESIH): m/z = 579 2 (MAH)". TH NMR (400 MHz,
DMSO-ds) Sppm 864 (s, 2HY 818 (d, A7 21 Hz, TH) 702 {(d. =734 Hz, 1 H) 644 (brs, 1
HY6.19-627(m, 1 H)6.19-627 (m, 1 H} 438 -4.46 (o, 1 H) 3.94 - 4.06 (m, 2 H) 3.65 (br
s, 2H)320-328(m, 2H3254-278¢m, TH} 242 -248 (m, 1 H) 237 (¢, =7T52Hz, 2 H)
194-205(m 1 H3 181 =191 (m, 1 HY1.70-179(m, 2H) 1.53 (1q, /=13.50, 6.61 Hz, 2 H)
132-143(m, 2 H).

001212 Compound 782: (8)-2-((5-cyanopyrimidin-2-vl} amino)-4-({4-(5,6,7,8-tetrahydro-
1,8-naphthyridin-2-y} butyl} {2-(2,2, 2-triflucrocthoxy}ethyllamine} butanoic acid: To a
mixtare of {(8)-2-amino-4-((4-(5,6,7 8-tetrahydro-1 &-naphthyndin-2-v1) butyl) (2-(2,2.2-
triffucrocthoxy)ethyljamino) butanocic acid {140 mg, 259 umol) in THF (1 mL) and H2O
{0.25 mL) was added 2-chioropyrimidine-5-carbonitrile (40 mg, 285 ymol) and NaHCOs
{109 mg, 1.29 mmol} and the resulting mixture was heated to 50° C for 1 h, cooled to t, and
then concentrated in vacuo. The crode residue was punified by reverse phase prep-HPLC 1o
give the title compound. LCMS (ESI+H): m/z = 536.2 (M+H)". 'H NMR (400 MHz, DMSO-
dsy8.66-8.73(m, 2H)842(d, =746 Hz, 1 H) 703 (d. /=721 Hz, 1 H) 644 (brs, 1 H
622(d. =734 He, 1 H)436-446(m, 1 H}396-407(m, 2H)364(, /=593Hz 2 H)
324(brt, /=520Hz, 2HY 254 -2.79 (m, 8 H) 237 ¢4, /=752 Hz, 2H) 1.81 - 2.06 (m, 2 H)
175(q, /=SO0Hz 2H) 146 - 159 (m, 2H) 133 - 1.44 (m, 2 H).

1861213] Compound 783: (8)-2-(( 1 H-pyrazolof3,4-dipyrimidin-4-yi) amino}-4-((4-{3,6,7,8-
tetrahpdro-1,8-naphthyridin-2-vi} butpl} (2-(2,2,2-triflucrocthoxylethyllaming} butanoic
acid: To a solution of (8)-2-amino-4-{(4-{5.6,7 8-tetrahydro-1,8-naphthyridin-2-v1} buiyl) (2-
(2,2, 2-trifluoroethoxyyethviyamino} butanoic acid (140 mg, 259 pwmol) in THF (1 mL) and
Hz0 {0.25 mb) was added 4-chloro-1H-pyrazolo{3 4-djpynmidine (44 mg, 285 umol) and
MNaHCO: (109 mg, 1.29 mmol) and the resulting mixture was heated to 70° C for 9 b, cooled
to 1t, and then concentrated i vacue. The crude residue was punfied by reverse phase prep-
HPLC to give the title compound. LCMS {(ESI+): m/z = 3512 (M+H)™ *H NMR (400 MHz,
DMSO-de) Sppm 1342 (brs, THY 831 (brd, /=734 Hz, 1 H} 820 (d, =4 16 Hz, 2 H) 7.00
(d, =734 Hz, T H)646(brs, I H)6.I8(d, =734 Hz, T HY 468 -478(m, 1 H)392-4.07
(o, 2H 364 (1, =587 He, 2H) 323 (brt, =538 He, 2H) 252 - 278 (my, TH) 2.41 - 2.49
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(m, THY 234 (t, /=746 Hz, 2H) 198 -2 11 (m, T H) 188 (brd, /=399 Hz, 1 H} 168 -1.78
(m, 2HY1.46-158(m, 2 H) 131 -143 (m 2 H).
[001214 Compound 784: (5)-2-((5-bromopyrimidin-2-yl) amino}-4-({(4-(5,6,7,8-tetralydro-
1,8-naphthyridin-2~-yi) butyl) {2-(2,2, 2-trifluoroethoxylethylamine) butanoic acid: To a
mixture of {§}-2-amino-4-((4-(5,6,7 8-tetrahydro-1,8-naphthyrdin-2-y1) butyl) (2-(2,2,2-
triftucroethoxyethylyamino) butancic acid {140 mg, 259 umol} in THF (4 mL} and H2O (1
ml.} was added 5-bromo-2-chloro-pyrimidme (55 mg, 285 umol} and NaHCOs (109 mg, 1.29
mmol) and the resulting mixture was heated to 707 € for 6 h, cooled to tt, and then
concentrated in vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESH): m/z = 5891 (M+H)". 'H NMR (400 MHz DMSO-d:) §
ppm 837 (bors, ZH} 759 (brd, =709Hz 1 H}7.02(d, /=721 Hz, 1 H) 640 (brs, 1 H)
622{d, /721 He, 1 H)422-433(m, 1 H)4.01 {g. J=9.41 Hz, 2 H} 3.64 (brt, /=587 Hz,
2H}324brt, =5 07T Hz 2 H)253-279(m, TH} 242 -2.49 {m, 1 Hy 2.38 (brt, /=752
Hz, 283 1.79-200 (o, 2HY 169 - 178 (m, 2 H) 147 - 159 (m, 2H) 1.33 - 1.45 (m, 2 H).
1861 215] Compound T85: (8)-4-((4-(5,6,7,8~tetrahydro-1,8-naphthyridin-2-vl} butyl) (2~
(2,2, 2-triflucroethoxyethyamino)-2-{{2-(trifluoromethyDpyrimidin-4-yi} amino) butanoic
acid: To a sohution of {8)-2-amino-4-{(4-{5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyly (2-
(2.2, 2-rifluorocthoxyethyDamino) butanoic acid (140 mg, 259 pmol) in THF (4 ml) and
H:O (1 mL) was added 4-chloro-2-{trifluoromethyiipyrimidine (52 mg, 285 pmoel) and
NaHCOs (109 mg, 1.29 munol} and the resulting mixture was heated to 70° € for 9 b, cooled
to rt, and then concentrated 2 vacue. The crude residuc was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+H): m/z = 579.2 (M+H)". 'H NMR (400 MHz,
DMSO-da) Sppm 820 (br d, /=575 He, 2H 7.03 (&, /=721 Hz, T H) 682 {d, /=599 Hz |
HY655(bre 1H)623(d, /~T2I1Hz 1 H)443brd, J=599Hz 1 H)397-408 (m, 2 H)
3661, 569 Hz, 2HY 324 (brt, =532 Hz, 2 HY 254 - 285 (m, 8 H) 234 - 2,44 (m, 2 H)
169-202(n, 4H) 149-158(m, 2H) 1.35- 148 (m, 2 H).
1001216] Compound 786: (8)-2-((5-cyclopropyipyrimidin-2-vl} amino)-4-({4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pi) butyl} (2-(2,2, 2-trifluoroethoxy)ethylamino} butanoic
acid: To a mixture of (S)-2-amino-4-({(4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-v1} butvi} (2~
(2,2, 2-trifluorcethoxy yethyDamine) butanoic acid (140 mg, 259 pmol) in THE (4 mL) and
H20 (1 mil} was added 1-cyclopropyl-4-flucrobenzene (39 mg, 285 pmel) and NaBHCO; (109
mg, 1.29 mmol) and the resulting muxture was heated to 70° C for 6 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 = 5513 (M+H)™. TH NMR (400 MHz, DMSO-ds) 8
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ppm 8.08{s, 2H)696-710{m, 2H)637 (brs, 1 H}6.22(d, /=721 Hz, 1 H)421-432
(o, THY3Z93-407(m, 2H) 364 (1, /=593 Hz 2H)323 (brt, J=520Hz 2H)2352-2.79
(o, THY2.42-249(m, 1 H) 2381, /=746 Hz, 2HY 178 - 199 (m, 2 H) 167 -1.78 (m, 3
Hy148-160(m, 2H) 134 -143(m, 2H) 081 -0980(m, 2ZH) 0.55-065(m, 2 H).
[081217] Compound 787: (8)-2-((3-cyanopyrazin-2-pl} amino}-4-((4-(5,6,7,8-tetrahydro-

1, 8-naphthyridin-2-pi) butyl} {2-(2,2, 2-trifluorocthoxypethyliaminoe} butanoic acid: To a
mixture of {(8)-2~-amino-4~{(4~(5,6,7 8-tetrahydro-1 8-naphthyndin-2-v1) butyl) (2-(2,2,2-
irfluorocthoxylethyyamino) butanoic acid {140 mg, 259 pumol} m i-PrOH (3 mb) was added
3-chloropvrazine-2-carbonitrile (40 mg, 285 pmol} and DIPEA (226 pL, 1.29 mumol) and the
resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated i vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOCMS (EST+H): m/z = 536 2 (M+H)™. TH NMR (400 MHz, Methanol-ds) & ppm 8.25 (d,

S2 08 Hz, THY 7894(d, /=208 Hz, TH) 733 (brd, /=734 Hz, 1 H} 648 (d, =721 Hz 1
Hy448-455(m, 1 H)390-402(a, 4 H)337-344(m, 2H)3.15-327(m. 2 H) 2.98 -
3 3284 -292(m, THY 274 {(brt, =599 Hz 2 H 260-269(m, 2 H} 2.12-2.34
(m, 2H} 1.71 - 1.92 (m, 6 H).

1061218] Compound 788: (8)-2-((2-(pyridin-3-yl} guinazolin-4-pl} amino}-4-({(4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yi} buipl} (2-(2,2,2-triflucrocthoxyjethylamino} butanoic
acid: To a mixture of (8)-2-amino-4-((4-(5,6,7 8-tetrahydro-1 8-naphthynidin-2-y1} butyl) (2-
(2,2, 2-rifluoroethoxy yethyamine) butanoic acid (140 myg, 259 wmol) in DMA (3 mi) was
added 4-chloro-2-(pyridin-3-vh) quinazoline (77 mg, 285 umol) and DIPEA (226 ul., 129
mmol) and the resulting mixture was heated to 707 € for 2 h, cooled to tt, and then
concentrated in vacuo. The erude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESIH4): m/z = 638 3 (M+H)Y". 'H NMR (400 MHz, DMSO-ds) &
ppm 9539{d. 1 AT Hz, THYE55-876(m, 3 H) 833 (d, /=819Hz 1 HYy7.75-793 {m, 2
Hy746-762(m 2 H} 691 (4, =721 He, THY624-637(m, 1 H}6.09(d, /=721 Hz |
Hy4.73-482{(m, 1 H)3.96(q, /=930 Hz, 2H) 366 =587 Hz, 2H) 320 (brt, S=4 95
Hz, 2H)253-285 (o, 8 H 229 (1, =746 Hz, 2HY2.04-2.19(m, 2 H) 1.71 (g, /=584
Hz, 2H) 146 - 155 (m, 2 H) 1 40 {(brd, J=6.60 Hz, 2 H).
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Scheme 39, Compound 709:
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[861219] Step 1. (8)-2-¢((6-chioropyrimidin-4-vl} amino}-4-({4-{5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyl) (2-(2,2,2-triflucrocthoxylethylamine) butancic acid: To a
mixture of (8)-Z-amino-4-{(4-(5,6,7 8-tetrahydro-1,8-naphthyrdin-2-v1) butyh) (2-(2,2,2-
triflucroethoxyiethvhamine) butanoic acid (140 mg, 259 umol} m THF (4 mL} and F0O (i
mL} was added 4, 6-dichloropyrimidine (42 mg, 285 ymol) and NaH{C O3 (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)Y™

1061228] Step 2. ($)-2-{{6-phenylpyrimidin-4-y} amino}-4-({4-(5,6,7 8-tetrakydro-1,8-
naphthyridin-2-yi} bugyid (2-(2,2,2-trifluorcethoxylethyvlamino) butanoic acid: To a
mixture of {8)-2-({(6~-chloropyrimidin~-4-y1} amuno}-4-((4-(3,6,7 8-tetrahydro-1,8~
naphthyridin-2-vl} butvl} (2-(2,2 2-triffucroethoxyethyDamino) butanoic acid (141 mg, 259
umol) in dioxane (4 mL) and Hz0 (1 mL) was added phenyvlboronic acid (47 mg, 388 umol},
KoCOs (72 mg, 517 pmol), and Pd(dppHCh (19 mg, 26 pmol) and the resulting mixture was
heated to 100° € for 2 b, cooled to rt, and then concentrated in vacuo. The crude residue was
purificd by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5873
(M+H)*. 'H NMR{400 MHz, DMSO-ds) 6 ppm 8.49 (s, 1 H) 799 (brd, /=338 Hz, 2 H) 7.60
(brs, TH)745-753 (m, 3H) 710(brs, L H)699(d, /=721 Hz, 1 H) 643 (brs, 1 H) 6.2
(4, /=721 Hz, I H) 447 (brs, 1 HY4.02 (q, /=925 Hz, 2H) 3.67 {brt, /=375 Hz, 2 H} 3.22
(brt, J=520Hz, 2H)253-283(m, TH) 244 -248 {m, 1 H} 239 (brt, /=740 Hz 2 H}
194-203(m, 1 H) 184 (brdd, /=1302,679Hz T HY 1L.70- 178 (m, 2 H) 1.54 (brd,

J=4 7T Hz, 2HYy 138 - 147 (m, 2 H).
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Scheme 60, Compound 710:
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1061221 Step 1 (8)-2-((5-bromapyrimidin-4-yl} amina)-4-((4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-pt) butyl) (2-(2, 2. 2-trifluoroethoxyjethyDamino) butanoic acid: To a
maxture of (S)-2-amino-4-{{4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1} butyl} (22,2, 2~
trifhuorocthoxy jethyamino) butancic acid (140 mg, 259 umol} m THF (4 mL) and Ha0O (3
ml.} was added 5~-bromo-4-chloropyrimidine (55 mg, 285 pumol) and NaHCG:; (109 mg, 1.29
mmol} and the resulting mixture was heated to 70° C for 3 h, cooled to 11, and then
concentrated 7 vacue 1o give the title compound that was used without further purification.
LCMS (ESI+H): m/z = 5891 (M+H)".

1861222] Step 2: (8)-2-({5-phenyipyrimidin-4-yi} amino)-4-{{4-(5.6,7,8-tetrahydro-1,8~
naphthyridin-2-yl} batyl) (2-(2,2,2-triffavrocthoxylethybaming} butanoic acid: To a
maxture of (8)-2-{(5-bromopyrimidin-4-v1} amino}-4-((4-{5,6,7 8-tetrahvdro-1 8-
naphthvridin-2-v1) butvl) (2-(2,2, 2-trifluorocthoxy jethyliamino} butanoic acid (152 mg, 258
umol) in dioxane (4 mL) and HzO (1 mL) was added phenviboronic acid (47 mg, 387 umol},
K:C0: (72 mg, 516 pmol), and Pd{dppHCl (19 mg, 26 pmol} and the resulting mixture was
heated to 100° C 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. LOMS (ESI+): m/z = 5873
{(MAH)", TH NMR(400 MHz, DMSO-ds) 6 ppm 846 (5, TH)8.02 (s, 1 H) 740-7.58 {(m, 5
H) 7.06 (brdd, J=13.27, 6534 Hz, 2 H} 657 {brs, L H} 6.25 (d, /=721 Hz, 1 H) 441 {brd,
J=562Hz, EHY4.00(q. /=941 Hz, 2Hy 360 (brt, /=550 Hz 2 H) 321 -327(m, 2 H)
254-285(m, 8HY 240 (brt, =T 40 Hz 2H3 197 (brd, J=5538 He, 2 H) 169 - 180 {(m, 2
Hy 1.41- 158 (m. 2 HY 1.22 - 140 (m, 2 H).
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Scheme 61, Compound 711:
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1861223] Step 1. (8)-2-¢((5-bromopyrimidin-4-vl} amino}-4-({4-{5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyl) (2-(2,2,2-triflucrocthoxylethylamine) butancic acid: To a
mixture of {8)-Z-amino-4-{(4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1) butyl) (2-(2,2,2-
trifluorcethoxy jethylJaming) butanocic acid (140 mg, 259 yumol) in THF (4 mL} and O (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° € for 6 h, cooled to tt, and then
concentrated i vacuo to give the title compound that was used without further purnification.
LCMS (ESI+): m/z = 3891 (M+H)"
1061224 Step 2. ($)-2-{pyrimidin-d-ylamino}-4-({4-(5,6,7 8-tetrakydro- 1, 8-naphthyridin-2-
v Butyl) {2-¢2,2, 2-trifluoroethoxyjethyflamine) butanoic acid: To a mixture of (8)-2~((5-
bromopyrimidin-4-vi} amino)-4-({4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-2-y1) butyl} (2~
(2,2, 2-rifluoroethoxy yethylamino) butanoic acid (132 myg, 258 pmol) in MeOH (10 ml) was
added 10 wt% Pd/C (200 mg) and the resulting mixture was stirred under an Hz atmosphere
for 16 h and then was filtered and concentrated in vacue. The crade residue was purified by
reverse phase prep-HPLC to give the title compound. LOCMS (ESHY m/z = 511.2 (M+H)Y"
H NMR((400 MHz, DMSO-ds) 6 ppm 8.38 (s, 1 H) 8.03 (brd, J=5.50Hz, 1 H) 755 (brs, 1
Hy704(d, =734 Hz, T Hy 655 (brd, =i956 Hz, 2 H) 6,23 (d, =721 Hz, 1 H) 440 (brs,
TH} 401 (g, /=946 Hz, 2H} 3.65(brt, J=5.75 Hz, 2 H} 324 (brt, =538 Hz, 2 H) 2.55 -
276 {(m, 8 H) 240 (brt, =740 Hz 2H) 195 (brdd, /=1339, 634 Hz, 1 H) 1.71 - 1.84 (m,
3H149-158(m, 2H) 135-145(m, 2 H).
1061225) Compound T12: (S)-2-((6-(1 H-pyrazol-i-yi) pyrimidin-4-yi} amino)-4-({4-
(3,6, 7, 8-tetrabiydro- 1 8-naphthyridin-2-ypi} butyl} (2-(2, 2, 2-triffuoroethoxylethylamino)
batancic acid: To a mixture of (8)-Z-ammo-4-{{4-(5,6,7 B-tetrahvdro-1 8-naphthyridia-2-v1}
butyl) (2-(2,2 2-tnifluorocthoxyjethvl)amino) butanoic acid (140 mg, 259 umol) in DMA (3
ml} was added 4-chloro-6-( IH-pyrazol-1-v1} pyrmidme (51 mg, 285 pmol) and DIPEA (226
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pb. 1.29 mmol) and the resulting mixture was heated to 70° C 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. LOMS (ESI+): m/z = 53773 (M+H)". 'H NMR (400 MHz, DMSO-ds) &
ppm 8534 (4. /=232 Hz, 1 HY 835 (s, 1 F} 7.92¢(brd, /=5.75 Hz, 1 H) 784 (d, =098 Hz, |
Hy 7.07 (ors, 1 HY6.99(d, J=721 Hz, L H)6.54 - 658 {m,  H) 6.43 (brs, 1 H} 6.20 (4,
ST34 Hz, THY 4351 (brs, 1 H)3 98 -4.05(m, 2H)3.65(brt, =587 Hz 2H)320-325
(M, 2H)255-278(m, SH) 238 (brt, /=T 40Hz, ZH} 1.94-2.03 (m, 1 H) 1 80 (brs. I H)
170-1.76(m, 2H) 149 - 158 (m, 2 H) 1.36 - 1 44 (m, 2 H).
18061226] Compound T13: (8)-4-(¢{8)-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yi} butyllamino)-2-({3-methylpyrimidin-2-vi} amino} butanoic acid: To a
mixture of (S)-tert-butyt 2-amino-4-({((5)-2-fluoro-3-methoxyvpropyl) (4-(5,6,7 8-tetrahydro-
1.8-naphthyridin-2-v1} botyvDamino) butanoate {152 mg, 336 wmol} and 2-chloro-5-methyl-
pyrimidine {36 mg, 280 umol} in t-AmOH (2 mL) was added 2.0M t-BeONa in THF (280
uk., 360 umol) then t-BuXPhos-Pd-G3 (22 mg, 28 uol) and the resulting nmixture was
heated to 1007 C for 5 h, cooled to tt, and then concentrated in vacuo to give a (S)-tert-butyl
4-{{(8)-2-fluoro-3-methoxypropyl} (4-(5,6.7 8-tetrahvdro-1, 8-naphthyridin-2-yH
butyDamino}-2-((5-methylpyamidin-2-vl} aming) butanoate intermediate, LECMS (ESH) m/z
= 5453 (M+H)", which was used without further purification. Of the butanoate intermediate,
180 mg, 330 umol} was taken up in DCM (2 mL} and TFA (600 pL) and the resolting
mixture was stirred at rt for 6 b and then concentrated in varcuo. The crade residue was
puriticd by reverse phase prep-HPLC to give the title compound. LOMS (ESI+): m/z =489 3
(M) TH NMR (400 MHz, DMSO-ds) & ppm 14.34 (brs, 1 H) 10.93 (brs, L H} 830 (s, 2
Hy8 13{(brs, 1 H}7.82(brs, 1 H}7.60(d, /=734 Hz, 1 H) 6.63(d, /=734 Hz, 1 H}5.24 -
544 (m, T HY 446 (brs, TH)3.63(brs, 1 H}3.49-339(m, 2 H) 333 -348 (m, 4 H) 331
(d, =098 Hz, 3H)314-327(m, 3H)2.66~277(m, 4H)2.14-237(m, 2H)2.10(s, 3
Hy 1.63 - 1.86 (m, 6 H}.
1001227 Compovnd 7T14: (8)-2-((3-cyanopyrazin-2-pl} aminop-4-({2-(2,2-
diffuoroethoxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyhamino} butaneoic
acid: To a mixture of (S)-2-amino-4-({{5}-2-fluoro-3-methoxypropvl) (4-(5,6,7.8-tetrabydro-
1, &-naphthyndin-2-y1} butylamino) butancic acid hydrochlonde (150 mg, 333 pmol} i i-
PrOH (2 mbL) was added DIPEA (290 ul., 1.66 mmol) then 3-chloropyrazine-2-carbonitrile
{93 mg, 565 umol) and the resulting mixture was heated to 70° C for 2 b, cooled to 11,
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-HPLL €0 give the title compound. LCMS (ESIH+):
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m/z =518.2 (M+H)™ *H NMR (400 MHz, DMSO-de) 5 ppm 14.13 (brs, TH) 1022 (brs, |
HY837(d, /=243 Hz, TH}803(d, /=243 Hz 2H)784-790(m, 1 H)761{(d, J=728Hz,
THY661(d, =728 Hz, 1 HY6.00-633 (m, | H)4.54-4.66 (m, 1 H) 3.90 (brt. =474 Hz,
2HY3T5(d, 1527, 342 He, 2H 335 (brs, 4 H) 316 (brs, 4 H) 2.67 - 2.76 (m, 4 H)
228-241(m, 2H) 1.76-187(m, 2H) 1.63 - 1.75 {m, 4 H)

1001228 Compound T15: (8)-2-¢/4,4 -bipyridin [-2-yiaminal-4-((2-{2,2

diffuoroethoxyjethyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyhamina} butanoic
acid: To a mixture of (S)-2-{{4-bromopyridin-2-y1) amino)-4-((2-(2.2-difluorocthoxy jethyl)
{4-(5.,6,7 B-tetrahydro-1,8-naphthyridin-2-v1} butylamino) butanoic acid (50 mg, 88 ymol)
and 4-pyridviboronic acid (32 mg, 263 pmol) in dioxane {2 mL) and HzO (0.5 ml) was
added Pd{dppHCh CH:2Cl (7 mg, 9 umol) and KoCOs (36 mg, 262 umol) and the resulting
mixture was heated to 100° C for 2 h, cooled to rt, and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLL €0 give the title compound. LCMS (ESIH+):
m/z = 369 3 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 9.07 (d, /=6.85 Hz, 2 H) 8.53
(d,/=685Hz, 2 H)RI8(d. /=660 Hz 1 H} 7.82(d, /=098 Hz, 1 H} 7.60 (d, =734 Hz, 1
Hy746(dd, =672, 171 Hz, 1 H} 6.67(d, /=734 Hz, 1 H}387-619(m, 1 H}492-496
{m, THY396-405(m, 2H)3.80 (td, /~14.70,3.61 Hz, 2 H)360-369(m, 1 H)3.51 (br
dd, J=10.94, 544 Hz, SH) 337 (brt, 789 Hz, 2H) 278 - 285 (. 4 H)Y 2.61 - 2.72 (. |
Hy2.41-253 (m, 1 HY 1.78 - 1.99 (m, 6 H).

Scheme 62, Compound 716:
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1861229] Step 1. (8)-2-{{4-bromopyridin-2-pl) amine)-4-((2-{2,2-difluoroethoxy)ethyi) (4-

dioxana/H,0

(3,6, 7, 8-tetrahiydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid: To a mixture of (S})-
2-amino-4-((2-(2,2-difluorocthoxyjethyl) {4~(5,6,7 B-tetrahvdro-1,8-naphthyridin-2-vi)
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butvllamino} butanoic acid hydrochlonde (500 mg, 1.11 mmeol} mn BMSO (4 mL) was added
K25 (766 mg, 5.54 mumoh) and 4-bromo-2-flucropyridine (234 mg, 1.33 mmol} and the
resulting mixture was heated to 130° C for | b, cooled to 11, adjusted to pH = 6 by the
addition of T 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 = 571 2 (M+H)"
1001230] Step 2. (83-4-((2-{ 2, 2-difluoroethaoxypethyl} (4-{5,6,7,8-tetrahydro-1.8-
naphthyridin-2-yi} butylamino)-2-({4-phenylpyridin-2-yl} amino} butanoic acid: To a
mixture of (8)-2-{{4-bromopvridin-2-yl) amino}-4-((2~(2, 2-ditlucroethoxyjethyi) {(4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-y1} buatyBamino} butanoic acid (30 mg, 88 pmol) and
phenyiboronic acid (32 mg, 263 umaol} in dioxane (2 mb) and H2O (0.5 mL) was added
Pd{dppHCla. CHaClz (7 mg, 9 umeol} and KoCOs (36 mg, 263 pmol) and the resulting mixture
was heated to 100° C for 2 h, cooled to 1t, and then concentrated in vacuo. The crude residuc
was purified by reverse phase prep-HPLL to give the title compound. LCMS (ESI+) m/z =
568.3 (M+H)" 'H NMR (400 MHz, Mcthanol-ds) 8 ppm 8.00 (d. /=6 60 Hz, 1 H) 781 - 7.86
(m, 2HY756-761(m, 4 H) 745(d, =134 Hz, 1 H) 735 {(dd, /=679, 1 65 Hz, | H} 6.65
(d, /=734 Hz, TH}386-617(m, 1H}4.75-480(m, 1 H)3.95-4.03 (m, 2 H}3.80 {(td.
S=1476, 361 Hz, ZH)3.58-3.66(m, 1 H)347-356(m, SH)334-340(m,2H)276 -
284 (0, 4H)256-267(m, FH) 234 -246(m, T HY 1.75-1.98 (m, 6 H).

Scheme 63, Compound 717:
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1861231] Step 1. (8)-2-¢((5-bromopyridin-2-pl) amine)-4-((2-{2,2-difluoroethoxy)ethyi) (4-
(3,6, 7, 8-tetrahiydro-1,8-naphthyridin-2-yi} butyllamino} butanoic acid: To a mixture of (S})-
2-amino-4-((2-(2,2-difluorocthoxyjethyl) {4~(5,6,7 B-tetrahvdro-1,8-naphthyridin-2-vi)

butyDamme) butanoic acid hydrochloride (200 mg, 444 pwmoly in BMSO (3 mL)} was added
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[861232](306 mg, 2.22 mimol) and 5-bromo-2-flacropyridine (94 mg, 532 umol) and the
resulting mixture was heated to 130° C for 15 b, cooled to 1t, adjusted to pH = 6 by the
addition of ¥ M ag. HCI, and then concentrated i vacuo. The crude residue was puritied by
reverse phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 571.2 (M+H)Y"
1081233] Step 2. 2-((5-phenyipyridin-2-vl) amine} butaneic acid: To a mixture of (5)-2-{(5-
bromopyridin-2-vl) amine}-4-({2-(2, 2-diftuoroethoxyjethyh) (4-(5 6,7 8-tetrahydro-1,&-
naphthyridin-2-v1} butvamino) butanoic acid (20 mg, 35 pmol) and phenyiboronic acid (13
mg, 105 umol) in dioxane (2 mL) and Ha0 (0.5 mL) was added Pd{dppHCl.CHaCl2 (3 mg, 4
umol) and KoCGs (15 mg, 105 pumol} and the resulting mixture was heated to 100° C for 2 h,
conled to 1, and then concentrated i vacuo. The crude residue was purified by roverse phase
prep-HPLC 1o give the title compound. LCMS (ESI+): ov/z = 568.3 (M+H)" 'H NMR (400
MHz, Methanol-di) 6 ppm 8.36(dd, /=935, 226 He, T H) 818 (d, /~1 83 Hz 1 H) 762 -
F67T{(m, 2H)Y739(d, /=T34 Hz 1 HY)748-754(m, 2H)742-747(m, 1 H) 737 (d,
J=O29Hz, tHY6.66(d, /=734 Hz, ITH)5387-6.19(m, L H) 479 {(dd. /=789, 544 Hz, 1 H)
395-405(m, 2HI380(td, J=14.76, 361 He, 2H} 357 -3.65 (m, L H} 346 -3.56(m, S H}
334-340(m, 2H32.76-285(m, 4 H)257-268(m, 1 H)236-248(m, 1 H} 1.77- 199
{m, 6 H).
001234 Compound 718: (8$)-4-(((5)-2-fluoro-5-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-({ 7-methyl-TH-pyrrolof2,3-dJpyrimidin-4-yi} amino)
butanocic acid: To a mixtare of {(8)-tert-butyl 2-amino-4-{{{5)-2-flucro-3-methoxypropyl) (4-
(5,6,7.8-tetrahydro-1,8~-naphthyridin-2-vi} butvl}arino) butanocate (150 mg, 331 umol}, 4-
chloro-T-methyi-TH-pymrolo{? 3-dipvrinidine (48 mg, 286} in t-AmOH & mlL.} was added
2.0M ~BaOMa in THF (286 ul., 572 umol) then -BuXPhos-Pd-G3 (23 mg, 29 umols and the
resulting mixture was heated to 100° C for 15 b, cooled to 11, and then concentrated in vacuo
to give a tert-butvl (8)-4-(((8)-2-fluoro-3-methoxypropyl) (4-(35,6,7. 8-tetrahvdro-1,8-
naphthyridin-2-v1} butyBamino)-2-((7-methyl-TH-pyrrolo] 2 3-djpyrimidin-4-yl} amino)
butanoate mtermediate, LCMS (ESI+): m/z = 584 4 {M+H)*, which was used without further
purification. Of the butancate intermediate, 80 mg, 141 umol) was taken up in DCM (1 mL)
and TFA (400 ul) and the resulting mixture was stirred at rt for 6 h and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
compound, LCMS {(ESIH+): m/z = 528 .3 (M+H)™,
[001235] Compound 719: ($)-4-(((8)-2-fluoro-S-methoxypropyii(4-( 3,6, 7, 8-tctrahydro-1,8-
naphithyridin-2-yBbatyamino}-2-((6-methylpyrazin-2-yHamino)butancic acid: To a
mixtare of tert-butyl (53-2-amino-4-{{{S)-2-flucro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-
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1,8-naphthynidin-2-y1} butyDamino) butancate (211 mg, 467 umel) and 2-chloro-6-methyi-
pyrazine {50 mg, 389 umol) in +-AmOH (3 mL} was added 2.0M ~BulNa o THF (389 ul,
778 wooh) then -BuXPhos-Pd-G3 (31 mg, 39 umol} and the resulting nixture was heated to
100° C for 13 h, cooled to 1t, and then concentrated in vacuo to give a tert-butvl (S)-4-({{5)-2-
fluoro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthvridin-2-y1} butvlDamino}-2-({6-
methylpyrazin-2-yi) amino} butanoate intermediate, LOCMS (ESIH): m/z = 545 4 (M+H)Y",
which was used without further purification. Of the butanoate intermediate, 268 mg, 494
umol, was taken up in DCM (2 mL) and TFA (1.5 mL) and the resulting mixture was stitred
at 1t 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+): nv/z = 4893 (M+H)".

[061236] Compound 720: ($)-4-(((8)-2-fluoro-S-methoxypropyli(4-( 3,6, 7, 8-tectrahydro-1,8-
naplithyridin-2-yDbatybamina}-2-Qguinoxalin-2-ylamino}butanvic acid: To a mixture of
tert-butyl (8)-2-amino-4-({{85}-2-Hucro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-1.8-
naphthyridin-2-v1} butvl}amino) butanoate (211 mg, 467 umol} and 2-~chloroquimoxaline (64
mg, 389 umol) n t-AmOH (3 mL) was added 2.0M ~BeONa in THF (389 pl, 778 pmol}
then 7-BuXPhos-Pd-G3 (31 mg, 39 umol} and the resulting mixture was heated to 100° C for
15 h, cooled to 1L, and then concentrated in vacuo to give a tert-butyl {S)}-4-({{(5)-2-flucro-3-
methoxypropy!) (4-(5.6,7 8-tetrahvdro-1,8-naphthyridin-2-vl) butvlyamino}-2-{quinoxalin-2-
viamino) butanoate intermediate, LOMS (ESH): my/z = 581 4 (M+H)™, which was ased
without further purification. Of the butancate intermediate, 309 mg, 533 umol, was taken up
m DCM (2 mL) and TFA (1.5 mL) and the resulting mixture was stirred at it 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 = 5253 (M+H)Y™

1061237 Compound 721 (8)-4-(({8)-2-fluoro-3-methoxypropy{d{4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-ylibutylaminc)-2-((6-methyl-2-(pyridin-4d-ylpyrimidin-4-
viaminaibutanvic acid: To a mixture of tert-butyl (8)-2-amino-4-{{({8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-v1} butvilamino) butanoate (211
mg, 467 umol) and 4-chloro-6-methvi-2-(4-pyrdyhpyvrinudine (80 mg, 389 umol) int-
AmOH (3 mL) was added 2.0M ~BuONa in THF (389 ul, 778 umol) then ~BuXPhos-Pd-
G3 (31 mg, 39 umol} and the resalting 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~tctrahvdro-1, 8-naphthvridin-2-v1) butyDamino}-2-{(6-methyl-2~(pyridin-4-vi}
pyrimidin-4-yl} amino) butancate intermediate, LCMS (ESIH): m/z = 622 .4 (M+H)", which
was used without further punification. Of the butancate intermediate, 270 myg, 447 umol, was
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taken up m DCM (2 mL) and TFA (1.5 mL) and the resulting mixture was stirred at it for 6 h
and then concentrated 77 vacio. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIH): m/z = 566.3 (M+H)"™.

[0061238] Compound 722: (8)-4-(((8)-2-fluoro-3-methoxypropyl} {4-(5,6,7,8-tetrabiydro-1,8-
naplithyridin-2-yl} butyDamino}-2-{{-methyl-1 H-indazol-3-yl) amine} butenoic acid: To a
mixtare of tert-butyl (53-2-amino-4-{{{S)-2-flucro-3-methoxypropyl) (4-(5,6,7 8-tetrahydro-
1.8-naphthyridin-2-v1} butvlamino) butanoate (109 mg, 240 pmol} and 3-bromo-1-methy!-
1H-imdazole (42 mg, 200 pmol) in THY (2 mL) was added 2.0M 7-BuONa i THF (200 uL,
400 pmol) then +~BuXPhos-Pd-G3 (31 mg, 39 umol} and the resulting mixture was heated to
100° C for 13 h, cooled to 1t, and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give a tert-butvl (S)-4-(((5}-2-fluoro-3-methoxypropyvl) (4-
(3,6,7 8-tetrahvdro-1 8-naphthyridin-2-vl} butyDamino}-2-((1 -methyl-1H-indazol-3-v1}
amino} butanoate intermediate, LCMS (ESI+): w/z = 583 4 (M-+H)". Of the butanoate
mtermediate, 150 mg, 258 pumol) was taken up in DCM (2 mb) and TFA (1.5 mlL) and the
resulting mixture was stirred at vt for 6 h and then concentrated i vacuo. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LOMS (ESE+): m/z =
5273 (M+H)".
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Scheme 64, Compound 723:

i ON\\ I

H kBuXPhos Pd-G3 K\ N "
2.0M NaOtBu  HN Ne N N
iAmOH r/
.\ §
Step 1 © O

Q

TFA, DCM
—ﬁ,
Step 2 /

1001239 Step 1 (Si-tert-butvl 4-((2-acetamidoethyl) {4-(5,6,7, 8-tetraliydro-1,8-
naphthyridin-2-yl} butylamino)-2-({1-methyl-1 H-indazol-3-yl} amino} butanoate: To a
mixture of (S)-tert-butyl 4~((Z-acetamidoethyl) (4-(5,6.7 8~tetrahydro- i, 8-naphthyndin-2-vi)
butyllamino}-2-aminobutancate {130 mg, 290 pmol} and 3-bromo-1-methyi-1H-indazole (61
mg, 290 ymol} in t-AmOH (3 mL) was added 2.0M t+-BuONa in THF (290 ul, 580 umch
then ~Bu Xphos Pd G3 (23 mg, 29 pmol) and the resulting mixture was heated to 100° C for
15 h, cooled to tf, and then concentrated in vacuo to give the title compound that was used
without further purification. LCMS (ESI+): m/z = 5785 (M+H)™,

1001240) Step 2: (8)-4-({2-acetamidoethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl)
butyamino}-2-(benzofdlthiazol-2-ylamino} butanovic acid: (S)-tert-butyvi 4-((2-
acctamidoethyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyDamino}-2-{{(1-methyl-1H-
mdazol-3-vl} amino) butancate (200 mg, 346 umol) was taken up 10 3.1 BCM/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 title compound. LCMS (ESIH+):
m/z =522 3 (M+H)". 'H NMR (400 MHz, BDMSO-ds} 3 ppm 7.79 {(brt, J=540 Hz, 1 F) 7.70
(d, /=816 Hz, 1 H}724-734(m, 2H)700(d, J=7T28 Hz, 1 H) 691 (t. /=673 Hz 1 H)
643 (brs, THY622(d, /=728 Hz, T H) 411 (1, /=006 Hz, L I 371 (5,3 H) 3.22 {brt,
J=529Hz, 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}
186-201{m, 2H) 171~ 177 (ma, SHY 149 - 158 (m, 2H) 135-1.45(m, 2 H).

001241 Compound 724: ($)-4-(((5)-2-fluoro-5-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl) butylamino}-2-{pyridin-3~ylamino) butanoic acid: To a mixture of (8)-
tert-butyl Z-amino-4-{{{5}-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vi) butvhamino) butanoate {151 mg, 334 umol) and 3-bromopyridine (44 mg,
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278 ymol) tn -AmOH (2 mL) was added 2.0M t-BaONa in THF (278 pL, 556 pmol) then #-
BuXPhos-Pd-G3 (22 mg, 2% umol) and the resulting mixture was heated to 100° C for 5 h,
conled to 1, and then concentrated i vacuo to give a (S)-tert-butyl 4-({(5)-2-fuoro-3-
methoxypropy!) (4-(5,6,7 8~tetrahydro- 1, 8-naphthyndim-2-y1} butylamino)-2-(pyndn-3-
viamino) butanoate intermediate, LOMS (ESI+): nm/z = 530.3 (M+H)™, which was used
without further purification. Of the butancate intermediate, 160 mg, 302 ymol, was taken up
m DCM (2 mb) was added TFA (600 uL) and the resulting mixture was stured at rt for 6 b
and then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (EST+H): m/z = 474 3 (MAHY™. 'H NMR (400 Mz,
DMSO-do) Gppra 790 (d, /=245 Hz, 1 HY 774 (d. /~440Hz. 1 H)7.02-7.11 (0. 2 H) 6.85
(dd, =838 1.53Hz, I H)6.25(d, =734 Hz, 1 H}455-482(m, 1 H)3.84-4.02 (m, | H)
345-349(m, TH)339-343(m, 1 H)3.18-325{m, 3 H)2.64-269{m, 4 H} 259 (br d.
J=6.72Hz, 4 H)230-242{(m, 2 H} 186~ 193 (m, 1 H) 167~ 182 (m, 3H) 1.46-1.59 (m,
2H) 131~ 143 (m, 2 H).

1861 242] Compound T28: (8)-4-((2-methoxyethvl}(4-(5,6,7,8~tetrahydro-1,8-naphthyridin-
2-vi}butyDaminol-2-(naphthalen-I-ylaminelbutenoic acid: To a mixture of tert-butyl (8)-2-
amino-4-{{Z-methoxyethvl} (4-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-vi) butvljamine)
butancate (151 mg, 334 umol} and 1-iodonaphthalene (70 mg, 278 umol) i t-AmOH (2 mL)
was added 2.0M t-BuONa i THF (278 L., 556 umol} then /-BuXPhos-Pd-G3 (22 mg, 28
wmol} and the resulting mixture was heated to 100° C for 3 h, cooled to 1, and then
concentrated i vacuo to give a tert-butyl 4-((2-methoxvethyl) (4-(5,6,7 3-tetrahydro-1,8-
naphthynidin-2-v1) butvhamino)-2-(naphthalen-1-vlamino) butanocate intermediate, which
was used without further purification. Of the butancate intermediate, 160 mg, 302 umol, was
taken up m DCM (2 mL) and TFA (600 uL) and the resulting mixture was stirred at it for 6 h
and then concentrated in vacro. The crude residue was purified by reverse phase prep-HPLC
and then chiral SFC to give the title compound. LCMS (ESEH): mv/z = 491.3 (M+H)™,
1001243 Compound 726: (S)-4-((2-morpholinoethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-yi) butyllamino}-2-{quinazolin-4-ylamino} butanoic acid Prepared
according to Scheme B using Procedure F with 2-morpholinoethan-1-amine, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 348 3. [M+H+, found
548 4.

001244 Compound 727 (28)-4-((2.5-diliydroxypropyl) (4-{3,6,7 8-tetrahydro-1,8~
naphithyridin-2-yi} butylamino)-2-(guinagolin-4-ylamino) butancic acid. Prepared
according to Scheme B using Procedure F with 3-aminopropane-1,2-diol, Procedure H with
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4-chloroguinazoline, and Procedure P. 'H NMR (400 MHz, Methanol-d4) 8 8.87 (s, 1H), 8.54
{(dd. J =87, 13 Hz 1H), 819805 (m, 1H), 797779 (m, 2H), 758 (dd, I = 7.3, 1.2 Hz,
1H), 662(dd, J=73, L1 Hz 1H),537(dd, J=8.0,59Hz, 1H),402(d, J=198 Hz, 1H),
370343 (m, 6H), 2.81 (dt, I =193, 6. 9 Hz, 6H), 2.51 (m, 1H), 2.02 - 1.67 (1, 8H).
LUCMS theoretical m/z = 509 3. [M+H]+, found 5093
1001245 Compouvnd 728 4-{{2-methoxyethyl} (4-{5,6,7,8-tetrahpdro-1,8-naphthyridin-2-
vi} burylaminol-2-(naphthalen-I-ylamine) butancic acid. From chiral SFC purification of
Example 329, LCMS (ESIH): m/z = 491 3 (M+H)"
1801246] Compound 728: Q8)-4-{{3-fluoro-2-hiydroxypropyl} (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl} butyllamino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared
according to Scheme B using Procedure F with -amino-3-fluoropropan-2-ol, Procedure H
with 4-chloroguinazoling, and Procedure P. LCMS theoretical m/z = 5113, [M+HH, found
5113 TH NMR (400 MHz. Methanol-ds) 6 8.86 {d, J= 1.3 Hz, 1H}, 853 (d, /= 8.2 Hz, 1H),
814(dd, J=84,68Hz 1H), 788 (1. J=83Hz 2H), 7.63-7353 (m, 1H), 698 (1,./=84
Hz, 1H), 663(dd, J=74,22Hz, 1H), 537(d, J=75Hz, IH), 450(d,J=3.7Hz, I1H),
438(d,/=38Hz, 1H), 429 {m, 1H), 3.79 - 345 {m, 6H), 2.93 — 2.62 (m, 6H}, 2.04 - 1.71
{m, TH).
061247 Compound 730: (8)-2-(quinazolin-d-ylamino}-4-({4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-yl} butyl) {thiagel-2-ylmethyDamino) butanoic acid. Prepared according to
Scheme A using Procedure A with thiazol-Z-vimethanamine, Procedure H with 4-
chloroquinazoline, and Procedure P. LCMS theoretical m/z = 532 2. [M+H]|+, found 53323,
1861248 Compound 731: (3)-4-((2-(3-oxomorpholincjetiiyl} (4-(5,6,7, 8~tetrahydro-1,8-
naphthyridin-2-yl) butylamina}-2-(quinazolin-d-yplamino} butanvic acid. Prepared
according to Scheme B using Procedure F with 4-(2-aminocthyDimorpholin-3-one, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical nv/z = 562.3. [M+H]+, found
562.3.
10061249 Compound 732: (Sh-4-(benzpl(4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi)
butyhamino}-2-(guinazolin-4-ylamino) butanoic acid. Preparcd according to Scheme A
using Procedure A with benzvlamine, Procedure H with 4~chloroquinazoling, and Procedure
P. LCMS theoretical m/z = 5253, [M+H]{+, found 5252,
1061258 Compound 733 (8)-4-(({R)-2-hydroxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyllamino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared
according to Scheme A using Procedure A with {(R)-1-aminopropan-2-ol, Procedure H with
4-chloroquinazoline, and Procedure P LUMS theoretical m/z = 493 3 [M+H|+, found 493 3.
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1861251 Compound 734: (28}-4-(({ !, 4-dioxan-2-yi} methyl} (4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(quinazolin-d-vlamino) butanoic acid. Prepared
according to Scheme B using Procedure F with (1 4-dioxan-2-y1) methanamine, Procedure H
with 4-chloroguinazoling, and Procedure P. LOMS [M+H]+ found 5353, TH NMR (400
MHz, Methanol-d4) 5 8.88 (s, 1H), 856 (dg, J = 8.5, 1.5 Hz, 1H), 8.20 - 8.07 (m, 1H}, 7.88
(ddd, J=72,38,25Hz 2H)}, 758 (d, I =73 Hz, 1H), 662 (d, =73 Hz, 1H), 535 (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
(m,2H), 280 (dt, J =212, 6.8 Hz, 5H), 2.68 (dt, I= 163, 6 8 Hz, 1H), 249 (5, 1H), 2.02 -
1.64 {m, 8H).

1061252 Compound 733: (8)-4-(({5}-3-fluoro-2-hydroxypropyl} (4-(5.6,7,8-tetral ydro-1,8-
naphithyridin-2-yi} butylamino)-2-(guinagolin-4-ylamino) butancic acid. Prepared
according to Scheme B using Procedure F with T-amino-3-fluoropropan-2-ol, Procedure H
with 4-chlorcguinazoling, and Procedure P LCMS [M+H}+ found 5112, TH NMR (400
MHz, Mcthanol-d4) 5 8.87 (s, 1H), 8.56(dt, J=8.8 1.9 Hz, 1H),8.14(ddg, J=84,7.1, 1.1
Hz, 1H), 794 - 780 (m, 2H), 758 (dt, I =74, 1.1 Hz, 1H), 662 {(d, I =73 Hz, 1H), 538
(dd, J=83,56Hz 1H),450{d. J=43Hz 1H),438¢d, I=44Hz 1H), 427 (ddd, I =
18.6,9.1,43 Hz, 1H), 375341 (m, 6H), 292 - 2.63 {m, SH), 2.54 (d, } = 12.9 Hz, 1H),
231 =165 (m, TH).

[B81253] Compound 736: ($)-4-(((8)-2-hydroxypropyl} (4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-vi} butyllamino)-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. LOCMS theoretical m/z = 493 3. [M+H]+, found 4933,
18612584 Compound 737 (28)-4-{{morpholin-3-plmethyl) (4-(5,6,7,3-tetrabydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(quinazolin-d-vlamino) butanoic acid. Prepared
according to Scheme B using Procedure F with morpholin-3-vimethanamine, Procedure H
with 4-chloroguinazoling, and Procedure P. LCMS [M+H]™ found 534.2. "TH NMR (400
MHz, Methanol-da) S 8.85(d, /=42 Hz, 1H), 8.67 - 8.53 (m, 1H), 8.13(ddt, /=85,72,
14Hz 1H), 787d, /J=81,76, 1.7Hz, 2H), 758 (dd, /=73, 1.4 Hz, 1H), 662 (d, /=73
Hz, 1H), 536(ddd, /7=10.3,83,55Hz, 1H),3.98({dt,/=12.6,33Hz, 1H), 383 {dtd, J=
16.5,12.5, 72 Hz, 2H}, 3.63 - 340 (m, 4H), 3.24 ~3.05 (m, 3H), 2.96 (dd, J=21.1, 13.3 Hz,
1H), 2.80(dt, J= 1269, 6.4 Hz, 5H), 2.62 ~ 2.26 {m, 2H), 2.09 - 1.88 {m, TH), 1 .86 - 1 63 {m,
4H).

[001255] Compound 738: (28)-4-(3.3-difluoro-2-hydroxypropyl) (4-(5,6,7,8-tetrahydro-

1, 8-naphithyridin-2-pi} butyljamino)-2-{guinazolin-4-ylamino) butanoic acid. Prepared
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according to Scheme B using Procedure F with 3-amino-1, 1-difluoropropan-2-ol, Procedure
H with 4-chloroquinazching, and Procedure P. LOMS theoretical av/z = 5293, [M+H}+, found
5293,

[0061256] Compound 739: (8)-4-(((8)-2,3-dilydroxypropyl} (4-{5,6,7 8- tetrabydro-1,8-
naplithyridin-2-yl) butyDamino}-2-{guinazolin-4-plamine} butanoic acid. Propared
according to Scheme B using Procedure F with 3-amino-1,1-diflusropropan-2-ol, Procedure
H with 4-chloroguinazoline, and Procedure P. LCMS [MAH]" found 509.2. TH NMR (400
MHz, Methanol-d4) § 8.86 (s, 1H), 8.64 — 848 (m, 1H), 822 - 8.06 {(m, 1H), 795 - 7.80 (m,
2HY, 758 (dd, J=73, 1.1 Hz, 1H}, 6.62(d, J=73 Hz, 1H}, 536 (t, /=69 Hz, 1H), 4.06 (s,
1H), 3.76 - 3.40 (o, 5H), 2.81 {dt, J=18.5, 6.9 Hz, 6H), 2.49 (brs, 1H), 2.03 - 1.67 (m, 8H).
001257 Compound 740: ($)-4-((2-hydroxy-2-methylpropyl) (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-pl} butyDamino}-2-{pyridef2,3-d]pyrimidin-d-ylamino) butancic acid.
Prepared according to Scheme A using Procedure A with 1-amino-Z-methylpropan-2-ol,
Procedure H with 4-chloropyrido2,3-d|pyrimidine, and Procedure P. LCMS theoretical m/z
=508 3. [M+H]+, found 508 3.

1801258] Compound 741 (8)-4-((2-hydroxy-2-methylpropyl) (4-(5,6,7,8-tetraliydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(pyridof3,2-d{pyrimidin-4-ylamine) butanocic acid.
Prepared according to Scheme A using Procedure A with 1-amino-2-methylpropan-2-ol,
Procedure H with 4-chloropvrido{3,2-dipyrimidine, and Procedure P. LCMS theoretical m/z
= 308.3. [M+H}+, found 3083,

1061259 Compound 742 (Sh-2-((7-fluoro-2-methylguinazolin-4-vl} amino)-4-({2-hydroxy-
Z-methylpropyl} (4-3,6,7,8-tetrahydro-1,8-naphithyridin-2-yi} butylamino} butanoic acid.
Prepared according to Scheme A using Procedure A with l-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~tetrahydro-1,8-
naphthyridin-2-vi} butyllamino)-2-{guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme A usimg Procedure A with 1-amino-2-methylpropan-2-ol, Procedure H
with 4-chlorogquinazoline, and Procedure P. LCMS theoretical m/z = 507 .3, [M+H|+, found
507.3.

1061261 Compound 744; (8)-4-(({8)-2-fluoro-3-methoxypropyl} (4-{5,6,7 8-tetrah ydro-1,8-
naphthyridin-2-yi} butyllamino)-2-(pyridof3, 2-djpyrimidin-4-plamino) butanscic 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-chioropyrido}3,2-dlpyrimidine, and Procedure P. LCMS
theoretical m/z = 326 3. [M+H}+, found 5263,

001262 Compound 743; (S)-4-(methoxy{4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
butyllamino}-2-(quinazolin-d-ylamine) butancic acid. Propared according to Scheme B
using Procedure F with O-methylhydroxylamine, Procedure H with 4-chloroguinazoling, and
Procedure P. LCMS [M+H] found 465.2. 'H NMR (400 MHz, Methanol-ds) 8 8.83(d, /=
09 Hz 1H), 853(dd, /=86, 13Hz 1H)L 8.12(ddt, J=84,72 12 Hz 1H), 787({ddd, J=
84,67, 1.1 Hz, 2H), 735(dd, J=73, 12 Hz, 1H)}, 657, J=T3Hz 1H), 541 (dd, J=
93,47 Hz, tH),3.62(d, /=12 Hz 3H), 350 {t, /=57 Hz, 2H}, 3.02 - 2 88 {(m, 2H), 2.89
=276(m, 3H), 270, J=77Hz, 2H), 2.50 (ddd. J=14.6, 74, 5.1 Hz, 1H), 237 - 220 (m,
1H), 196 (p,J=6.1 Hz, ZH), 1.81 — 1 .47 (m, 4H).

[081263] Compound 746: ($)-4-((2-methoxy-J-methylpropyl) (4-(5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-vi} butyllamino)-2-{guinazolin-4-ylamino} butanoic acid. Prepared
according to Scheme A using Procedure A with 2-methoxy-2-methvipropan-1-amine,
Procedure H with 4-chlorogquinazoline, and Procedure P. LCMS theoretical m/z =5213.
[M-+H]+, foand 521.3.

1061264 Compound 747: (8)-2-({7-fluoro-2-methylguinarolin-4-yl} aminol-4-((2-methoxy-
2-methylpropyl) (4-(5.6,7,8-tetrahydro-1, 8-naphthyridin-2-vl) butylamineo} butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1-
amine, Procedure H with 4-chloro-7-fhiore-2-methylquuinazcling, and Procedure P LCMS
theoretical mv/z = 553 3. [M+H]+, found 553.3.

18661 265] Compound T48: (8)-4-(((3-hydroxyoxetan-3-yl} methyl} (4-(5,6,7,8-tetrahydro~

L 8-naphthyridin-2-vb) butyDaminol-2-(quinazplin-4d-ylamino) butanoic acid. Preparcd
according to Scheme B using Procedure F with 3-{aminomethyoxetan-3-0l, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS [M+H]+ found 521.2. 1H NMR (400
MHz, Methanol-d4) 58.81 (s, 1H), 847 (d, I=82 Hz I1H}) 818 - 803 {m, 1H}, 793 - 775
(m, 2H). 7.58{(d. J =73 Hz, 1H}, 6.63{d, J =73 Hz, 1H), 529 (dd, } = 8.8, 4.0 Hz, 1H),
4.69(d, J =104 Hz, 4H), 3.90 - 3.43 (m, 4H), 330 - 3.15 (m, 1H), 3.06 - 2.56 (m, 6H), 2.30
(s, 1H), 2.16 — 1.69 {m, 6H).

1801266] Compound 748 (8)-4-((2-methoxy-2-methylpropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(pyridof 2, 3-djpyrimidin-4-ylamine} butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1-
amine, Procedure H with 4-chioropyrido|2,3-dlpyrimidine, and Procedure P. LCMS

theoretical m/z = 522 3 [M+H}+, found 5223

2
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1861 267] Compound T30: (8)-4-({2-methoxy-2-methylpropyl) (4-(5,6,7,8-tetralydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(pyridof3, 2-djpyrimidin-4-yplamine} butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1-
amine, Procedure H with 4-chioropyrido|3,2-dlpyrimidine, and Procedure P. LCMS
theoretical m/z = 522 3. [M+H}+, found 522 3,
1001268 Compound 751: (8)-4-(( 2-methoxy-2-methylpropyl} {4-(5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-yl) butvlamino}-2-({2-methylguinazolin-4-yl} amino) butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxv-2-methylpropan-1-
amine, Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5353 [M+H}+ found 535.3.
001269 Compound 752: ($)-4-(({1-cyanocyclopropylimethyl) (4-(3,6,7 8-tetrahydro-1,8-
naplithyridin-2-yl) butyDamino}-2-{guinazolin-4-plamine} butanoic acid. Propared
according to Scheme B using Procedure F with -{aminomethylicyclopropane-1-carbonitrile,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5143,
IM+H{+, found 514 .3
1861270] Compound 753: (8)-4-(¢{3)-3-fluoro-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphihyridin-2-yi} butyllaminol-2-(quinazolin-d-vlamino) butanoic acid. Prepared
according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-amine,
Procedure H with 4-chloroquinazoline, and Procedure P. LECMS theoretical m/z = 5233,
iM+Hj+, found 525.3.
1061271 Compound 754: {S)-4-(((8)-3-fluoro-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-ypl} butyBamino)-2-((2-methylguinazolin-4-yi} amino) butanoic acid,
Prepared according to Scheme B using Procedore F with (§)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5393 [M+H}+ found 539.3.
[881272] Compound 788: ($)-4-(((8)-3-fluoro-2-methoxypropyl} {4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-pl} butylamino}-2-{{ 7-fluora-2-methylguinazolin-d-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-7-thuoro-2-methylguinazoline, and
Procedure P, LUMS theoretical m/z = 557 .3, [M+H]+, found 5573,
1861273 Compound 756: (8)-2-{quinazolin-d-ylamino}-4-((4-(5,6,7,8-tetrahydro-1 §-
naphthyridin-2-yi} butyllamino) butanoic acid. To a mixture of (5)-4-(benzyl{4-(5,6,7.8-
tetrabydro-1,8-naphthyridin-2-vl) butyDamino}-2-(quinazolin-4-vlamino) butanoic acid (87
mg, 0.17 mmol} in MeOH (3 mbL) was added T M ag. HCL (340 gL, 8.34 mumol) then 20 wi%
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PA{OH)/C (12 mg) and the resulting mixture was stirred under an Hz atmosphere for 6 h and
then was filtered and concentrated in vacuo. The crude residue was purnfied by reverse phase
prep-HPLC to give the title compound. LEMS theoretical m/z = 435 2. [M-+H|+, found
4352
[081274] Compouvnd 787: (8- 2-((8-fluoroquinazolin-4-yi) aminop-4-(((R)-2-
methoxypropyl} (4-{5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-pl} butyllamine) butanoic acid.
Preparced according to Scheme A using Procedure A with (R}-Z-methoxypropan-1-amine,
Procedure H with 4-chloro-8-fluoroquinazoling, and Procedure P. LCMS theoretical m/z =
5253, [M+HH, found 5252,
1861275 Compound 758: (8)-2-({7-fluoroguinazolin-4-yi) aming}-4-{{{R}-2-
methoxypropyl) (4-{3,6,7,8-tetrahydro- §,8-naphthyridin-2-y} butyfamino) butanoic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,
Procedure H with 4-chloro-7-flucroquinazoline, and Procedure P. LCMS theoretical m/z =
5253, [M+H}, found 523 3.
1861276] Compound T39: (8)-4-(((K)-2-methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yl) butylamino}-2-((8-methylguinarolin-4-yl} amino) butancic acid.
Prepared according to Scheme A using Procedure A with (BR)-2-methoxypropan-1-amine,
Procedure H with 4-chloro-8-methylquinazoline, and Procedure P. LCMS theoretical m/z =
5213 {M+H]}+, found 521.3.
1061277 Compouvad 760: (S)-4-(((8)-3-fluoro-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yl} butylamino)-2-({7-methylguinazolin-4-yl) amino) butanocic acid,
Prepared according to Scheme B using Procedure F with (5)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-7-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5339 3. [M+H}+, found 539.2.
[061278] Compound 761: ($)-4-(((5)-3-fluoro-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{ 7-fluoroguinazolin-4-yl) amino) butanovic acid
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-7-flucroquinazoline, and Procedure P. LCMS theoretical
m/z = 545 3. [M+H]+, found 5452,
1861279 Compound 762: (8)-4-(({3)-3-fluoro-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((8-methylguinazolin-4-yl} amina)} butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-Z-methoxvpropan-1-
amne, Procedure H with 4-chloro-8-methviguinazoline, and Procedure P. LCMS theoretical
m/z = 5393, |M-+H]+, found 539.3.
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0661 288] Compound T63: (8}-4-(((8)-3-fluvro-2-methoxypropyl} (4-{5,6,7 8~ tetrabydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((8-flusroguinagolin-4-vi} amino} butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-Z-methoxvpropan-1-
amne, Procedure H with 4-chloro-8-tfluoroguinazoline, and Procedure P. LCMS theoretical
m/z = 543 3. IM-+H}+, found 5433,

1001281 Compouvnd 764: (S)-4-(((R)-2-methoxypropyl} {4-(5,6,7,8-¢etrabydro-1,8-
naphthyridin-2-yl} butyBamino)-2-({7-methylguinazolin-4-pl} amino) butanocic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,
Procedure H with 4-chloro-7-methylquinazoline, and Procedure P. LCMS theoretical m/z =
5213 [M+H[+, found 5213,

[001282) Compound 763: ($)-2-((6-fluoroguinazolin-4-yi}) amina)-4-{(((R)-2-
methoxypropyl} (4-{5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl} butyDamino) butansic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,
Procedure H with 4-chloro-6-flucroquinazoling, and Procedure P. LCMS theoretical m/z =
5253 [M+H, found 5253,

0801 283] Compound 766: (8)-4-(({3)-3-fluoro-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphithyridin-2-yi} butyllamino}-2-((6-flusroguinagolin-4-vi} amino} butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-Z-methoxvpropan-1-
amine, Procedure H with 4-chlorg-6-fluoroquinazoline, and Procedure P. LCMS theoretical
m/z = 543 3. |M-+H]+, found 5453,

1061284] Compound 767 {SI-4-(((R)-2-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-ypl} butyamino)-2~(thienof2,3~d [pyrimidin-4-ylamino) butanoic acid
Prepared according to Scheme A using Procedure A with (R}-2-methoxypropan-1-amine,
Procedure H with 4-chlorothienc|2,3-djpyrimiding, and Procedure P. LCMS theoretical my/z
=5133. [M+H}+, found 513.2.

[001285] Compound 768: ($)-4-(((8)-3-fluoro-2-methoxypropyl} {4-(5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-pi} butyfamino}-2-{thienof2.3-djpyrimidin-4-vlamino} butaneoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxvpropan-1-
amine, Procedure H with 4-chlorothieno|2,3-djpyrimidine, and Procedure P. LCMS
theoretical m/z = 331 3. [M+H}+, found 5312,

1061285] Compound 769%: (8)-4-(({%)-3-fluoro-2-methoxypropyl} (4-{5,6,7 8-tetrah ydro-1,8-
naphthyridin-2-yi} butyllamino)-2-((6-methylthienof2,5-d {pyrimidin-4-yl) amino} butanoic

acid. Prepared according to Scheme B using Procedure F with (5)-3-fluoro-2-
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methoxypropan-1-amine, Procedure H with 4-chloro-6-methylthieno]2,3-dlpyrimidine, and
Procedure P, LUMS theoretical m/z = 545 3 [M+H]+, found 5453
061287 Compound 770 (S)-4-(((R)-2-methoxypropyl) (4-(5,8,7,8~tctrahydro~-1,8-
naphithyridin-2-yi} huiyBamino}-2-({6-methylthienof2,3~d [pyrimidin-4-yi} amino) butanoic
acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-
amine, Procedure H with 4-chloro-6-methylthieno{2 3-dipynmidineg, and Procedure P. LCMS
theoretical mv/z = 527 3. [M+H]+, found 527.3.
1861 288] Compound T71: (8)-4-(((K)-2-methoxypropyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yl} batylamino}-2-(thieno{3,2-djpyrimidin-4-ylamino} butanoic acid.
Prepared according to Scheme A using Procedure A with (R)-2~-methoxypropan-1-amine,
Procedure H with 4-chlorothieno|3,2-d|pvrimidine, and Procedure P. LCMS theoretical m/z
= 5133, [M+H+, foond 513.2.
1001289 Compovnd 772: {S)-4-(((R)-2-methoxypropyl} {4-(5,6,7,8-¢etrabydro-1,8-
naphthyridin-2-yi} butylamino)-2-((6-methylthieno{3,2-djpyrimidin-4-yl) amino) butanoic
aeid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-
amine, Procedure H with 4-chloro-6-methylthieno{3 2-dlpyrimidine, and Procedure P. LCMS
theoretical m/z = 327 3. [M+H}+, found 527 3.
[001290] Compound 773: ($)-4-(((5)-3-fluoro-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino)-2-(thienof3,2-dipyrimidin-d-ylamino) butanoic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chlorothicno[3,2-djpyrinudine, and Procedure P. LCMS
theoretical m/z = 5331 .3, [M+H]+, tound 531.2.
18061291 Compound 774: (8)-4-(({3)-3-fluoro-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
raphthyridin-2-yl} butyliamino}-2-((6-methylthienof3,2-d{pyrimidin-4-yij amino} butanoic
acid. Prepared according to Scheme B using Procedure F with (5)-3-fluoro-2-
methoxypropan-1-amine, Procedure H with 4-chloro-6-methylthieno3,2-djpyrimidine, and
Procedure P. LCMS theoretical m/z = 543 3, [M-+H]+, found 5452
1061292 Compound 775 {S-4-(((8)-3-fluoro-2-methoxypropyl) (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yl} butyamino}-2~((5-methylthienof2,3-djpyrimidin-4-yl) amino) butanocic
acid. Prepared according to Scheme B osing Procedure F with (8)-3-fluore-2-
methoxypropan-i-amine, Procedure H with 4-chloro-5-methyithieno{2 3-djpyrimiding, and
Procedure P. LCMS theorctical m/z = 543 3. [M+H|+, found 5452
[881293] Compound 776: ($)-4-(((FR)-2-methoxypropyl} {4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-pl} butyDamino)-2-({5-methylthienof2,3-djpyrimidin-4-yi} amino) butanoic
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acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-
amine, Procedure H with 4-chloro-5-methylthieno{2.3~-d|pyrimidine, and Proceduore P. LCMS
theoretical m/z = 527 3. [M+H]}+, found 527 2.

[0061294 Compound 777: (8)-2-((7.8-difluoroguinazolin-4-yi) aminoe)-4-(({8)-3-flaoro-2-
methoxypropyl} (4-{5,6,7,8-tetrahydro- 1, 8-naphthyridin-2-yl} butyDamino) butansic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chlore-7,8-diflucroquinazoline, and Procedure P. LCMS
theoretical m/z = 361 .3, [M+H]+, tound 561.3.

1861295 Compound 778: (8)-2-¢(7,8-difluoroguinazolin-4-yl} amino)-4-(((R)-2-
methoxypropvh (4-(3,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yé} butyllamine) butanoic acid.

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,

iMAH]+, found 543.3.

1061296] Compound 779: {S-4-(((8)-3-fluoro-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyBamino}-2-((7-methylthienof3,2-djpyrimidin-4-yl) amino) butanoic
acid. Prepared according to Scheme B using Procedure F with (83-3-flucro-2-
methoxypropan-i-amine, Procedure H with 4-chloro-7-methyithieno{3,2-djpyrimiding, and
Procedure P. LCMS theorctical m/z = 543 3. [M+H|+, found 5452

[061297] Compound 780: ($)-4-(((R)-2-methoxypropyl) (4-(5,8,7,8~tetrahydro-1,8~
naphthyridin-2-pi} butyDamino}-2-({ T-methplthieno{3,2-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 = 527.3. [M+H]+, found 327.3.

BIOLOGICAL EXAMPLES
Example B ~ Solid Phase Integnn avfis Binding Assay

{001 298] Microplates were coated with recombinant human mtegrin avfs (2 ug/mb} in PBS
{100 ul/well 25° €, overnight). The coating sohution was removed, washed with wash buffer
{0.05% Tween 20; 0.5 mM MnClh; in 1x TBS). The plate was blocked with 200 pl/well of
Block Butfer (1% BSA; 3% sucrese; 0.5 oM MnClz; m Ix TBS) at 37° C for 2 h. Bilutions
of testing compounds and recombimant TGFP LAP (6.67 pg/ml) o binding buffer (0.05%
BSA; 2.5% sucrose; (.5 mM MnClz; in Ix TBS) were added. The plate was incubated for 2

hours at 25° €, washed, and incubated for | hour with Biotin-Anti-hLAP. Bound antibody
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was detected by peroxidase-conjugated streptavidin. The ICse values for testing compounds

were calculated by a four-parameter logistic regression.

[861299] The {Cso values obtained for ovBe integrim miubition for a first senies of selected

exemplary compounds are shown in Table B-1. The ICso values obtamed for avBs integrin

mhibition for a second series of selected exerplary compounds are shown in Tabie B-2. The

compounds tested were compound samplies prepared according to procedures described i the

Synthetic Examples section, with the stercochemical purity as indicated i the Examples. The

1Cs0 values in Tables B-1 and B-2 arc presented i four ranges: below 50 nM; from 56 nM to

250 nM; from above 250 oM to 1000 nM; and above 1000 aM.

Table B-1
Compound No. | avfle Inhibition 1Cse Compound No. | ovfe Inhibition ICse
{nM)} - range (nM)} - range

i 250-1000 2 250-1000
4 50-250

5 <30 6 50-250

7 <30 8 50-250

9 >1000 10 <50

i1 <50 12 <56

13 50-250 14 <30

15 <50 16 <30

17 <50 18 <30

19 <50 20 <5

21 <50 22 <50

23 <50 24 <30

25 <30 26 <50

27 <30 28 <50

29 <50 30 <50

31 <50 32 <56

33 <50 34 >1000

35 <50 36 >1000

37 30-250 38 <30

39 <30 40 <50

41 <50 42 <50
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Compound No. | avfle Inhibition 1Cse Compound No. | avfs Inhibition 1Cso
{nM)} ~ range {nM) - range

43 <50 44 <50

45 <30 46 <50

47 <30 4% <50

49 <50 50 <50

51 <50 52 <30

53 <50 34 <50

55 <50 36 <30

57 <50 58 <50

59 <50 60 <50

61 <50 62 <50

63 <50 64 <50

65 <30 66 <50

Table B-2

Compound Mo. | avB6 Intubition ICse Compound No. | avBs Inhibition 1Cso
{nM) ~ range {nM) - range

67 <30 68 <50

69 <50 70 <50

71 <50 72 <50

73 <50 74 <50

75 <50 76 <50

77 <50 78 <30

79 <50 80 <50

81 <50 82 <50

83 <50 84 250-1000

83 250-1000 86 50-250

87 250-1000 88 >1000

89 <50 90 <50

51 <50 92 <50

93 <56 G4 <50
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Compound No. | avf6 Inhibition 1Cse Compound No. | avfs Inhibition 1Cso
{nM)} ~ range {nM) - range

G5 >1000 96 > 1000

97 >1000 9% >1000

99 250-1000 106 <50

101 50-250 102 >1000

103 >1000 104 >1000

105 <50 106 <30

107 250-1000 108 >1000

109 <30 116 <50

111 <30 112 250-1000
114 <50

s 50-250 116 50-250

117 <30 118 >1000

119 >1000 120 >1000

121 >1000 122 250-1000

123 <50 124 <50

125 30-250 126 >1000

127 250-1000 128 >1000

129 <50 130 <30

131 30-250 132 50-250

133 50-25¢ 134 50-250

135 50-250 136 <30

137 <30 138 <50

139 <30 140 <50

141 50-250 142 >1000

143 50-250 144 50-250

145 <50 146 >1000

147 30-250

Example B2—The Disclosed Compounds Potently Inhibit avfls in a Solid Phase Assay

{061 3060] A third serics of exemplary compounds was selected for testing in the solid phase

mtegrin avpBe binding assay. The compoands tested were compound samples prepared
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according to procedures desceribed in the Synthetic Examples section, with the stereochemical
purity as indicated inn the Examples. As in Example Bl microplates were coated with
recombinant human integrin avBs (2 pg/mi) m PBS (100 pl/well 25° C, overmight). The
coating solution was removed, washed with wash buffer (0.05% Tween 20; 0.5 mM MnCls;
m 1x TBS). The plate was blocked with 200 uL/well of Block Buffer (1% BSA; 5% sucrose;
0.5 mM MnClz; in Ix TBS) at 37° C for 2 k. Dilutions of testing compounds and recombinant
TGER: LAP (0.67 ug/mbL) in binding buffer {0.05% BSA; 2.5% sucrose; 0.5 mM MaClh; in
1x 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 ICse values for testing compounds were calenlated by a four-parameter

logistic regression.

Example B3-—The Disclosed Compounds Petently Inhibit ovf: in a Solid Phase Assay
[8813061] A fourth senes of exemplary compounds was selected for testing in a solid phase
mtegrin avf binding assay. The compounds tested were compound samples preparced
according to procedures described in the Synthetic Examples section, with the stereochemical
purity as indicated in the Examples. Similar to Examples Bl and B2, microplates were
coated with recombmant human mtegrin ovBi (2 pg/mb) in PBS (100 pLAvell 25° C,
overnight). The coating solution was removed, washed with wash bufter (0.05% Tween 20;
0.5 mM MnClz; in Ix TBS). The plate was blocked with 200 pubiwell of Block Buffer (1%
BSA; 3% sucrose; 0.5 mM MaCly; in 1x TBSY at 37° C for 2 h. Dihutions of testing
corpounds and recombinant TGFR LAP (0.67 pg/ml.} in binding buffer (0.05% BSA; 2.5%
sucrose; 0.5 mM MnClz; in Ix TBS) were added. The plate was incubated for 2 hours at 25°
€, washed, and incubated for 1 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 regreasion.

Example B4—The Disclosed Compounds Potently Inhibit Human avPs Integrin
1001302] A fifth scries of exemplary compounds was selected for determining biochemical
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 ot al | Lumingscent oxygen channeling immunoassay:

Measurement of particle binding kimetics by chemilunminescence. Proc. Natl. Acad. Sci. USA,
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Vol. 81, pp. 5426-5430, June 1994). To gauge the potency of inhibitors of binding to human
mtegrin avfe, inhibtior compounds and ntegrin were incubated together with recombinant
TGEB: LAP and bictinyiated 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 mitrilotniacetic acid Ni chelator, for binding to a 6xHis-tag on human
mitegrin ovfs. All incubations occurred at room temperatures in 50 mM Tris-HCL pH 7.5,
0.1% BSA supplemented with 1 mM each CaClz and Mg(Cl. The order of reagent addition
was as follows: 1. avils integrin, test inhibitor compound, LAP, biotinylated anti-LAP
antibody and accepior beads were all added together. 2. After 2 hours, donor beads were
added. After another 30 min incubation, samples were read.

301303} Integrm binding was evaluated by exciting donor beads at 680 nm, and measuring
the fluorescent signal produced, between 520-620 am, using a Biotek Instruments (Winoosk,
VT, USA) SynergyvNeoZ multimode plate reader. Compound potency was assessed by
determining inhibitor concentrations required to reduce fluorescent hight output by 50%. Data
analysis for ICso determinations was carried out by nonlinear four parameter logistic

regression analvsis using Dotmatics ELN Software {Core Informatics Inc., Branford, Ct).

Example B5—The Bisclosed Compounds Potently Inhibit Human ovB: Integrin
1001304] A sixth series of exemplary compounds was selected for determining biochemical
potency using the ALPHASCREEN® proximity-based assay as described in Example B4,
To gauge the potency of inhibitors of binding to buman integrin owf, inhibitor compounds
and integrin were incubated together with bictinyiated, purified human fibronectin plus
aceeptor and donor beads, following the manufacturer’s recommendations. The donor beads
were coated with streptavidin. The acceptor beads had a nitrilotnacetic acid Ni chelator, for
binding to a 6xHis-tag on human mtegrin avPi. All incubations occurred at room
temperatures in 30 mM Tris-HCL pH 7.5, 0.1% BSA supplemented with 1 mM each CaCl
and MgCls. The order of reagent addition was as follows: 1 avfh integrm, test inhibitor
corapound, fibronectin-biotinylated and aceceptor beads were all added together. 2. After 2
hours, donor beads were added.  After another 30 min incubation, samples were read.
{001305] Integnn binding was evaluated by exeiting donor beads at 680 nm, and measuring
the fluorescent signal produced, between 520-620 am, vsing a Biotek Instruments {Winoosks,
VT, USA) SynergyvNeoZ multimode plate reader. Compound potency was assessed by

determuning inhibitor concentrations required to reduce fluorescent hight output by 50%. Data
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analysis for ICso determinations was carried out by nonlinear four parameter logistic

regression analvsis using Dotmatics ELN Software {Core Informatics Inc., Branford, Ct).
Combined Inhibition Results of Examples B, B2, B3, B4, and BS

[80313086] Table B-3 (FIG. 2) shows ICso data from Examples Bi, B2, B3, B4, and BS for

imhibition of avf: and avfs integrin in the schid phase assays and inhibition of homan av:

and avfis integrin i the ALPHASCREEN® assays. The [Cso data s 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—avBs and evB; Inhibition Activity Shown in Normal Human Bronchial
Epithelial Cells and IPF-derived Human Lung Fibroblasts

1061307 Two latency associated peptide (LAP) adhesion binding assays were devised using
primary human hung cells, mchuding normal (bealthy) human bronchial epithelial cells and
human tung fibroblasts (healthy and 1PF).

[6861308] Haman bronchial epithelial cells are known to express avils integrin in culture.
Human bronchial epithelial cells were prepared for the assay by dissociation with
rypsin/EDTA and were then sceded at 20,000 celis per well on 96 well plates (ACEA
Bioscience E~plate View, Acea Biosciences; San Diego, CA) previously coated with 5 pg/ml
of recombinant homan LAP (R&D Systems; Minneapolis, MN} and blocked with 4% bovine
serum altbumin. Cell mdex {clectrical impedance) was measured to assess cell
attachment/spreading every 3 munutes for 24 hours at 37 °C / 3% CO» using the
xCELLigence RTCA MP Instrument {Acca Biosciences; San Diego, CA). ECoo (ime point at
50% of the peak cell index) was determined for vehicle-treated celis and 1Cs0 carves for test
article-treated cells were generated at that time point. In the assay, the IPF-derived human
bronchial epithehial cells were separately incubated with: a avBi-selective small molecule
mthibitor (characterized by sub-50 oM ICsp for avB, and selective for ovP over avps by a
factor of about 25); a selective antibody avfe inhibitor, 3G9 (JTGB1BP2 Monoelonal
Antibody (3G9}, ThermoFisher Scientific, Santa Clara, CA); and compound 3, (5)-4-((2-
methoxyethyv}{4-(5,6,7 &-tetrahydro-1, 8-naphthyridin-2-vD}butyl) aminoe)-2-(gquinazolin-4-
viaminoybutanoic acid. FIG, 3A shows that compound 5 and the selective antibody ovfs
mhibitor 3G9 both substantially inhibited normal bronchial epithelial cell adhesion to LAP, in
contrast with the avPi-selective small molecule inhibitor,

{661 309] Human lung fibroblasts derived from normal and IPF hung tissue are known to

express avp integrin. The IPF-derived human lung 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 Biego, CA) previocusly
coated with 5 ug/m! of recombinant human LAP (R&D Systems; Minuneapolis, MN) and
blocked with 4% bovine serum albumin. Cell index {(electrical impedance) was measured to
assess cell attachment/spreadimg every 3 minutes for 24 hours at 37 °C / 5% COh using the
xCELLigence RTCA MP Instrument (Acea Biosciences; San Biego, CA). ECs (ime point at
90% of the peak cell index) was determuned for vehicle-treated cclls and 1Cso curves for test
article~treated cells were generated at that time point. In the assay, the IPF-derived human
hing fibroblasts were separately incubated with: the avPi-selective small molecule inhibitor;
the selective antibody avfs inhibitor, 3G9; and compound 5. FiG, 3B shows that compound 5
and the avPi-selective small molecule mhibitor both substantially inhibited cell adhesion

the IPF-derived lung fibroblasts, in contrast to the selective antibody avBe inhibitor, 3G9.

Example B7—Dual ovBs/evB: Inhibition Reduces Collagen Beposition in the Murine
Bleomycin Model

{0061310] It has been previously shown that mmhibition of avfe in the lung can be detected
though measurement of phospho-SMAD (pSMAD) i alveolar macrophages. Alveclar
macrophages are known fo operate in a unique niche in the lung, distinct from interstitial
magcrophages. SMADS3 is a downstream target of the active TGF-J cviokine binding its
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 resalt in reduced SMADZ and SMADS3 phosphoryiation
{80131 Mice (CS7BL/6) were divided into healthy (n=13), vehicle-treated (n=15), and test
article-treated (n=15 per dose) groups. Mice in the vehicle and test article-treated groups
were adminstered 3 Ulkg of bleomyein {Teva Pharmaceuticals; North Wales, PA) via
oropharyngeal aspiration while uvnder ancsthesia on day 0. Healthy amimals were
administered water in a simifar fashion. Starting on day 7, mice in the control group were
administered PBS vehicle, 130 gk, by oral gavage, BID for 14 dayvs. 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 1x, 2.5x and 5x. The absolute amount of the 1x dosage was
selected at a value m mg/kyg that showed significant efficacy. From day 14 through day 21, 9
of the 15 mice were administered 2HaO for labeling. All mice were sacrificed on day 21 and
tissucs were collected. Samples were prepared for analysis either 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 80-909% of cells are alveolar
macrophages.

{01312} FIG. 4A is a graph of PSMAD3/SMAD3S in lung tissue from healthy mice
administered PBS vehicle and varving levels of compound 3 for 4 days. FIG. 4B is a graph of
PSMAD3/SMADS3 in BALF drawn from the same healthy mice administered PBS vehicle
and varving levels of compound 5 for 4 days. FIGS. 4A and 4B show that 4 days of
compound 3 treatment significantly reduced SMAD3 phosphorviation in both lung tissuc and
cells isolated from BALF 1n a dose dependent manner to approximately 50% of the untreated
levels

{B01313} FIG. 4C 15 a graph showing that compared to the healthy mice, lung tissue in the
vehicle-treated mice experenced a substantial increase m SMAD3 phosphorylation, which is
a measure of TGF-B signaling-related kinase activity. FIG. 4C also shows, compared to the
vehicle-treated mice, substantial, statistically significant dose-dependent reductions in
SMAD3 phosphorvlation in the test article-treated mice according to the dosage of compound
5, including at Ix (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 pSMAD?3 levels in the lung to
approximately 50% of the untreated levels was associated with mhibition of fibrosis
according to the following results. FIG. 4B is a graph showing that compared to the healthy
mice, fung 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. 4D also shows, compared to the control mice, a dose-dependent
reduction in accumulated new collagen as evidenced by the percentage of lung collagen
containing “H-labeled hydroxyproline in the test mice, including at Ix, and at 5x (p <0.01 vs
vehicle} FIG. 4E shows that compared to the healthy mice, the vehicle-treated mice
experienced a significant increase in total pulmonary collagen, as measured by pg of
hyvdroxyproline. 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 3, including at Ix,
2.5x, and 5x {p <0.05 vs vehicle). As shown among FIGS. 4C, 4D, and 4E, in fibrotic
bleomycin-treated mice, compound 5 abrogated the increase 1 pSMAD3 due to bleomycin
challenge, a reduction that was associated with inhibition of fibrosis.

[081314]FIG. 4F, 4G, and 4H show high resolution second harmonic generation images of
fibrillar collagen (collagen type I and i) taken from formalin-fixed paraffin embedded lung

tissue sections from a healthy mouse lung (4F), a vehicle-treated mouse hung (4G) and a test-
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article treated mouse hung (4H; 500 mg/kg BID). Color scale 1s indicative of collagen fiber
density {red = most dense; blue = least dense}.

{001315] F1G. 41 s a graph showing the percent total collagen area in the second harmonic
generation mouse tung images. Large structural areas of collagen found similarly in healthy
and fibrotic tissues {dense collagen fibers surrounding airwavs were excluded from this
analysis to focus on interstitial fibrotic collagen). FIG. 41 shows that compared to the healthy
mice, lung tissue in the vehicle-treated mice experienced a substantial increase in total
collagen area in the second harmonic generation images. F1G. 41 also shows that compared to
the control mice, lung tissue in the test article-treated mice experienced a substantial,
statistically significant dose-dependent reduction in total collagen area 1n the second
harmonic generation images according to the adnunistration of compound 3, including at Ix
(p<0.05 vs vehicle), 2.5x {p < 0.01 vs vehicle), and 5x (p < 0.0001 vs vehicle}. The Ix, 2.5x,
and 5x dosages were at the same absohite values in mg/kg as in Example B7.

1001316} FiG. 4J and 4K arc graphs of sequential measurements in bleomycin-treated mice,
which demonstrated a close mverse relationship between pSMAD3 levels in lung (41) and
BALF cells (4K) vs. plasma drug exposare. The data for FIGS. 4J and 4K, was obtained 14
days after bleomycin challenge in mice were treated with compound 5 at 2 5x dose (PO, BID

for 1.5 days).

Example B&—Dual avfi/ovPs Inhibition Outperforms Single Integrin Inhibition in
Precision Cut Lung Slice Assays of Mice Under Acute Bleomycin Exposure
[861317] Mice (C37BL/6) were administered 3 U/kg of bleomycin (Teva Pharmaceuticals;
North Wales, PA) on day 0 via oropharyngeal aspiration while under anesthesia. On day 14,
precision cut lung slices were obtained. Following suthanization, 2% low gelling temp
agarosc was injected into the mouse lungs via the trachea. Lungs were excised and the
mferior lobe separated by dissection. The lobes were then subjected to precision slicing {o
obtain samples for culture using a microtome {Compresstome YVF-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 shices
over the course of culturing was confirmed by WST-1 assay of mitochondrial activity.
{061 318] During the colture period, slices in the control group were treated with DMSO and
slices in the tost group were treated with a DMSO solution of one of: a selective antibody
avfs inhibitor, 3(G9; the avfi-selective small molecule inhibitor; compound 5; a first pan-av
small molecule inhibitor ((353-3-{3-(3.5-dimethyl-1H-pyrazol-1-yhphenyl}-4-{{35}-3-{2-
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(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yDethyl}-1-pyrrolidinyl } butanoic acid,
PROBECHEM®, St. Petersburg, FL}; a second pan-av small molecule hibitor ((35)-N-{3-
bydroxy-5-{(1,4.5, 6-tetrahydro-3-hydroxy-2-pvrmidinyhamino jbenzoviiglyveyl-3-{ 3-bromo-
5-(1,1-dimethviethvlphenyl]-B-alanime, Cayman Chemical, Ann Arbor, MI); and a small
molecule ALKS (TGF-p type I receptor) inhibitor (4-{2-Fhioro-5-]3-(6-methy!l-2-pyndinyi}-
1H-pyrazol-4-vijphenvl|-1H-pyrazole-1-cthanol, Bio-Techne Corporation, Minneapolis,
MM}, Single and dual imtegrin inhibitors were analvzed at their respective ICso
concentrations for inhibition of TGF-beta activation (compound 5 run at {Cso for avPs). The
pan av integrin inhibitors and small molecule ALKS inhibitor were analyzed at
concentrations 10x above their respective reported 1Cse values.
[O013191F1G. 5A 15 a bar graph, normalized to control shices treated with DMSO, showing
that all test treatments reduced Type [ Collagen gene Collal expression, although selective
antibody avfs inhibitor 3G9 and the avfi-selective small molecule inhibitor were not
statistically significant. Compound 3, as a dual avfi/ovPs inhibitor, decreased Type |
Collagen gene Collal expression substantially (p<0.01 vs vehicle) compared to the DMSO
control, the selective antibody avfs mnhibitor, 3G9; and the avBi-selective small molecule
mhibitor. Compound 5 decreased Type | Collagen gene Collal expression comparably to the
first and second pan-av small molecule mhibitors {cach p<0.01 compared to the DMSO
control}. The small molecule ALKS mhibitor, used as a positive control representative of
total TGF-beta signaling mhibition, provided the greatest decrease in Type 1 Collagen gene
Collal expression (p<0.0001 compared to the DMSO control}.
Example BS—Dual avBi/evBe Inhibition Gutperforms Single Integrin Inhibition in
Precision Cut Lung Slice Assays of Mice Under Chronic Bleomycin Exposure
{001 320] Mice (C57BL/6) were administered 3 U/kg of bleomycm (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 onder anesthesia. At day 70, 14 davs after the final bleomycm
msult, precision cut lung slices were obtained. Following euthanization, 2% low gelling terap
agarose was injected into the mouse fungs 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 m a multiwell culture plate and cultured
for 7 days under control (BMSO) 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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861 321] During the colture period, slices in the control group weres treated with DMSQO and
shices m the test group were treated with a DMSO solution of one of, the selective antibody
avPs inhibitor 3GY; the avPi-sclective small molecule inhibitor; a combination of the
selective antibody avPs inhubitor 3GY and the avBi-selective small molecule inhibitor;
compound 5; and the small molecule ALKS inlubitor. The selective avBi and avs integrin
mhibitors were analyzed at > their respective [Coo concentrations for inhibition of TGF-beta
activation. Compound 3 was run at approximate 1Cso for mhibition of TGF-beta activation by
ovfe. The small molecule ALKS inhibitor was analyzed at 10x 1ts reported [Cso value.
1801322] F1G. 5B 1s a bar graph, normalized to control slices treated with BMSO, showing
that all test treatments reduced lung Collal expression. Compound 3, as a dual avBi/ovps
mhibitor, decreased lung Collal expression substantially (p<0.01 vs vehicle) compared to the
DMS0 control, the selective antibody avfe inhibitor, 3(39; and the avBi-selective small
molecule inhibitor. Compound 3 also decreased lung Collal expression to a greater exient
than combined administration (p<0.001 vs vehicle} of the selective anttbody avis inhibitor
309 and the avfi-selective small molecule avfi mhibitor. The small molecule ALKS
mhibitor, used as a positive control representative of total TGF-beta signaling mhibition,
provided the greatest decrease in Type 1 Collagen gene Collal expression {p<0.0001

corpared to the DMSO control}.

Expression in the Murine Bleomycin Model than Pirfenidone and Nintedanib
[861323] Mice (C37BL/6) were administered 3 U/kg of bleomycin (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 ungs 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-300-07,
Precisionary; Greenville, NC). Individual slices were distributed in a multiwell culture plate
and cultured for 7 days under control (DMSO) and test compound conditions. The viabibity of
the slices over the course of culturing was confirmed by WST-1 assay of mutochondrial
activity.

[301324] Duning the culture period, shices in the control group were treated with DMSO and
slices in the test group were treated with a BMSQO solution of one of compound 5;
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nintedantb; pirfenidone; a combination of nintedanib and compound 5; a combination of
pirfenidone and compound 3; or the small molecule ALKS inhibitor. Compound 3 was
administered to mice effective to equal or exceed its respective 1Cs0 values at avPs and avf.
The small molecule ALKS mhibitor was analyzed at 10x its reported 1Cs0 value. Nintendanib
and pirfenidone were analyzed at concentrations 10x their reported therapeutic
concentrations.

{001325]FiG. 6A 15 a bar graph showing that compared to the DMSO vehicle control slices,
both mintedanib and pirfenmidone showed a slight mcrease in lung Collal expression, although
the increase was not shown to be statistically significant. By contrast, compound 3 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
gxpression, Likewise, the small molecule ALKS inhibitor, used as a positive control
representative of total TGF-beta signaling inhibition, showed a substantial, statistically
signiticant (p<0.0001 vs vehicle) decrease in fung Collal expression.

[001326] FIG. 6B 15 a bar graph showing the concentration of compound needed to reduce
hung shice Collal expression by 50% compared to DMSQ control shices. Data for FIG. 6B
was obtained using acute bleomycin injured hing slices prepared as described in Example BE.
To match the efficacy of compound 3, nintedanib required a 3.2 fold increase in
concentration over compound 3, and pirfenidone requnred a 3,940-fold increase

concentration over compound 3.

Example Bli—Dual avpi/ovBs Inhibition Significantly Reduces Collagen Gene
Expression in Precision Cut Lung Slices from Haman [PF Explants

1061327 Explanted lung tissue was obtainged from homan IPF subiects and inflated with
agarose as described in the preceding examples. Biopsy cores were obtained from the
agarose-inflated lung tissue. The biopsy cores were subiected to precision slicing to obtain
several hondred pm thick. Individual slices were distributed i a sudtiwell 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 contirmed by WST-1 assay of mitochondrial activity.
{0861 328] During the colture period, slices in the control group weres treated with DMSQO and
shices m the test group were treated with a DMSO solution of one of: the selective antibody
avPe inhibitor, 3G9, at > 400 ng/mi; compound 3, at 179 nM; and the small molecule ALKS

mhibitor at 1 uM.
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18613291 FI1G. 6C 15 a bar graph, normalized to control slices treated with DMSO, showing
that all test treatments reduced lung Collal expression. The selective antibody avs inhibitor,
3G9, shightly reduced tung Collal expression, but was not statistically significant.
Compound 5 showed a substantial, statistically significant (p<<0.01 vs vehicle) decrease n
tung Collal expression, as did the small molecule ALKS mhibitor (p<0.0001 vs vehicle).
Notably, in these human IPF subject samples, compound 5 was much closer in ¢fficacy to the
small molecule ALKS mhibitor than in the murine bleomycin model.

[861338] PCLS from 5-7 idopathic pulmonary fibrosis (IPF) hung tissue samples were
cultured for seven days with one of: DMSO; Compound 5 at 200 oM; mintedamb at 75 aM;
purfenidone at 50 poy a combination of Compound 3 at 200 oM and nintedantb at 73 nM; a
cornbination of Compound 5 at 200 oM and pirfenidone at 50 pm; or an AlkS mhibttorat |
um. Compound 5 alone or in combination with mintedamb or pirfenidone reduced COLIAL
expression by 43%, 55%, and 49%, respectively. Nintedanib and pirfenidone treatment alone
did not significantly reduce expression of COLIAL. FIG. 6D is a bar graph showing relative
expression of COLI1AT 1 precision cut lung slices (PCLS) from 1dopathic pulmonary fibrosis
{(IPF) lung tissue upon exposure to Comopund 3, clinical standard of care compounds
nintedantb (Nin) and pirfenidone (Purf), and an ALKS inhibitor, all versus DMSO control.
{01331} PCLS from a single IPF lung tissuc sample were cultured for seven days with
Compound 5 at concentrations of 200 pM, 2 nM, 60 nM, 200 oM, and I uM, along with
0.1% DMSO control and an ALKS inhibitor at 1 uM. There was a dose dependent reduction in
COL1A1 expression with a significant reduction observed = 2 nM > 47% reduction). FIG.
6F 1s a bar graph showing a dose dependent reduction of COL1A 1 expression m PCLS from
human IPF lung tissuc upon treatment with concentrations of compound § ranging from 200
pMio 1 uM. COL1A1 expression is aiso graphed for the PCLS in the presence of 6.1%
DMSO control, and an AlkS inhibitor at I uM.

[B81332{PCLS from 3 IPF lung tissues were cultured for seven davs with Compound 5. Dual
mhibition of avfs and v with Compound 5 significantly reduced pSMADZ/SMAD?Z ratio,
a marker of the canonical TGF-J signaling pathway, in PCLS by approximatelv 50%. FIG.
6F 1s a bar graph showing the effect of dual selective avls and o inlubition (Compound §
at 1.82 ubM) on the ratic of pSMAD2/SMAD? in PCLS from human IPF lung tissue samples.
The ratio of pSMADZ/SMAD? is also graphed for the PCLS in the presence of 0.1% DMSO
control, and an AlkS inhtbitorat 1 uM
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Example B12—A Dual avBi/ovBs Inhibitor Demonstrates Good Oral Bisavailability and
Pharmacokinetics in Healthy Homan Subjects
[661333] Healthy human subjects {N=83) were sclected for single ascending dose (SAD) and
multiple ascending dose (MAD) first-in-human studies. A solution for oral administration
was prepared, containing 10 mg/mL of compound 5 1n a 50:50 mixture of BRA-SWEET®
SF(PERRIGO®, Alegan, Michigan} and sterile water for irrigation.  Sufficient sohution was
administered orally to the subjects to provide between 15 mg/dose and 75 ma/dose of
compound 5 in the SAD study and between 10 mg/dose and 40 mg/dose of compound 5 m
the MAD study. 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 1 ng/mb and the calibration curve
range was 1 1o 500 ng/ml. FIG. 7A shows an example of the SAD study data for
adnunistration of 15, 30, 50, and 75 mg of compound 3, and further PK data for 75 mg,
which 15 representative of the results obtained for SAD doses at 15, 30, and 30 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 avf/ovPe Inhibitor Demonsirates Reduction of
pSMADZ/SMAD? in BAL from Healthy Human Subjects
[861334] In order to evaluate the change of pSMAD?2 as a biomarker of TGF-P activity
following administration of an mtegrin inhibitor, and to determine a therapeutically effective
dosage and an effective blood plasma Cmax of the integrin inhubitor, healthy subjects were
admiuustered compound 5, a dual selective avBs/avPi-integrin inbibitor, and the
corresponding Cuax lovels and decrease in phosphorylation kevels and were determined.
1061 335] Healthy non-smoking adult males without history of hung disease were selected as
subjects and were randomized into 4 cohorts. Broncoalevaolar lavage samples were obtained
from all subjects 1 day prior to start of treatment. Cohorts | and 2 were administered 20 mg
of a compound daily, wherem 3 subjects were administered the dual selective avBs/avBi-
mtegrin inhibitor {compound 5} per every 1 subject receiving a placeho compound. Cohorts 3
and 4 were adounistered 40 mg of a compound daily, wherein 3 subjects were administered

the dual selective avPs/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
{basehine) and on Day 7 {end of treatment).
[801336] As shown in FIG. 84, a reduction in pSMADZ2:SMAD?2 ratio of about 50% or more
was achieved n subjects which showed higher blood plasma Cmax of the dual selective
avBs/ovii- integrin inhibitor {compound 3) (subjects 15, ¢, 14, 7). All subjects with Crax
above 700 ng/ml exiubited about 50% or more reduction in pSMADZ SMAD? ratio when
compared to the placebo group (FIG. 8G) using the dual selective avPs/avP integrin inhibitor
{compound 3). The Cuax and pSMAD2:5MAD?2 ratio modulations are plotted o FIG. 8H o
further dlustrate the relationships between dose and pSMAD? levels. As shown in FI(G. 8H,
the plasma Crax strongly correlated with reduction of pSMADZ: SMAD?Z ratio relative to
baseline at 12 h and 24 h post-administration on Day 7.

Discussion
10613371 In human and murime fibrotic lung tissae, avPe {in epithelial cells) and avd (in
fibroblasts) integrin levels are elevated and contribute to the activation of TGF-f. SMADZ/3
phosphorvlation n lung tissue and BAL macrophages reflects TGF-8 activation and
corresponds to fibrogenic activity. SMAD2/3 phosphorylation in healthy lung tissac and BAL
macrophages respond to integrin inhibitors reflecting reduced TGF-P activation. Accordingly,
SMAD?2 phosphorylation i BAL macrophages has been used as described herein to
determine dose response and duration of inhibition of mtegrin inhibitors in clinical studies to
establish precise PK/PD models. Dual mhibition of avPs and avl: with compound 5 also
signiticantly reduced SMAD3 phosphorylation and fibrotic collagen deposition in the
bleomycin mouse model. Dual inhibition of avls and ovf with compound 3 significantly
reduces collagen gene expression in precision cut fung slices prepared from bleomyvein-
mjured mouse hung and from human IPF subjects. Compound 5 is comparable 1n antifibrotic
activity to pan-av inhibitors, and may have fewer off-target effects due to selectivity for avfe
and avPi. Further, dual inhibition of avfs and v with compound 5 1s more effective than
mhibition of either uvfs or av alone. Finally, compound 5 demonstrated good oral
bicavatability and pharmacokinetics in healthy subjects, offering a targeted small molecule

approach for blocking TGF-p activity in pulmonary fibrosis.

1061338 Al references throughout, such as publications, patents, patent applications and
published patent applications, arc incorporated herein by reference in their entireties.
[301339] Although the foregoing mvention has been described 1 some detail by way of
tHustration and example 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 himiting the scope of the invention.
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CLAIMS
What 1s claimed as new and desired to be protected by Letters Patent of the
United States is:

L. A dosage form configured for daily administration, comprising:
a pharmaceutically acceptable carrier or excipient; and

a unit dose of a compound of formula (A)

or a salt thereof, wherein:

Rl is Co-Cra aryl or 5- to 10-membered heteroaryl wherein the Ce-Cig arvl and 5-to
10~-membered hetercarvl are optionally substituted by R1%;

R? is hydrogen; deuterium; {1-Cs alkyl optionally substituted by
R%: -OH; -0-C1-Cs alky! optionally substituted by R**, (3-Cs cycloalkyl optionally
substituted by R?; -0-C3-Cs cycloalky! optionally substituted by R?®; 3- to 12-membered
heterocyelyl optionally substituted by R, or -S{ORR?*; with the proviso that any carbon
atom bonded directly to a mitrogen atom is optionally substituted with an R* moiety other
than halogen:

cach R1%is mdependently Ci-Co alkyl, Co-Co alkenyl, C3-Cs alkynyl, Cs-
Cs cyvcloatkyl, Ce-Cs cveloalkenyl, 3- to 12-membered heterocyelyl, 5- to 10-membered
heteroaryl, Ce-Cia aryl, deuterium, halogen, -CN, -OR®, -SR?, -NRR3, -N(O», -U=NH(OR’),
CORY, -OC(OHR?, -C(OYOR’, -C{OINRIR®, -NRPC{O)R®, -NRPC{(DYORY,
SNRPC(OINRIR?, -S(O)R?, -S{ORR?, -NRS(OIR?, -NRS(ORRY, -S{OINRIR?,
~S{ORNRIR?, or -P(OYORNOR), wherein each R!%1s, where possible, independently
optionally substituted by deuterium, halogen, oxo, -ORS, -NR*R7 -C{O)R®, -CN, -S(O)R®,
-S{ORR®, -P(OWORSOR"), Ci-Cs cycloaltkyl, 3- to 12-membered heterocyelyl, 5-to 10-
membered heteroaryl, Co-Cra arvl, or C1-Cs alkvl optionally substituted by deuterium, oxo,
-(3H or halogen:

each R?* R® R? R’ and R* is independently oxo or R,
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R is C1-Cs alkyl optionally substituted by R* or C3-Cs cyeloalkyl optionally
substituted by R*;

R? is independently hydrogen, deuterium, C1-Co alkvl, C2-Co atkenyl, Co-Co alkynyl,
C3-Cs cyeloalkyl, Co-Cia arvl, 5- to 10-membered heteroarvl or 3- to 12-membered
heterocvelvl, wherein the C1-Cs alkyl, C2-Cs alkenyt, Co-Cs alkynyl, (5-Ce cveloalkyl, Co-Cuy
aryl, 3~ to 10-membered heteroaryl and 3- to 12-membered heterocyclyl of RV are
independently optionally substituted by halogen, deuterium, oxo, -CN, ~-OR®, -NR*R®,
-P{OWOR*HOR?), or C1-Cs alkyl optionally substituted by deuterium, halogen, -OH or oxo;

R* and R are each independently hydrogen, deuterium, C1-Cs atkyl, C2-Cs alkenyl,
Co-Cs alkynyl, Cs-Co cvcloalkvl, Cs-Cis aryl, 3- to 6-membered heteroaryl or 3-to 6-
membered heterocvelyl, wherem the C1-Ce alkvl, Co-Cs alkenyl, C2-Cs alkynyl, Ca-Cs
cycloalkyl, Ts-Cis arvl, 5+ to 6-membered heteroaryl and 3- to 6-membered heterocvelyl of
R* and R are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR?,
~NRER® or C1-Cs alky! optionally substituted by 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 heterocyelyl optionally substituted by deuterium, halogen, oxo, -OR®, -NR*R’ or
Ci-Co alkyl optionally substituted by deoterium, halogen, oxo or -OH;

RS and R’ are cach independently hydrogen, deuterium, C1-Ce alky! optionally
substituted by deuterium, halogen, or oxo, Co-Us alkenyl optionally substituted by deuterium,
halogen, or oxo, or (2-Cs alkyayl opticnally substituted by deuterivim, halogen, or oxo;

or R® and R7 are taken together with the atom to which they attached to forma 3-to 6-
membered heterocyelvl optionally substituted by deuterium, halogen, oxo or C1~Ce alkyl
optionally substituted by deuterium, halogen, or oxo;

R* and R are each independently hydrogen, deuterium, C1-Cs alky! optionally
substituted by deuterium, halogen, or oxo, Cr-Cs alkeny! 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 heterocyclyvl optionally substituted by deuterium, halogen, oxo or Ci~Ce alkyl
optionally substituted by deuterium, oxo, or halogen;

cach R7 R' R’? and RV are independently hydrogen or deuterium;

R is deuteriuny;

gis0,1,2,3,4,5,6,7 018

each R is independently selected from hydrogen, deuterium, or halogen;

each R'¢is independently selected from hydrogen, deaterium, or halogen; and
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pis3,4,5, 6,7 & or9.

2. The dosage form of claim |, wherein:

R’ is 1-Cs alky! optionally substituted by R, {3-Cs cycloalkyl optionally substituted
by R?: 3- 10 12-membered heterocyelyl optionally substituted by R%; or -S{0)R*;

R’ is independently hydrogen, deuterium, C1-Ce alkyl, C2-Ce alkenyl, C2-Co alkynyl,
C3-Cs cycloalkyl, Co-Cu arvl, 5- 1o 6-membered heteroaryl or 3~ to 6-membered
heterocyclyl, wherein the C1-Ce alkyi, Co-Cs alkenyl, C2-Co alkynyl, Cs-Cs cycloatkyl, Ce-Cra
arvl, 5- to 6-membered hetercaryl and 3- to 6-membered heterocyclyl of R are independently
optionally substituted by balogen, deuterium, oxo, -CN, -OR¥, -NRER®, -P(OHORXMOR?}, or
Ci~Cs alkyl optionally substituted by deuterium, halogen, -OH or oxo;

cach RY% is hydrogen; and

gach R'¢is hydrogen;

wherein the comapound of Formula (A} is represented by Formula (1)

3. The dosage form of claim 1 or claim 2. or a salt thereof, wherein at least one of R4,

R™ R? R% R% R¥ R’ R* RS, RS, R7, R® RY R® R!' R R or R is deuterium.

4, The dosage form of claim | or claim 2, or a salt thereof, wherein RY?, R!!, R12, R,
and R'" are hydrogen: p is 3; and wherein the compound of Fornwla (A) is represented by

the compound of formula (11}

?1 RZ
HN
O OH ().
5. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is 5- to 10-

membered heteroaryi optionally substituted by R!2,

376



WO 2020/210404 PCT/US2020/027335

6. The dosage form of any one of claims 1-4, or a salt thereof. wherein R is:
pyvrimidinyl, quinazolinyl, pyrazolopyrimidinyl, pyrazinyl, quinclinyl,
pyvridopynmidiny!, thienopvrimidinyl, pyndinyl, pyrrolopyrimidinyl, quinoxalinyl, indazolvl,
benzothiazolyl, naphthalenvl, purinyvl, or isoquinclinyl; and
optionally substituted by deutertum, hydroxy, Ci-Cs alkyl, Ci-Cs haloalkyl, Ci-Ce
perhaloalkyl, Ci-Co atkoxyl, Cs-Cs cycloalkyl, C3-Cs halocycloalkyl, Cs-Cs cycloalkoxyi, 5-

to 10-membered heteroaryl, Cs-Cis arvl, cvano, amino, alkvlamino, or dialkylamuno.

7. The dosage form of anv one of claims 1-4, or a salt thereof, wherein Rl is:

pyrimidin-2-v], pyrinidin-4-vi, quinazolin-4-vl, 1H-pyrazolo[3 4-djpynmidine-4-vi,
1H-pyrazolof4,3-dpyrimidine-7-y, pyrazin-2-y1, guinoline-4-vl, pyndo|2.3-djpyrimidin-4-
vi, pynido{3,2-d|pyrimidin-4-vl, pyrido|3.4-djpvrinidin-4-y, thieno}2,3-d|pyrimidin-4-vi,
thieno{3.2-djpyrinudin-4-vi, thicnopyrimidin-4-vl, pyridin-2-yl, pyridin-3~vi, TH-pvrrolof2,3-
dipyrimidin-4-vl, guinoxalin-2-y1, 1H-mdazol-3-vl, benzo[djthiazol-2-v1, naphthalen-1-vl,
OH-purin-6-yl, or isoquinolin-1-vl; and

optionally substituted by: one or more deuterium; methyl; cyclopropyl; fluoro; chloro;

bromo; difluoromethyl; trifluoromethyl; methyl and fluoro; methyl and trifluoromethyl;

methoxy; evano; dimethylamino; phenyl; pyvridin-3-yE or pyndin-4-y1.

3. The dosage form of any one of claims 1-4, or a salt thercof, 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-y! optionally substituted by R wherein R'*is 5~ to 10-membered heteroaryl or

Ci-Cs alkyl optionally substituted by halogen.

10, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is pyrimidin-

4-vl optionally substituted by pyrazolyl, methyl, difluoromethyl, or tnitluoromethyl

11, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is pyrimidin-

4-yl substituted by both methyl and trifluoromethyl.
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12, The dosage form of any one of claims 1-4, or a salt thereof, wherein R is quinazolin-

4-yi optionally substituted by R,

1 The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is quinazolin-

(5]

4-v] optionally sabstited by halogen, C1-Cs alkyl optionally substituted by halogen, or C1-

Co atkoxy.

14, The dosage form of any one of claims 1-4, or a salt thereof, wherein R is guinazolin-

4-y1 optionally substituted by fluoro, chloro, methyl, trifluoromethyl or methoxy.

15, The dosage form of any one of claims 1 or 3-14, or a salt thereof, wherein R? is:
hvdrogen;
deuterium;
hvdroxy; or

C1-Cs alky! or C1-Ce alkoxy! optionally substitited with: deuterium, halogen, C1-Cs
atkyl, C1-Ce haloalkyl, C1-Cs hydroxyalkyl, C1-Ce alkoxyl, U3-Cs cveloalkyl, Ci-Cs
halocycloalkyl Cs-Cs cycloalkoxyl, Co-Cia aryl, Ce-Cra arvioxy, 3- to 10-memberad
heteroaryl, 5- to 10-membered heteroarvioxy, 3~ to 12-membered heterocvelyl optionally

substituted with oxo, -C(OMNRAR’, -NR*C(O)RY, or -S(O)R3.

16, The dosage form of any one of claims | or 3-14, or a salt thercof, wherein R? is:
methyl, methoxy, ethyl, ethoxy, propyl, cyclopropyl, or cvclobutyi;
each of which 1s optionally substituted with one or more of. hydroxy,
methoxy, ethoxy, acetamide, flucro, fluorcalkyl, phenoxy, dimethylamide,
methyisulfonyl, cyclopropoxyl, pyridin-2-vioxy, optionally methylated or
fluormated pyridine-3-vloxy, N-morpholinyl, N-pyrrolidin-2-onyl,

dimethyipyrazol-1-vl, dioxiran-2-y1, morpholin-2-yi, oxetan-3-yl., phenvi
tetrabydrofuran-2-vl, thiazol-2-vl; that is
gach of which 1s substituted with 0, 1, 2, or 3 of deuterium,

hydroxy, methyl, fluoro, cvano, or oxo.

17.  The dosage form of anv one of claims 1-14. or a salt thereof, wherein R is C1-Cs

alkvl optionally substituted by R%.
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18.  The dosage form of any one of claims 1-14, or a salt thereof, wherein R? is Ci-Cs
alkyl optionally substituted by R’ wherein R?" is: halogen; (3-Ce cycloalkyl optionally
substituted by halogen; 5- to 10-membered heteroaryl optionally substituted by C1-Coe alkyl; -
NRWRS, -NRICIORY, -S(O»R?; 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;

pyvrazolyl substituted by methyl; or -S{():CHs.

20, The dosage form of anv one of claims 1-14, or a salt thercof, wherein R? is C1-Cs

alkyl optionally substituted by -OR?,

21 The dosage form of anv one of claims 1-14, or a salt thereof, wherein R? is C1-Cs
alkv! optionally substituted by -OR”, and R® is: hyvdrogen; C1-Cs alky] optionally substituted
by halogen; C5-Cs cveloalkyl optionally substituted by halogen; Cs-Cia arvl optionally
substituted by halogen; or 5- t¢ 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-Cs
alkyl optionally substituted by -OR’, and R® is: hvdrogen; methyl; ethyl; diftuoromethyl; -
CHCHF:;, ~-CHLCF3; evelopropyl substituted by flucro; phenyl optionally substituted by

fluoro; or pyridinyl 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
CHCHOCHS.
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 RY 1s $1-Cs alkyl.

25, The dosage form of any one of claims 1 to 14, or a salt thereof, wherein R? is Ca-Cs

cveloalkyl optionally substituted by R?.

26, The dosage form of anv one of claims 1 to 14, or a salt thereof, wherein R” is
cyclopropyl.
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27, The dosage form of any one of claims 1-4, or a salt thereof, wherein Rl ig

N

VJ (R

O , wheremn mis 0, 1, 2, or 3 and each R’ is, where applicable, independently

deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkyl,
haloatkyl, alkoxv, hvdroxy, and heteroaryl of R arc independently optionally substituted by

deuterium.

4.
]

28. The dosage form of claim 27, or a salt thercof, wherein R is
1a R‘:a N Rﬁa

N. L R™ R N N. R R? N, R
=y A RN X TR
DRGNS
= R‘:a 2 R‘]a = = R‘.a =
] ] , L or , wherein each R is

mdependently deuterium, alkyl, haloalkyl, or heteroaryl.

29 The dosage form of anv one of claims 1-4, or a salt thereof, wherein R is
(R
S D
L rolay i
EE /j R Ny N
or I , whereinm is 0, 1, 2, or 3 and each R is, where applicable,

mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroarvl,
wherein the alkyl, haloalkyl, alkoxy, hvdroxy, 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

,wherein mis 0, 1, 2, 3, 4, or 5 and each R'? is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -UN, or heteroaryl,
wherein the alkyl, haloalkvl, alkoxy, hyvdroxy, and heteroarvl of R1? are independently

optionally substituted by deuterium.
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1 . e : . ~
R ,or . wherein each R is independently deuteriam,

halogen, alkvl, haloalkvl, or atkoxy.

381



WO 2020/210404 PCT/US2020/027335

32 The dosage form of any one of claims 1-4, or a salt thereof, wherein R is
NN 7 S
N j N S
o ® (T R
: , - Lot

whereinm is 0, 1, 2, 3, 4, or 5 and each R'% is, where applicable,
mdependently deuterium, halogen, alky], haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroarvl of R are independently
optionally substituted by deuterium.

33.  The dosage form of any one of claims 1-4, or a salt thereof, wherein Rl is

,wherem m is 0, 1, 2, 3, or 4, and each R'? is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyi, alkoxy, hyvdroxy, -CN, or heteroaryl,
wherein the alkyi, haloalkyl, alkoxy, hydroxy, and heteroaryl of R are independently

optionally substituted by deuteriun.

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 m is 0, 1, 2, 3, or 4, and cach R!? is, where applicable,
mdependently deuterium, halogen, alkvl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryi,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroarvl 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

R']a
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37, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is
& N N i\]

R~

VM Ry, =N

.wherein m is 0, 1, 2, 3, or 4, and cach R!? is, where applicable,
mdependently deuterium, halogen, alkvl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryi,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl 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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R NN Rl
= I *Y
R’:a Sy =N
, 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 each R'? is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or beteroarvl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R are independently

optionally substituted by deuterium.

40, The dosage form of any onc of claims 1-4, or a salt thercof, wherein Rl is

,wherein mis 0, 1, 2, 3, 4, 3, or 6 and each R’ is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroarvl,
wherein the alkyl, haloatkyl, alkoxy, hvdroxy, and heteroarvl of R are independently

optionally substituted by deuteriunm.

41, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is
/
o
N !
" ) (R,]a)m

. wherein m is 0, 1, or 2 and each R'? is, where applicable, independently
deuterium, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl, wherein the alkyl,
haloatkyl, alkoxy, hydroxy, and heteroarvl of R are independently optionally substituted by

deuterium.
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42, The dosage form of any one of claims 1-4, or a salt thereof, whercin R' is selected

-~
A

E

No_ AN Ny_CF3 N._.CF3 F3C. N
RS F =X X & RN < 2 \1\/’/
E | /\Q SR G

2 2 o o o

from the group consisting of . , - . - ,

Chn |
0
2N

, and any of the foregoing

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

43, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is selected
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I | N F
N CN N N, O N\H<
= \) N E ““\\E E/\\T/ i RN F
2N =N 2N =N

. and any of the foregoing

groups wherein any one or more hvdrogen ,ﬁom(*«} are replaced with deuterium atomqs).

44, The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is selected

N | = §
F =N N N N
P & FoC =
from the group COHSlSUH?T of F . R . s

N. .CFs FsCu _N N
Y BN Uj
=N =N F.C / FiC
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, and any of the foregoing groups wherein any one or more

hvdrogen atom{s}) are replaced with denterium atom(s}.

45 The dosage form of any one of claims 1-4, or a salt thereof, wherein R! is selected
¥
’ N g N
<~ \l S
| N

IS N\ N
4 A adn
N S/\ N

groups wherein any one or more hvdrogen atom(s) are replaced with deutenum atom{s}.

, and any of the foregoing

46.  The dosage form of any onc of claims 1 to 14 or 27-43, or a salt thereof, wherein R? is

ZO-3

()
wdee  whereinnis 1, 2, 3,4, 5, or 6, and R 15 C1-C2 alkyl optionally substituted by fluoro;

phenyl optionally substituted by fluoro; pyndinyl optionally substituted by fluoro or methyl;

or cyclopropyl optionally substituted by fluoro.

47 The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R is

F

O
i
d F F AP oosi— —fo
o ﬁ‘: j .i.%”/
selected from the group consisting Of s , , , , .
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F _
- - FLF  FF
N
N o o™ o7 o e o o~
- on .f _CJ Jfk _E j _f
F F

o N O/\\\ri\ o ' \N/ )
F £ YYri~r
- e - , , , . . , 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 thercof, wherein R? is

CH

F F
H oM E :OH E/EO/
selected from the group consisting Of ko . e . s ,

f - o o o RS
oA []flo oy

!s\
S

O/

. ke , 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 Ca-Cs

atkyl substituted by both fluorine and -OCHs.

50. The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is

{1-Ce alkyl optionally substituted by -OR?, and R is phenyl optionally substituted by fluorine.

51, The dosage form of any one of claims 1 to 14 or 27-45, or a salt thercof, wherein R? is
C1-Cs alky! optionally substituted by -OR?, and R’ is pyridiny! 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 alk vl substituted by R? wherein R? is halogen.

53.  The dosage form of any one of claims 1 to 14 or 27-45, or a salt thercof, wherein R? s

C1-Cs alky! substituted by R* wherein R is deuterium.

34 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 3~ to [2-membered heterocyclyl optionally

substituted by oxo.

55, The dosage form of any one of claims 1 to 14 or 27-45, or a salt thercof, wherein R? s
C1-Ce alkyl substituted by R* wherein R* is 4- to S-membered heterocyelyl optionally

substituted by oxo.

56.  The dosage form of anv onc of claims 1 to 14 or 27-45, or a salt thereof, wherein R® is
C1-Cs alkyl substituted by R wherein R¥? is Cs-Cis aryl optionally substituted by halogen or

(RS,
57.  The dosage form of any one of claims 1 to 14 or 27-45, or a salt thercof, wherein R? is

21-Ce alkyl substituted by R* wherein R* is pheny! optionally substituted by halogen or
ORS.
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38. 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 5- to 10-membered heteroaryl optionally

substituted by C1-Cs alkyl.

59, The dosage form of any one of claims 1 to 14 or 27-45, or a salt thereof, wherein R? is

C1-Ce alleyl 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 16 14 or 27-45, or a salt thereof, wherein R* is

{1-Cs alkyl substituted by R* wherein R is -S(O)R.

62. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is pyridy!

optionally substituted by R,

63.  The dosage form of anv onc of claims 1-4, or a salt thereof, whercin R! is indazoly!

optionally substituted by R'#,

64.  The dosage form of any one of claims -4, or a salt thercof, 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'2.

66.  The dosage form of any one of claims 1-4, or a salt thercof, wherein R! is phenyl

optionally substituted by R'#,

67. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is indanyl

optionally substituted by R'2,
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68. A dosage form configured for daily administration, comprising a pharmaceutically
acceptable carmier or excipient and a voit dose of & 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 gxcipient and a unit dose of a compound, or a salt thereof, selected from

Compound Nos. 1-147.

70. A dosage form configured for daily admimnistration, comprising a pharmaceutically
acceptable carmrier or excipient and a unit dose of a compound, or a salt thereof, selected from

Compound Nog. 1-6635.

71 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. 1-730.

72. The dosage form of claim 1, wherein the compound is (8)-4-{{2-methoxyethyi}4-
(5.6,7 8~tctrahvdro-1,8-naphthvridin-2-vDbutvhamino)-2-(quinazolin-4-viamino)butanoic

acid:

or a salt thereof.

73, The dosage torm of any one of claims 1-72, comprising about 1, 2.5, 5,75, 10, 15,
20, 25, 30, 33, 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 vahues.

74. The dosage form of any one of claims 1-72, comprising an amount of the compound
in mg of about one of: 1, 2.3, 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.
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75. ¢ dosage form of any one of claims 1-72, comprising the compound in an amount
ng/mkL of at least about one of 700, 750, 800, 850. 900, 950, 1000, 1050, 1100, 1150, 1200,
250, 1300, 1350, 1400, 1450, or 1500, or a range between any two of the preceding

concentrations.

76. The dosage form of anv one of clairas 1-72, comprising the compound in an amount
effective on administration to an individual to produce a Cmax in ng/mL in plasma of the
mdividual, the Cuwax corresponding to a plasma-adjusted concentration effective to inhibita
percentage of avfs or ovPs in the mdividual of at least about one of 50, 35, 60, 65, 70, 75, 80,

85, 90, 95, or 100, or a range between anvy two of the preceding percentages.

77. A method of treating a fibrotic disease m 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 discase is pulmonary fibrosis, liver
fibrosis, skin fibrosis, cardiac fibrosis, kidney fibrostis, gastrointestinal fibrosis, primary

sclerosing cholangitis, or biliary fibrosis.

79. The method of claim 7%, wherein the fibrotic disease 1s iver fibrosis, cardiac fibrosis,

primary sclerosing cholangitis, or biliary fibrosis.

840, The method of any one of claimg 77-79, wherein the daily admiunustering 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 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, 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
cffective to produce a Cuax in ng/ml. in plasma of the individual, the Cmax corresponding to a
plasma-adjusted concentration effective to inhibit a percentage of avBs or avBi in the
mdividual 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.

84. A kit comprising a dosage form of any one of claims 1 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 datly administration of the

dosage form to an individual m need thereof.

87.  The kit of claim &4, further comprising mstructions for administration of the dosage

form to an mdividual in need thereof one, two, three, or four times daily.

38.  The kit of claim 84, further comprising instructions for administration of the dosage

form to an individual 1o need thereof once daily.

89.  The kit of claim 84, further comprising instructions for administration of the dosage
form to an individual i need thercof to produce a Cuax in plasma of the individual in ng/mlL
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 concendrations.

50.  The kit of claim 84, further comprising instructions for administration of the dosage
form to an individual in need thereof to produce a Cuax in ng/mL i plasma of the mdividual,
the Cuax corresponding to a plasma-adjusted concentration effective 1o inhibit a percentage of
ovPs or avB in 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.
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91. A method of inhibiting avPes or avfi integrin 1n an individual comprising
administering the dosage form of any one of claims 1 to 76 or a pharmaceutically acceptable

salt thereof

D

2. The method of claim 91, comprising administering the dosage form to the individual
affective to produce a Caax of the compound in plasma of the individaal in ng/mL of at least
about one of 700, 750, 800, 830, 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, compnsing administering the dosage form to the individual
effective to produce a Cuax 11 ng/ml in plasma of the mdividual, the Cuax corresponding to a
plasma-adjusted concentration effective to mhibit a percentage of avfBs or avB in the
mdividual of at least about one of 50, 55, 60, 65, 70, 75, 80, 85, 90, 65, or 100, or a range

between any two of the preceding percentages.
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.

O

5. The method of claim 94, comprising administering the dosage form to the cell
affective to produce a Cuax of the compound at the cell in ng/mb of at least about one of 700,
750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, or 1400, or a range

between any two of the preceding concentrations,

56.  The method of claim 94, compnsing administering the dosage form to the cell
cffective to produce a Cuax it ng/ml v the cell, the Cmax corresponding to a concentration
effective to inhibit a percentage of avfs or avp: of the cell of at least about one of 50, 53, 60,

65,78, 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 in inhibiting avfs or
ovP1 integrin, the use comprising admimstering the dosage form to an mdividual 1n need

thereof in an amount effective io inhibit the avpPes or av: ntegrin.

98, The dosage form of claim 97, the use comprising administering the dosage form to the
mdividual effective to produce a Umax of the compound in plasma of the individual in ng/mb
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of at least about one of 700, 750, 800, 850, 900, 650, 1000, 1030, 1100, 1150, 1200, 1250,
1300, 1350, 1400, 1450, or 15300, or a range between any two of the preceding

concentrations.

59. The dosage form of claim 97, the use comprising administering the dosage form to the
mdividual effective to produce a Cmax in ng/mb 1n plasma of the individual, the Cmax
corresponding to a plasma-adjusted concentration effective to mhibit a percentage of avfe or
avpi i the individual of at least about one of 50, 33, 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 amount 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 feast one integrin in the subjoct, the at lcast one mtegrin including at least one of avfh

mtegrin and avPe integrin.

101, The method of claim 100, comprising inhibiting the activity of one or both of avi

mtegrin and gvPs integrin in the subject.

102, The method of claim 100 or claim 101, wherein the subject has oris at nisk of a
fibrotic disease sclected from the group consisting oft idiopathic pulmonary tibrosis (IPF},
mterstitial lung disease, radiation-induced pulmonary fibrosis, nonalcobolic fatty tiver disease
{NAFLD), nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis,
Alport svndrome, primary sclerosing cholangitis (PSC), primary biliary cholangitis, biliary
atresia, svstemic sclerosis associated interstitial tung disease, scleroderma, diabetic
nephropathy, diabetic kidney disease, focal segmental glomeruloscleropsis, chronie kidney
discase, and Crohn’s Discase; and

wherein the method comprises inhibiting the activity of one or both of gvfh 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 inhibiting the activity of one or both of avfh

mitegrin and avPs integrin m the subject, thereby treating the fibrotic discase in the subject.
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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 beng effective to mhibit

the activity of at least avfh mtegrin, thercbv 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 mhibit the

activity of at least avfls 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 wnhibit the

activity of at least one of avfs integrin and avP mitegnn, thereby treating the subject for PSC.

107.  The method of claim 100 or 101, comprising administering the dosage form to the
mdividual cffective to produce a Cmax of the compound in plasma of the individual in ng/mlL
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.

108.  The method of claim 100 or 101, comprising adnmunistering the dosage form to the
mdividual effective to produce a Umax in ng/mb 1n plasma of the individual, the Crax
corresponding to a plasma-adjusted concentration effective to mhibit a percentage of avfe or
avPi i the individual of at least about one of 50, 33, 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
clevated level of:

avP integrin activity and/or expression;

avfs integrin activity and/or expression;

a pSMAD/SMAD value;

new collagen formation or accumulation;

total collagen; and

Type 1 Collagen gene Collal expression;
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and wherein the level 13 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 ovps integrin

activity and/or expression compared to avP integrin activity and/or expression in the subject.

112, The method of clamm 109, wheremn the method reduces both avBi integrin and ovfs
mtegrin activity and/or expression compared to at least one other gy-containing mtegrin in

the subject.

113, The method of claim 110 or 111, wherein the activity of avBi integrin in one or more

fibroblasts is reduced in the subject.

114, The method of claim 110 or 111, wherein the activity of ovfs integrin in one or more

epithelial cells 1s 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, liver tissug, skin tissue, cardiac tissue, kidngy

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

116.  The method of any one of claims 109-113, wherein the tissuc 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 109-113, comprising administering the dosage form
1o the subject effective to produce a Cmax of the compound in plasma of the subject in ng/mal.
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.

118, The method of claim 91, comprising administering the dosage form to the mdividual
affective to produce a Caax 10 ng/ml in plasma of the subject, the Cuax corresponding to a
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plasma-adjosted concentration effective to inhibit a percentage of each of avfls and/or ovf in
the subject, sach 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.

119. A method of characterizing the antifibrotic activity of a small molecule in a subject,
comprising:
providing a first ive 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 §§ {TGF-
B) from latency associated peptide-TGF-B;

determining a first pSMAD/SMAD value in the first ive cell sample;

administering the small molecule to the subject;

providing a sccond live cell sample from the subject, the second live cell sample
being drawn from the same tissue in the subject as the first hive cell sample;

determining a sccond pSMAD/SMAD value in the second live ccll sample;

charactenzing the antifibrotic activity of the small molecule m the subject by

comparing the second pSMAD/SMAD value to the first pSMAD/SMAD value.

120, The method of claim 119, wherein each live cell sample i3 a plurality 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 compnses 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 hive 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 tavage

fhud that comprises the plurality of macrophages as a plurality of alveolar macrophages.
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124, The method of claim 120, wherein the subiect has a fibrotic disease selected from the
group consisting of: idiopathic pulmonary fibrosis ({PF), interstitial lung disease, radiation-
mduced pulmonary fibrosis, nonalcoholic fatty liver discase (NAFLD), nonalcoholic
steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport syndrome, primary
sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis
associated wterstitial hung disease, scleroderma, diabetic nephropathy, diabetic kidney

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

125 The method of claim 120, wherein the subject has psorasis.

126.  The method of claim 119, wherein the at least one integrin comprises av.

127.  The method of claim 119, wherein the at least one integrin comprises avf.

128, The method of claim 119, wherein the at least one integnn comprises aviie.

129, The method of claim 119, wherein:
determining the first pSMAD/SMAD value in the at least one live cell compnses determining
a pSMAD2/SMAD? valoe 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 determining a

PSMAD2/SMAD? 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 Cumax 0f 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,

1350, 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 being effective to produce a Cuex in ng/mk. in the subject, the Cmax corresponding to a
concentration effective to inhibit a percentage of each of avfs and/or avB 1n the subject, cach
percentage independently selected from at least about one of 50, 55, 60, 65, 70, 75, 80, 85,

94, 95, or 100, or a range between anv two of the preceding percentages.
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132, The method of any one of claims 119-131, the administering the small 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 thereof, comprising:
providing a first live cell sample from the subject, the first live cell sample having at least one
mtegrin capable of activating transforming growth factor B (TGF-B) from latency associated
peptide-TGF-3;

determining a first pSMAD/SMAD value in the first hive cell sample;

administering 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 tissuc 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/SMAD value; and

administering the small molecule to the subject if the second pSMAD/SMAD value is

lower than the firgt pSMADVSMAD value.
134, The method of claim 133, wherein each live cell sample is a plurality of cells derived
from a tissue of the subject, or a plurality of macrophages associated with the tissue of the

subject.

1

[¥9)

5. The method of claim 134, wherein the tissue comprises one oft lung tissue, hver
tissue, skin tissue, cardiac tissug, kidney tissug, gastrointestinal tissue, gall bladder tissue, and

bile duct tissue.

136.  The method of claim 134, wherein each hive cell sample comprises a plurality of

alveolar macrophages derived from a bronchoalveolar lavage fluid of the subject.

137.  The method of claim 134, the method further comprising conducting a
bronchoalveolar lavage on a long of the subject effective to produce a bronchoalveolar 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 disease

selected from the group cousisting of: idiopathic pulmonary fibrosis (IPF), nterstitial hing
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disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver discase (NAFLD),
nonalcoholic steatohepatitis (NASH), alocholic liver disease induced fibrosis, Alport
syndrome, primary scierosing cholangitis (PSC), primary hiliary cholangitis, biliary atresia,
systeme sclerosis associated nterstitial lung disease, scleroderma, diabetic nephropathy,
diabetic kidney disease, focal segmental glomeralosclerosis, 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 gv.

141, The method of claim 133, wherein the at least one integrin comprises avii.

142, The method of claim 133, wherein the at least one integrin comprnises ave.

143, The method of claim 133, wherein:

determining the first pSMAD/SMAD value in the first live cell sample compnses
determining a pSMADZ/SMADZ value or a pSMAD3/SMADS value; and

determining the second pSMAIVSMAD value i the at least one live cell after contacting the
first live cell sample with the small molccule comprises determining a pSMADZ/SMAD2Z
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 1o the subject 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.

145, The method of any one of claims 133-143, the administering the small molecule to the
subject being effective 1o produce a Cmax 1n ng/mL in the subject, the Cnax corresponding fo a
concentration effective to inhibit a percentage of each of avls and/or avPi in the subject, cach
percentage independently selected from at least about one of 50, 53, 60, 65, 70, 75, 80, 85,

00, 95, or 100, or a range between any two of the proceding percentages.
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146.  The method of any one of claims 133-145, the administering the small 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 in an individual in need thereof, comprising
administering to the individual an amount of a compound in mg of about one oft 1, 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 m any of claims 1-76.

148. A method of treating a fibrotic disease in an individual in need thereof, comprising
administering to the individual an amount of a compound effective to produce a Crax in
plasma of the mdividual in ng/mL of at least about one of 700, 750, 800, 350, 900, 950, 1600,
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 1n any of claims

1-76.

149. A method of treating a fibrotic disease in an individual in need thereof, comprising
administering to the individual an amount of a compound effective to produce a Crax in
ng/mal. in plasma of the individual, the Cmax corresponding to a plasma-adjusted concentration
effective to inhibit a percentage of each of avfs and/or avB: m the subject, each percentage
mdependently 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, the compound being the

compound recited i any of claims 1-76.
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FIG. 2
Table B-3
Solid phase assay | Proximity-based assay Solid phase assay | Proximity-based assay

# v, av, av avhs vy vy av, v
i »1000 | 250-1000 50-250 <50 <50
2 >1000 {250-1000 >1000 <50 <50 <50
3 >31000 50-250 250-1000 <50

4 »1000 50-250 >1000 50-250 <50 <50

5 <50 <50 | 50-250 <50

6 50-250 <50 <50 <50 <50
7 <50 <50 <50 <50
8 50-250 <50 <50 <50
g >1000 50-250 <50 <50
10 <5() <50 <50 <50
11 <50 <50 <50 <50 <50
iz <50 <50 <50 <50 <50
i3 50-250 <50 <50 50-250 <50
14 <50 <50 <50 <50
i5 <50 <50 <50 <50
i6 <50 <50 <50 <50 <50
i7 <50 <50 <50 <50
i8 <50 <50 <50 <50
19 <50 <50 <5() <50
20 <50 <50 <50 <5()
21 <50 <50 <50 <50
22 <50 <50 <50 <50 <50 <50
23 <50 <50 <50 <50 50-250 <50
24 §250-1000 <50 <50 <50 <50
25 §250-1000 <50 50-250 <50 <50 <50 <50 <50
26 <50 <50 <50 <50 <50 <50
27 <50 <50 <50 <50

28 <50 <50 <50 <50 <50
29 <50 <50 <5() <50
30§ 50-250 <50 <50 <50 <50
31§ 50-250 <50 <50 <50 <50
32§ 50-250 <50 <50 <50 <50
33 <50 <50 <50 50-250
34 >1000 »1000 <50 <50 <50
35 <50 <50 <50 <50 <50
36 >1000 >1000 <50 <50
37 50-250 <50 <50 <50
38 <50 <50 <50 <50 <50
39 <50 <50 <50 <50 <50 <50
40 <50 <50 <50 <50 <50
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FIG. 2 (cont)
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Solid phase assay

Proximity -based assay §

Sohd phase assay

Proximity-based agsay

* avf; avil av avfe i * avfy avB avp, avfs
81 <50 <50 {121 >1000 >1000
82 <50 <50 H122 250-1000 250-1000
83 <50 <50 1123 <50 <50
84 250-1000 50-250 124 <50 <50
85 250-1000 <50 1125 50-250 <50
86 50-250 50-250 1126 >1000 250-1000
87 250-1000 50-250 #127 250-1000 50-250
88 >1000 >1000 128 >1000 50-250
89 <50 <50 {1129 <50 <50 <50
90 <50 <50 1130 <50 <50
91 <50 <50 131 50-250 50-250
92 <50 1132 50-250 50-250
93 <50 1133 50-250 <50
94 <50 1134 50-250 250-1000
95 >1000 >1000 §135 50-250 50-250
26 >1000 >1000 §1136 <50 <50
97 >1000 >1000 H137 <50 50-250
98 >1000 >1000 11138 <50 <50
99 250-1000 250-1000 §| 139 <50 <50
100 <50 <50 1140 <50 <50
101 50-250 50-250 1141 50-250 50-250
102 >1000 250-1000 }{ 142 >1000

103 >1000 250-1000 § 143 50-250

104 >1000 250-1000 §{ 144 50-250

105 <50 <50 f145 <50 50-250
106 <50 <50 11146 >1000 >1000
107 250-1000 <50 147 50-250 <50
108 >1000 250-1000 § 149 50-250 250-1000
109 <50 <50 #1152 >1000 250-1000
110 <50 <50 1154 >1000 250-1000
111 <50 <50 {156 50-250 250-1000
112 250-1000 250-1000 }{ 158 >1000 250-1000
113 250-1000 50-250 1159 >1000 50-250
114 <50 250-1000 § 162 <50 <50
115 50-250 250-1000 | 163 >1000 50-250
116 50-250 50-250 1172 >1000 250-1000
117 <50 <50  #178 >1000 250-1000
118 >1000 >1000 H181] >1000 | >1000 >1000
119 >1000 11828 >1000 | >1000 >1000
120§ >1000 | >1000 >1000 H183] >1000 | >1000 >1000
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FIG. 2 (cont.)
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Solid phase assay

Proximity-based assay §

Solid phase assay

Proximity-based assay

* avf; avil av avfe i * avfy avB avp, avfs

1851 >1000 | >1000 >1000 {264} 250-1000| >1000 50-250
1861 >1000 | >»1000 >1000 J1266] >1000 | 50-250 50-250
1871 >1000 | >1000 >1000 {1267 <50

1881 »1000 | >1000 >1000 § 268 50-250 <50

1901 >1000 | »1000 >1000 f269) <50 50-250 <50

19171 »1000 | >1000 >1000 {270 <50

1927 >1000 | >1000 50-250 {1272 250-1000

1931 >1000 | »1000 >1000 {1273 50-250

19471 >1000 | >1000 >1000 §§278 <50 <50

195 <50 <50 1282 >1000

196 >1000 50-250 1284 <50 50-250
200 <50 <50 {12871 250-1000 250-1000 50-250
2041 <50 <503 <50  11288] 50-250 <50 50-250
205 <50 <50 {1302 <50 <50

209 50-250 50-250 1309 50-250 <50

210 <50 1310 <50 <50

213 >1000 50-250 §311 <50 <50

215 <503 <50 #3120 <50 50-250 <50

220 <50 <50 #3137 <50 <50 <50

222 50-250 <50 1314 50-250 <50

224 >1000 50-250 f1315 <50 <50

228f <50 <50 <50 1316 <50 <50

229 <503 <50 #317] <50 <50 <50

230 <50 <50 §§318 <50 <50

231 <50 <50 H319 <50 <50

232 <50 <50 {1320 <50 <50

2331 >1000 | >1000 >1000 §321] <50 50-250 <50

236 <50 13228 »>1000 | 50-250 <50

7431 250-1000] >1000 250-10000 323] <50 <50 <50

2461 >1000 |250-1000 50-250 324 <50 <50 <50

248 <50 <50 #3250 <50 <50 <50

2507 >1000 | 50-250 50-250 #326] <50 <50 <50

253 50-250 <50 1327¢ <50 <50 <50

2541 <50 <50 50-250 § 3281 250-1000] 50-250 <50

255 <50 <50 #3290 <50 <50 <50

2561 »1000 | 50-250 <50 ¥3300 >1000 | 50-250 <50

257 50-250 50-250 332 50-250 <50

258 >1000 50-250 1334 50-250 <50

7611 »1000 | >1000 50-250 J1335 <50 <50

263 <50 <50 §1336 50-250 <50
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Solid phase assay

Proximity-based assay §

Solid phase assay

Proximity-based assay

avf; avil av avfe i avfy avB avp, avfs
340§ >»1000 50-250 <58 677 >10040 250-1000
341§ »1000 >1000 <50 678 <50 <50
342 5(3-250 250~1DDD 679 <50 <50
343 50-250 <50 680 >1000 <50
344§ 250-1000 <50 <50 681 <50 <50
345§ 50-250 5{3-250 <50 682 <50 <50 <50 <50
346 250-1000 <50 683§ 50-250 <50
3471 50-250 >1000 <50 684§ 250-1000 <50 <50
348F >1000 {250-1000 50-250 685§ 250-1000f >1000 253-1000
349§ 250-1000§ 50-250 <50 686 <50 <50 <50
350§ >»1000 >10040 250-1000 6877 >1000 >10040 <50
352§ »1000 >1000 <50 688 <50 <50 <50
3531 >1000 >1000 50-250 689 <50 <50 <50
354 <50 <50 <50 630 <50 50-250 <50
3571 >1000 >1000 50-250 691 <50 <50 <50
360§ >»1000 <58 <50 692F >1000 503-250 <50
362§ >1000 >1000 50-250 693§ 50-250 50-250 <50
364 <50 <50 694 <50 <50 <50
365 50-250 50-250 £95§ 250-1000} 50-250 50-250
369 5{3-250 <50 696F 50-250 50-250 50-250
371 5{3-250 503-250 697F 50-250 5(3-250 <50
372 50-250 <50 6988 250-1000F >1000 50-250
375 <50 <50 £99F >1000 >1000 50-250
377 <50 <50 700F >1000 |250-1000 50-250
379 <50 <50 <50 701 <50 <50 <50
381 <50 <50 <50 <50 702§ 50-250 <50 <50
382 <50 <50 <50 703 <50 <50 <50
383 <50 <50 <50 704 <50 <50 <50
3847 >»1000 |250-1000 50-250 705§ »1000 50-250 250-1000
6667 50-250 <50 706 <50 <50 <50
6677 50-250 <50 707 <50 <50
668 <50 <50 <50 708§ >1000 <50
669 <50 <50 <50 <50 709 <50 <50
6701 >1000 50-250 <50 710 <50 <50 <50 <50
6711250-10001 50-250 <50 711 <50 <50 50-250 <50
672 <50 712§ 50-250 <50 50-250 <50
673 <50 <50 713§ 250-1000 <50 250-10001 50-250
674 <50 714 <50 <50 <50 <54
6751 >»1000 >1000 >1000 715 <50 <50 <50 <50
676 <50 <50 716 <50 50-250 5(3-250 <50
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FIG. 2 (cont))
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Solid phase assay | Proximity-based assay Solid phase assay | Proximily-based assay

# avpy avhi av; v avfy avis avh, avfs
717 <50 <50 50-250 <50 <50 <50
718 <50 <50 <50 <50 <50 <50
719§ >1000 <50 250-1000}) 506-250 <50 <50
7204 250-1000 <50 250-1000 <50 <50 <50
721§250-1000 <50 50-250 50-250 <50 <50
722% »1000 50-250 >1000 1 250-1000 <50 <50
723§ >1000 50-250 >1000 <50 <50 <50
724% >1000 §250-1000( >1000 | 250-1000 <50 <50
725§ >1000 |250-1000]250-1000} 50-250 <50 <50
726§ 50-250 <50 50-250 <50 | <50 <50
727 <50 <50 <50 <50 <50
728 >1000 50-250 <50 <50
729 <50 <30 ¢ 50-250 <50
730 250-10001 50-250 <50 <50
731 250-1000| <50 | <50 <50
732 250-1000 <50 <50 <50
733 <50 <50 <50 <50
734 <50 <50 <50 <50
735 <50 <50 <50 <50
736 <50 <50 <50 <50
737 >1000 50-250 <50 <50
738 50-250 <50 <50 <50
738 <50 <50 <50 <50
740 250-1000 <50 <50 <50
741 250-1000 <50
742 50-250 <50
743
744
745 50-250 50-250
746 50-250 <50
747 50-250 <50
748 <50 <50
745 50-250 <50
750 250-1600 <50
751 50-250 <50
752 50-250 <50
753 <50 <50
754 <50 <50
755 <50 <50
756
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Compound 5, relative plasma
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FIG. 5B
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% change in BAL pSMAD2/SMAD2
150~ relative to baseline from Day -1
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% change in BAL pSMADZ/SMADZ (all timepoints)
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