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DOSAGE FORMS AND REGIMENS FOR AMINO ACID COMPOUNDS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[00011 This application claims priority benefit of U.S. Provisional Patent Appl.  

No. 62/831,060 filed April 8. 2019, of U.S. 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 

[00021 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 in 

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

[00031 Patients with nonalcoholic fatty liver disease (NAFLD) may progress from simple 

steatosis to nonalcoholic steatohepatitis (NASH) and then fibrosis. While liver fibrosis is 

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

[00041 Fibrosis in the kidney. characterized by glomerulosclerosis and tubulointerstitial 

fibrosis, is the final common manifestation of a wide variety of chronic kidney diseases 

(CKD). Irrespective of the initial causes, progressive CKD often results in widespread tissue 

scarring that leads to destruction of kidney parenchyma and end-stage renal failure, a 

devastating condition that requires dialysis or kidney replacement.  

[00051 Scleroderma encompasses a spectrum of complex and variable conditions primarily 

characterized by fibrosis, vascular alterations, and autoimmunity. The scleroderma spectrum 

of disorders share the common feature of fibrosis, resulting in hardening or thickening of the 

skin. For some patients, this hardeningoccurs only in limited areas, but for others, it can 

spread to other major organs.  

[00061 Following myocardial infarction, cardiac structural remodeling is associated with an 

inflanmatory 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 electrical activity within the heart.  

[0007] Crohn's Disease is a chronic disease of unknown etiology tending to progress even 

in the setting of medical or surgical treatment. Intestinal fibrosis is among the most common 

1



WO 2020/210404 PCT/US2020/027335 

complications of Crohn's disease, resulting in stricture formation in the small intestine and 

colon.  

[00081 Idiopathic pulonary fibrosis (IPF) is a chronic, progressive, fibrosing disease of 

unknown etiology, occurring in adults and limited to the lungs. In IPF, the lung tissue 

becomes thickened, stiff, and scarred. As lung fibrosis progresses, it becomes more difficult 

for the lungs to transfer oxygen into the bloodstream and the organs do not receive the 

oxygen needed to function properly. IPF currently affects approximately 200,000 people in 

the U.S., resulting in40,000 deaths per year. Patients diagnosed with IPF experience 

progressive breathlessness and eventually, complete respiratory failure.  

[00091 Prinary biliary cholangitis (PBC), also known as primary biliary cirrhosis, is a 

chronic disease of the liver that causes damage and fibrosis in the liver. It results from a slow, 

progressive destruction of the small bile ducts of the liver, causing bile and other toxins to 

build up in the liver, a condition called cholestasis. Overtime, this leads to scarring and 

fibrosis in both the liver and biiarv tract.  

[00101 Nonspecific interstitial pneumonia (NSIP) is a rare disorder that affects the tissue 

that surrounds and separates the tiny air sacs of the lungs. These air sacs, called the alveoli, 

are where the exchange of oxygen and cabon dioxide takes place between the lungs and the 

bloodstream. Interstitial pneumonia is a disease in which the mesh-like walls of the alveoli 

becomeinflamed.Thepleura(athincoveringthat protects and cushions the lungs and the 

individual lobes of the lungs) might become inflamed as well. There are two primary forms 

of NSIP - cellular and fibrotic. The cellular forn is defined mainly by inflammation of the 

cells of the interstitium. The fibrotic forn is defined by thickening and scarring of lung 

tissue. This scarring is known as fibrosis and is irreversible. When the lung tissue thickens or 

becomes scarred. it does not function as effectively. Breathing becomes less efficient, and 

there are lower levels of oxygen in the blood. (Kim et al., Proc. Am. Thorac. Soc. (2006) 

3:285-292; Lynch, D., Radiology (2001) 221:583-584; Kinder et al., Am. J. Respir. Crit. Care 

Med. (2007) 176:691-697) 

[00111 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 nintedanib have been studied for treatment of 

fibrosis. In the treatment of IPF, pirfenidone and nintedanib have been used, but have shown 

less therapeutic efficacy than desired while also exhibiting numerous side effects. There 

remains a need for treatment of fibrotic diseases.  
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[00121 The v[36 integrin is expressed in epithelial cells, and binds to the latency-associated 

peptide of transforming growth fIactor-f 1(TGF[31) and mediates TGF I activation. Its 

expression level is significantly increased after injury to lung and cholangiocytes, and plays a 

critical in vivo role in tissue fibrosis. Increased levels are also associated with increased 

mortality in IPF and NSIP patients.  

[00131 Primary sclerosing cholangitis (PSC) involves bile duct inflammation, and fibrosis 

that obliterates the bile ducts. The resulting impedimentto the flow of bile to the intestines 

can lead to cirrhosis of the liver and subsequent complications such as liver failure and liver 

cancer. Expression of av16 is elevated in liver and bile duct of PSC patients.  

[00141 The present disclosure provides for avP6 integrin inhibitors that may be useful for 

treatment of fibrosis.  

BRIEF SUMMARY OF THE INVENTION 

[00151 Disclosed are amino acid compounds thatare avP6 integrin inhibitors, compositions 

containing these compounds and methods for treating diseases mediated by av 6 integrin 

such as a fibrotic disease.  

[00161 In one aspect, provided is a compound of formula (A), or any variation thereof, or a 

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

[00171 Further provided is a pharmaceutical composition comprising a compound of 

formula (A), or any variation thereof detailed herein, or a salt thereof (e.g.. a 

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

excipient.  

[00181 In another aspect, provided is a method of treating a fibrotic disease in an individual 

(such as a human) in need thereof comprising administering to the individual a 

therapeutically effective amount of a compound of formula (A), or any variation thereof 

detailed herein, or a pharmaceutically acceptable salt thereof. In some embodiments, the 

fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, scleroderma, 

cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or 

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, 

renalfibrosis, gastrointestinal fibrosisprimary sclerosing cholangitis, or biliary fibrosis (such 

as PBC). In some embodiments, the fibrotic disease is pulmonary fibrosis (such as IPF). In 

some embodiments, the fibrotic disease is liver fibrosis. In some embodiments, the fibrotic 

disease is skin fibrosis. In some embodiments, the fibrotic disease is 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 

embodiments, the fibrotic disease is gastrointestinal fibrosis. In some embodiments, the 

fibrotic disease is primary sclerosing cholangitis. In some embodiments, the fibrotic disease 

is biliary fibrosis (such as PBC).  

[00191 In another aspect, provided is a method of delaying the onset and/or development of 

a fibrotic disease in an individual (such as a human) who is at risk for developing a fibrotic 

disease comprising administering to the individual a therapeutically effective amount of a 

compound of formula (A), or any variation thereof detailed herein, or a pharmaceutically 

acceptable salt thereof. In some embodiments, the fibrotic disease is pulmonaryfibrosis (such 

as IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis, 

gastrointestinal fibrosis, primary sclerosing cholangitis, or PBC. In some embodiments, the 

fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, psoriasis, 

scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing 

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, scleroderna, Crohn's Disease, NSIP, PSC, 

PBC, or is 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.  

[00201 Also provided is a compound of formula (A), or any variation thereof detailed 

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

[00211 Also provided is use of a compound of formula (A), or any variation thereof 

detailed herein, or a phannaceutically acceptable salt thereof, or a phannaceutical 

composition comprising any of the foregoing, in the manufacture of a medicament for the 

treatment of a fibrotic disease.  

[00221 Furtherprovided is a kit comprising a compound of formula (A), orany variation 

thereof detailed herein, or a pharmaceutically acceptable salt thereof. In some embodiments, 

the kit comprises instructions for use according to a method described herein, such as a 

method of treating a fibrotic disease in an individual.  

[0023] In another aspect, provided is a method of making a compound of formula (A) or 

any variation thereof, or a pharmaceutically acceptable salt thereof Also provided are 

compound intermediates useful in synthesis of a compound of formula (A), or any variation 

thereof 
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[00241 In one aspect, provided is a compound of formula (I), or any variation thereof, or a 

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

[00251 Further provided is a pharmaceutical composition comprising a compoundof 

formula (I), or any variation thereof detailed herein, or a salt thereof (e.g., a pharmaceutically 

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

[00261 In another aspect, provided is a method of treating a fibrotic disease in an individual 

(such as a human) in need thereof comprising administering to the individual a 

therapeutically effective amount of a compound of fornula (I), or any variation thereof 

detailed herein, or a pharmaceutically acceptable salt thereof In some embodiments, the 

fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, scleroderma, 

cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or 

biliary fibrosis (such as PBC). In some embodiments, the fibrotic disease is pulmonary 

fibrosis (such as IPF), liver fibrosis, skin fibrosis, psoriasis, scleroderma, cardiac fibrosis, 

renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis (such 

as PBC). In some embodiments, the fibrotic disease is psoriasis.  

[00271 In another aspect, provided is a method of delaying the onset and/or development of 

a fibrotic disease in an individual (such as a human) who is at risk for developing a fibrotic 

disease comprising administering to the individual a therapeutically effective amount of a 

compound of fornula (I), or any variation thereof detailed herein, or a pharmaceutically 

acceptable salt thereof In some embodiments, the fibrotic disease is pulmonary fibrosis (such 

as IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis, 

gastrointestinal fibrosis, primary sclerosing cholangitis, or PBC. In some embodiments, the 

fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis, psoriasis, 

sclerodenna, 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 Disease, NSIP, PSC, 

PBC, or is an individual who has had or is suspected of having had a myocardial infarction.  

In sone embodiments, the individual at risk of developing a fibrotic disease has or is 

suspected of having psoriasis.  

[0028] Also provided is a compound of formula (I), or any variation thereof detailed herein, 

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

[00291 Also provided is use of acompound of formula(I), orany variation thereof detailed 

herein, or a phannaceuticalily acceptable salt thereof, or a phannaceutical composition 
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comprising any of the foregoing, in the manufacture of a medicament for the treatment of a 

fibrotic disease.  

[00301 Furtherprovided is a kit comprising a compound of formula (I), or any variation 

thereof detailed herein, or a pharmaceutically acceptable salt thereof. In some embodiments, 

the kit comprises instructions for use according to a method described herein, such as a 

method of treating a fibrotic disease in an individual.  

[00311 In another aspect, provided is amethodof making a compound of formula (1) orany 

variation thereof, or a pharmaceutically acceptable salt thereof. Also provided are compound 

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

BRIEF DESCRIPTION OF THE FIGURES 

[00321 FIG. 1 shows compounds 1-780 as disclosed herein.  

[00331 FIG. 2 shows Table B-3, with biological data for various compounds disclosed 

herein.  

[00341 FIG. 3A is a graph showing that compound 5 and the selective antibody avs 

inhibitor 3G9 both substantially inhibited normal bronchial epithelial cell adhesion to LAP, in 

contrast with the av5i-selective small molecule inhibitor.  

[00351 FIG. 3B shows that compound 5 and the avpi-selective small molecule inhibitor 

both substantially inhibited cell adhesion in the IPF-derived lung fibroblasts, in contrast to the 

selective antibody avP6 inhibitor, 3G9.  

[00361 FIG. 4A is agraph of PSMAD3/SMAD3 in lung tissue from healthymice 

administered PBS vehicle and varying levels of compound 5 for 4 days.  

[00371 FIG. 4B is a graph of PSMAD3/SMAD3 in BALF drawn from the same healthy 

mice administered PBS vehicle and varying levels of compound 5 for 4 days.  

[00381 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 phosphorylation.  

[00391 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 2H-labeled hydroxyproine.  

[00401 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 

hydroxyproline.  
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[00411 FIG. 4F is ahigh resolution second harmonic generation image of fibrillarcollagen 

(collagen type I and III) taken from formalin-fixed paraffin embedded lung tissue sections 

from a healthy mouse lung.  

[00421 FIG. 4G is a high resolution second harmonic generation imageof fibrillar collagen 

(collagen type I and 111) taken from formalin-fixed paraffin embedded lung tissue sections 

from a vehicle-treated mouse lung.  

[00431 FIG. 4H is a high resolution second hanonic generation image of fibrillar collagen 

(collagen type I and III) taken from formalin-fixed paraffin embedded lung tissue sections 

from a test-article treated mouse lung (500 mg/kg BID of compound 5).  

[00441 FIG. 41 is a graph showing the percent total collagen area in the second hannonic 

generation mouse lung images of FIGS. 4F, 4G, and 4H.  

[00451 FIG. 4Jis agraphof sequential measurements in bleomycin-treated mice, which 

demonstrated a close inverse relationship between pSMAD3 levels in lung vs. plasma drug 

exposure.  

[00461 FIG. 4K is a graph of sequential measurements in bleomycin-treated mice, which 

demonstrated a close inverse relationship between pSMAD3 levels in BALF cells vs. plasma 

drug exposure.  

[00471 FIG. 5A is a bar graph. normalized to control slices treated with DMSO, showing 

that all test treatments reduced Type I Collagen gene Collal expression.  

[00481 FIG. 5B is a bar graph, normalized to control slices treated with DMSO, showing 

that all test treatments reduced lung Collal expression.  

[00491 FIG. 6A is abargraph showingthatcompared to the DMSO vehicle control slices, 

both nintedanib and pirfenidone showed a slight increase in lung Collal expression.  

[0050] FIG. 6B is a bar graph showing the concentration of compound needed to reduce 

lung slice Collal expression by 50% compared to DMSO control slices.  

[00511 FIG. 6C is a bar graph, normalized to control slices treated with DMSO, showing 

that all test treatments reduced lung ColIal expression.  

[00521 FIG. 6D is a bar graph showing relative expression of COLIA1 in precisioncut 

lung slices (PCLS) from idopathic pulmonary fibrosis (IPF) lung tissue upon exposure to 

Comopund 5. clinical standard of care compounds nintedanib (Nin) and pirfenidone (Pirf), 

and an ALK5 inhibitor, all versus DMSO control.  

[00531 FIG. 6E is a bar graph showing a dose dependent reduction of COLIAI expression 

in PCLS from human IPF lung tissue upon treatment with concentrations of compound 5 
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ranging from 200 pM to 1 iM. COLIAl expression is also graphed for the PCLS in the 

presence of 0.1% DMSO control, and an Alk5 inhibitor at 1 M.  

[00541 FIG. 6F is abargraph showing the effect of dual selective av6s and avpi inhibition 

(Compound 5 at 1.82 jM) on the ratio of pSMAD2/SMAD2 in PCLS from human IPF lung 

tissue samples. The ratio of pSMAD2/SMAD2 is also graphed for the PCLS in the presence 

of 0.1% DMSO control, and an Alk5 inhibitor at I pM 

[00551 FIG. 7A shows single ascending dose (SAD) study data for administration of 15, 

30, 50, and 75 mg of Compound 5.  

[00561 FIG. 7B shows the multiple ascending dose (MAD) study data for administration of 

10. 20, and 40 mg of Compound 5.  

[00571 FIGS. 8A-8F are a series of graphs showing data for subjects administered 40 

mg/day of the selected integrin inhibitor (compound 5). The data in FIGS. 8A-8F include the 

blood plasma concentration ('PK", round dots) of the administered integrin inhibitor and the 

relative change in pSMAD2:SMAD2 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 Cma.  

[00581 FIG. 8G shows the % change in BAL SMAD2 phosphorylation levels 

(pSMIAD2:SMAD2 ratio) on Day 7 compared to baseline levels recorded on Day -1, for 

subjects receiving placebo treatment, and subjects in which the Cmax of the integrin inhibitor 

was measured to be less than 700 ng/mL, from 700 ng/mL to 900 ng/mL, and greater than 

900 ng/mL.  

[00591 FIG. 8H shows the % change in SMAD2 phosphorlation (pSMAD2:SMAD2 

ratio) (all timepoints) correlated with Cmax in subjects administered a 40 mg dose of 

Compound 5) compared to baseline levels recorded on Day -1.  

DETAILED DESCRIPTION OF THE INVENTION 

[00601 The present disclosure provides, inter 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 diseases.  

[00611 The present disclosure provides, inter alia, compounds of formula (I), 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 

[00621 For use herein, unless clearly indicated otherwise, use of the terms "a", "an" and the 

like refers to one or more.  

[00631 Reference to "about" a value or parameter herein includes (and describes) 

embodiments that are directed to that value or parameter per se. For example., description 

referring to "about X" includes descriptionof "X".  

[00641 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 

[00651 "Alkyl" as used herein refers to and includes, unless otherwise stated, a saturated 

linear (i.e., unbranched) or branched univalent hydrocarbon chain or combination thereof, 

having the number of carbon atoms designated (i.e., C1-Cio means one to ten carbon atoms).  

Particular alkyl groups are those having I to 20 carbon atoms (a "C1-C2 alkyl"), having 1 to 

10 carbon atoms (a "Ci-Cio alkyl"), having 6 to 10 carbon atoms (a "C-Cio alkyl"), having 1 

to 6 carbon atoms (a "C1-C 6alkyl"), having 2 to 6 carbon atoms (a "C2-C6 alkyl"), or having 

I to 4 carbon atoms (a "C1-C4 alkyl"). Examples of alkyl groups include, but are not limited 

to, groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl., isobutyl, sec-butyl, n

pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, and the like.  

[00661 "Alkylene"as used herein refers to the same residues as alkyl, but having bivalency.  

Particular alkylene groups are those having I to 20 carbon atoms (a "C1-C20 alkylene"), 

having I to 10 carbon atoms (a "C-Cio alkylene"), having 6 to 10 carbonatoms (a "C-CIO 

alkylene"), having I to 6 carbon atoms (a "C1-C6 alkylene"), I to 5 carbon atoms (a "C1-C 

alkylene"), I to 4 carbon atoms (a "C1-C4 alkylene") or I to 3 carbon atoms (a "C1-C3 

alkylene"). Examples of alkylene include, but are not limited to, groups such as methylene 

(-CH2-), ethylene (-CH2CH2-), propylene (-CIHI2CH2CI2-), isopropylene (-CH2CH(CHs)), 

butylene (-CH2(C2-I?)2CIH2-), isobutylene(-C2ICI(CH3)CH2-), pentliene (-CH2(CH2)3C12-), 

hexylene (-CH2(CH2)4CH2-), heptylene (-CH2(CH2)5CH2-), octylene (-CH2(CH2)6CH2-), and 

the like.  

[00671 "Alkenyl" as used herein refers to and includes, unless otherwise stated, an 

unsaturated linear (i.e., unbranched) or branched univalent hydrocarbon chain or combination 

thereof, having at least one site of olefinic unsaturation (i.e., having at least one moiety of the 

9



WO 2020/210404 PCT/US2020/027335 

formula C=C) and having the number of carbon atoms designated (i.e.,C2-C1 means two to 

ten carbon atoms). An alkenyl group may have "cis" or"trans" configurations, or 

alternatively have "E"or "Z" configurations. Particular alkenyl groups are those having 2 to 

20 carbon atoms (a "C2-C20 alkenyl"), having 6 to 10 carbon atoms (a "C-Cio alkenyl"), 

having 2 to 8 carbon atoms (a "C2-Cs alkenyl"), having 2 to 6 carbon atoms (a "C2-C6 

alkenyl"). or having 2 to 4 carbon atoms (a "C2-C4alkenylF). Examples of alkenyl group 

include, but are not limited to, groups such as ethenyl (or vinyl), prop--enyl, prop-2-enyl (or 

allyl), 2-methylprop-I-enyl, but-i-enyl, but-2-enyl,but-3-enyl, buta-1,3-dienyl, 2

methylbuta-1,3-dienyl, pent-1-enyl, pent-2-enyl, hex-1-enyl, hex-2-enyi, hex-3-enyl, and the 

like.  

[00681 "Alkenylene" 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 "C2-C20 

alkenylene"). having 2 to 10 carbon atoms (a"C2-Ci alkenylene"), having 6 to 10 carbon 

atoms (a "C-Cio alkenylene"), having 2 to 6 carbon atoms (a "C2-C6 alkenylene"), 2 to 4 

carbon atoms (a "C2-C4 alkenylene") or 2 to 3 carbon atoms (a "C2-C3 alkenylene").  

Examples of alkenylene include, but are not limited to, groups such as ethenylene (or 

vinylene) (-CH=CH-), propenylene (-CH=CHCH2-), 1,4-but--enylene (-CH::::CH-CHCH2-), 

1,4-but-2-enylene (-CH2CH=CHCH2-), 1,6-hex-1-enylene (-CH=CH-(CH2)3CH2-), and the 

like.  

[00691 "Alkynyl" as used herein refers to and includes, unless otherwise stated, an 

unsaturated linear (i.e., unbranched)or branched univalent hydrocarbon chain or combination 

thereof, having at least one site of acetylenic unsaturation (.e., having at least one moiety of 

the formula CC) and having the number of carbon atoms designated (i.e., C2-C1 means two 

to ten carbon atoms). Particular alkvnyl groups are those having 2 to 20 carbon atoms (a "C2

C2o alkynyl"), having 6 to 10 carbon atoms (a "C-Cio alkynyl"), having 2 to 8 carbon atoms 

(a "C?-Cs alkynvl"), having 2 to 6 carbon atoms (a "C2-C6 alkynyl"), or having 2 to 4 carbon 

atoms (a "C2-C4 alkynvi"). Examples of alkynyl group include, but are not limited to, groups 

such as ethynyl (or acetyleny). prop-1-ynyl, prop-2-ynil (or propargy), but-1-ynyl, but-2

ynyl, but-3-ynyl, and the like.  

[00701 "Alkynylene" as used herein refers to the same residues as alkynyl, but having 

bivalency. Particular alkynylene groups are those having 2 to 20 carbon atoms (a "C2-C20 

alkynylene"), having 2 to 10 carbon atoms (a "C2-Co alkynylene"), having 6 to 10 carbon 

atoms (a "C6-C10 alkynylene"), having 2 to 6 carbon atoms (a "C2-CS alkynylene"), 2 to 4 

carbon atoms (a "C2-C4 alkynvlene") or 2 to 3 carbon atoms (a "C2-C3 alkynylene").  
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Examples of alkynylene include, but are not limited to, groups such as ethynylene (or 

acetylenylene) (-DC-), propynylene (-CCCH2),andthelike.  

[00711 "Cycloalkyl" as used herein refers to and includes, unless otherwise stated, saturated 

cyclic univalent hydrocarbon structures, having the number of carbon atoms designated (i.e., 

C3-Co means three to ten carbon atoms). Cycloalkyl 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 bridged, or combinations thereof. Particular cycloalkyl groups are 

those having from 3 to 12 annular carbon atoms. A preferred cycloalkyl is a cyclic 

hydrocarbon having from 3 to 8 annular carbon atoms (a "C3-Cs cycloalkyl"), having 3 to 6 

annular carbon atoms (a "C3-C6 cycloalkyl"), or having from 3 to 4 annular carbon atoms (a 

"C3-C4 cycloalkyl"). Examples of cycloalkyl include, but are not limited to, cvclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbomyl, and the like.  

[00721 "Cycloalkylene" as used herein refers to the same residues as cycloalkyl, but having 

bivalency. Cycloalkylene can consist of one ring or multiple rings which may be fused, spiro 

or bridged, or combinations thereof Particular cycloalkylene groups are those having from 3 

to 12 annular carbon atoms. A preferred cycloalkylene is a cyclic hydrocarbon having from 3 

to 8 annular carbon atoms (a "C3-C cycloalkylene"), having 3 to 6 carbon atoms (a 'C3-C 

cycloalkylene"), or having from 3 to 4 annular carbon atoms (a "C3-C4 cycloalkylene").  

Examples of cycloalkylene include, but are not limited to, cyclopropylene, cyclobutylene, 

cyclopentylene, cyclohexylene, cycloheptylene, norbornylene, and the like. A cycloalkylene 

may attach to the remaining structures via the same ring carbon atom or different ring carbon 

atoms. When a cycloalkylene attaches to the remaining structures via two differentring 

carbon atoms, the connecting bonds may be cis- or trans- to each other. For example, 

cyclopropylene may include 1,1-cyclopropylene and ,2-cyclopropylene (e.g., cis-1,2

cyclopropylene or trans-1,2-cyclopropylene), or a mixture thereof 

[00731 "Cycloalkenyl" refers to and includes, unless otherwise stated, an unsaturated cyclic 

non-aromatic univalent hydrocarbon structure, having at least one site of olefinic unsaturation 

(ie., having at least one moiety of the formula C=C) and having the number of carbon atoms 

designated (i.e., C3-Co means three to ten carbon atoms). Cycloalkenyl can consist of one 

ring, such as cyclohexenyl, or multiple rings, such as norbonenyl. A preferred cycloalkenyl 

is an unsaturated cyclic hydrocarbon having from 3 to 8 annular carbon atoms (a "C3-C 

cycloalkenyl"). Examples of cycloalkenvl groups include, but are not limited to, 

cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, norbornenyl, and the like.  
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[00741 "Cycloalkenylene" as used herein refers to the same residues as cycloalkenyl. but 

having bivalency.  

[00751 "Aryl"or "Ar" as used herein refers toan unsaturated aromatic carbocyclic group 

having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl oranthryl) 

which condensed rings may or may not be aromatic. Particular aryl groups are those having 

from 6 to 14 annular carbon atoms (a "C6-C aryl"). An aryl group having more than one 

ring where at least one ring is non-aromatic may be connected to the parent structure at either 

an aromatic ring position or at a non-aromatic ring position. In one variation, an aryl group 

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

structure at an aromatic ring position.  

[00761 "Arylene"as used herein refers to the same residues as aryl, but having bivalency.  

Particular arylene groups are those having from 6 to 14 annular carbon atoms (a"C6-Cii 

arylene").  

[00771 "Heteroaryl" as used herein refers to an unsaturated aromatic cyclic group having 

from I to 14 annular carbon atoms and at least one annular heteroatom, including but not 

limited to heteroatoms such as nitrogen, oxygen and sulfur. A heteroaril group may have a 

single ring (e.g., pyridyl, furyl) or multiple condensed rings (e.g., indolizinyl, benzothienyl) 

which condensed rings may or may not be aromatic. Particular heteroaryl groups are 5 to 14

membered rings having I to 12 annular carbon atoms and I to 6 annular heteroatoms 

independently selected from nitrogen, oxygen and sulfur. 5 to 10-membered rings having I to 

8 annular carbon atoms and I to 4 aiinular heteroatoms independently selected from nitrogen, 

oxygen and sulfur, or 5, 6 or 7-membered rings having 1 to 5 annular carbon atoms and I to 4 

annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one 

variation, particular heteroaryl groups are monocvclic aromatic 5-, 6- or 7-membered rings 

having from 1 to 6 annular carbon atoms and I to 4 annular heteroatoms independently 

selected from nitrogen, oxygen and sulfur. In another variation, particular heteroaryl groups 

are polvevclic aromatic rings having from 1 to 12 annular carbon atoms and I to 6 annular 

heteroatoms independently selected from nitrogen, oxygen and sulfur. A heteroaryl group 

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

parent structure at either an aromatic ring position or at a non-aromatic ring position. In one 

variation, a heteroaryl group having more than one ring where at least one ring is non

aromatic is connected to the parent structure atan aromatic ring position. A heteroaryl group 

may be connected to the parent structure at a ring carbon atom or a ring heteroatom.  
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[00781 "Heteroarylene" as used herein refers to the same residues as heteroaryl, but having 

bivalency.  

[00791 "Heterocycle", "heterocyclic", or "heterocycly" as used herein refers to a saturated 

or an unsaturated non-aromatic cyclic group having a single ring or multiple condensed rings, 

and having from 1 to 14 annular carbon atoms and from I to 6 annular heteroatoms, such as 

nitrogen, sulfur or oxygen, and the like. A heterocycle comprising more than one ring may be 

fused, bridged or spiro, or any combination thereof, but excludes heteroaryl groups. The 

heterocyclyl group may be optionally substituted independently with one or more substiuents 

described herein. Particular heterocyclyl groups are 3 to 14-membered rings having I to 13 

annular carbon atoms and I to 6 annular heteroatoms independently selected from nitrogen, 

oxygen and sulfur, 3 to I2-membered rings having I to 11 annular carbon atoms and I to 6 

annular heteroatoms independently selected fromnitrogen, oxygen and sulfur. 3 to 10

membered rings having 1 to 9 annular carbon atoms and I to 4 annular heteroatoms 

independently selected from nitrogen, oxygen and sulfur, 3 to 8-membered rings having 1 to 

7 annular carbon atoms and I to 4 annular heteroatoms independently selected from nitrogen, 

oxygen and sulfur, or 3 to 6-membered rings having 1 to 5 annular carbon atoms and I to 4 

annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one 

variation, heterocyclyl includes monocyclic 3-, 4-, 5-, 6- or 7-membered rings having from I 

to 2, 1 to 3, 1 to 4, 1 to 5, or 1 to 6 annular carbon atoms and 1 to 2, 1 to 3, or 1 to 4 annular 

heteroatoms independently selected from nitrogen, oxygen and sulfur. In another variation, 

heterocyclyl includes polycyclic non-aromatic rings having from to 12 annular carbon 

atoms and I to 6 annular heteroatoms independently selected from nitrogen, oxygen and 

sulfur.  

[0080] "Heterocyclylen" as used herein refers to the same residues as heterocyclyl, but 

having bivalency.  

[00811 "1alo" or "halogen" refers to elements of the Group 17 series having atomic 

number 9 to 85. Preferred halo groups include the radicals of fluorine, chlorine, bromine and 

iodine. Where a residue is substituted with more than one halogen, it may be referred to by 

using a prefix corresponding to the number of halogen moieties attached, e.g. dihaloaryl, 

dihaloalkyl, trihaloaryl etc. refer to aryl and alkyl substituted with two ("di") or three ("tri") 

halo groups, which may be but are not necessarily the same halogen; thus 4-chloro-3

fluorophenyl is within the scope of dihaloaryl. An alkyl group in which each hydrogen is 

replaced with a halo group is referred to as a "perhaloalkyl." A preferred perhaloalkyl group 

is trifluoromethyl (-CF3). Similarly, "perhaloalkoxy" refers to an alkoxy group inwhich a 
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halogen takes the place of each H in the hydrocarbon making up the alkyl moiety of the 

alkoxv group. An example of a perhaloalkox group is trifluoromethoxy (-OCF3).  

[00821 "Carbonyl"refers to the group C=0.  

[00831 "Thiocarbonyl" refers to the group C=S.  

[00841 "Oxo" refers to the moiety=:0.  

[00851 "D" refers to deuterium (2H).  

[00861 "T" refers to tritium ('H).  

[00871 An alkyl group in which each hydrogen is replaced with deuterium is referred to as 

"perdeuterated." An alkyl group in which each hydrogen is replaced with tritium is referred 

to as "pertritiated." 

[00881 "Optionally substituted" unless otherwise specified means that a group may be 

unsubstituted or substituted by one or more (e.g., 1,2, 3, 4 or 5) of the substituents listed for 

that group in which the substituents may be the same of different. In one embodiment, an 

optionally substituted group has one substituent. In another embodiment, an optionally 

substituted group has two substituents. In another 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 to 2. 1 to 3, 1 to 4, 

I to 5, 2 to 3, 2 to 4. or 2 to 5 substituents. In one embodiment, an optionally substituted 

group is unsubstituted.  

[00891 It is understood that an optionally substituted moiety can be substituted with more 

than five substituents, if permitted by the number of valences available for substitution on the 

moiety. For example, a propyl group can be substituted with seven halogen atoms to provide 

a perhalopropyl group. The substituents may be the same or different.  

[0090] Unless clearly indicated otherNise, "an individual" as used herein intends a 

mammal, including but not limited to a primate, human, bovine, horse, feline, canine, or 

rodent. In one variation, the individual is a human.  

[00911 As used herein, "treatment" or "treating" is an approach for obtaining beneficial or 

desired results including clinical results. Beneficial or desired results include, but are not 

limited 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, 

delaying the occurrence or recurrence of the disease, delay or slowing the progression of the 

disease, ameliorating the disease state, providing a remission (whether partial or total) of the 

disease, decreasing the dose of one or more other medications required to treat the disease, 
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enhancing effect of another medication, delaying the progression of the disease, increasing 

the quality of life, and/or prolonging survival. Also encompassed by "treatment" is a 

reduction of pathological consequence of fibrosis. The methods of the invention contemplate 

any one or more of these aspects of treatment.  

[00921 As used herein, the term "effective amount" intends such amount of a compound of 

the invention which should be effective in a given therapeutic form. As is understood in the 

art, an effective amount may be in one or more doses, i.e.. a single dose or multiple doses 

may be required to achieve the desired treatment endpoint. An effective amount may be 

considered in the context of administering one or more therapeutic agents (e.g., a compound, 

or phannaceutically acceptable salt thereof), and a single agent may be considered to be 

given in an effective amount if, in conjunction with one or more other agents, a desirable or 

beneficial result may be or is achieved. Suitable doses of any of the co-administered 

compounds may optionally be lowered due to the combined action (e.g., additive or 

synergistic effects) of the compounds.  

[00931 A "therapeutically effective amount" refers to an amount of a compound or salt 

thereof sufficient to produce a desired therapeutic outcome.  

[00941 As used herein, "unit dosage form" refers to physically discrete units, suitable as 

unit dosages, each unit containing a predetermined quantity of active ingredient calculated to 

produce the desired therapeutic effect in association with the required pharmaceutical carrier.  

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

[00951 As used herein, the term "controlled release" refers to a drug-containing formulation 

or fraction thereof in which release of the drug is not immediate, i.e., with a "controlled 

release" formulation. administration does not result in immediate release of the drug into an 

absorption pool. The term encompasses depot formulations designed to gradually release the 

drug compound over an extended period of time. Controlled release formulations can include 

wide variety of drug delivery systems, generally involving mixing the drug compound with 

carriers, polymers or other compounds having the desired release characteristics (e.g., pH

dependentor non-pH-dependent solubility, different degrees of water solubility, and the like) 

and formulating the mixture according to the desired route of delivery (e.g.,coated capsules, 

implantable reservoirs, injectable solutions containing biodegradable capsules, and the like).  

[0096] As used herein, by "pharmaceutically acceptable" or "pharmacologically 

acceptable" is meant a material that is not biologically or otherwise undesirable, e.g.. the 

material may be incorporated into a pharmaceutical composition administered to a patient 

without causing any significant undesirable biological effects or interacting in a deleterious 
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manner with any of the other components of the composition in which it is contained.  

Pharmaceutically acceptable carriers or excipients have preferably met the required standards 

of toxicological and manufacturing testing and/or are included on the Inactive Ingredient 

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

[00971 "Phannaceutically 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 inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric 

acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid, oxalic 

acid, propionic acid, succinicacid. maleic acid. tartaric acidand the like; (2) salts fonned 

when an acidic proton present in the parent compound either is replaced by a metal ion, e.g., 

an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic 

base. Acceptable organic bases include ethanolamine, diethanolamine, triethanolaniine and 

the like. Acceptable inorganic bases include aluminum hydroxide, calcium hydroxide, 

potassium hydroxide, sodium carbonate, sodium hydroxide, and the like. Pharmaceutically 

acceptable salts can be prepared in situ in the manufacturing process, or by separately 

reacting a purified compound of the invention in its free acid or base form with a suitable 

organic or inorganic base or acid, respectively, and isolating the salt thus formed during 

subsequent purification.  

[00981 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 limitation any substance used as a binder, disintegrant, 

coating, compression/encapsulation aid, cream or lotion, lubricant, solutions for parenteral 

administration, materials for chewable tablets, sweetener or flavoring, suspending/gelling 

agent, or wet granulation agent. Binders include, e.g., carbomers, povidone, xanthan gum, 

etc.; coatings include, e.g., cellulose acetate phthalate, ethycellulose, gellan gum, 

maltodextrin, enteric coatings, etc.; compression/encapsulation aids include, e.g., calcium 

carbonate, dextrose, fructose de (de = "directly compressible"), honey de, lactose (anhydrate 

or monohydrate; optionally in combination with aspartame, cellulose, or microcrystalline 

cellulose), starch dc, sucrose, etc.; disintegrants include, e.g., croscarmellose sodium, gellan 

gum, sodium starch glycolate, etc.; creams or lotions include, e.g., maltodextrin, 

carrageenans, etc.; lubricants include, e.g., magnesium stearate, stearic acid, sodium stearyl 

fumarate, etc.; materials for chewable tablets include, e.g., dextrose, fructose dc, lactose 
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(monohydrate, optionally in combination with aspartame or cellulose), etc.; 

suspending/gelling agents include, ez. carrageenan, sodium starch glycolate, xanthan gum., 

etc.; sweeteners include, e.g., aspartame, dextrose, fructose de, sorbitol, sucrose de, etc.; and 

wet granulation agents include, e.g. .calcium carbonate, maltodextrin,microcrystalline 

cellulose, etc.  

[00991 Unless otherwise stated, "substantially pure" intends a composition that contains no 

more than 10% impurity, such as a composition comprising less than 9%, 7%, 5%, 3% 1%, 

0.5% impurity.  

[00100] It is understood that aspects and embodiments described herein as "comprising" 

include "consistingof 'and "consisting essentially of"embodiments.  

Cornpouinds 

[001011 In one aspect, provided is a compound of formula(A): 

RI R 2 R5 R16 

IHH 
HN N N 

R RRR' 

0 OH (A) 

or a salt thereof, wherein: 

Ris C6-C14 1aryl or 5- to 10-membered heteroaryl wherein the C-C14 aryl and 5- to 

10-membered heteroaryl are optionally substituted by Ra; 

R2 is lydrogen; deuterium; C1-C6 alkyl optionally substituted by 

R2a; -OH; -O-Ci-C6 alkyl optionally substituted by Ra; C3-C6 cycloalkyl optionally 

substituted by R2b; -O-C3-C6 cycloalkyl optionally substituted by Rb; 3- to 12-membered 

heterocyclyl optionally substituted by R2c; or -S(0)2RM; with the proviso that any carbon 

atom bonded directly to a nitrogen atom is optionally substituted with an R2 moiety other 

than halogen; 

each R" is independently C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3

Cs cycloalkyl, C4 -Cs cycloalkenyl, 3- to 12-membered heterocyclyl. 5- to 10-membered 

heteroaryl. -C14aryl, deuterium, halogen, -CN, -OR, -SR3, -NR 4R', -N02, -C=NH(OR 3), 

-C(O)R 3, -OC(O)R 3, -C(O)OR 3,-C(O)NR'R 5, -NR 3C(O)R 4, -NR C(O)OR4, 

-NR3 C(O)NR4R5, -S(O)R3, -S(O)2R3 , -NR3 S(O)R4 , -NR3 S(O)R4 , -S(O)NR4 R5 , 

-S(0)2NR4R5, or -P(O)(OR4)(OR5),xwherein each R1 is. where possible, independently 
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optionally substituted by deuterium, halogen, oxo, -OR, -NR6 R7 , -C(O)R6, -CN, -S(O)R6, 

-S(O)2R 6 -P(O)(OR)(OR7), Cl-Cs cycloalkyl, 3- to 12-membered heterocyclyl, 5- to 10

membered heteroaryl, C-C14,ar, or Ci-C6 alkyl optionally substituted by deuterium, oxo, 

-OH or halogen; 

each R2 , R R2r, R2 e, and R is independently oxo or R"; 

R2d is C1-C6 alkyl optionally substituted by R 2
e or C3-CS cycloalkyl optionally 

substituted by R: 

R 3 is independently hydrogen, deuterium, C-Calkyl, C2-Cailkenvl, C2-C6 alkynyl, 

C3-Ce cycloalkyl, C-C4 aryl, 5- to 6-membered heteroaryl or 3- to 6-membered 

heterocyclyl, wherein the C-C alkyl, C2-C alkenyl, C2-C alkynyl, C3-C cycloalkyl, C-C14 

aryl, 5- to 6-membered heteroaryl and 3- to 6-nernbered heterocyclyl of R" are independently 

optionally substituted by halogen, deuterium, oxo, -CN, -OR8 , -NRR9, -P(O)(OR8)('OR), or 

C1-C6 alkyl optionally substituted by deuteriun, halogen, -OH or oxo; 

R' and R 5 are each independently hydrogen, deuterium, Ci-C6 alkyl, C2-C6 alkeny.  

C2-C( alkynyl, C3-C6 cycloalkyl C6-C14 aryl, 5- to 6-membered heteroaryl or 3- to 6

membered heterocyclyl, wherein the C-Cs alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C 

cycloalkyl, C-C14 aryl, 5- to 6-membered heteroaryI and 3- to 6-membered heterocyclyl of 

R4 and R' are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR', 

-NR8 R or C1-C6 alkyl optionally substituted by deuterium, halogen, -01- or oxo; 

or R4 and R are taken together with the atom to which they attached to form a 3- to 6

membered heterocyclyl optionally substituted by deuterium, halogen, oxo, -OR, -NRR 9 or 

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

Riand R are each independently hydrogen, deuterium, C1-C6 alkyl optionally 

substituted by deuterium, halogen, or oxo, C2-C alkenyl optionally substituted by deuterium, 

halogen, or oxo, or C2-C6 alkynyl optionally substituted by deuterium, halogen, or oxo; 

or R" and R7 are taken together with the atom to which they attached to form a 3- to 6

membered heterocyclyl optionally substituted by deuterium, halogen, oxO or C1-C6 alkyl 

optionally substituted by deuterium, halogen, or oxo; 

R' and R 9 are each independently hydrogen, deuterium, Ci-C6 alkyl optionally 

substituted by deuterium, halogen, or oxo, C2-C6 alkenyl optionally substituted by deuterium, 

halogen or oxo, Or C2-CS alkynyl optionally substituted by deuterium, halogen, or oxo; 

or R' and R9 are taken together with the atom to which theyattached to form a 3-6 

membered heterocyclyl optionally substituted by deuernium, halogen, oxo or C1-C6 alkyl 

optionally substituted by deuterium, oxo, or halogen; 
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each R 0, RI, R" and R' are independently hydrogen or deuterium; 

R4is deuterium; 

q is 0, 1, 2, 3, 4, 5, 6, 7, or 8; 

each R" is independently selected from hydrogen, deuterium, or halogen; 

each R 6 is independently selected from hydrogen, deuterium, or halogen; and 

p is 3, 4, 5, 6, 7, 8, or 9.  

[00102] In one variation is provided that the compound of Formula A excludes the free base 

of (2S)-4-[2-methoxvethyI-[4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butyl]amino]-2

(quinazoin-4-vianino)butanoic acid: 

N0 

H 
HN N N N 

HO 0 

[00103] In various embodiments, the claimed compound excludes a free base of a compound 

represented by formula A wherein: R is unsubstituted quinazolin-4-l; R2 is -CH2CH20CH3; 

Ri," R1, R- 21, R", R, and R 6are each H; p is 3; q is 0; and the cabon to which R'NH- is 

bonded is in the S configuration, eg., in some embodiments, the compound of formula A 

excludes the free base of (2S)-4-[2-methoxyethvl-[4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyil]anino]-2-(quinazolin-4-ylanino)butanoic acid: 

N 

IN1 

HO 0 

[00104] In some embodiments, the claimed compound excludes a free base of a compound 

representedby formulaA wherein R? is -CH2CH2OCH3; R", R',K R, R3 ,R ,andKRare 

each H-; p is 3; q is 0;the carbon to which RINI- is bonded is in the S configuration, and R! is 

one or more of the following separate lettered embodiments (a)-(k). (a) R' is unsubstituted 

quinazolin-4-yl. (b) R is quinazolin-4-yl substituted by Ri wherein R"' is methyl. (c) R! is 

quinazolin-4-yl substituted by RIM wherein RIM is methyl or ethyl. (d) R is quinazoln-4-y 

substituted bv Ri wherein R" is C1-C6 alkyl. (e) R' is quinazolin-4-yl substituted by Ri (f) 

Ri is a 10 membered fused bicyclic heterocycle containing two ring nitrogen atoms, and R- is 
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unsubstituted or substituted by Ra. (g) R is unsubstituted quinazolinyl. (h) R'is quinazolinvi 

substituted by Ri' wherein R"i is methyl. (i) R1 is quinazolinyl substituted by Ria wherein R1 1 

is methylor ethyl. (j) R is quinazolinyl substituted by Ra wherein R"- is C1-C6 alkyl. (k) R1 is 

quinazolinyl substituted by Ria 

[001051 In some embodiments, the claimed compound excludes a free base of a compound 

represented by formula A wherein R1 'is unsubstituted quinazolin-4-yl; R 1), R", R 1 R , R, 

and R 6 are each H; p is 3; q is 0; the carbon to which RINH- is bonded is in the S configuration, 

and R is one or more of the following separate lettered embodiments ()-(p). () R' is ethylene 

2-substituted by R2 and 2ais methoxy. (m) R is methylene, ethylene, orpropylene substituted 

by R`a, and Ra is methoxy. (n) R? is ethylene substituted by Ra and R2
a is methoxy or ethoxy.  

(o) R? is ethylene substituted by R"a and R2 is hydroxy. (p) R2 is methylene, ethylene, or 

propylene substituted by R 2a and R2 is hydroxy, methoxy, or ethoxy.  

[001061 In some embodiments, the claimed compound excludes a free base of a compound 

represented by formula A wherein R' is unsubstituted quinazoin-4-vi; R2 is -CH2CH2CH3; 

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 .R", R", and R t o gether represent one or more of the following 

separate lettered embodiments (q)-(). (q) Each of R". R", R 2, and R 3 is hydrogen. (r)One 

of R1", R", R and R- is deuterium and the rest arehydrogen. (s)Two of R", R", R", and 

R1 3 are deuterium and the rest are hydrogen. (t) Three of R", R", R", and R aredeuterium 

and the remaining is hydrogen. (u) Each of R1, R'1 , R', and R is deuterium.  

[00107] In some embodiments, the claimed compound excludes a free base of a compound 

represented by formula A wherein R is unsubstituted quinazolin-4-y; R2 is -CH2CH20CH3; 

RI, R1, R, and R 13are each H; p is 3; q is 0; the carbon to which R'NH- is bonded is in the 

S configuration, and R" and R t ogether represent one or more of the following separate 

lettered embodiments (v)-(aa). (v) Each of R' and R16 is hydrogen. (w) R is hydrogen and 

R'is deuterium, or R is deuterium and R i hydrogen. (x) R- and R are deuterium. (y) 

R' 5 is hydrogen and R is halogen, e.g., fluorine, or R is hagene.g.,fluorine,andKRis 

hydrogen. (z) R 15 is deuterium and R 16 is halogen, e.g., fluorine, or R 5 is halogen. e.g., fluorine, 

and R' 6 is deuterium. (aa) R 1 5 and R1' are each halogen, e.g., fluorine.  

[00108] In some embodiments, the claimed compound excludes a free base of a compound 

represented by formula A wherein R1 is unsubstituted quinazoln-4-y R2 is -CHCH2OCH1; 

Ro, R1,R. R ' 5, R6 and-Rareeach H; q is 0; the carbon to which R'NH- is bonded is in 

the S configuration;,and p is one of the following separate lettered embodiments (ab)-(ad). (ab) 

p is 3. (ac) p is 4. (ad) p is 5.  
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[00109] In some embodiments, the claimed compound excludes a free base of a compound 

represented by formula A wherein R' is unsubstituted quinazoln-4-yL R2 is -CH2CH2OCH1, 

R'., R 1, RR 'R , and R are each H; p is 3; the carbon to which R'NH- is bonded is in 

the S configuration; and q is one of the following separate lettered embodiments (ae)-(ah). (ae) 

q is 0. (af-) q is 1. (ag) q is2. (ahl) q is 3.  

[001101 In some embodiments, excluded is a free base of a compound of any combination 

of the lettered embodiments selected for each of R"; R2; Rl", R t , R , and R t ogether: Rand 

R" together; variable p; and variable q. For example, selected may be a combination of R' 

from one of (a)-(k); R from one of ()-(p); RiO, R", R 2 , and R" together from one of (q)-(u) 

R' and R t o gether from one of (v)-(aa); variable p from anong one of (ab)-(ad); and variable 

q fromamong one of (ae)-(ah). Exemplary combinations of lettered embodiments may include, 

for example: (a), (1), (q), (V), (ab), and (ae); (b), (1), (q), (v), (ab), and (ae); (c), (1), (q), (v), (ab), 

and (a); (d), (1), (q), (v), (ab), and (ae); (e), (1), (q), (v), (ab), and (a); (f), (1), (q), (v), (ab), 

and (ac); (g), (i), (q), (v). (ab), and (ae); (h), (1). (q), (v), (ab). and (ac); (i), (1), (q), (v) (ab), 

and (ae); (j), (1), (q), (v), (ab), and (ac); (k), (1), (q), (v), (ab), and (ac); (a), (in), (q), (v), (ab), 

and (ae); (b), (in), (q), (v), (ab), and (ae); (c), (m), (q), (v), (ab), and (ae); (d), (in), (q), (v), (ab), 

and (ac); (e), (n), (q), (v), (ab),and (ac): (f), (m), (q), (v), (ab), and (ae); (g), (in), (q), (v), (ab), 

and (ae); (h), (m), (q), (v), (ab), and (ae); (i). (in), (q), (v), (ab), and (ae); (), (in), (q), (v), (ab), 

and (ae); (k), (i), (q), (v), (ab), and (ae); (a), (n), (q), (v), (ab), and (ae); (b), (n), (q), (v), (ab), 

and (ae); (c) (n), (q), (v), (ab), and (ae); (d), (n), (q), (v)., (ab), and (ac); (e), (n), (q), (v), (ab), 

and (ae); (f), (n). (q), (v), (ab), and (ac); (g), (n), (q), (v), (ab), and (ae); (h), (n), (q), (v), (ab), 

and (ae); (i) (n), (q), (v), (ab), and (ac); j), (n), (q), (v), (ab), and (ae); (k), (n), (q), (v), (ab), 

and (ae); (a), (o), (q), (v), (ab), and (ae); (b), (o), (q), (v), (ab), and (ae); (c), (o), (q), (v), (ab), 

and (ae); (d), (o), (q), (v), (ab), and (ae); (e), (o), (q), (v), (ab), and (ac); (f), (o), (q), (v), (ab), 

and (ae); (g), (o), (q), (v), (ab), and (ae); (h), (o), (q), (v), (ab), and (ae); (i), (o), (q), (v), (ab), 

and (ae); (j), (o), (q), (V), (ab), and (ae); (k), (o), (q), (v), (ab), and (ae); (a), (p), (q), (v), (ab), 

and (ae); (b), (p), (q), (v), (ab), and (ac); (c), (p), (q), (v), (ab), and (a); (d), (p), (q), (v), (ab), 

and (ae); (e). (p), (q), (v). (ab), and (ae); (f), (p), (q), (v), (ab), and (ae); (g), (p), (q), (v), (ab), 

and (ae); (h), (p), (q), (v), (ab), and (ae); (i), (p), (q), (v), (ab), and (ae); (j) (p), (q), (v), (ab), 

and (ae); (k), (p), (q), (v), (ab), and (ae); any one of the preceding combinations in which (v) is 

replaced by (y); any one of the preceding combinations inwhich (v) is replaced by (aa); any 

one of the preceding combinations in which (ab) is replaced by (ad); or anyone of the preceding 

combinations in which (ab) is replaced by (ae); 
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[00111] In some embodiments, excluded are salts of the compound of any one of or any 

combination of, the lettered embodiments (a)-(ah) as described above. In some embodiments.  

excluded are pharmaceutical compositions that include the compound of any one of, or any 

combination of, the lettered embodiments (a)-(ah) as described above, or salts thereof. In some 

embodiments, excluded are kits that include the compound of any one of, or any combination 

of, the lettered embodiments (a)-(ah) as described above, or salts thereof. In some 

embodiments, excluded are dosage forms that include the compound of any one of, or any 

combination of, the lettered embodiments (a)-(ah) as described above. In some embodiments, 

excluded 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 

[00112] In one variation is provided a compound of the formula (A), or a salt thereof, 

wherein the carbon bearing the C2 1-1and NHR moieties is in the "S"configuration. In 

another variation is provided a compound of the formula (A), or a salt thereof, wherein the 

carbon bearing the CO2H and NHR' moieties is in the "R" configuration. Mixtures of a 

compound of the formula (A) are also embraced, including racemic or non-racemic mixtures 

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

formulae.  

[00113] In one variation of formula (A), R' has the proviso that any carbon atom bonded 

directly to a nitrogen atom is either unsubstituted or is substituted with deuterium.  

[001141 In the descriptions herein, it is understood that every description, variation, 

embodimentor aspect of a moiety may be combined with every description, variation, 

embodiment or aspect of other moieties the same as if each and every combination of 

descriptions is specifically and individually listed. For example, every description, variation, 

embodiment or aspect provided herein with respect to R1 of formula (A) may be combined 

with every description, variation, embodiment or aspect of R2 the sameasifeachandevery 

combination were specifically and individually listed.  

[001151 In one aspect, provided is a compound of formula() 

R' R2 

H 
HN N N N 

R' 4 
R R1 Rl R13) 

0 OH (I) 

or salt thereof, wherein:
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R 1 is C-C4 aryl or 5-to 10-memberedheteroaryl wherein the Cs-C14 aryl and 5-to 

10-membered heteroaryl are optionally substituted by Ria 

R2 is C-Cs alkyl optionally substituted b 'R2 a; C3-Cs cycloalkyl optionally substituted 

by R2b 3- to 12-membered heterocyclyl optionally substituted by R2 ; or -S()RWd 

each Ria is independently Ci-C6 alkyl, C2-C6 alkenvl, C2-Cs alkvnyl, C3

Cs cycloalkyl, C4-Cs cycloalkenyl, 3- to 12-nembered heterocyclyi, 5- to 10-membered 

heteroaryl, Cs-C1 aryl, deuteiurn, halogen, -CN, -OR', -SR3 , -NR4R5 , -NO2 _-C=NH(OR 3), 

-C(0)R3,-OC(O)R 3, -C(O)OR3, -C(O)NR4R , -NR3C(O)R , -NR'C(0)OR4, 

-NR3 C(O)NR4R5, -S(O)R 3, -S(O)2R3 -NR3 S(O)R4 , -NR3 S(O)2R4 , -S(O)NR 4R5.  

-S(0)2NR R5, or -P(0)(OR)(OR), wherein each Riis, where possible, independently 

optionally substituted by deuterium, halogen, oxo, -OR, -N RR',-C(O)R5 ,-CN, S(0)Rb, 

-S(O)2R, -P(O)(OR)(OR )C-Cscycloalkyl, 3-to 12-membered heterocycliv 5- to 10

membered heteroaryl, C6-C14arV, or Ci-Cs alkyl optionally substituted by deuterium, oxo, 

-01- or halogen; 

eachR2
aR

2 , R2c R 2 .and R2 is independently oxo or Ria 

R-?is C1-C6 alkyl optionally substituted by R2 or C3-C cycloalkyl optionally 

substituted by R2 ; 

RF is independently hydrogen, deuterium, C1-C6 alkyl, C2-C6 alkenyl, C2-C alkynyl.  

C3-Ce cycloalkyl, Cs-C4 aryl, 5- to 6-membered heteroaryl or 3- to 6-mnenbered 

heterocyclyl, wherein the C1-Cs alkyl, C2-Cs alkenyl, C2-C6 alkynyl, C-Cs cycloalkyl, C-C14 

arvl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl ofR3 are independently 

optionally substituted by halogen, deuterium, oxo, -CN, -OR, -NRR 9, -P(O)(OR8)(ORP), or 

C-Cs alkyl optionally substituted by deuterium, halogen, -OH oroxo; 

R4 and R 5 are each independently hydrogen, deuterium, C-C6 alkyl, C2-Csalkenyl, 

C2-Cs alkynyl, C3-Cs cycloalkyl, C-C14 aryl, 5- to 6-membered heteroaryl or 3- to 6

membered heterocvcll,wherein the C1-C6 alkyl, C2-C6 alkenyl, C2-Cs alkynyl, C3-Cs 

cycloalkyl, C-C14 aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of 

R4 and R 5 are independently optionally substituted by deuteriim, halogen, oxo, -CN, -OR', 

-NRR9 or C-Cs alkyl optionally substituted by deuterium, halogen, -011 or oxo; 
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or R4 and R- are taken together with the atom to which they attached to form a 

3- to 6-membered heterocyclyl optionally substituted by deuterium, halogen, oxo, 

-OR, -NRR9 or Ci-C6 alkyl optionally substituted by deuterium, halogen, oxo or 

-OH; 

rand R7 are each independently hydrogen, deuterium, C-C6 alkyl optionally 

substituted by deuterium, halogen, or oxo, C2-C, alkenyl optionally substituted by deuterium, 

halogen, or oxo, Or C2-C6 alkynyl optionally substituted by deuteriun, halogen, or oxo; 

or R6 and R7 are taken together with the atom to which they attached to form a 

3-to6-memberedheterocyclyloptionallysubstituted by deuterium, halogen, oxo or 

C1-C6 alkyl optionally substituted by deuterium, halogen, or oxo; 

R and R? are each independently hydrogen, deuterium, C-Cc alkyloptionally 

substituted by deuterium, halogen, or oxo, C2-C- alkenyl optionally substituted by deuterium, 

halogen or oxo, or C?-C6 alkynyl optionally substituted by deuterium, halogen, or oxo; 

or 8 and R9 are taken together with the atom to which they attached to form a 

3-6 membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci

C6 alkyl optionally substituted by deuterium, oxo, or halogen; 

each R1, R' R1 2 , and R are independently hydrogen or deuterium; 

R"' is deuterium; 

q Is 0, 1 .2, 3, 4, 5, 6, 7, or 8; and 

p is 3, 4, 5, 6, 7, 8, or 9.  

[00116] In one variation is provided a compound of the fornula (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 thereof, wherein the 

carbon bearing the CO2H and NHR 1 moieties is in the "R" configuration. Mixtures of a 

compound of the formula (I) are also embraced, including racemic or non-racemic mixtures 

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

formulae.  

[00117] In one variation of fornula (I), R2 includes the proviso that any carbon atom bonded 

directly to a nitrogen atom is optionally substituted with an R2a moiety other than halogen. In 
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one variation of formula (I), R includes the proviso that any carbon atom bonded directly to 

a nitrogen atom is either unsubstituted or is substituted with deuteriun.  

[00118] In the descriptions herein, it is understood that every description, variation, 

embodiment or aspect of a moiety may be combined with every description, variation, 

embodiment or aspect of other moieties the same as if each and every combination of 

descriptions is specifically and individually listed. For example, every description, variation, 

embodimentor aspect provided herein with respect to R of formula (I) may be combined 

with every description, variation, embodiment or aspect of R2 the same as if each and every 

combination were specifically and individually listed.  

[00119] In some embodiments of the compound of formula (I). or a salt thereof, at least one 

of Ra, R2 , R2 b R2c. R2e, R, R3, R 4, R, RR 7 , R, 9 R1 , -, R RR , R1,R1 5,orR 6 is 

deuterium.  

[001201 In some embodiments of the compound of formula (I), or a salt thereof, R' is 5- to 

I0-membered heteroar Ioptionally substituted by R .In some embodiments, R' is 

pyrimidin-4-y optionally substituted by RIM. In some embodiments, R' is pyrimidin-4-yl 

optionally substituted by R" wherein R" is 5- to 10-membered heteroaryl (e.g., pyrazolyl) or 

Ci-C6 alkyl optionally substituted by halogen (e.g., methyl, difluoromethyl, and 

trifluoromethy). In some embodiments, R is pyrimidin-4-yl optionally substituted by Ra 

wherein Ra is 5- to 10-membered heteroaryl (e.g., pyrazolyl or pyridinyl) or C1-C alkyl 

optionally substituted by halogen (e.g., methyl, difluoromethyl, and trifluoromethyl). In some 

embodiments, R ispyrimidin-4-yl substituted by both methyl and trifluoromethyl. In some 

embodiments, RI is pyrimidin-4-y substituted by both methyl and pyridinyl. In some 

embodiments, R1 is pyrimidin-4-yI optionally substituted by R" wherein R is C6-C14 aryl 

(e.g., phenyl). In some embodiments, R' is pyrimidin-4-yl optionally substituted by R1 

wherein R' is -CN. In some embodiments, R' is pyrimidin-2-yloptionally substituted by 

R". In some embodiments, R1 is pyrimidin-2-yl optionally substituted by R" wherein R" is 

halogen, C1-C6 alkyl optionally substituted by halogen (e.g., methyl or trifluoromethyl), -CN, 

or C3-Cs cycloalkyl (e.g., cyclopropyl). 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, RI is quinazolin-4-yl optionally substituted by R" wherein R" is halogen (e.g., 

fluoro and chloro), C1-C6 alkyl optionally substituted by halogen (e.g.,methyl or 

trifluoromethyl), or Ci-C6 alkoxy (e.g., methoxy). In some embodiments, R 'is quinazoin-4

yl optionally substituted by R wherein R` is 5- to 10-membered heteroaryl (e.g., pyridinyl).  

In some embodiments, R is pyrazolopyrimidinyl optionally substituted by R". In some
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embodiments, R1 is pyrazolopyrimidinyl optionally substituted by R1 'i, wherein R1 'is C-C6 

alkl (e.g., methyl). In some embodiments where R1 is indicated as optionally substituted by 

Ria, the R' moiety is unsubstituted. In some embodiments where R 1 is indicated as optionally 

substituted by R1a, the RI moiety is substituted by one R. In some embodiments where R1 is 

indicated as optionally substituted by R", the R 1 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.  

[00121] In some embodiments of formula (I), including the embodiments that describethe 

R 'ariable, each of RI, R, R12 and R are hydrogen. In some embodiments of formula (I), 

including the embodiments that describe the R1 variable, and/or the R"0, R", R12 and R1 3 

variables, q is 0. In some embodiments, including the embodiments that describe the R 

variable, and/or the R"0, R 1, R" and R Ivariables and/or the q variable, p is 3, 4 or 5.  

[001221 In some embodiments of formula (I), R 0 R1 , R" and R' are hydrogen, p is 3, q is 

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

R' R 2 

H 
HN N N N 

0 OH (II) or a salt thereof, wherein R 

and R are as defined for formula (I).  

[001231 In some embodiments of the compound of formula (I), wherein R1 is 5- to 10

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

1 
N 

2 
(Ria 6 N 

5 /N 3 5 4r R2 

8 
H 

HN N N N 
p 2 

N) IR 14 
R10 R1 1 R 12 R 6 1 O 1F -R"6 3 

0 OH 
4 4 (I-A) 

or a salt thereof, wherein Ria, R 2, RIO R, R2 R 3, R 4 q and p are as defined for formula 

(I), in is 0, I 2, or 3, and the positions on the pyrimidine ring and tetrahydronaphthyridine 

ring are as indicated.  

[00124] In one embodiment is provided a compound of the formula (I-A), or a salt thereof, 

wherein the carbon bearing the CO2H and NH moieties is in the "S" configuration. In another 
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embodiment is provided a compound of the formula (I-A), or a salt thereof, wherein the 

carbon bearing the CO2H and NH moieties is in the "R" configuration. Mixtures of a 

compound of the formula (I-A) are also embraced, including racemic or non-racemic 

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

chemical formulae.  

[001251 In some embodiments of the compound of formula (I-A), m is 0, 1, 2 or 3, and each 

R" is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy.  

hydroxy, -CN, or hcteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of 

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

compound of fonnula (I-A), m is 0. 1, 2, or 3, and each Ria is, where applicable, 

independently deuterium, halogen, C1-C6 alkyl, Ci-Co haloalkyl (which in one variation may 

be C-Cs perhaloalky), C1-C alkoxy, hydroxy, -CN, or 5- toI 0-membered heteroaryl, 

wherein the C1-Cs alkyl, C1-Cs haloalkyl, 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), m is 1, 2 or 3.  

[00126] In some embodiments of the compound of formula (I-A), in is 0. In some 

embodiments of the compound of formula (I-A), mis 1 and Ris at the 2-position. In some 

embodiments of the compound of formula (I-A), m is 1, and R" isat 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), in is 2, and the Ra groups are at the 2

position and 5-position. In some embodiments of the compound of formula (I-A), in is 2, and 

the R_ groups are at the 2-position and 6-position. In sone embodiments of the compound of 

formula (I-A), m is 2, and the R groups are at the 5-position and 6-position. In some 

embodiments of the compound of formula (I-A), m is 3, and the Ri groups are at the 2

position, 5-position,and 6-position. Whenever more than one Ra group is present, the R" 

groups can be chosen independently. In any of these embodiments of the compound of 

formula (-A),. or a salt thereof, the carbon bearing the CO2Hand NH moieties may be in the 

"S" configuration or the "R" configuration.  

[00127] In some embodiments of formula (I-A), including the embodiments that describe the 

R 'and m variables, each of R 0 , R11, R and RI are hydrogen. In some embodiments of 

formula (I-A), including the embodiments that describe the R" and in variables, and/or the 

Ro, R", R- and R 13 variables, q is 0. In some embodiments of formula (I-A), including the 

embodiments that describe the R" and m variables, and/or the RI , R1 , R! and R! variables 

and/or the q variable. p is 3. 4 or5.  
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[00128] In some embodiments of formula (I-A), RI, R'. R2 and R 1are hydrogen, p is 3, q 

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

1 
N 

5 3 

4 
H 

HN N N N 

0 OH (I-A) 

or a salt thereof wherein RIa and R 2 are as defined for fonnula (I), m is 0, 1, 2, or 3, and the 

positions on the pyrimidine ring are as indicated. All descriptions of R", R2 and in with 

reference to formula (I) apply equally to formulae (I-A) and (II-A).  

[001291 In some embodiments of the compound of formula (I), wherein R is 5- to 10

membered heteroaryl optionally substituted by R", the compound is of the formula (1-B): 

8 
N 

7 
2 

(R13)m~ 
6 N 3 

5 4 H 
HN N N N 

R10 R*'R1 R13  R4 
0 OH (I-B) 

or a salt thereof, wherein R. R2 , R, R", R' 2, R, R ,q and p are as defined forformula 

(I). m is 0, 1, 2, 3, 4, or 5, and the positions on the quinazoline ring are as indicated.  

[00130] In one embodiment is provided a compound of the formula (I-B), or a salt thereof, 

wherein the carbon bearing the C2 1-1and NI moieties is in the "S"' configuration. In another 

embodiment is provided a compound of the formula (I-B), or a salt thereof, wherein the 

carbon bearing the CO2H and NH moieties is in the "R" configuration. Mixtures of a 

compound of the formula (I-B) are also embraced, including racenic or non-racemic 

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

chemical formulae.  

[00131] In some embodiments of the compoundof formula (I-B), m is 0, 1, 2,3, 4, or 5, and 

each R is, where applicable, independently deuterium, halogen, alkyl, haoailkyl, alkoxy, 

hvdroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of 
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R are independently optionally substituted by deuterium. In a further embodiment of the 

compound of formula (-B), m is 0, 1, 2, 3, 4, or 5, and each Ra is, where applicable, 

independently deuterium, halogen, Ci-Calkyl, Ci-Co haloalkyl (which in one variation may 

be C1-Co perhaloalky), C1-C6 alkoxy, hydroxy, -CN, or 5- to I0-membered heteroaryl, 

wherein the C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, iydroxy, and 5- to 10-membered 

heteroaryl of R` are independently optionally substituted by deuterium. In some 

embodiments of the compound of formula (I-B), m is 1, 2, 3, 4, or 5.  

[00132] In some embodients of the compound of formula (I-B), m is 0. In some 

embodiments of the compound of formula (I-B), m is 1, and Ri is at the 2-position. In some 

embodiments of the compoundof formula (I-B), in is 1, and R is at the 5-position. In some 

embodiments of the compound of formula (I-B), in is 1, and Ra is at the 6-position. In some 

embodiments of the compound of formula (I-B), m is I, and R" is at the 7-position. In some 

embodiments of the compound of formula (I-B), m is 1, and Ri` is at the 8-position. In some 

embodiments of the compound of formula (I-B), m is 2. and the R" groups are at the 2

position and 5-position. In some embodiments of the compound of formula (I-B), m is 2, and 

the Ria groups are at the 2-position and 6-position. In some embodiments of the compound of 

formula (I-B), m is 2, and the Ra groups are at the 2-position and 7-position. In some 

embodiments of the compoundof formula (I-B), i is2, and the R" groups are at the 2

position and 8-position. In some embodiments of the compound of fornula (I-B), in is 2, and 

the R" groups are at the 5-position and 6-position. In some embodiments of the compound of 

forinula (I-B), in is 2, and the R" groups are at the 5-position and 7-position. In some 

embodiments of the compound of formula (I-B), m is 2 and the R" groups are at the 5

position and 8-position. In some embodiments of the compound of formula (I-B), m is 2, and 

the R groups are at the 6-position and 7-position. In some embodiments of the compound of 

formula (I-B), m is 2, and the R" groups are at the 6-position and 8-position. In some 

embodiments of the compound of formula (I-B), in is 2, and the R" groups are at the 7

position and 8-position. In some embodiments of the compound of formula (I-B), in is 3, and 

the R" groups are at the 2-position, 5-position, and 6-position. In some embodiments of the 

compound of formula (I-B), m is 3, and the R1 groups are at the 2-position, 5-position, and 

7-position. In some embodiments of the compound of formula (I-B), m is 3, and the R 

groups are at the 2-position, 5-position, and 8-position. In some embodiments of the 

compound of formula (I-B), m is3, and the R groups are at the 2-position, 6-position, and 

7-position. In some embodiments of the compound of formula (I-B), m is 3, and the R" 

groups are at the 2-position, 6-position, and 8-position. In some embodiments of the 
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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 fonnula (I-B), in is 3, and the Ria 

groups are at the 5-position, 6-position, and 7-position. In some embodiments of the 

compoundofformula(I-B),mis3,andtheR 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 5-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 6-position, 7-position, and 

8-position. In some embodiments of the compound of formula (I-B), mis 4, and the RIM 

groups are at the 2-position, 5-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, 5-position, 6

position, and 8-position. In some embodiments of the compound of formula (I-B), m is 4, and 

the Rl groups are at the 2-position, 5-position, 7-position, and 8-position. In some 

embodiments of the compound of formula (I-B), in is 4, and the R" groups are at the 2

position, 6-position, 7-position, and 8-position. In some embodimentsof the compound of 

formula (I-B), in 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 5, and the R" groups 

are at the 2-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 (I-B), or a salt thereof, the carbon bearing the 

CO2H and NH moieties may be in the "'" configuration or the "R" configuration.  

[00133] In some embodiments of formula (I-B), including the embodiments that describe the 

Rand m variables, each of R", R", R" and R" are hydrogen. In some embodiments of 

formula (I-B), including the embodiments that describe the R" and in variables, and/or the 

Ri, R", R" and RI'variables, q is 0. In some embodiments of formula (I-B),including the 

embodiments that describe the R_ and m variables, and/or the RiO, R ,R and R" variables 

and/or the q variable, p is 3, 4 or 5.  
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[00134] Insomeembodimentsofformula(I-B),RI,K 1 1R 12 and R" are hydrogen, p is 3, q 

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

8 1 
N 7 2 

6 N3 R 

5 4 
H 

HN N N N 

0 OH (Il-B) 

or salt thereof, wherein Ria and R2 are as defined for formula (1), in is 0, 1, 2, 3, 4, or 5, and 

the positions on the quinazoline ring are as indicated. All descriptions of Rla, R and mwith 

reference to formula (I) apply equally to formulae (I-B) and (II-B).  

[00135] In some embodiments of the compound of formula (I), wherein Ris 5- to 10

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

8 i 
N 

7 N) 2 
(Rla)m, I 

N N3 
N4 
5 H 

HN N N N 

R10 R R1 2 R 4)q 

O OH (I-C) 

or a salt thereof, wherein Ria, R2, RIO, R", R1 2 R3, R, 4 q and p are as defined for formula 

(I), in is 0, 1, 2, 3, or 4, and the positions on the pyrido3,2-dpyrinidine 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 CO2Hand NH moieties is in the"S" configuration. In another 

embodiment is provided a compound of the formula (I-C), or a salt thereof, wherein the 

carbon bearing the CO2H and NH moieties is in the "R" configuration. Mixtures of a 

compound of the formula (I-C) are also embraced, including racemic or non-racemic 

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

chemical formulae.  

[001361 In some embodiments of the compound of formula (I-C), in is 0, 1 2, 3, or 4, and 

each Ri is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy, 

hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of 
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R are independently optionally substituted by deuterium. In a further embodiment of the 

compound of formula (1-C), m is 0, 1, 2, 3. or 4, and each Ria is, where applicable, 

independently deuterium, halogen, Ci-C6 alkyl, Ci-Co haloalkyl (which in one variation may 

be C1-C6 perhaloalky), C1-C6 alkoxy, hydroxy, -CN, or 5- to I0-membered heteroaryl, 

wherein the C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 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-C), m is 1, 2, 3, or 4 

[00137] In some embodiments of the compound of formula (I-C), m is 0. In some 

embodiments of the compound of formula (I-C), m is 1, and Ri is at the 2-position. In some 

embodiments of the compoundof formula (I-C), in is 1, and R is at the 6-position. In some 

embodiments of the compound of formula (I-C), in is 1, and Ra is at the 7-position. In some 

embodiments of the compound of formula (I-C), m is I. and R" is at the 8-position. In some 

embodiments of the compound of formula (I-C), in is 2, and the R" groups are at the 2

position and 6-position. In some embodiments of the compound of formula (I-C), m is 2, and 

the R groups are at the 2-position and 7-position. In sone embodiments of the compound of 

formula (I-C), m is 2, and the R" groups are at the 2-position and 8-position. In some 

embodiments of the compound of formula (I-C), m is 2, and the Ri groups are at the 6

position and 7-position. In some embodiments of the compound of fonnula (I-C), m is 2, and 

the R" groups are at the 6-position and 8-position. In some embodiments of the compound of 

formula (I-C), m is 2, and the Ra groups are at the 7-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, 6-position, and 7-position. In some embodiments of the compound of fonnula (I-C), 

inIs 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 Ra groups are at the 2

position, 7-position,and 8-position. In some embodiments of the compound of formula (I-C), 

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-C), in is 4, and the R" groups are at the 2

position, 6-position, 7-position, and 8-position. Whenever more than one R1 group is present, 

the R_ groups can be chosen independently. In any of these embodiments of the compound 

of formula (I-C), or a salt thereof, the carbon bearing the CO2H and NI-I moieties may be in 

the "S" configuration or the "" configuration.  

[00138] In some embodiments of forinula (I-C), including the embodiments that describe the 

R" andinvariables, each of R", Rn, R_ andR 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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RI 0, RI, RI and R' variables, q is 0. In some embodiments of formula (I-C), including the 

embodiments that describe the Ria and m variables, and/or the Rio, R 1, R12 and R variables 

and/or the q variable, p is 3, 4 or 5.  

[00139] Iisoneembodimentsoffonula (I-C),R1 0, R t , R'2andR3 are hydrogen, p is 3, q 

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

8 1 

N 7 N)2 

6N ~ N3 
N 

5 H 
HN NN N 

O OH (Il-C) 

or a salt thereof, wherein R and R2 are as defined for fonmla (1). m is 0, 1, 2, 3, or 4, and 

the positions on the pyrido[3,2-d'pyrimidine ring are as indicated. All descriptions of RiR2 

and m with reference to formula () apply equally to formulae (I-C) and(1-C).  

[00140] In some embodiments of the compound of formula (I), wherein R is 5- to 10

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

8 1 
N 

7 N 2 
(Rla)m 

NN 2 

6 4 N 3R2 

5 4 
H 

HN N N 

R 4 
R10 R". R12 R13  )q 

O OH (1-D) 

or a salt thereof, wherein R, R2, RR'0, R" R', R, R ,qandpareasdefinedfrformula 

(I), m is 0, 1, 2, 3, or 4, and the positions on the pyido[3,4-d]pyrimidine ring are as indicated.  

[00141] In one embodiment is provided a compound of the formula (I-D), or a salt thereof, 

wherein the carbon bearing the CO2H and NH moieties is in the "S" configuration. In another 

embodiment is provided a compound of the formula (I-D), or a salt thereof, wherein the 

carbon bearing the CO2H and NH moieties is in the 'R" configuration. Mixtures of a 

compound of the formula (-D) are also embraced, including racemic or non-racemic 

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

chemical formulae.  
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[00142] In some embodiments of the compound of formula (I-D), in is 0, 1, 2, 3, or 4, and 

each Ri is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy, 

hydroxy, -CN, or heteroarvi, wherein the alkyl, haloalkyi, alkoxy, hydroxy, and heteroaryl of 

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

compound of fornula (I-D), m is 0, 1, 2, 3, or 4, and each Ri is, where applicable, 

independently deuterium, halogen, Ci-Calkyl, C1-C6 haloalkyl (which in one variation may 

be Ci-C6 perhaloalky), CI-C6 alkoxy, hydroxy, -CN, or 5- toI 0-membered heteroaryl, 

wherein the C1-C6 alkyl, C1-C6 haloalkyl, CI-C6 alkoxy. hydroxy .and 5- to 10-membered 

heteroaryl of Ri are independently optionally substituted by deuterium. In some 

embodiments of the compound of formula (I-D), m is 1, 2, 3, or 4.  

[00143] In sone embodiments of the compound of formula (I-D), m is 0. 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), in is 1, and Ri is at the 5-position. In some 

embodiments of the compound of formula (I-D), in is 1, and R" is at the 6-position. In some 

embodiments of the compound of formula (I-D), m is 1, and R" is at the 8-position. In some 

embodiments of the compound of formula (I-D), m is2, and the Ra groups are at the 2

position and 5-position. In some embodiments of the compound of formula (I-D), in is 2, and 

the Ria 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), in is 2, and the Ria groups are at the 5

position and 6-position. In some embodiments of the compound of formula (I-D), in is 2, and 

the R_` groups are at the 5-position and 8-position. In sone 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 Ri groups are at the 2

position, 5-position,and 6-position. In some embodiments of the compound of formula (I-D), 

m is 3, and the R" groups are at the 2-position, 5-position, and 8-position. In some 

embodiments of the compound of formula (I-D), in is 3, and the Ria groups are at the 2

position, 6-position, and 8-position. In some embodimentsof the compound of formula (I-D), 

mis3,andtheRia groups are at the 5-position, 6-position, and 8-position. In sone 

embodiments of the compound of formula (I-D), m is 4, and the RI 'groups are at the 2

position, 5-position, 6-position, and 8-position. Whenever more than one Ria group is present, 

the Ria groups can be chosen independently. In any of these embodiments of the compound 

of formula (I-D), or a salt thereof, the carbon bearing the C2H and NH moieties may be in 

the "S'configuration or the "R" configuration.  
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[00144] In some embodiments of formula (I-D), including the embodiments that describe the 

R" and m variables, each of R". R", R 2 and RI are hydrogen. In some embodiments of 

formula (I-D), including the embodiments that describe the Ra and in variables, and/or the 

RIO, RD, R1 and R13 variables, q is 0. In some embodiments of formula (I-D), including the 

embodiments that describe the R" and m variables, and/or the R"°, R ", R 2 and R variables 

and/or the q variable, p is 3. 4 or5.  

[00145] In some embodiments of formula(I-D), R, R'', R' and R" are hydrogen, pis 3, q 

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

8 i 
N 

7NN 2 

6 N3 

4 

HN N N N 

O OH (Il-D) 

or a salt thereof, wherein R 1 and R' are as defined for formula (I), in is 0, 1, 2, 3,or 4, and 

the positions on the pyrido[3,4-djpyrimidine ring are as indicated. All descriptions of R,R 2 

and in with reference to formula (I) apply equally to formulae (I-D) and(II-D).  

[00146] In some embodiments of the compound of formula (I), wherein Ris 5- to 10

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

8 1 
N N 

(R 1a)m 7 2 
6 N4 3 

R
2 

5 4 
H 

HN N N N 

R   RR12 RR4 
O OH (I-E) 

or a salt thereof, wherein R R,2 R, R , R, R", R1 4 q and p are as defined for formula 

(I), m is 0, 1, 2,3, or 4, and the positions on the pyrido[2,3-d]pyrimidine ring are as indicated.  

[001471 In one embodiment is provided a compound of the formula (I-E), or a salt thereof, 

wherein the carbon bearing the COH and NH moieties is in the "S" configuration. In another 

embodiment is provided a compound of the formula (I-E), or a salt thereof, wherein the 

carbon bearing the CO2H and N -noicties is in 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 mixtures of two or more compounds of different 

chemical formulae.  

[00148] In some embodiments of the compound of formula (I-E), m is 0, 1, 2, 3, or 4, and 

each Ri is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy, 

hydrox, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxv, and heteroaryl of 

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

compound of formula (I-E), m is 0, 1, 2, 3, or 4, and each R" is, where applicable, 

independently deuterium, halogen, Ci-C6 alkyl, C1-C6 haloalkyl (which in one variation may 

be C1-C6 perhaloalky), C1-C6 alkoxy, hydroxy, -CN, or 5- toI 0-membered heteroaryl, 

wherein the C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, hydroxy, and 5- to 10-membered 

heteroaryl of Raare independently optionally substituted by deuterium. In some 

embodiments of the compound of formula (I-E). m is 1, 2, 3, or 4.  

[00149] In some embodiments of the compound of formula (I-E), m is 0. In some 

embodiments of the compound of formula (I-E), in is 1, and R is at the 2-position. In some 

embodiments of the compound of formula (I-E), in is 1, and Ra is at the 5-position. In some 

embodiments of the compound of formula (I-E), in is 1, and Ria is at the 6-position. In some 

embodiments of the compoundof formula (I-E), m is 1 and R ais at the 7-position. In some 

embodiments of the compound of formula (I-E), m is 2, and the Rl groups are at the 2

position and 5-position. In some embodiments of the compound of formula (I-E), m is 2., and 

the Ra groups are at the 2-position and 6-position. In some embodimentsof the compound of 

formula (I-E), m is 2, and the R_` groups are at the 2-position and 7-position. In sone 

embodiments of the compound of formula (I-E), inis 2, and the Rl groups are at the 5

position and 6-position. In some embodiments of the compound of formula (I-E), in is 2, and 

the Ri groups are at the 5-position and 7-position. In some embodiments of the compound of 

formula (I-E), inis 2, and the R" groups are at the 6-position and 7-position. In some 

embodiments of the compound of formula (I-E). m is 3, and the RIa groups are at the 2

position, 5-position, and 6-position. In some embodimentsof the compound of formula (I-E), 

mis3,andtheRia groups are at the 2-position, 5-position, and 7-position. In sone 

embodiments of the compound of formula (I-E), in is 3, and the Rl 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 Ra "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 Rl' groups are at the 2

position, 5-position, 6-position, and 7-position. Whenever more than one Ra 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-E). or a salt thereof, the carbon bearing the CO2Hand NH moieties may be in 

the "S" configuration or the "R" configuration.  

[00150] 1I sone embodiments of formula (I-E), including the embodiments that describe the 

R" and in variables, each of Rl", R", R12 and R 13 are hydrogen. In some embodiments of 

formula (I-E), including the embodiments that describe the R" and m variables, and/or the 

R"°, R", R" and R" variables, q is 0. In some embodiments of formula (I-E), including the 

embodiments that describe the R 'and m variables, and/or the R, Rn R- andR variables 

and/or the q variable, p is 3, 4 or 5.  

[00151] In some embodimentsofformula (I-E), R"', R", R 2 andR1 3 arehydrogen.pis 3, q 

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

8 1 
N N 

(R 2)m 
.6N3 

5 4 
1 H 

IN N N N 

O OH (11-E) 

or a salt thereof, wherein R and R2 are as defined for formula (I), m is 01. 2, 3, or 4. and 

the positions on the pyrido[2,3-dlpyrimidine ring are as indicated. All descriptions of R,R 2 

and m with reference to formula (I) apply equally to formulae (I-E) and (IIE).  

[00152] In some embodiments of the compound of formula (1). wherein R1 is 5- to 10

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

8 1 
N 

7 : ' 12 

(RRa 1 RR R 3 R) 
6 3 

5 4N* 
w I H 

HN N N N 

R E12R 

O OH (I-F) 

or a salt thereof, wherein R", R2, Ri", R", R12 R , R, qanid pareasdefined for forml 

(1), m nis 0, 1, 2, 3, 4, 5, or 6 and the positions on the quinoline ring are as indicated.  
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[00153] In one embodiment is provided a compound of the formula (I-F), or a salt thereof, 

wherein the carbon bearing the CO2H and NH moieties is in the "S" configuration. In another 

embodimentis provided a compoundof the formula (I-F), or a salt thereof, wherein the 

carbon bearing the CO2Hand NH moieties is 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 mixtures of two or more compounds of different chemical 

formula.  

[00154] In some embodiments of the compound of formula (I-F), in is 0, 1, 2 3, 4, 5, or 6 

and each R" is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, 

alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and 

heteroarvl of R" are independently optionally substituted by deuterium. In a further 

embodiment of the compound of formula (I-F), in is 0, 1, 2, 3, 4, 5, or 6, and each Ri Is, 

where applicable, independently deuterium, halogen, Ci-C6 alkyl, Ci-C6 haloalkyl (which in 

one variation may be Ci-C6 perhaloalky). C-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered 

heteroaryl, wherein the Ci-C6 alkyl, C-Co haloalkyl, Ci-C6 alkoxy, hydroxy, and 5- to 10

membered heteroarl Iof R" are independently optionally substituted by deuterium. In some 

embodiments of the compound of formula (I-F), m is 1. 2, 3, 4, 5, or 6.  

[00155] In some embodiments of the compound of formula (I-F), i is 0. In some 

embodiments of the compound of formula (I-F), m is 1, and Ra is at the 2-position. In some 

embodiments of the compound of formula (I-F), in is 1, and Ri is at the 3-position. In some 

embodiments of the compound of formula (I-F), in is 1, and Ra is at the 5-position. In some 

embodiments of the compound of formula (I-F), m is 1, and R"' is at the 6-position. In some 

embodiments of the compound of formula (I-F), m is 1, and R" is at the 7-position. In some 

embodiments of the compound of formula (I-F), in is1 and Rais at the 8-position. In some 

embodiments of the compoundof formula (I-F), m is 2, and the Ra groups are at the 2

position and 3-position. In some embodiments of the compound of formula (I-F), m is 2, and 

the R" groups are at the 2-position and 5-position. In some embodiments of the compound of 

formula (I-F), in is 2, and the R1 groups are at the 2-position and 6-position. In some 

embodiments of the compound of formula (I-F), in is 2, and the R" groups are at the 2

position and 7-position. In some embodiments of the compound of formula (I-F), in is 2, and 

the R" groups are at the 2-position and 8-position. In some embodiments of the compound of 

formula (I-F), in is 2, and the R1 groups are at the 3-position and 5-position. In some 

embodiments of the compound of formula (I-F), I is 2, and the R" groups are at the 3

position and 6-position. In some embodiments of the compound of fonnula (I-F). i is 2, and 
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the R1 ' groups are at the 3-position and 7-position. In some embodiments of the compound of 

formula (I-F), in is 2, and the Ria groups are at the 3-position and 8-position.In some 

embodiments of the compoundof fonnula (I-F), m is 2. and the R" groups are at the5

position and 6-position. In some embodiments of the compound of formula (I-F), m is 2, and 

the Ri groups are at the 5-position and 7-position. In some embodiments of the compound of 

formula (I-F), m is 2, and the R' groups are at the 5-position and 8-position. In some 

embodiments of the compound of formula (I-F), in is 2, and the Ri groups are at the 6

position and 7-position. In some embodiments of the compound of formula (I-F), in is 2, and 

the R"i groups are at the 6-position and 8-position. In some embodiments of the compound of 

formula (I-F), in is 2, and the Ra groups are at the 7-position and 8-position. In some 

embodiments of the compound of fonnula (I-F), m is 3, and the R', groups are at the 2

position, 3-position, and 5-position. In some embodiments of the compound of formula (I-F), 

m is 3, and the Ria groups are at the 2-position., 3-position, and 6-position. In some 

embodiments of the compound of formula (i-F), in is 3, and the Ri groups are at the 2

position, 3-position, and 7-position. In some embodiments of the compound of fonnula (I-F), 

inIs 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) mis3 and the Ria groups are at the 2

position, 5-position,and 6-position. In some embodiments of the compound of formula (I-F), 

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 (-F), in is 3, and the Ria groups are at the 2

position, 5-position, and 8-position. In some embodimentsof the compound of formula (I-F), 

mis3,andtheRi groups are at the 2-position, 6-position, and 7-position. In sone 

embodiments of the compound of formula (I-F), m is 3, and the Ri groups are at the 2

position, 6-position, and 8-position. In some embodiments of the compound of formula (I-F), 

m is 3. and the Ra groups are at the 2-position, 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 3

position, 5-position, and 6-position. In some embodiments of the compound of formula (I-F), 

mis3,andtheRi groups are at the 3-position. 5-position, and 7-position. In some 

embodiments of the compound of formula (I-F), in is 3, and the Ri groups are at the 3

position, 5-position, and 8-position. In some embodiments of the compound of formula (I-F), 

in is 3, and the Ri groups are at the 3-position, 6-position, and 7-position. In some 

embodiments of the compoundof formula (I-F), m is 3, and the Ra groups are at the 3

position, 6-position, and 8-position. In some embodiments of the compound of formula (I-F), 

m is 3, and the Ria 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 5

position, 6-position, and 7-position. In some embodiments of the compound of formula (-F), 

m is 3. and the Ra groups are at the 5-position, 6-position, and 8-position. In some 

embodiments of the compound of formula (I-F), m is 3, and the R" groups are at the 5

position, 7-position, and 8-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 8-position. In some 

embodiments of the compound of formula (I-F), in is 4, and the R" groups are at the 2

position, 3-position, 5-position, and 6-position. In some embodiments of the compound of 

formula (I-F), m is 4, and the R" groups are at the 2-position, 3-position, 5-position, and 7

position. In some embodiments of the compound of formula (I-F), m is 4, and the R a groups 

are at the 2-position, 3-position, 5-position, and 8-position. In some embodiments of the 

compound of formula (I-F), m is 4, and the R"agroups are at the 2-position, 3-position, 6

position, and 7-position. In some embodiments of the compound of formula (1-F), in is 4, and 

the Ra groups are at the 2-position, 3-position, 6-position, and 8-position. In some 

embodiments of the compound of formula (I-F), in is 4, and the R" groups are at the 2

position, 3-position, 7-position, and 8-position. In some embodiments of the compound of 

formula (I-F), m is 4, and the R" groups are at the 2-position, 5-position, 6-position, and 7

position. In some embodiments of the compound of formula (I-F), m is 4, and the R a groups 

are at the 2-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 2-position., 5-position, 7

position, and 8-position. In some embodiments of the compound of formula (I-F), in is 4, and 

the R groups are at the 2-position, 6-position, 7-position, and 8-position. In some 

embodiments of the compound of formula (I-F), m is 4, and the R" groups are at the 3

position, 5-position, 6-position, and 7-position. In some embodiments of the compound of 

formula (I-F), i is 4, and the R1 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 RI groups 

are at the 3-position, 5-position, 7-position, and 8-position. In some embodiments of the 

compound of formula (I-F), in is 4, and the R` groups are at the 3-position, 6-position, 7

position, and 8-position.In some embodiments of the compound of formula (I-F), in is 4, and 

the Ra groups are at the 5-position, 6-position, 7-position, and 8-position. In some 

embodiments of the compound of formula (I-F), m is 5, and the Ra groups are at the 2

position, 3-position, 5-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 (1-F), 
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inIs 5, and the R groups are at the 2-position, 3-position, 5-position, 7-position, and 8

position. In some embodiments of the compound of formula (I-F), m is 5, and the Ria groups 

are at the 2-position, 3-position, 6-position, 7-position, and 8-position. In some embodiments 

of the compound of formula (I-F), in is 5, and the Ra groups are at the 2-position, 5-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 3-position, 5-position, 6-position., 7-position, and 8

position. In some embodiments of the compound of formula (I-F), i is 6, and the R groups 

are at the 2-position, 3-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 (I-F), or a salt thereof, the carbon bearing the 

CO2H and NH moieties may be in the "Sconfiguration or the "R" configuration.  

[001561 In some embodiments of formula (I-F), including the embodiments that describe the 

R and in variables, each of R1", R1 , R" and R 3are hydrogen. In some embodiments of 

formula (-F),including the embodiments that describe the R" and m variables, and/or the 

RI 0, R", RI and RI variables, q is 0. In some embodiments of formula (I-F), including the 

embodiments that describe the R and m variables, and/or the R, R", Rarand R 1 3 variables 

and/or the q variable, p is 3, 4 or 5.  

[00157] In some embodiments of formula (I-F), R", R", R' and R" are hydrogen, p is 3, q 

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

8 1 
N 

7 2 
(R .).,, 

63 

5 4 
H 

HN N N N 

0 OH (II-F) 

or a salt thereof, wherein R and R2 are as defined for formula (I). m is 0, 1, 2, 3, 4, 5, or 6 

and the positions on the quinoline ring are as indicated. All descriptions of R, R2 and in with 

reference to formula (I) apply equally to formulae (I-F) and (11-F).  

[00158] In some embodiments of the compound of fonnula (I). wherein R is 5- to 10

membered heteroaryl optionally substituted by Ra, the compound is of the formula (I-G): 
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5 4 

6 3 
(Ria)m 

m7 N 2 

8 

HN N N N 

0 OH (IG) 

or asalt thereof, wherein Ri, R 1,R 1, R1
2,R

1 ,R qandpareasdefinedforformula 

(I), m is 0, 1, 2, 3, 4, 5, or 6 and the positions on the isoquinoline ring are asindicated.  

[001591 In one embodiment is provided a compound of the formula (1-G), or a salt thereof, 

wherein the carbon bearing the COH and NH moieties is in the "S" configuration. In another 

embodiment is provided a compound ofthe formula (I-G), or a salt thereof, wherein the 

carbon bearing the CO2H and NI -moieties is in the "R" configuration. Mixtures of a 

compound of the formula (I-G) are also embraced, including racemic or non-racemic 

mixtures ofa given compound, and mixtures oftwo or more compounds ofdifferent 

chemical formulae.  

[00160] In some embodiments of the compound of formula (I-G), m is 0. 1, 2, 3, 4, 5, or 6 

and each Ria is. where applicable, independently deuterimn, halogen, alkyl, haloalkyl, 

alkoxy, hydroxy, -CN, or heteroaryl. wherein the alkyl, haloalkyl, alkoxy, hydroxy. and 

heteroaryl of Ri are independently optionally substituted by deuterium. In a further 

embodiment of the compound of formula (I-G), m is 0, 1, 2, 3, 4, 5, or 6, and each Ri is, 

where applicable, independently deuterium, halogen, C1-C6 alkyl, C!-C6 haloalkyl (which in 

one variation may be C1-C6 perhaloalky), Ci-C6 alkoxy, hydroxy, -CN, or 5- to 10-membered 

heteroaryl, wherein the C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, hydroxy, and 5- to 10

membered heteroaryl of Ri are independently optionally substituted by deuterium. In some 

embodiments ofthe compound offormula (I-G), in is 1, 2, 3, 4, 5, or 6.  

[00161] In some embodiments ofthe compound offormula (I-G), in is 0. In some 

embodiments ofthe compound offormula (I-G), m is 1, and R"is at the 3-position. In some 

embodiments ofthe compound offormula (I-G).m is 1 and R' is at the 4-position. In some 

embodiments ofthe compound offormula (I-G), m is 1 and Ri is at the 5-position. In some 

embodiments ofthe compound offornula (I-G), mis 1, and Ri is at the 6-position. In some 

embodiments ofthe compound offormula (I-G), m is 1, and Ri is at the 7-position. In some 

embodiments ofthe compound offormula (I-G), m is 1, and Ri is at the 8-position. In some 
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embodiments of the compound of formula (I-G), m is2, and the R1 groups are at the 3

position and 4-position. In some embodiments of the compound of formula (I-G), in is 2. and 

the R1 groups are at the 4-position and 5-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 (I-G), m is 2, and the R" groups are at the 4

position and 7-position. In some embodiments of the compound of fonnula (I-G), m is 2, and 

the Ra groups are at the 4-position and 8-position. In some embodimentsof the compound of 

formula (I-G), m is 2, and the RI groups are at the 3-positionand 5-position. In some 

embodiments of the compound of formula (I-G), m is2, and the R" groups are at the 3

position and 6-position. In some embodiments of the compound of formula (I-G), m is 2, and 

the R1 groups are at the 3-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), in is 2, and the Ra groups are at the 5

position and 6-position. In some embodiments of the compound of formula (I-G), in is 2, and 

the R groups are at the 5-position and 7-position. In sone embodimnents of the compound of 

formula (I-G), m is 2, and the R groups are at the 5-position and 8-position. In some 

embodiments of the compound of formula (I-G), m is 2, and the R" groups are at the 6

position and 7-position. In some embodiments of the compound of formula (I-G), m is 2, and 

the R" groups are at the 6-position and 8-position. In some embodiments of the compound of 

formula (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), in is 3, and the R_ groups are at the 3

position, 4-position, and 5-position. In some embodiments of the compound of fonnula (I-G), 

inIs 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 Ra groups are at the 3

position, 4-position,and 7-position. In some embodiments of the compound of fonnula (I-G), 

m is 3, and the R" groups are at the 3-position, 4-position, and 8-position. In some 

embodiments of the compound of formula (I-G), in is 3, and the Ra groups are at the 4

position, 5-position, and 6-position. In some embodimentsof the compound of formula (I-G), 

mis3,andtheR groups are at the 4-position, 5-position, and 7-position. In sone 

embodiments of the compound of formula (I-G), m is 3, and the R" groups are at the 4

position, 5-position, and 8-position. In some embodiments of the compound of formula (I-G), 

m is 3. and the R "groups are at the 4-position, 6-position, and 7-position. In some 

embodiments of the compound of formula (I-G), m is 3, and the RI 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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inIs 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, 5-position,and 6-position. In some embodiments of the compound of formula (I-G), 

m is 3, and the Ra groups are at the 3-position, 5-position, and 7-position. In some 

embodiments of the compound of formula (I-G), m is 3, and the R" groups are at the 3

position, 5-position, and 8-position. In some embodiments of the compound of formula (-G), 

mis.3,andtheR groups are at the 3-position, 6-position .and 7-position. In some 

embodiments of the compound of formula (I-G), m is 3, and the R" groups are at the 3

position, 6-position, and 8-position. In some embodiments of the compound of formula (I-G), 

m is 3. and the Ra groups are at the 3-position, 7-position, and 8-position. In some 

embodiments of the compound of formula (I-G), im is 3, and the RIa groups are at the 5

position, 6-position, and 7-position. In some embodiments of the compound of formula (I-G), 

m is 3, and the Ria groups are at the 5-position., 6-position, and 8-position. In some 

embodiments of the compound of formula (I-G), in is 3, and the Ria groups are at the 5

position, 7-position, and 8-position. In some embodiments of the compound of formula (I-G), 

inIs 3, and the Ri 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 Ri groups are at the 3

position, 4-position, 5-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, 5-position, and 7

position. In some embodiments of the compound of formula (I-G), in is 4, and the Ra groups 

are at the 3-position, 4-position, 5-position, and 8-position. In some embodiments ofthe 

compound of formula (I-G), m is 4, and the Ri groups are at the 3-position, 4-position, 6

position, and 7-position. In some embodiments of the compound of formula (I-G), m is 4, and 

the R groups are at the 4-position, 3-position, 6-position, and 8-position. In some 

embodiments of the compoundof formula (I-G), m is 4, and the R agroupsareatthe3

position, 4-position, 7-position, and 8-position. In some embodiments of the compound of 

formula (I-G), m is 4, and the R1 groups are at the 4-position, 5-position, 6-position, and 7

position. In some embodiments of the compound of formula (I-G), i is 4, and the R1 a groups 

are at the 4-position, 5-position, 6-position, and 8-position. In some embodiments of the 

compound of formula (1-G), in is 4, and the Ri groups are at the 4-position, 5-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 4-position, 6-position, 7-position, and 8-position. In some 

embodiments of the compound of formula (I-G), m is 4, and the RI groups are at the 3

position, 5-position, 6-position, and 7-position. In some embodiments of the compound of 
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formula (I-G), mis 4, and the RI groups are at the 3-position, 5-position, 6-position, and 8

position. In some embodiments of the compound of formula (I-G)m is 4, and the R groups 

are at the 3-position, 5-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, 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 5-position, 6-position, 7-position, and 8-position. In some 

embodiments of the compound of formula (I-G), in is 5, and the Ra groups are at the 3

position, 4-position, 5-position, 6-position, and 7-position. In some embodiments of the 

compound of formula (I-G), in is 5. and the R" groups are at the 3-position, 4-position, 5

position, 6-position, and 8-position. In some embodiments of the compound of formula (I-G).  

in is 5, and the R groups are at the 3-position, 4-position, 5-position, 7-position, and 8

position. In some embodiments of the compound of formula (I-G), m is 5, and the RM groups 

are at the 3-position, 4-position, 6-position, 7-position, and 8-position. In some embodiments 

of the compound of formula (I-G), m is 5, and the R" groups are at the 4-position, 5-position, 

6-position, 7-position, and 8-position. In some embodiments of the compound of formula (I

G), in is 5, and the R" groups are at the 3-position, 5-position, 6-position, 7-position, and 8

position. In some embodiments of the compound of formula (I-G), m is 6, and the R" groups 

are at the 3-position, 4-position, 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 (I-G), or a salt thereof, the carbon bearing 

the CO2Hand NH moieties may be in the "Y'configurationor the "R" configuration.  

[00162] In some embodiments of formula (I-G), including the embodiments that describe the 

R" and m variables, each of R 0 , R", R 2 and R1 are hydrogen. In some embodiments of 

formula (I-G), including the embodiments that describe the R" and in variables, and/or the 

R'°, R", R 2 and R13 variables, q is 0. In some embodimentsof formula (I-),including the 

embodiments that describe the R" and m variables, and/or the RI°, R", RI and RI variables 

and/or the q variable, p is 3, 4 or 5.  

45



WO 2020/210404 PCT/US2020/027335 

[00163] In some embodiments of formula (I-G), RIO, R'. R2 and R 13are hydrogen, p is 3, q 

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

5 4 

(Ra)m 

7  RN2 

8 
H 

HN N N N 

0 OH (-G) 

or salt thereof, wherein Ri 8and R2 are as defined for formula (1), ins 0, 1, 2, 3, 4. 5, or 6 

and the positions on the isoquinoline ring are as indicated. All descriptions of Ri, R2 and in 

with reference to formula (I) apply equally to fornulae (-G) and (II-G).  

[00164] In some embodiments of the compound of formula (I), wherein Ris 5- to 10

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

\17 
N N6 

2 N 

-N5 
(RWal 3 4R 

H 
HN N N N 

R14 
R10 R" R 2 R13 q 

0 OH (1-H) 

or salt thereof, wherein Ra, R2 , RIO, R", R12, R 1 R 14 q and p are as defined for formula 

(I), in is 0, 1, or 2, and the positions on the 1-methl-1H-pyrazolo[3,4-d]pyrimidine ring are 

as indicated.  

[00165] In one embodiment is provided acompoundof the formula(I-11), orasalt thereof, 

wherein the carbon bearing the CO2H and NH moieties is in the "S" configuration. In another 

embodiment is provided a compoundof the formula (I-H), or a salt thereof, wherein the 

carbon bearing the CO2Hand NH moieties is in the "R" configuration. Mixtures of a 

compound of the formula (I--) are also embraced, including racemic or non-racemic 

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

chemical formulae.  

[00166] In some embodiments of the compound of formula (-H), in is 0, 1, or 2, and each 

R" is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkox, 
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hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of 

Ra are independently optionally substituted by deuterium. In a further embodiment of the 

compound of formula (I-H), m is 0. 1, or 2, and each Ra is, where applicable, independently 

deuterium, halogen, Ci-Cs alkyl, C1-C6 haloalkyl (which in one variation may be C-C 

perhaloalky), Ci-Cs alkoxy, hydroxy, -CN, or 5- to 10-membered heteroaryi, wherein the Ci

C6 alkyl, Ci-C6 haloalkyl, Ci-C6 alkoxy, hydroxy, and 5- to 10-membered lheteroarvl of Ria 

are independently optionally substituted by deuterium. In some embodiments of the 

compound of formula (I-), in is I or 2.  

[00167] In some embodiments of the compound of formula (I-H), inis 0. In some 

embodiments of the compoundof formula (I-H), m is 1, and R"- isat the 3-position. In some 

embodiments of the compound of formula (I-H), I is 1, and R" is at the 6-position. In some 

embodiments of the compound of formula (I-i),ms 2, and the RI groups are at the 3

position and 6-position. Whenever more than one Ria group is present, the Ri groups can be 

chosen independently. In any ofthese embodiments ofthe compound offormula (I-H), or a 

salt thereof, the carbon bearing the CO2H and NH moieties may be in the "S" configuration 

or the "R" configuration.  

[00168] In some embodiments offormula (I-H),including the embodiments that describe the 

R" and mvariables, each of R", R", R1 and R1 are hydrogen. In some embodiments of 

formula (I-H). including the embodiments that describe the Ria and m variables, and/or the 

R1, R'1 , R12 and R variables, q is 0. In some embodiments of formula (I-H), including the 

embodiments that describe the Ria and in variables, and/or the R;, R1, R and R1 variables 

and/or the q variable, p is 3, 4 or 5.  

[00169] Insomeembodimentsofformula(I-H),R 1 , R",R andR1 arehydrogenpis3,q 

is 0 and the compound is ofthe formula (I-H): 

\1 7 

/N N 6 

2 N 
N5 

(R1a)m 3 4 
H 

HN N N N 

0 OH (II-H) 

or a salt thereof, wherein Ri and R2 are as defined forformula (1), in is 0. 1, or 2, and the 

positions on the 1-methyl-iH-prazolo[3,4-dlpyrimidine ring are as indicated. All 
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descriptions of R", R 2 and m with reference to formula (I) apply equally to formulae (I-H) 

and (11-H).  

[00170] Also provided is a compound of formula (1) or (II). or a salt thereof, wherein R1 is 

5- to 10-membered heteroaryl optionally substituted by R". In sone embodiments, R` is 

unsubstituted 5- to 10-membered heteroaryl (e.g., pyridinyl, pyrimidinyl, quinoxalinyl, 

quinazolinvl, pyrazolopyrimidinyl, quinolinyl, pyridopyrimidinyl, thienopyrimidinyl, 

pyridinyl, pyrrolopyrimidinyl, benzothiazolyl, isoquinolinyl .purinyl, or benzooxazolyl). In 

some embodiments, R is 5- to 10-membered heteroaryl substituted by 1, 2, 3, 4, or 5 RIM 

groups which may be the same or different, wherein each R" is independently selected from 

halogen (e.g.fluoro, chloro, or bromo), CI-Calkyl optionally substituted by halogen (e.g., 

CH3, -CHF2, -CF3, or C(CH3)3), C3-C6 cyloalkyl (e.g., cyclopropyl), 5- to 10-membered 

heteroaryl (e.g., pyridinyl or pyrazolyl), Co-C14 aryl (e.g., phenyl), -CN, -OR3 (e.g., -OCH3), 

and -NR4R 5 (e.g., -N(CH3)2). In some embodiments, R' is 5-membered heteroaryl (e.g., 

pyrazolyl) substituted by 1 2, 3, or 4 R groups which may be the sameor different and is 

selected from -CH3, -CH2F, -CIF2, and -CF3. In some embodiments, R is 6-membered 

heteroaryl (e.g., pyridinyl, 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 (e.g., fluoro, chloro. or 

bromo), C3-C6 cycloalkyl (e.g.. cyclopropyl), 5- to 6-membered heteroaryl (e.g., pyridinyl or 

pyrazolyl), C6-Clo aryl (e.g., phenyl), C1-C4 alkyl optionally substituted by halogen (e.g., 

CH3, -CF3 or C(CH3)3), -CN, -OR (e.g., -OCH3), and -NR4 R (e.g., -N(CH3)2). In some 

embodiments, R1is 9-meinbered heteroaryl (e.g.. pyrazolopyrimidinyl, pyrrolopyrimidinyl, 

thienopyrimidinyl, indazolyl, indolyl, or benzoimidazolyl) substituted by 1, 2, 3, 4, or 5 R" 

groups which may be the same or different and is selected from -C-, -CH2F, -CHF2, and

CF3. In some embodiments, R1 is10-membered heteroaryl (e.g., quinazolinyl) 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 heteroaryl (e.g., pyridinyl), C alkyl optionally 

substituted by halogen (e.g., -CH3 or -CF3), and -OR3 (e.g., -OCH3).  

[00171] Also provided is a compound of formula (1) or (II), or a salt thereof, wherein R is 

F 

N N N CF3  N CF3 

selected from the group consisting of 
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3C N NNN F 

N N- N ' .-N N 

CF 
C F F 

NN N N N 

F 

CF 

N CF 3 F 3C N N N N 

N N_ 

N-^' 1N N -'N N r. N N 
I I 'N ~ .N ' ' -N NN 

and any of the foregoing 

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

Also provided is a compound of formula (I) or (II), or a salt thereof, wherein R is selected 

from any of the foregoing groups wherein any one or more hydrogen atom(s) are replaced 

with tritium atom(s). For example, in some embodiments, each hydrogen bonded to a ring 

carbon in the foregoing groups may be replaced with a corresponding isotope, e.g., deuterium 

or tritium. Each hydrogen bonded to an acyclic carbon in the foregoing groups, e.g., methyl 

or methoxy carbons, may be replaced with a corresponding isotope, e.g.. deuterium or 

tritium. Further, for example, the foregoing groups may be perdeuterated, in which every 

hydrogen is replaced with deuterium, or pertritiated, in which every hydrogen is replaced 

with tritium. In some embodiments, one or inore ring carbons in the foregoing groups may be 

replaced with "C. For example, in polycyclic 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 

-C. In polycyclic ringsamong the foregoing groups, one or more ring carbons may be 

replaced with 13C 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 foregoing groups may be replaced 

with "C.  
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[00172] Also provided is a compound of formula (1) or (11), or a salt thereof, wherein R is 

NH 
NH 

N N N 

selected from the group consisting of 

'NN 
F N _ 

F FN 

N N N N N N N N N N N N 

N N N N_ N N INNN N 
IN N N2 N N N N N N 

N N0 
H H N N N Y ) 'N 'N N~ N' 

'N 

NHN   N NN N N N N HNN -NN N 
'H2N N 

NH N N N N'-NN/ / 

-<-NHH, - , ,N 

H H 

N N NH N N 
N-~ N /N,~ N NNN /H H Y 

* ,-~, and anyofthe foregoing 

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 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 
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carbon in the forgoing groups may be replaced with a corresponding isotope, e.g., deuterium 

or tritium. Each hydrogen bonded to an acyclic carbon in the forgoing groups, e.g., methvl or 

methoxy carbons, may be replaced with a corresponding isotope, e.g. deuterium or tritium.  

Further, for example, the forgoing groups may be perdeuterated, in which every hydrogen is 

replaced with deuterium, or 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 

' 3C. For example, in polycyclic rings among the forgoing groups, one or more ring carbonsin 

the ring directly bonded to the rest of the compound may be replaced with IC. In polycyclic 

rings among the forgoing groups, one or more ring carbons may be replaced with 1 3 C in the 

ring that substitutes or is fused to the ring bonded to the rest of the compound. Further, for 

example, every ring carbon in the forgoing groups may be replaced with 3 C.  

[001731 Also provided is a compound of formula (I) or (II), or a salt thereof, wherein R! is 

N \N- N N 
N N N -N\ N 

selected from the group consisting of I N 

N_ 

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

replaced with deuterium atom(s). Also provided is a compound of formula (1) or (Ii), or a 

salt thereof, wherein R1 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 isotope, e.g., deuterium or tritium. Each hydrogen bonded to an acyclic 

carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced with a 

corresponding isotope, e.g., deuterium or tritium. Further, for example, the forgoing groups 

may be perdeuterated, in which every hydrogen is replaced with deuterium, or 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 "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 13 C. In polycyclic rings among the forgoing groups, one 

or more ring carbons may be replaced with 13C in the ring that substitutes oris 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 C.  
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[00174] Also provided is a compound of formula (1) or (11), or a salt thereof wherein R1 is 

F 

N F F3C 

F .- N N N - N 
F3C 

selected from the group consisting of F 

CF3N F3C F F N N NN 

CF3  F3 C N F 

N F ~ !N~ N CI N Nj 

N N CF H3CO N 

NNN N NN 

N.. OCH3  r N ~ N N 

N N N N -N N N~-'.< 
H3C00 : 

H3COF 

F 

N 

N F N.-N N 

and any of the foregoing groups whereinany 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 any ofthe 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 isotope, e.g., deuterium or tritium. Each hydrogen bonded to 

an acyclic carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced 

with a corresponding isotope, e.g., deuterium or tritium. Further, for example, the forgoing 

groups may be perdeuterated, in which every hydrogen is replaced with deuterium, or 

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 IC. 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 13 C. In polycyclic 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 to the rest of the compound. Further, for example, 

every ring carbon in the forgoing groups may be replaced with "C.  

[00175] Also provided is a compound of formula (I) or (II), or a salt thereof, wherein R is 

F Br F 

N F, N 

N
N x:N N N N N N 

selected from the group consisting of -

rN~~N NNS ~ S> ~ N> N 
N) 

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

replaced with deuterium atom(s). Also provided is a compound of formula (I) or (II), 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 isotope, e.g., deuterium or tritium. Each hydrogen bonded to an acyclic 

carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced with a 

corresponding isotopee.g. deuterium or tritium. Further, for example, the forgoing groups 

may be perdeuterated, in which every hydrogen is replaced with deuterium, or pertritiated, in 

which every hydrogen is replaced with tritium. In some embodiments, one or more ring 

carbons in the forgoing groups may be replaced with "C. For example., in polycyclic rings 

amongtheforgoing groups, one or more ring carbons in the ring directly bonded to the rest of 

the compound may be replaced with "C. In polvcyclic 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 ring carbon in the 

forgoing groups may be replaced with "C.  

[001761 The R' groups described herein as moieties (shown with a fAP symbol) are 

shown as attached at specific positions (e.g., pyrimid-4-, quinazolin-4-yl, isoquinolin-1-yl) 

but they can also be attached viaany other available valence (e.g., pyrimid-2-yl). In some 
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NNN 

embodiments of the compound of formula (I) or (II), or a salt thereof, R .is or 

(Ri)M 

N N 

1, wherein m is 0, 1, 2, or 3 and each Ria is, where applicable, independently 

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

haloalkyl, alkoxy, hydroxy, and heteroaryl of R' 'are independently optionally substituted by 

deuterium. In a further embodiment of the compound of formula (I) or (II), or a salt thereof, 

(R1)m 

N N 
S --~(R1 m  N 

R-1is or , wherein is 1. 2, or 3 and each Ria is independently 

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

haloalkl, .alkoxv, hydroxy, and heteroaryl of R" are independently optionally substituted by 

-(Ra)m N 

N N (R)-N 

deuterium. In another embodiment, R' is 

N N Nzli 
Ni N N 

I7 -(R'~N (R~l~ 

or wherein in is 0, 1, 2, 3, 4, or 5 and 

each R a is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy, 

hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of 

Ri are independently optionally substituted by deuterium. In a further embodiment of the 

(R) 

N m N N((Ria1 m 

compound of formula (I) or (II), or a salt thereof, R is 

N 
or whereinin is 1, 2, 3, 4, or 5 and 
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each R1a is independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or 

heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of Ri "are 

independently optionally substituted by deuterium. In a further variation of such 

embodiments, each RI ais, where applicable, independently deuterium, halogen, C-C6 alky, 

C1-C6 haloalki (which in one variation may be C1-C6 perhaloalky), C-C6 alkoxy, hydroxv, 

CN, or 5- to 10-membered heteroaryl, wherein the C1-C alkyl, C1-C haloalkyl, C1-C 

alkoxy, hydroxy, and 5- to 10-membered heteroarvlof R aare independently optionally 

substituted by deuterium.  

[00177] Insomeembodimentsofthecompoundofformula(I), (11), (I-A),(II-A), (I-B), (II

B3), (I-C), (II-C), (I-D), (II-D), (I-E), (II-E), (I-F), (II-F), (I-G), (II-G), (I-H) or (II-H), or a salt 

thereof, R2 isC-C alkyl optionally substituted by R2% In some embodiments, R2 is Ci-C6 

alkyl optionally substituted by R2' where R2 is: halogen (e.g., fluoro); C3-C cycloalkyl 

optionally substituted by halogen (e.g., cyclobutyl optionally substituted by fluoro); 5- to 10

membered heteroaryl optionally substituted by C1-C6 alkyl (e.g., pyrazolyl optionally 

substituted by methyl); -S(0)2R3 -NR4R ;-NR 3C(O)R 4 ; oxo; or -OR3. In sone embodiments, 

R2 is CI-C6 alkyl optionally substituted by Ra where R2a is: halogen (e.g., fluoro); C3

C8 cycloalkyl optionally substituted by halogen (e.g., cyclobutyl optionally substituted by 

fluoro); 5- toI 0-membered heteroaryl optionally substituted by CI-C6 alkyl (e.g., pyrazolyl 

optionally substituted by methyl); 3- to 12-membered heterocyclyl optionally substituted by 

halogen (e.g., oxetanyl optionally substituted by fluoro), -S()2R3 ; -NR4 R; -NR3C(O)R4 ; 

oxo; or -OR3. In some embodiments, R2 is C1-C alkyl optionally substituted by -OR3 

wherein R' is: hydrogen; Ci-C6 alkyl optionally substituted by halogen (e~g., methyl, ethyl, 

difluoromethyl, -C12CHF2, and -C-12CF3); C3-CS cycloalkyl optionally substituted by 

halogen (e.g.cyclopropyl substituted by fluoro); C6-C14 aryl optionally substituted by 

halogen (e.g.phenyl optionally substituted by fluoro); or 5- to 6-membered heteroaryl 

optionally substituted by halogen or C1-C6 alkyl (e.g., pyridinyl optionally substituted by 

fluoro or methyl). In some embodiments, R2 is ---CH2CH20CH3. In some embodiments, R2 is 

C1-C6 alkyl substituted by both halogen and OR3. In some embodiments, R2 is n-propyl 

substituted by both halogen and alkoxy (e.g., -CH2CH(F)CH20CH3). In some embodiments 

where R2 is indicated as optionally substituted byP R2, the R2 moiety is unsubstituted. In some 

embodiments where R2is indicatedas optionally substituted by R2a, the R2 moiety is 

substitutedbyoneR2,.I someembodiments where R 2 is indicated as optionally substituted 

by 2, the R-2moiety is substituted by 2 to 6 or 2 to 5 or 2 to 4 or 2 to 3 Rmoieties, which 

may be the same or different.
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[00178] In someembodimentsofthecompoundofformula(I), (II), (I-A),(11-A), (I-B), (11

B), (I-C), (11-C), (-D), (II-D), (I-E), (II-E), (I-F), (Il-F), (I-G), (11-G), (1-H) or (iI-H), or a salt 

thereof, R2 is C1-C6 alkyl optionally substituted by Ra. In some embodiments, R 2is Ci-C 

alkyl optionally substituted by R? where R2 is: halogen (e.g., fluoro); C3-Cs cycloalkyl 

optionally substituted by halogen (e.g., cyclobutyl optionally substituted by fluoro); 5- to 10

membered heteroaryl optionally substituted by C1-C6 alkyl (e.g., pyrazolyl optionally 

substituted by methyl); -S(O)2R3 ; -NRiR5 ; -NR 3C(O)R4; oxo; or -OR?. In some embodiments.  

R 2 isCi-C6 alkyl optionally substituted by Ra where R2 is:halog(e.g fluoro);C

Cg cycloalkyl optionally substituted by halogen (e.g., cyclobutyl optionally substituted by 

fluoro); 5-toI 0-membered heteroaryl optionally substituted by C1-C6 alkyl (e.g., pyrazolyl 

optionally substituted by methyl); 3- to 12-membered heterocyclyl optionally substituted by 

halogen (e.g., oxetanyl optionally substituted by fluoro); -S(0)2R 3; -NR4 R-; -NR3 C(O)R4 ; 

oxo; or -OR3. In some embodiments, R2 is CI-C6 alkyl optionally substituted by R2a where 

R 2a is: halogen (e.g., fluoro); C3-Cs cycloalkyl optionally substituted by halogen (e.g., 

cyclobutyl optionally substituted by fluoro); C6-C14 aryl (e.g., phenyl); 5- to 10-membered 

heteroaryl optionally substituted by C!-C6 alkyl (e.g., thiazolyl or pyrazolyl optionally 

substituted by methyl); 3- to 12-membered heterocyclyl optionally substituted by halogen or 

oxo (e.g., R" is: oxetanyl optionally substituted by fluoro; tetrahydrofuranyl; pyrrolidinvl 

optionally substituted by oxo; morpholinyl optionally substituted by oxo; or 

dioxanyl); -S(O)2R; -NR4R5; -NR3C()R4 ; oxo; -OR 3; or -CN. In some embodiments, R2 is 

C1-Calkyl optionally substituted by -OR3 wherein R3 is: hydrogen; C1-C6 alkyloptionally 

substituted by halogen (e.g., methyl, ethyl, difluoromethyl, -CH2CHF2, and -CH2CF3); C3-C 

cycloalkyl optionally substituted by halogen (e.g., cyclopropyl substituted by fluoro); C6-C14 

aryl optionally substituted by halogen (e.g., phenyl optionally substituted by fluoro); or 5- to 

6-membered heteroaryl optionally substituted by halogenor C1-C6 alkyl (e.g., pyridinyl 

optionally substituted by fluoro or methyl). In some embodiments, R2 is-CH2CH2OC-3. In 

some embodiments, R2 is C1-C6 alkyl substituted by both halogen and OR3 . In some 

embodiments, R2 is n-propyl substituted by both halogen and alkoxy (e.g., 

CH2CH(F)CH2OC3). In some embodiments where R2 is indicated as optionally substituted 

by R2
a, the R moiety is unsubstituted. In some embodiments where R is indicated as 

optionally substituted by Ra, the R:2moiety is substituted by one R2. In some embodiments 

where R2 is indicated as optionally substituted by R2 , the R2 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. In some 

embodiments, R2 is C -C6 alkyl substituted by two halogen groups, which may be the same or 
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different (e.g., two fluoro groups). In some embodiments, R 2 is C1-C6 alkyl substituted by 

two -OR3 groupsxwhich may be the same or different (e.g., two -- OH groups, one -OH group 

and one -OCH3 group, or two -OCH3 groups). In sone embodiments, R? is C-C6 alkyl 

substituted by one halogen group (e.g., fluoro) and one -OR3 group (e.g., -01- or -OCH3). In 

some embodiments, R2 is C-C 6alkyl substituted by two hialogen groups, which may be the 

same or different (e.g., two fluoro groups), and one -OR3 group (e.g., -OH or -OCH3). In 

some embodiments, R 2 is Ci-C6 alkyl substituted by one halogen group (e.g., fluoro) and two 

-OR3 groups, which may be the same or different (e.g., two -01 groups, one -01- group and 

one -OCH3 group, or two -OC-13 groups).  

[00179] In some embodiments of the compound of fonnula (I). (II), (I-A), (II-A), (I-B), (II

B), (I-C), (1I-C), (1D) (I-) IE,(IE, IF,(IF,(-),(IG,(-)o I-H), or a salt 

thereof, R2 is C3-C6 cycloalkyl optionally substituted by R2i. In some embodiments. R" is C3

C6 cycloalkyl substituted by I or 2 Rb moieties which may be the same or different. In some 

embodiments, R2 is C3-C4 cycloalkyl optionally substituted by halogen (e.g., unsubstituted 

cyclopropyl or cyclobutyl optionally substituted by fluoro). In some embodiments, R 2is C3

C4 cycloalkyl optionally substituted by deuterium, or tritium atom(s). For example, in some 

embodiments, each hydrogen bonded to a ring carbon in the forgoing groups may be replaced 

with acorresponding isotope, e.g., deuterium ortritium. Each hydrogenbondedtoan acyclic 

carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced with a 

corresponding isotope, e.g., deuterium or tritium. Further, for example, the forgoing groups 

may be perdeuterated. in which every hydrogen is replaced with deuterium, or pertritiated, in 

which every hydrogen is replaced with tritium. In some embodiments, one or more ng 

carbons in the forgoing groups may be replaced with 1 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 3 C. In polycyclic rings among the forgoing groups, one 

or more ring carbons may be replaced with 1 C in the ring that substitutes or is fused to the 

ring bonded to the rest of the compound. Further, for example, every ring carbon in the 

forgoing groups may be replaced with 1 3 C.  

[00180] In some embodiments of the compound of formula (I), (II), (I-A), (Il-A), (I-B), (II

B), (I-C), (II-C), (I-D3), (II-D3), (I-E), (II1-E), (I-F7), (II-F7), (I-G), (II-G), (I-H-) or (IHor a salt 

thereof, R2 is hydrogen.  

[00181] In some embodiments of the compound of fonnula (I), (II), (I-A), (II-A), (I-B), (II

B), (I-C), (1I-C), (I-D), (II-D), (I-E), (II-), (-F), (II-F), (I-G), (II-G), (IH) ori- or a salt 
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thereof, R2 is -0-C1-C6 alky Ioptionally substituted by R2 . In some embodiments, R2 is 

OCH3.  

[00182] Also providedisacompoundofformula(I).(11),(I-A),(II-A),(I-B),(II-B),(I-C), 

(11-C), (I-D), (II-D), (I-E), (II-E), (I-F7), (II-F), (I-G) (1I-G), (I-H1) or (IHor a salt thereof, 

0 
FF jZ F 

F 

wherein R is selected from the group consistingof 

F 

F 

FF 
F N 0 O ' O~ OF 0 

FOH 

F 
S O F F F 

0 0' 0' F 0 O N 

F 

F 
F F 

.J - o'1:,,N 0,J N 0 F N HN~t< 

and anyof the foregoing groups wherein any one or more hydrogen atom(s) are replaced with 

deuterium atom(s).  

[001831 Also provided is a compound of formula (1), (II), (I-A), (II-A), (I-B), (11-B), (I-C), 

(11-C), (-D), (11-D), (I-E), (11-E), (I-F), (II-F), (I-G), (11-G), (1-H) or (11-H), or a salt thereof, 

OH F 

H OH OH 
whereinR2isselected from the group consisting of-L 

F OH OH OH F 

0 OH HOH0 
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F ~ h ) N N N 0 
0 01:N 

O2 H NO 

S 0 
and any of the foregoing groups wherein any one or more 

hydrogen atom(s) are replaced with deuterium atom(s).  

[001841 Also provided is a compound of formula (1), (II), (I-A), (II-A), (I-B), (11-B), (I-C), 

(11-C), (-D),(ID)(I-E), (11-E), (I-F), (I-F) (I-G), (11-G), (I-H) or (II-H), or a salt thereof, 

R2a 

wherein R2 is R 2a wherein R" and each R2a are as defined for formula (1).  

[001851 Also provided is a compound of formula (1), (II), (I-A), (II-A), (I-B), (11-B), (I-C), 

(11-C), (-D), (I-D) (E)(11-E), (I-F), (I-F) (I-G), (11-G), (-H) or (II-H), or a salt thereof, 

F 

whereinR2is R2 w Iherein each R2a are as defined frformula (1).  

[00186] Also providedis compound of formula (1), (11), (I-A), (11-A), (I-B), (II-B), (I-C), 

(IC),(D)(I-D)(IE), (I-E), (I-F) (Il-F), (I), (II-G), (1-) or (I-H)or a salt thereof, 

wherein R2 is wherein R? is as defined for formula (I).  

[00187] In one embodiment of formula (1), the tetrahydronaphthyridine group is 

disubstituted with deuterium at the 2-position.  

[00188] In one aspect, provided is a compound of formula (I), or a salt thereof (including a 

pharmaceutically acceptable salt thereof), wherein the compound or salt thereof has any one 

or more of the following structural features ("SF"): 

(SFI) p is 3; 

(SF11) each RO, R", R", R" is hydrogen; 

(SFIII) R'is: 

(A) unsubstituted 5- to 10-membered heteroaryl; 

(B) 5- to 10-membered heteroaryl substituted by 1, 2, 3, 4 or 5 Ri groups 

which may be the same or different; 
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wherein the 5- to 10-memberedheteroaryl of (III)(A) and (III)(B) is: 

(i) pyridinyl; 

(ii) pyrimidinyl; 

(iii) quinoxalinyl; 

(iv) quinazolinyl; 

(v) pyrazolopyrimidinyl; 

(vi) quinolinyl; 

(vii) pyridopyrimidinyl; 

(viii) thienopyrimidinyl; 

(ix) purinyl; 

(x) pyrrolopynimidinyl; 

(xi) benzooxazolyl; 

(xii) benzothiazolvl; 

(xiii) isoquinolinyl; 

(xiv) indolyl; 

(xv) benzoimidazolyl; 

(xvi) pyrazinyl; 

(xvii) indazolyl; or 

(xviii) pyrazolyl; 

(C) unsubstituted naphthalenyl; or 

(D) naphthalenyl substituted by 1, 2, 3 4 or 5 R"i groups which may be the 

same or different; 

(SFIV) each Ra is: 

(A) halogen, such as fluoro, chloro, or bromo; 

(B) Ci-Cs alkyl optionally substituted by halogen, such as -CH3, -CHF2, -CF3, 

or C(C-13)3; 

(C) C3-C6 cycloalkyl, such as cyclopropyl; 

(D) 5- to I0-membered heteroaryl, such as pyridinyl or pyrazoly; 

(E) C6-C1I4 aryl, such as phenyl; 

(F) --CN; 

(G) -OR, such as --OCH3; or 

(H) -NR 4 R ,such as-N(CH3)2 

(SFV) R2 is: 

(A) unsubstituted C1-C6 alkyl, such as C-C2 alkyl; 
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(B) C1-C6 alkyl, such as C1-C2 alkyl each of which is substituted by 1, 2, 3, 4 

or 5 R2
a groups which may be the same or different; 

(C) unsubstituted -O-C1-C6 alkyl, such as -O-CI-C2 alkyl; 

(D) -O-C1-C6 alkyl, such as -O-CI-C2,alkyl, each of which is substituted by 1.  

S34or 5 R groups which may be the same or different; 

(E) unsubstituted C3-C6 cycloalkyl, such as cyclopropyl or cyclobutyl; or 

(F) C3-C6 cycloalkyl. such as cyclopropyl or cyclobutyl. each of which is 

substituted by 1, 2, 3 4 or 5 R2 bgroups which may be the same or different; 

and 

(SFVI) Rais 

(A) halogen, such as fluoro; 

(B) C3-Cs cycloalkyl, such as cyclopropyl or cyclobutyl, each of which is 

optionally substituted by halogen; 

(C) 5- to 10-membered heteroaryl optionally substituted by C1-C6 alky. such 

as pyrazolyl substituted by methyl; 

(D) 3- to 12-membered heterocyclyl optionally substituted by halogen or oxo, 

such as oxetanyl optionally substituted by fluoro, unsubstituted 

tetrahydrofuranyl, pyrrolidinyl substituted by oxo, unsubstituted morpholiny, 

morpholinyl substituted by oxo, or dioxanyl; 

(E) -S(O)2R 3, such as -S(O)2CH3; 

(F) -C(O)NRR, such as -C(O)N(CH3)2; 

(G) -NR3 C(O)R 4,such as -NHC(O)CH3; or 

(H) -OR wherein R is: 

(i) hydrogen; 

(ii) -CH3; 

(iii) -CH2CH-13; 

(iv) -CH2CHF2; 

(v) -CH2CF3; 

(vi) phenyl substituted by 0-2 fluoro groups; or 

(vii) pyridinyl substituted by 0-1 methyl group.  

[00189] It is understood that compounds of formula (I) or any variation thereof described 

herein, or a salt thereof, can in one embodiment have any one or more of the structural 

features as noted above. For example, compounds of formula (I) or any variation thereof 

described herein, or a salt thereof, can in one embodiment have the following structural 
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features: one or two or three or all of (SFI), (SFII), (SFIII) and (SFV). In one such example, 

a compound of formula (1) or any variation thereof described herein, or a salt thereof can in 

one embodiment have the following structural features: (SFI) and any one or two or all of 

(SFII),(SFII)and(SFV)oranysub-embodiment thereof. In one such example, acompound 

of formula (I) or any variation thereof described herein, or a salt thereof. can in one 

embodiment have the following structural features: (SFI) and any one or two or all of (SFI), 

(SFIII) and (SFV) or any sub-embodiment thereof. In one such example, a compound of 

formula (1) or any variation thereof described herein, or a salt thereof, can in one embodiment 

have the following structural features: (SFIII) and any one or two or all of (SFI), (SFII) and 

(SFV) or any sub-embodiment thereof In one such example, a compound of formula (I) or 

any variation thereof described herein, or a salt thereof, can in one embodiment have the 

following structural features: (SFV) and any one or two or all of (SFI), (SFII) and (SFIII) or 

any sub-embodiment thereof It is understood that the sub-embodiments of structural features 

can likewise be combined in any manner. Although specific combinations of structural 

features are specifically noted below, it is understood that each and every combination of 

features is embraced. In one aspect of this variation, (SFI) and (SFII) apply. In another 

variation, (SFI) and (SFIII) apply. In another variation, (SFI) and (SFV) apply. In another 

variation, (SFI) and (SFII) apply. In another variation, (SFI) and (SFV) apply. In another 

variation, (SFIII) and (SFV) apply. In another variation, (SFI), (SFII), and (SFIII) apply. In 

another variation, (SFI), (SFII), and (SFV) apply. In another variation, (SFI), (SFIII), and 

(SFV) apply. In another variation, (SFII). (SFIII), and (SFV) apply. It is understood that each 

sub-embodiment of the structural features apply. For example, (SFIII) is (SFIII)(A)(i), 

(SFIII)(A)(i),(SFIII)(A)(iii), (SFIII)(A)(iv), (SFIII)(A)(v), (SFIII)(A)(vi), (SFIII)(A)(vii), 

(SFII)(A)(vii), (SFIl)()(ix), (SFIII)(A)(x), (SFIII)(A)(xi), (SFIII)(A)(xii), (SFIII)(A)(xiii), 

(SFIII)(A)(xiv), (SFIII)(A)(xv), (SFIII)(xv), (SFIII)(A)(xvi), (hSFIII)(A)(xvii), 

(SFI),I))((S (B)(3)(1i), (SF)(B)(iii), (SFIII)(B(v), (SFIII)(B)(v), (SFIII)(B)(vi), 

(S11)(1)(vIO, (SFIII)(B)(vii), (SFIII)(B)(ix), (SFIll)(BB)x), (SFIll)(B)(xi), (SFIII)(Ba)(xi), 

(SFIII)(B)(xiii), (SFIII)(B)(xiv), (SFIII)(B)(xv,), (SFIII)(B)(xvi), (SFIII)(B3)(xvii), 

(SFIII)(B)(xviii), (SFIII)(C), or (SFIII)(D). In one aspect of this variation, (SFV) Is 

(SFV)(A), (SFV)(B), (SFV)('C), (SFV)(D), (SFV)(E), or (SFV')(F').  

[00190] In another vaiation, (SFI), (SFII), (SFIll)(A)(i), (SFV,)(B),and (SFVI)(A) apply .In 

another variation .(SFI), (SFII). (SFIII)(A)(ii), (SFV)(B), and (SFVI)(A) apply. In another 

variation, (SF), (SFII), (SFIII)(A)(iii), (SFV)(B), and (SFVI)(A) apply. In another variation, 

(SFI), (SFII), (SFIII)(A)(iv), (SFV)(B), and (SFVI)(A) apply. In another variation., (SFI) 
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(SFII), (SFIII)(A)(v), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIlI)(A)(vi),(SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(vii). (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(viii), (SFV)(B), arid (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(ix), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(x), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(xi), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(xii), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(A)(xiii), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(ii), (SFIV)(A), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(13)(ii), (SFIV)(B), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIIl)(B)(ii), (SFIV)(C), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(ii), (SFIV)(D), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(ii), (SFIV)(E), (SFV)(B), and (SFVI)(A)apply. In anothervariation, (SFI), (SFII).  

(SF111)(B)(ii). (SFIV)(F), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(ii), (SFIV)(G), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(ii), (SFIV)(H), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(iv), (SFIV)(A), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(iv), (SFIV)(B), (SFV)(B), and (SFVI)(A) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(iv), (SFIV)(C), (SFV)(B), and (SFVI)(A) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(D), (SFV)(B), and (SFVI)(A) apply. In 

another variation, (SFI), (SFI), (SFIII)(B)(v), (SFIV)(E), (SFV)(B), and (SFVI)(A) apply. In 

another variation, (SFI), (SFII), (SFII)(B)(iv), (SFIV)(F), (SFV)(B), and (SFVI)(A) apply. In 

anothervariation, (SFI), (SFII). (SFIII)(B)(iv), (SFIV)(G), (SFV)(B), and (SFVI)(A)apply 

In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(H), (SFV)(B), and (SFVI)(A) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(A), (SFV)(B), and 

(SFVI)(A)apply. In another variation, (SFI) (SFII), (SFIII)(B)(vii). (SFIV)(B), (SFV)(B), 

and (SFVI)(A) apply. In another variation, (SFI), (SFI), (SFIII)(B)(vii), (SFIV)(C), 

(SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFI) (SFIII)(B)(vii), 

(SFIV)(D), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SFIlI)(B)(vii),(SFIV)(E), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), 

(SFII), (SFIII)()(vii), (SFIV)(F), (SFV)(B), and (SFVI)(A) apply. In another variation, 

(SFI), (SFI1) (SFIII)(B)(vii), (SFIV)(G), (SFV)(B), and (SFVI)(A) apply. In another 

variation, (SFI), (SFII), (SF11)(B)(vii), (SFIV)(H), (SFV)(B), and (SFVI)(A) apply. In 
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another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(A), (SFV)(B), and (SFVI')(A) apply.  

In another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(B), (SFV)(B), and (SFVI)(A) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(C), (SFV)(B), and 

(SFVI)(A) apply. In another variation, (SFI), (SFI), (SFIII)(B)(xvi), (SFIV)(D), (SFV)(B), 

and (SFVI)(A) apply. In another variation, (SFI), (SFI), (SFIII)(B)(xvi), (SFIV)(E), 

(SFV)(B), and (SFV!)(A) apply. In another variation, (SF), (SFII), (SFIII)(B)(xvi), 

(SFIV)(F). (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), (SFII), 

(SF1II)(B)(xvi), (SFIV)(G), (SFV)(B), and (SFVI)(A) apply. In another variation, (SFI), 

(SF1),(SFIII)(B)(xvi), (SFIV)(H), (SFV)(B), and (SFVI)('A) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(v). (SFIV)(B), (SFV)(B), and (SFVI)(A) apply. In another variation, 

(SFI), (SFI) (SF!!I)(B)(viii), (SFIV)(B), (SFV)(B), and (SFVI)(A) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(x), (SFIV)(B), (SFV)(B), and (SFVI)(A) apply. In another 

variatio, (SFI), (SFII), (SFII)(B)(xii), (SFIV)(B), (SFV)(B),and (SFVI)(A) apply. In 

another variation, (SFI), (SFI), (SFIII)(B)(xiv), (SFIV)(B), (SFV)(B), and (SFVI)(A) apply.  

In another variation, (SFI), (SFII), (SFIII)(B)(xv), (SFIV)(B), (SFV)(B), and (SFVI)(A) 

apply. Inanother variation, (SFI), (SFII), (SFIII)(B)(xvii), (SFIV)(B), (SFV)(B), and 

(SFVI)(A) apply. Inanother variation, (SFI), (SFII), (SII)(13)(xviii), (SFIV)(B), (SFV)(B), 

and (SFVI)(A) apply.  

[001911 In another variation, (SFI), (SFII), (SFIII)(A)(), (SFV)(B), and (SFVI)(1-)(ii) apply.  

In another variation, (SFI), (SFII), (SFII)(A)(ii), (SFV)(B), and (SFVI)(H)(ii) apply. In 

another variation, (SFI), (SFI), (SFIII)(A)(iii), (SFV)(B), and (SFVI)(H)(ii) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(iv), (SFV)(B), and (SFVI)(-)(ii)apply. In another 

variation, (SF), (SFII), (SFIII)(A)(v), (SFV')(B), and (SFVI)(H)(ii) apply. In another 

variation, (SF),(SFII), (SFIII)(A)(vi), (SFV)(B), and (SFVI)(H)(ii) apply. In another 

variation, (SF), (SFII), (SFIII)(A)(vii), (SFV)(B), and (SFV )(-)(ii) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(viii), (SFV)(B), and (SFVI)(-1)(ii) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(ix), (SFV)(B),and (SFVI)(H)(ii) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(x), (SFV)(B), and (SFVI)(H)(ii) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(xi), (SFV)(B), and (SFVI)(H)(ii)apply. In another 

variation, (SF), (SFII), (SFIII)(A)(xii), (SFV)(B), and (SFVI)(-I)(ii) apply. In another 

variation, (SF),(SFII), (SFIII)(A)(xiii), (SFV)(B), and (SFVI)(H)(ii)apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(A), (SFV)(B), and (SFVI)()(ii) apply. In 

another variation, (SFI), (SFII), (SF1I)(B)(ii) (SFIV)(B), (SFV)(B), and (SFV)(H)(ii) apply.  

In another variation, (SFI), (SFII), (SFII!)(B)(ii) (SFIV)(C), (SFV)(B), and (SFVI)(H)(ii) 
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apply. In another variation, (SFI), (SFII), (SFLI)(B)(ii). (SFIV)(D), (SFV)(B), and 

(SFVI)(H)(ii) apply. In another variation, (SF1), (SFII), (SFIII)(B)(ii), (SFIV)(E), (SFV)(B), 

and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii). (SFIV)(F), 

(SFV)(B), and (SFVI)(1)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), 

(SFIV)(G), (SFV)(B), and (SFVI)(-I)(ii) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(ii), (SFIV)(H), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(iv), (SFIV)(A), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, 

(SFI), (SFI), (SFIII)(B)(iv), (SFIV)(B), (SFV)(B),and (SFVI)(1)(ii) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(C), (SFV)(B), and (SFVI)(H)(ii) apply. In 

another variation, (SFI), (SFII). (SFIII)(B)(iv), (SFIV)(D), (SFV)(B), and (SFVI)(H)(ii) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(E), (SFV)(B), and 

(SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIH)(B)(iv), (SFIV)(F), (SFV)(B), 

and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(G), 

(SFV)(B), and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), 

(SFIV)(1H), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFI), 

(SFIII)(B)(vii), (SFIV)(A), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, (SFI), 

(SFII), (SFII)(B)(vii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, 

(SFI), (SFI), (SFIII)(B)(vii), (SFIV)(C), (SFV)(B),and (SFVI)(1)(ii) apply. In another 

variation, (SFI), (SFII), (SFI1)(B)(vii), (SFIV)(D), (SFV)(B), and (SFVI)(1-1)(ii) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(E), (SFV)(B), and (SFVI)(H)(ii) 

apply. In another variation, (SFI), (SFI), (SFIII)(13)(vii), (SFIV)(F), (SFV)(B), and 

(SFVI)(1)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(G), (SFV)(B), 

and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIH)(B)(vii), (SFIV)(H), 

(SFV)(B),and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), 

(SFIV)(A), (SFV)(B), and (SFVI)(1)(ii) apply. In another variation, (SFI), (SFII), 

(SF11)(B)(xvi), (SFIV)(B), (SFV)(B), and (SFVI)(1-1)(ii) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(xvi), (SFIV)(C) (SFV)(B),and (SFV)(H)(ii)apply.Inanthervariation, 

(SFI),(SFII),(SFI(xvi), (SFIV)()(D),(SFV)(B), and (SFVI)(H)(ii) apply. inan other 

variation, (SFI), (SF11),(SFIII)(B)(xvi), (SFIV)(E),(V)()(B),a and (SFVI)(H(ii) apply.In 

another aviation, (SFI), (SFII), (SFI )(B)(xvi), (SFIV)(F), (SFV)(B),and(SFVI)()(ii) 

apply. In another variation, (SFI), (SF1), (SFIII)(B)(xvi), (SFIV)(G), (SFV)(B), and 

(SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(H), 

(SFV)(B), and (SFVI)(1)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(v), 

(SFIV)(B), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), 
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(SFIII)(B)(viii), (SFIV)(B), (SFV)(B), and (SFVI)(-I)(ii) apply. In another variation, (SFI), 

(SFIl), (SFIII)(B)(x), (SFIV)(B), (SFV)(B), and (SFVI)(H)(ii) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(xii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(ii) apply. In another 

variation, (SFI), (SFII), (SF111)(B)(xiv), (SFIV)(B), (SFV)(B), and (SFV )(1)(ii) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(xv), (SFIV)(B), (SFV)(B), and (SFVI)(H)(ii) 

apply. In another variation, (SF1), (SFIl), (SFIII)(B)(xvii), (SFIV)(B), (SFV)(B), and 

(SFVI)(H)(ii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xviii), (SFIV)(B), 

(SFV)(B),and (SFVI)(1-1)(ii)apply.  

[00192] In another variation, (SFI), (SFII), (SFIII)(A)(i). (SFV)(B), and (SFVI)(H)(v) apply.  

In another variation, (SFI), (SFII), (SFIII)(A)(ii), (SFV)(B), and (SFVI)(H)(v) apply. In 

another variation, (SFI), (SFII), (SFIII)(A)(iii), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(iv), (SFV)(B), and (SFVI)(1-1)(v) apply. Inanother 

variation, (SFI), (SFII), (SFIII)(A)(v), (SFV)(B),. and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(vi), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFI1), (SFIII)(A)(vii), (SFV)(B), and (SFVI)(H)(v) apply. Inanother 

variation, (SFI), (SFII), (SFIII)(A)(viii), (SFV)(B), and (SFVI)(-1)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(ix), (SFV)(B), and (SFVI)(H)(v) apply. Inanother 

variation, (SFI), (SFII), (SFIII)(A)(x), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(xi), (SFV)(B), and (SFVI)(1-)(v) apply. Inanother 

variation. (SFI), (SFII), (SFIII)(A)(xii), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(xiii). (SFV)(B),and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFI), (SFIII)(B)(ii), (SFIV)(A), (SFV)(B), and (SFVI)(H)(v) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(B), (SFV)(B), and (SFVI)(1-1)(v) apply.  

In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(C), (SFV)(B), and (SFVI)(H)(v) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(D), (SFV)(B),and 

(SFVI)(-1)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(E), (SFV)(B), 

and (SFVI)(H)(v) apply. In another variation, (SFI), (SFII)., (SFIII)(B)(ii), (SFIV)(F), 

(SFV)(B),and (SFVI)(H)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), 

(SFIV)(G), (SFV)(B), and (SFVI)(H)(v) apply. In another variation, (SFI), (SFI), 

(SFIII)(B)(ii), (SFIV)(-), (SFV)(B), and (SFVI)(1)(v) apply. In another variation, (SFI), 

(SF1),(SFIII)(B)(iN), (SFIV)(A), (SFV)(B), and (SFVI)(H)(v) apply. In another variation.  

(SFI), (SFII), (SFIII)(B)(iv), (SFIV)(B), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(C), (SFV)(B), and (SFVI)(H)(v) apply. In 

another variation, (SFI), (SFII), (SFII)(B)(iv),(SFIV)(D), (SFV)(B), and (SFVI)(H)(v) 
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apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(E), (SFV)(B), and 

(SFVI)(H)(v) apply. In another variation, (SFI)., (SFII). (SFIII)(B)(iv), (SFIV)(F), (SFV)(B), 

and (SFVI)(H)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(G), 

(SFV)(B), and (SFVI)(H-)(v) apply. Inanother variation, (SFI), (SFII), (SFIII)(B)(iv), 

(SFIV)(1-1), (SFV)(B), and (SFVI)(-)(v) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(vii), (SFIV)(A), (SFV)(B). and (SFVI)(H)(v) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(vii). (SFIV)(B), (SFV)(B), and (SFVI)(H)(v) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(ii), (SFIV)(C), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(D), (SFV)(B), and (SFVI)(1)(v) apply. In 

another variation, (SFI), (SFII). (SFII)(B)(vii), (SFIV)(E), (SFV)(B), and (SFVI)(H)(v) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(F), (SFV)(B), and 

(SFVI)(1-1)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(G), (SFV)(B), 

and (SFVI)(H)(v) apply. In another variation, (SFI), (SFII)., (SFI11)(B)(ii), (SFIV)(H), 

(SFV)(B),and (SFVI)(H)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), 

(SFIV)(A), (SFV)(B), and (SFVI)(H)(v) apply. In another variation, (SFI), (SFI), 

(SFIII)(B)(xvi), (SFIV)(B), (SFV)(B), and (SFVI)(H1-)(v)apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(xvi), (SFIV)(C), (SFV)(B), and (SFVI)(H)(v) apply. Inanother variation, 

(SFI), (SFI) (SFIII)(B)(xvi), (SFIV)(D), (SFV)(B), and (SFVI)(1-)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(E), (SFV)(B), and (SFVI)(H)(v) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(xvi). (SFIV)(F), (SFV)(B), and (SFVI)(H)(v) 

apply. In another variation, (SFI), (SFII), (SFII)(B)(xvi), (SFIV)(G), (SFV)(B), and 

(SFVI)(I)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(H), 

(SFV)(B), and (SFVI)(I-I)(v) apply. In another variation, (SFI), (SFII), (SFIII)(B)(v), 

(SFIV)(B), (SFV)(B),. and (SFVI)(H)(v) apply. In another variation, (SFI), (SFII), 

(SFIII)(13)(iii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(v) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(x), (SFIV)(B), (SFV)(B), and (SFVI)(1-H)(v)apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(xii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(v) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(xiv), (SFIV)(B), (SFV)(B), and (SFVI)(H)(v)apply. In 

another variation, (SFI), (SFI), (SFIII)(B)(xv), (SFIV)(B), (SFV)(B), and (SFVI)(H)(v) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvii), (SFIV)(B), (SFV)(B), and 

(SFVI)(H)(v) apply. In another variation, (SFI)., (SFII), (SFIII)(B)(xviii), (SFIV)(B), 

(SFV)(B), and (SFVI)(H)(v) apply.  

[00193] In another variation, (SFI), (SFII), (SFIII)(A)(i), (SFV)(B), and (SFVI)(H)(vi) 

apply. In another variation, (SF1), (SFIl), (SFIII)(A)(ii), (SFV)(B), and (SFVI)(H)(vi) apply.  
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In another variation, (SFI), (SFII), (SFIII)(A)(iii), (SFV)(B), and (SFVI)(I)(vi) apply. In 

another variation, (SFI), (SFII), (SFIII)(A)(iv), (SFV)(B), and (SFVI)(H)(vi) apply. In 

another variation. (SFI), (SFII). (SFIII)(A)(v), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(vi), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(vii), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation. (SFI), (SFII), (SFIii)(A)(viii). (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(ix), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFI), (SFIII)(A)(x), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFI), (SFIII)(A)(xi), (SFV)(B), and (SFVI)(-I)(vi) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(xii), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFII), (SFIII)(A)(xiii), (SFV)(B), and (SFVI)(H-)(vi)apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(A), (SFV)(B), and (SFVI)(1-)(vi) apply. In 

another variation, (SFI), (SFII), (SFII1)(B)(ii), (SFIV)(B), (SFV)(B),and(SFVI)(H)(vi) 

apply. In another variation, (SFI), (SFI), (SFIII)(13)(i), (SFIV)(C), (SFV)(B), and 

(SFVI)(H)(vi) apply. In another variation, (SFI), (SFI), (SFIII)(B)(ii), (SFIV)(D), (SFV)(B), 

and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(E), 

(SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII). (SFIII)(B)(ii), 

(SFIV)(F),(SFV)(B),and(SFVI)(1H)(vi),apply.Inanother ariation,(SFI),(SFII), 

(SFIIl)(B)(ii), (SFIV)(G), (SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(ii), (SFIV)(H), (SFV)(B), and (SFVI)(H)(vi) apply. In another variation.  

(SFI), (SFII), (SFIII)(B)(iv), (SFIV)(A), (SFV)(B), and (SFVI)(H)(i) apply. In another 

variation, (SFI), (SFI), (SFIII)(B)(iv), (SFIV)(B), (SFV)(B), and (SFVI)(H)(vi) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(C), (SFV)(B), and (SFVI)(H-1)(vi) 

apply. In another variation. (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(D), (SFV)(B), and 

(SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(E), (SFV)(B), 

and (SFVI)(1-)(vi) apply. Inanother variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(F), 

(SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv) 

(SFIV)(G). (SFV)(B),and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFI), 

(SFIII)(B)(iv), (SFIV)(H), (SFV)(B), and (SFVI)(1)(vi)apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(vii), (SFIV)(A), (SFV)(B), and (SFVI)(I-I)(vi) apply. In another variation, 

(SF1),(SFII), (SF1II)(B)(vii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

variation, (SFI), (SFII), (SFI)(B)(vii), (SFIV)(C), (SFV)(B), and (SFVI)(H)(vi) apply. In 

another variation, (SFI), (SFI), (SFIII)(B)(vii), (SFIV)(D), (SFV)(B), and (SFVI)(H)(vi) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(E), (SFV)(B), and 
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(SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), (SFII)(B)(vii), (SFIV)(F), (SFV')(B), 

and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII)., (SFIII)(B)(vii), (SFIV)(G), 

(SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), 

(SFIV)(1), (SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFI), 

(SFIII)(B)(xvi), (SFIV)(A), (SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(xvi), (SFIV)(B). (SFV)(B), and (SFV)(H)(vi) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(C), (SFV)(B), and (SFVI)(H)(vi) apply. In another 

vriation, (SFI), (SFI), (SFIII)(B)(xvi), (SFIV)(D), (SFV)(B), and (SFVI)(H)(vi) apply. In 

another variation, (SFI), (SFII). (SFIII)(B)(xvi), (SFIV)(E), (SFV)(B), and (SFVI)(H)(vi) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(F), (SFV)(B), and 

(SFVI)(H)(vi) apply. In another variation, (SFI), (SFI), (SFIII)(B)(xvi), (SFIV)(C), 

(SFV)(B), and (SFVI)(-I)(vi) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), 

(SFIV)(H),. (SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(v), (SFIV)(B), (SFV)(B), and (SFVI)(H)(vi) apply. In another variation, (SFI), 

(SFII), (SFII)(B)(viii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(vi) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(x), (SFIV)(B), (SFV)(B), and (SFVI)(-I)(vi) apply. In another 

variation, (SFI), (SFII), (SFI)(13)(xii), (SFIV)(B), (SFV)(B), and (SFVl)(H)(vi) apply. In 

another variation, (SFI), (SFI), (SFII)(B)(xiv), (SFIV)(B), (SFV)(B), and (SFVI)(H')(vi) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(xv), (SFIV)(B), (SFV')(B), and 

(SFVI)(H)(vi) apply. In another variation, (SFI), (SFII). (SFI1)(B)(xvii), (SFIV)(B), 

(SFV)(B),and (SFVI)(H)(vi) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xviii), 

(SFIV)(B), (SFV)(B), and (SFVI)(H)(vi) appiy.  

[00194] In another variation, (SF), (SFII), (SFIII)(A)(i). (SFV')(B), and (SFVI)(H)(vii) 

apply. In another variation. (SFI), (SFII), (SFIII)(A)(ii), (SFV)(B)., and (SFVI)(H)(vii) apply.  

In another variation, (SF), (SFII), (SFIII)(A)(iii), (SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SF), (SFII), (SFIII)(A)(v), (SFV)(B), and (SFVI)(I-H)(vii)apply. In 

another variation, (SFI), (SFII), (SFII)(A)(v),(SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFII), (SFIII)(A)(vi), (SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFI), (SFIII)(A)(vii), (SFV)(B), and (SFVI)(H)(vii)apply. In 

another variation, (SFI), (SFII), (SFIII)(A)(viii), (SFV)(B), and (SFVI)(-1)(vii) apply. In 

another variation, (SFI), (SFII). (SFIII)(A)(ix), (SFV)(B), and (SFV)(H)(vii) apply. In 

another variation .(SFI), (SFII). (SFIII)(A)(x), (SFV)(B), and (SFVI)(H)(vii) apply. In 

anothervariation, (SFI) (SFII), (SFIII)(A)(xi), (SFV)(B),and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFII), (SFlI)(A)(xii),(SFV)(B), and (SFV)(H)(vii)apply. In 
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another variation, (SFI), (SFII), (SFIII)(A)(xiii), (SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFII). (SFIII)(B)(ii), (SFIV)(A), (SFV)(B), and (SFVI)(H)(vii) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(B), (SFV)(B), and 

(SFVI)(H)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(C), (SFV)(B), 

and (SFVI)(-)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(ii), (SFIV)(D), 

(SFV)(B), and (SFVl)(H)(vii) apply. In another variation, (SFI), (SFII)., (SFIII)(B)(ii), 

(SFIV)(E), (SFV)(B), and (SFVI)(H)(vii) apply. In another variation, (SFI), (SFI), 

(SFIII)(B)(ii). (SFIV)(F), (SFV)(B), and (SFVI)(H-)(vii) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(ii), (SFIV)(G), (SFV)(B), md (SFVI)(1-)(vii) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(ii), (SFIV)(H), (SFV)(B), and (SFVI)(H)(vii) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(A), (SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(B), (SFV')(B), and (SFVI)(H)(vii) 

apply. In another variation, (SF1), (SFIl), (SFIII)(B)(iv), (SFIV)(C), (SFV)(B), and 

(SFVI)(H)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), (SFIV)(D), 

(SFV)(B), and (SFVI)(H-)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(iv), 

(SFIV)(E), (SFV)(B), and (SFVI)(1)(vii) apply. In another variation, (SFI), (SFII), 

(SFIII)(B)(iv). (SFIV)(F), (SFV)(B), and (SFVI)(H)(vii) apply. Inanother variation, (SFI), 

(SFII), (SFIII)(B)(iv), (SFIV)(G), (SFV)(B), and (SFVI)()(vii) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(iv), (SFIV)(1), (SFV)(B), and (SFVI)(-I)(vii) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(A),. (SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFI), (SFII)(B)(vii), (SFIV)(B), (SFV)(B), and (SFVI)(H)(vii) 

apply. In another variation, (SFI), (SFI), (SFIII)(B)(vii), (SFIV)(C), (SFV)(B), and 

(SFVI)(-)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(vii), (SFIV)(D), 

(SFV)(B), and (SFVI)(H)(vii) apply. In another variation, (SFI), (SFII), (SFI)(B)(vi), 

(SFIV)(E), (SFV)(B), and (SFVI)(H)(vii) apply. In another variation .(SFI) (SFII), 

(SFIII)(B)(vii), (SFIV)(F), (SFV)(B), and (SFVI)(1-)(vii) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(vii). (SFIV)(G). (SFV)(B), and (SFV1)(H)(vii) apply. In another variation, 

(SFI), (SFII), (SF11)(1)(vii), (SFIV)(H). (SFV)(B), and (SFV)(H)(vii)apply. In another 

variation, (SFI), (SFI), (SFIII)(B)(xvi), (SFIV)(A), (SFV)(B), and (SFVI)(H)(vii) apply. In 

another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(B), (SFV)(B), and (SFVI)(-I)(vii) 

apply. In another variation. (SFI). (SFII), (SFIII)(B)(xvi), (SFIV)(C), (SFV)(B), and 

(SFVI)(H)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xvi), (SFV)(D), 

(SFV)(B), aid (SFVI)(H-)(vii) apply. In another variation, (SFI), (SFI), (SFIII)(B)(xvi), 

(SFIV)(E), (SFV)(B), and (SFVI)(H)(vii) apply. In another variation, (SF),(SFII), 
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(SFI1I)(B)(xvi), (SFIV)(F), (SFV)(B), and (SFVI)(-I)(vii) apply. In another variation, (SFI), 

(SFII), (SFIII)(B)(xvi), (SFIV)(G), (SFV)(B), and (SFVI)(H)(vii) apply. In another variation, 

(SFI), (SFII), (SFIII)(B)(xvi), (SFIV)(H), (SFV)(B), and (SFVI)(H)(vii) apply. In another 

variation, (SFI), (SFII), (SFIII)(B)(v), (SFIV)(B), (SFV)(B),and (SFVI)(H)(vii) apply. In 

another variation, (SF), (SFII), (SFII)(B)(viii), (SFIV)(B), (SFV)(B), and (SFVI)(HI-)(vii) 

apply. In another variation, (SFI), (SFII), (SFIII)(B)(x), (SFIV)(B), (SFV)(B), and 

(SFVI)(H)(vii) apply. In another variation, (SF), (SFI), (SFIII)(B)(xii), (SFIV)(B), 

(SFV)(B), and (SFVI)(H)(vii) apply. In another variation, (SFI), (SFII), (SFIII)(B)(xiv), 

(SFIV)(B), (SFV)(B), and (SFV)(1-)(vii) apply. In another variation, (SFI), (SFII), 

(SFII)(B)(xv), (SFIV)(B), (SFV)(B),and (SFVI)(H)(vii) apply. In another variation, (SFI), 

(SFII), (SF!II)(B)(xvii), (SFIV)(B), (SFV)(B), and (SFV)(I-I)(vii) apply. In another variation, 

(SFI), (SFII), (SFII)(B)(xviii), (SFIV)(B), (SFV)(B), and (SFVI)(-1)(vii) apply.  

[001951 Any variations orcombinations recited herein forcompounds of formula (I)also 

apply to formula (A), with the addition of any possible combinations of R" and R1 6 .  

[00196] Representative compounds are listed in FIG. 1.  

[00197] In some embodiments, provided is a compound selected from Compound Nos. 1-66 

in FIG. 1, or a stereoisomer thereof (including a mixture of two or more stereoisomers 

thereof), or a salt thereof. In some embodiments, the compound is a salt of acompound 

selected from Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof 

[001981 In some embodiments, provided is a compound selected from Compound Nos. 1

147, or a stereolsomer thereof (including a mixtureof two or more stereoisoners thereof), or 

a salt thereof. In some embodiments, the compound is a salt of a compound selected from 

Compound Nos. 1-147, or a stereoisomer thereof.  

[00199] In some embodiments, provided is a compound selected from Compound Nos. 1

665, or a steroisomer thereof (including a mixture of two or more stereoisomers thereof), or 

a salt thereof In some embodiments, the compound is a salt of a compound selected from 

Compound Nos. 1-665,or a stereolsomer thereof.  

[00200] In some embodiments, provided is a compound selected from Compound Nos. 1

780, or a stereoisomer thereof (including a mixture of two or morestereoisomers thereof), or 

a salt thereof In some embodiments, the compound is salt of a compound selected from 

Compound Nos. 1-780, or a stereoisomer thereof 

[00201] In one variation, the compound detailed herein is selected from the group consisting 

of: 

71



WO 2020/210404 PCT/US2020/027335 

4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((6

(difluorometlivl)pyrinmidin-4-vl)anino)butanoic acid; 

4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-niphthyridin-2-I)butyl)amino)-2-(pyrimnidin-4

vlanino)butanoic acid; 

4-(cyclopropyl(4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-vl)butiyl)anino)-2-((I-methvl-1H

pyrazolo[3,4-d]pyrimidin-4-yl)anino)butanoic acid; 

4-((2-hvdroxy-2-nethylpropyl)(4-(5,6,7,S-tetrahvdro-I,8-naphthvridin-2-yl)butyl)amino)-2

(pyrinidin-4-vlamino)butanoic acid; 

4-((2-mnethoxyethyl)(4-(5,6,7,8-tetrahydro-1,8 -naphthyridin-2-yl)butyl)anino)-2-(quinazolin

4-yiamino)butanoic acid; 

4-(cvclopropyl(4-(5.6,7,8-tetrahydro-1.8-naphthvridin-2-yl)butvl)amino)-2-(quinazolin-4

vlamino)butanoic acid; 

2-((7-fluoroquinazolin-4-yi)anino)-4-((2-nethoxyethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-vl)buti)amino)butnoic acid; 

4-((2,2-difluoroethvl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-I)butyl)anino)-2

(quinazolin-4-ylamino)butanoic acid; 

4-((3,3-difluorocvclobityi)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l)butyi)amino)-2

(quinazolin-4-ylamino)butanoic acid; 

4-((2-netioxvethl)(4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-yi)butyl)amino)-2-((2

nethvlquinazolin-4-vl)anino)butanoic acid; 

4-((2-methoxyethyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl)butvl)anino)-2-(pyrido[2,3

d]pyrimidin-4-vlamino)butanoic acid; 

2-((7-fluoro-2-nethvlquinazolin-4-vl)amnino)-4-((2-ncthoxvethyl)(4-(5,6,T8-tetrahydro-1,8

naphthvridin-2-lv)butyi)anino)butanoic acid; 

4-((2-ncthoxycthyl)(4-(5,6,7,8-tetrahydro-I,8-naphthyridin-2-y)buti)anino)-2-((7

(trifluoromethyl)quinazolin-4-yl)anino)butanoic acid;
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4-((2-netioxvethl~)(4-(5,6;7,8-tetrahydro-1,8-naphthyridi-2-l')butyl)anino)-2-((2

(trifluoromnethyl)quinazolin-4-yl)amino)butanoicacid; 

4-((2-nethoxyethyi)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((8

(trifluoronethyl)quinazolin-4-yI)anino)butanoic acid; 

4-((2-metthoxvethyl)(4-(5,6,8-tetrahydro-I,S-naphthyridin-2-yl)butyl)anino)-2-(pyrido[3,2

d]pyrimidin-4-ylamino)butanoic acid; 

4-((2r-methoxyetiyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl)butv)amino)-2-(pyrido[3,4

dipyrimidin-4-vlamino)butanoic acid: 

2-((5-fluoroquinazolin-4-yl)amino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahdro-1.,8

naphthyridin-2-vl)butvl)amino)butanoic acid; 

2-((6-fluoroquinazolin-4-vl)amino)-4-((2-methoxyethyi)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amino)butanoic acid; 

2-((8-fluoroquinazolin-4-yl)anino)-4-((2-nethoxyethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-vl)buti)amino)butnoic acid 

2-((6,7-difluoroquinazolin-4-yl)am-ino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butyl)amino)butanoic acid; 

4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)buty)amino)-2-((2-methy]

6-(trfltuoromethvl)pyrnmidin-4-yl)anino)butanoic acid; 

2-((6-(difluoromethyl)pyrinidin-4-vl)anino)-4-((2-metioxvethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butvl)amino)butanoic acid: 

4-((2-methoxyetliyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl)butvl)anino)-2-((2

(trifltoromethyl)pyrinmidin-4-yl)amino)butanoic acid 

4-((2-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl)butyl)anino)-2

(quinazoin-4-vianino)butanoic acid; 

4-((2-ncthoxycthyl)(4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-y)buti)anino)-2-((6-nethyl

2-(tifluoronethyl)pyrinidin-4-yl)amino)butanoic acid; 
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4-((2-(nethylsulfonvl)etiyl)(4-(5,6,7,8-tetrahydro-1,8-aphthyridin--yl)butl)amnino)-2

(quinazolin-4-vlanino)butanoic acid; 

4-((2-phenoxvethvl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridi-2-l)butl)aniiio)-2-(quinazolin

4-ylamino)butanoic acid; 

4-((3,3-difluoropropyl)(4-(5,6,A8-tetrahydro-1,8-naphthyridii-2-vl)butyl)anino)-2

(quinazolii4-vianino)butanoic acid; 

4-((3-fluoropropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butI)anino)-2-(quinazolin

4-ylanino)butanoic acid; 

4-((2-fluoro-3-methoxypropyl)(4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2

(quinazolin-4-vlamino)butanoic acid; 

2-((7-fluoro-2-methylquinazolin-4-yi)amnino)-4-((2-fluoro-3-enthoxvpropyl)(4-(5,6,7,8

tetrahvdro-1,8-napithyridin-2-vl)butyl)amino)butanoic acid; 

4-(((3,3-difluorocyclobutvl)methyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2

yl)butyi)anino)-2-((7-fluoro-2-methylquinazolin-4-yl)anino)butanoic acid; 

2-(isoquinolin-I-vlamino)-4-((2-methoxvethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyindin-2

yI)butyl)anino)butanoic acid; 

4-((2-(difluoromethoxy)ethyl)(4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-vl)buty)amino)-2

(quinazolin-4-ylamino)butanoic acid 

4-((2-netioxvethl)(4-(5,6.7,8-tetrahydro-1,8-naphthyridin-2-i)butyl)anino)-2-(quinolin-4

ylanino)butanoic acid; 

2-((7-chloroquinazolin-4-yi)amiino)-4-((2-nethoxyethli)(4-(5.,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl)butyi)anino)butanoic acid; 

2-((8-chloroquinazolin-4-vl)anino)-4-((2-ncthoxvethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-lv)buty)anino)butanoic acid 

2-(quinazolin-4-ylamino)-4-((4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butyi)(2-(2,2,2

trifluorocthoxy)ethyl)anino)butanoic acid; 
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2-((7-fluoro-2-methylquinazolin-4-yl)amino)-4-((2-(4-fluorophenoxy)ethyl)(4-(5,6,7,8

tetrahydro-1,8-naphtiridin-2-yl)butyl)anino)butanoic acid; 

4-((3-fluoropropil)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-i)butyl)anino)-2-((7

nethoxyquinazolin-4-yl)amino)butanoic acid; 

4-((2-(2,2-difluorocvclopropoxv)etil)(4-(5,6,7,8-tetrahvdro-1,8-napithvridin-2

yl)butvl)amino)-2-((7-fluoro-2-nethvlquinazolin-4-yl)anino)butanoic acid; 

4-((3-fluoropropyl)( 4 -(5 ,6,7,8-tetralidro-1,8-naphthridin-2-yl)butl)anino)-2-((8

methoxvquinazolin-4-yl)am-ino)butanoic acid; 

2-((6-(1H-pyrazol-1-yl)pyrimidin-4-vl)amino)-4-((2-nethoxycthyi)(4-(5,6,7,8-tetrahydro

1,8-naphthvridin-2-vl)butvl)amino)butanoic acid; 

4-((2-(3,5-dinethvl-iH-pyrazol-i-vi)ethyl)(4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2

yl)butyl)anino)-2-(quinazolin-4-ylanino)butanoic acid; 

4-(((S)-2-fluoro-3-ncthoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)butyl)anino)

2-((2-nethyiquinazolin-4-vl)anino)butanoic acid; 

4-((2-(3,5-difluorophenoxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)am-ino)

2-(quinazolin-4-vlanino)butanoic acid; 

2-((8-chloroquiiazolin-4-vl)amino)-4-((2-(pyridin-2-lox)ethvl)(4-(5,6,7,8-tetrahydro-1,8

naphtlridin-2-vl)butyl)anino)butanoic acid; 

4-((2-(pyidin-2-vloxv)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)butyl)amino)-2

(quinazolin-4-ylamnino)butanoicacid; 

4-((2-(2,2-difiuorocthoxy)ethvl)(4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-vl)butiyl)anino)-2

(quinazolin-4-ylam-ino)butanoic acid 

2-(pyridol3,2-dlpyrinidin-4-vlamino)-4-((4-(5,6,T8-tetralidro-1,S-naphthyridin-2

yl)butvi)(2-(2,2,2-trifluoroethoxy)ethvl)amnino)butanoic acid; 

4-((2-((2-mcthylpyridin-3-vl)oxv)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyl)anino)-2-(quinazolin-4-ylanino)butanoic acid;
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2-((7-fluoro-2-nethylquinazolin-4-yl)amino)-4-((2-((2-nethylpyridin-3-I)oxy)ethyl)(4

(5.,6,7,8-tetrahvdro-I,8-naphthvridin-2-yl)butvl)amino)butanoic acid; 

4-((2-((2-metiyipyridin-3-vl)oxv)ethl)(4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2

yl)butvl)anino)-2-(pyrido[3,2-dlpyrinidin-4-ylamino)butanoic acid; 

4-((2-ethoxyethyl)(4-(5,6,7,S-tetrahvdro-1,8-iaphthvridin-2-yl)butyl)anino)-2-(quinazolin-4

ylamino)butanoic acid; 

2-((7-fluoro-2-nethylquinazolin-4-yl)aino)-4-((2-((6-nethlpyridin-3-vl)oxv)ethyl)(4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyi)amino)butanoic acid; 

4-((2-((6-mcthylpyridin-3-yl)oxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butvl)amino)-2-(pyrido[3,2-d]pyrimidin-4-vlamino)butanoic acid; 

4-((2-((5-fluoropyridin-3-vl)oxv)cthyi)(4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2

yl)butyl)anino)-2-(quinazolin-4-ylanino)butanoic acid; 

4-((2-((6-nethylpyridin-3-yl)oxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyi)anino)-2-(quinazolin-4-ylanino)butanoic acid; 

4-((2-((5-fluoropyridin-3-vl)oxv)ethyli)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2

yI)butyl)amrino)-2-(pyndol3,2-d]pyrimidin-4-ylamino)butanoic acid; 

2-((7-fluoro-2-nethylquinazolin-4-vl)amino)-4-((2-((5-fluoropyridin-3-y)oxy)ethyl)(4

(5,6,A8-tetrahydro-1,8-naphtlhridin-2-vl)butyl)amino)butanoic acid; 

4-(((R)-2-methoxypropil)(4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2

(quinazolin-4-vlanino)butanoic acid; 

4-((2-acetamidoethyl)(4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl)butyI)anino)-2

(quinazolin-4-ylai-no)butanoic acid; 

4-((2-(dimetilainino)-2-oxoethyl)(4-(5.6,7,S-tetrahvdro-1.8-naphthyridin-2-yl)butvl)amino)

2-(quinazolin-4-vlamino)butanoic acid: 

2-((7-fluoro-2-methylquinazolin-4-yi)amino)-4-((2-encthoxypropyl)(4-(5,6,7,8-tetrahydro

1,8-naphtiyridin-2-I)butyl)anino)butanoic acid; and 
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4-((2-methoxypropy])(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((2

nethvlquinazolin-4-vl)anino)butanoic acid.  

[002021 In another variation, the compound detailed herein is selected from the group 

consisting of: 

2-((3-cyanopyrazin-2-yl)am-ino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahvdro-1.8-naphthvridin

2-yl)butyl)amino)butanoic acid; 

2-((5-cyanopyrimidin-2-y)amino)-4-((2-methoxypropyl)(4-(5,6,7,8-tetrahydro-,8

naphthyridin-2-vl)buti)amino)butnoic acid; 

4-((2-nethoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y)butyl)amino)-2-((5

(trifluoromethvl)pyrimidin-2-yl)amino)butanoic acid; 

2-((5-bronopyrinidin-2-yl)amino)-4-((2-.methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-vl)buti)anino)butanoic acid; 

2-((1H-pyrazolo[3,4-dIpyrimidin-4-yl)arnino)-4-((2-methoxypropyl)(4-(5,6,7,8-tetrahydro

1.8-naphthvridin-2-lv)butvl)amino)butanoic acid 

4-((2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)anino)-2-((2

(triflToromethyl)pyrimidin-4-yl)amino)butanoic acid 

4-((2-methoxypropyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-l)butl)anino)-2-((2

pheny7pyrnildi-4-yl)anino)butanoic acid; 

4-((2-nethoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)butyl)amnino)-2-((I

methyl-iH-pyrazolo[3,4-d]pyrimidin-4-yl)amino)butanoic acid; 

4-((2-hydroxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-(quinazolin

4-ylamino)butanoic acid; 

2-((3-cyanopyrazin-2-yl)amino)-4-((2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butyl)amino)butanoic acid; 

2-((6-(1IH-pyrazol-1-vl)pyrimidin-4-vl)amino)-4-((2-methoxypropyl)(4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-vl)butyil)amino)butanoic acid; 
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2-((5-fluoropyrinidin-2-yl)amnino)-4-((2-metioxvpropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butvl)amino)butanoic acid; 

2-((1I-pyrazolo[4,3-d]pyrimidin-7-yl)anino)-4-((2-methoxypropyl)(4-(5,6,7,8-tetraiydro

1,8-naphthyridin-2-vl)buti)anino)butanoic acid; 

4-((2-methoxvpropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-v)butvl)anino)-2-((6

pheny7pyrnildin-4-yl)anino)butanoic acid; 

4-((2r-methoxypropyl)( 4 -(5,6,7,8-tetrahydro-1,8-naphthridin-2-l)butyl)anino)-2-((5

phenvipyrinidin-4-yl)anino)butanoic acid: 

2-((1-methyl-iH-pyrazolo[3,4-d]pyrimidin-4-yl)amnino)-4-((2-phenoxvethyl)(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)butaioic acid; 

2-((5-bromopyrimidin-2-lv)amino)-4-((2-phenoxvethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amnino)butanoic acid; 

2-((5-cyanopyrimidin-2-y)anino)-4-((2-fluoro-3-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-vl)buti)amino)butnoic acid 

4-((2-flioro-3-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1.8-napithvridin-2-vl)butyl)amino)-2

((5-(trifluoronethyl)pyrinidin-2-vl)amino)butanoic acid; 

2-((5-bronopyrimidin-2-yl)amino)-4-((2-fluoro-3-nethoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphtlridin-2-vl)butil)anino)butanoic acid; 

4-((2-fluoro-3-inethoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butl)amino)-2

((2-(trifluoroncthyl)pyrinidin-4-vl)amino)butanoic acid: 

4-((2.2-difluoroethvl)(4-(5,6,,8-tetrahydro-1,8-naphthyridin-2-v)buti)anino)-2-((1

methyl-1H-pyrazolo[3.4-d]pyrimidin-4-yl)amino)butanoic acid; 

4-((2-phenoxyethyl)(4-(5,6,7,8-tetrahvdro-I,8-naphthvridin-2-yl)butyl)amino)-2-((5

(trifluoromethyl)pyrimidin-2-yl)amino)butanoic acid; 

2-((IH-pyrazolo[3,4-d]pyrimidin-4-yl)anino)-4-((2-phenoxycthyl)(4-(5,6,,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amnino)butanoic acid; 
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2-((6-(1HI-pyrazol-1-yl)pyrinidin-4-vl)amino)-4-((2-phenoxyethyl)(4-(5,6,7,8-tetrahvdro-1.8

naphthvridin-2-yl)butvl)amino)butanoic acid; 

4-((2-phenoxvethvl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((2

(trifluoronethl)pyrinidin-4-vl)amino)butanoic acid; 

4-((2-phenoxyethl1)(4-(5,6,7,8-tetrahvdro-I,8-naphthvridin-2-yl)butl)amino)-2-((6

phenyipyrinidin-4-yl)anino)butanoic acid; 

4-((2-phenoxvethvl)(4-(5,6,7.,8-tetrahydro-1,8-naphthyridin-2-vl)butyl)ainio)-2-((2-(pyridin

3-yl)quinazolin-4-yl)amnino)butanoic acid 

4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-vl)butyi)amino)-2-((5

(trifluoromethyl)pvrimidin-2-yl)amino)butanoic acid; 

2-((5-bromopyrimidin-2-lv)amino)-4-((2.2-difluoroethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amnino)butanoic acid; 

4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahvdro-1.8-napithvridin--vl)buitvl)amino)-2-((2

(trifluoronethyl)pyrinidin-4-vl)amino)butanoic acid; 

2-((6-(ilH-pyrazol-1-yl)pvrimidin-4-yl)amino)-4-((2,2-difluorocthvl)(4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl)butyl)amino)butanoic acid; 

4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahvdro-1.8-napithvridin-2-v)butyl)amino)-2-((2

(pyridin-3-vl)quinazolin-4-yl)anino)butanoic acid; 

4-((2-netioxypropyi)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((2

(pyridin-3-yI)quinazolin-4-vl)anino)butanoic acid; 

2-((1-methyl-IH-pyrazolo[3,4-dipyrimidin-4-vl)anino)-4-((2-(methylsulfonvl)ethyl)(4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyi)amino)butanoic acid; 

4-((2-(methvlsulfonvl)ethyl)(4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((5

(trifluoromethyi)pyrimidin-2-vl)amino)butanoic acid; 

2-((5-bromopyrimidin-2-lv)amino)-4-((2-(mthylisulfonyl)cthyli)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amnino)butanoic acid; 
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4-((2-(nethylsulfonvl)etiyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butil)anino)--((2

(trifluoronethvl)pyrimidin-4-yl)amino)butanoic acid; 

4-((2-fluoro-3-nethoxvpropyl)(4-(5.6,7,8-tetrahvdro-I.8-naphthvridin-2-yl)butvl)amino)-2

((1-methvl-iH-pyrazolo[3,4-d]pyrimidin-4-yl)anino)butanoic acid; 

4-((2-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-vI)butvl)anino)-2

(pyrinidin-4-ylamino)butanoic acid; 

4-((2-(methylisulfonil)ethyi)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butyl)anino)-2-((2

(pyridin-3-vl)quinazolin-4-yl)anino)butanoic acid; 

2-((6-(1H-pyrazol-1-yl)pyrimidin-4-vl)amino)-4-((2-fluoro-3-methoxypropyl)(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)butaioic acid; 

4-((2-fluoro-3-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-vl)butvl)amino)-2

((2-(pyridin-3-yi)quinazolin-4-yl)am-ino)butanoic acid; 

4-((2-fluoro-3-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l)butyl)amino)-2

((5-pienyipyrimidin-4-yl)anino)butanoic acid; 

2-((5-cyanopyrimidin-2-vl)amino)-4-((2-phenoxyethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butvi)amino)butanoic acid; 

2-((1H-pyrazolo[3,4-d]pyrimnidin-4-yl)amino)-4-((2,2-diflioroethyl)(4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-vl)buti)amino)butanoic acid; 

4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butvl)amino)-2-((5

(trifluoronethvl)pyrinidin-2-yl)aminio)butanoic acid; 

4-(cvcloprop1(4-(5.6,7,8-tetrahvdro-1.8-napthvridin-2-yl)butvl)armino)-2-((2

(triflToromethyl)pyrinmidin-4-yl)amino)butanoic acid; 

2-((IH-pyrazolo[3,4-dipyrimidin-4-yl)anino)-4-(cyclopropyl( 4 -(5,6,7,8-tetrahydro-1,8

naphthvridin-2-vl)butyl)anino)butanoic acid; 

2-((5-cyclopropylpyrimidin-2-yl)am-ino)-4-((2-phenoxycthyl)(4-(5,67,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amnino)butanoic acid; 
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2-((5-cyanopyrimidin-2-yl)anino)-4-((2,2-difluoroetlhyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butvl)amino)butanoic acid; 

4-((2,2-difluoroethvl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butvl)anino)-2-((5

phenvlpyrimidin-4-yl)anino)butanoic acid; 

4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl)butvl)anino)-2

(pyrinidin-4-ylamino)butanoic acid; 

4-((2.2-difluoroethvl)(4-(5,6,,8-tetrahydro-1,8-naphthyrildin-2-vl)buti)anino)-2-((5

fluoropyrimidin-2-vl)amino)butanoic acid; 

4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yl)butyi)amino)-2-((6

methyl-2-(pyridin-4-vl)pyrimidin-4-yi)amino)butanoic acid; 

4-((2-(4-fluorophenoxy)thyli)(4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yi)butVi)anino)-2

((1-methyl-1iH-pvrazolo[3,4-d]pyrimidin-4-vl)amino)butanoic acid; 

2-((5-cyclopropylpyrinidin-2-yl)amino)-4-((2-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-vl)buti)amino)butanoic acid; 

2-((IlH-pyrazolo[3,4-d]pyrnidii-4-vl)anino)-4-((2-(methylsulfonvl)ethyl)(4-(5,6,7,8

tetrahvdro-1,8-naphthyridin-2-yl)butyl)amino)butanoic acid; 

2-((6-(1IH-pyrazol-1-vl)pyrimidin-4-vl)amino)-4-((2-(methylsuilfonyl)ethyl)(4-(5,6,7,8

tetrahvdro-1,8-iaphthvridin-2-yl)butvl)amino)butanoic acid; 

4-((2-fluoro-3-inethoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyvridin-2-vl)butyl)amino)-2

('pyrimidin-4-ylamino)butanoic acid; 

4-((2-fluoro-3-nethoxvpropyl)(4-(5.,6,7,8-tetrahvdro-I,8-aphthyridin-2-yl)butvl)amino)-2

((6-phenyipyrimidin-4-yl)anino)butanoic acid; 

4-((oxetan-2-vlnethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-yl)butyl)anino)-2

(quinazoin-4-vianino)butanoic acid; 

4-((3-hvdroxy-2-(hydroxymethyl)propyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyl)amino)-2-(quinazolin-4-ylamino)butanoic acid; 
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2-((5-bromopyrinidin-2-vl)amino)-4-((3,3-difluoropropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butvl)amino)butanoic acid; 

4-((3,3-difluoropropyl)(4-(5.6,7,8-tetrahvdro-I.8-naphthvridin-2-yl)butvl)amino)-2-((5

(trifluoronethl)pyrinidii-2-vl)amino)butanoic acid; 

4-((3,3-difluoropropyl)(4-(5,6,7,8-tetrahydro-1,8-naphtiridin-2-vl)butyl)anino)-2-((1

methyl-iH-pyrazoio[3,4-d]pyrimidin-4-vl)amino)butanoic acid; 

4-((3,3-difluoropropyl)(4-(5.,6,7,8-tetrahvdro-I.,8-naphthridin-2-l)butl)amino)-2-((2

(trifltoromethyl)pyrimidin-4-yl)amino)butanoic acid; 

2-((5-cyclopropyprimidin-2-yl)anino)-4-((3.3-difluoropropyl)(4-(5,6,7,8-tetrahydro-1.8

naphthyridin-2-vl)butvl)aminio)butanoic acid; 

4-((3-fluoropropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)butyl)amnino)-2-((i-methyl

1H-pyrazolo[3,4-d]pyrinidin-4-yl)aniio)butanoic acid; 

4-((3-fluoropropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butl)amnino)-2-((5

(trifluoronethyl)pyrinidin-2-vl)amino)butanoic acid; 

2-((5-cyanopyrimidin-2-vl)amino)-4-((2-(4-fluoropheioxy)ethyl)(4-(5,6,,8-tetrahydro-1,8

naphthvridin-2-yl)butyl)amino)butanoic acid; 

4-((2-(4-fluorophenoxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butyl)amino)-2

((5-(trifluoromethl)pyrinidin-2-yl)anino)butanoic acid; 

4-((2-(dimeth'lanino)-2-oxoethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)

2-((I-methyl-IH-pyrazolo[3,4-d]pyrimidin-4-yl)amino)butanoic acid; 

4-((2-(dimethvlanino)-2-oxoethyl)(4-(5,6,7.8-tetrahydro-i,S-naphthyridin-2-yl)butyl)ainio)

2-((5-(trifluoromethyli)primidin-2-yl)anino)butanoic acid; 

4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahvdro-I,8-naphthvridin-2-yl)butvl)anino)-2-((6

phenyipyrimidin-4-yl)amino)butanoic acid; 

2-((IH-pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-((2-(4-fluorophenoxy)cthy)(4-(5,6,7,8

tetrahvdro-1,8-napithvridin-2-vl)butvl)amnino)butanoic acid; 
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2-((5-bromopyrimidin-2-yl)amino)-4-((2-(4-fluorophenoxy)ethvl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butvl)amino)butanoic acid; 

4-((2-(dimethylamino)-2-oxoethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-yl)butyl)amino)

2-((2-(trifluoromethyi)pyrimidin-4-yl)amino)butanoic acid; 

2-((5-cyclopropylpyrimidin-2-yl)anino)-4-((2,2-difluoroethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-lv)butyl)amino)butanoic acid; and 

4-(((3-fluorooxetan-3-yl)methyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y)butl)amino)-2

(quinazolin-4-ylamino)butanoic acid.  

[00203] 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. 1, or a stereoisomer thereof (including a 

mixture of two or more stereolsomers 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 carrier.  

[00204] 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. 1-147, or a stereoisomer 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. 1-147. In one aspect, the composition is a pharmaceutical composition that 

further comprises a pharmaceutically acceptable carrier.  

[00205] In some embodiments, a composition, such as a pharmaceutical composition, is 

provided wherein the composition compnIses a compound selected from the group consisting 

of one or more of Compound Nos. 1-665, or a stereoisomer 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. 1-665. In one aspect, the composition is a pharmaceutical composition that 

further comprises a pharmaceutically acceptable carrier.  

[00206] In some embodiments, a composition, such as a pharmaceutical composition, is 

provided wherein the composition comprises a compound selected from the group consisting 
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of one or more of Compound Nos. 1-780, or a stereoisomer thereof (including a mixture of 

two or more stereoisomers thereof), or a salt thereof. In some embodiments, the composition 

comprises a compound selected from the group consisting of a salt of one or more of 

Compound Nos. 1-780. In one aspect, the composition is a pharmaceutical composition that 

further comprises a pharmaceutically acceptable carrier.  

[002071 The invention also includes all salts of compounds referred to herein, such as 

pharmaceutically acceptable salts. The invention also includes any orall of the 

stereochemical forms, including any enantiomeric or diastereomeric forms, and any 

tautomers or other forns of the compounds described. Unless stereochemistry is explicitly 

indicated in a chemical structure or name, the structure or name is intended to embrace all 

possible stereoisomers of a compound depicted. In addition, where a specific stereochemical 

form is depicted, it is understood that other stereochemical forms are also described and 

embraced by the invention. All forms of the compounds are also embraced by the invention, 

suchas crystalline ornon-crystalline fonns ofthe compounds. It is also understood that 

prodrugs, solvates and metabolites ofthe compounds are embraced by this disclosure.  

Compositions comprising a compound of the invention are also intended, such as a 

composition of substantially pure compound, including a specific stereochemical form 

thereof. Compositions comprising a mixture of compounds of the invention in any ratio are 

also embraced by the invention, including mixtures of two or more stereochemical forms of a 

compound of the invention in any ratio. such that racemic, non-racemic enantioenriched and 

scalemic mixtures of a compound are embraced. Where one or more tertiary amine moiety is 

present in the compound, the N-oxides are also provided and described.  

[00208] Compounds described herein are av 6 integrin inhibitors. In some instances, it is 

desirable for the compound to inhibit other integrins in addition to av 6 integrin. In some 

embodiments, the compound inhibits avP6 integrin and one or more of av P-1, av3, av5, 

a2fi, a3p, a6f1, a7 1and al 131 integrin. In some embodiments, the compound inhibits 

avf36 integrin and avf3l integrin. In some embodiments, the compound inhibits avf36 

Integrin, avf3 integrin and avQ5 integrin. In some embodiments, the compound inhibits 

av6 integrin and a231 integrin. In some embodiments, the compound inhibits avP6 

integrin, a2[31 integrin ad a3(31 integrin. In some embodiments, the compound inhibits 

afvP6 integrin and a6f1 integrin. In some embodiments, the compound inhibits av36 integrin 

and a71 integrin. In some embodiments, the compound inhibits avP6 integrin and al1Q1 

integrin.  
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[00209] In some instances, it is desirable to avoid inhibition of other integrins. In some 

embodiments, the compound is a selective av[36 integrin inhibitor. In some embodiments, the 

compound does not inhibit substantially .4pl, av f8 and/or o23 integrin. In some 

embodiments, the compound inhibits avP6 integrin but does not inhibit substantially a4 1 

integin. In some embodiments, the compound inhibits av6 integin but does not inhibit 

substantially av 8 integrin. In some embodiments, the compound inhibits av 6 integrin but 

does not inhibit substantially a2p3 integrin. In some embodiments, the compound inhibits 

av6 integrin but does not inhibit substantially the avp8 integrin and the a4 1 integrin.  

[00210] The invention also intends isotopically-labeled and/or isotopically-enriched forms 

of compounds described herein. The compounds herein may contain unnatural proportions of 

atomic isotopes at one or more of the atoms that constitute such compounds. In some 

embodiments, the compound is isotopically-labeled, such as an isotopically-labeled 

compound of the formula (I) or variations thereof described herein, where one or more atoms 

are replaced by an isotope of the same element. Exemplary isotopes that can be incorporated 

into compounds of the invention include isotopes of hydrogen, carbon, nitrogen oxygen 

phosphorus, sulfur, chlorine, such as 2H ,C, 1 3C, 4C 1 N, SO, 10,P, 5 S, 8 F, Cl.  

Incorporation of heavier isotopes such as deuterium (2 H or D) can afford certain therapeutic 

advantages resulting from greater metabolic stability, for example, increased in vivo half-life, 

or reduced dosage requirements and, hence may be preferred in some instances. As used 

herein, each instance of replacement of a hydrogen by deuterium is also a disclosure of 

replacing that hydrogen with tritium. As used herein, each instance of enrichment, 

substitution, or replacement of an atom with corresponding isotope of that atom encompasses 

isotopic enrichment levels of one of about: 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 

98%, 99%, 99.5%, 99,6%, 99.7%, 99.8%, 99.9%. or 100%, or a range between any two of the 

preceding percentages.  

[00211] Isotopically-labeled compounds of the present invention can generally be prepared 

by standard methods and techniques known to those skilled in the art or by procedures similar 

to those described in the accompanying Examples substitutingappropriate isotopicaly

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

[00212] In various embodiments, for each of the compounds named or depicted herein, 

specifically disclosed are corresponding isotopically substituted compounds according to the 

following description. For example, disclosed are corresponding isotopically substituted 

compounds in which the groups corresponding to structural variables R and Ria may be 

independently deuterated, e.g., structural variables RI and Ra may be perdeuterated such that 
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every hydrogen therein may be independently replaced with deuterium. Further disclosed are 

corresponding isotopically substituted compounds in which one or more hydrogens in the 

group corresponding to structural variable R1, but not in optional substituent Ra, may be 

independently replaced with deuterium. For example, disclosed are corresponding 

isotopically substituted compounds in which every hydrogen bonded to a ring in the group 

corresponding to R1, but not in optional substituent Ra, may be replaced with deuterium.  

Also disclosed are corresponding isotopically substituted compounds in which one or more 

hydrogens in R1 may be independently replaced with deuterium, e.g., every hydrogen in the 

group corresponding to Ra may be replaced with deuterium.  

[00213] Furtherdisclosed, for example, are corresponding isotopically substituted 

compounds in which the groups corresponding to structural variables R2 and Rza may be 

independently deuterated, e.g., structural variables R' and R2 imay be perdeuterated such that 

every hydrogen therein may be independently replacedxwith deuterium. Also disclosed are 

corresponding isotopically substituted compounds in which one or more hydrogens in the 

group corresponding to R2, 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 R2, the carbon bonding R2 to the rest of the 

compound, may be independently replaced with deuterium. For example, for named 

compounds having -CH2CH2C-12F corresponding to R, also disclosed are corresponding 

isotopicalily substituted compounds in which R2 is -CD2CH2CH2F; for named compounds 

having -CH2-cyciopropyl corresponding to R?, also disclosed are corresponding isotopically 

substituted compounds in which R 2is -CD2-cyclopropyl; and the like. Disclosed are 

corresponding isotopically substituted compounds in which each hydrogen in the group 

corresponding to R2
a may be independently replaced with deuterium. For example, for each 

compound in which R"' is -OCH3, also disclosed are corresponding isotopically substituted 

compounds in which R2 may be -OCD3; for each compound in which Ra 2is -N(CH3)2, also 

disclosed are corresponding isotopically substituted compounds inwhich R2 a may 

be -N(CD3)2; and the like. Further disclosed are compounds in which the I-position of R2 

may be di-deuterated and each hydrogen in the group corresponding to R2 may be replaced 

with deuterium.  

[00214] Also disclosed are corresponding isotopically substituted compounds in which RO, 

R", R, R_, and each R_ are independently deuterated. For example, disclosed are 

corresponding isotopically substituted compounds in which R, R" are deuterium, or R', 

R 3 are deuterium, or RI0 , R, R12, and R 3 are all deuterium. Further disclosed are 
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compounds in which R 4 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 14 is deuterium and each R" independently replaces each hydrogen in 

the ttrahydronaphthyridine-2-yl group at the 5-position, the 6-position, the 7-position, the 5

and 6-positions, the 5- and 7-positions, the 6- and 7-positions, or the 5-, 6-, and 7-positions, 

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

[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 R2 may be di-deuterated; and R2 imay be perdeuterated. Disclosed are 

corresponding isotopically substituted compounds in which every ring hydrogen in R1 may be 

replaced with deuterium. Disclosed are corresponding isotopically substituted compounds in 

which: every ring hydrogen in R 1 may be replaced with deuterium; the I-position of 2 may 

be di-deuterated; R2` may be perdeuterated; R12 and R 1may be deuterium; and the 7-position 

of the tetrahydronaphthyridine-2-yl group may be di-deuterated. Disclosed are corresponding 

isotopically substituted compounds in which: every ring hydrogen in RI may be replaced with 

deuterium; and each hydrogen in R2 may be independently replaced with deuterium.  

Disclosed are corresponding isotopically substituted compounds in which: every ring 

hydrogen in R' may be replaced with deuterium; the 1-position of R2 may be di-deuterated; 

R" may be perdeuterated; and R12 and R" may be deuterium. Disclosed are corresponding 

isotopicalily substituted compounds in which: R1 and R". may be perdeuterated; the 1-position 

of R 2 may be di-deuterated; Ra may be perdeuterated; R1 2 and R 3 may be deuterium; and the 

7-position of the tetrahvdronaphthvridine-2-v group may be di-deuterated. Disclosed are 

corresponding isotopically substituted compounds in which: every ring hydrogen in R1may 

be replaced with deuterium; the i-position of R may be di-deuterated; R may be 

perdeuterated; and R 2 and RI may be deuterium.  

[00216] In sonc embodiments of the named compounds, each hydrogen represented in R', 

Ri R2, R 2, R1, R1, R1 2, R3, and R 4 may independently be tritium. For example, disclosed 

are corresponding isotopically substituted compounds in whichone or more hydrogens in R1, 

Ria, or R and R' may be independently be replaced by tritium. Disclosed are corresponding 

isotopically substituted compounds in which one or more ring hydrogens in R', Ra, or R' and 

Ria may be independently be replaced by tritium. Disclosed are corresponding isotopically 

substituted compounds in which one or more hydrogens in R2, R2", or R2 and R` may be 

independently be replaced by tritium. Disclosed are corresponding isotopically substituted 

compounds in which one or more hydrogens in R2, R2 , r2 and 2 maybeindependently 
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be replaced by tritium. Disclosed are corresponding isotopically substituted compounds in 

which one of the 3- or 4-positions of the tetrahydronaphthyridine-2-yl group may be tritiated, 

eg., the 3-position. Disclosed are corresponding isotopically substituted compounds in which 

one of the 5-, 6-, or 7-positions of the tetraydronaphthyridine-2-yl group may be mono- or 

di-tritiated, e.g., the 7-position may be di-tritiated.  

[002171 In some embodiments of the named compounds, disclosed are corresponding 

isotopically substituted compounds in which one or more carbons may be replaced with "C.  

For example, disclosed are corresponding isotopically substituted compounds in which one or 

more carbons may be replaced with C, such as carbons in R1, Ra, R 2, Ra, the 

tetrahydronaphthyridine-2-lvI ring depicted in the structural formulas herein, and the like. For 

example, in rings represented by R_, Ria, R2 , R2', and/or the tetrahydronaphthyridine-2-yl 

group, one or more ring carbons may be replaced with 1 3 C. For example, polveyclic rings 

represented by R1, R1 , R2, R 2 a, and/or the tetrahydronaphthyridine-2-v group, one or more 

ring carbons in the ring directly bonded to the restof the compound may be replaced with 

3C e.g., in the tetrahvdronapithvridine-2-yl 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 R1, Ri, R R2, and/or the tetrahydronaphthyridine-2-yI group, one or more 

ring carbons may be replaced with `C in a ring that substitutesor is fused to the ring bonded 

to the rest of the compound. For example, in the tetrahydronaphthyridine-2-yl ring, the 

nonaromatic 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 R-, 

Ri, R, R2 and/or the tetrahydronaphthyridine-2-yl ring may be replaced with "C.  

[00218] The invention also includes any or all metabolites of any of the compounds 

described. The metabolites may include any chemical species generated by a 

biotransformation of any of the compounds described, such as intermediates and products of 

metabolism of the compound.  

[002191 Articles of manufacture comprising a compound of the invention, or a salt or solvate 

thereof, in a suitable containerare provided. The container may be a vial, jar, ampoule, 

preloaded syringe, iv. bag, and the like.  

[00220] Preferably, the compounds detailed herein are orally bioavailable. However, the 

compounds may also be formulated for parenteral (e.g., intravenous) administration.  

[00221] One or several compounds described herein can be used in the preparation of a 

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

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

GeneralSynthetic Methods 

[00222] The compounds of the invention 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 followingprocess descriptions, the symbols 

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

above in relation to the formulae herein.  

[00223] Where it is desired to obtain a particular enantiomer of a compound, this may be 

accomplished from a corresponding mixture of enantiomers using any suitable conventional 

procedure for separating or resolving enantiomers. Thus, for example, diastereomeric 

derivatives may be produced by reaction of a mixture of enantiomers, e.g. a racemate, and an 

appropriate chiral compound. The diastereomers may then be separated by any convenient 

means, for example by crystallization, and the desired enantiomer recovered. In another 

resolution process, a racemate may be separated using chiral High Performance Liquid 

Chromatography. Alternatively, if desired a particular enantiomer may be obtained by using 

an appropriate chiral intermediate 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 purify a product of a reaction.  

[00225] Solvates and/or polymorphs of a compound provided herein or a pharmaceutically 

acceptable salt thereof are also contemplated. Solvates contain eitherstoichiometric or non

stoichiometric amounts of a solvent, and are often formed during the process of 

crystallization. Hydrates are formedxwhen the solvent is water, or alcoholates are formed 

when the solvent is alcohol. Polymorphs include the different crystal packing arrangements 

of the same elemental composition of a compound. Polymorphs usually have different X-ray 

diffraction patterns, infrared spectra, melting points, density, hardness, crystal shape, optical 

and electrical properties, stability, and/or solubility. Various factors such as the 

recrystallization solvent, rate of crystallization, and storage temperature may cause a single 

crystal form to dominate.  

[00226] 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 examples herein.  
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[00227] Compounds provided herein may be prepared according to General Schemes A, B, 

C, and D, General Procedures A. B, C, D, E, F, G, H, P, Q, R, S, T, and U, and the examples 

herein.  

[00228] Compounds of formula I IA can be prepared according to General Scheme A, 

wherein R and R2 are as defined for formula (I), or ainv applicable variations detailed herein.  

General Scheme A 

HAT H H AH, R
2  

BocHN g
HO N . + H2  H R2NB HN N 
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2 

[PEA o 'Ni II~H 
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H H 
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6A 7A 8A 

1  2  
UO H, H20 R R2 

HC N THF/M H 
T HFAMCOH [IN N_, N N 

HO 0 

ICA 11A 

[00229] Coupling of IA with a compound of formula 2A in the presence of a suitable 

coupling agent yields a compound of formula 3A, which is reduced to yield a compound of 

formula 4A. Reductive amination of a compound of formula 4A with compound 5A gives a 

compound of formula 6A. Removal ofthe N-Boc protecting group with a compoundof 

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 IOA. Hydrolysis 

of a compound of formula iOA in the presence of a suitable hydroxide source gives 

compounds of formula I1A.  

[00230] Reaction conditions for the transformations of General Scheme Aare provided in 

the General Procedures that follow, in particular General Procedures A, D, EF, G, H, and P.  

[00231] General Scheme A can be modifiedto prepare variants of compounds of formula 

IIA by beginning with variants of IA with 5 and 6 carbon linkers between the nitrogen 

bearing the R2 group and the tetrahydronaphthyridine group. These variants of compounds of 

formula 1IA can be synthesized by using the route described in General Scheme A 

substituting IA with either 5.6,7,8-tetrahvdro-1,8-naphthyridine-2-pentanoicacid 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 5,6,7,8-tetrahydro-1,8-naphthyridine-2-pentanoic acid and 5,6,7,8

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

aminonicotinaldehyde in the presence of an appropriate catalyst followed by hydrogenation 

of the resulting naphthyridine ring to the 5,6,7,8-tetrahydronaphthyridine ring using 

procedures known in the chemical literature.  

[002321 Compounds of formula 1IA can alternatively be prepared according to General 

Scheme B, wherein R and R2 are as defined for formula (I), or any applicable variations 

detailed herein.  

General Scheme B 
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2 2FN H N . N N 

7A SAA 

LOH, 0 2 

THF/Me-0H HN NN , 

Ho o 11A 

[00233] Installation of a N-Boc group of 1B in the presence of a suitable base and di-tert

butyl decarbonate yields a compound of formula 2B, which is reduced to yield a compound 

of formula 3B. Oxidation of a compound of formula 3B with a suitable oxidizing agent gives 

a compound of formula 4B. Reductive amination of a compound of formula 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 formula 7B. RemovaloftheN-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 

compound of fonnula 1OA. Hydrolysis of a compound of formula IA in the presence of a 

suitable hydroxide source gives compounds of formula I IA.  

[002341 Reaction conditions for the transformations of General Scheme B are provided in 

the General Procedures that follow, in particular General Procedures B, D, F, G, H, and P.  
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[00235] General Scheme B can be modified to prepare variants of compounds of formula 

1IA by beginning with variants of 1B with 5 and 6 carbon linkers between the nitrogen 

bearing the R? group and the tetrahydronaphthyridin group. These variants of compounds of 

formula 11 A can be synthesized by using the route described in General Scheme B 

substituting 1B with either ethyl 5-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)pentanoate or 

ethyl 6-(5,6,7,8-tetrahvdro-1.8-naphthyridin-2-yl)hexanoate. Ethyl 6-oxoheptanoate and 

ethyl 7-oxooctanoate can be converted to ethyl 5-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)pentanoate and ethyl 6-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y)hexanoate, respectively, 

by condensation with 2-aminonicotinaldehyde in the presence of an appropriate catalyst 

followed by hydrogenation of the resulting naphthyridine ring to the 5,6,7,8

tetrahydronaphthyridine ring using procedures known in the chemical literature.  

[002361 Compounds of formula 1OC can be prepared according to General Scheme C, 

wherein R is Ci-C. alkvl optionally substituted by R2 , and R and R are as defined for 

formula (I). or any applicable variations detailed herein.  

General Scheme C 
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[00237] Coupling ofIC with compound offormula4C in the presence ofa suitable 

coupling agent yields a compound of formula 2C, which is reduced to yield a compound of 

formula 3C. Reductive amination of a compound of formula 3C with compound 5A gives a 

compound of formula 5C. Global removal of the NBoc protecting groups with a compound 

offonnula 5C by exposure to an appropriate acid gives a compound offormula 6C, which 

can be coupled with a compound of formula SA to give a compound of formula 9C.  
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Hydrolysis of a compound of formula 9C in the presence of a suitable hydroxide source gives 

compounds of formula 10C.  

[00238] Reaction conditions forth transformations of General Scheme C are provided in 

the General Procedures that follow, in particular General Procedures B, D, F G, H, and P.  

[002391 General Scheme C can be modified to prepare variants of compounds of formula 

I0C by beginning with variants of IC with 5 and 6 carbon linkers between the nitrogen 

bearing the -CH2R group and the tetrahydronaphthyridine group. Thesevariantsof 

compounds of formulaI IC can be synthesized by using the route described in General 

Scheme C substituting IC with either 5-(5,6,7,8-tetrahydro-1,8-naphthyridin--yl)pentan-1

amine or 6-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl)hexan-I-amine. 6-oxoheptanoicacid 

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

acid and 5,7,8-tetrahydro-1,8-naphthyridine-2-hexanoic acid, respectively, by condensation 

with 2-aminonicotinaldehyde in the presence of an appropriate catalyst followed by 

hydrogenation of the resulting naphthyridine ring to the 5,6,7,8-tetrahydronaphthyridine 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.  

[002401 Compounds of formula 10C can alternatively be prepared according to General 

Scheme D, wherein R is CI-C5 alkyl optionally substituted bv R, and R1 and R2' are as 

defined for formula (I), or any applicable variations detailed herein.  

General Scheme D 
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[00241] Alkylation of IC with a compound of formula 2D in the presence of a suitable alkyl 

halide yields 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.  

[00242] Reaction conditions for the transformations of General Scheme Dare provided in 

the General Procedures that follow, in particular General Procedures C, F, G, H, and P.  

[00243] General Scheme D can be modified to prepare variants of compounds of formula 

IOC by beginning with variants of IC with 5 and 6 carbon linkers between the nitrogen 

bearing the -CH2R group and the tetrahydronaphthyridine group. These variants of 

compounds of formula IOC can be synthesized by using the route described in General 

Scheme D substituting 1C with either 5-(5,6;7.8-tetrahydro-,8-naphthyridin-2-yl)pcntan-I

amine or 6-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)hexan-i-amine. 6-oxoheptanoic acid 

and 7-oxooctanoic acid can be converted to 5,6,7,8-tetrahvdro-1,8-naphthyridine-2-pentanoic 

acid and 5,6,7,8-tetrahydro-1,8-naphthyridine-2-hexanoic acid, respectively, by condensation 

with 2-aminonicotinaldehyde in the presence of an appropriate catalyst followed by 

hydrogenation of the resulting naphthyridine ring to the 5,67,8-tetrahydronaphthyridine 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.  

[00244] Compounds of formula If can be prepared according to General Scheme E. It is 

understood the ring bearing the Het description can be any heteroaromatic ring.  
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General Scheme E 
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[00245] Hydrolysisof a compound of formula la gives a compound of formla lb which 

can be alkylated with a suitable electrophile to give a compound of formula 1c. Deprotection 

under reductive conditions of a compound of formula I gives a compound of formula Id.  

Metal catalyzed cross coupling ofa halogenated arene with a compound of formula Id gives 

a compound of fonnula Ic. which can be hydrolyzed under acidic conditions to give 

compound of formula If.  

[002461 Reaction conditions for the transformations of General Scheme E are provided in 

the General Procedures that follow, in particular General Procedures Q, R, S, T, and U.  

[00247] 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. For a 

general description of protecting groups and their use, see P.G.M. Wuts and T.W. Greene, 

Greene's Protective Groups in Organic Synthesis 4th edition, Wiley-Interscience, New York, 

2006.  

[002481 Additional methods of preparing compounds according to Formula (I), and salts 

thereof, are provided in the Examples. As a skilled artisan would recognize, the methods of 

preparation taught herein may be adapted to provide additional compounds within the scope 

of Formula (I), for example, by selecting starting materials which would provide a desired 

compound.  
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Pharmaceutical Compositions and Formulations 

[00249] Pharmaceutical compositions of any of the compounds detailed herein, including 

compounds of the formula (1). (I-A), (I-B), (I-C) (I-D), (I-E), (I-F), (I-G), (-H), (II), (II-A), 

(I-B), (Il-C), (II-D), (II-E), (II-F), (II-G), or (Il-H), or a salt thereof, or any of compounds of 

FIG. 1, or a salt thereof, or mixtures thereof, are embraced by this invention. Pharmaceutical 

compositions of any of the compounds detailed herein, including compounds of the formula 

(Il-F),(1-),or (-H)or a salt thereof, or any of compounds of FIG. 1. or a salt thereof, or 

mixtures thereof, are embraced by this invention. Pharmaceutical compositions of compounds 

of the formula (A), or a salt thereof, or mixtures thereof, are embraced by this invention.  

Thus, the invention includes pharmaceutical compositions comprising a compound of the 

invention or a pharmaceutically acceptable salt thereof and a phanaceutically acceptable 

carrier or excipient. In one aspect, the pharmaceutically acceptable salt is an acid addition 

salt, such as a salt forced 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 suitable for administration by inhalation. In one 

embodiment, the pharmaceutical composition is a composition for controlled release of any 

of the compounds detailed herein.  

[002501 A compound as detailed herein may in one aspect be in a purified forn and 

compositions comprising a compound in purified forms are detailed herein. In one 

embodiment, compositions may have no more than 35% impurity, wherein the inpurity 

denotes a compound other than the compound comprising the majority of the composition or 

a salt thereof, for example, a composition of a compound selected from a compound of FIG.  

1 may contains no more than 35% impurity, wherein the impurity denotes a compound other 

than the compound of FIG. I or a salt thereof In one embodiment, compositions may have 

no more than 35% impurity, wherein the impurity denotes a compound other than the 

compound comprising the majority of the composition or a salt thereof, for example, a 

composition of a compound selected from a compound of FIG. 1 may contain no more than 

35% impurity, wherein the impurity denotes a compound other than the compound of FIG. 1, 

or a salt thereof In one embodiment, compositions may contain no more than 25% impurity.  

In one embodiment, compositions may contains no more than 20% impurity. In still further 

embodiments, compositions comprising a compound as detailed herein or a salt thereof are 

provided as compositions of substantially pure compounds. "Substantially pure" 

compositions comprise no more than 10% impurity, such as a composition comprising less 

96



WO 2020/210404 PCT/US2020/027335 

than 9%, 7%, 5%,3%, 1%, or 0.5% impurity. In some embodiments, a composition 

containing a compound as detailed herein or a salt thereof is 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% 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 9% impurity. In a further variation, a composition 

of substantially pure compound or a salt thereof is provided wherein the composition contains 

or no more than 7% impurity. In a further variation, a composition of substantially pure 

compound or salt thereof is provided wherein the composition contains or no more than 5% 

impurity. In another variation, a composition of substantially pure compound or a salt thereof 

is provided wherein 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 wherein 

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% impurity. In yet other variations, 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 preferablyno more than 1% impurity 

or most preferably no more than 0.5% impurity, which impurity may be the compound in a 

different stereochemical form. For instance, a composition of substantially pure (S) 

compound means that the composition contains no more than 10% or no more than 5% or no 

more than 3% or no more than 1% or no more than 0.5% of the (R) form of the compound.  

[00251] In one variation, the compounds herein are synthetic compounds prepared for 

administration to an individual such as a human. In another variation, compositions are 

provided containing a compound in substantially pure form. In another variation, the 

invention embraces pharmaceutical compositions comprising a compound detailed herein and 

a pharmaceutically acceptable carrier or excipient. In another variation, 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.  

[00252] A compound detailed herein or salt thereof may be formulated for any available 

delivery route, including an oral, mucosal (e.g., nasal, sublingual, vaginal, buccal or rectal), 

parenteral (e.g., intramuscular, subcutaneous or intravenous), topicalor transdermal delivery 

form. A compound or salt thereof may be formulatd with suitable carriers to provide 

delivery forms that include, but are not limited to, tablets., caplets, capsules (such as hard 

97



WO 2020/210404 PCT/US2020/027335 

gelatin capsules or soft elastic gelatin capsules), cachets, troches, lozenges, gums, 

dispersions, suppositories, ointments, cataplasms (poultices), pastes, powders, dressings, 

creams, solutions, patches, aerosols (e.g., nasal spray orinhalers), gels, suspensions(e.g.  

aqueous or non-aqueous liquid suspensions, oil-in-water emulsions or water-in-oil liquid 

emulsions), solutions and elixirs.  

[002531 One or several compounds described herein or a salt thereof can be used in the 

preparation of a formulation, such as a pharmaceutical formulation, by combining the 

compound or compounds, or a salt thereof, as an active ingredient with a pharmaceutically 

acceptable carrier, such as those mentioned above. Depending on the therapeutic form of the 

system (e.g., transdermal patch vs. oral tablet), the carrier may be in various forms. In 

addition, pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re

wetting agents, emulgators, sweeteners, dyes, adjusters, and salts for the adjustment of 

osmotic pressure, buffers, coating agents or antioxidants. Formulations comprising the 

compound may also contain other substances which have valuable therapeutic properties.  

Pharmaceutical formulations may be prepared by known pharmaceutical methods. Suitable 

formulations can be found, e.g., in Remington: TheScience and Practice ofPharmacv, 

Lippincott Williams &Wilkins, 21"ed. (2005). which is incorporated herein by reference.  

[00254] Compounds as described herein may be administered to individuals (c.g.. a human) 

in a form of generally accepted oral compositions, such as tablets, coated tablets, and gel 

capsules in a hard or in soft shell, emulsions or suspensions. Examples of carriers, which may 

be used for the preparation of such compositions, are lactose, corn starch or its derivatives, 

tale, stearate or its salts, etc. Acceptable carriers for gel capsules with soft shell are, for 

instance, plant oils, wax, fats, semisolid and liquid poly-ols, and so on. In addition, 

phannaceutical formulations may contain preservatives., solubilizers, stabilizers, re-wetting 

agents, emulgators, sweeteners, dyes, adjusters, and salts for the adjustment of osmotic 

pressure, buffers, coating agents or antioxidants.  

[002551 In one embodiment, the compounds can be administered in the liquid vehicle ORA

SWEET@ from PERRIGO@, Allegan, Michigan, which is a syrup vehicle having ingredients 

of purified water, glycerin, sorbitol, sodium saccharin, xanthan gum, and flavoring, buffered 

with citric acid and sodium citrate, preserved with methylparaben (0.03%), potassium 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 

pharmaceutically acceptable grade of water, for example, sterile water.  
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[00256] 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 fonnulated as a 10 mg tablet.  

[00257] Compositions comprising a compound provided herein are also described. In one 

variation, the composition comprises a compound and a pharmaceutically acceptable carrier 

or excipient. In another variation, a composition of substantially pure compound is provided.  

In some embodiments, the composition is for use as a humanor veterinary medicament. In 

some embodiments, the composition is for use in a method described herein. In some 

embodiments, the composition is for use in the treatment of a disease or disorder described 

herein.  

methods offUse 

[00258] Compounds and compositions ofthe invention, such as a pharmaceutical 

composition containing a compound of any formula provided herein or a salt thereof and a 

pharmaceutically acceptable carrier or excipient, may be used in methods of administration 

and treatment as provided herein. The compounds and compositions may also be used in in 

vitro methods, such as in vitro methods of administering a compound or composition to cells 

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

[002591 In one aspect, provided is a method of treating a fibrotic disease in an individual in 

need thereof comprising administering to the individual a therapeutically effective amount of 

a compound of formula (I), or any variation thereof, e.g., a compound of formula (I-A), (I-B), 

(-C), (I-D), (I-E), (I-F), (I-G), (H)(II), (I-A), (II-B), (II-C), (I-D), (II-E), (II-F), (II-G), or 

(II-H). a compound selected from Compound Nos. 1-66 in FIG. 1. or a stereoisomer thereof, 

orapharmaceutically acceptable salt thereof. In one aspect, provided is method oftreating 

a fibrotic disease in an individual in need thereof comprising administering to the individual a 

therapeutically effective amount of a compound of formula (1), or any variation thereof, e.g.  

a compound of formula (I-A), (-B), (I-C), (P-D), (I-E). (I-F), (I-G), (I-H), (II), (II-A), (IP-B), 

(Il-C),(II-D),(Il-E),(i-F),(I-G), or (II-I), a compound selected from Compound Nos. 1

147, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof In one aspect, 

provided is a method of treating a fibrotic disease in an individual in need thereof comprising 

administering to the individual a therapeutically effective amount of a compound of formula 

(I), or any variation thereof, e.g. a compound of formula (I-A), (I-B), (I-C), (I-D), (I-E), (I

F), (I-G), (-H), (II), (II-A), (Il-B), (I-C), (II-D), (11-E), (11-F), (II-G), or (I-H), a compound 

selected from Compound Nos. 1-665, or a stercoisomer thereof, or a pharmaceutically 
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acceptable salt thereof In one aspect, provided is a method of treating a fibrotic disease in an 

individual in need thereof comprising administering to the individual a therapeutically 

effective amount of a compound of formula (1), or any variation thereof, e.g.. a compound of 

formula (I-A), (I-B), (I-C), (I-D), (I-E), (I-F), (I-G), (I-H1), (II), (II-A), (11-B3), (II-C), (II-D), 

(II-E),(I1-F),(I-G), or (II-),a compound selected from Compound Nos. 1-780, or a 

stereoisomer thereof, or a pharmaceutical acceptable salt thereof. In one aspect, providedis 

a method of treating a fibrotic disease in an individual in need thereof comprising 

administering to the individual a therapeutically effective amount of a compound of formula 

(A), or any variation thereof, or a stereoisomer thereof, or a pharmaceutically acceptable salt 

thereof In one aspect, the individual is ahuman.The individual, such as human, maybe in 

need of treatment, such as a human who has or is suspected of having a fibrotic disease.  

[002601 In another aspect, provided is a method of delaying the onset and/or development of 

a fibrotic disease in an individual (such as a human) who is at risk for developing a fibrotic 

disease. It is appreciated that delayed development may encompass prevention in the event 

the individual does not develop the fibrotic disease. An individual at risk of developing a 

fibrotic disease in one aspect has or is suspected of having one or more risk factors for 

developing a fibrotic disease. Risk factors for fibrotic disease may include an individuals age 

(e.g., middle-age or older adults), the presence of inflammation .having one or more genetic 

component associated with development of a fibrotic disease, medical history such as 

treatment with a drug or procedure believed to be associated with an enhanced susceptibility 

to fibrosis (e.g., radiology) or a medical condition believed to be associated with fibrosis, a 

history of smoking, the presence of occupational and/or environmental factors such as 

exposure to pollutants associated with development of a fibrotic disease. In some 

embodiments, the individual at risk for developing a fibrotic disease is an individual who has 

or is suspected of having NAFLD, NASH, CKD, scleroderna, Crohn's Disease, NSIP, PSC, 

PBC, or is an individual who has had or is suspected of having had a myocardial infarction.  

In some embodiments, the individual at risk for developing a fibrotic disease has or is 

suspected of having psoriasis.  

[00261] 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).  

[00262] In some embodimentsthe fibrotic disease ispulmonaryfibrosis (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 biliaryfibrosis (such as PBC). In some embodiments, the fibrotic diseases 

psoriasis.  

[002631 In some embodiments, the fibrotic disease is a pulmonary fibrosis, e.g., idiopathic 

pulmonary fibrosis (IPF). In some embodiments, the pulmonary fibrosis is, e.g., interstitial 

lung disease, radiation-induced pulmonaryfibrosis, or systemic sclerosis associated 

interstitial lung disease.  

[00264] In some embodiments, the fibrotic disease is aprimary sclerosing cholangitis, or 

biliary fibrosis. In some embodiments, the fibrotic disease is primary biliary cholangitis (also 

known as primary biiary cirrhosis) or biliary atresia.  

[002651 In some embodiments, the fibrotic disease is fibrotic nonspecific interstitial 

pneumonia (NSIP).  

[00266] In some embodiments, the fibrotic disease is a liver fibrosis, e.g., infectious liver 

fibrosis (from pathogens such as HCV, HBV or parasites such as schistosomiasis), NASH, 

alcoholic steatosis induced liver fibrosis, and cirrhosis. In some embodiments, the liver 

fibrosis is nonalcoholic fatty liver disease (NAFLD). In some embodiments, the liver fibrosis 

is NASH.  

[002671 In some embodiments, the fibrotic disease is biliary tract fibrosis.  

[002681 In some embodiments, the fibrotic disease is renal fibrosis, e.g., diabetic 

nephrosclerosis, hypertensive nephrosclerosis, focal segmental glomerulosclerosis ("FSGS"), 

and acute kidney injuryfrom contrast induced nephropathy. In several embodiments, the 

fibrotic disease is diabetic nephropathy, diabetic kidney disease, or chronic kidney disease.  

[00269] In some embodiments, the fibrotic disease is characterized by one or more of 

glomerulonephritis, end-stage kidney disease, hearing loss, changes to the lens of the eye, 

hematuria, or proteinuria. In some embodiments, the fibrotic disease is Alport syndrome.  

[002701 In some embodiments, the fibrotic disease 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 sclerosis.  

[00271] In some embodiments, the fibrotic disease is atherosclerosis or restenosis.  

[00272] In some embodiments, the fibrotic disease is a gastrointestinal fibrosis, e.g., Crohn's 

disease.  

[00273] In sone embodiments, the fibrotic disease is cardiac fibrosis, e.g., post myocardial 

infarction induced fibrosis and inherited cardiomyopathy.  
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[00274] In some embodiments, the fibrotic disease is psoriasis.  

[00275] In some embodiments, methods may include modulating the activity of at least one 

integrin in a subject in need thereof. For example, the method may include modulating the 

activity of avP6. The method may include modulating the activity of avpi. The method may 

include modulating the activity of avfi and avP6. Modulating the activity of the at least one 

integrin may includee.g. inhibiting the at least one integrin. The method may include 

administering to the subjectan amount ofthe compound orapharmacutically acceptable salt 

thereof effective to modulate the activity of the at least one integrin in the subject, e.g., at 

least one of av[31 and avf3. The subject in need of modulating the activity of at least one 

integrin may have anyof the fibrotic disease or conditions described herein. For example, 

the fibrotic disease or condition may include idiopathic pulmonary fibrosis, interstitial lung 

disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD), 

nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis., Alport 

syndrome, primary sclerosing cholangitis, primary biliary cholangitis (also known as primary 

biliary cirrhosis), biliary atresia, systemic sclerosis associated interstitial lung disease, 

scleroderma (also known as systemic sclerosis), diabetic nephropathy, diabetic kidney 

disease, focal segmental glomerulosclerosis, chronic kidney disease, or Crohn's Disease. '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 

effective to modulate the activity of the at least one integrin in the subject, e.g., at least one of 

avi and vP,6. the subject being in need of treatment for NASH. The method may include 

administering to the subject an amount of the compound or a pharmacutically acceptable salt 

thereof effective to modulate the activity of the at least one integrin in the subject, e.g.,at 

least one of avp iand avf6, the subject being in need of treatment for IPF.  

[00276] The fibrotic disease maybe mediated primarily by av6, for example, the fibrotic 

disease may include idiopathic pulmonary fibrosis or renal fibrosis. Accordingly, the method 

mar include modulating the activity of avfs to treat conditions primarily mediated by vf6 

such as IPF. The fibrotic disease may be mediated primarily by avi, for example, the 

fibrotic disease may include NASH. Accordingly, the method may include modulating the 

activity of av[31 to treat conditions primarily mediated by av[1, e.g., NASH. The fibrotic 

disease may be mediated by av1 and avPs, for example, the fibrotic disease may include 

PSC or biliary atresia. Accordingly, the method may include modulating the activity of av5i 

and avP6 to treat conditions mediated by both av 1 and v s.  
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[00277] The compound may be amodulator, e.g., an inhibitor, of avi1. The compound may 

be a modulator, e.g.. an inhibitor, of av3. The compound may be a dual modulator, such as a 

dual inhibitor, e.g., dual selective inhibitor, of avi and avp6. For example, Table B-3 

demonstrates that some exemplary compounds primarily inhibit av1i over avp6; some 

exemplary compounds primarily inhibit avp over avoi; and some exemplary compounds 

inhibit av3i and vf36, comparably, and may be considered, e.g., "dual av i/v[36 inhibitors." 

[00278] Modulating or inhibiting the activity of one or both of av3integrin and av46 

integrin, thereby treating a subject with a fibrotic disease, indicates that avi integrin, vWP 

integrin, or av3i integrin and av36 integrin are modulated or inhibited to a degree sufficient to 

treat the fibrotic disease in the subject.  

[00279] In one aspect, provided is a compound of formula (A), formula (1), or any variation 

thereof, e.g., a compound of formula (I-A), (-B), (I-C), (I-D), (I-E), (I-F), (I-G), (I1),(II) 

(I-A), (II-B), (II-C), (11-D), (1-E), (11-F), (11-G), or (I-H). a compound selected from 

Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable 

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

[00280] In one aspect, provided is a compound of formula (A), formula (1), or any variation 

thereof, e.g., a compound of formula (I-A), (-B), (1-C), (I-D), (I-E), (I-F), (I-G), (1-H),(II), 

(11-A), (11-B), (11-C), (11-1), (II-E), (11-F), (11-G), or (11-H), a compound selected from 

Compound Nos. 1-147, or a stereoisomer thereof, or a pharmaceutically acceptable salt 

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

[00281] In one aspect, provided is a compound of fonnula (A), formula (1), or any variation 

thereof, e.g.. a compound of formula (I-A), (-B), (I-C), (I-D), (I-E), (I-F), (I-G), (I-H), (II), 

(II-A), (II-B), (I1-C), (11-D), (II-E), (11-F), (II-G), or (II-),a compound selected from 

Compound Nos. 1-665, or a stereoisomer thereof, or a pharmaceutically acceptable salt 

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

[00282] In one aspect, provided is a compound of formula (A), formula (1), or any variation 

thereof, e.g., a compound of formula (I-A), (-B), (I-C), (I-D), (I-E), (I-F), (I-G), (-H), (Ii), 

(II-A), (11-B), (11-C), (11-D), (i-E), (11-F), (1-G), or (11-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.  

[00283] Also provided is use of 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), (I-F), (I-G), (I-H), (II), 

(i-A),(Il-B),(I-C),(I-D), (II-E), (11-F), (I1-G), or(II-),a compound selected from 
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Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable 

salt thereof, in the manufacture of a medicament for the treatment of a fibrotic disease.  

[00284] Also provided is use of a compoundof formula (A), formula (), or any variation 

thereof, e.g., a compound of fomnula (I-A), (I-B), (I-C), (I-D), (I-E), (1-F), (I-G), (I-H), (II), 

(II-A), (I-B), (I-C), (I1-D), (11-E), (11-F), (II-G), or (I-),a compound selected from 

Compound Nos. 1-147, or a stereoisomer thereof, or a pharmaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a fibrotic disease.  

[00285] Also provided is use of a compound of formula (A), formula (1), or any variation 

thereof, e.g.. a compound of formula (I-A), (-B), (I-C), (I-D), (I-E), (I-F), (I-G), (-H),(II), 

(11-A), (11-B), (II-C), (1I-D), (II-E), (I-F), (1I-G), or (11-H), a compound selected from 

Compound Nos. 1-665, or a stereoisomer thereof, or a phannaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a fibrotic disease.  

[002861 Also provided is use of a compound of formula (A), formula (1), or any variation 

thereof, e.g.. a compound of formula (I-A) (-B), (I-C), (I-D), (I-E), (I-F), (I-G), (I-H), (11), 

(Il-A),(11-B),(11-C), (II-D), (II-E), (11-F), (11-G), or (1-H-),a compound selected from 

Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically acceptable salt 

thereof, in the manuf-acture of a medicament for the treatment of a fibrotic disease.  

[00287] 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 (1). or any variation thereof, e.g. a compound of formula (I-A), (1-B), (I-C), (I-D), (1

E), (I-F), (I-G), (I-H), (II), (II-A), (II-B3), I (II-(ID, (II-E), (II-F), (II-G), or (II-H), a.  

compound selected from Compound Nos. 1-66 in FIG. 1, or astereoisomer thereof or a 

pharmaceutically acceptable salt thereof, or a dosige forn disclosed herein, wherein the 

subject has at least one tissue in need of therapy and the tissue has at least one elevated level 

of: aVQ1 integrinactivity and/or expression;aVD6 integrin activity and/or expression; a 

pSMAD/SMAD value; new collagen formation or accumulation; total collagen; and Type I 

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 tissue, liver tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal 

tissue, gall bladder tissue, and bile duct tissue. In some embodiments, the tissue has an 

elevated pSMAD2/SMAD2 value oran elevated pSMAD3/SMAD3 value compared to the 

healthy state of the tissue.  

[00288] Methods of detenine the values of aVPl integrin activity and/or expression; aVP6 

integrin activity and/or expression; a pSMAD/SMAD value; new collagen formation or 
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accumulation; total collagen; and Type I Collagen gene Collal expression are known in the 

art and exemplary methods are disclosed in the Examples, such as antibody assays of tissue 

samples, such as a biopsy sample.  

[00289] In sone embodiments, the method selectively reduces aV 1 integrin activity and/or 

expression compared to aV 6 integrin activity and/or expression in the subject. In some 

embodiments, the method selectively reduces a/v6 integrin activity and/or expression 

compared to av1i integrin activity and/or expression in the subject. In some embodiments, 

the method reduces both avoi integrin and av 6integrin activity and/or expression compared 

to at least one other av-containing integrin in the subject. In some embodiments, the activity 

of aVf1lintegrin in one or more fibroblasts is reduced in the subject. In some embodiments, 

the activity of Vj6 integrin in one or more epithelial cells is reduced in the subject.  

[002901 In another aspect, provided herein is a method of treating a subject in need thereof, 

comprising administering to the subject a therapeutically effective amount of a compound of 

formula (I). or any variation thereof, e.g., a compound of formula (I-A), (-B), (I-C), (I-D), (I

), (1-F), (I-G), (I-H), (II), (I-A), (II-B), (11-C), (I-D), (II-E), (11-F), (II-G), or(- ),a 

compound selected from Compound Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a 

pharmaceutically acceptable salt thereof, or a dosage forn disclosed herein, wherein the 

subject has at least one tissue in needof therapy and the tissue has at least one elevated level 

of aV[ 1integrin activity and/or expression; aVP6 integrin activity and/or expression; a 

pSMAD/SMAD value; new collagen formation or accumulation; total collagen; andType I 

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 tissue, liver tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal 

tissue, gall bladder tissue, and bile duct tissue. In some embodiments, the tissue has an 

elevated pSMAD2/SMAD2 value or an elevated pSMAD3/SMAD3 value compared to the 

healthy state of the tissue.  

[002911 Methods of determine the values of aV31 integrin activity and/or expression; aVJ6 

integrin activity and/or expression; a pSMAD/SMAD value; new collagen formation or 

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 tissue 

samples, such as a biopsy sample.  

[00292] In some embodiments, the method selectively reduces V flintegrin activity and/or 

expression compared to aVP6 integrin activity and/or expression in the subject. In some 

embodiments, the method selectively reduces avp3 integrin activity and/or expression 
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compared to av3i integrin activity and/or expression in the subject. In some embodiments, 

the method reduces both av 1 integrin and av f integrin activity and/or expression compared 

to at least one other av-containing integrin in the subject. In some embodiments, the activity 

of V integrnin one or more fibroblasts is reduced in the subject. In some embodiments, 

the activity of aVP6 integrin in one or more epithelial cells is reduced in the subject.  

[002931 Also provided herein is a method of characterizing the antifibrotic activity of a 

small molecule in a subject, comprising: providing a first live cell sample from the subject, 

the first live cell sample characterized by the presence of at least one integrin capable of 

activating transforming growth factor P (TGF-3) from latency associated peptide-TGF-; 

determining a first pSMAD/SMLD value in the first live cell sample; administering the small 

molecule to the subject; providing a second live cell sample from the subject, the second live 

cell sample being drawn from the same tissue in the subject as the first live cell sample; 

determining a second pSMAD/SMAD value in the second live cell sample; and 

characterizing the antifibrotic activity of the small molecule in the subject by comparing the 

second pSMAD/SMAD value to the first pSMAD/SMAD value. In some embodiments, the 

small molecule is a compound disclosed herein, optionally in a dosage form disclosed herein.  

[002941 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 of: 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.  

[00295] In sone embodiments, the method further comprising conducting a bronchoalveolar 

lavage on a lung of the subject effective to produce a bronchoalveolar lavage fluid that 

comprises the plurality of macrophages as a plurality of alveolar macrophages.  

[00296] In some embodiments, the subject has a fibrotic disease selected from the group 

consisting of: idiopathic pulmonary fibrosis (IPF), interstitial lung disease, radiation-induced 

pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD), nonalcoholic steatohepatitis 

(NASH), alcoholic liver disease induced fibrosis, Alport syndrome, primary sclerosing 

cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis associated 

interstitial lung disease, scleroderna, diabetic nephropathy, diabetic kidney disease, focal 

segmental glomerulosclerosis, chronic kidney disease, and Crohn's Disease. In some 

embodiments, the subject has the fibrotic disease psoriasis.  
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[002971] In some embodiments, the at least one integrin comprises av. In some embodiments, 

the at least one integrin comprises av3. In some embodiments, the at least one integrin 

comprises vfp6.  

[00298] In sone embodiments, determining the first pSMAD/SMAD value in the at least 

one live cell comprises determining a pSAD2/SNMAD2 value or a pSMAD3/SMAD3 value; 

and determining the second pSMN-AD/SMAD value in the at least one live cell after contacting 

the at leastone live cell with the small molecule comprises determining a pSMAD2/SMAD2 

value or a pSMAD3/SMAD3 value.  

[00299] Also provided herein is 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 integrin capable of activating transforming growth factor f3 (TGF

p)from latency associated peptide-TGF-p; determining a first pSMAD/SMAD value in the 

first live cell sample; administering a small molecule to the subject; providing a second live 

cell sample from the subject, the second live cell sample being drawn from the same tissue in 

the subject as the first live cell sample; determining a second pSMAD/SMAD value in the 

second live cell sample; comparing the second pSMAD/SMAD value to the first 

pSMAD/SMAD value; and administering the small molecule to the subject if the second 

pSMAD/SMAD value is lower than the first pSMAD/SMAD value. 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.  

[003001 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 of: 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. In some embodiments, the 

method further comprising conducting a bronchoalveolar lavage on a lung of the subject 

effective to produce a bronchoalveolar lavage fluid that comprises the plurality of 

macrophages as a plurality of alveolar macrophages.  

[00301] In some embodiments, the subject is characterized by having a fibrotic disease 

selected from the group consisting of: idiopathic pulmonary fibrosis (IPF), interstitial lung 

disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD), 
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nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport 

syndrome, primary sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, 

systemic sclerosis associated interstitial lung disease, scleroderma, diabetic nephropathy, 

diabetic kidney disease, focal segmental glomerulosclerosis, chronic kidney disease, and 

Croin's Disease. In some embodiments, the subject is characterized by having psoriasis.  

[003021 In some embodiments, the at least one integrin comprises av. In some embodiments., 

the at leastone integrin comprises avi. In some embodiments, the at least one integrin 

comprises vP6.  

[00303] In some embodiments, determining the first pSMAD/SMAD value in the first live 

cell sample comprises determining a pSMAD2/SMAD2 value or a pSMAD3/SMAD3 value; 

and determining the second pSMAD/SMAD value in the at least one live cell after contacting 

the first live cell sample with the small molecule comprises determining a pSMAD2/SMAD2 

value or a pSMAD3/SMAD3 value.  

[00304] Inanother aspectprovidedisa method ofinhibiting av36integrinin anindividual 

comprising administering a compound of formula (A), formula (I). or any variation thereof, 

e.g., a compound of formula (]-A), (I-B), (I-C), (I-D), (I-E), (I-F), (I-G), ( ), (I -A), 

(II-B), (I-C), (11-D), (II-E), (I-F), (11-G), or (I-H)., a stereoisomer thereof, or a compound 

selected from Compound Nos. 1-66 in FIG. 1. or a pharmaceutically acceptable salt thereof.  

[003051 In another aspect, provided is a method of inhibiting avp6 integrin in an individual 

comprising administering a compound of formula (A),. formula (I)or any variation thereof, 

e.g.. a compound of formula (I-A), (I-B) (I-C), (I-D), (I-E), (I-F), (I-G), (I-H), (II), (II-A), 

(Il-B),(Il-C),(D),(II-E), (Il-F), (Il-G), or (I.I-), astereoisomer thereof, or a compound 

selected from Compound Nos. 1-147, or a pharmaceutically acceptable salt thereof 

[00306] In another aspect, provided is a method of inhibiting av36 integrin in an individual 

comprising administering a compound of fonnula (A), formula (I), orany variation thereof, 

e.g., a compound of fornula (I-A), (I-B), (I-C), (I-D), (I-E), (-F), (I-G), (I-), (II), (I-A), 

(11-B), (Il-C), (II-D),(i-E), (Il-F), (II-G), or (11-H), a stereolsomer thereof or a compound 

selected from Compound Nos. 1-665, or a pharmaceutically acceptable salt thereof.  

[00307] Inanother aspect.,providedisamethodofinhibitingavp6integrininanindividual 

comprising administering a compound of formula (A), formula (I), or any variation thereof, 

e.g., a compound of formula (i-A), (I-B), (I-C), (I-D), (I-E), (I-F), (I-G), (1-H), (II), (l-A), 

(Il-B), (Il-C), (1I-D), (li-E). (Il-F), (II-G), or (I-H), a steroisomer thereof, or a compound 

selected from Compound Nos. 1-780, or a pharmaceutically acceptable salt thereof 
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[00308] Also provided is a method of inhibiting TGF activation in a cell comprising 

administering to the cell a compound of formula (A), formula (1), or any variation thereof 

e.g., a compound of formla (I-A), (I-B), (I-C) (I-D), (I-E), (I-F), (I-G), (I-H), (II), (II-A), 

(i-B),(II-C),(II-D),(11-F),(II-F),(1-G), or (11-1), a compound selected from Compound 

Nos. 1-66 in FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof 

[003091 Also provided is a method of inhibiting TGFf activation in a cell comprising 

administering to the cell a compound of formula (A), formula (1), or any variation thereof, 

e.g.. a compound of formula (I-A), (I-B), (-C), (I-D), (I-E) (I-F), (I-G), (1-H), (11), (II-A), 

(Il-B), (II-C), (1I-D), (II-E), (I-F), (I-G), or (II), compound selected from Compound 

Nos. 1-147, or a stereosomer thereof, or a phannaceutically acceptable salt thereof 

[00310] Also provided is a method of inhibiting TGF activation in a cell comprising 

administering to the cell a compound of formula (A), formula (1), or any variation thereof, 

e.g., a compound of formula (I-A), (1-B), (I-C),(D) (I-E), (i-F), (I-G), (I-H), (11), (II-A), 

(Il-B), (11-C) (i-i), (II-E), (II-F), (I-G), or (11-H), a compound selected from Compound 

Nos. 1-665, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof 

[00311] Also provided is a method of inhibiting TGF activation in a cell comprising 

administering to the cell a compound of formula (A), formula (1), or any variation thereof 

e.g., a compound of formla (I-A), (I-B), (I-C) (I-D), (I-E), (I-F), (I-G), (I-H), (11), (II-A), 

(111-B), (IL-C), (1I-D), (11-E) (11-F), (IL-G), or (II-),a compound selected from Compound 

Nos. 1-780, or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof 

[00312] Also providedis a method of inhibiting av36 integrin in an individual in need 

thereof, comprising 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), (-D), (I-E), (I-F), (I

G), (I-H), (11), (II-A), (11-B), (11-C), (11-D), (11-E), (11-F), (1I-G), or (11-H), a compound 

selected from Compound Nos. 1-66 in FIG. 1. or a stercoisomer thereof, or a 

pharmaceutically acceptable salt thereof Also provided is a method of inhibiting avP6 

integrin in an individual in need thereof, comprising administering to the individual a 

compound of formula (A). formula (1). or any variation thereof, e.g., a compound of formula 

F), (II-G), or (II-),a compound selected from Compound Nos. 1-147, or a stereoisomer 

thereof, or a pharmaceutically acceptable salt thereof Also provided is a method of inhibiting 

avp6 integrin in an individual in need thereof, comprising administering to the individual a 

compound of formula (A), formula (I), orany variation thereof, e.g.. a compound of formula 

(I-A), (1-B3), (-C), (I-), (1-E), (1-F), (I-G), (I-H), (II), (II-A), (II-B), (II-C), (1-D), (II-E), (II
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F), (II-G), or (II-),a compound selected from Compound Nos. 1-665, or a stereoisomer 

thereof, or a pharmaceutically acceptable salt thereof Also provided is a method of inhibiting 

avp6 integrin in an individual in need thereof comprising administering to the individual a 

compound of formula (A), formula (I), orany variation thereof, e.g.. a compound of formula 

F), (11-G), or (II-H), a compound selected from Compound Nos. 1-780, or a steroisomer 

thereof, or a pharmaceutically acceptable salt thereof In one such method, the compound is a 

selective avp6 integrin inhibitor. In another such method, the compound does not inhibit 

substantially a413. av38 and/or a23 integrin. In vet another such method, the compound 

inhibits av36 integrin but does not inhibit substantially a41 integrin. In still another such 

method, the compound inhibits avP6 integrin but does not inhibit substantially avp8 integrin.  

In a further such method, the compound inhibits avP6 integrin but does not inhibit 

substantially a213 integrin. In one embodiment is provided a method of inhibiting av36 

integrin andone or moreof v3,av3, av35, a21, 3 1, a61, O 1and al 11 integrin in 

an individual in need thereof. In another embodiment is provided a method of inhibiting avP6 

integrin and av1 integrin. In another embodiment is provided a method of inhibiting avp6 

integrin, avp3 integrin and av5 integrin. In another embodiment is provided a method of 

inhibiting avP6 integrin and c213 integrin. In another embodiment is provided a method of 

inhibiting avp6 integrin, a21 integrin and a3p1 integrin. In another embodiment is provided 

a method of inhibiting avP6 integrin and c6 1 integrin. In another embodiment is provided a 

method of inhibiting avp6 integrin and 71 integrin. In another embodiment is provided a 

method of inhibiting avp6 integrin and al11 integrin. In all such embodiments, in one 

aspect the method of inhibition is for an individual in need thereof, such as an individual who 

has or is suspected of having a fibrotic disease, andwherein the method comprises 

administering to the individual a compound of formula (A), fonnula (I). or any variation 

thereof, e.g., a compound of fonnula (I-A), (I-B), (I-C), (I-D), (I-E), (I-F), (I-G), (1-1), (II), 

(Il-A),(I-B),(I-C), (11-D), (II-E), (Il-F), (11-G), or (II-H)a compound selected from 

Compound Nos. 1-66 in FIG. 1, or a steroisomer thereof, or a pharmaceutically acceptable 

salt thereof. In all such embodiments, in one aspect the method of inhibition is foran 

individual in need thereof, such as an individual who has or is suspected of having a fibrotic 

disease, and wherein the method comprises administering to the individual a compound of 

formula (A), formula (I), or any variation thereof, e.g, a compound of formula (I-A), (I-B), 

(I-C, (-D) (IE),(I-F), (I-G), (I-H), (II), (II-A), (II-B3), (1I-C), (11-D), (II-E), (II-F), (11-G), or 

(11-H), a compound selected from Compound Nos. 1-147, or a stereoisomer thereof, or a 
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pharmaceutically acceptable salt thereof In all such embodiments, in one aspect the method 

of inhibition is for an individual in need thereof, such as an individual who has or is 

suspected of having a fibrotic disease, and wherein the method comprises administering to 

the individual a compound of formula (A), formula (I), or any variation thereof, e.g., a 

compound of formula (I-A), (I-B), (I-C), (I-D), (I-E), (-F), (I-G),(-11), (II-A), (II-B), 

(11-C), (II-D), (II-E), (II-F), (II-G), or (11-H), a compound selected from Compound Nos. 1

665, or a stereolsomer thereof, or a pharmaceutically acceptable salt thereof. In all such 

embodiments, in one aspect the method of inhibition is for an individual in need thereof, such 

as an individual who has or is suspected of having a fibrotic disease, and wherein the method 

comprises administering to the individual a compound of formula (A), formula (I). or any 

variation thereof, e.g.. a compound of formula (I-A), (I-B). (I-C), (I-D), (I-E), (I-F), (I-G), (I

H), (II),(II-A), (I-B), (II-C), (II-D), (IP-E), (II-F), (II-G), or (IIH),a compound selected 

from Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically acceptable salt 

thereof 

[00313] Compounds of formula (A) can be used in any of the compositions, methods, and 

uses recited herein forformula (I) and variations of formula (I).  

[00314] In any of the described methods, in one aspect the individual is a human, such as a 

human in need of the method. Tie individual may be a human who has been diagnosed with 

or is suspected of having a fibrotic disease. The individual may be a human who does not 

have detectable disease but who has one or more risk factors for developing a fibrotic disease.  

[00315] Also provided herein are dosage forms configured for dailyadministration, 

comprising a pharmaceutically acceptable carrier or excipient; and a unit dose of a compound 

of formula (A), formula (I), or any variation thereof, e.g., a compound of formula (I-A), (

B), (I-C), (I-D), (I-E), (I-F), (G)(I-H), (II), (Il-A), (I-B), (11-C), (II-D), (II-E), (I-F), (11

G), or (Il-H). a compound selected from Compound Nos. 1-780, or a stercoisomer thereof or 

a pharmaceutically acceptable salt thereof 

[003161 A unit dose, 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, or 125 mg of 

the compound, or a range between any two of the preceding values, such as about 1-125, 1-5, 

2.5-7.5, 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, 20-25, 20-30, 20-35, 20-40, 20-50, 20-75, 25-30, 25-35, 25-40, 

25-50,25-75, 30-35, 30-40, 30-50, 30-75, 35-40, 35-50, 35-75, 40-50,40-75, 50-75, 50-100, 

60-85, 70-90, 70-100, 80-125, 90-125, or 100-125 ing.  

11



WO 2020/210404 PCT/US2020/027335 

[003171] A unit dose, 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, 8085,90,95, 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 1-125, 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, 15-75,20-25, 20-30, 20-35, 20

40, 20-50, 20-75, 25-30, 25-35, 25-40, 25-50, 25-75, 30-35, 30-40, 30-50, 30-75, 35-40, 35

50, 35-75, 40-50, 40-75, 50-75, 50-100, 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 ing. The unit dose may be 15 ing. The unit dose may be 20 mg. The 

unit dose may be 30 mg. Tie 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 unit dose may be 90 mg. The unit dose may be 100 mg. The unit dose 

may be 110 mg. The unit dose may be 120 mg. The unit dose may be 125 mg. The unit dose 

may be 150 mg. The unit dose may be 175 mg. The unit dose may be 200 mg.The unit dose 

may be 225 mg. The unit dose may be 250 mg.  

[00318] A unit dose, such as a unit dose for daily administration, can comprise the 

compound in an amount effective on administration to an individual to produce a Cnx in 

plasma of the individual in ng/mL of at least about, or greater than about, one of 700, 750, 

800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 1400, 1450, or 1500; or 

a range between any two of the preceding concentrations, such as 700-1500, 700-900, 800

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, 1000-1200, and the like. For 

example, Cm can be about 700 ng/mL orgreater. Cmax can be about 750 ng/mL orgreater.  

Cmax can be about 800 ng/mL or greater. Cmax can be about about 850 ng/mL or greater. Cmax 

can be 900 ng/mL or greater. Cmax can be about 950 ng/mL or greater. Cmax can be about 

1000 ng/mL or greater. Cmax can be about 1050 ng/mL or greater. Cax can be about 1100 

ng/mL or greater. Cmax can be about 1200 ng/mL or greater. Cmx can be about 1300 ng/mL or 

greater. Cmax can be about 1400 ng/mL or greater.Cma, can be about 1500 ng/mL or greater.  

[00319] A unit dose, such as aunit dose for daily administration, can comprise the 

compound in an amount effective on administration to an individual to produce a Cmax in 

ng/mL in plasma of the individual, the Cmax corresponding to a plasma-adjusted concentration 

effective to inhibit a percentage of avps or avi3 in the individual ofat least about one of 50, 

55, 60, 65, 70, 75, 80, 85, 90 95, or 100, or a range between any two of the preceding 

percentages, for example, 50-100, 60-90, 70-90, 75-95, and the like. In some embodiments., 

I12



WO 2020/210404 PCT/US2020/027335 

the compound may be a dual avp6 and avgi inhibitor, and the Cm. can correspond to a 

plasma-adjusted concentration effective to inhibit a percentage of each of avP6 and avl3 in 

the individual, each percentage independently selected from the preceding percentages, or a 

range between any two of the preceding percentages. For example, the plasma-adjusted 

concentration can be effective to inhibit avP6 by at least about 50%. The plasma-adjusted 

concentration can be effective to inhibit avp3 by at least about 60%. The plasma-adjusted 

concentration can be effective to inhibit aNp by at least about 70%. 'The plasma-adjusted 

concentration can be effective to inhibit avs by at least about 80%. The plasma-adjusted 

concentration can be effective to inhibit av 6 by at least about 90%. Further, for example, the 

plasma-adjusted concentration can be effective to inhibit avpi by at least about 50%. The 

plasma-adjusted concentration can be effective to inhibit avpi by at least about 60%. The 

plasma-adjusted concentration can be effective to inhibit avit by at least about 70%. The 

plasma-adjusted concentration can be effective to inhibit avfi by at least about 80%. The 

plasma-adjusted concentration can be effective to inhibit avfi by at least about 90%. The 

recitation "percentage of each of avpf and/or av$1 in the subject, each percentage 

independently selected" means, in the alternative, a single av inhibitor and corresponding 

percentage, a single avi inhibitor and corresponding percentage, or a dual vsf6/avf36 

inhibitor and corresponding independently selected percentages.  

[003201 The dosage form for daily administration can be administered to an individual in 

need thereof once daily. That is, the total amount of a compound of formula (A), formula(I), 

or any vacation thereof, e.g., a compound of formula (I-A), (I-B), (I-C) (I-D), (I-E), (I-F), (I

G), (I-H), (11), (II-A), (11-B3), (11-C), (IID, I-E), (II-F), (II-G), or (1I-H4), a comnpound 

selected from Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically 

acceptable salt thereof, which is to be administered each day, can be administered all together 

at one tine daily. Alternatively, if it is desirable that the total amount of a compound of 

formula (A), formula (I), or any variation thereof, e.g., a compound of formula (I-A), (I-B), 

(I-C, (ID),(1-E), (1-F), (I-G), (I-H), (II), (II-A), (II-B), (11-C), (1I-D), (II-E), (II-F7), (11-G), or 

(Il-H), a compound selected from Compound Nos. 1-780, or a stereoisomer thereof, or a 

pharmaceutically acceptable salt thereof, is to be administered in two or more portions daily, 

the dosage form containing the appropriate amount of compound can be administered two 

times or more daily, 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 carrying out the methods of the invention, 

which comprises one or more compounds described herein, or a salt thereof, or a 

pharmacological composition comprising a compound described herein. The kits may employ 

any of the compounds disclosed herein. In one variation, the kit employs a compound 

described herein or a pharmaceutically acceptable salt thereof The kits may be used for any 

one or more of the uses described herein, and, accordingly, may contain instructions for use 

in the treatment of a fibrotic disease.  

[00322] Kits generally comprise suitable packaging. The kits may comprise one or more 

containers comprising any compound described herein. Each component (if there is 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.  

[00323] The kits maybe in 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, 8 

months, 9 months, or more. Kits may also include multiple unit doses of the compounds and 

instructions for use and be packaged in quantities sufficient for storage and use in pharmacies 

(e.g., hospital pharmacies and compounding pharmacies).  

[00324] The kits may optionally include a set of instructions, generally written instructions, 

although electronic storage media (e.g., magnetic diskette or optical disk) containing 

instructions are also acceptable, relating to the use of component(s) of the methods of the 

present invention. The instructions included with the kit generally include information as to 

the components and their administration to an individual.  

[00325] The kits may optionally furthercomprise 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 one, two. three, or four times daily, for example, 

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

[00326] Compounds provided herein may be prepared according to General Schemes, as 

exemplified by the General Procedures and Examples. Minor variations in temperatures.  

concentrations, reaction times, and other parameters can be made when following the General 

Procedures, which do not substantially affect the results of the procedures.  

[003271 When a specific stereoisomer, or an unspecified stereoisomer, or a 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 (S)-4

amino-butanoate to an (S)-4-amino-butanoic acid can also be performed on a methyl (R)-4

amino-butanoate to prepare an (R)-4-amino-butanoic acid, or on a mixture of a methyl (S-4

amino-butanoat and a methyl (R)-4-amino-butanoate to prepare a mixture of an (S)-4-amino

butanoic acid and an (R)-4-amino-butanoic acid.  

[00328] Some of the following general procedures use specific compounds to illustrate a 

general reaction (e.g., deprotection of a compound having a Boc-protected amine to a 

compound having a deprotected amine using acid). The general reaction can be carried out 

on other specific compounds having the same functional group (e.g., a different compound 

having a protected amine where the Boc-protecting group can be removed using acid in the 

same manner) as long as such other specific compounds do not contain additional functional 

groups affected by the general reaction (i.e.. such other specific compounds do not contain 

acid-sensitive functional groups), or if the effect of the general reaction on those additional 

functional groups is desired (e.g., such other specific compounds have another group that is 

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

[00329] 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 hydrochloric acid is used to remove a Boc group, 

trifluoroacetic acid can be used instead. As another example, where HATU (1

[bis(dimethylamino)methylene]-1H-i.2.3-triazolo[4,5-b]pvridinium 3-oxide 

hexafluorophosphate) is used as a coupling reagent, BOP(benzotriazol-1~ 

yloxytris~dimethylamino)phosphonium hexafluorophosphate) or PyBOP (benzotriazol-1-yl

oxytripyrrolidinophosphonium hexafluorophosphate) can be used instead.  
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General Procedure A 

HH H 
HO N N + NH2 UATN N N 

I I,-Z DIPEA r! T HO 2 H A -; 

4.-(5,6,7,8-tetrahydro-1,8- cyclopropananine - N-cyclopropyl-4-(5,6,7,8
naphthyridin-2-yl)butanoic acid tetrahydro-1,8-naphthyridin-2

yl)butanamide 

[00330] N-cyclopropyl-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butanamide.To a 

mixture of 4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-vl)butanoic acid hydrochloride (5.0 g, 

19.48 mmol) and cyclopropanamine (1.51 mL, 21.42 mmol) in C-12C12 (80 mL) at rt was 

added DIPEA (13.57 mL, 77.9 mmol). To this was then added HATLU (8.1 g, 21.42 mmol) 

and the resulting mixture was stirred at rt 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-tetrahvdro-1.,8-.naphthvridin-2-yl)butanamide.  

General Procedure B 

H 0 H ~ H 
H2 N N~ N HATU H NN~ NZ 

+ H OH H 
0H D1IP-EA --- 0 

4-(5,6,7,8-tetrahydro-1,8- THF!DMF N-(4-(5,6,7,8-tetrahydro-1,8
naphthyridin-2-yI)butan-1-amine naphthyridin-2

yl)butyl)fornamide 

[00331] N-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y)butyl)formamide.T oamixtureof 

4-(5,6,7,8-tetrahydro-1,8-naphtyridin-2-yi)butan--amimne (351 mg. 1.71 mmol) and formic 

acid (0.09 mL, 2.22 mmol) in 4:1 THF/DMF (5 mL) was added HATU (844 mg. 2.22 mmol) 

followed by DIPEA (0.89 mL, 5.13 nmol) and the reaction was allowed to stirat rt for I 

hr. The reaction mixture was concentrated in vacuo and purified by normal phase silica gel 

chromatography to give N-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)formamide.  

General Procedure C 

H O H 
H 2N N N OHN N N 

i-PrOH 

[00332] N-(2-nethoxyethyl)-4-(5,6,7,8-tetrahydio-1,8-naphthyridin-2-yl)butan-1-amine.A 

mixture of 4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butan-i-amine (300 mg, 1.46 mmol), 

1-bromo-2-methoxyethane (0.11 mL, 1.17 mmol) and DIPEA (0.25 mL, 1.46 mmol) in i

PrOH(3mL) was heated to 70 °C for 18 hr.The reaction mixture was allowed to cool tort 
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and then concentrated in vacuo and purified by normal phase silica gel chromatography to 

give N-(2-nethoxyethl)-4-(5,6,7,8-tetrahdro-1,8-naphthridin-2-l)butan-1-amine.  

General Procedure D 

H H H H 
H N BH 3 THF N 

0 1U THF I 

N-(4-(5,6,7,8-tetrahydro-1,8- N-methyl-4-(5,6,7,8-tetrahydro-1,78
naphthyridin-2-yi)butyl)formamide naphthyridin--2-yI)butan-1-arine 

[003331 N-metihyl-4-(5,6 ,7,8-tetrahydro-1,8-naplhthyridin-2-yI)butan-1-amine. To a 

solution of N-(4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi)butyl)forinamide (200 mg, 0.86 

mmol) in T1F (2 mL) at rt was added borane tetrahydrofuran complex solution (1.0M in 

TIF, 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 in vacno. The crude residue was purified by normal phase silica gel 

chromatography to give N-methyl-4-(5,6,7,8-tetrahy dro-1,8-naphthyridin-2-vl)butan-1

amine.  

General Procedure E 

OMe OMe 

H LHAiH4 H 
H N N N HN,,, N 

H ii; Dioxane 

N-(2-methoxyethyl)-4-(5,6,7,8- N-(2-methoxyethyl)-4
tetra hydro-1,8-naphthyridin-2- (5,6,7,8-tetrahydro-1,8

yl)butanamide naphthyridin-2-yl)butan-1
amine 

[003341N'-(2-methoxyethIl)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yil)butan-1-amine 

(5). To a solution of N-(2-methoxyethyl)-4-(56,7,8-tetrahydro-1,8-naphthvridin-2

yl)butanamide (15.5 g, 1.0 equiv) in 1,4-dioxane (124 mL) at rt was slowly added LiAH4 

(1.0 M in 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 H20 (4.7 mL), then IM NaOH 

(4.7 mL) then 1-120 (4.7 mL) and warmed to room temperature and stirred for 30 minutes, at 

which time, solid MgSO4 was added and stirred for an additional 3)0 minutes. The resulting 

mixture was filtered and the filter cake was washed with THF. The filtrate were concentrated 
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in vacuo to give N-(2-methoxyethyi)-4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-yl)butan-1

amine.  

General Procedure F 

, BocHN NaCNBH BocHN N N .N N..- 
NaCNH   N D 

0 0 MeOH 0 0 -I I I 

N-methyl-4-(5,6,7,8- methyl(S)-2-((Iert- methyl(S)-2-((tert
tetrahydro-18-naphthyridin- butoxycarbonyl)amino)-4- butoxycarbonyl)amino)-4-(methyi(4

2-yl)butan-1-amine oxobutanoate (5,6,7,8-tetrahydro-1,8-naphthyridin-2
y)butyl)amino)butanoate 

[00335] methyl (S)-2-((tert-butoxycarbonyl)amino)-4-(methvl(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-ylbutyl)amino)butanoate. To a mixture of N-methyl-4-(5,6,7,8-tetrahvdro

1,8-naphthvridin-2-l)bttan--amiie (5) (187 mg, 0.85mmol) in MeOH (5 mL) at rt was 

added acetic acid (0.12 rL, 2.05 nmol) followed by methyl (S)-2-((tert

butoxvcaboniyl)amino)-4-oxobutanoate (217 mg, 0.94 mol). The resulting mixture was 

allowed to stir at rt for 15 in, at which time, sodium cyanoborohydride (80 mg, 1.28 rnmol) 

was added to the reaction mixture and stirred for 30 min and then concentrated in vacuo. The 

crude residue was purified by normal phase silica gel chromatography to give methyl (S)-2

((tert-butoxycarbonvl)anino)-4-(methyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butvl)amino)butanoate.  

General Procedure G 

H HCI H 
BocHN, N CH22N N H 2N N 

CI12I0 

methyl(S)-2-((tert- methyl(S)-2-amino-4-(methyl(4
butoxycarbonyi)amino)-4-(methyl(4- (5,6,7,8-tetrahydro-1,8-naphthyridin

(5,6,7,8-tetrahydro-1,8-naphhyridin-2- 2-yI)butyl)amino)butanoate 
yl)butyl)amino)butanoate 

[00336] methyl(S)-2-amino-4-(metkl(4-(5,6,7,8-tetrhydro-1,8-naphthyridin-2

yl)butyl')amino)butanoate. To a solution of methyl (S)-2-((tert-butoxycarbonyl)amnino)-4

(nethyl(4-(5,6,7,8-tetrahydro-1,8-naphtiridin-2-yl)butyl)amino)butanoate (152 mg, 

0.35mmol) in CH2C2 (2 iL) at it was added 4N HCI in 1,4-dioxane (1 mL, 4 mmol) and the 

resulting mixture was allowed to stir for 2 hr. The reaction mixture was concentrated in 

vacuo to give methyl (S)-2-amino-4-(methyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyi)amino)butanoate as the trihydrochloride salt.  
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General Procedure H 

F3C N.  
r O H Ns N3 

H2N N N N DIPEA N 
-N -------- H 

i-PrOH HN N N N 

o 0 

methyl (S)-2--amino-4((2- 4-chlorc-2-methy!-6- methyl (S)-4-((2-methoxyehy)(4
methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8- (trifluorom ethyl)pyrimidine (5,6,7,8-tetrahydro-1,8-naphhyridin-2
naphthyridin-2-yl)buty!)amino)butanoate y!)butyl)arino)-2-((2-methy-6

(trifiuoromethyl)pyrimidin-4-
yl)amino)butanoate 

[003371 A solution of methyl (S)-2-anino-4-((2-nethoxyethl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amino)butanoate trihydrochloride (80 mg, 0.16 mmol), 4-chloro-2

nethvl-6-(trifluoromethyl)prinidine (64 mg, 0.33 mnmo) and DIPEA (0.23 mL, 1.31 mmol) 

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

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

gel chromatography to give methyl (S)-4-((2-methoxyethyl)(4-(56,7,8-tetrahvdro-1,8

naphthyrdin-2-yl)butyl)amino)-2-((2-methyl-6-(trifluoromethIyl)pyrimidin-4

yl)amino)butanoate.  

General Procedure P 

F F 

CI 
CI 

H LiOH, H2C) H HN N IN N- HN N N 

OIO THF/MeOH H O 

0 0HO 0O 

methyl(S)-2-((2-chloro-3
fluoropheny!)amino)-4-(methyl(4-(56,7,8 (S)-2-((2-chloro-3-fluorophenyl)amino)-4

tetrahydro-1,8-naphthyridin-2- nmethyl(4-(5,6,7,8-tetrahydro-1,8
yI)butyl)amino)butanoate naphthyridin-2-yl)butyl)amino)butanoicacid 

[003381 (S)--((2-chloro-3-fluorophenvl)amino)-4-(methvl(4-(56,7,8-tetrahydro-1,8

naphthyridin-2-y'l)butvl)aino)butanoic acid To a solution of methyl (S)-2-((2-chloro-3

fluorophenyl)amino)-4-(methyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)buty)amino)butanoate in 4:1:1 THF/MeOHH20 at rt was added lithium hydroxide 

(approximately four equivalents) and the resulting mixture was stirred for 30 min. The 

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

reverse phase HPLC to give (S)-2-((2-chor-3-fluorophenyi)amino)-4-(nethyl(4-(5,6,7,8

tetrahydro-I,8-naphthvridin-2-yl)butyl)amino)butanoic acid, as the trifluoroacetate salt.  
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General Procedure Q 
OMe OMe 

H r J H LDiH.H20 H  

Cbz' .NN N THF, MeoH, H20, Cbz' N 

0-O O OH 

methyl (S)-2-(((benzyloxy)carbonyl)amino)-4-(((R)-2- (S)-2-(((benzyloxy)carbonyl)amino)-4-(((R)-2
methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridir.-2- methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

yl)butyi)amino)butanoate naphthyridin-2-yl)butyl)amino)butanoic acid 

[003391 (S)-2-(((benzvloxy)carbonyl)amino)-4-(((R)-2-methoxvpropyi)(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)butanoic acid. A mixture of methyl (S)-

(((benzyloxy)carbonvl)amino)-4-(((R)-2-mrnethoxypropi)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l)buti)amnino)butanoate (1 g, 1.90 mmol) in H20 (3 mL) andTTHF (3 mL) 

and MeOH (3 mL) wasadded LiOH.H20 (159.36 mg, 3.80 mmol) and then the mixture was 

stirred at room temperature for I h and the resulting mixture was concentrated in vacuo. The 

mixture was adjusted to pH:::6 by AcO-I (2 mL) and the residue was concentrated in vacuo to 

give a residue to yield compound (S)-2-(((benzloxy)carbony)amino)-4-(((R)-2

methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)anino)butanoic acid.  

LCMS (ESI+): m/z= 513.5 (M+H). 1H NMR (400 M-z, DMSO-d): 6 ppm 7.25 - 7.37 (i, 5 

H) 7.00 (d, J:::7.28 Hz, I H) 6.81 (br d, J:::7.50 Hz, I H) 6.22 (d, J=7.28 Hz, 1 H6) 4.93 - 5.05 

(m, 2 H) 3.68 - 3.77 (m, I H) 325 - 3.34 (m, I H) 3.15 - 3.24 (m, 5 H) 2.58 (brt, J=6.06 Hz, 

2 H) 2.29 - 2.49 (in. 8 H) 2.16 (br dd, J=12.90, 6.06 Hz, 1 H) 1.69 - 1.78 (m 2 l) 1.58 - 1.68 

(m, 1 H) 1.53 (quin, J:=7.39 Hz, 2 -1) 28 - 1.40 (i, 2 1-1) 1.00 (d, J=5.95 -z, 3 H).  

General Procedure R 

OMe 
OMe 7 

H I, H 
H H (CH3) 3CBr, K2co3  N N NN 
Nd N.....- N N DM A0chz 

Cbz' DMVA o ao 
0X OH 

(S)-2-(((benzyloxy)carbonyl)amino)-4-(((R)
2-methexypropyl)(4-(5,6,7,8-tetrahydro-1,8- tert-butyl (S)-2-(((benzyloxy)carbonyl)aminc)-4
naphthyridin-2-y)butyl)amino)butanoic acid (((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)buiyl)amino)butanoate 

[003401 tet-butyl (S)-2-(((benzyloxy)carbonyl)amino)-4-(((R)-2-imethoxypropl)(4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l)butyl)amino)butanoate: A solution of (S)-2

(((benzyloxy)carbonyl)amnino)-'4-(((R)-2-.methoxypropyl)(4-(5,6,7,8-tetrahydro-I,8

naphthyridin-2-yi)butyl)amino)butanoic acid (300 mg, 523.84 umol, HOAc salt) in DMA (4 

mnL) was added N-benzvl-N,N-diethvlethanaminium chloride (119.32 mg, 523.84 umnol).  
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K2CO( (1.88 g, 13.62 mmol), -broo-2-meth propane(3.45 g, 25. 14 mol). The mixture 

was stirred for 18 h at the 55 °C and then allowed to cool to room temperature. The reaction 

mixture was concentrated in vacuo and the aqueous phase was extracted with ethyl acetate.  

The combined organic extracts were washed with brine, dried overNa2SO 4, filtered, and 

concentrated in vacuo. The crude residue was purified by prep-TLC to give tert-butyl (S)-2

(((benzyloxy)carbonvl)amino)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyi)amino)butanoate. LCMS (ESI+): m/z = 569.3 (M+H).  

General Procedure S 

Or~e OMe 

H H H 
N N N N 1-12Pd(OH) 2  H2N NN 

Cbz'3 

i-Pi-OH 0 D.

tert-butyl (S)-2-(((benzyloxy)carbonyl)arnino)-4- tert-butyl(S)-2-amino-4-(((R)-2
(((R)-2-nethoxypropyl)(4-(5,6,7,8-tetrahydro-1,8- methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amino)butanoate naphthyridin-2-yl)butyl)am-ino)butanoate 

[00341] tert-butyl (S)-2-aino-4-((R)-2-methoxvpropy/,)(4-(5,6,7,8-tetralhydro-1,8

naphthiyridin-2-yl)btutyl)amino)butanoate. To a solution of tert-butyl (S)2

(((benzvloxv)carboil)amino)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-l)buty)amnino)butanoate (107rmg, 188.13 umol) ini-PrOH(2rnL)was 

added Pd(OH)2 (26 mg) under an N2,atmosphere. The suspension was degassed under 

vacuum and purged with 1-12 several times. The mixture was stirred under H2 (15 psi) at room 

temperature for 15 h.The mixturexwas filtered and concentrated in vacuo to give tert-butyl 

(S)-2-amino-4-(((R)-2-einthoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyl)amino)butanoate. LCMS (ESI+): m/z:= 435.5 (M+H . '.1 H NMR (400 MHz, CDC3): 

6 ppm 7.06 (d, J:=7.34 Hz, I H) 6.34 (d,,=7.34 Hz, 1 H) 4.98 (br s, I H) 3.38 - 3.44 (m, 4 H) 

3.34 (s, 3 H) 2.69 (t,,J=6.30 Hz, 2 H) 2.51 - 2.59 (m. 5 H) 2.31 (ddJ=13.39, 5.56 Hz, I H) 

1.86 - 1.94 (in, 5 1) 1.49 - 1.69 (in, 6 H) 1.47 (s, 9 l) 1.13 (d,,J=6.11 Hz, 3 H).  

General Procedure T 

M Ie 0 Me 

r", H tBuXPhos Pd G3 N N K H |I NaOtE3uI I H 
N NN _N -- _N 

AmrOH 

tert-butyl (S--mn--(R--tert-butyl(S-((R 2mehxpoy)4 5 ,7 
methoxvprorpyl)(4-(5,6,7,8-tetrahydro-1.8- tetrahydro-1,8-naphthyridin-2-yl)butyl)amirno)-2
naphthyrid;n-2-vl)butyl)am;ro)butanoate ((5-methylpyrimidin-2-yI)amno)butanoate 
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[00342] tert-butyl (S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butvl)anino)-2-((5-methylpyrinidin-2-vl)amino)butanoate. To a solution of (S)-tert-butyl 

2-amino-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyi)amino)butanoate tert-butyl (S)-2-amino-4-(((R)-2-m-nethoxypropyl)(4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-yl)butyl)amino)butanoate (100 mg,230.09 umol) and 2

chloro-5-iethyl-pyrimidine (24.65 mg, 191.74 umol) in 2-methyl-2-butanol (2 mL) was 

added t-BuONa (2 M inTHF, 191.74 uL) and [2-(2-aminophenyl)phcnyl]

methylsulfonvloxy-paladium;ditert-butyl-[2-(2,4,6-triisopropylphenyl)phenyl]phosphane 

(15.23 mg. 19.17 unol), and the resulting mixture was stirred at 100 °C for 14 h. Themixture 

was concentrated in vacuo to give (S)-trt-butyl 4-(((S)-2-methoxypropyl)(4-(5,6,78

tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((5-methylpyrimidin-2-yi)amino)butanoate.  

LCMS (ESI+): m/z= 527.3 (M+)1-).  

General Procedure U 

OMe OMe 
N N H TFA NrN H 

HN N N N CH 2 Cl2  HN N N N 

(S)-4-(((R)-2-methoxypropyl)(4-(5.6,7,8
tetrahydro-1,8-naphthrvidin-2-yI)butyi)amirno)

ted-butyI(S)-4-(((R)-2-methoxypropy!)(4-(5,6,7,8- 2-((5-methylpyrimidin-2-y!)amino)butanoicacid 
tetrahydro-1,8-naphthyrdin-2-yl)butyl)amino)-2

((5-methylpyrimidin-2-yl)amino)butanoate 

[00343] (S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyl)amino)-2-((5-methylpyrimidin-2-l)aino)butanoicacid. To a solution of tert-butyl 

(S)-4-(((R)-2-methoxvpropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl)butvl)amiino)-2

((5-methylpyrimidin-2-y)amino)butanoate (80 mg, 151.89 umol) in DCM (2 mL) was added 

TFA (254.14 mg, 2.23 mmol) at 0 °C. The mixture was stirred at room temperature for 6 h.  

The mixture was concentrated in vacuo and the resulting crude residue was purified by prep

HPLC to give compound (S)-4-(((R)-2-methoxvpropyl)(4-(5,6,7,8-tetrahvdro-1,8

napithyridin-2-vl)butvl)amino)-2-((5-methylpyrniidin-2-yl)amino)butanoic acid. LCMS 

(ESI+): m/z = 471.2 (M+1-). 11 NMR (400 MI-z, Methanol-d4) 6 ppm 8.57 (br s, 2 H) 7.60 

(d, J::7.28 Hz, I H) 6.67 (d, J:=7.28 Hz, 1 H) 4.81 - 4.86 (m, I H) 3.86 (br s, I H) 3.41 - 3.59 

(in. 4 H) 3.39 (s, 3 H) 333 - 3.38 (m, 1 H) 3.12 - 3.30 (i, 3 H) 2.76 - 286 (in, 4 H) 2.54 (br 

s,H) 2.39 (br d, J=8.82 Hz, 1H) 2.30 (s, 3 H) 176 - 1.99 (m, 6 H) 1.22 (d, J=5.95 Hz, 3 H).  
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ENUMERATED EMBODIMENTS 

[00344] The following enumerated embodiments are representative of some aspects of the 

invention.  

Embodiment 1. A compound of formula (I) 

R' R 2 

HN N N N 

R'4 
R 0 R1 R 12 R13 

0q O OH (I) 

or a salt thereof, wherein: 

R is C-C14 aryl or 5- to I0-membered heteroaryl wherein the C6-C14 aryl and 5- to 

10-membered heteroaryl are optionally substituted by Ra; 

R2 is C1-C6 alkyl optionally substituted by R2 ; C3-C6 cycloalkyl optionally substituted 

by R2;3-to 12-memubered heterocyclyl optionally substituted by R; or -S(O)2R2 

each RI is independently Ci-C 6alkyl, C2-C 6alkenyl, C2-C6 alkynyl, C3

C8 cycloalkyl, (-Cs cycloalkenyl, 3- to 12-inembered heterocyclyl, 5- to 10-membered 

heteroaryl, C6-C14 aryl, deuterium, halogen, -CN, -OR-, -SR, -NR4 R5, -NO,- =NH(OR), 

-C(O)R 3, -OC(O)R 3, -C(0)OR, -C(0)NRR,-NRC(0)R 4 ,-NRWC(O)OR4, 

-NR3C(O)NR4 R', -S(O)R3 , -S(O)2R3 , -NRS(O)R4, -NR3S(O)2R4, -S(O)NR4 R5 , 

-S(O)2NR4R5, or -P(O)(OR4)(OR5),.wherein each R1 is, where possible, independently 

optionally substituted by deuterium, halogen, oxo, -OR6 , -NRR7 , -C(O)R 6, -CN, -S(O)R6 , 

-S(O)2R 6 ,-P(O)(OR )(OR 7) C-Cs cycloalkyl, 3- to 12-membered heterocyclyl, 5- to 10

membered heteroaryl, C6-C14 aryl, or C1-C6 alkyl optionally substituted by deuterium, oxo, 

-OH or halogen; 

each Ra, R26, R°, R2' , and R is independently oxo or Ra; 

R2d is C1-C6 alkyl optionally substituted by R2e or C3-C5 cycloalkyl optionally 

substituted by R; 

R 3 is independently hydrogen, deuterium, C1-C6 alkyl, C2-Cs alkenyl, C2-Cs alkynyl, 

C3-Cs cycloalkyl, Cs-C14 aryl, 5- to 6-membered heteroaryl or 3- to 6-membered 

heterocyclyl, wherein the C1-Cs alkyl, C2-Cs alkenvl, C2-Cs alkynyl, C-Cs cycloalkyl, C6-C14 

aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of R 3are independently 
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optionally substituted by halogen, deuterium, oxo, -CN, -OR', -NRR 9 , -P(O)(OR)(OR9), or 

Ci-C6 alkyl optionally substituted by deuterium, halogen, -OH or oxo; 

R4and R are each independently hydrogen, deuterium, C-C alkyl, C2-C alkenyl, 

C2-C6 alkynyl, C3-C6 cycloalkyl, C-C14 aryl, 5- to 6-membered heteroaryl or 3- to 6

membered heterocyclyl, wherein the C1-C alkyl., C2-CGalkenyl, C2-Cs alkynyl. C-C 

cycloalkyl, C6-C14 aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of 

R4 and R5 are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR_, 

-NRR 9 or Ci-C6 alkyl optionally substituted by deuterium, halogen, -OH or oxo; 

or R4 and R' are taken together with the atom to which they attached to form a 

3- to 6-menbered heterocyclyl optionally substituted by deuterium, halogen, oxo, 

-OR', -NR8R9 or Ci-C6 alkyl optionally substituted by deuterium, halogen, oxo or 

-OH; 

R6 and R7 are each independently hydrogen, deuterium, C-C6 alkyl optionally 

substituted by deuterium, halogen, or oxo, C2-C6 alkenyl optionally substituted by deuterium, 

halogen, or oxo, or C2-C6 alkynyl optionally substituted by deuteriun, halogen, or oxo; 

or R and R7 are taken together with the atom towhich they attached to form a 

3- to 6-membered heterocyclyl optionally substituted by deuterium, halogen, oxo or 

C1-C6 alkyl optionally substituted by deuterium, halogen, or oxo; 

R 8 and R 9 are each independently hydrogen, deuteriun, C-C6 alkyl optionally 

substituted by deuterium, halogen, or oxo, C2-C6 alkenyl optionally substituted by deuterium, 

halogen or oxo, or C2-C6 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 heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci

C6 alkyl optionally substituted by deuteriun, oxo, or halogen; 

each Ro, R', R1 2 and R are independently hydrogen or deuterium; 

R is deuteriumn 

qis0,1,2,3,4,5,6,7,or8 and 

p is 3, 4, 5, 6, 7, 8, or 9.  
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Embodiment 2. The compound of embodiment 1, or a salt thereof, wherein at least one 

of Ra, 1R2, R2 1, R2c, R 2 R2, R , R4, R5, R6, R7, R, R9, RI", RI, R12, R", or R14 is deuterium.  

Embodiment. The compound of embodiment 1 or a salt thereof, wherein R10 , R", 

R1 2 , R3 , and R14 are hydrogen; p is 3; and is represented by the compound of formula (11): 

R1 R 2 

H 
HN N N N 

O OH (II).  

Embodiment 4. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R' 

is 5- to 10-membered heteroaryl optionally substituted by RI.  

Embodiment 5. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R 

is pyrimidin-4-yl optionally substituted by R.a 

Embodiment 6. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R 

is pyrimidin-4-v optionally substituted by R" wherein Ri is 5- to 10-membered heteroaryl 

or Ci-C6 alkyl optionally substituted by halogen.  

Embodiment 7. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R 

is pyrimidin-4-yl optionally substituted by pyrazolyl, methyl, difluoromethyl, or 

trifluoromethyl.  

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

is pyrimidin-4-yl 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-yl optionally substituted by Ri.  

Embodiment 10. The compound of embodiment 1,2, or 3, or a salt thereof, wherein R' 

is quinazolin-4-y optionally substituted by halogen, Ci-Cs alkyl optionally substituted by 

halogen, or Ci-Cs alkoxy.  

Embodiment 11. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R' 

is quinazolin-4-yl optionally substituted by fluoro, chloro, methyl, trifluoromethyl or 

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

wherein R2 is C-Csalkyl optionally substituted by R".  

Embodiment 13. The compound of any one of embodiments I to 11, or salt thereof, 

wherein R is C1-Cs alkyl optionally substituted by RW wherein R2 is: halogen; C3

Cs cycloalkyl optionally substituted by halogen; 5- to 10-membered heteroaryl optionally 

substituted by C1-Cs alkyl; -NR4 R5 ; -NR3 C(O)R4 -S(0)2R;oroxo.  

Embodiment 14. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R2 is C1-Cs alkyl optionally substituted by R' wherein R is: fluoro; cyclobutyl 

substituted by fluoro; pyrazolyl substituted by methyl; or -S(0)2CH3.  

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

wherein R? is C1-C6 alkyl optionally substituted by -OR3 

Embodiment 16. The compound of any one of embodiments I to I1, or a salt thereof, 

wherein R2 is C1-Cs alkyloptionally substituted by -OR3 , and R is: hydrogen; C1-Cs alkyl 

optionally substituted by halogen; C3-Cs cycloalkyl optionally substituted by halogen; C-C14 

aryl optionally substituted by halogen; or 5- to 6-membered heteroaryl optionally substituted 

by halogen or CI-Cs alkyl.  

Embodiment 17. The compound of any one of embodiments I to I1, or a salt thereof, 

wherein R2 is C1-Cs alkyloptionally substituted by -OR3 , and R- is: hydrogen; methyl; ethyl; 

difluoromethyl; -CH2CHF2; -CH2CF; cyclopropyl substituted by fluoro; phenyl optionally 

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

Embodiment 18. The compound of any one of embodiments I to 11, wherein R2 is 

CH2CH2OCH3.  

Embodiment 19. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R2 isC-Cs alkyl substituted by both halogen and OR.,xwherein R3 is C-C alkyl.  

Embodiment 20. The compound of any one of embodiments I to 11, or salt thereof, 

wherein R2 is C3-Cs cycloalkyl optionally substituted by R2b.  

Embodiment 21. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R' is cyclopropyl.  
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Embodiment22. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R' 

N 

-r-(R )a 

is - , wherein m is 0. 1, 2, or 3 and each R"- is, where applicable, independently 

deuterium, halogen, alkyl, haloalkyl, alkox, hydroxv, -CN, or heteroaryl, wherein the alkyl, 

haloalkyl, alkoxy, hydroxy. and heteroarl of Ra are independently optionally substituted by 

deuterium.  

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

N R1a N N R1a Ria N N R1a R1a N R1a 

Ni N Nf N. N N 
Ra R Ria 

or 

R!a N R13 

R" 
wherein each Ra is independently deuterium, alkyl haloalkyl, or heteroarvl.  

Embodiment 24. The compound ofembodiment 1,2, or 3, or a salt thereof, wherein R1 

(R 1 )m 

NN 
NN N 

is or wherein m is 0. 1, 2, or 3 and each R- is, where applicable, 

independently deuterium halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R ' are independently 

optionally substituted by deuterium.  

Embodiment 25. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R 

(RN, 

is -. wherein m is 0, 1, 2, 3, 4, or 5 and each R is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein thealkyl, haloalkyl. alkoxy, hydroxy, and heteroaryl ofR are independently 

optionally substituted by deuterium.  
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Emibodimerit26. Thiecompound of embodiment 25, or asalt thereof, wherein RIis 

k:1 

N Ra R1' 1  N 1 

RR'a 

N Rl- NR l Ra & N Rla NW 

R~ Ra 

R R 
Wa N'a   N N R1 ~N W 

N NaNW~W R 1
l.aNR<Rla 

R a 

N R   N N1 

, r R~ xhriecR~dpnetyetnm 
haognalk aoakl~aikx 

Rl@ RlaR'Ll128
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Embodiment27. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R' 

R1,N N KN 

N N ~ (R4)mT i N' (Rla)m I r-(RaT 

is111 , , -- ,, or 

N -.  
-t Rla)m 

N 
wherein in is 0, 1 2, 3, 4, or 5 and each Ri is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of Ra are independently 

optionally substituted by deuterium.  

Embodiment 28. The compound of embodiment 1,2, or 3, or a salt thereof, wherein R1 

(Rla)m , NI 

is , whereinis0,1,2,3,or 4, and each Ria is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl. alkoxy, hydroxy, and heteroaryl of Raare 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 

Rla 

N N N R 

RN N RR1 RN 

A-N Y.H-- N 
N la NRa Ri R 
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Ri3 R13 RI 

N Rl RR R N1 s Ria 

R KN N1N Ni ,N R1N N 
-J- ,   .R,   N 

N N 

N-N R..-N N 1  RN 

Ri) 
and 

Embodiment 30. T1he compound of embodiment 1,2, or3, or asalt thereof wherein R' 

is , wherein m is 0. 1, 2, 3, or 4 and each RI 'is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of Ra are independently 

optionally substituted by deuterium.  

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

selected from the group consisting of 

N N N R 

R1a 

R TNN N Ria R 
N NNR 

~N~ Nh ", I" 
'N .N N "I, N N N 

R Ra Ria 
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Ra 

RiaR' Ri NNaR3N1 
13 N a R N Ria 

N N R 

R1°N N R-a -N 
N N N 

- , 
, andN 

'Rla~ 

( am N 

is , wherein mis 0, 1,2, 3,or 4,andeach R is, where applicable, 

independently deuterium,halogen, alkylhaloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyi,haloalkyl, alkoxy, hydroxy, and heteroarylof Raare independently 

optionally substituted by deuterium.  

Embodiment 33. The compound of embodiment 32, or a salt there ofwherein R 'is 

selected from the group consisting of 

N N, N N N Ria N N~ N NyRIa 

lN. '-fi *k' N. Y- . - .  
N N N   N 

I]N RN Ri' 

N N. ,N Rla 1a 
1aR 

R R a 131 
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N RN Ra R13 

R~a 1a 

N N Ria RIa   N N R R N N 

N N 
Rla 13 N 

Ria Rla ,and 

Rla N N R a 

RlR 

NRN~R1 

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

1N 

(R'a 

is , wherein is0,1.2,3,4,5,or6andeachR' Is,where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R ' are independently 

optionally substituted by deuterium.  

Embodiment 35. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R 

is , wherein m is 0, 1, 2, 3, 4, 5, or 6 and each Ra is,whereapplcable, 

independently deuterium, halogen, alkyl .haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R'a are independently 

optionally substituted by deuterium.  

Embodiment 36. The compound of embodinent 1, 2, or 3, or a salt thereof, wherein R' 

N 

i! N 
N (RM~ 

is M, wherein m is , 1, or 2 and each R is, where applicable, independently 

deuterium, halogen, alkyl, haloalkyl, alkoxy. hydroxy. -CN, or heteroaryl, wherein the alkl, 
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haloalkyl, alkoxy, hydroxy, and heteroaryl of R" are independently optionally substituted by 

deuterium.  

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

F 
N N N CF3 N CF 3 

NN N N 

is selected from the group consisting of 

F3C N, N'N F F 

F C 

N N' 

F 

CF 3  0 

CF F3CC: & OC: .Nz 

N NC NF N N N N 
N 

N N N N N NN 
NN N 

,and anyof heforegoingc 

groups wherein rnv one ormnore hydrogen atom(s) are replced with deuteium tom(s).  

Embodiment38,S The compoun dofembodinem - 2,or 3.or a.salt thereof,wherein R' 

NV 

N ~ N H 

is selected from the group consisting of 

F N 
F Br F F 

N N N N N N N N N N N N N -N N-N N 
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F I 

N N N N 0 >NFN N N 

N-N N N N 

N HN N N 

N 2N N N N N N 

N N N N NN 

NNN N N N N N N N 
INNN N 

NN 

H H 

N- N 

N N NN N N N N -N /N H 

N N N N 
N 'N NN 

H Hd any of the 

foregoing groupsxwherein any one or more hydrogen atom(s) are replaced with deuterium 

atom(s) 

Embodiment.39. The compound of embodiment 1 2 or 3, or a salt thereof, wherein R 

F 

N F F 3C N N 
F -N K-YK, 

is selected from the group consisting of F 

CF3 F 3 OC N N N N N N 

N~~< 
N N N <.N N ~. -F3C F3 

N F IN N 

r IY N N C ~N 
N NN N .N N 
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NzCF3 FN 
NN 

OCH H3 H3C O F 3 N N N 

F 3 C ~ -N 

CF 

N N 
, - ,OC-n3  o N N w 

R3H 

F 
N I N 

F~ ic 

-~and anyof the foregoing groups wherein any one or more 

hydrogen atom(s) are replaced with deuterium atomi(s).  

Embodim-ent410. The compound of any oneofemrbodiments Itoi11, or asalt thereof, 

wherein R2 is , wherein n is 1, 2, 3, 4, 5, or 6, and R is C1-C2 alkyl optionally 

substituted by fluoro; phenyl optionally substituted by fluoro; pyridinyl optionally substituted 

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

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

0 
F F F 11 F 

F O S-

F 
is selected from the group consisting of 

F 
F F 4 F F F 

N0 00 0 F 0"' 0 

OH 

F F 

0 0 F 0 0 N O N 

F 
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F FF 

N O 0 N HNk 

2and any of the 

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

atom(s).  

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

FIG 1.  

Embodiment 43. A compound, or a salt thereof, selected from Compound Nos. 1-147.  

Embodiment 44. A compound, or salt thereof, selected from Compound Nos. 1-665.  

Embodiment 45. A pharmaceutical composition comprising a compound of any one of 

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

Embodiment 46. A method of treating a fibrotic disease in an individual in need thereof 

comprising administering a compound of any one of embodiments 1 to 44 or a 

pharmaceutically acceptable salt thereof 

Embodiment 47. The method of embodiment 46, wherein the fibrotic disease is 

pulmonary fibrosis, liver fibrosis, skin fibrosis, cardiac fibrosis, kidney fibrosis, 

gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis.  

Embodiment 48. A kit comprising a compound of any one of embodiments I to 44, or a 

pharmaceutically acceptable salt thereof.  

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

treatment of a fibrotic disease.  

Embodiment 50. A method of inhibiting avf6 integrin in an individual comprising 

administering a compound of any one of embodiments I to 44 or a pharnaceutically 

acceptable salt thereof.  
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Embodiment 51. A method of inhibiting TGFf activation in a cell comprising 

administering to the cell a compound of any one of embodiments I to 44 or a 

pharmaceutically acceptable salt thereof.  

Embodiment 52. Use of a compound of any one of embodiments I to 44 or a 

pharmaceuticallyacceptable salt thereof in the manufacture of a medicament for the 

treatment of a fibrotic disease.  

Embodiment 53. The compound of any one of embodiments I to 11, ora salt thereof, 

wherein R2 is C3-C5 alkyl substituted by both fluorine and -OC-3.  

Embodiment 54. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R2 is C1-C6 alkyl optionally substituted by -OR3 , and R 3 is phenyl optionally 

substituted by fluorine.  

Embodiment 55. The compound of any one of embodiments I to I1, or a salt thereof, 

wherein R2 is C1-C6 alkyl optionally substituted by -OR3 , and RF is pyridinyl optionally 

substituted by fluorine or methyl.  

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

wherein R2 is C1-C6 alkyl substituted by R2 wherein R2 is halogen.  

Embodiment 57. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein 2 is C1-C6 alkyl substituted by Ra wherein R is deuterium.  

Embodiment 58. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R? is C1-C6 alkyl substituted by R2 wherein R?a is 3- to 12-membered heterocyclyl 

optionally substituted by oxo.  

Embodiment 59. The compound of any one of embodiments I to I1, or a salt thereof, 

wherein R2 is C1-C6 alkyl substituted by Ra wherein R "is 4- to 5-membered heterocyclyl 

optionally substituted by oxo.  

Embodiment 60. The compound of any one of embodiments I to 11, or a salt thereof.  

wherein R is CI-Calkyl substituted by R wherein R is C-C14 aryl optionally substituted 

by halogen or -OR 

Embodiment 61. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R2 is C-C6 alkyl substituted by R2 wherein RB is phenyl optionally substituted by 

halogen or -OR".  
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Embodiment 62. The compound of any one of embodiments I to 11, or a salt thereof., 

wherein R2 is C-Csalkvl substituted by R2 wherein R2 is 5- to 10-membered heteroaryl 

optionally substituted by CJ-C6 alkyl.  

Embodiment 63. The compound of any one of embodiments I to 11, or a salt thereof, 

wherein R2 is C1-Cs alkyl substituted by R2 wherein R2 is pyrazolyl optionally substituted 

by methyl.  

Embodiment 64. The compound of any one of embodiments I to II, or a salt thereof, 

wherein R2 is Ci-Cs alkyl substituted by Ra wherein Ra is C3-C cycloalkyl optionally 

substituted by -CN, halogen, or ---OR'.  

Embodiment 65. The compoundofany one of embodimients Ito 11, or a salt thereof 

wherein R 2 is C1-C6 alkyl substituted by R2a wherein R?a is -S()2R3 .  

Embodiment 66. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R1 

is pyridyl optionally substituted by Ra 

Embodiment 67. The compound ofembodiient 1. 2,or 3,orasalt thereof, wherein R' 

is indazolyl optionally substituted by R", 

Embodiment 68. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R' 

is IH-pyrrolopyridyl optionally substituted by Ri.  

Embodiment 69. The compoundof embodiment 1, 2, or 3, or a salt thereof, wherein R' 

is quinolinyl optionally substituted by R3.  

Embodiment 70. The compound of embodiment 1, 2, or 3. or a salt thereof, wherein R1 

is phenyl optionally substituted by R".  

Embodiment 71. The compound of embodiment 1, 2, or 3, or a salt thereof, wherein R1 

is indanyl optionally substituted by R" 

SYNTHETIC EXAMPLES 

[00345] The chemical reactions in the Synthetic Examples described can be readily adapted 

to prepare a number of other compounds ofthe invention, and alternative methods for 

preparing the compounds of this invention are deemed to be within the scope of this 

invention. For example, the synthesis ofnon-exemplified compounds according to the 

invention can be successfully perfonned by modifications apparent to those skilled in the art, 

e.g.. by appropriately protecting interfering groups,byutilizing othersuitable reagents known 

in the art other than those described, or by making routine modifications of reaction 
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conditions. Alternatively, other reactions disclosed herein or known in the art will be 

recognized as having applicability for preparing other compounds of the invention.  

[00346] Forthe examples 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 herein may be prepared according to Schemes, as exemplified 

by the Procedures and Examples. Minor variations in temperatures, concentrations, reaction 

times, and other parameters can be made when following the Procedures, which do not 

substantially affect the results of the procedures.  

Procedure A 

H H H HO NH2 HATU 
HOIr- NH HT N N, N 

0DIPEA 0 
CH2C 2

W 

[00348] N-cyclopropyl-4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-yl)butanamide.To a 

mixture of 4-(5,6,7,8-tetrahydro-1,8-niphthyridin-2-yl)butanoic acid hydrochloride (5.0 g, 

19.48 mmoi)and cyclopropanamine (1.51 mL, 21.42 mmol) in CH2C12 (80 mL) at rtxwas 

added DIPEA (13.57 mL, 77.9 mmol). To this was then added HATU (8.1 g, 21.42 mmol) 

and the resulting mixture was stirred at rt for 2 h. The reaction mixture was concentrated in 

vacuo and purified by nomial phase silica gel chromatography to give N-cyclopropyl-4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butanamide.  

Procedure B 

0H H 
H2N + HATU H NN N 

I" H OHDIPEA 0 
THF/DMF 

[00349] N-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)formamide To a mixture of 4

(5.6,7,8-tetrahydro-,8-naphthyrdin-2-yl)butan--amine (351 ing, 1.71 mmol) and formic 

acid (0.09 mL, 2.22 mnol) in 4:1 THF/DMF (5 mL) was added HATU (844 mg, 2.22 mmol) 

followed by DIPEA (0.89 mL, 5.13 mmol) and the reaction was allowed to stir at rt for I h.  

The reaction mixture was concentrated in vacuo and purified by normal phase silica gel 

chromatography to give N-(4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-i)butyl)formamide.  
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Procedure C 

H O 
HNN N1 DIPEA H 
HNN+ Br OHN ~

ILPrOH 

[00350] N-(2-methoxyethvl)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butan-1-amine. A 

mixture of 4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yvl)butan-I-amine (300 mg, 1.46 mmol), 

1-bromo-2-methoxyethane (0.11 nL, 1.17 mmol) and DIPEA (0.25 mL, 1.46 mmol) in I

PrOH (3 ml) was heated to 70° C for 18 h. The reaction mixture was allowed to cool to rt 

and then concentrated in vacuo and purified by normal phase silica gel chromatography to 

give N-(2-nethoxvethvl)-4-(5,6,7,8-tetrahydro-1,8-naphth'ridin-2-vl)butan-1-amine.  

Procedure D 

H H H H 
H N ,N N, RH,-]HF NN. IN 

H B THF 

[00351] N-methyl-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yI)butan-1-amine. To solution 

of N-(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)formamide (200 mg, 0.86 mmol) in 

THIF (2 mL) at rt was added borane tetrahydrofuran complex solution (.0M in TF, 4.0 mL, 

4.0 mmol) dropwise. The resulting mixture was then heated to 60° C for 2 h and then 

allowed to cool to rt. The reaction mixture was diluted with MeOH and concentrated in 

vacuo. The crude residue was purified by normal phase silica gel chromatography to give N

methyl-4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl)butan-i-amine.  

Procedure E 

OMe OMe 

H LIAIi H 

Dioxane NHNN 

[00352] N-(2-methoxvethvl)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butan-I-amine(5).  

ToasolutionofN-(2-methoxyethvl)-4-(,6,78-tetrahdro-1,8-naphthyidin-2-l)butanamide 

5.5g, 1.0 equiv) in 1,4-dioxane (124mL) at rt was slowly added LiAH4(1.0 M inTHF, 

123 mL, 22 equiv) and the resulting mixture was heated to reflux for 20 hours and then 

cooled to 0° C. To this solution was added 120 (4.7 mL), then IM NaO1 (4.7 mL) then H20 

(4.7 mL) and warmed to room temperature and Stirred for 30 minutes, at which time, solid 

MgSO4 was added and stirred for an additional 30 minutes. The resulting mixture was filtered 

and the filter cake was washed with THF. The filtrate were concentrated in vacuo to give N

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

H H BCN 0NCBH 
NN B8ocHN O NN   BocHN -N N--

-~0 0 10H 

[00353] methyl (S)-2-((tert-butoxvcarbonvl)anino)-4-(methl(4-(5 6,7,8-tetrahydro-1 8

naphthyridin-2-yl)buty)amino)butanoate. To a mixture of N-methyl-4-(5.6,7,8-tetrahydro

1,8-naphthvridin-2-l)butan--amie (5) (187 mg, 0.85nmol) in MeOH (5 mL) at rt was 

added acetic acid (0.12 mL, 2.05 mmol) followed by methyl (S)-2-((tert

butoxvcarbonyl)amino)-4-oxobutanoate (217 mg. 0.94 mmol).The resulting mixture was 

allowed to stir at rt for 15 min, at which time, sodium cyanoborohydride (80 mg, 1.28 mmol) 

was added to the reaction mixture and stirred for 30 mi and then concentrated in vacuo. The 

crude residue was purified by normal phase silica gel chromatography to give methyl (S)-2

((tert-butoxycarbonvl)anino)-4-(methyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butvl)amino)butanoate.  

Procedure G 

H H H 
BocHN N N H 2N N N N 

O O CH 2Cl 2 

[003541 methyl (S)-2-amino-4-(methyli(4-(5,6,7 8-tetrahydro-1,8-naphthridin-2

yI)butyi)amino)butanoate. To a solutionof methyl (S)-2-((tert-butoxycarbonyI)amino)-4

(methyl(4-(5,6,7,8-tetrahvdro-1.8-naphthyridin-2-yl)butyl)amino)butanoate (152 mg.  

0.35mmol) in CH2C2 (2 mL) at rt was added 4N HCI in 1,4-dioxane (1 mL, 4 mmol) and the 

resulting mixture was allowed to stir for 2 h. The reaction mixture was concentrated in vacuo 

to give methyl(S)2-aino-4-(methyi(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyl)amino)butanoate as the trihydrochloride salt.  

Procedure H 

roH F-,C N F, 1 

H2N N N FN C N DIPEA F C 

HN N N N 
N i-PrOH 

0 0 

[00355] A solution of methyl (S)-2-amino-4-((2-methoxvethl)(4-(5,6,78-tetrahydro-1,8

naphthyridin-2-vl)butyl)amino)butanoate trihydrochloride (80 mg, 0.16 mmol), 4-chloro-2

methyl-6-(trifliuoromethvl)pyrimidine (64 mg, 0.33 mmol) and DIPEA (0.23 mL, 1.31 mmol) 
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in i-PrO- ( mL) was heated at 60' C overnight. The reaction was allowed to cool to rt and 

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

gel chromatography to give methyl(S)-4-((2-methoxyethy)(4-(56,7,8-tetrahydro-1,8

napithvridin-2-vl)butvl)amino)-2-((2-methyl-6-(tifluoromethyl)pyrimidin-4

yl)amino)butanoate.  

Procedure P 

F F 

\ CI \ CI 

H LiOH, H 20 H HN% N N - H N N N N 

HCN3 N THF/MeOH 
H 

C)1-10 0 

methyl (S)-2-((2-chloro-3
fluorophenyl)amino)-4-(rnethyl(4-(5,6,7,8- (S)-2-((2-chloro-3-flurophenyl)amino)-4

tetrahydro-1,8-naphthyridin-2- (methyl(4-(5,6,7,8-tetrahydro-1,8
yI)butyl)amino)butanoate napht.yridin-2-yl)butyl)amino)butanoic acid 

[003561 (S)-2-((2-chloro-3-fluorophenyl)anino)-4-(methyl(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y)butyl)amino)butanoic acid To a solution of methyl (S)-2-((2-chloro-3

fluorophenyl)amino)-4-(m-nethvl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyl)amnino)butanoate in 4:1:1 THF/MeOH/H-0 at Artwas added lithium hydroxide 

(approximately four equivalents) and the resulting mixture was stirred for 30 min. The 

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

reverse phase HPLC to give (S)-2-((2-chloro-3-fluorophenl)amino)-4-(methyli(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-l)butyl)anino)butanoic acid.  

Procedure Q 
OMe OMe 

H LiOH.H0 H H 

Cbz'N N N N N THF, MeOH, H 20 Cbz-N NN N 
0 0 0 C"H 

[003571] (S)-2-(((benzvloxy)carbonyi)amino)-4-(((R)-2-methoxvpropyl)(4-(56,7,8

tetrahydro-1,8-naphthyridin-2-y])butyl)anino)butanoic acid. A mixture of methyl (S)-2

(((benzyloxv)carbonvl)amino)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-vl)butil)anino)butinoate (1g, 1.90 mmol) in 1-120 (3 mL) and TI-IF (3 mL) 

and MeOH (3 mL) was added LiOH.H20 (159.36 mg, 3.80 mnmol) and then the mixture was 

stirred at room temperature for I 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 
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give a residue toyield compound (S)-2-(((benzyloxy)carbonl)amino)-4-(((R)-2

methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butl)anino)butanoic acid.  

LCMS (ESI+): m/z = 513.5 (M+H)*. 1H NMR (400 MHz, DMSO-d): 6 ppm 7.25 - 7.37 (in, 5 

1-1) 7.00 (d, J=7.28 Hz, 1H) 6.81 (br d, J=7.50 Hz, 1 H) 6.22 (d, J=7.28 1-z, 1 H6) 4.93 - 5.05 

(i, 2 1-1) 3.68 - 3.77 (in, 1 H) 3.25 - 3.34 (in, 11-1) 3.15 - 324 (in, 5 H) 2.58 (br t, J:=6.06 Hz, 

2 H) 2.29 - 2.49 (m, 8 H) 2.16 (br dd, 1=12.90, 6.06 Hz, 1 H) 1.69 - 1.78 (i 2 H) 1.58 - 1.68 

(m, 1 H) 1.53 (quin, J=7.39 Hz, 2 H) 1.28 - 1.40 (m, 2 H) 1.00 (d, J=5.95 Hz, 3 H).  

Procedure R 

OMe 
OMe 

H H (CH 3)3 CBr, K2 C  C H 

Cbz'N NDMVA 
0 OH 

[00358] tert-butyl(S)-2-(((benzyloxy)carbonyl)amino)-4-(((R)-2-methoxvpropyl)(4

(5.6,7,8-tetrahvdro-1.8-niphthridin-2-yl)butyl)aimino)butanoate: A solution of (S)-2

(((benzyloxy~carbonylI)amino)-4-(((R)-2-mnethoxypropyi)(4-(5,6,7,8-tetrahydro-1.8

naphthyridin2-yl)buty)amino)butanoicacid (300 mg, 523.84 pnol, HOAc salt) in DMA (4 

mL) was added N-benzl-N,Ndiethlethanaininium chloride (119.32 ig, 523.84 imol), 

K2CO3 (1.88 g, 13.62 mmol), 2-bromo-2-methylpropane(3.45 g, 25.14 mmol,). The mixture 

was stirred for 18 h at the 55° Cand thenallowed to cool to room temperature.The reaction 

mixture was concentrated in vacuo and the aqueous phase was extracted with ethyl acetate.  

The combined organic extracts were washed with brine, dried over Na2SO4, filtered, and 

concentrated in vacuo. The crude residue was purified by prep-TLC to give tert-butyl (S)-2

(((benziloxv)carbonyil)anino)-4-(((R)-2-inethoxypropyl)(4-(5,6,7,8-tetrahydro-18

naphthyridin-2-vl)butvl)amino)butanoate. LCMS (ESI+): m/z= 569.3 (M+H)'.  

Procedure S 

OMe OMe 

H iH H 
N N N N H 2, Pd(OH) H 2N NN N 

O 0 ~i--PrOH- 

[003591 tert-butyl (S)-2-amino-4-(((R)-2-iethoxypropyi)(4-(5,6,7,8-tetrahydro-1,8

naphtiridin-2-l)butyl)amino)butanoate. To a solution of tert-butyl (S)-2

(((benzvoxy)carbonvl)aminio)-4-(((R)-2-iethoxypropyl)(4-(5,6,7,.8-tetrahydro-1,8
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naphthvridin-2-yl)butyl)amino)butanoate (107 mg, 188.13 pmol) in i-PrOH (2 mL) was 

added Pd(OH)2 (26 mg) under an N2 atmosphere. The suspension was degassed under 

vacuum and purged with H2 several times.'The mixture was stirred under H2 (15 psi)at room 

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

(S)-2-amino-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridii-2

yI)butyl)amino)butanoate. LCMS (ESI+): m/z= 435.5 (M+H)`. 'H NMR (400 MHz, CDCb): 

o ppm 7.06 (d, J=7.34 Hz, I H) 634 (d,J=7.34 Hz. 1 H) 4.98 (br s, I H) 338 - 3.44 (i, 4 H) 

3.34 (s, 3 H) 2.69 (t, J=6.30Hz H) 2.51 - 2,59 (in, 5 H) 2.31 (dd,J=13.39, 5.56 Hz, 1 H) 

1.86 - 1.94 (m, 5 11) 1.49 - 1.69 (i, 6 H) 1.47 (s, 9 H) 1.13 (d,J=6.11 Hz 3 H).  

Procedure T 

OMe OMe 

BuXPhos Pd G3 N N 
H NaOtBu H 

H2N .N N N + N N tmH HN N N N 

[00360] tert-butyl (S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2

yl)butvl)amino)-2-((5-methylpyrimidin-2-vl)amino)butanoate. To a solution of (S)-tert-butyl 

2-amino-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetraihydro-1,8-naphthyridin-2

yl)butyl)amino)butanoate tert-butyl (S)-2-amino-4-(((R)-2-methoxypropyl)(4-(5,67,8

tetrahvdro-1,8-naphthvridin-2-yl)buty)amino)btanoate (100 mg. 230.09 pmol) and 2

chloro-5-methyli-primidine (2465 ing, 191.74 pimol) in 2-methyl-2-butanol (2 mL) was 

added t-BuONa (2 M in THF, 191.74 uL) and [2-(2-aminophenyl)phenyl]

methvlsulfonyioxy-pilladium;ditet-butyl-[2-(2,4,6-triisopropilphenyi)phenil]phosphane 

15.23mg, 19.17 mol), and the resulting mixture was stirred at 1000 C for 14 h. The mixture 

was concentrated in vacuo to give (S)-tert-butyl 4-(((S)-2-methoxypropyl)(4-(5,6,7,8

tetrahydro-1.8-naphthvridin-2-yl)butvl)amino)-2-((5-methylpyrimidin-2-i)amino)butanoate.  

LCMS (ESI+): m/z= 527.3 (M+H)-.  
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Procedure U 

OMe OM 

N N , TFA N ..-N 
1 H -------- H 

HN N N N HN NN N 

0 0 0, OH 

[003611 (S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl)butyi)amino)-2-((5-methlpyrimidin-2-yl)amino)butanoic acid. To a solution of tert-butyl 

(S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyi)amino)-2

((5-methyl pyrimidin-2-yl)amino)butanoate (80 mg, 151.89 pmol) in DCM (2 mL) was added 

TFA (254.14 mg, 2.23 mol) at 00 C.The mixture was stirred at room temperature for 6 h.  

The mixture was concentrated in vacuo and the resulting crude residue was purified by prep

I-PLCto give compound (S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphtlridin-2-vl)butyl)amino)-2-((5-methylpyrimidin-2-yl)amino)butanoicacid.LCMS 

(ESI+): r/z = 471.2 (M+H)y. H NMR (400 MHz, Methanol-d4) 6 ppm 8.57 (br s, 2 H) 760 

(d, J=7.28 Hz, I H) 6.67 (d, J=7.28 Hz, 1-1) 4.81 - 4.86 (in, 1H) 3.86 (br s, 1 H) 3.41 - 3,59 

(in, 4 H) 3.39 (s, 3 H) 3.33 - 3.38 (m, I H) 3.12 - 3.30 (m. 3 H) 2.76 - 2.86 (m, 4 H) 2.54 (br 

s, 1 H) 2.39 (br d, J:=8.82 Hz, I H) 2.30 (s, 3 H) 1.76 - 1.99 (in, 6 H) 1.22 (d, J:5.95 Hz, 3 H).  

SYNTHETIC EXAMPLES 

[00362] The chemical reactions in the Synthetic 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 

invention. For example, the synthesis of non-exemplified compounds according to the 

invention can be successfully performed by modifications apparent to those skilled in the art, 

eg., by appropriately protecting interfering groups, by utilizing other suitable reagents known 

in the art other than those described, or by making routine modifications of reaction 

conditions. Alternatively, other reactions disclosed herein or known in the art will be 

recognized as having applicability for preparing other compounds of the invention.  

[00363] For the examples described herein, reference to a Procedure indicates that the 

reaction was prepared using similar reaction conditions and parameters as the Procedures 

stated above.  
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Example Al 

Synthesis of (S)-2-fluoro-3-methoxypropan--amine 

0 0 

SO O 
a H K2 CO3 KI, DMF N 

NH2  BRn' Bn 

[00364] Methyl dibenzyl-D-serinate. To a mixture of methyl D-serinate hydrochloride (100 

g, 642.76 mmol) and K2C03 (177.67 g, 1.29 mol) and KI (53.35 g, 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 

250 C for 12 h. The mixture was quenched with 120 (3000 mL) and EtOAc (1L x 3). The 

organic layer was washed with brine (1 L), dried over Na2S04, and concentracted in vacuo.  

The crude product was purified by normal phase silica gel chromatographyto give methyl 

dibenzyl-D-sennate.  

0 0 

O 0  OH FBn 

F Bn 

[00365] Methyl (S)-3-(dibenzvlamino)-2-fluoropropanoate. To a solution of methyl 

dibenzyl-D-serinate (155 g, 517,77 mmol) in THF (12 L) was added DAST (102.65g, 

636.85 mmol, 84.14 mL) dropwise at 0° C and the reaction mixture was stirred for 14 h at rt.  

The reaction mixture was quenched with saturated aq. NaHCO3 ( IL) at 0° C and extracted 

with EtOAc (500 mL x 3).Theorganic phase was dried over Na2S04, filtered, and 

concentrated in vacuo. The crude product was purified by nornial phase silica gel 

chromatography to give methyl (S)-3-(dibenzylamino)-2-fluoropropanoate.  

0 

NO   N'Bn LiBH4  
Bn 

THF F Bn 

[00366] (S)-3-(dibenzylamiio)-2-fluoropropan--ol. To a solution of methyl (S)-3

(dibenzylamino)-2-floropropanoate (103 g, 341.79 mmol) in TIF (1 L) was added LiBI-4 

(14.89 g, 683.58 mmol) at 0° C.The mixture was stirred at 40° C for 12 h.The mixture was 

poured into aq NH4CI (500 rL) at 0° C. The aqueous phase was extracted with ethyl acetate 

(300 mL x 3). The combined organic extracts were dried over Na2SO4, filtered, and 

concentrated in vacuo to give (S)--(dibenzlamino)-2-fluoropropan-i-ol that was used 

without further purification.  

HN 'Bn Mel, NaH 0---f-n 

F Bn THF F Bn 
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[00367] (S)-NN-dibenzy-2-fluoro-3-methoxypropan-1-amine.Toasolution of(S)-3

(dibenzylamino)-2-luorpropan-1-o(51 g, 186.58 mmol) in THF (400 mL) wasadded NaH 

(60%dispersion in mineral oil, 11.19 g, 279.87 mmol) at 0° C and the resulting mixture was 

stined at 0° C for 30 min 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 aq. NI-14C (500 mL) at 

0° C. The aqueous phase was extracted with EtOAc (500 mL x 3). The combined organic 

extracts were driedover Na2SO4, filtered, and concentrated in vacuo. The resulting crude 

residue was purified by normal phase silica gel chromatography to give (S)-N,N-dibenzyl-2

fluoro-3-methoxypropan-1-amine.  

N'Bn H2, Pd/C O NH2 
F Sn MeOH 

[00368] (S)-2-fluoro-3-methoxypropan-1-amine. To a solution of (S)-NN-dibenzyl-2

fluoro-3-methoxvpropan-1-amine (15 g 52.20 mmol) in MeOH (200 mL)xwasadded Pd/C (3 

g). The suspension was degassed under vacuum and purged with H2 three times. The mixture 

was stirred under H2 (50 psi) at 50° C for 12 h. The reaction mixture was filtered through a 

pad of Celite and the filtrate was treated with HCl/EtOAc (50 mL) and then concentrated in 

vacuo to give (S)-2-flioro-3-methoxypropan-1-amine hydrochloride that was used without 

further purification.  

Example A2 

Synthesis of tert-butyl 7-(4-oxobutI)-,4-dihydro-1,8-naphthyridine-1(2H)-carboxylate 

H UMSBOC 
EtO N LiHMDS EtO N 

THF 

[003691 tert-Butyl 7-(4-ethoxy-4-oxobutyi)-3,4-dihydro-1,8-naphthyridine-I(2H)

carboxylate. To a solution of ethyl 4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y])butanoate 

(5.25g, 21.1 mmol) and di-tert-butyl dicarbonate (5.89 ml, 25.4 mmol in THIF (70 mL) was 

added lithium bis(trimethylsilyl)amide (25.4 mL,25.4 mmol) was added at 0° C. After 2 h.  

the reaction was diluted with EtOAc (50 nL) and was quenched with sat NH4 CI (50 mL).  

After 30 min of stiring, the layers were separated and the organic layer was washed with 

brine (20 mL), dried over Na2SO4, and concentrated in vacuo. The resulting crude residue 

was purified by normal phase silica gel chromatography to give tert-butyl 7-(4-ethoxy-4

oxobntyl)-3,4-dihydro-1,8-naphthyridine-I(2H)-carboxylate.  

Boc Boc 
Et0 N NLBH4  HO N N 

TH4F 

147



WO 2020/210404 PCT/US2020/027335 

[00370] tert-Butyl 7-(4-hdroxybutyl)-3,4-dihvdro-1,8-naphthyridine-1(2H)-carboxylate. To 

a solution of tert-butyl 7-(4-ethoxy-4-oxobutyl)-3,4-dihydro-1,8-naphthyridine-1(2H)

carboxylate (6.81 g, 19.5 mmol) in THF (50 mL) was added LiBH 4 (1.0M inTHF 19.5 mL, 

19.5 mmol) at rt. The mixture was stirred ovemigitand then quenched with sat. NH4C and 

diluted with EtOAc. The layers were separated and the aqueous layer was extracted with 

EtOAc.The combined oranic extracts were washed with H20, dried over Na2SO4, filtered.  

and concentrated in vacuo.The resulting crude residue was purified by normal phase silica 

gel chromatography to give tert-butyl 7-(4-hydroxybutyl)-3,4-dihydro-1,8-naphthyridine

1(2H)-carboxylate.  

Boc BOC HO'N COCl)2  0 N. N 

DMSO H 
NEt3 

CH2Cl2 

[00371 tert-Butyl 7-(4-oxobutl)-3,4-dihydro-1,8-naphtLhyridine-(2H)-carboxylate. A 

solution of oxalyl chloride (2.57 mL, 29.3 mmoi) in CHIC12 (69 mL) was cooled to -78° C 

for 5 minutes, at which time, dimethyl sulfoxide (4.2 mL, 58.6 mmol) was added and the 

mixture was stirred for 30 rin. A solutionof tert-butyl 7-(4-hydroxybutyl)-3,4-dihydro-2H

1,8-.naphthyridine-1-carboxylate (6.9 g, 22.6 mmol) in CH2C2 (10.5 mL) was added and 

stirredat -78° C for I h. Triethylamine (10.5 mL, 75.1 mmol) was then added to the reaction 

mixture and stirred for 30 mins.The reaction was quenched with water and extracted with 

CH2Cl2. The organic layer was collected and dried over sodium sulfate. The organic layer 

was concentrate to give tert-butyl 7-(4-oxobutyl)-3,4-dihdro-1,8-naphthyridine-1(2H1)

carboxylate that was used without further purification.  

Example A3 

Synthesis of methyl (S)-4-((2-methoxyetrhl)(4-(5,6,7,8-t.etraydro--naphthyridin-2

yl)butvl)amino)-2-(quinolin-4-vlamino)butanoate 

0~~ 

H2N N N N 

0 

[00372] Methyl (S)-2-amino-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino)butanoate. Prepared according to Scheme A using Procedure A with 2

methoxyethylamine, then Procedure E, Procedure F, and Procedure G to give methyl(S)-2
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anino-4-((2-nethoxvethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2

yl)butvl)anino)butanoate.  

H NPd(OAc) BINAP H 
N2 NN.N + HN N N N 

KPO4, Dioxane 

[00373] Methyl (S)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin--vl)butyi) 

amino)-2-(quinolin-4-lamino)butanoate. A microwave vial containing methyl (S)-2-amino

4-((2-nethoxyethyl)(4-(5,6,7,.8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)butanoate (125 

mg, 0.3 mmol) was charged with 4-bronoquinoline (65 mg, 0.3 mol), Pd(OAc)2 (6.3 mg, 

0.03 mmol), rac-BINAP (35 mg. 0.6 mmol), and K3P04 (210 mg 1.0mmol)andthendiluted 

with Dioxane (2 mL). The mixture was degassed and then sealed and heated to 100° C for I 

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 

(S)-4-((2-methoxvethyi)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butyl)amino)-2

(quinolin-4-ylamino)butanoate.  

Example A4 

Synthesisofmethyl(S)-2-(isoquinoin--yamino)-4-((2-methoxethy)(4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-yI)butvl)amino)butanoate 

Pd(OA) 2  N 
H BINAP H H2N N N N + N HN NNN N 

* K3P04 , N 

O I r Dioxane 

[00374] Methyl(S)-2-(isoquinolin-1-ylamino)-4-((2-methoxethyl)(4-(5,6,7,8-tetrahydro

1.8-naphthvridin-2-vl)buty)amino)butanoate. A microwave vial containing methyl (S)-2

amino-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2

yl)butyl)amino)butanoate (125 mg,0.3 mmol) was charged with 1-bromoisoquinoline (65 

mg. 0.3 mmol), Pd(OAc)2 (6.3 mg, 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol), and K3P04 

(210 mg,1.0 mmol) and then diluted with Dioxane (2 mL). The mixture was degassedand 

then sealed and heated to 100° C for li. 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 (S)-2-(isoquinolin-I-yamino)-4-((2

methoxyethyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthyridii-2-vl)butyl)amino) butanoate.  
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[00375] In the following examples, compounds without specific synthetic descriptions may 

be synthesized by procedures described herein, for example, analogous to that for compound 

2., Scheme 1; compound 81, Scheme 5; and Compound 213, Scheme 24.  

[00376] Forexample,(S)-2-((3-cyanopyrazin-2-vl)amino)-4-((2-(3,5

difluorophenoxy)ethvl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-vl)butyl)anino)butnoic 

acid (compound 597) may be prepared by slight modification of the procedures from Scheme 

1. In step 1, 2-(.5-difluorophenoxy)ethan-l-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 benzyl carbamate under reductive 

conditions as in step 5 to afford an analogous amino acid product. This amino acid may then 

be reacted with a suitably activated heterocycle in an SNAr reaction. such as 3

chloropyrazine-2-carbonitrie to give the described compound. Similarly, the analogous free 

amino acid product from step 5 may be reacted with an analogous activated heterocycle as 

depicted in step 6 and then subjected to either reducing conditions as shown in step 7 of 

Scheme I or cross-coupling conditions as shown in step 2 of Scheme 5 to afford further 

prophetic compounds described.  

[003771 The tertiary amine products arising from step 3 in Scheme 1, if alternative amines 

were substituted for cyclopropylamine, may alternatively be hydrolyzed as depicted in step 1 

of Scheme 24 followed by t-butylation of the acid product with t-butyl bromide under basic 

conditions as shown in step 2 of Scheme 24. The resulting t-butyl ester product maybe 

deprotected under reductive conditions as in step 3 of Scheme 24 to afford an amino ester 

product, which may then undergo palladium catalyzed cross-coupling with an appropriate 

aryl or heteroaryl halide as in step 4 of Scheme 24 to give an ester product that may be 

exposed to acid to generate a final compound as in step 5 of Scheme 24.  

[003781 For example.(S)-4-((2-(.5-difiuorophenoxy)ethl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyi)amino)-2-((i-methyl-H-indazol-3-yl)amino)butanoic acid 

(compound 624) may be prepared by slight modification of the procedures from Scheme 1.  

In step 1, 2-(3,5-difluorophenoxy)ethan-1-amine may be substituted for cyclopropylamine 

which would afford the analogous amine product. This amine product may then undergo a 

Boc deprotection as in step 2 followed bya reductive amination as in step 3 to afford an 

analogous tertiary amine product. The tertiary amine product may be hydrolyzed as depicted 

in step 1 of Scheme 24 followed by t-butylation of the acid productwith t-butyl bromide 
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under basic conditions as shown in 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 catalyzed cross-coupling substituting 3

bromo-1-methyl-IH-indazole for 6-chlioro-N,N-dimethylpyrimidin-4-amine in step 4 of 

Scheme 24 to give an ester product that may be exposed to acid to generate the described 

compound.  

[00379 Compound 1: ()-4-((cclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl,) 

butyl)amino,)-2-((6-(difloromethyl)pyritnidin-4-I) amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with cyclopropylamine, and ProcedureH with 4

chloro-6-(difluoromethvl)pyrimidine. LCMS theoretical m/z= 475.3. IM+H]+, found 475.2.  

[00380 Compound 1: (S)-4-(cyclopropy(4-(5,6,7,8-tetrahydro.-1,8-naphthyridin-2-yl) 

butvl)amino)-2-((6-(difluoromethlI)pyrimidin-4-yl) amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with cyclopropylamine, and Procedure H with 4

chloro-6-(difluoromethyl)pyrimidine. LCMS theoretical m/z = 475.3. [M+H]+, found 475.2.  
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Scheme 1, Compound 2: 

BOC H2N-<' Bec HCI H 
NNaBH-ICN N N EtOAcN N 
IAcOH Stp20 N---MeOH HN HN 

0 Step I 

CbzHNi O LiOH, THF, 
H MeOH, HH MeO 0~ NeNHNH 2 0 N N N 

NaB AcO O e Step OH 
AcOH e4 

e Cbz NH 
Cbz'NH 

Step3N 

H H IYBr B H2, H2N ,.- N N N YaC: 
Pd(OH) 2, H HN N N N 

MeOH ITHF/H 2O 

Step 5 Step 6 0 OH 

H2 
Pd/C H IH 

MeOH N N N 

Step7 N N OH 2 

[00381] Step 1: tert-butyl 7-(4-(cyclopropylamino) butyl)-3,4-dihVdro-,8-naphthyridine

1(2H)-carboxylate. To a solution of cyclopropanarnine (22.8 mL, 328.5 mmol), AcOH (18.8 

mL,328.5 mmol), and NaBH3CN (4.13 g 65.7 inmol) in MeOH (100 mL)at 00 C was added 

a solution of tert-butyl 7-(4-oxobutyl)-3,4-dihvdro-1,8-napithridine-1(2H)-carboxylate 

(10.0 g, 32.9 mmol)in MeO- (100 mL) and the resultingmixtureasstirredatrtfor16h.  

The mixture was dilutedxwi sat. NaHCO3 and stirred until gas evolution ceased and then 

concentrated in vacoto remove the volatiles. The aqueous layer was extracted with EtOAc 

and the combined organic extracts were dried over Na2SO4, filtered, and concentrated in 

vacuo. The crude residue was purified by prep-HPLCto give the title compound. LCMS 

theoretical m/z= 346.3. [M+H]+, found 346.5.  

[003821 Step 2: N-(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-I) buty)cyclopropanamine.  

To a solution of tert-butyl 7-(4-(cyclopropylamino)butyl)-3,4-dihvdro-1,8-naphthyridine

1(2H)-carboxylate (2.5 g 7.24 mmol) in EtOAc (10 mL) was added 4 M HCI in EtOAc (1.8 

nL) and the resulting mixture was stirred at rt 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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[00383] Step 3: methyl (S)-2-(((benzyloxy)carbonyl)amino)-4-(cyclIpropyl(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yil) butyl)amin) butanoate. To a mixture of methyl (S)-2

(((benzyloxv)carboni)amino)-4-oxobutanoate (2.59 g, 9.8 mmol) and N-(4-(5.6,7,8

tetrahydro-1,8-naphthyridin-2-y) buty)cyclopropanamine hydrochloride (25 g, 8.9 nmol) in 

DCE (40 mL) was added AcOH (761 L, 13.3 mmol) at 0° C was added NaBH-t(OAc)3 (2.82 

g, 13.3 mmol) and the resulting mixture was stirred for I h at rt.The mixture was diluted with 

sat. aq. NaHCO3 and stirred until gas evolution ceased and then was extracted with CHCI2.  

The combined organic extracts were washed with brine and then dried over Na2SO4 filtered, 

and concentrated in vacuo. The crude residue was purified by normal phase silica gel 

chromatography to give the title compound. LCMS theoretical m/z= 495.3. [M-H]+, found 

4954.  

[003841 Step 4: (S)-2-(((benzvloxy)carbonylamino)-4-(cyclIoproplv(4-(5,6,7,8-tetrahydro

1,8-nap-hthyridin-2-yl) butyl)amino) butanoic acid.To a solution of methyl (S)-2

(((benzyloxy)carbonyl)amino)-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-I,8-naphthyridin-2-yl) 

butyi)aino) butanoate (4 g, 7.9 mmol) in 1:1:1 THF/MeO1120 (36 mL) was added 

LiOH-H20 (664 mg, 15.8 mmol) at 0° C and the resulting mixture was stirred at rt for I h.  

The mixture was then adjusted to pH:= 6 by the careful addition of 1 N HCl and then 

concentrated in vacno to give the title compound. LCMS theoretical m/z = 480.3 [M]+, found 

480.1.  

[003851 Step 5: (S)-2-amino-4-(cyclopropyl(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid. A flask containing (S)-2-(((benzyloxy)carbonvl)amino)-4

(cyclopropy(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)amino) butanoic acid (4.5 g, 

9.4 mmol) was charged with 20 wt% Pd(OH)2/C (4.5 g) and then diluted with i-PrOH (300 

mL) and stirred under an H2 atmosphere at 50 psi for 48 h at rt. The reaction mixture was 

filtered through a pad of CELITE@ and rinsed with MeOH and then concentrated in vacuo.  

The crude residue was purified by reverse phase prep-HPLC to give the title compound.  

LCMS theoretical m/z= 347.2. [M+H]-, found 347.2.  

[00386] Step 6: (S)-2-((5-bromnopvrinidin-4-y) amino)-4-(cvcIlopropy(4-(5,6,78

tetrihydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid, To a solution of (S)-2-amino

4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) butyl)anino) butanoic acid 

trifluoroacetate(150mg,0.3mmol) in4:1THF/H20(3mL) was added5-bromo-4-chloro

pyrimidine (69 mg. 0.4 mmol) and NaHCO3 (137 mg, 1.63 mmol) and then was stirred at 70° 

C for 2 h and then cooled to rt and concentrated in vacuo. The crude residue was used 

without further purification.  
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[00387 Step 7 : (S)-4-(yclpropyI(4-(5,6,7,8-tetraivdro-1,8-naphthiyridin-2-vl) 

buty)amino)-2-(primidin-4-lamino) butanoic acid. A flask containing (S)-2-((5

bromopyrinidin-4-yl) amino)-4-(cyclopropyl(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl) 

butyl)amino) butanoic acid (157 mg, 0.3 mmol) was chargedwith 20 wt%Pd/C (200rmg) and 

then diluted with MeOH (20 mL) and the resulting mixture was stirred at it under an 1-12 

atmosphere for 4 h and then filtered and concentrated i v'acuo. The crude residue was 

purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): n/z = 425.2 

(M+H)-. 1-1 NMR (400 MHz, Methanol-d): ppm 8.34 (s, 1H) 7.96 (br s, 1H) 7.18 (d, 

J=7.21 lz, 11-1) 6.52 (br s, 1H) 6.39 (d, J=7.2 I-lz, 1-1) 3.87 - 4.65 (in, 11-1) 3.34 - 3.42 (in, 

2 H) 276 - 2.96 (i, 2 H) 2.70 (br t, J=6.11 Hz, 4 H) 2.54 (br t, J=7.03 Hz, 2 H) 2.14 - 2.26 

(m, 1H) 1.96 - 2.08 (in, 1 1) 1.87 (q, J=5.87 Hz, 3 H) 1.62 (br d. J=4.40 Hz, 4 H) 0.37 - 0.59 

(m, 4 H). LCMS theoretical m/z = 425.3. IM+H+, found 425.2.  

[003881 Compound 3: (S)-4-(cyclopropyl(4-(5,6,7,8-tetrahyidro-1,8-naphthyridin-2-y.) 

butyl)anino)-2-((i-methyl-1H-pyrazolo[3,4-dpyrimidin-4-y) amino) butanoic acid.'T o a 

mixture of (S)-2-amino-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino) butanoic acid hydrochloride (170 mg, 0.4 mmol) in 4:1 THF/H0 (2.5 mL) was 

added4-chloro-1-methyl-1H-pyrazolo[3,4-d]pyrimidine (75ng,0.4mmol)andNaHCO3 

(112 mg, 1.33 mmol) and the resulting mixture was stirred at 700 C for I h. The reaction 

mixture was cooled to rt and concentrated in vacuo. The resulting crude residue was purified 

by reverse phase prep-HPLC to give the title compound as the trifluoroacetate salt. 1H NMR 

(400 MHz, D20): 6 ppm 8.32 - 8.47 (i, 2 H) 7.51 (br d, J=6.60 Hz, 1 H) 6.56 (br s, I H) 4.85 

(br s, I H) 4.03 (r s, 3 H) 3.29 - 3.63 (m, 6 H) 2.38 - 2.91 (n, 7 1) 1.64 - 1.95 (m, 6 H) 0.90 

- 1.09 (m, 4 1-1). LCMS theoretical m/z = 479.3. [M+1-1, found 479.2.  

[00389 Compound 4: (S)-4-((2-hydroxy-2-methylpropyl) (4-(5,6,7,8-etrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(primidin-4-ylamino.) butanoic acid. Prepared according 

to Scheme A using Procedure A with 1-amino-2-methyipropan-2-ol, Procedure 1-1 with 4

chloropyrimidine,and Procedure P. LCMS theoretical m/z = 457.3. [M+H]-, found 457.2.  

[00390 Compound 5: (,S)-4-((2-methoxyethyI) (4-(5,6,7,8-tetrahydro-1,8-n aphthyridin-2

yl) butyl)amino)-2-(quinazolin-4-Vlamino) butanoic acid. Prepared according to Scheme A 

using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloroquinazoline, 

and Procedure P. LCMS theoretical in/z = 493.1. [M+H]+, found 493.1.  

[00391] Compound 6: (S)-4-(cyclopropvl(4-(5,6,7,8-tetrahydro-,.8-naphthyridin-2-yl) 

butyl)amino)-2-(quinazolin-4-Vlamino) butanoic acid. Prepared according to Scheme A 
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using Procedure A with cyclopropylamine, Procedure 1- with 4-chloroquinazoline, and 

Procedure P. LCMS theoretical m/z = 475.3. [M+H]+, found 475.3.  

[00392] Compound 7: (S)-2-((7-fluoroquinazolin-4-yl)amino)-4-((2-nethoxyethV) (4

(5,6,7,8-tetrihydro-1,8-napItiyridin-2-yl) butyl)amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-7

fluoroquinazoline, and Procedure P. LCMS theoretical in/z = 511.3. [M+H]-l found 511.3.  

[00393 Compound 8: (S)-4-((2,2-difluoroethI) (4-(5,6,7,8-tetraihydto-1,8-naplhthvridin

2 -yl) butyl)imino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared according to Scheme 

A using Procedure A with 2,2-difluoroethan-I-amine, Procedure H with 4-chloroquinazoline, 

and Procedure P. LCMS theoretical m/z = 499.3. [M+H]+, found 499.3.  

[00394 Compound 9:(S)-4-((3,3-dfluorocyclobutyl)(4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yl) butyl,)amino)-2-(quinazolin-4-ylaino) butanoic acid. Pre pared 

according to Scheme A using Procedure A with 3,3-difuorcyclobtan-1-amine, Procedure 

H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5233. [M-H]+, found 

525.3.  

[00395 Compound 10: (S)-4-((2-methoxyethy1) (4-(5,6,7,8-tetrahydro.-1,8-naphtliVridin

2-yl) butyl)amin,)-2-((2-methvlquinazolin-4-y) amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-I-amine, Procedure H with 4-chloro-2

methylquinazoline, and Procedure P. LCMS theoretical m/z =507.3. [M+-]+, found 507.3.  

[003961 Compound 11: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) buty)amino)--(pridof2,3-d]pyriinidin-4-ylamino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethanI--amine, Procedure 1 with 4

chloropyrido[2,3-dpyrimidine, and Procedure P. LCMS theoretical m/z = 494.3. [ M+H-]+, 

found 494.3.  

[00397 Compound 12: ()-2-((7-fluoro.-2-methylquinazolin-4-yI)amino)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahvdro-1,8-nphlihvridin-2-yl) butvl)anin) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxethan-I-amine, 

Procedure H with 4-chloro-7-fluoro-2-methyilquinazoline,and Procedure P. LCMS 

theoretical m/z = 525.3. [M+I-]+, found 525.3.  

[00398 Compound 13: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetraydro.-1,8-naphtVridin

2-yl) buyl)amino)-2-(7-(trifluoromethl)quinazolin-4-y) amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-miethoxyethan-1-amine, Procedure H with 

4-clioro-7-(trifluoromethyl)quinazoline. and Procedure P. LCMS theoretical m/z = 561.3.  

IM-H], found 561.3.  
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[00399] Compound 14: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahlro-1,8-niphthvridin

2-yl) butl)amin,)-2-((2-(trifluoromethlv)quinazolin-4-y) amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-nethoxyethan-1-amine, Procedure H with 

4-clioro-2-(trifluoromethyl)quinazoline. and Procedure P. LCMS theoretical m/z = 561.3.  

[M+H]+found 561.3.  

[004001 Compound 15: (S)-4-((2-methoxyethyI) (4-(5,6,7,8-tetrahidro-1,8-naphthyridin

2 -yl) butyI)amino)--((8-(trifuoromethyl)quinazolin-4-l) amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 

4-chloro-8-(trifluoromethl)quinazoline. and Procedure P. LCMS theoretical m/z= 561.3.  

[M+H]+, found 561.3.  

[00401] Compound 16:(69-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naplhthvridin
2 -yl) butvIamino)-2-(tprid4o3,2-dpyrimidin-4-ylamino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4

chloropyrido[3,2-d]pyrimidine, and Procedure P. LCMS theoretical m/z = 494.3. [M+H]+, 

found 494.3.  

[004021 Compound 17: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naplhtVridin

2-yl) butyl)amino)-2-(pyrido[3,4-dlpyrimidin-4-ylamino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-i-amine, Procedure H with 4

chloropyrido[3,4-d]pyrinidine, and Procedure P. LCMS theoretical m/z = 494.3. [M+H]+, 

found 494.3.  

[00403] Compound 18: (S)-2-((5-fluoroquinazolin-4-y) amino)-4-((2-methoxyethyl) (4

(5,6,7,8-tetrahdro-1,8-naphthyridin-2-y) butl)amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure 1-1 with 4-chloro-5

fluoroquinazoline, and Procedure P. LCMS theoretical m/z= 511.3. [M-HI+, found 511.3.  

[00404] Compound 19: ()-2-((6-fluorquinazolin-4-yl)amino)-4-((2-methoxvethvl) (4

(5,6,7,8-tetrahydro-1,8-naplithyridin-2-yl) butyl)amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-1-amine. Procedure H with 4-chloro-6

fluoroquinazoline, and Procedure P. LCMS theoretical m/z = 511.3. [M+H]+, found 511.3.  

[00405] Compound 20: (S)-2-((8-fluoroquinizolin-4-yl) amino)-4-((2-methoxyethyl) (4

(5,6,7,8-tetrahidro-1,8-naphthyridin-2-y'l) butl)amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxethan-1-amine, Procedure H with 4-chloro-8

fluoroquinazoline, and Procedure P. LCMS theoretical m/z = 511.3. [MH]+, found 511.3 

[00406 Compound 21: ()-2-((6,7-difluoroquinazolin-4-yl) amino)-4-((2-methoxyethy) 

(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-v) butyl)amino) butanoic acid. Prepared 
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according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 

4-chloro-6,7-difluoroquinazoline, and Procedure P. LCMStheoreticalm/z= 529.3. [M+H]-+ 

found 529.3.  

[004071 Compound 22: ()-4-((2-methoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin
2 -yl) butyI amino)-2-((2-methyl-6-(trifluoromethlv)pyrimidin-4-yl) amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxvethan-1-amine, 

Procedure H with 4-chloro-2-methli-6-(trifluoromethyli)primidine, and Procedure P. LCMS 

theoretical m/z = 525.3. [M+H]+, found 525.3.  

[00408] Compound 23: (S)-2-((6-(difuoronethyl)pyrimidin-4-Vl) amino)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxythan--amine, 

Procedure H with 4-chloro-6-(difluoromethyvl)pyrimidine, and Procedure P. LCMS 

theoretical m/z= 493.3. IM-H]+, found 493.3.  

[00409] Compound 24: (S)-4-((2-methoxyethy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin
2 -yl) butyl)amino)-2-((2-(trifluoromethvl)pyrimidin-4-yl) amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 

4-chloro-2-(trifluoromnethyl)pyrimidine, and Procedure P. LCMS theoretical m/z = 511.3.  

[M+H]+, found 511.3.  

[00410] Compound 25: (S)-4-((()-2-methoxvpropy)(4-5,6,7,8-etrahydro-,8

naphthyridin-2-yl) butyil)amino)-2-(quinazolin-4-ylimino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-(S)-2-methoxpropan-1-amine, Procedure 

H with 4-chloroquinazoline, and Procedure P. LCMS theoretical n/z = 507.3. [M+H-]+, found 

507.4.  

[00411] Compound 26: (S)-4-((2-mnethoxyethl) (4-(5,6,78-tetrahydr-1,8-naphthvridin
2 -yl)buvl)amino)-2-((6-niethv-2-(trifluoromethy/l)pyrimidin-4-y) amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with2-methoxyethan-1-amine, 

Procedure H with 4-chloro-6-methvl-2-(trifluoromethli)pyrimidine, and Procedure P. LCMS 

theoretical m/z = 525.3. [M+H]+, found 525.3.  

[00412] Compound 27: (S)-4-((2-(methylsulfonyl)ethvi) (4-(.5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-(methlsulfonyl)ethan--amine, Procedure 

H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 541.3. [M+H]+, found 

541.3.  
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[00413] Compound28: (S)-4-((2-phenoxyethyl)(4-(5,6,7,8-tetralro-1,8-naphthyridin

2-yl) butyl)amin,)-2-(quinazolin-4-ylamino) butanoic acid. Prepared according to Scheme 

D using Procedure C with (2-bromoethoxy)benzene, Procedure H with 4-chloroquinazoline, 

and Procedure P. LCMS theoretical m/z = 555.3 [M+H]+, found 555.3.  

[004141 Compound 29: ()-4-((3,3-difluoropropy) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinazolin-4-ylatino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 33-difluoropropan-1-amine, Procedure H 

with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 513.3 [M+H]+, found 

513.4.  

[00415] Compound 30: (S)-4-((3-fluoropropyl) (4-(5,6,7,8-tetraydro-1,8-naphthy'ridin-2

yl) butvl)amino)-2-(quinazolin-4--ylamino) butanoic acid, Prepared according to Scheme A 

using Procedure A with 2- 3-fluoropropan-I-amine, Procedure H with 4-chloroquinazoline, 

and Procedure P. LCMS theoretical m/z= 495.3. IM+HI-, found 495.3.  

[00416] Compound 31: (S)-4-(((S)--fluoro-3-netloxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-(quinazolin-4-ylamino) butanoic acid, Prepared 

according to Scheme A using Procedure A with (S)-2-fluoro-3-inethoxypropan-1-amine, 

Procedure H with 4-chloroquinazoline. and Procedure P. LCMS theoretical m/z= 525.3.  

[M+H]+, found 525.3.  

[00417] Compound 32: (S)-2-((7-fluoro-2-nethylquinizolin-4-yl) amino)-4-((()-2

fluoro-3-methoxypropy1v) (4-(5,6,7,8-tetraiydro-1,8-napithyridin-2-yl) butyl)amino) 

butanoic acid. Prepared according to Scheme A using Procedure A with (S)-2-fluoro-3

methoxypropan-I-amine, Procedure H with 4-chloro-7-fluoro-2-methylquinazoline. and 

Procedure P. LCMS theoretical m/z = 557.3. [M+H]+,found 557.4.  

[00418 Compound 33: (S)-4-(((3,3-difIuorcyclobuty)methyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butyl)amino)-2-((7-fluoro-2-niethvlquinazolin-4-yl) amino) butanoic 

acid. Preparedaccordingto Scheme D using Procedure C with 3-(bromomethyl)-i,

difluorocvclobutane, Procedure H with 4-chloro-7-fluoro-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: N-(2-methoxvethyl)-4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) 

butanamide. To a solution of 4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butanoic acid 

hydrochloride (2.6 g, 10.29 minol) in CH2C2 (26 mL) was added 2-methoxyethan-1-anine 

(1.3 mL, 15.44 mmol), DIPEA (5.4 mL, 30.87 mmol), then HATU (5.67 g, 14.92 mmol) and 

the resulting mixture was stirred at rt 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.  

[00420] Step 2: N-(2-methoxvethyl)-4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-Vl) butan-1

amine. To a solution of N-(2-methoxethyl)-4-(,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butanamide (1.1 g, 4.0 mmol) in 1,4-dioxane (I ImL) was added 2.OM LiAlH4 in THF (4 

mL, 8.0 mol) and the resulting mixture was refluxed overnight and then allowed to cool to 

rt. The solution was carefully neutralized by the cautious addition ofH20 (310 L)then 1 N 

NaOH (310 L), then additional -20 (310 iL) and the mixture was stirred at rt for 30 min 

and then dried over MgSO4. filtered, and concentrated in vacuo.The resulting crude residue 

was used without further purification.  

[00421] Step 3: methyl(S)-2-(( ter-butovcarbony)amino)-4-((2-metloxyethy ) (4-(5,6,78

tetrahydro-1,8-naphlthridin-2-yl) butyl)amino) butanoate.To a solution of N-(2

methoxvethvl)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butan-1-amine (927 mg, 3.52 
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mmol) and methyl (S)-2-((tert-butoxycarbony)amino)-4-oxobutanoate (895 mg, 3.87 mmol) 

in MeOH (10 mL) at it was added AcOH (222 pL, 3.87 mmol) then NaCNBH3 (243 mg, 3.87 

mnol) and the resulting mixture was stirred at rt overnight and then concentrated invacuo.  

The resulting crude residue was purified by normal phase silica gel chromatography to afford 

the title compound.  

[004221 Step 4: methyl (S)-2-amino-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate. To a solution of methyl (S)-2-((tert

butoxvcarbonyl)amino)-4-((2-netioxyethvl) (4-(5,6,7,8-tetraihydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoate (700 mg, 1.46 mmol) in CH2C2 (3 mL) was added 4 N HC Iin 

dioxane (5 mL) and the resulting mixture was stirred at rt for 2 h and concentrated in vcno.  

The resulting crude residue was used without further purification.  

[004231 Step 5: methyl (S)-2-(isoquinolin-1-Vlamino)-4-((2-metloxyethyl) (4-5,6,7,8

tetrahydro-1,8-naphtlyridin-2-y) butyl)amin) butanoate. A microwave vial containing 

methyl (S)-2-amino-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y]) 

butyi)amino) butanoate (125 mg, 0.3 mmol) was charged with I-bromoisoquinoline (65 mg, 

0.3 mmol), Pd(OAc)2 (6.3 mg. 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol), and K3PO4 (210 

mg, 1.0 mmol) and then diluted with dioxane (2 mL). The mixture was degassed and then 

sealed and heated to 10 0° C for 1 h. The reaction mixture was allowed to cool to rtand then 

filtered and concentrated in vacuo. The crude residue was purified by normal phase silica gel 

chromatography to give the title compound.  

[00424 Step6: (S)-2-(isoquinolin-1-ylamino)-4-((2-mnethoxyethvl)(4-(5,6,7,.8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic aci. To a solution of methyl (S-2

(isoquinolin-1-ylamino)-4-((2-methoxyethyi) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoate (20 mg, 0.04 mmol) in 4:1:1 THF/MeOH/H2 (1.5 mL) was added 

LiOH (5 mg, 0.20 mmol) and the resulting mixture was stirredat rt for 1 h and then 

neutralized with AcOl 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.  

[00425] Compound 35: (S)-4-((2-(dfluoromethoxy)ethvl) (4-5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino,)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-(difluoromethoxy)ethan-1-amine, 

Procedure D, Procedure F, Procedure G, Procedure H with 4-chloroquinazoline, and 

Procedure P. LCMS theoretical m/z = 529.3 [M+H]+, found 529.3.  
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Scheme 3, Compound 36: 
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[00426] Step 1: methyl (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahiro-1,8-naphthvriiin-2

yl) butyl)mino)--(quinolin-4-ylamino) butanoate. A microwave vial containing methyl 

(S)--amino-4-((2-methoxyeti) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) butvl)amino) 

butanoate (125 mg, 0.3 mmol) was charged with 4-bromoquinoline (65 ng, 0.3 rmol), 

Pd(OAc)2 (6 mg, 0.03 nmol), rac-BlNAP (35 mg, 0.6 mmol), and K3PO4 (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 rt and then filtered and 

concentrated invacuo. The crde residue was purified by normal phase silica gel 

chromatography to give methyl (S)-4-((2-methoxyethyl) (4-(56,7,8-tetrahydro-1.8

naphthyridin-2-yl) butyl)amino)-2-(quinolin-4-ylamino) butanoate.  

[00427] Step 2: (S)-4-((2-methoxyethyI) (4-(5,6,7,8-tetrahidro-,.8-naphthyridin-2-yl) 

buty)amino)-2-(quinolin-4-Vlamino) butanoic acid. To a solution of miethyl (S)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-(quinolin-4

ylamino) butanoate (54 mg, 0.11 mmol) in 4:1:1 THF/MeOHH20 (3 mL) was added LiOH 

(25.5 mg, 1.1 mmol)and the resulting mixture was stirredat rt for I h and then neutralized 

with AcOH and concentrated in vacuo. The resulting crude residue was purified by reverse 

phase prep-HPLC to give the title compound. LCMS theoretical m/z = 492.3. [M+H]-, found 

4923.  

[00428 Compound 37: (S)-2-((7-chloroquinazolin-4-yl) amino)-4-((2-methoxyethyl) (4

(5,6,7,8-tetrahydro-1,8-naplithyridin-2-yl) butyl)amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-I-amine, Procedure H with 4,7

dichloroquinazoline, and Procedure P. LCMS theoretical m/z = 527.3. [M+H]+, found 527.3.  

[00429] Compound 38: ()-2-((8-chloroquinazolin-4-vl) amino)-4-((2-mnethoxvethvl) (4

(5,6,7,8-tetrahydro-1,8-naphthy'ridin-2-y) butyl)amino) butanoic acid. Prepared according 
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to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4.8

dichloroquinazoline, and Procedure P. LCMS theoretical m/z:= 527.3. [M+H]+, found 527.3.  

[00430] Compound 39:(-2-qinazolin-4-ylamino)-4-(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl) (2-(22,2-triftioroethoxvy)ethiyl)amino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-(2,22-trifluoroethoxy)ethan-I-amine, 

Procedure Hxwith 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 561.3.  

[M+H]+, found 561.3.  

[00431] Compound 40: (S)-2-(7-fluoro-2-methvlquinazolin-4-yl) amino)-4-((2-(4

fluorphenoxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthVridin-2-l) butyl)amino) butanoic 

acid. Prepared according to Scheme D using Procedure C with 1-(2-bromoethoxv)-4

fluorobenzene, Procedure H with 4-chloro-7-fluoro-2-methylquinazoline, and Procedure P.  

LCMS theoretical m/z = 605.3. [M+-1]+, found 605.3.  

[004321 Compound 41: (S)-4-((3-fluoropropy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino)-2-((7-methoxyquinazolin-4-y) amino) butanoic acid. Prepared 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= 525.3. [M-4-HI+, found 525.3.  

[00433] Compound 42: (2)-4-((2-(2,2-difluorociylopropox)ethv) (4-(5,6,78-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino)-2-((7-fluoro-2-methvlquinazolin-4-y) amino) butanoic 

acid. Prepared according to Scheme D using ProcedureC with 2-(2-bromoethoxy)-1.1

difluorocyclopropane. Procedure H with 4-chloro-7-fluoro-2-methvlquinazoline, and 

Procedure P. LCMS theoretical m/z = 587.3. [M+H]+, found 587.3.  

[00434] Compound 43: (S)-4-((3-fluorpropy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino)-2-((8-methoxvquinazolin-4-yl) amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 3-fluoropropan-1-amine., Procedure H with 4-chloro-8

methoxyquinazoline, and Procedure P. LCMS theoretical n/z = 5253. [M-H]+, found 525.3.  

[00435 Compound 44: ()-2-((6-(HI-pyrazol-I-yl) pyrimidin-4-yl) amino)-4-((2

methoxyethy) (4-(5,6,7,8-tetrahydro-1,8-naplhthvridin-2-yl) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxyethan-1-amine, 

Procedure - with 4-chloro-6-(IlH-pyrazol-1-yl) pyrnnidine and Procedure P. LCMS 

theoretical m/z = 509.3. [M+H]+, found 509.3.  

[00436] Compound 45: (S)-4-((2-(3,5-dimethyl-H-pvrazol-1-yl) ethyl) (4-(5,6,7,8

tetralydro-1,8-naphthiyridin-2-yl) butyl)amino)-2-(quinazolin-4-ylamino) butanoic acid.  

Prepared according to Scheme D using Procedure C with 1-(2-bromoethyl)-3,5-dimethyl-iI-
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pyrazole, Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z= 

557.3. [M+H]+, found 557.3.  

1004371] C om p found 46: -4-((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-nethylquinizolin-4-yl) amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (S)-2-fluoro-3-methoxypropan-I

amine, Procedure H with 4-chloro-2-methvlquinazoline, and Procedure P. LCMS theoretical 

m/z = 539.3. [M+H]+, found 539.3.  

[00438] Compound 47: (S)-4-((2-(3,5-diflorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-(quinazlin-4-ylamino) butanoic acid. Prepared 

according to Scheme C using Procedure B with 2-(3,5-difluorophenoxy)acetic acid, 

Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 591.3.  

[M+-1]+, found 591.3.  

[004391 Compound 48: (S)-2-((8-chloroquinazolin-4-y1l) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6.7,8-etralvdro-1,8-naphthyridin-2-yl) butvl)anino) butanoic acid.  

Preparedaccording to Scheme C using Procedure B with 2-(pridin-2-vloxy)acetic acid, 

Procedure -1 with 4,8-dichloroquinazoline, and Procedure P. LCMS theoretical m/z= 590.3.  

[M+H]+, found 590.3.  

[00440] Compound 49: ()-4-((2-(pyridin-2-loxv)ethyl) (4-(5,6,7,8-tetrahydro-,8

naplhthyridin-2-y) butyl,)amino)--(quinazolin-4-ylaino) butanoic acid. Pre pared 

according to Scheme C using Procedure B with 2 -(pyridin-2-yloxv)acetic acid, Procedure H 

with 4-chlioroquinazoline, and Procedure P. LCMS theoretical m/z = 556.3. [M+H]+, found 

556.3.  

[00441] Compound 50: (S)-4-((2-(2,2-dif luoroethoxy',)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amnino)-2-(quinazlin-4-ylamino) butanoic acid. Prepared 

according to Scheme C using Procedure B with 2-(2,2-difluoroethoxv)acetic acid, Procedure 

- with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 543.3. IM+HI+, found 

543.3.  

[00442] Compound 51: (S)-2-(pyrido3,2-dpvrimidin-4-ylamino)-4-((4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl) (2-(2,2,2-trifluoroethoxy)ethyl)amino) butanoic 

acid. Prepared according to Scheme A using Procedure A with2-(2,2.2

trifluoroethoxy)ethan-1-amine, Procedure G, Procedure H with 4-chloropyrido[3.2

d]pyrimidine, and Procedure P. LCMS theoretical m/z = 562.3. [M+H]+, found 562.3.  

[00443] Compound 52: ()-4-((2-((2-methylpyridin-3-yIl) oxy)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-y) buty)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 
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according to Scheme C using Procedure B with 2-((2-methylpyridin-3-yi) oxy)acetic acid., 

Procedure H with 4-chloroquinazoline. and Procedure P. LCMS theoretical n/z = 570.3.  

[M+H]+, found 570.3.  

[00444] Compound 53: ()-2-((7-luor-2-methylquinzolin-4-yl) amin)-4-((2-((2

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-nqhthVridin-2-yl) butyl)anino) 

butanoic acid. Prepared according to Scheme C using Procedure B with 2-((2-methlpyridin
3-y]) oxy)aceticacid, Procedure H with 4-chloro-7-fluoro-2-nethvlquinazoline, and 

Procedure P. LCMS theoretical m/z = 602.3. [M+H]+, found 602.3.  

[00445 Compound 54: (S)-4-((2-((2-methVlpvridin-3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphtkridin-2-yl) butyl)aiino)-2-(pyridof3,2-d]pyriniidin-4-ylamino) butanoic acid.  

Prepared according to Scheme C using Procedure B with 2-((2-methylpyridin-3-yl) 

oxy)acetic acid, Procedure H with 4-chloropyrido[3,2-d]pyrimidine, and Procedure P. LCMS 

theoretical m/z = 571.3. [M-H]+, found 571.3.  

[00446] Compound 55: (S)-4-((2-ethoxyethy) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2

yl) butyl)amino)-2-(quinazolin-4-lamino) butanoic acid. Prepared according to Scheme A 

using Procedure A with 2-ethoxyetharin-1-amine, Procedure 1- with 4-chloroquinazoline, and 

Procedure P. LCMS theoretical m/z= 507.3. IM-H]+, found 507.3.  

[00447] Compound 56: ()-2-((7-fluor-2-methylquinazolin-4-y) amino)-4-((2-((6

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-nihthvridin-2-yl) butVl)anino) 

butanoic acid. Prepared according to Scheme C using Procedure B with 2-((6-methylpyridin
3-yi) oxy)aceticacid, Procedure H with 4-chloro-7-fluoro-2-nethvlquinazoline, and 

Procedure P. LCMS theoretical m/z = 602.3. [M+H]+, found 602.3.  

[00448] Compound 57: (S)-4-((2-((6-methlpridin-3-.l) oxv)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butvl)amino)-2-(pyridol3,2-djpvrimidin-4-ylamino) butanoic acid.  

Prepared according to Scheme C using Procedure B with 2-((6-methylpyridin-3-yl) 

oxy)acetic acid, Procedure H with 4-chloropyrido[3,2-d]pyrimidine, and Procedure P. LCMS 

theoretical m/z = 571.3. [M-H]+, found 571.3.  

[00449] Compound 58: (S)-4-((-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-vl) butyl)aniino)-2-(quinizolin-4-ylanino) butanoic acid. Prepared 

according to Scheme Cusing Procedure B with 2-((5-fluoropyidin-3-yl)oxy)acetic acid, 

Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 574.3.  

[M+H]+, 574.3.  

[00450 Compound 59: ()-4-((2-((6-niethylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl,)aimino)--(quinazolin-4-ylamino) butanoic acid. Prepared 
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according to Scheme C using Procedure B with 2-((6-methylpyridin-3-yl) oxy)acetic acid., 

Procedure H with 4-chloroquinazoline. and Procedure P. LCMS theoretical n/z = 570.3.  

[M+H]+, found 570.3.  

[004511 Compound 60: (S)-4-((2-((5-flioropyridin-3-Vl) oxy)ethlI) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-ylI) butyl)amino)-2-(Iyrido[3,2-dlpyrimidin-4-ylamino) butanoic acid.  

Prepared according to Scheme C using Procedure B with 2-((5-fluoropyridlin-3-yi) oxy)acetic 

acid, Procedure H with 4-chloropyrido[3,-d]pyrimidine, and Procedure P. LCMS theoretical 

m/z = 575.3. [M+H]+, found 5753.  

[00452] Compound 61: (S)-2-((7-fluoro-2-methvlquinazolin-4-yI) amin)-4-((2-((5

fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y) butyl)amino) 

butanoic acid. Prepared accordig to Scheme C using Procedure B with 2-((5-fluoropyridin

3-yl)oxy)acetic acid, Procedure - with 4-chloro-7-fluoro-2-methvlquinazoline, and 

Procedure P. LCMS theoretical m/z = 606.3. [M+H]+, found 606.3.  

[00453] Compound 62: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1.8

naphthyridin-2-l) butvl)amino)'-2-(quinazolin-4-ylimino) butanoic acid, Prepared 

according to Scheme Cusing Procedure B with (R)-2-methoxvpropanoic acid, Procedure H 

with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z= 507.3. IM-i-HI, found 

5073.  

[00454 Compound 63: ()-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrihydro-1,8-naphtyridin
2 -yl) butyl)amino)-2-(quinazolin-4-vamino) butanoic acid. Prepared according to Scheme 

B using Procedure F with N-(2-aminoethyl)acetamide, Procedure H with 4

chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5203. [M-]+, found 5203.  

[00455 Compound 64: (S)-4-((2-(dimethvlamino)-2-oxoethy) (4-(5,67,8-tetrahvdro-1,8

naphthyridin-2-l) butv)amnino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with 2-amino-N,N-dinethylacetaide, Procedure 

- with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 520.3. IM--HI+, found 

520.3 

[00456] Compound 65: (S)-2-((7-fluoro-2-methylquinazolin-4-yl) amin)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

Prepared according to Scheme C using Procedure B with (R)-2-methoxypropanoic acid, 

Procedure H with 4-chloro-7-fluoro-2-methylquinazoline, and Procedure P. LCMS 

theoretical m/z = 539.3. [M+H]+, found 539.3.  

[00457 Compound 66: (S)-4-(((R)-2-metioxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-methylquinazolin-4-yl) amino) butanoic acid.  
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Prepared according to Scheme C using Procedure B with (R)-2-nethoxypropanoic acid, 

Procedure H with 4-chloro-2-methliquinazoline, and Procedure P. LCMS theoretical m/z = 

521.3. [M+H]+, found 521.3.  

[00458 Compound 67: ()-2-((3-cvanopyrazin-2-yl) amin)-4-((2-nethoxyethyl) (4

(5,6,7,8-tetrahydro-1,8-naplithyridin-2-yl) butyl)amino) butanoic acid. Prepared according 

to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 3

chloropyrazine-2-carbonitrieand Procedure P. LCMS theoretical m/z = 468.3. [M+H]+, 

found 468.3.  

Scheme 4, Compound 68: 

OMe 

H DIPEA LiAIH 4 
HO H N + CH2CI H Dioxane 

N +~ H2 12  HN N N 
NH 2  Step 2 0 Uj Ste 0 .. eW2 
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H CbzHN N O 1,2-DCE O N N 
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MeOH, H20 H Pd(OH)2 H 

---------- 3- OH- N N N Pr H N N 
Step4 4 N Step 5 0  ' 

NHCbz NH2 

-N OMe 
N- -CI 

N H H 
NaHC 3  N N NN N 
THFI-i2O 

Step6 N 0 OH 68 

[00459] Step 1: (R)-N-(2-nethoxypropyl)-4-(5,6,7,8-tetrahvdro-l,8-naphthyridin-2-vl) 

butanamide. To a solution of 4-(5,67,8-tetrahdro-1,8-naphthvridin-2-vl) butanoic acid 

hydrochloride (2.6 g, 10.29 mnmol) in CH2C2 (26 mL) wasadded (R)-2-methoxypropan-

amine (1.38 g, 15.44 mmol), DIPEA (5.4 mL, 30.87 mmol), then HATU (5.67 g, 14.92 

mmol) and the resulting mixture was stirred at rt 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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[00460] Step2: (R)-N-(2-methoxypropyl)-4-(5,6,7,8-tetrahydro-1,8-napithiyridin-2-yl) 

butan-1-amine. To a solution of (R)-N-(2-methoxypropyl)-4-(,6,7,8-tetraliydro-1,8

naphthyridin-2-yl) butanamide (1.2g, 4.0 mmol)in 1,4-dioxane (II mL) wasadded 2.OM 

LiAiH4 in TH-IF (4 mL, 8.0 mmol) and the resulting mixture was refluxed overnight and then 

allowed to cool to rt. The solution was carefully neutralized by the cautious addition of H20 

(310 pL), then I N NaOH (310 pL), then additional H20 (310 iL) and the mixture was 

stirred at rt for 30 min and then dried over MgS04, filtered, and concentrated in vacuo. The 

resulting crude residue was used without further purification.  

[00461] Step 3: methyl (S)-2-(((benyloxy)carbonyl)amino)-4-(((R)-2-mnetloxypropyl) (4

(5,6,7,.8-tetrahydro-1,8-naphtlhridin-2-y) butyl)amino) butanoate:To a mixture of(R)-N

(2-methoxypropyl)-4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-l) butan-I-aine (10 g, 36.05 

nmol) and methyl (S)-2-(((benziloxy)carbonyi)amino)-4-oxobutanoate (10.52 g, 39.65 

mmol) in 12-DCE (100 mL)at 0° C was added AcOH (3.09 mL, 54.07 mmol) then 

NaBH(OAc)3 (11.46 g, 54.07 mmol) was addedand the resulting mixture was stirred at rt for 

1 h. The resulting mixture was diluted with MeOH and then was concentrated in vacuo .The 

residue was taken back up in CH2C and sat. aq. NaHCO3 and then the layers were seperated 

and the aqueous layer was extracted with CH2Cl2. Th combined organic extracts were dried 

over Na2SO4, filtered, and concentrated in vacuo. The resulting crude residue was purified by 

normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z = 

527.5 (M+H)+.  

[00462] Step 4: (9-2-(((benzyloxy)carbonyI)amino)-4-(((R)-2-methoxypropvl) (4-(5,6,78

tetrahydro-1,8-nap hthyridin-2-yl) butyl)amino) butanoic acid, To a mixture of methyl (S)

2-(((benzyloxy)carbonyi)amino)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-l8

naphthyridin-2-l) butyl)amino) butanoate (6 g, 11.39 mmol) in 1:1:1 THF/MOHH20 (60 

mL) was added LiOH.H20 (956 mg, 22.78 mnol) and the resulting mixture was stirred at rt 

for I h. The mixture was then adjusted to pi= 6 by the addition of AcOH and then 

concentrated in vacuo to give the title compound as the acetate salt that was used without 

further purification. LCMS (ESI+): m/z = 513.2 (M-H)+.  

[00463] Step 5: (,)-2-amino-4-(((R)-2-nethoxvpropyl) (4-(5,6,7,8-tetrahvdro-L,8

naphthyridin-2-yl) butyl)amino) butanoic acid: To a solution of (S'-2

(((benzvloxv)carbonyl)anino)-4-(((WR)-2-methoxypropyl) (4-(5.6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid acetate (8 g, 13.97 mmol) in t-PrOH (50 mL) 

wasadded 20 wt% Pd(OH)2/C (1.96 g) and the resulting suspension was evacuatedand 

backflled with H2 several times. The resulting mixture was stirred under an H2 atmosphere at 
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rt for 2 h and then the mixture was filtered and concentrated under reduced pressure to give 

the title compound as the acetate salt that was used without further purification. LCMS 

(ESI+): m/z = 379.2 (M+H)*.  

[00464 Step 6: (S)-2-((5-cyanopyrimidin-2-yl) amino)-4-(((R)-2-nethoxvpropyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid. To a solution of (S)

2-anino-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino) butanoic acid acetate (100 g, 228 umol) in 4:1THF/ H20 (2.5 mL) was added 

solid NaH-C03 (57 mg, 684 umol) followed by 2-chloropyrimidine-5-carbonitrile (33 mg, 239 

ptmol). The resulting mixture was stirred at 70° C for I h and then allowed to cool to rt. The 

mixture was adjusted to pH = 6 by the addition of aq. I M HC and then concentrated in 

vacuo. The resulting crude residue was puified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 482.3 (M+-). 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.48 - 8.64 (in, 2 H) 7.21 (d J=7.28 Hz, I H) 6.42 (d,, =7.28 Hz, I H) 4.41 (dd, j=6.62, 4.85 

Hz, I H)'3171 (ddd,,J=9.26, 6.06, 3.20 Hz, I H)'3.36 - 3.41 (m, 2 H) 3.32 -3.34 (m,i H) 3.33 

(s, 2 H) 3.26 (br dd, J=13.78, 6.73 Hz, 1-1) 3.02 - 3.12 (m, 2 H) 2.87 -3.01 (m, 3 H) 2.71 (t, 

J::6.06 Hz, 2-) 2.59 (br t,J-=7.06 Hz, 2 H) 2.22 - 2.32 (m, 1-1) 2.06 - .16 (in, 11-1) 1.88 (dt, 

J:=11.52 6.04 Hz, 2 H) 1.72 (br s. 4 H) 1.17 (d, j=6.17 Hz, 3 H).  

[00465] Compound 69: (-4-(((R)-2-nethxpropyvl) (4-(5,6,7,8-tetrahydro-1,8

naphthjyridin-2-yl) ibutyl)amino)-2-((5-(trifluoromethy9)primidin-2-yl) amino) butanoic 

acid. (S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6.7,8-tetrahvdro-I,8-naphthvridin-2-yl) 

butyl)amino) butanoic acid acetate (100 ng, 228!pmol) in 4:1 THF/H20 (2.5 mL) was added 

solid NaHCO3 (38 mg, 456 umol) followed by 2-chloro-5-(trifiuoronethyi)primidine (44 

ing, 239.42 pmol). The resulting mixture was stirred at 70° C for I h, cooled to rt, adjusted to 

pH= 6 by the addition of I M HCL, 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:= 525.2 (M+H-1)*. 1 NMR (400 MIz, DMSO-d) 6 ppm 9.72 - 10.42 (n 1 H) 8.65 (s, 2 

H) 8.05 - 8.33 (in, 2 H) 7.59 (d, J=7.34 Hz, I H) 6.62 (d, i=7.34 Hz, I H) 4.57 (br s. I H) 

3.88 (ddd, J=8.99, 6.11, 3.12 Hz, 1 H) 3.45 (t,.J=5.56 Hz, 2 H)3 24 - 3.38 (M, 4 H) 3.06 

3.23 (m, 5 H) 2.69 - 2.80 (in, 4 H) 2.23 - 2,43 (in, 3 1) 1.81 - 1.90 (n 2 -) 1.70 - 1.80 (m, 4 

H) 1.14 (d,J-6.24 Hz, 3 Hf).  

[00466] Compound 70: (S)-2-((5-bromnopvrimidin-2-yl) amino)-4-((R)-2-methoxyqpropyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid. (S)-2-amino-4

(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1,8-napithvridin-2-vl) butyl)amino) butanoic 

acid acetate (100 mg. 228 pmol) in 4:1 THF/H20 (2.5 mL) was added solid NaHCO3 (57 mg, 
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684 pmol) followed by 5-bromo-2-chloro-pyrimidine (46 mg, 239 pmol). The resulting 

mixture was stirred at 700 C for I h and then allowed to cool to rt. The mixture was adjusted 

to pH = 6 by the addition of aq. I M HC 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 = 535.2 (M1-1)*. H NMR (400 MHz. Methanol-d4) 6 ppm 8.47 - 8.55 (m, 2 H) 7.59 (d, 

J=7.28 Hz, I H) 6.65 (d, J:=7.50 Hz, 1 H) 4.70 (dt, Ji:=8.49, 4.35 Hz, 1 H) 3.82 (br s, 1 H) 3.49 

- 3.53 (n, 2 H) 3.37 (d, J=12.13 Hz, 4 H) 3.13 - 3.29 (m, 4 H) 2 76 - 2.85 (i, 4 H) 2.41 

2.51 (m, 2 H) 2.30 (br d,.J=10,80 Hz, 11-) 1.90 - 2.00 (m, 2 H) 1 79 (br s, 4 H) 1.21 (t, 

J::5.29 Hz, 3 H).  

[004671 Compound 71: (S)-2-(1H-pyrazolo3,4-djpvriiidin-4-yl) amino)-4-((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahydo-1,8-naphthiyridin-2-yl) butyl)amino) butanoic acid, 

(S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid acetate (150 mg, 342 pmol) in 4:1 THF/H20 (2.5 mL) was added 

NaHCO3 (86 mg, 1.03 minol) followed by4-chloro-1H-pyrazolo[34-d]pyrimidine (56 mg, 

359 pimo). The resulting mixture was stirred at 70° C for 1 h and then allowed to cool to rt.  

The mixture was adjusted to pH1= 6 by the addition of aq. 1 M HCl and then concentrated in 

vacuo. The resulting crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 497.3 (M+H)*.H NMR (400 MHz. DMSO-d6) 6 ppm 

14.34 (br s, 1 1-1) 9.83 - 10.11 (in, 1 1-1) 8.93 (br s, IH) 8.54 (br s, 1H) 8.11 (br s, 1 H) 7.60 

(d, Ji:7.28 Hz, I H) 6.63 (d, j=7.50 Hz, I H) 4.93 (br s, I H) 3.88 (br s, 1 H) 3.42 (br s, 2 H) 

3.26 - 3.39 (m, 2 H)3.24 (s, 3 H) 3 17 (br s, 4 H) 2.72 (br d,J=5.95 Hz, 4 H) 2.42 (br s. 2 H) 

1.64 - 1.86 (in, 6 H) 1.11 (dJ=5.95 Hz, 3 H).  

[00468 Compound 72: (S)-4-(((R)-2-methoxypropy1) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butl)amino)-2-((2-(trifluoromethyl)pyrimidin-4-y) amino) butanoic 

acid. (S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino) butanoic acid acetate (100 mg, 228 mol) in 4:1 THF/H20 (2.5 mL) was added 

NaHCO3 (57 mg. 684 unol) followed by 4-chloro-2-(trifluoromethvl)pyrimidine (44 mg. 239 

pimol).The resulting mixture was stirred at 70° C for 1 h and then allowed to cool to rt The 

mixture was adjusted to p = 6 by the addition of aq. I M HCl and then concentrated in 

vacuo. The resulting crude residue was purified by reverse phase prep-HP LC to give the title 

compound. LCMS (ESI+): m/z = 525.3 (M+H)+. 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.27 (br d, J=5.51 Hz, 1 H) 7.60 (dJ=7.28 Hz, I H) 6.96 (d, J=6.39 Hz, I H) 6.65 (d,J=7.28 

Iz, 1 H) 4.86 (br s, 1H) 3,82 (br d,J=5,95 Iz, 1 -1) 3.42 - 3.55 (in, 3 1-1) 3.37 (d,,J=8.38 Hz, 
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4 1-1) 3.12 - 3.30 (in, 4 H) 2.72 - 2.86 (m, 4 I) 2.48 (dt, J=11.85, 5.87 Hz, 1H) 2.26 - 2.39 (m, 

1 H) 1.95 (q J-=5.90 Hz. 2 H) 1.73 - 1.90 (m, 4 H) 1.22 (ddJ=:6.06, 1.87 Hz, 3 H).  

[00469] Compound 73: (-4-(((R)-2-methoxyptopl) (4-(5,6,7.8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-phenylpyrimidin-4-v) amino) butanoic acid. ('S)-2

anino-4-(((R)-2-nethoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyl)amino) 

butanoic acid acetate (150 mg, 342 pimol), 4-chloro-2-phenylpyrimidine (65 mg, 342 pmol) 

in DMA (2 mL) was added DIPEA (179 L, 1.03 mnol) and the resulting mixture was 

stirred at 100° C for 2 h. The mixture was cooled to rt and then adjusted to p = 6 by aq. I M 

HCl and then concentrated in vacuo. The resulting crude residue was purified by reverse 

phase prep-HPLC to afford the title compound. LCMS (ESI+): m/z = 533.3 (M+H). H 

NMR (400 MHz, Mthanol-d4) 6 ppm 8.24 (br d,,J=5.95 Iz, 2 1-1) 8.11 (br s, 1IH) 7.37 - 7.48 

(m, 3 H) 7.16 (br d, J:=5.51 Hz, 11-1) 6.49 (br s, 1H) 6.38 (d, J=7.50 Hz, 1-1) 4.65 (br s, 1H) 

3.68 (br d, J:=5.95 Hz, I H) 3.36 (br s,1 H) 3.23 - 3.30 (m, 5 H) 2.82 - 3.18 (in, 5 H) 2.52

2.69 (m, 4 H) 2.35 (br s. 1 H) 2.13 -2.21 (m, I1 H) 1.62 - 1.86 (m. 6 H) 1.14 (dJ=6.17 Hz, 3 

H).  

[00470 Compound 74: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butl.)amino)-2-((1-methyl-1H-pvrazolo/3,4-djpyrimidin-4-yl) amino) 

butanoic acid. (S)-2-amino-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)anino) butanoic acid acetate (100 mg, 228 Imol) in 4:1 THFH2O 

(2.5 mL) was added NaHCO3 (57 mg, 684 pimol) followed by 4-chloro-1-methyl

pyrazoio[3,4-d]pyrimidine (40 mg, 239 unol) and the resulting mixture was stirred at 700 C 

for I h. The mixture was cooled to rt and then adjusted to pH = 6 by aq. I M HCI and then 

concentrated invacuo. The resulting crude residue was purified by reverse phase prep--IPLC 

to give the title compound. LCMS (ESI+): n/z = 511.3 (M-H) . 1H NMR (400 MHz, 

Methanol-d) 6 ppm 8.60 (br d,,J=16.54 Hz, 1 H) 8.50 (s. 1 H) 7.59 (d,J=7.50 Hz, 1 H) 6.66 

(d, J=7.28 Hz, 1 1) 5.07 (br dd,.J=8.05, 5.62 Hz, 11-1) 4.09 (s, 3 H) 3,87 (br s, 1 H) 3.59 (br 

d, J=16.76 Hz, 1 H) 3.43 - 3.53 (in, 4 H) 3.39 (s,3 H) 3.33 - 3.36 (in, I H) 3.15 - 3.29 (m, 2 

H) 2.77 - 2.85 (m, 4 H) 2.51 - 2.68 (m, 2 H) 1.78 - 1.98 (m, 6 H) 1.23 (d,J=5.95 Hz, 3 H).  

[00471] Compound 75: (S)-4-((2-kdroxyethyl) (4-(5,6,7,8-tetrahlro-1,8-naphthyridin-2

yl) butyl,)amino)--(quinazolin-4-ylamino) butanoic acid. Prepared according to Scheme A 

using Procedure A with 2-aminoethan-1-ol, Procedure H with 4-chloroquinazoline, and 

Procedure P. LCMS theoretical m/z = 479.3. [M+H]+, found 479.3.  

[00472 Compound 76: (S)-2-((3-cy anopyrazin-2-yl) amino)-4-(((R)-2-methoxVypropyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid. (S)-2-amino-4-(((R)
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2-methoxypropi) (4-(5,6,7,8-tetrahydro-1,8-napithyridii2-vl)butyl)anino)butanoic acid 

acetate (100 mg, 228 pmol) in i-PrOH (2 mL) was added DPIEA (199 L, 1.14 mmol) and 3

chloropyrazine-2-carbonitrile (35 mg, 250.82 imol) and the resulting mixture was stirred at 

700 C for 12 h. The mixture was cooled to rt and then adjusted to pH = 6 by aq. I M HCI and 

then concentrated in vacuo. The resulting crude residue was purified by reverse phaseprep

HPLC to give the title compound. LCMS (ESI+): m/z = 482.2 (M+H)-. IH NMR (400 MHz, 

Methanol-d) 6 ppm 8.23 (d,J2.32 Hz, I H) 787 (dJ=2.32 Hz, 1 H) 7.15 (d,J=7.34 Hz, I 

H) 6.38 (d,.J=7.34 Hz, I1 H) 4.40 (t, J=5.50 Hz, 1H) 3.63 - 3.73 (m, 1H) 3.35 - 3.39 (m, 2 H) 

3.31 - 3.32 (m, 3 H) 3.12 - 3.22 (in, I H) 2.81 - 3.03 (i 5 H) 2.69 (t, J=6.17 Hz, 2 1-1)2.51 

2.60 (in, 2 H) 2.26 (dq,,J=14.35, 6.99 Hz, 1 H) 2.06 - 2.16 (m, I H) 186 (q,,J=5.90 Hz, 2 H) 

1.67 (br s. 4 H) 1.15 (d, J=5.99 Hz, 3 H).  

[004731 Compound 77: (S)-2-((6-(JH-pyrazolI--yl) pyrimidin-4-yl) amin)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

(S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yl) 

butyi)anmo) butanoic acid acetate (100 mg, 228 pmol) in DMA (2 mL) was added DIPEA 

(119 iL, 684 pnol) followed by 4-chloro-6-pyrazol-1-yi-pyrimiidine (45 mg, 251 mol) 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 I M HC and then concentrated in vacuo. The resulting crude residue 

was purified by reverse phase prep--IPLC to give the title compound. LCMS (ESI+): m/z = 

523.3 (M-i-H)+. H NMR (400 MHz, Methanol-d) 6 ppm 8.51 (d, j=2.21 Hz, I H) 8.33 (s, I 

H) 7.75 (s, 1 H) 7.16 (d,.J=7.28 Hz, I H) 700 (br s, I H) 6.52 (d,,1=1.76 Hz, I H) 6.39 (d, 

1=7.28 Hz, 1 H) 4.49 (br s. 1 H) 3.75 (br s, 1H) 3.33 - 3.42 (n, 6 H) 3.00 - 3.15 (in, 3 H) 

2.86 -2.98 (m, 2 1-1) 2.67 (br t,=617-z, ' H) 2.56 - 2.62 (in, 2 1-1)2.23 - 2.35 (in, 11-1) 2.11 

(br dd, j=14.44, 5.40 Hz, 1 H) 1.85 (q, J=5.95 Hz, 2 H) 1.72 (br d, j=3.75 Hz, 4 H) 1.18 (d, 

1=5.95 Hz, 3 H).  

[004741 Compound 78: (S)-2-((5-fuoropyrimidin-2-yl) amin)-4-(((R)-2-nethoxvpropyl) 

(4-(5,6,7,8-tetrahidro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid. (S)-2-amino-4

(((R)-2-methoxvpropy) (4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-yI) butyl)amino) butanoic 

acid acetate (150 mg, 342 pmol), 2-chloro-5-fluoropyrinidine (50 mg, 376 p.mol) in DMA (2 

mL) was added DIPEA (179 L, 1.03 inmol) 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. I M HC and then 

concentrated in vacno. The resulting crude residue was purified by reverse phase prp-HPLC 

to give the title compound. LCMS (ESI+): m/z = 475.2 (M+H)-.H NMR (400 MHz, 

Methanol-d4) 6 ppm 8.33 (s, 2 H) 7.60 (d, J=7.28 Hz, 1 H) 6.61 - 6.67 (i, I H) 4.57 - 4.66 
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(I, IH) 3.74 - 3.87 (m, 11-1) 3.48 - 3.53 (m, 2 H) 3.39 - 3.48 (m, 1 H) 3.32 - 3.39 (m, 4 H) 

3.12 - 3.29 (m, 4 H) 2.80 (dt J:=17.81, 6.64 Hz, 4 H) 2.37 - 2.50 (m, I H) 2.25 (br dd, J=9.04, 

3.53 Hz, 1 H) 195 (dt, J=11.91, 5.95 Hz. 2 H) 1.79 (br d, J=5.73 Hz, 4 H) 1.21 (t, J=6 28 Hz, 

3 H).  

[004751 Compound 79: (S)-2-((H-pyrazolo[4,3-dpyrinidin-7-y) amin)4-((R)-2

methoxypropyl) (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid: 

(S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yl) 

butyi)anmo) butanoic acid acetate (100 mg, 241 pmol) in 4:1 TF/H0 (2.5 mL) was added 

NaHCO3 (57 mg. 684 pmol) followed by 7-chloro-1H-pyrazolo[4,3-d]pyrimidine (45 mg.  

289 pmol) and the resulting mixture was stirred at 700 C for 12 h. The mixture was cooled to 

rt and thin adjusted to pH = 6 by aq. I M HCl aid then concentrated in vacuo. The resulting 

crude residue was purified by reverse phase prep--PLC to give the title compound. LCMS 

(ESI+): m/z= 497.3 (M+H)-. 1H NMR (400 MHz, Methanol-d4) 6 ppm 8.18 - 8.48 (in, 2 H) 

7.60 (d,,J=7.21 Hz, I H) 6.59 (d,,J=7.21 Hz, I H) 4.87 (br s, 1 H) 3.73 (br s. I H) 3.41 (br s.  

2 H) 3.25 - 3.37 (, n .IH) 3.19 - 3.24 (m, 3 H) 3.02 - 3.19 (m, 5 H) 2.63 - 2.77 (m, 4 H) 2.33 

(br s, 11-1) 2.20 (br d, J=10.15 Hz, 1H) 1.59 - 1.87 (m, 6 H) 1.10 (br d, J:=5.87 Hz, 31 H).  

[00476] Compound 80: (S)-4-(((R)-2-methoxpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butyl)amino)-2-((6-pienylpyrimidin-4-9) amino) butanoic acid: To a 

solution of (S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)ainio) butanoic acid hydrochloride(100 mg, 241 mniol) and 4-chloro-6-phenvl

pyrimidine (51 mg, 265 pmol) in4:1 THF/H20 (2.5 iL) was added NaHCO3 (61 mg, 723 

pmol) and the resulting mixture was stirred at 70° C for 12 h. The mixture was cooled to rt 

and then adjusted to p-= 6 by aq. I1 M H 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 = 533.3 (M+H)*.H NMR (400 MHz, Methanol-d) 6 ppm 8.47 (s. I H) 7.81 

7.92 (in, 21-1) 7.44 - 7.53 (m, 3 I) 7.15 (d, J=7.50 Hz, 1 1) 6.93 - 705 (m, 1 1) 6.39 (d, 

J=7.50 Hz, 1 H) 4.47 (br s, I H) 3.75 (br s, 1 H) 3.32 - 3.39 (m, 6 H) 2.84 - 3.21 (in, 5 H) 

2.66 (t, J=6.17 Hz, 2 H) 2.56 - 2.62 (M, 2 H) 2.24 - 2.35 (m, 1 H) 2.05 - 2.17 (n, 1 H) 1.84 

(q,.J=5.90 Hz, 2 H) 1 72 (br s, 4 1) 1.18 (d,.J=6.17 Hz, 3 H).  
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Scheme 5, Compound 81: 
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[004771 Step 1: (S)-2-((5-bromopvrimidin-4-y) amino)-4-(((R)-2-methoxypropyl) (4

(5,6,7,8-tetrahydro-1,8-napthyridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)

2-amino-4-(((R)-2-methoxypropyl) (4-(5.6,7,8-tetrahvdro-1,8-naphthvridin-2-yl) 

butyi)amino) butanoic acid hydrochloride (100 mg, 241 pmol) and 5-bromo-4

chloropyrimidine (51 mg, 265 pmol) in 4:1 THF/H20 (2.5 inL) was added NaHCO3 (101 mg, 

1.20 minol) and the resulting mixture was stirred at 70° C for 2 h. The mixture was cooled to 

rt and then adjusted to pH = 6 by aq. 1 M HC and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z = 535.3 (M+-1)'.  

[004781 Step 2: (S)-4-(((R)-2-methoxypropy) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) 

buty/,l)amino)-2-((5-phenypyrimidin-4-yl) amino) butanoic acid: A mixtureof (S)-2-((5

bromopyrimidin-4-l) amino)-4-(((R)-2-nethoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (30 mg. 56 mol), phenylboronic acid (8 Ing, 

67 zmol), Pd(dppf)Cl2 (4 mg, 6 pmol), and K2CO3 (15 mg, 112 Imol) 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+): m/z = 533.3 

(M+H). H NMR (400 MHz, Methanol-d4) ppm 8.86 (s. I H) 8.22 (s, 1 H) 7.53 - 7.66 (m, 

6 H) 6.66 (br d,,J=6.84 Hz, 1 H) 5.11 (br s. I H) 3.84 (br s, I H) 348 - 3.54 (m, 2 H) 3.46 (br 

s, 1H) 3.34 - 3.39 (in, 3 H) 3.08 - 3.29 (m, 4 11) 2.74 - 2.86 (m, 5 H) 2.56 (br s, 1 H) 2.37 (br 

s, 1 H) 1.76 - 2.00 (in, 6 H) 1.21 (br d, 3=5.29 Hz, 3 H).  
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Scheme 6, Compound 82: 
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[00479] SteNp 1N2-phenxethyl)4-5,6,7,8-tetrahydro-,8-naphthridin-2-y) 

butanamide: To amiture of4-(5,6,7,8-etraydro-1I,8-.naphthlyridin-2-yl) butanoic acid (5 g, 

15.89 mmoi) in DCM (70 mL) was added CDI (2.83 g,17.48 mmoflat 0°C and the resulting 

mixturewas stirred at rt for1h,atwhichtime,2-phenoxethanamine(2.40g17.48mmo) 

was added and stirred for an additional Ih at rt. Temixture wsdiluted with-120 and the 

layers were separated. The'aqueous layer was extractedxwith DCM and the combined organic 

extractsxwere dried over Na2SO,filtered, and concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z= 339.9 (M+H)v 

1004801 Step 2:N-2-penoxyethyl)-45,6,7,8-tetrahydro-,8-naphthridin-2-yl) butan-1

amine: To amixture of LiAlH 4 (1.21 g,31.79 minl)in 1,4-dioxane (50inL) at rtwas added 

N-(2-phenoxyethy)-4(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butanamnide (5 g,14.45 

mnmol) and the resulting mixture was heated to reflux for 30 minand then allowed to cool to 

rt. The mixture was carefully neutralized by the dropwise addition of-H20 (1.2 mL), thenI1M 

aq. NaOH (1.2nmL), and the'nH20 (3.6 mL) again, followed by drying over MgSO4. The 

mixture was filtered and concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (1SI+): m/z = 326.1 (M+H) .  

1004811 Ste p3: methl (S)-2-((benzyoxy)carbonyl)amino)-4-((2-phenoxyethyl) (4

(5,6,78-tetrahydro1,8-naphthyridin-2-y) butyl)amino) butanoate: Tboamixture of N-(2

phenoxyethyl)-4-(567,8-tetrahydro-1,8-naphthyridin-2-yvl) btan--amnine(5 g,1284mmol) 
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and (S)-methyl 2-(((benzyioxv)carbonyl)anino)-4-oxobutanoate (3.75 g, 14.12 mmol) in 

DCE (75 inL) at 0° C was added AcOH (1.10 mL, 19.26 mmol) and NaBH(OAc)3 (4.08 g, 

19.26 mmol) and the resulting mixture was stirred for 3 h at rt. The mixture was diluted with 

MeOH (50 nL) and the mixture was concentrated in vacuo .The crude product was taken up 

in DCM and sat. aq. NaHCO3 was added. The layers were separated and the aqueous layer 

was extracted with DCM. The combined organic extracts were dried over Na2SO4., 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 = 575.1 (M+-)-.  

[00482] Step 4: (S)--(((benzyloxy)carbony)amino)-4-((2-phenoxyethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthIyridin-2-yl) butyl)amin) butanoic acid: To a solution of (S)-methyl 

2-(((benzyioxy)carbonyl)amino)-4-((2-phenoxyethyi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (1 g, 1.74 mmol) in 1:1:1 THF/MeOH/H20 (9 

mL) was added LiOH-H2O (146mg, 3.48 mmol) at 0° C and the resulting mixture was stirred 

at rt for 40 min. The mixture was adjusted to pH = 6 by the addition of AcOH and then was 

concentrated invacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 561.1 (M--H).  

[00483] Step 5: (S)-2-amino-4-((2-phienoxyethiyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin

2-yl) butyl)amino) butanoic acid: To a solution of (S)-2-(((benzylox)carbonyl)amino)-4

((2-phenoxyethyl) (4-(5,6,7,8-tetraiydro-1,8-naphthyridin-2-yl) butyl)anino) butanoic acid 

(3.78 g, 6.74 mmol) in MeOH (300 mL) was added 20 wt% Pd(OH)2/C (2.9 g)and the 

resulting mixture was stirred under an H2atmosphere for 2 h at rt. The mixture was filtered 

and concentrated in vacuo to give the title compound that was used without further 

purifeation. LCMS (ESI+): m/z:= 427.2 (M+H)-.  

[004841 Step 6: ()-2-((I-methyl-1H-pyrazolo[3,4-dpvrimidin-4-yl) amino)-4-((2

phenoxyethyl) (4-(.5,6,7,8-tetradro-1,8-naphth/yridin-2-,l) butl)amino) butanoic acid: To 

a solution of 4-chloro-1-methyl-1H-pyrazolo[3,4-d]pyrimidine (43 mg, 258 pmol) in 4:1 

THF/H20(2 mL) was added (S)-2-amino-4-((2-phenoxyethyi) (4-(5,6.7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (100 mg. 234 pmol) and NaHCO3 (59 mg, 703 

pmol) and the resulting mixture was stirred at 70° C for I h and then allowed to cool to rt and 

then concentrated in vacuo. The crude residue was purified by reverse phase prp-HPLC to 

give the title compound. LCMS (ES-): m/z:=: 559.3 (M1-H)-. H NMR (400 MHz, DMSO

d) 6 ppm 14.37 (br s, I H) 10.79 - 11.21 (In, I H) 9.88 - 10.34 (In, 1 H) 8.64 (s, I H) 8.40 (s.  

I H) 8.14 (br s, 1 1) 7.58 (d, J=7.45 Hz, 1 H) 7.20 - 7.32 (in. 2 H) 6.87 - 7.03 (in, 3 -) 6.62 
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(d, J=7.45 Hz, 11-1) 5.01 (br s, 11-1) 4.37 - 4.51 (in, 2 H) 3.96 (s, 3 H) 3.34 - 3.72 (m, 5 H) 

3.26 (br s, 2 H) 2.71 (br t, J::::6.14 Hz, 4 H) 2.50 (br s, 3 H) 1.64 - 1.94 (in, 5 H).  

[00485] Compound 83: ()-2-((5-bromnopyrimidin-2-yl) aminol)-4-((2-ph1enoxyetIl) (4

(5,6,7,8-tetrihydro-1,8-napithiyridin-2-yl) butyl)amin) butanoic acid: To a mixture of (S )

2-amino-4-((2-phenoxvethyl) (4-(5,6,7,8-tetrahydro-I,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid (100 mg, 234 nol) in 4:1 THF/H20 (2 mL) was added 5-bromo-2

fluoropyrimidine (46 mg, 258!Amol) and NaHCO3 (59 mg. 703 Lmol) and the resulting 

mixture was stirred at 70° C for 1 h and then allowed to cool 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 = 583.2 (M+H)*. IH NMR (400 MHz, Methanol-d4) 6 ppm 

.16 (s, 2 1) 7.29 (d, J=7.45 -z, 1 1-1) 7.16 - 7.25 (, 2 1-1) 6.90 (t, J=7.24 Hz, 1H) 6.84 (d, 

J=7.89 Hz, 2 1-1) 6.46 (d, J=:7.45 Hz, 11H) 4.32 (t J:=:6.14 I-Iz, 11H) 4.18 (t, J=5.26 I-Iz, 2 1-1) 

3.33- 3.43 (m, 2 H) 3.05 - 3.27(, 4 H) 2.94 (br s, 2 H) 2.59 - 2.75 (m. 4 H) 2.05 - 2.27 (m, 

2 H) 1.69 - 1.93 (m, 6 H).  
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Scheme 7, Compound 84: 
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[004861 Step 1: tert-butyl 7-(4-oxobutyI)-3,4-diIyvdro-,8-naphthyridine-1(211)

carboxvate:To a mixture of oxalvi chloride (16.00 g, 126.04 mmol) in DCM (200 mL) was 

added DMSO (15.15 g, 193.91 mmol) at -78° Cand the resulting mixture was stirred at -78° 

C for 30 min, at which time, a solution of tert-buty 7-(4-hydroxybutyl)-3,4-dihydro-1,8

naphthyridine-1(2H)-carboxylate (29.71 g, 96.95 mmol) in DCM (100 mL)was added. The 

reaction mixture was stirred at -78° C for I h and then triethylanine (675 nL, 484.77 nmol) 

wasaddedand the mixture wasstirred at -78° C foranother 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 aqueous layer was extractedxwith DCM. The combined organic extracts were washed with 

brine, dried over Na2SO4, filtered, and concentrated invacuo to give the title compound that 

was used without further purification.  

[00487 Step 2: tert-butyl (S)-7-(4-((2-f luoro-3-methoxypropyl)anino) buty)-3,4-dihdro

1,8-naphthyzridine-1(2H)-carboxylate: To a solution of tert-butyl 7-(4-oxobutyl)-3,4

dihydro-1,8-naplithyridine-I(2H)-carboxylate (15 g, 49.28 mmol) in MeOH (50 mL) was 
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added (S)-2-fluoro-3-methoxypropan-1-amine hydrochloride (10.61 g. 73.92 mmol), AcOH 

(2.82 mL, 49.28 mmol), and NaBH3CN (6.19 g, 98.56 mmol) at 0° C and stirred at rt for 12 

h. The resulting mixture was concentrated in vacuno and then diluted with sat. aq. NaHCO3 

and extracted with ethyl acetate. The combined organic extracts were washed with brine, 

dried over Na2SO4, filtered, and concentrated in vacuo. The crude residue was purified by 

normal phase silica gel chromatography to give the title compound. LCMS (ESI-i-): m/z = 

396.2 (M+H)v.  

[00488] Step 3: tert-buyl 7-(4-(((S)-3-(((benzvloxy)carbonyl)amino)-4-methoxy-4

oxobutyl) ((S)-2-fluoro-3-methoxypropyl)amino) but yl)-3,4-dihydro-1,8-naphthyridine

1(2H)-carboxylate: To a mixture of tert-butyl (S)-7-(4-((2-fluoro-3

methoxypropyl)aino)butyl)-3,4-dihydro-1,8-naphthyridine-I(21)-carboxylate (2.00 g, 6.77 

mmol) and methyl (S)-2-(((benziloxy)carbonyi)amino)-4-oxobutanoate (1.98 g, 7.45 mmol) 

in DCE (20 mL) was added AcOH (581 L, 10.16 mmol) and NaBH(OAc)3 (2.15 g, 10.16 

mmol) at 0° C and the resulting mixture was stirred at rt for I h.The mixture was diluted 

with MeO-and then concentrated in vacuo. The crude residue was diluted with DCMand 

sat. aq. NaIC03 and the layers were separated. The aqueous layer was extracted with DCM 

and the combined organic extracts were dried over Na2S04, filtered, and concentrated in 

vacuoThe crude residue was purified by normal phase silica gel chromatography to give the 

title compound. LCMS (ESI+): m/z = 645.5 (M+H)-.  

[004891 Step 4: methyl (S)-2-(((benzyloy)carbony)amino)-4-(((S)-2-fluoro-3

methoxypropyl) (4-(.5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butl)amino) butanoate: tert

butyl 7-(4-(((S)-3-(((benzyloxy)carbonvl)amino)-4-methoxy-4-oxobutyl) ((S)-2-fluoro-3

methoxypropyl)amino)buti)-3,4-dihydro-1,8-naphthyridine-1(2-)-carboxylate (1.8 g, 2.79 

mmol) was taken up in 4 M HCi in EtOAc (20 mL) and the mixture was stirred at rt for 15 h 

and then concentratedin vacno to give the title compound which was used without further 

purification. LCMS (ESI+): m/z = 545.4 (M+H).  

[004901 Stetp 5e: (S)-2-(((benzyloxy)carbony-)mino)-4-(((S)-2-fluoro-3-methoxypropy) (4

(5,6,7,8-tetrahydro-1,8-naphthlyridin-2-yl) butl)amin) butanoic acid: A mixture of methyl 

(S)-2-(((benzyloxy)carboiyi)amino)-4-(((S)-2-fluoro-3-methoxvpropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyidin-2-yl) butyl)amino) butanoate hydrochloride (500 mg, 860 pnol), 

in 1:1:1 THF/HMO,/eOH (3 mL) was added LiOH.H 2 O (72 mg, 1.72 mmol) and the 

resulting mixture was stirred at rt for I h and then diluted with MeOHand adjusted to pH = 6 

by the addition of AcOIH 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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[004911 Step 6: (S)-2-amino-4-(((S)-2-fJuoro-3-methoxypropl) (4-(,6,7,8-tetraliydro-1,8

naphthyridin-2-yl) butv)amino) butanoic acid: To a solution of (S)-2

(((benzyloxv)carbonyil)amino)-4-(((S)-2-fluoro-3.-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid acetate (1 g, 1.69 mmol) in i-PrOH (10 mL) 

wasadded0wt%Pd(H)2C(8mg) and the resulting mixture was stirred under an 1-2 

atmosphere for 2 h. The mixture was filtered and concentrated under in vacuo. The crude 

residue was purified by reverse phaseprep-HPLC to give the title compound. LCMS (ESI+): 

m/z = 3972 (M+1H)*.  

[00492 Step 7: ()-2-((5-cvanopyrinidin-2-v) amino)-4-(((S)-2-fuoro-3-methoxpropyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)anno) butanoic acid:To a solution of 

(S)-2-amino-4-(((S)-2-fluoro-3-methoxypropy) (4-(5,6,7,8-tetralydro-1,8-naphtyridin-2-l) 

butyl)amino) butanoic acid hydrochloride (120 mg, 277 mol) in TIF (2 mL) and 1-120 (0.5 

mL) was added NaHCO3 (70 mg, 831 pmol), and then 2-chloropyrimidine-5-carbonitrile (43 

mg, 305 pmol) and the resulting mixture was stirredat 70 C for 1I h and then allowed to cool 

to rt. The mixture was adjusted to pH = 6 by the addition of I M aq. HC and then 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI-): m/z= 500.2 (M+H)*. 'H NMR (400 MHz, Methanol-d) 6 

ppm 8.56 (br s, 1 H) 8.45 (br s. I H) 7.42 (br d,,J=7.28 Hz, I H) 6.52 (d,J-7.50 Hz, 1 H) 

4.75 (br d, J=3.31 Hz, I H) 4.51 (t, J=5.84 Hz, 1-H) 3.57 (d,J-=3.97 Hz, I I) 3.49 - 3.53 (m, 

I H) 3.37 - 3.46 (m, 2 H) 3.33 - 3.37 (m, 3 H) 2.84 - 2.96 (m, 2 H) 2.65 - 2.83 (in, 8 H) 2.15

2.24 (in, 1 H) 2.04 - 2.14 (in, I H) 1.87 - 194 (m, 2 H) 1.81 (br dd,,1=13.78, 6.73 Hz, 2 H) 

1.58 - 1.69 (in, 2 11).  

[00493 Compound 85: (S)-4-((()-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butl)amino)-2-((5-(trifluoromethyl)pyrimidin-2-yi) amino) butanoic 

acid: To a solution of (S)-2-amino-4-(((S)-2-fiuoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (100 ng, 252 pmol) in THIF (2 mL) and 

H20 (0.5 mL) was added NaHCO3 (64 mg, 757 pLmol)and then 2-chloro-5

(trifluoromethyl)pyrimiidine (51 mg, 277 mol) and the resulting mixture was stirred at 700 C 

for I h and then cooled to rt. The mixture was adjusted to pH = 6 by tie addition of I M aq.  

HCI and then concentrated in vacuo. The crude residue was purified by reverse phase prep

HPLC to give the title compound. LCMS (ESI+): m/z=: 543.2 (M+H). 1H NMR (400 MHz, 

Methanol-d4) 6 ppm 8.64 (s, 2 H) 7.59 (dJ=7.46 Hz, I H) 6.65 (d,,1=7.34 Hz, 1 H) 5 10 

5.28 (n. I H) 4.79 (br s, I H) 354 -3.74 (i, 4 H) 3.42- 3.54 (in, 4 H) 3.40 (s, 3 H) 3.33 

3.39 (in, 2 H) 2.75 - 2.86 (in, 4 H) 2.43 - 257 (in, I H) 2.35 (br s, I H) 1.74 -2.00 (in, 6 H).  
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[00494 Compound 86: (,)-2-((5-bromopyrimiin-2-l) anin)-4-(((S)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthVridin-2-v) butyl)anino) butanoic acid: 

(S)-2-ainino-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoicacid hydrochloride (100 mg, 231 mol) in THIF (1mL) and 120 (0.25 

nL) was added NaHCO3 (58 mg, 693 pmol) and 5-bromo-2-fluoropyrimidine (49 mg. 277 

pLmol) and the resulting mixture was stirred at 70° C for I h and then allowed to cool to rt.  

The mixture was adjusted to pH = 6 by the addition of I M aq. HCl and then concentrated in 

vacuo. The crude residue was purified by reverse phaseprep-HPLC to give the title 

compound. LCMS (ES+): m/z = 553.2 (M+H)*. l-I NMR (400 MHz, Methanol-d4) 6 ppm 

8.24 (s, 2 H) 7.40 (d,.J=7.50 Hz, I H) 6.52 (diJ=7.28 Hz, I H) 4.77 (br d,J=3.53 Hz, 1 H) 

4.36 (t,J=6.17 -z, 1 H) 3.58 (d, J=4.41 Hz, 1H) 3.52 (d,,J=4.19 -z, 1 H) 3.35 - 3.44 (in. 2 

IH) 3.33 (s, 3 H) 2.83 - 2.95 (m, 4 H) 2.66 - 2.76 (m. 6 H) 2.05 - 2.18 (m,2 H) 1.84 - 1.91 (in, 

3 H) 1.75 - 1.83 (m, 1 H) 1.61 - 1.71 (i 2 H).  

[00495] Compound 87: (S)-4-(((S,)-2-fluoro-3-metloxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((2-(trifluoronetiyl)pyrinidin-4-y) amino) butanoic 

acid: (S)-2-amino-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino) butanoic acid hydrochloride (100 mg., 231 pmol) inTHF (2 

mL) and H20 (0.5 mL) was added NaHCO3 (58 ing, 693 pmol) and 4-chloro-2

(trifluoromethyl)pyrimidine (46 ing, 254 imol) and the resulting mixture was Stirred at 70° C 

for lhr and then cooled to irThe mixture was adjusted to pH = 6 by the addition of I M aq.  

HCl and then concentrated in vacuo.'The crude residue was purified by reverse phase prep

HPLC to give the title compound. LCMS (ESI+): n/z = 543.2 (M+Hy. IH NMR (400 MHz, 

Methanol-d4) 6 ppm 8.06 (br d, J=5.26 Hz. 1H) 7.42 (d,J=7.34 Hz, 11H) 6.66 (br d,J:=5.62 

Hz, I H) 6.51 (dJ =7.34 Hz, 1 H) 4.71 - 4.78 (in, I H) 4.68 (br s, I H) 3.46 - 3.61 (m, 2 H) 

3.36 -3.44 (in, 2 H) 3.31 (s. 3 H) 2.95 (br d,J=4.89 Hz, 2 H) 2.54- 2.85 (In, 8 H) 2.23 (br s.  

I H) 2.06 (br d,.J=452 Hz, 11-1) 1.73 - 1.94 (in, 4 H) 151 - 1.73 (m, 2 H).  
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Scheme 8, Compound 88: 
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[004961 Step 1: tert-buyl 7-(4-((2,-difuorethyil)amino) butyl)-3,4-dihydro-1,8

naphthyridine-1(2H)-carboxlate:To a mixture of 2,2-difluoroethanamine (3.99 g 49.28 

nmol, 15 eq) in MeOH- (80 rnL) was added AcOH (1.88 mL, 32.85 nmol), NaBH3CN (4.13 

g, 65.71 mmol), and then a solution of tert-butyl 7-(4-oxobuty)-3,4-dihydro-1,8

naphthvridine-1(2H)-carboxylate (10 g, 32.85 mmol) in MeOH (30 mL) at 0° C. The 

resulting mixture was stirred at rt for 3 h and then dilute with sat. aq. NaHCO3 and 

concentrated in vacuo to remove the volatiles. The remaining aqueous phase was extracted 

with EtOAc and the combined organic extracts were dried over Na2SO4, filtered, and 

concentrated in vacuo. The crude residue was purified by reverse phase HPLC to give the 

title cornpound. LCMS (ESI+): n/z = 370.2.  

[00497 Step 2: ()-tert-butyl 7-(4-((3-(((benzyloxy)crbonyI)amino)-4-netIoxy-4

oxobutyl) (2,2-dfluoroethyl)amino) butyl)-3,4-diydro-1,8-naphthyridine-1(2H)

carboxylate: To a nixture of tert-butyl 7-(4-((2,2-difluoroety)aino)butyl)-3,4-dihvdro

1,8-naphth'ridine-1(2H)-carboxilate (5.7 g, 15.43 mmol) and (S)-methyl 2

(((benzyloxy)carbonl)amino)-4-oxobutanoate (4.50 g, 16.97 mmol) in DCE (60 rL) was 

added AcOH (1.32 mL, 23.14 mmol). NaBH(OAc)3 (4.90 g, 23.14 mmol) at 0° C and the 
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resulting mixture was stirred at rt for I Ii.The mixture was diluted with sat. aq. NaICO3 and 

DCM and the layers were separated. The aqueous layer was extractedwith DCM and the 

combined organic extracts were dried overNa2SO4, 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 = 619.2.  

[004981 Step 3: (S)-methyl 2-(((benzyloxy)carbonvl)amino)-4((2,2-difluoroethy)(4

(5,6,7,8-tetrahydro-1,8-naphthyidin-2y)butl)amino) butanoate: (S)-tert-butyl 7-(4-((3

(((benzvloxy)carbonvl)amino)-4-netioxy-4-oxobutyi) (2,2-difluorethl)aminio)butyl)-3,4

dihydro-1,8-naphthyridine-1(2H)-carboxvlate (3 g, 4.85 mmol) was diluted in 4 M HCl in 

EtOAc (5 ml) and stirred at rt for 16 h and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z = 519.2.  

[004991 Step 4: (S)-2-((()enzvlox)carbonyI, amino)-4-((2,2-difluoroethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthzyridin-2-y) butyl)amino) butanoic acid:To a mixture of (S)-methyl 

2-(((benzyloxy)carbonyl)am-ino)-4-((2,2-difluoroethvi) (4-(5.6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino) butanoate hydrochloride (2.7 g, 4.86 mmol) in 1:1:1 

THF-H20/MeOH (25 mL) was added LiOH.H20 (408 mg, 9.73 mmol) at 0° C and the 

resulting mixturexwas stirred at rt for I h. The mixture was adjusted to pH=6 by the addition 

of 1 M aq. HC] and concentrated in vacuo to give the title compound. LCMS (ESI+): m/z= 

505.3.  

[005001 Step 5: (S)-2-aiino-4-((2,2-dif luoroethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)anmino) butanoic acid: To a solution of (S)-2

(((benzvloxy)carbonvl)amino)-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yi) butyl)amino) butanoic acid (2.9 g, 5.75 mmol) in MeOH (20 mL) was added 20 wt% 

Pd(OH)2/C (1.29 g) and the resulting mixture was stirred under an H2 atmosphere for 2 h. The 

mixture was filtered and concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESI+): m/z = 371.4.  

[005011 Step 6: (S)-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydiro-1,8-naphthyridin-2-yl) 

butyl)anino)-2-((-methil-H-pyrazolo[3,4-dpyrimidin-4-y) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2,2-difiuoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid (110 mg, 297 mol) and 4-chloro-1-methyl-1-H-pyrazolo[3,4

d]pyrimnidine (55 mg, 327 pmol) inTHF (2 mL) and H20 (0.5 mL) was added NaHCO3(50 

mg, 594 pmol) and the resulting mixture was stirred at 70° C for 1I and then allowed to cool 

to rt and concentrated in vacuo. The crude residue was purified by reverse phase prep-PLC 

to give the title compound. LCMS (ESI-): m/z= 503.3. 1H NMR (400 MHz, Methanol-d4) 6 
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ppm 8.63 (s, 11-1) 8.49 (s, 11H) 7.59 (br d, 1=6.61 Hz, 1 H) 6.37 - 6.71 (in, 2 1-1) 5.10 (br s, I 

H) 4.09 (s, 3 H) 3.86 (br t, J=14.22 Hz, 2 H) 3.55 - 3.76 (in, 2 H) 3.36 - 3.54 (m, 4 H) 2.82 

(br d,,J=5.95 Hz, 4 H) 2.54 - 2.75 (n, 2 H) 1.76 - 2.00 (m. 6 H).  

[00502 Compound 89: (S)-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) buty)aminzo)-2-((5-(trifluoromethyl)pyrimidin-2-vl) amino) butanoic acid: (S')-2

amino-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yl) buty)amino) 

butanoic acid (100 mg. 234 pmol) in 4:1 THF/H20 (2 mL) was added 2-chloro-5

(trifluoromethyl)pyrimidine (47 mg, 258 pmol) and NaHCO3 (59 ing, 703 pmol) and the 

resulting mixture was stirred at 70° C for I h and then allowed to cool to rt and concentrated 

in vacuo.'Th crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 573.3 (M+H)*. 1 NMR (400 MHz, Methanol-d) ppm 

8.57 (s, 2 1-1) 7.58 (d, J=7.34 I-Iz, 11-1) 7.30 (br t, J:=7.15 Hz, 2 I) 6.93 - 7.05 (m, 3 1-1) 6.63 (d, 

J::::7.21 Hz, I H) 4.79 (dd, J=8.38, 5.07 Hz, I H) 4.38 (br s, 2 H) 3.63 - 3.78 (m, 2 H) 3.46 (br 

s, 3 H) 3.42 - 3.60 (m, I H) 3.37 (br d, J=8.80 Hz, 2 H) 274 - 2.85 (m, 4 H) 2.51 - 2.62 (m, I 

H) 2.37 (br s, 1 H) 1.75 - 1.99 (m 6 1-).  

[00503 Compound 90: (S)-2-((1H-pyrazolo3,4-dpyrimidin-4-yl) amino)-4-((2

phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid:T o 

a mixture of (S)-2-amino-4-((2-phenoxyethyi) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) 

butyl)amino) butanoic acid (100 mg, 234 pmol) in 4:1 TI-IF/H (2 mL) was added 4-chloro

1H-pyrazolo[3,4-dpyrimidine (40 mg, 258 pmol) and NaHCO3 (59 mg, 703 pmol) and the 

resulting mixture was stirred at 700 C for I 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:= 545.0 (M+H)*. - NMR (400 MHz, Methanol-d.) 6 ppm 

8.78 (br d, J=19.07 Hz,1 IH) 8.59 (s, I H) 7.58 (d, J=7.46 Hz, 1 H) 7.25 (br t, J=7.89 Hz, 2 H) 

6.90 - 702 (in, 3 H) 6.64 (d, J=7.34 Hz, 1 H) 5.29 (br s, 1 H) 440 (br d, J=5.01 Hz, 2 H) 3.73 

(br s, 2 H) 3.48 - 3.68 (i, 4 1-1) 3.42 (br t, J=7.76 Hz, 2 1-1)2.75 - 2.85 (in, 4 1-1) 2.71 (br s, I 

H) 2.54 (br s, I H) 1.88 - 2.03 (m, 4 H) 1.71 - 1.87 (m, 2 H).  

[00504 Compound 91: (S)-2-((6-(1H-pyrazo-1-y) pyrimidin-4-l) amino)-4-((2

phenoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) butanoic acid: To 

a solution of (S)-2-amino-4-((2-phenoxyethyl) (4-(5,67,8-tetrahydro-1,8-naphthyridi-2-yi) 

butyi)amino) butanoic acid hydrochloride (100 mg, 216 pmol) in DMA (2 mL) was added 

DIPEA (188 uL, 1.08 imol) and then4-chlioro-6-(iH-pyrazol-i-vl) pyrimidine (43 mg, 238 

jmol) and the resulting mixture was stirred at 70° C for I hand thenallowed to cool to rt and 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 
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the title compound. LCMS (ESI+). m/z = 571.3 (M+H-). 1 INMR (400 MI-z, Methanol-d 4)6 

ppm 8.46 (d, J=2.44 Hz, 1 H) 8.23 (br s, I H) 7.72 (d, J=0.98 Hz,1 IH) 7.24 (br s, I H) 7.12 

(dd, J=8.56, 7.46 Hz, 2 H) 6.78 - 6.89 (m,4 H) 6.51 (dd, J=2.57, 1.71 Hz, I H) 6.46 (d, 

J=7.34 Hz, 1 H) 4.56 (br s, 1H) 4.12 - 4.22 (m, 2 H) 3.08 - 3.29 (m, 7 H) 2.54 - 2,74 (m, 5 H) 

2.20 - 2.35 (m, 1 H) 2.04 - 2.16 (in, 11H) 1.73 - 1.88 (in, 6 I).  

[005051 Compound 92: (S)-4-((2-phenoxyethy1) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) buty)amino)-2-((2-(trifluoromethyl)pyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2-pheioxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) 

butyl)amino) butanoic acid (100 mg, 234 nol) in 4:1 THF/H20 (2 mL) was added 4-chloro

2-(trifluoromethyli)primidine (47 mg, 258upmol) and NaHCO3 (59 mg, 703 pmol)and the 

resulting mixture was stirred at 70° C for I h and then allowed to cool to rtand 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)-. 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.21 (br d, J=5.75 Hz, 1 H) 7.57 (d, J=7.34 Hz, I H) 7.30 (t, J=7.89 Hz, 2 H) 6.92 - 707 (I, 3 

H) 6.81 (d, J=6.11 Hz, 1 H) 6.63 (d, J=7.21 Hz, 1H) 4.81 - 4.85 (m, 11-1) 4.38 (br t, J=4.22 

Hz, 2 H) 3.70 (br d, J=3.91 Hz, 2 H) 3.34 - 3.60 (in, 6 H)2.72- 2.87 (in, 4 I) 2.49- 2.63 (m, 

1 H) 2.28 - 2.44 (in, I H) 1.72 - 2.03 (n, 6 H).  

[00506] Compound 93: (S -4-((2-phenoxyethy) (4-(5,6,78-tetrahydr'o-1,8-naplhthvridin

2 -yl) butyl)amino)-2-((6-phenylpyrimidin-4-y,) amino) butanoic acid: To a mixture of (S)

2-anino-4-((2-phenoxvethvl) (4-(5,6,7,8-tetrahydro-1.,8-naphthyridin-2-yl) butl)amino) 

butanoic acid (100 mg. 234 pmol) in 4:1 THF/H20 (2 mL) was added 4-chloro-6

phenylpyrimidine (49 mg, 258 pmol) and NaH-C03 (59 mg, 703 Umol) and the resulting 

mixture was stirred at 70 C for I h and then allowed to cool to it and concentrated in vacuo.  

The crude residue was purified by reverse phase prep-HPLC to give the title compound.  

LCMS (ESI+): m/z = 581.3 (M+H)*. 'H NMR (400 MHz, Methanol-d) 6 ppm 8.74 (s, I H) 

7.83 (br d, J=7.21 Hz, 211) 7.62 - 7.74 (m, 3 ) 7.57 (d, J:=7.34 Hz, I H) 7.18 - 7.31 (m. 3H) 

6.93 - 7.03 (in, 3 H) 6.64 (d J:=7.34 Hz, 1 H) 5.09 (br s. I H) 4.40 (br s, 2 H) 3.47 - 3.73 (in, 

4 H)) 3.38 - 3.46 (m, 2 H) 2.80 (q, J=5.87 Hz, 4 H) 2.65 (br s, 1 H) 2.45 (br s. I H) 1.87 

2.00 (m, 4 H).  

[005071 Compound 94: (S)-4-((2-phenoxyethy) (4-(5,6,7,8-tetrahvdro-1,8-nqphthvridin

2-yl) but)amin,)-2-((2-(pvridin-3-yl) quinazolin-4-yI) amino) butanoic acid: To a solution 

of (S)-2-amino-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y]) 

butyl)amino) butanoic acid hydrochloride (100 mg, 216 pmol) in DMA (2 mL.) was added 

DIPEA (188 pL, 1.08 mmol) and then 4-chloro-2-(pyridin-3-yl) quinazoline (57 mg. 238 
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imol) and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to it and 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 632.3 (M+H)+. 1 H NMR (400 MHz, Methanol-d 4) 6 

ppm 9.52 (d, J=1.35 Hz, 1H) 8.78 (dt, J=7.98, 1.88 Hz, I H) 8.58 (dd, J=4.89, 1,71 Hz, 1 H) 

8.03 (d, J=8.44 Hz, 1 -) 7.77 - 7.84 (in, 1H) 7.68 - 7.76 (in, I) 7.46 (dd, J=7.58, 4.52 Hz, 

I H) 7.35 (t, J:=8.13 Hz, I H) 7.19 (d, J=6.97 Hz, I H) 7.01 - 7.09 (m, 2 H) 6.79 (t, J:=7.34 Hz, 

I H) 6.71 (d, J=7.82 Hz, 2 H) 6.36 (d. J=7.21 Hz, I H) 5.00 (t, J=5.93 Hz, I H) 4.10 - 4.21 

(In. 2 H) 2.81 - 3.27 (m, 8 H) 2.60 (br d, J=6.72 Hz, 4 H) 2.46 (br s. 1 H) 2.29 (br dd, 

J=15.04, 4.89 Hz, 11H) 1.70 - 1.90 (in, 6 I).  

[00508] Compound 95: (S)-4-((2,2-difluoroethy) (4-(5,6,7,8-tetrahydlro-1,8-naphthyridin
2 -yl) butvl)amino)-2-((5-(triflioromethy)pyrimidin-2-yl) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yli) 

butyl)amino) butanoic acid (160 ing, 432 nol) and 2-chloro-5-(trifluoromethyl)pyrimidine 

(87 mg. 475 pimol) in H20 (0.5 iL) andTHF (2 mL) was added NaHCO3 (73 ng, 864 pmol) 

and the resulting mixture was stirred at 700 C for I h and then allowed to cool to rt and 

concentrated invacuo. The crude residue was purified by reverse phase prep-PLC to give 

the title compound. LCMS (ESI): m/z= 517.2. H NMR (400 MHz, Methanol-d4) 6 ppm 

8.62 (s, 2 H) 7.60 (d,.J=7.50 Hz, I H) 6.65 (dJ=7.28 Hz, I H) 6.33 - 6.64 (n I H) 4.78 (dd, 

J=8.49, 5.18 Iz, 11-1) 3.83 (td,,J=15.05, 3.42 -lz, 2 H) 3.35 - 3.62 (in, 6 1-1) 2.76 - 2.88 (in, 4 

H) 2.46 - 2.59 (in, I H) 2.30 - 2.43 (m, 1 H) 1.74 - 2.02 (m, 6 H).  

[00509] Compound 96: (S)-2-((5-bromopyrimidin-2-yl) amino)-4-((2,2-difUuoroethIyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid. To a mixture of (S)

2-amino-4-((2,2-difluoroethy l)(4-(5,6,7,8-tetrahydro-1,8-naphthyiidin-2-yl) butyl)amino) 

butanoic acid (160 ig, 432 zmol) and 5-bromo-2-chloropyrimidine (84 ing, 475 tmol) in 

THF (2 mL), H20 (0.5 iL) was added NaHCO3 (73 mg, 864 pmol) and the resulting mixture 

was stirred at 70° C for I 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 = 527.1. 1 H NMR (400 MHz, Methanol-d4) 6 ppm 8.55 (s, 2 H) 759 (d,J=7.28 

Hz, 1H) 6.32 - 6.71 (m, 2 1) 4.73 (ddJ=8.38, 5.07 Hz, 1 H) 3.82 (td,,1=14.88, 3.31 Hz, 2 

H) 3.35 - 3.60 (m, 6 1-1) 2.75 - 2.85 (in, 4 1-1)2.46 - 2.60 (in, 1 ) 2.29- 2.43 (m, 1-1) 1.74 

2.00 (m, 6 H).  

[00510] Compound 97: (V)-4-((2,2-dfluoroethIy)4-5,67,8-tetrahdro-1,8-napthyridin
2 -Yl) buty)amino)-2-((2-(trifioromethy)pyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-2-aino-4-((2,2-difluoroethvl) (4-(56,7,8-tetrahvdro-1,8-naphthvridin-2-y) 
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butyl)amino) butanoic acid (160 mg, 432 unol) and 4-chloro-2-(trifluoromethil)pyrimidine 

(87 mg, 475 Pmol)in THF (2 mL). H20 (0.5 mL) was added NaHC03 (73 mg. 864 pLmol) 

and the resulting mixture was stirred at 70° C for I 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. 1-1 NMR (400 MHz. Methanol-d4) 6 ppm 

8.29 (br d, J6.639 Hz, 1 H) 7.60 (d, 7.50 Hz, I H) 6.98 - 7.09 (m, 1 H) 6.31 - 6.70 (m, 2 H) 

4.85 - 4.91 (m, I H)3.83 (td, J=14.94,.320 Hz, 2 H) 3.36 - 3.64 (m. 6 H) 276 - 2.85 (m, 4 H) 

2.49 - 2.62 (mn, 11H) 2.33 - 2.46 (m, 11H) 1.75 - 1.99 (mn, 6 H4).  

[00511] Compound 98: (JS)-2-((-(I-prazo-1-y) pyrimidin-4-yl) amino)-4-((2,2

difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphth/yridin-'2-l) butl)amin) butanoic acid: To 

a mixture of (S)-2-amino-4-((2,2-difluoroetiy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino) butanoic acid (100 i g, 270 pmol) and 4-chloro-6-(1H-pyrazol-I-yl) pyrimidine 

(54 mg, 297 pmol) in DMA (2 mL) was added DIPEA (235 pL, 135 mmol) and the resulting 

mixture was stirred at 70° C for I 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 = 515.2. T] NMR (400 MHz, Methanol-d4) 6 ppm 8.61 (br s, 2 H) 7.93 

(s, 1 H) 7.59 (d. J=7.28 Hz, I H) 7.31 (br s, I H) 6.35 - 6.74 (in, 3 H) 4.98 (br s, 1 H) 3.85 

(td,.J=14.99,3.31 Hz, 2 H) 3.39 - 3.66 (m. 6 H) 2.75 - 2.87 (m,4 H) 236 - 2.70 (m, 2 H) 1.75 

-2.01 (in, 6 H).  

[005121 Compound 99: ()-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) buty)amino)-2-((2-(pfyridin-3-yl) quinazolin-4-yl) amino) butanoic acid: To a mixture 

of (S)-2-amino-4-((2,2-difluoroethyl) (4-(5.6,7,8-tetrahvdro-1.8-naphthvidin-2-yl) 

butyl)amino) butanoic acid (100 mg, 270 unol) and 4-chloro-2-(pyridin-3-yl) quinazoline 

(I72ng, 297umol) in DMA (2 mL) was added DPIEA (235 pL, 1.35 mmol) and the resulting 

mixture was stirred at 700 C for I h and then allowed to cool to rt and concentrated invacuo.  

The crude residue was purified by reverse phaseprep-HPLC to give the title compound.  

LCMS (ESI+): m/z= 576.3. 'H NMR (400 MHz, Methanol-d4) 6 ppm 9.88 (d, j=1.76 Hz, 1 

H) 9.52 (d,,J=8.38 Hz, I H) 9.16 (d,J=5.51 Hz, I H) 8.73 (d,,J=8.38 Hz, I H) 8.35 (dd, 

J=8.27, 5.84 Hz, 11-) 8.12 - 8,21 (in, 2 ) 7.88 - 796 (in, 1 H) 7.59 (d, J=7.28 Hz, 1IH) 6.36 

-6.69 (in, 2 1-1) 5.54 (dd, J=8.60, 5.51 Hz, 1 I) 3.59 - 3.93 (in, 4 1-1) 3.40 - 3.54 (in, 4 H) 2.65 

-2.88 (m, 6 H) 1.75 - 2.01 (m, 6 H).  

[00513] Compound100:(S)-4-(((R)-2-methoxypropyl) (4-5,6,7,8-tetrahydro-1,8

napht/hridin-2-yl) brtyl)amino)-2-((2-(pyridin-3-yvl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of (S)-2-amino-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8
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naphthyridin-2-yl) butyl)amino) butanoic acid (100 mg, 264 pmiol) in DMA (2 mL) was 

added DIPEA (171 mg, 1.32 mmol) and 4-chloro-2-(pyridin-3-yl) quinazoline (70 mg, 291 

pumol) and the resulting mixture was heated to 100° C for 2 h and then allowed to cool to rt 

and concentrated in vacuo. The resulting crude residue was purified by reverse phase prep

I-IPLCto give the title compound. LCMS (ESI+): m/z= 584.3 (M+H). 1-1 NMR (400 MHz.  

Methanol-d4) 6 ppm 9.57 (s, I H) 8.85 (br d, J=7.95 Hz, I H) 8.63 (d, J:=4.40 Hz, H) 8.16 

(d,iJ=8.19 Hz, I H) 7.77 - 7.90 (, 2 H) 7.51 - 7.59 (m, 2 H) 7.12 (br d,.J=7.34 Hz, I H) 632 

(d,.J=7. IHz, 1H) 3.75 (br s, 1 H) 3.37 - 349 (in, 1 H) 3.27 (s, 5 H) 2.88 - 3.25 (in. 6 H) 

2.64 (br t, J:=5.93 Hz, 2 H) 2.45 - 2.57 (in, 3 H) 2.32 (br dd, J=14.79, 5.14 Hz1 IH) 1.77 

1.86 (n, 2 H) 1.71 (br s, 4 H) 1 10 - 1.20 (in, 3 H).  

Scheme 9, Compound 101: 
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[00514] Step 1: -(2-(mnethylsulfonyl)ethyl)-4567,8-tetrahydro-1,8-niphtkyridin-2-yl) 

butanamide: To a mixture of 4-(5,6.,7,8-tetrahdro-1,8-naphthyridin-2-vl) butanoic acid (20 

g, 63.56 inmol) in DCM (400 nL) was added CDI (11.34 g, 69.92 mmol) at 0° C and the 

resulting mixture was stirred at rt for I h, at which time, 2-(methlsulfonyl)ethanamine 

hydrochloride (11.16 g, 69.92 mmol) was added and stirred at it for an additional 2 h. The 

mixture was diluted with H20 and the layers were separated. The aqueous layer was extracted 

with DCM and the combine organic extracts were dried over Na2SO4, filtered, and 

concentrated in vacuo. The crude residue was re-dissolved in EtOAc (80 mL) and then heated 

to reflux, at which time, hexanes (20 nL) was added and the mixture was cooled to rt causing 
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a precipitate to form. The solid was filtered and the filtrate was concentrated in vacuo to give 

the title compound. LCMS (ESI+): m/z= 325.9 (M+H)+.  

[00515] Step 2: N2-(methylsulfony/"ethyl)-4-5,7,8-tetrahydro-1,8-nphthyridin-2-l) 

butan-1-amine: To a solution of LiAIH 4 (1.28 g, 33.80 mmol) in THIF (20 mL) at 0- C was 

added N-(2-(methvisulfonvl)ethyi)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butanamide 

(5 g, 15.36 mmol) and the resulting mixture was heated to reflux for 12 h and then cooled to 

rt. The mixture carefully neutralized by the addition of H20 (1.3 mL), I M aq. NaOH (1.3 

mL), then 120 (1.3 mL) again, followed by drying over MgSO4. The mixture was filtered 

and concentrated under reduced pressure to give the title compound that was used without 

further purification. LCMS (ESI+): m/z = 311.9 (M+H)*.  

[00516] Step 3: (S)-methyl 2-(((benzylox)carbonl)amino)-4-((2-(methylsufolvI)ethyl) 

(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butylamino) butanoate: To a mixture of N-(2

(methylsulfonvl)ethyl)-4-(5,6,7,S-tetrahydro-1,8-naphthyridin-2-yl) butan-1-amine (3 g, 9.63 

mmol) and (S)-methyl 2-(((benzyloxv)carbonyl)amino)-4-oxobutanoate (2.56 g, 9.63 mmol) 

in DCE (30 mL) at 0° C was added AcO (862 pL, 14.45 mmol) then NaBH(OAc)3 (3.06 g, 

14.45mmo)andtheresuitingmixture was stirred at rt for lhr. The mixture was diluted with 

MeOH and then concentrated under reduced pressure. The crude residue was taken up in 

DCM and sat. aq. NaHCO3 and the layers were separated. The aqueous layer was extracted 

with DCM and the combined organic extracts were dried over Na2SO4., filtered, and 

concentrated under reduced pressure. The crude residue was purified by normal phase silica 

gel chromatography to give the title compound. LCMS (ESI+): n/z = 561.4 (M+H)v 

[00517] Step 4: ()-2-(((benzyloxy)carbonyl)imino)-4-((2-(metklvsulfonyl)ethyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthiyridin-2-y,) butyl)amino) buanoic acid: To a mixture of ('S)

mnethvl 2-(((benzvloxy)carbonyl)amino)-4-((2-(methylsulfonyl)ethyl) (4-(5,6,7,8-tetrahydro

1.8-naphthyridin-2-yl) butyl)amino) butanoate (1 g, 1.78 mmol) in 1:1:1 THF/MeOHH20 (9 

mL) was added LiOH.H20 (150 mg, 3.57 mmol) and the resulting mixture was stirred at rt 

for I h. The mixture was adjusted to pH = 6 b vthe addition of 1 M aq. HCI and then 

concentrated in vacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 547.2 (M+H)*.  

[00518] Step 5: 69-2-amino-4-((2-(methylsulfonyl)ethvl) (4-(5,6,7,8-tetrahydro-i,8

naphthyridin-2-yl) butyI)amino) butanoic acid: To a solution of (S,)-2

(((benzyloxv)carbonyil)amino)-4-((2-(methylisulfonyl)ethyi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride ( g, 1.71 mmol) in i-PrOH (20 

mL) was added 20 wt% Pd(OH)2/C (241 mg) and the resulting mixture was stirred under an 
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1-12 atmosphere for 12 h. The mixture was filtered and concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI--): in/z 413.1 (M-H)+.  

[00519] Step 6: (S)-2-((1-methy- 1 H-prazoo13,4-d]pyrimidin-4-y) amino)-4-((2

(methylsulfonyl)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-aino-4-((2-(methilsulfonl)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl) butvl)amino) butanoic acid (100 mg, 242) in THF (2 mL) and H20 (0.5 

mL)wasaddedNaHCO3 (61 mg, 727) followed by 4-chloro-I-nethyl-H-pyrazolo[3,4

dipyrimidine (49 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 I M aq. HCl and then 

concentrated in vacno. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): n/z = 545.2 (M+H)+. -H NMR (400 MHz, Methanol-d4) 6 

ppm 8.61 (s, I H) 8.50 (s, 1H) 7.59 (d,,J-=7.28 Hz, 1 I) 6.67 (d, J:=7.50 Hz, 11H) 5.10 (br dd, 

J-=8.05, 5.18 Hz, I H) 4.10 (s, 3 H) 3.70 - 3.90 (in, 4 H) 3.53 - 3.68 (m. 2 H) 3.49 - 3.53 (in, 2 

H) 3.35- 3.43 (in, 2 H) 3.13 (s. 3 H) 2.77 - 2.86 (in, 4 H) 2.53 - 2.77 (in. 2 H) 1.77- 2.00(m, 

6 H).  

[00520] Compound 102: (S-4-((2-(methiylsulfonyI)etV) (4-(5,6, 7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)anino)-2-((5-(trifluoromethyl)pyrimidin-2-yl) amino) butanoic 

acid: To a solution of (S)-2-ainino-4-((2-(methylsulfonyi)ethyl) (4-(5,6,7,8-tetrahvdro-I,8

naphthyridin-2-yl) butyl)armino) butanoic acid (100 ig 242 unol) in THIF (2 iL) and 1120 

(0.5 nL) was added NaHCO3 (61 ing, 727 imol) followed by 2-chloro-5

(trifluoromethyl)pyriiidine (53 mg, 291 pnol) and the resulting mixture wasstirred at 700 C 

for 18 h and then allowed to cool to rtand thenadjusted to pH = 6 by the addition of I M aq.  

HCI and then concentrated in vacuo. The crude residue was purified by reverse phase prep

HPLC to give the title compound. LCMS (ESI+): mi/z= 559.2 (M+HY-. 1H NMR (400 MHz, 

Methanol-d) 6 ppm 8.60 (s, 2 H) 759 (br d,J=7.21 Hz, 1 H) 6.65 (d,J=7.34 Hz, I H)4.77 

(br dd, J=8.01, 4.95 Hz, 1 1) 3.67 -3.82 (in, 4H) 3.49 - 3.54 (n, 2 H) 3.32 - 3.49 (in, 4 H) 

3.13 (s, 3 H) 2.75 - 2.86 (in, 4 H) 2.46 - 2.58 (M, I H) 2.36 (br s, I H) 1.92 - 1.99 (in, 2 H) 

1.84 (br s, 4 H).  

[00521] Compound 103: (S)-2-((5-bromopyrimidin-2-yl) amin)-4-((2

(methylsulfonyl) ethyl) (4-(5,6,7,8-tetr-ahydro-1-,8-naphthyridin-2l-yl) butylOamino) butanoic 

acid: To a mixture of (S)-2-ainino-4-((2-(methylsulfonl)ethl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (100 rg, 242 pnol) in THF (2 mL) and H20 

(0.5 mL) was added Nal-ICO3 (61 ig, 727 pmol), followed by 5-bromo-2-chloro-pyrimidine 

(51 ig, 291 mnol) and the resulting mixture was stirred at 70° C for 18 hand thenallowed to 
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cool to rt and then adjusted to pH = 6 by the addition of 1 M aq. IC and then concentrated in 

vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 569.0 (M+H)*. IH NMR (400 MHz, Methanol-d4) 6 ppm 

8.44 - 8.56 (m, 2 H) 7.59 (d, J=728 Hz, 1H) 6.66 (d,,J=7.28 Hz, 1 H) 4.68 - 4.77 (in, 1 H) 

3.68 - 3.82 (m, 4 H) 3.49 - 3.55 (in, 2 H) 3.32 - 3.49 (in, 4 I) 3.13 (s, 3 H) 2.76 - 2.87 (, 4 

H) 2.46 - 2.58 (in, I H) 2.28 - 2.43 (m, 1 H) 1.96 (q,J=5.90 Hz, 2 H) 1.83 (br s, 4 H).  

[00522] Compound 104: (S)-4-((2-(methylsulfonyl)ethIyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butv)amino)-2-((2-(trifluorometiyl)pyrimidin-4-yl) amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((2-(methysulfonvl)ethyl) (4-(5,6;7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (100 ing, 242 pmol) in THF (2 mL) and H20 

(0.5 mL) was added NaHCO3 (61 ing, 727 pmol) followed by 4-chloro-2

(trifluoronethyl)pyrimidine (53 ing, 291 mol) and the resulting mixture was stirred at 700 C 

for 18 hand then allowed to cool to rt and then adjusted to pH= 6 by the addition of 1 M aq.  

HC1 and then concentrated in vacuo."The crude residue was purified by reverse phase prep

HPLC to give the title compound. LCMS (ESI+): m/z = 559.1 (M+H)11 1 NMR (400 MHz, 

Methanol-d4) 6 ppm 8.26 (br d, J=5.95 Hz. 1H) 7.59 (d,hJ:7.28 Hz, 11H) 6.92 (d, J:6.39 Hz, 

1 H) 6.65 (d, J=7.50 Hz, I H) 4.83 - 4.87 (in, I H) 3.69 - 3.80 (m, 4 H) 3.49 - 3.53 (in, 2 H) 

3.32 -3.49 (in, 4 H) 3.12 (s, 3 H) 2.81 (dt,,J=12.29, 6.31 Hz, 4 H) 2.48 - 2.59 (in,1 H) 2.30 

2.42 (in, 1-) 1.92 - 2.00 (in, 2 I) 1.83 (br s. 4 H).  

[005231 Compound 105: (S)-4-(((S)-2-fluoro-3-metioxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amnino)-2-((1-methyl-H-pyrazolo3,4-dpvrimidin-4-y) amino) 

butanoic acid: To a solution of (S)--ainino-4-(((S)-2-fluoro-3-methoxypropl) (4-(5,6,7,8

tetrahydro-1,8-naphthyiidin-2-vi) butyl)amino) butanoic acid hydrochloride (100 img, 231 

unol) inTHF (2 mL)and H20 (0.5 mL) was added NaHCO3 (58 mg. 693 pmol), and then 4

chloro-1-inethyl-iH-pyrazolo[3.4-d]pyrimidine (43 ing, 254 pmol) and the resulting mixture 

was stirred at 70° C for I h and then allowed to cool to rt. The mixture was adjusted to pH = 

6 by the addition of 1 M aq. HC and then concentrated in vacuo. The crude residue was 

purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 529.3 

(M+H)*. IH NMR (400 MHz, Methanol-d4) 6 ppm 8.63 (s, 1 H) 8.50 (s, 1 H) 7.59 (d, J=7.28 

Hz, I H) 6.67 (d, J=7.50- Iz, 11-1) 5.15 - 5.34 (in, I I) 5.08 (br dd, J=8.49, 5.40 Hz, 1H) 

4.10 (s, 3 H) 3.63 - 3.74 (m, 4 H) 3.49 - 3.63 (in, 4 H) 3.41 (s, 5 H) 2.76 - 2.88 (in, 4 H) 2.55 

- 2.73 (m, 2 H) 1.75 - 2.02 (in, 6 H).  
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Scheme 10, Compound 106: 
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[005241 Step1: (S)-2-((5-bromopyrimidin-4-yl)amino)-4-(((R)-2-methoxypropyL) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butl)amino) butanoic acid: To a solution of (S)

2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vI) 

butyi)amino) butanoic acid hydrochloride (200 mg, 482 pmol) and 5-bromo-4

chloropyrimidine (102 mg, 530mol) inTHF (4 mL)and H20 (1 mL) was added NaHCO3 

(202 mg, 2.4 mmol) and the resulting mixture was stirred at 700 C for 2 h and then cooled to 

rt and concentrated in vacuo to give the title compound that was used without further 

purification. LCMS (ESI-+): m/z = 535.3 (MH)+.  

[00525] Step2: (S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphtlhvridin-2-yl) 

butvl)amin,)-2-(pyrimidin-4-lamino) butanoic acid: To a solution of (S)-2-(5

bromopyrimidin-4-l) amino)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 280upmol) in MeOH (2 mL) was 

added 10 wt% Pd/C (297 mg) and the resulting mixture was stirred under an H2 atmosphere 

for 15 h. The mixture was filtered and concentrated in vacuo. The crude residue was purified 

by reverse phaseprep-HPLC to give the title compound. LCMS (ESI-i-): m/z = 457.3 

(M+H)*.H NMR (400 MHz, Methanol-d4) ppm 8.41 (s. I H) 8.03 (br d,,J=6.11 Hz, I H) 

7.21 (d,,J=7.34 Hz, 1 H) 6.63 (br d, J=5.99 Hz, 1H) 6.43 (d,J=7.34 Hz, 1 H) 4.43 (br s, 1H) 

3.76 (br s,1 H) 3.37 - 3.42 (i, 3 H) 3.35 (s, 3 H) 2.91 - 3.18 (in, 5 ) 2 (t, J-:=6.11 Hz, 2 

H) 2.60 (br s, 2 H) 221 - 2.34 (m, 1 H) 2.03 - 215 (m, 1 H) 1.89 (dtJ=11.74, 5.99 Hz, 2 H) 

1.73 (br s, 4 H) 1.20 (d, J=6.1 iz, 3 H).  

[005261 Compound 107: (S)-4-((2-(methylsufoniyl)ethyl) (4-(5,6,7,8-tetrahidro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid: 

To a solution of (S)-2-aino-4-((2-(nethvlsulfonyl)ethyl) (4-(5,6,78-tetrahydro-1,8
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naphthyridin-2-yl) butyl)amino) butanoic acid (100 mg, 242 pmiol) in DMA (2 mL) was 

added DIPEA (210 PL, 1.21 mmol) and 4-chloro-2-(pyridin-3-yl) quinazoline (59 mg, 242 

unol and the resulting mixture was stirred at 100° C for 2 h and then allowed to cool 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 = 618.3 (M+H)+. IH NMR (400 MHz, 

Methanol-d4) 6 ppm 9.57 (d, :=1.47 Hz, I H) 8.84 (dt,.J=8.04, 1.85 Hz, I H) 8.61 (dd, 

J=4.89, 1.71 Hz, 1 H) 8.12 (d,,J=7.70 Hz, 1 H) 7.83 - 7.88 (m. I H) 7.76 - 7.82 (m, I H) 748 

- 7.55(m,2H) 7.34 (d, J=7.34 Hz, 1H) 6.45 (d,,J=7.34 Hz, 1 H) 5.05 (t,J=6.05 Hz 1H) 

3.26 - 3.31 (in, 2 1) 3.24 (t, J=5.56 Hz, 2 H) 3.01 - 3.17 (m,2 H) 2.84 - 2.93 (in, 4H) 2.61 

2.77 (n, 7 H) 2.36 - 2.6(m. I H) 2.22 - 2.32 (m, I H) 1.76 - 1.91 (i, 4 H) 1.57 - 172 (in, 2 

H).  

[005271 Compound 108: (S)-2-((6-(1H-pyrazoI-1-y1) pyrimidin-4-yl) amin)-4-(((S)-2

fluoro-3-methoxyprpylv) (4-(5,6,7,8-tetrahiydro-1,8-napithyridin-2-yl) butyl)amin) 

butanoic acid:To a mixtureof 4-chloro-6-(1H-pyrazol-I-yl) pyrimidine (50 mg. 277 pimol) 

in DMA (2 mL) and was added DIPEA (201 L, 1.15 nm ol) then (S)-2-amino-4-(((S)-2

fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahyvdro-1,8-naphthyvridin-2-vl) butyl)amino) butanoic 

acid hydrochloride (100 mg, 231 pmol) and the resulting mixture was stirred at 70° C for 18 

hand then allowed to cool to rt and then adjusted to pH = 6 by the addition of I M aq. HCI 

and then concentrated in vacuo. The crude residue was purified by reverse phase prep--IPLC 

to give the title compound. LCMS (ESI-): m/z = 541.3 (M+H)+. 1H NMR (400 MHz, 

Methanol-d4) ppm 8.49 (br s. I H) 8.28 (br s, 1 H) 7.72 (s, I H) 7.26 (br s. I H) 6.87 (s. 1 

H) 6.42 - 653 (m, 21 1) 4.76 (br s, 11-1) 4.66 (br s, 1 H) 3.46 - 3,59 (in, 2 H) 3.32 - 3,32 (m, 3 

H) 2.90 (br s, 2 H)2.65 (br d, J=6.60 -z, 10 H) 2.19 (br s, 11-1)2.09 (br d, J=5.01 iHz, 1H) 

1.82 (br s, 4 H) 1.62 (br d, j=6.72 Hz, 2 H).  

[00528] Compound 109: (S)-4-(((S)-2-fluoro-3-methoxypropyl) (4-(.5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-(pyridin-3-.vl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of 4-chloro-2-(pyridin-3-yl) quinazoline (67 mg, 277 Imol) in DMA (2 mL) 

and was added DIPEA (201 pL, 1.15 nnol) then (S)-2-amino-4-(((S)-2-fluoro-

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)aino) butanoicacid 

hydrochloride (100 ing, 231 unol) and the resulting mixture was stirred at 70° Cfor 18 h and 

then allowed to cool to rt and then adjusted to pH= 6 by the addition of I M aq. HCI and then 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 602.3 (M+H)*. 1 NMR (400 MHz, Methanol-d4) 6 

ppm 9.56 (d, i=1.47 Hz, I H) 8.83 (dt, 1=8.04, 1.85 Hz, I H) 8.60 (ddJ=4.89, 1.59 Hz, 1 H) 
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8.07 (d, J:=8.19 Hz, 1H) 7.81 - 7.85 (m, 1 H) 7.73 - 7.79 (in, 1H) 7.44 - 7.52 (in, 2 I) 7.25 

(d, j-7.21 Hz, I H) 6.39 (d, J=7.34 Hz, I H) 5.09 (br t, j=5.69 Hz, I H) 4.79 (br s, I H) 3.40 

- 3.59 (m, 2 H)322 (s, 3 H) 3.10 -3.16 (in, 2 H) 3.03 (dt,1=14.03, 9.00 Hz, 2 H) 2.80 - 289 

(, 1H) 2.67- 2.76 (m, 2 H) 2.58 - 2.66 (in, 5 H) 2.37 - 2.45 (in. 1 H) 2.21 - 2.29 (in, 1H) 

1.79 - 1.92 (m, 2 H) 1.74 (br dd, J=12.53, 5.81 Hz, 3 H) 1.59 - 1.66 (in, 1 -).  

[005291 Compound 110: (S)-4-(((S)-2-fluoro-3-metioxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyamino-2-((5-penprimidin-4-yl)amino) butanoic acid: To a 

solution of (S)-2-((5-bronopyrinidini-4-l) amino)-4-(((S)-2?-fluoro-3-methoxypropyl) (4

(5,6,7,8-tetrahydro-.,8-naphthyridin-2-yl) butyl)amino) butanoic acid (200 ing, 361 miol) 

and phenylboronic acid (53 ing, 434 piol)in 1,4-dioxane (2 mL) and H20 (1 inL) was added 

Pd(dppf)Cl2 (26 mg, 36 pmol) and K2CO3 (50 ig, 361 nol) and the resulting mixture was 

stirred at 100° C for 1 Ii and then allowed to cool to rt and then concentrated in vacuo. The 

crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS 

(ESI+): n/z = 551.3 (M+H). 1H NMR (400 MHz, Methanol-d4) 6 ppm 8.84 (s. I H) 8.21 (s, 

1 H) 7.56 - 7.63 (in, 6 H) 6.65 (d, J=7.34 Hz, 111) 5.09 - 5.28 (n, 2 11) 370 (br d, J=3.42 Hz, 

11-1) 3.54 - 3.68 (in, 3 1-1) 3.48 - 3.53 (m, 3 I) 3.39 (s, 3 H) 3.34 (br s, 3 1-) 2.80 (dt, J=12.81, 

6.37 Hz, 4 H) 2.58 (br t, J=:11.98 Hz, I H) 2.39 (br d, J=6.24 Hz, I H) 1.94 (q, J=5.90 Hz 2 

H) 1.80 (br s, 4 H).  

[00530] Compound 111: (S)-2-(5-cynoprimidin-2-l)aino)-4-((2-phenoxyethy ) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To a mixture of (S)

2-amino-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yI)butyl)anino) 

butanoic acid (100 mg. 234 imol) in 4:1 THF/H20 (2 mL) was added 2-chloropyrimidine-5

carbonitrile (36 mg, 258 mol) and NaHCO3 (59 ig, 703 pnol) and the resulting mixture 

was stirred at 70° C for I h and then allowed to cool to it and then adjusted to pH= 6 by the 

addition of I M aq. HC and then concentrated in vacuo.The crude residue was purified by 

reverse phase prep-HPLC to give the title compound. LCMS (ESI+): n/z = 530.2 (M+11H) 

'H NMR (400 MHz, Methanol-d4) 6 ppm 8.43 (br s, I H) 8.35 (br s. I H) 7.33 (d, J:=7.34 Hz, 

1 H) 7.16 - 7.24 (n, 2 H) 6.87 - 6.97 (in. 1 H) 6.78 - 6.85 (m, 2 H) 648 (d, J=7.34 Hz, 1 H) 

4.47 (t, J=6.17 Hz, 1 H) 4.15 (t, J=5.26 Hz, 2 H) 3.35 - 3.43 (m, 2 H) 2.99 - 3.24 (in, 4 H) 

2.97- 2.99 (in, 11-1) 2.92 (br d, J=5.75 Hz,2 1-) 2.63 - 2.76( 4H) 2.20 - 2.33 (in, 11-1) 2.04 

- 2.15 (m, I H) 1.70 - 1.91 (in, 6 H).  

[00531] Compound 112: (S)-2-((IH-IpyrazolCo3,4-d]pyrimidin-4-y1) amino)-4-((2,2

difluoroethyl) (4-(5,6,7,8-tetrahylro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To 

a mixture of (S)-2-atnino-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yl) 
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butyl)amino) butanoic acid (100 mg, 270 mol) and 4-cloro-H-pyrazolo'3,4-d]pyrimidine 

(46 mg, 2975 ptmol) in H (0.5 mL) andTHF (2 nL) was added NaHCO3 (45 mg, 540 

pmnol) and the resulting mixture was stirred at 70 C for 15 hand then allowed to cool to rt 

and then adjusted to pH = 6 by the addition of 1 Maq. ICI and then concentrated invacuo.  

The crude residue was purified by reverse phase prep--IPLC to give the title compound.  

LCMS (ESI+): m/z= 489.2 (M-H). IH NMR (400 MHz. Metlhanol-d4) 6 ppm 8.18 (s. I H) 

8.01 (s, I H) 742 (br d, J=7.50 Hz, I H) 6.50 (d, J=7.28 Hz, 1 H) 5.68 - 6.13 (i, I H) 4.89 

4.98 (i, 1H) 3.38 (br d, J=5.51 Hz, 2 H) 2.82 - 2.95 (m, 2 H) 2.56 - 2.77 (in, 8 H) 2.24 (br s, 

11-1) 2.13 (br d, J:=6.17 Hz, 11-1) 1.78 - 1.97 (in, 4 H) 1.49 - 1.75 (m, 2 H).  

[00532] Compound 113: (S)-4-(cyclopropyl(4-(5,6,7,8-tetrayvdro-1,8-naphthyridin-2-yvl) 

butyl)amin)-2-((1-methyl-1I-pyrazolo[3,4-dpyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-(cyclopropi(4-(5,6,7,8-tetrahydro-1,8-naphthytidin-2-y) 

butyl)amino) butanoic acid hydrochloride (170 mg, 444 mol) in 4:1 THF/H20 (2.5 mL) was 

added 4-chloro-1-methyl-1H-pyrazolo[3,4-d]pyrimidine (75 mg. 444 prol)and NaHCO3 

(112 mg, 1.33 nmol) and the resulting mixture was stirred at 70° C for I 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 as the hydrochloride salt. LCMS (ESI+): m/z = 479.2 

(M+H). "H NMR (400 MHz, D20): 6 ppm 8.32 - 8.47 (m, 2 H) 7.51 (br d,,J-6.60 Hz, I H) 

6.56 (br s, 1H) 4.85 (br s, I H) 4.03 (br s, 3 1-1) 3.29 - 3.63 (m, 6- ) 2.38 - 2.91 (in, 7H) 1.64 

- 1.95 (in, 6 H) 0.90 - 1.09 (m, 4 H).  

[00533] Compound 114: (S)-4-(cclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) 

butvl)amino)-2-((5-(trifluoromethl)pyrimidin-2-yl) amino) butanoic acid: To a mixture of 

(S)-2-amino-4-(cyvclopropi(4-(5,6,7,8-tetrahydro-1,8-naphthyiidin-2-yl) butyl)amino) 

butanoic acid hydrochloride (170 mg, 444 nol) in 4:1 THF/H20 (2 nL) was added 2

chloro-5-(trifluoroinethvl)pyrinidine (89 mg. 488 pmol)and NaHCO3 (112 mg, 1.33 mmol) 

and the resulting mixture was stirred at 70° Cfor I 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 = 493.2 (M-H). 1H NMR (400 MHz, D20): 6 ppm 

8.61 (br s, 2 H) 7.49 (d,,1=7.34 Hz, 1 H) 6.53 (d,.J=7.21 Hz, 1 H) 4.56 - 4.68 (In, I H) 3.24 

3.58 (m, 6 H) 2.61 - 2.93 (m, 5 -) 2.50 (br s, 11H) 2.35 (br s, I H) 1.63 - 1.95 (m, 6-) 0.96 

(br dd, -=12.59. 7.58 Hz, 4 H).  

[00534] Compound 115:(S)-4-(cyclopropyl(4-(5,6,7,8-tetrayvdro-1,8-naphthyiridin-2-yl) 

butyl)amino.)-2-((2-(trifuoronethjl)pyrinidin-4-i) amino) butanoic acid: To a mixture of 

(S)-2-ainoin-4-(cvclopropyl(4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl) butl)amino) 
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butanoic acid hydrochloride (170 ng, 444 moil) in 4:1 THF/H20 (2 mL) was added 4

chloro-2-(trifluoromethvl)pyrimidine (89 mg, 488 pmol) and NaHCO3 (112 ing, 1.33 nnol) 

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. LCIS (ESI+): m/z = 493.2 (M+H)*. 1H NMR (400 MHz, Methanol-d4): 

6 ppm 8.09 (br s. I H) 7.34 (br d, J=7.28 Hz, I H) 6.71 (br s, I H) 6.48 (br d, J=6.84 Hz, I 

H) 6.41 - 6.41 (i, 1 H) 4.56 (br s. I H) 3.39 (br s, 2 H) 2.82 -3.16 (in, 4 H) 2.58 -273 (n, 4 

H) 2.25 (br d, J=5.95 Hz, 1 H) 2.09 (br d, J=1.47 Hz, 2 H) 1.65 - 1.89 (in, 6 H) 044 - 0.76 

(in, 4 H).  

[00535] Compound 116: (S)--((1H-pvrazol3,4-djpyrimidin-4-yl) amino)-4

(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) butv)amino) butanoic acid: To a 

mixture of (S)-2-amino-4-(cyclopropi(4-(5,6,7,8-tetrahydro-1,8-naphthytidin-2-yi) 

butyl)amino) butanoic acid hydrochloride (170 mg, 491 pmol) in 4:1 THF/H20 (2 mL) was 

added 4-chloro-iH-pyrazoIo[3,4-d]pyrimidine (83 rg, 540umol) and NaHCO3 (124 mg.  

1.47 mnol) and the resulting mixture was stirred at 70° C for I h and then allowed to cool to 

it and concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to 

give the title compound. LCMS (ESI-): m/z = 465.2 (M+H)*. iH NMR (400 MHz, D20): 6 

ppm 8.65 (s, 1 H) 8.56 (s, 1 H) 7.52 (br d, J=7.34 Hz. I H) 6.56 (br dJ=7.34 Hz, I H) 5.02 

(br s. 1-H) 3.30 - 3.60 (m, 6 H) 2.37 - 2.88 (in, 7 1-1) 1.68 - 1.94 (in, 6 H) 0.91 - 1.07 (in, 4 I).  

[005361 Compound 117: (S)-2-((5-cyclopropylpyrimidin-2-yl) amino)-4-((-phe noxyethyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butvl)amino) butanoic acid: To a mixture of 

(S)-2-amino-4-((2-phenoxvethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yI)butyl)amino) 

butanoic acid (100 mg, 234 pmol) in 4:1 THF/120 (2 mL) was added 5-cyclopropyl-2

fluoropyrimidine (36 mg, 258 nol) and NaHCO3 (59 ing, 703 zmol) and the resulting 

mixture was stirred at 700 C for I h and then allowed to cool to rt and concentrated in vacuo.  

The crude residue was purified by reverse phaseprep-HPLC to give the title compound.  

LCMS (ESI+): m/z= 545.3 (M+H)-. 1H NMR (400 MHz. Deutertum Oxide) 6 ppm 8.27 (br 

s. 2 H) 7.48 (br d, J=7.21 Hz, I H) 728 - 7.39 (m, 2 H) 7.02 -7.12 (m,i H) 6.91 (br d, 

J=7.95 Hz, 2 H) 6.52 (d, J=7.34 Hz, 1 H) 4.63 - 4,72 (in, 1 ) 4.33 (br s, 2 H) 3.65 (br s, 2 H) 

3.28 - 3.54 (in, 6 1) 2.65 - 2.80 (n, 4 H) 2.53 (br s, 1-1) 2.31 (br d, J=7.7 Hz, 1 ) 1.70 

1.94 (in, 7 H) 0.98 - 1.09 (m, 2 H) 0.67 (q J=:5.09 Hz, 2 H).  

[00537] Compound 118: (S)-2-((5-cyanopyrimidin-2-y) amino)-4-((2,2-difluoroethyl) (4

(5,6,7,8-tetrihydro-1,8-napltiyridin-2-yl) butyl)amin) butanoic acid: To a mixture of (S)

2-anino-4-((2,2-difluoroethvl) (4-(5.6,7,8-tetrahvdro-1.,8-naphthvridin-2-yl) butl)aino) 
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butanoic acid (100 ig, 270 tmol, I e) and 2-chloropyrimidine--carbonitrile (41 ing, 297 

ptmol) in H20 (0.5 mL) andTHF (2 mL) was added NaHCO3 (45 mg. 540 pmol) and the 

resulting mixture was stirred at 50 ° C for I h and then allowed to cool to rtand then adjusted 

to pH = 6 by the addition of I M aq. HCI and concentrated in vacuo. The crude residue was 

purified by reverse phaseprep-HPLCto give the title compound. LCMS (ESI+): m/z= 474.3.  

H NMR (400 MHz, Methanol-d) 6 ppm 8.64 (br s., 2 H) 7.60 (d, J:=7.34 Hz, 1 H) 6.25 

6.74 (i, 2 H)4.78 (dd, J=8.56, 5.26 Hz, I H) 3.82 (td, J=15 07 3.36 Hz, 2 H) 3.35 - 3.62(m, 

6 H) 2.73 - 2.89 (in. 4 H) 2.45- 2.59 (in, 1 H) 2.26 - 2.41 (in I H) 1,72 - 2.02 (i, 6 H).  

Scheme 11, Compound 119: 

F N 
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[005381 Step 1: (S)-2-((5-bromopvrimidin-4-yL) amino)-4-((2,2-difluoroetl.) (4-(5,6,7,8

tetrahydr'o-1,8-naphthy ridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)-2

amino-4-((2,2-difluoroethyI) (4-(5,6,7,8-tetrahydro-1,8-iaphthyridin-2-y1) butyl)amino) 

butanoic acid (150 mg, 405 Pmol) and 5-bromo-4-chloropyrimidine (94 ing, 486 pmol) in 

THF (1.2 mL) and H20 (0.3 mL) wasadded NaHCO3 (170 ng, 2.02 miol) and the resulting 

mixture was stirred at 700 C for I h and then allowed to cool to rt and then adjusted to pH = 6 

by the addition of I M aq. 1-Cl and concentrated in vacuo to give the title compound that was 

used without further purification. LCMS (ESI+): m/z = 527.2 (M+H).  

[00539] Step 2: (S)-4-((2,2-difluoroethy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2--l) 

butvl)amino)-2-((5-phenvlpyrimiin-4-yl) amino) butanoic acid: To a solution of (S)-2-((5

bromopyrimidin-4-yl) amino)-4-((2,2-difluoroethyl) (4-(5,67,8-tetrahydro-1,8-naphthyridin

2-yl) butyl)amino) butanoic acid (213 ing, 404 mol) and phenviboronic acid (59 mg. 485 

pnnol) in 1,4-dioxane (1 mL) H20 (0.25 nL) was added Pd(dppf)Cl2 (30 mg, 40 pmol) and 

K2CO3 (112 mg, 808 pmol) and the resulting mixture was stirred at 100° Cfor 2 h and then 

allowed to cool to it and concentrated in vacuo. The crude residue was purified by reverse 
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phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 525.3 (M+-)+. 1 1- NMR 

(400 MHz, Methanol-d4) 6 ppm 8.85 (s, I H) 8.22 (s. 1 H) 7.61 (s, 3 H) 7.60 - 7.68 (in, 1 H) 

7.59 (br s. 2 H) 6.63 - 6.69 (in. I H) 6.30 - 6.62 (m, I H) 5.13 (br t, J=6.05 Hz, I H) 3 78 (br 

t, J=13.75 Hz 2 H) 3.47 - 3.60 (in, 3 H) 335 - 3.44 (n, 3 H) 271 -2.92 (m, 4 H) 2.53 - 2.68 

(m, 1 H) 2.40 (br s, 11H) 1.92 - 2.06 (in, I H) 1.92 - 2.01 (in, 1-1) 1.67 - 1.92 (m, 4 H).  

Scheme 12, Compound 120: 

F4N N F 

F H Br N 
N ci Br F 
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[00540] Step 1: (S)-2-((5-bronmoprimnidin-4-l) aniino)-4-((2,2-difluoroethvl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)ainino) buanoic acid: To a solution of (S)-2

aminio-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino) 

butanoic acid (150 mg. 405 pmol) and 5-brono-4-chloropyrimidine (94 mg, 486 pimol) in 

TIF (12 mL) and 1120 (03 mL) was added NaHCO3 (170 mg, 2.02 mmol) and the resulting 

mixture was stired at 70 C for I h and then allowed to cool to it and then adjusted to p-= 6 

by the addition of I M aq. HCI and concentrated in vacuo to give the title compound thatwas 

used without further purification. LCMS (EST-): m/z = 527.2 (M+H)+.  

[005411 Step 2: (S)-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-(pyrimiidin-4-ylamino) butanoic acid: To a solution of (S,)-2-((5

bromopyrimidin-4-vi) amino)-4-((2.2-difluoroethyI) (4-(5,6.7,8-tetrahydro-1,8-naphthyridin

2-yl) butyl)amino) butanoic acid (213 mg, 404 piol) in MeOH (3 mL) was added 10 wt% 

Pd/C (60 mg) and the resulting mixture was stirred under an H2 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 (ES+): m/z = 449.2 (M+H)*. IH NMR (400 MHz, 

Methanol-d4) 6 ppn 8.78 (s, 111) 8.21 (dd, J=7.34, 1.35 Hz, 111) 7.60 (d, J=7.34 -Hz, 1H) 

7.00 - 7.08 (in, I H) 6.28 - 6.73 (in, 2 H) 4.99 - 5.09 (in, I H) 3.83 (td, J=15.07, 3.36 Hz, 2 H) 

3.36 - 3.65 (m, 6 H) 275 - 2.89 (In, 4 H) 251 - 2.64 (in, 1 H) 2.34 - 2.48 (in, 1 H) 1.73 - 2.05 

(n, 6 H).  
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[00542] Compound 121: (S)-4-((2,2-dfluoroethyl) (4-(5,6,7,8-tetrahVdro-1,8

naphthyridin-2-yl) butvl)anino)-2-((5-fluoropyrimidin-2-y) amino) butanoic acid: To a 

solution of (S)-2-ainino-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)arnio) butanoic acid (200 mg, 540 pmol) and 2-chloro-5-fluoropyrimidine (74PL, 594 

pmnol) in DMA (3 mL) was added DIPEA (470 pL, 2.70 mmol) and the resulting mixture was 

stirred at 700 C for 15 h and then allowed to cool to iand then adjusted to pH:= 6 by the 

addition of I M aq. HC and concentrated in vacuo. The crude residue was purified by reverse 

phaseprep-HPLC to give the title compound. LCMS (ESI+): m/z = 467.2 (MII)*. '- NMR 

(400 MHz, Methanol-d4) 6 ppm 8.16 (s, 2 H) 7.46 (d, J=7.34 Hz, 1-H) 6.54 (d, J=7.34 Hz, 1 

H) 5.68 - 6.08 (m, I H) 434 - 4.49 (M, I H)3.36 - 3.50 (m, 2 H) 2.65 - 2.82 (m, 9 H) 2.51 

2.60 (n. 1H) 1.98 - .17 (m, 2 H) 1.76 - 1.96 (m, 4 H) 1.58 (q, J=6.60 iz, H).  

[005431 Compound 122: (S)-4-((2,2-difluoroethI) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) btyl)amino)-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-yl) amino) 

butanoic acid: To a solutionof (S)-2-amino-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8

iphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 405 pmol) and 4-chloro-6-methyl-2

(pyridin-4-yl) pyrimidine (92 ig, 445 pmol) in DMA (2 mL) was added DIPEA (71 L, 405 

ptmol) and the resulting mixture was stirred at 70° C for 12 h and then allowed to cool 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 = 540.3 (M+-H). IT NMR (400 MHz, 

Methanol-d4) 6 ppm 8.54 (br d, J:=4.85 Hz, 2 H) 8.23 (br s, 2 H) 7.43 (br s, I H) 6.44 - 6.65 

(m, I1H) 6.24 (s, I H) 5.63 - 6.12 (m, 1 H) 4.61 - 4.83 (m, 1 H),4.73 (br s. I H) 2.92 - 3.26 

(M. 2 H) 2.51 - 2.67 (m, 3 H) 2.51 - 2.91 (m, 7 H) 2,24 - 2.50 (m, 3 H) 2.17 (br s, 1 H) 2.06 

(br s, 1H) 1.92 (br d, J=5.95 Hz, 2 H) 1.60 - 1.79 (i 3 H).  
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Scheme 13, Compound 123: 
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[005441 Ste p1-(2-(4-fluorophenoxy)etkVl)-4-(5,6,7,8-tetrahydro-1,8-naplithyridin-2-yl) 

butanamide: To a mixture of 4-(5,6,7,8-tetrahydro-1,8-napithyridin-2-vl) butanoic acid (5 g, 

15.89 mmol) in DCM (75 mL) was added CDI (2.83 g17.48 mmol) at 0 C and the resulting 

mixture was stirred for 1 h.To this was then added 2-(4-fluorophenox)ethanainne 

hydrochloride (11.4 mL. 17.48 mmol) and the resulting mixture was stirred at rt for 2 h and 

then diluted with H20. The layerswere separated and the aqueous layers was extracted with 

DCM and the combined organic extracts were dried over Na2SO4, filtered, and concentrated 

in vacuo. The crude residue was re-dissolved in EtOAc (40 mL) and then heated to reflux.  

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 concentrated in vacuo to give the title 

compound. LCMS (ESI+): n/z= 358.0 (M+H).  

[00545] Step2: N-(2-(4-fluorophenoxv)ethyl)-4-(5,6,7,8-tetraiydro-1,8-niphthyridin-2-yl) 

butan-1-amine: To a mixture of LiAIH4 (590 mg. 15.56 mmol) in 1,4-dioxane (30 mL) was 

added N-(2-(4-fluorophenoxy)ethiyl)-4-(5,6,7,8-tetrahvdro-1.8-naphthyridin-2-vl) butanamide 

(2.78 g, 7.78 mmol) and the resulting mixture was heated to reflux for 30 min. and then 

allowed to cool to rt. The mixture was cooled to 10° C and then neutralized by the cautious 

addition of H20 (0.6 mL), I M NaOH (0.6 mL), then H20 (0.6 mL), followed by drying over 
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MgSO4. The mixture was filtered and concentrated in vacuo to give the title compound that 

was used without further purification. LCMS (ES+): m/z = 344.2 (M-H)+ 

[00546] Step 3: (S)-methyl 2-(((benzyloxy)carbony/l)amino)-4-((2-(4-fliorophenox)ethyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl,)amino) butanoate: To a mixture of N

(2-(4-fluorophenoxv)ethyl)-4-(5,6;7,8-tetrahydro-1,8-naphthyridin.-2-yi) butan-1-amine (2.67 

g, 7.77 mmol) and methyl (2S)-2-(benzloxycarbonyilamino)-4-oxo-.butanoate (2.17 g8.16 

mmol) in DCE (50 mL) at 0° C was added AcOH (667L, 11.66 mmol) then NaBH(OAc)3, 

(2.47 g, 11.66 mmol) the resulting mixture was stirred at rt for I h. The mixture was diluted 

with sat. aq. NaHCO3 and then extracted with DCM. The combined organic extracts were 

dried over Na2SO4, filtered, and concentrated in vacuo."The crude residue was purified by 

normal phase silica gel chromatography to give the title compound. LCMS (ESI+-): m/z= 

593.4 (M+H)+.  

[005471 Step 4: (S)-2-(((benzloxy)carbony)mino)-4-((2-(4-fuorophenoxy)ethyI) (4

(5,6,7,8-tetrahydro-1.8-.naphthyidin-2-yl) butyl)amino) butanoic acid: To a mixtureof (S)

methyl 2-(((benzyloxy)carbonvl)amino)-4-((2-(4-fluorophenoxy)ethvl) (4-(56,7,8

tetrahydro- 1,8-naphthyridin-2-y) butyl)amino) butanoate (4 g, 6.75 mmol) in 1:1:1 TIF/ 

MeOH/H20 (37.5 mL) wasadded LiOH.H20 (566 mg, 13.50 mmol) and the resulting 

mixture was stirred at rt for 1 h.The mixture was adjusted to pH = 6 by the additionof 1I M 

aq. HC and concentrated in vacuo to give the title compound that was used without further 

purification. LCMS (ESI-): m/z = 579.5 (M-H)+.  

[00548 Step5: 65)-2-.amino-4-((2-(4-fluorophenoxy)etv)(4-(5,6,7,8-tetrahydro-1,8
naphthyridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)-2

(((benzvloxy)carbonyl)amino)-4-((2-.(4-fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoicacid (4 g, 6.91 mmol) in i-PrOH (30 mL) was 

added 10 wt% Pd(OH)2/C (1.9 g) and the resulting mixture was stirred under an H2 

atmosphere for 48 h. The mixture was filtered and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ES+): m/z = 445.4 (M+H).  

[00549] Step 6: ()-4-((2-(4-fluorophenoxy)ethyi) (4-5,6,7,8-tetrahydro-1,8-napthridin

2 -yl) butyl)amino)-2-((1-methyvl-1lH-pyrazolo{3,4-d/pyrimidin-4-yl) amino) butanoic acid: 

To a solution of (S)-2-amino-4-((2-(4-fluorophenoxv)ethyi) (4-(5,6,78-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (80 mg, 180 pmol) and 4-chloro-1-methyl

pyrazolo[34-d]pyrimidine (33 mg, 198 pmol) in H20 (0.5 mL) andTHF (2 mL) was added 

NaC03 (76 mg, 900 pmol)and the resulting mixture was stirred at 70° C for I hand then 

allowed to cool to it and concentrated in vacuo. The crude residue was purified by reverse 
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phase prep-HPLCto give the title compound. LCMS (ESI+): m/z = 577.2 (M+H1).- 1I NMR 

(400 MHz, Methanol-d) 6 ppm 8.15 (s, I H) 7.97 (s. I H) 7.21 - 7.46 (in, I H) 6.76 - 6.90 

(in, 2 H) 6.71 (br s. 2 H) 6.46 (br d. J=7.02 Hz, I H) 4.61 - 4.82 (m, 1 H) 4.09 (br s. 2 H) 3.92 

(s, 3 H) 3.38 (br s, 2 H) 3.21 - 3.30 (in, 4 H) 2.90 - 3.11 (in. 3 H) 2.86 (br s I H) 2.63 -2.75 

(i, 4H) 2.36 (br s, 1H)2.07 - 2.18 (in, I) 1.68 - 1.90 (m, 6 1-1).  

Scheme 14, Compound 124: 
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Pd(OAc) 2 , PCy 3 
K3PO4, Toluene, H20 ̀ -H N N Ste 1 H 2 N N N N 

Stepl I ~ N +: 

F 0 OH 

NaHCO 3  H H THFH2 0 N N N N N 

Stp2 N 
0 OH 124 

[005501 Ste p15-cyclopropyl-2-fluoropyrinidine: To a solution of 5-bromo-2-fluoro

pvrimidine (5 g, 28.25 mmol) and cyclopropylboronic acid (2.91 g, 33.90 minol) in toluene 

(100 mL)xwasadded K3P04 (17.99 g, 84.76 mImol), PCy3 (916PL, 2.83 mnol) and Pd(OAc)2 

(317 ing, 1.41 mmol) and the resulting mixture was stirred at 100° C for 10 h and then cooled 

to rt. The mixture was poured into H20 and the resulting mixture was extracted with ethyl 

acetate. The combined organic extracts were washed with brine, dried over NaS04, filtered, 

and concentrated in vacuo. The crude residue was purified by normal phase silica gel 

chromatography to give the title compound.  

[005511 Step 2: (e)-2-((5-cyclopropylpyrimidin-2-yl)amino)-4-(((R)-2-methoxypropyl) (4

(5,6,,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid: To a solution of (S)

2-amino-4-(((R)-2-methoxypropyl) (4-(56,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyi)anmo) butanoic acid hydrochloride (100 ing, 241 pinol) and 5-cyclopropyl-2

fluoropyrimidine (36.62 mg,265.08 pmol, 1.1 eq) in THF (2 mL') and 120 (0.5 nL) 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 rt and then adjusted to pH = 6 by the addition of 1 M aq. HCI and 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLCto give 

the title compound. LCMS (ESI+-): m/z = 497.3 (M+H)+. 1H NMR (400 MHz, Methanol-d4) 6 

ppm 8.56 (br s. 2 H) 7.60 (br d,,J=6.85 Hz, I H) 6.67 (br d,J=7.09 Hz, 1 H) 4.86 - 4.92 (in, I 

H) 3.87 (br s, 1 H) 3.50 - 3.54 (In. 2 H) 3.39 (s, 4 H) 308 - 3.31 (n, 5 H) 2.77 - 2,85 (in, 4 H) 

201



WO 2020/210404 PCT/US2020/027335 

2.54 (br s, 1H) 2.42 (br s, 1 -) 2.20 - 2.25 (in, 1H) 1.92 - 2.00 (in, 3 I) 1.81 (br s, 3H) 1.22 

(br d, J=5.50 Hz, 3 H) 1.05 - 1.11 (in, 2 H) 0.82 (br d, j=4.77 Hz, 2 H).  

[00552] Compound 125: (S)-2-((IH-Ipyrazolro3,4-d]pyrimidin-4-yl) amin)-4-((2

(methylsulfonyl)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(methilsulfonl)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butl)amino) butanoic acid (100 ng, 242 pmol) inTHF (2 nL) and H20 

(0.5 mL) was added NaHCO3 (61 ing, 727 pmol) followed by 4-chloro-1H-pyrazoo[3,4

d]pyrimidine (45 mg, 291 pmol) and the resulting mixture was stirred at 70° C for 18 hand 

then allowed to cool to rt and then adjusted to pH = 6 by the addition of I M aq. HCl and 

concentrated in vacno. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 531.2 (M+H). ' H NMR (400 MHz, Methanol-d4) 6 

ppm 8.84 (s, I H) 8.61 (s, 1H) 7.58 (d,J-:=7.34- Hz, I I) 6.66 (d, J::7.34 Hz, 1H) 5.27 (br dd, 

J=8.31, 5.01 Hz, 1 H) 3.81 (br d, J=6.85 Hz, 2 H) 3.69 - 3.77 (m, 2 H) 3.53 - 3.58 (m, 1 H) 

3.45 - 3.53 (m, 3 H)3.37 (brt,J=7.40 Hz, 2 H) 3.12 (s. 3 H) 2.77 - 2.84 (m, 4 H) 2.61 - 2.71 

(In. 1H) 2.47 - 2.59 (in, 1H) 1.95 (qJ=5.90 Hz, 2 H) 1.85 (td,J=3.11, 6.17 Hz, 4 H).  

[00553] Compound 126: (S)-2-((6-(HI-pyrzol-1-yl) pyrimidin-4-yl) amin)-4-((2

(methlsulfonl)ethy) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(nethylsulfonl)ethyl) (4-(5,6,78-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (100 ig, 242 pmol) in DMA (2 mL) was 

added DIPEA (211 pL, 1.21 mmol) followed by 4-chloro-6-(iH-pyrazol-1-yl) pvrimidine (48 

mg. 267 pnol) and the resulting mixture was stirredat 100° C for 2 h and then allowed to 

cool to rt and then adjusted to pH= 6 by the addition of I M aq. HC and concentrated in 

vacuo. The crude residue was purified by reverse phase prep-L-IPLC to give the title 

compound. LCMS (ESI+): m/z = 557.2 (M+H)J. H NMR (400 MHz. Methanol-d4) 6 ppm 

8.51 - 8.64 (m, 2 H) 7.89 (s. 1 H) 7.58 (d,1=7.06 Hz, 1 H) 7.25 (br s. I H) 6.65 (br d,1=7.06 

I-Iz, 2 1-1) 4.95 (br s, 11-1) 3.77 (br ddJ=19.96, 5.62 Hz, 4 H) 3.47 - 3.55 (m, 3 H) 3.45 (br s. 1 

H) 3.35 (br d, J=:7.50 Hz, 2 H) 3.13 (s,3 H) 2.76 - 2.85 (in, 4 H) 2.58 (br s, 1 H) 2.41 (br s, I 

H) 1.77 - 2.00 (m, 6 H).  
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Scheme 15, Compound 127: 
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[005541 Step 1: (S)-2-((5-bromopvrimidin-4-y) amino)-4-(((S)-2-fluoro-3-methoxvprop1l) 

(4-(5,6,?,8-tetrahydro-1,8-naphthiridin-2-yl) butvl)amino) butanoic acid: To a solution of 

(S)-2-anino4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-vl) 

butyl)amino) butanoic acid hydrochloride (250 mg, 577 mol) and 5-brono-4

chloropyrimidine (134 mg, 693 pmol) inTHF (2 mL)and H20 (0.5 mL) was added NaHCO3 

(243 mg, 2.89 mmol) and the resulting mixture was stirred at 70 C for 1 h and then allowed 

to cool to rt and then adjusted to p1-= 6 by the addition of 1I M aq. HC and concentrated in 

vacuo to give the title compound that was used without further purification. LCMS (ES+): 

m/z = 554.2 (M+H).  

[00555] Step2:()- 4-(((S)-2-fluoro-3-nethoxy)propyl)(4-(5,6,7,8-tetrahydro-L,8

naphthyridin-2-yl) butvl)amino)-2-(pyriidin-4-lamino) butanoic acid: To a solution of 

(S)-2-((5-bromopyrimidin-4-vl) amino)-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8

tetrahydro-i,8-naphthyridin-2-yl) butyl)amino) butanoic acid (200 ing, 361 pmol) in McOH 

(5 mL) was added 20 wt% Pd/C (38 mg) and the resulting mixture was stirred under an -2 

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= 475.3 

(M+H)-. IH NMR (400 MHz, Methanol-) 6 ppm 8.33 (s, 1-1) 7.94 (br s, 1H) 7.40 (d, 

J:::7.28 Hz, 1H) 6.44 - 6.55 (m,2 H) 4.80 - 4.83 (in, 11-1) 4.55 - 4.79 (in, 1H) 3.53 - 3.58 (In, 

1 H) 3.50 (dd, j=6.95, 4.52 Hz, 1 H) 3.39 (q, J:=5.59 Hz, 2 H) 3.33 (s, 3 H) 2.93 (br s, 2 H) 

2.63 -276 (in, 8 H) 2.14 - 2.24 (n, I H) 2.02 -2.11 (m, 1 H) 1.76 - 1.92 (m,4 H) 157- 1.69 

(i2 nH).  
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Scheme 16, Compound 128: 
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[00556] Step 1:(S-2-(6-ch loropyrimidin-4-y) amino)-4-(((S,)-2-fluoro-3-metloxypropyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphlthyridin-2-yl) butyl)amin) butanoic acid: To a solution of 

(S)-2-amino-4-(((S)-2-fluoro-3-methoxy propyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyi)amino) butanoic acid hydrochloride (100 mg, 231 pmol) and 4,6-dichloropyrinildine 

(41 mg, 277 umol) inTHF (2 mL)and H20 (0.5 mL) was added NaHCO3 (97 mg, 1.15 

mmol) 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 1I M aq. 1-C and concentrated in vacuo to give 

the title compound that was used without further purification. LCMS (ESI+): m/z = 510.3 

(M+H).  

1005571 Ste p2:(S)-4-((S)-2-fuoro-3-methoxVypropy1) (4-(5,6,7,8-etrahvdro-1,8

naphthyridin-2-y) butvyamino)-2-((6-p'henylpyrimidin-4-yl) amino) butanoic acid: To a 

solution of (S)-2-((6-chloropyrinidin-4-yl) ainio)-4-(((S)-2-fluoro-3-methoxypropyl) (4

(5,6.7,8-tetrahdro-18-napthridin-2-vl) butyl)amino) butanoic acid (100 mg, 196 pmol) 

and phenylboronic acid (29 mg,236 pmol) in 1,4-dioxane (2 mL) and H20 (1 mL) was added 

Pd(dppf)Cl2 (14 mg. 20 pnol) and K2C03 (81 mg, 589 pmol) and the resulting mixture was 

stirred at 1000 C for 2 h and then cooled to rt.The mixture was filtered and then concentrated 

in vacuo. The crude residue was purified by reverse phasevprep-HPLC to give the title 

compound. LCMS (ES1+): m/z = 551.3 (M+H)*. 1-1 NMR (400 M-z, Methanol-d4) 6 ppm 

8.81 (s, I H) 7.88 (br d,J=7.46 Hz, 2 H) 7.63 - 774 (in, 3 H) 7.59 (br d, J=6.97 Hz, I H) 7.30 

(br s, 1 H) 6.67 (br d,.J=7.21 Hz, 1H) 5.14 - 5.34 (m, I H) 5.10 (br s, 1 H) 3.63 - 3.77 (in, 4 

IH) 3.57 (br d,=8.68 Hz, 2 1-1) 3.48 - 3.53 (in, 3 H) 3.41 (s, 4 H) 2.81 (br d, J=4.89 Hz, 4 1-1) 

2.40 - 2.64 (in, 2 H) 1.79 - 1.97 (in, 6 H).  
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[00558] Compound 129: (2)-4-((oxetan-2-ynethy) (4-(5,6,7,8-tetrahydro-J1,8

naphthyridin-2-yl) butv)amio)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with oxetan-2-yimethanamine, Procedure H with 

4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 505.3. [M+H]+, found 505.3.  

[005591 Compound 130: (S)-4-((3-hydrxy-2-hvdroxymetliy)propyl) (4-(5,6,7,8

tetrahiydro-1,8-naphthytridin-2-yI) butyl)aino)-2-(quinazolin-4-ylamino) butanoic acid.  

Prepared according to Scheme B using Procedure Fwith 2-(aminonethyl)propane-1,3-diol, 

Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 523.3; 

[M+H]+ found 523.3.  

Scheme 17, Compound 131: 
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1005601 Step 1:tert-butyl 7-(4-(3,3-difluoropropyl9amino)but1)-,4/-ihydro-,8

naphithyridine-1(2H)-carboxylte:T oa solution of 3,3-di floropropan-1-amine 

hydrochloride (12.04 g, 82.39 mmol) in MeOH (200 mL) at 0°C wasdded AcOH (3.2 mL, 

56.18 mmol), NaBH3CN (4.71 g, 74.90 mmol), then asolution oftert-butyl 7-(4-oxobutl)

3,4-dihydro-2H-1,l8-naphthridine--carboxlate (12 g,37.45nmmol) in MeOH-1(100rmL) and 

the resulting mixture was stirred for 2 hat rt. The mixture was dilutedwith st.q.NaHCO3 

and then extracted with EtOAc. The combined organic extracts were driedwoer aSO4, 
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filtered, and concentrated in vacuo. The crude residue was purified by reverse phase prep

HPLC to give the title compound. LCMS (ESI-): m/z= 384.1 (M+H) 

[00561] Step 2: (S)-tert-buty7-(4-((3-(((benzyloxv)carbonvl)aino)-4-metoxv-4

oxobutyl) (3,3-difluoropropyl)amino) btyl)-.3,4-liivdro-1,8-naphthyridine-1(2 H)

carboxylate: To a solution of tert-butyl 7-(4-((3,3-difluoropropyl)amino)butyl)-3,4-dihydro

1,8-naphthyridine-1(2H)-carboxylate (19 g, 44.59 rmol) and (S)-methyl 2

(((benzyloxy)carbonl)amino)-4-oxbutaoate (1370 g, 49.05 nmol) in DCE (200 mL) at 0° 

C was added AcOH (3.8 mL, 66.89 mmol) then NaBH(OAc)3 (14.18 g, 66.89 nmol) and the 

resulting mixture was stirred at rt for 2 h. The mixture was diluted with sat. aq. NHCO3 and 

the layers were separated.'The aqueous layer was extracted with DCM and the combined 

organic extracts were dried over Na2SO4, filtered, and concentrated in vacuo. The crude 

resiude was purified by column chromatography on alumina to give the title compound.  

LCMS (ESI-): m/z= 633.3 (M+H)+ 

[00562 Step 3: (69-methyl 2-(((benzyloxv)carbonyl)ainio)-4-((3,3-difluoropropl,) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoate: To a mixture of (S)-tert

buti7-(4-((3-(((benziloxv)carbonyi)amino)-4-methoxy-4-oxobutyl) (3,3

difluoropropyl)anino)butv)-3.4-dihvdro-1,8-naplithyridine-I(2H)-carboxvlate (26 g, 36.98 

mnol) in 4 M HC in EtOAc (300 mL) was stirred for 16 h at rt and then concentrated in 

vacuo. The crude residue was taken up in water and then washed with MTBE. The aqueous 

layer was adjusted to pH= 8 by the addition of I M NaOH and then extracted with DCM.  

The combined organic extracts were dried over Na2SO4. filtered, and concentrated invacuo 

to give the title compound. LCMS (ES+): m/z= 533.3 (M+H); 

[00563] Step 4: (S)-2-(((benzyloxy)carbonyjl)amnino)-4-((4-(8-(tert-butoxycarbonyl)-5,6,7.8

tetrahydiro-1,8-naphthyridin-2-yl) butyl) (3,3-difluoropropyl)amino) butanoic acid: To a 

solution of (S)-methyl 2-(((bnzvloxy)carbonyl)amino)-4-((3.3-difluoropropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl) amino) butanoate (5 g, 8.45 mmol) in 41:1 

THF/MeOH/H20 (60 mL) was added LiOH.HO (709 mg, 16.90 mmol) and the resulting 

mixture was stirred for 16 h at rt. The mixture was 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 (ESI+): m/z= 519.4 (M+H)+; 

[00564 Step 5: (S)-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8

naphtzhridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)-2

(((benzylox)carbonyl)amino)-4-((4-(8-(tert-butoxycarbonyi)-5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl) (3,3-difluoropropyl)amino) butanoic acid (4 g, 7.33 mmol) in i
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PrOH (200 mL) was added 10 wt% Pd(OH)2/C (6.0 g) and the resulting mixture stirred under 

an H2 atmosphere (50 Psi) for 2 h and then filtered and concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z= 3852 (M+H)+ 

[00565] Step 6: (S)-2-((5-bronmoprimnidin-2-yl) amino)-4-((3,3-difluoropropyl) (4-(5,6,7,8

tetrahyvdro-1,8-naphthiyridin-2-y) butyl)amino) buanoic acid: To a solution of (S)-2

aminio-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-v) butvl)amino) 

butanoic acid (140 mg. 327.73 pnol) inTHF (4 mL) and H20 (1I mL) was added 5-bromo-2

chloropyrimidine (70 mg, 361 mol)and NaH-C03 (138 mg, 1.64 mmol) and the resulting 

mixture was stirred at 70 C for 5 h and then allowed to cool to it and concentrated in vacuo.  

The crude residue was purified by reverse phase prep-HPLC to give the title compound.  

LCMS (ESI+): m/z = 541.1 (M+H)*. IH NMR (400 Mz, D20) 6 ppm 8.42 (s. 2 H) 751 (d, 

.J-=7.46 lz, 1 H) 6.53 (br d, J=7.21 Hz, 1 1-1) 5.91 - 6.26 (in, 11-1) 4.56 (dd, J=5.01, 8.68 Hz, I 

H) 3.30 - 3.48 (in, 6 H) 3.22 (br d,J=:7.83 Hz, 2 H) 2.74 (t, j=6.11 Hz, 2 H) 2.67 (br s, 2 H) 

2.21 - 2.49 (m, 4 H) I.88 (q,,J=5.93 Hz, 2 H) 1.70 (br s. 4 H).  

[00566] Compound 132: (S)-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino)-2-((5-(trifluoromethylipyrimidin-2-yl) amino) butanoic 

acid: To a solution of (S)-2-amnino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (140 mg, 328 pmol) inTHF (4 mL) and H20 

(1 nL) was added 2-chloro-5 -(tiifluoromethyi)pyrimidine (66 mg, 361 !mol) and NaHCO3 

(138 mg, 1.64 nmol) 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 = 531.2 (M+H') H NMR (400 MHz.  

D20) 6 ppm 8.66 (s, 2 H) 7.54 (br d J=7.21 Hz, 11-1) 6.57 (br d, J=7.34 I-z, 11-1) 5.94 - 6.28 

(in, I H) 4.6 2- 4.69 (in, I H) 3.34 - 3.52 (m, 6 H) 3.26 (br s, 2 H) 2.66 - 2.82 (in, 4 H) 2.28 

2.53 (im, 4 H) 1.85 - 1.96 (im 2 H) 1.74 (br s, 4 H).  

[00567 Compound 133: ()-4-((3,3-difluorpropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y1l) butyl)amino)-2-((1-methIl-1H-pyrazolo[3,4-dlpyrimidin-4-yI) amino) 

butanoic acid: To a solution of (S)-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (140 mg. 328 pmol) in THIF (4 nL) and 

120 (1 nL) was added 4-chloro-1-methyl-1H-prazolo[3,4-d-Ipyrimidine (55 mg, 328 pmol) 

and NaHCO3 (138 mg. 1.64 mmol) and the resulting mixturexwas stirred at 70° C for I 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 = 517.2 (M+H)-. II HNMR (400 MHz, 

Deuterium Oxide) 6 ppm 8.30 - 8.48 (i 2 H) 7.52 (hr d J-=6.97 Hz, I H) 6.55 (br d, J=6.85 
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Hz, I H) 5.95 - 6.28 (ni 1H) 4.86 (br s, 11-1) 4.04 ('s, 3 I-) 3.38 - 3.56 (In, 6 1-1) 3.29 (br s. 2 

H) 2.66 - 2.80 (in, 4 H) 2.30 - 2.63 (in, 4 H) 1.86 - 1.96 (i, 2 H) 1.75 (br s, 4 H).  

[00568] Compound 134: ()-4-((.3,3-difluoropropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-(trifiuoromnethyl)pyrimidin-4-yl) amino) butanoic 

acid: To a solution of (S)-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino) butanoic acid (140 ng., 328 inol) inTHF (4 nL) and H20 

(I mL) wasadded 4-chloro-2-(trifluoromethyl)pyrinmidine (66 rg,361 pmol) and NaHCO3 

(138 ng, 1.64 nnol) andthe resulting mixture was stirred at 70° C for 18 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 (ES-): m/z = 531.2 (M+H)". 1H NMR (400 

MHz, D20) 6 ppm 8.22 (br d,.J=5.75 Hz, 1 H) 7.49 (br d,,J=7.09 Hz, 1 H) 6.84 (d, J=6.24 

Iz, 11-1) 6.52 (br d, J:=7.34 Hz, 1H) 5.91 - 6.26 (m, 1 H) 4.72 (br s, I-) 3.14 - 3.50 (in, 8 1-1) 

2.61 - 2.78 (in, 4 H) 2.21 - 2.52 (in, 4 H) 1.82 - 1.94 (i, 2 H) 1.69 (br s, 4 H).  

[00569] Compound 135: (S)-2-(5-cyclopropylpyrimidin-2-yI)amino)-4-((3,3

difluoropropyl) (4-(5,6,7,8-tetrahdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: 

To a solution of (S)-2-ainno-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) butyl)arnino) butanoic acid (140 ing, 327.73 mol) in THF (4 nL) and H20 (1 mL) was 

added 1-cyclopropyl-4-fluorobenzene (50 mg, 361 pmol) and NaHCO3 (138 ng, 1.64 minol) 

and the resulting mixture was stirred at 70° Cfor 5 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 = 503.2 (M-H)*. 1H NMR (400 MHz, D20) 6 ppm 

8.40 (br s, 2 H) 7.52 (dJ=7.46 Hz, I H) 6.56 (d, J=7.34 Hz, 1H) 5.91 - 6.25 (in, 1 H) 4.67 

4.71 (i, 1 H) 3.21 - 3.49 (m, 8 H) 2.67 - 2.79 (in, 4 H) 2.24 - 2.52 (in, 4 H) 1.85 - 1.93 (m, 3 

H) 1.73 (br d, j=3.67 Hz, 4 H) 0.96 - 1.08 (in,. 2 H) 0.65 - 0.73 (i, 2 H).  
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Scheme 18, Compound 136: 
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o005701 S(ep:tert-butyl-7-4l3-fuoropropy)amiinn bubuty-3,4-dihydro-,8

Tapthyridiner1(2t)-crbol ate:-(o4asolutionof3-fluoropropan--a inehydrochloride 

(6.72 56.18 minol) andNaBH3CN(3.9g,62.42 mmol) in MOH (100 m) was added a 

solution of Ler.-bntyi7-(4-oxobtvl,,)-3,4-diy)dro- 1,8 -naph thyri'din e- I(2-1)-carboxyl ate (10 g 

31.21 mmol) in MeH(80c L) and the resulting mixture wasrstirred atitufr 2 h.The 

resulting solution was poured int combined n extract were drie ornO 

organicextractsweredriedOverNaSO4.filtered, and concentrated in vacuo. The crude 

residuewaspuified by reversephasere-PLC to give the title compound. LCMS (ESI+): 

mi/z:= 366.0(0 

[005711 Step 2: (S9-tert-butvl71-4 (3-4((beizvloxy )carbony)anio)-4-meloxy-4

oxobut 1) (3-fluoropropyv)amino)but l)-3,4-diliydro-1,8-naphtlvridie-(211)-carboxyllate: 

To asolution of tet-butyl 7-(4-((-fuoropyl)aino)buy)-3,4-dihvdro-1,8-niaphlthyridine

412H)-carboxyate (12 g.30.53 mmo) and ()-ethyl/-(((bezvov)crboxl, )atnio)-4

oxobutanoate (11.08gR,39.70 mmol) in DCE (150miL) at 0'C was added AcOH (2.62-mL, 

4-5.80 inmol) then NBI-t(OAc)3 (9.71 g.45.80 mmol) andthfe resulting mixture was stirred at 

rt for Ih andthen diluted with sat. a.NaHC3.The laers were seperated and the aqueous 

laver was extracted with DCM. The combined organic C'Cracts were dried over Na2SO4.  

filtered, and concentrated invacuo. The crude residue was purified by colun 

chromatographon alumiato givethfe title compound. LCMS (ESI+4m/z::61-5.5 (M-
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[005721 Step 3: (S)-methyl 2-(((benzyloxy)carbonyl)amino)-4-((3-fluoropropy) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoate: (S)-tert-butyl 7-(4-((3

(((benzyloxv)carbonyl)amino)-4-inethoxy-4-oxobutvl) (3-fluoropropyl)amino)butyl)-3,4

dihydro-1,8-naphthyridine-I(21-1)-carboxylate (14 g21.41 mmol) was taken up in 4 M ICI 

in EtOAc (50 mL) and then stirred at rt for 16 h and concentrated in vacuo. The crude 

residue was taken up in water and thenwashed with MTBE, and then adjusted to pH= 8 by 

the addition of I M NaOH, and then extracted with DCM. The combined organic extracts 

were dried over Na2SO4, filtered, and concentrated to give the title compound that was used 

without further purification. LCMS (ESI+): m/z= 515.2 (M+H)* 

[00573] Step 4: (S)-2-(((benzyloxy)carbonvl)amino.)-4-((3-fluoropropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid: To a solution of (S)-methyl 

2-(((benzyloxy)carbonyi)amnino)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin

2 -yl) butyl)amino) butanoate (4 g, 7.00 mmol) in 4:1:1 THF/MeOH/H20 (600 mL)was 

added LIOH.H20 (881 ng, 20.99 innol) and the resulting mixture was stirred at rt for I h and 

then adjusted to p-I = 6 by the addition of I M aq. HC and then concentrated in vacuo to 

give the title compound that was used without further purification. LCMS (ESI+): m/z= 501.2 

(M+tH) 

[00574] Step 5: (,S)-2-amino-4-((3-fluoropropy)(4-5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butv)amino) butanoic acid: To a solution of (S)-2-(((benzyloxy)carboni)amino)-4-((3

fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (4.8 g, 

9.01 mmol) in i-PrOH (200 nL) wasadded 10 wt% Pd(OH)2/C (7.41 g) and the resulting 

mixture was stirred under an H2 atmosphere (50 Psi) for 38 hand then filteredand 

concentrated invacuo to give the title compound that was used without further purification.  

LCMS (ESI--): m/z:= 367.3( 

[00575] Step 6: (S)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-,) 

butyl)amino)-2-((1-methyl-1H-pyrzolo[3,4-dpyritnidin-v4-y) amino) butanoic acid: To a 

solution of (S)-2-amino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)anino) butanoic acid (150 mg, 368 unol) inTHF (4 nL) and H20 (1 mL) was added 

4-chloro-i1H-pyrazolo[3,4-d]pyrimidine (68 mg, 405 nmol) and NAICO (155 mg, 1.84 

mmol) and the resulting mixture was stirred at 70° C for I h and concentratedin vacuo. The 

crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS 

(ESI+): m/z = 499.3 (M+H)*. IH NMR (400 MHz, D20) 6 ppm 8.42 (s, I H) 8.35 (s, 1 H) 

7.49 (br d, J=6.97 Hz, 1H) 6.53 (br s, 1 H) 4.81 - 496 (in, I H) 4.63 (t,J=520 Hz, 1-1) 4.51 
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(t, J::5.26 Hz, 11-1) 4.02 (s, 3 f) 3.18 - 3.49 (m, 8 1-1) 2.62 - 2.80 (in, 4 H) 2.33 - 2.60 (i 2 

H) 2.05 - 2.22 (m, 2 H) 1.83 - 1.93 (m, 2 H) 1.73 (br s, 4 H).  

[00576] Compound 137: (S)-4-((3-fluoropopvl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) butvl)amino)-2-((5-(trifiuoromethyl)pyrimidin-2-yl) amino) butanoic acid: To a 

solution of (S)-2-amino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphth'ridin-2-vl) 

butyl)amino) butanoic acid (150 ing, 368 ptol) in THF (4 nL)and 120 (1 mL) wasadded 

2-chloro-5-(trifiuoromethyl)pyrimidine (74 ig,405 pmol) and NaHCO3 (155 mg, 1.84 

minol) and the resulting mixture was stirred at 700 C for I 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 = 513.2 (M+H)*. 1H NMR (400 M-Hz, D20) 6 ppm 8.57 (s, 2 H) 7.44 (br 

d, J=7.34 11z, 1 1) 6.48 (dd,.J=3.85, 7.27 Hz, 11-1) 4.52 - 4.62 (m, 2 11) 4.44 (br t,J=4.34 Hz, 

I H) 3.11 - 3.42 (i, 8 H) 2.57 - 2.72 (m, 4 H) 2.16 - 2.46 (m, 2 1-) 1.94 - 2.12 (in, 2 1-1) 1.81 

(q, j:::.90 Hz, 2 H) 1.65 (br d, J=2.69 Hz, 4 H).  

[00577 Compound 138: (S)-2-((5-cyanopyrimidin-2-yl)amino)-4-((2-(4

fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahlro-1,8-naphthyridin-2-yl) buyl)amino) butanoic 

acid: To a solution of (S)--anino-4-((2-(4-fluorophenoxv)ethil) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)ainino) butanoicacid (120 mg, 270 ptmol) and 2-chloropyrimidine

5-carbonitrile (41 ig, 297 pmol) in THF (2 mL) and H20 (0.5 mL) was added NaHCO3 (113 

mg, 1.35 mmol) and the resulting mixture was stirred at 70° C for I h and then allowed to 

cool 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 = 548.3 (M+H)v' 'H NMR (400 

M-lz, Methanol-d!) 6 ppin 827 - 8.63 (in, 2 H) 7.31 (br d, J=7.21 -Iz, 1 H) 6.90 - 7.00 (n. 2 

H) 6.78 - 6.88 (m,2 1-) 6.47 (d, J=7.21 H-z, 11-1) 4.45 - 4.48 (in, 1 H) 4.12 (t, 1J=5.20 Hz, 2 1-1) 

3.33 - 3.43 (m, 2 H) 3.03 - 3.22 (m. 4 H) 2.81 - 2.92 (m, 2 H) 2.72 (br t, J=6.24 Hz, 2 H) 2.65 

(brt, J=7.76 Hz, 2 H) 219 - 2.31 (i, I H) 203 - 2.17 (m,1 H) 1.67 -1.91 (n, 6 H).  

[00578 Compound 139: ()-4-((2-(4-fluorophenoxvy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-(trifluoromethlz)pvrimidin-2-y) amino) butanoic 

acid: To a solution of (S)-2-anino-4-((2-(4-fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)anino) butanoic acid (120 mg, 270 pinol) and 2-chloropyrimidine

5-carbonitrile (120 mg. 270 pnol) and2-chloro-5-(trifluoroinethyl)pyrimidine (54 ing, 297 

pm.ol) in THF (2 inL) and H20 (0.5 mL) was added NaHC03 (113 mg, 1.35 mmol) and the 

resulting mixture was stirred at 70° C for I h and then concentrated in vacuo. The crude 

residue was purified by reverse phase prep--IPLC to give the title compound. LCMS (ESI+): 

m/z= 591.2 (M+H). 'H NMR (400 NlHz, Methanol-d4) 6 ppm 8.25 - 8.61 (in, 2 H) 7.34 (d, 
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J:=7.45 Hz, 111) 6.89 - 6.97 (i, 2 H) 6.80 - 6.88 (m, 2 H) 6.46 - 6.52 (m, 1 H) 4.45 (t, J:=6.14 

Hz, I H) 4.18 (t, J:=5.04 Hz, 2 H) 3.32 - 3.45 (m, 2 H) 3.09 - 3.28 (m, 4 H) 2.91 - 3.08 (m, 2 

H) 2.60 - 2.76 (m. 4 H) 2.28 (br d, J=3.95 Hz, 1 H) 215 (br d, J=4.82 Hz, I H) 1.72 - 1.93 

(i, 6 H).  

Scheme 19, Compound 140: 
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[005791 Step 1: tert-butyl 7-(4-((2-(dinetlivlamin)-2-oxoethyl)amino) butyl)-3,4-dihydro

1,8-nalthyridine-1(2H)-carboxylate: To a mixture of 2-amino-N,N-dimethvlacetamide 

(2.01 g, 19.71 mmol) in MeOH(10mL) at0° Cwas added NaBHCN (1.24 g, 19.71 mol), 

AcOH (1.13 mL, 19.71 mmol), then tert-butyl 7-(4-oxobtl)-,4-dihydro-1,8-naphthyridine

1(21-1)-carboxylate (3 g, 9.86 mmol) and the resulting mixture was stirred at rt for 3 h. The 

reaction mixture was then poured into sat. aq. NaHCO3 and then concentrated in vacuo to 

remove volatiles. The remaining aqueous layer was extracted with EtOAcand the combined 

organic extracts were dried over Na2SO 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= 391.0C(M+H).  

[00580] Step 2: ()-tert-butvl 7-(4-((3-(((benzvloxy)carbonyl)amino)-4-nethoxy-4

oxobutyl) (2-(dinethylamino)-2-oxoethyl)amino) butyl)-3,4-dihydro-1,8-naphthyridine

1(2H)-carboxylate: To a mixture of tert-butyl 7-(4-((2-(dimethylainno)-2

oxoethvl)amino)butyl)-3,4-dihydro-1,8-naphthyridin-1(2H)-carboxylate (168 g,4.10 mmol) 
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and (S)-methyl 2-(((benzyioxv)carbonyl)anino)-4-oxobutanoatte (1.14 g, 4.3 )mmol) in DCE 

(15mL) at 0° C wasaddedAcOH(352JIL, 6.15 mmol)thenNaBH(OAc)1 (1.30 g, 6.15 

mmol) and the resulting mixture was stirred at rt for I h.'The reaction mixture was then 

poured into sat. aq. NaIC03 and the layers were separated. The aqueous layer was extracted 

with DCM and the combined organic extracts were dried over NaSO4., filtered, and 

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

chromatography to give the title compound. LCMS (ESI-): m/z = 640.5 (M+H)+.  

[00581] Step 3: 6'f-methyl 2-(((benzloxy)carbony)amino)-4-((2-(dimethlvamino)-2

oxoethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino) buanoate: (S)-ert

butyl 7-(4-((3-(((benzvloxy)carbonyi)amino)-4-methoxy-4-oxobutyl) (2-(dimethylamino)-2

oxoethvl)aminio)butyl)-3,4-dihydro-1,8-naphthyridine-I(21)-carboxylate (2.5 g, 3.91 mmoil) 

was taken up in 4 M HC in EtOAc (40 mL) and the resulting solution was stirred at rt for 15 

hand then concentrated in vacuo to give the title compound that was used without further 

purification. LCMS (ESI+): m/z = 540.4 (MH)-.  

[00582] Step 4: 6S)-2-(((benzyloxy)cirbonyl,)amino)-4-((2-(imethylamino)-2-oxoethvl) (4
(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-,) butyl)amino) buanoic acid: To a mixture of (S)

methvl 2-(((benzvloxy)carbonyl)anino)-4-((2-(dimethylamino)-2-oxoethvl) (4-(5,6,7,S

tetrahydro-1,8-naphthyridin-2-yI) butyl)amino) butanoate (2.11 g, 3.91 mmol) in 2:2:1 

THF/MeOH1-20 (37.5 mL) was added LiOH.-120 (328 mg, 7.82 inmol) and the resulting 

mixture was stirred at rt for 1 h. The reaction mixture was adjusted to pH = 6 by the addition 

of 1 M aq. HC and concentrated in vacuo to give the title compound that was used without 

further purification. LCMS (ESI+): m/z = 526.2(M+H)*.  

[00583] Step 5: (S)-2-amino-4-((-(dimethylamnino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)amino) butanoic acid: To a mixture of (S)-2

(((benziloxv)cabonyil)amino)-4-((2-(dimethvlamino)-2-oxoethI) (4-(5,67,8-tetrahydro-1.,8

naphthyridin-2-yl) butl)amino) butanoic acid (2.06 g, 3.82 mmol) in i-PrOH (50 mL) was 

added 20 wtPd(OH)2/C (700 mg) and the resulting mixture was stirred under an H 

atmosphereovernight and then the reaction mixture was filteredand concentrated in vacuno to 

give the title compound that was used without further purification. LCMS (ESI-): m/z= 

392.4 (M-)+.  

[00584 Step 6: (S,)-4-((2-(dimnthylamino)-2-oxoethyl) (4-(5,6,78-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((-methyl-H-pyrzolo3,4-d]pyriinidin-4-yl) amino) 

butanoic acid: To a mixture of (S)-2-amino-4-((2-(dimethylamiio)-2-oxoethyi) (4-(5,6,7,8

tetrahvdro-1,8-naphthvridin-2-yl) butyl)amino) butanoic acid (150 ing, 383 pimol) and 4
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chloro-1-methyl-1H-pyrazolo[3,4-d]pyrimidine (71 mg, 421 [mol) in THF (2 mL) and 1-120 

(0.5 mL) was added NaHCO3 (161 mg, 1.92 mmol) and the resulting mixture was stirred at 

700 C for 1 h and then allowed to cool to rt and then concentrated in vacuo. The crude residue 

waspurifiedbyreversephaseprp-HPLC to give the title compound. LCMS (ESI4): m/z= 

524.5 (M+H). +1 NMR (400 MHz, Methanol-c) 6 ppm 8.27 (br d, J Hz, 2 H)7.29 (br d, 

J=6.97 Hz, I H) 6.41 (d J=:7.21 Hz, I H) 4.47 - 4.78 (in, 1 H) 3.93 (s, 3 H) 3.58 - 3.69 (in, I 

H) 3.50 (br d, J=15.04 Hz, I H) 3.32 - 3.41 (n 2 H) 3.02 (s,'3 H) 2.52 - 2.97 (m, II H) 2.13 

2.32 (in, 2 H) 1.47 - 1.98 (in, 6 H) 

[00585 Compound 141: (S)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amiino)-2-((5-(trifluoromethyl)pyrimidin-2-yl) amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(dimethylamino)-2-oxoethyi) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 383 pmol) and2-chloro-5

(trifluoromethl)pyrimidine (70 mg, 383 mol) in THF(2 mL) and H20 (0.5 mL) was added 

NaHCO3 (161 mg. 1.92 mmol) and the resulting mixture was stirred at 70° C for 1 h and then 

allowed to cool to rit and then concentrated in vacuo. The crude residue was purified by 

reverse phase prep--IPLC to give the title compound. LCMS (ESI+): m/z:= 538.2 (M+H).  

H NMR (400 MHz, ethanol-d4) 6 ppm 8.52 (br s, 2 H) 7.28 (d, J:7.46 Hz, I H) 6.45 (d, 

J=7.34 Hz, I H) 4.49 (t, J=5.87 Hz, I H) 3.55- 3.73 (in, 2 H) 3.36 - 3.45 (In, 2 H) 3.06 (s,3 

H) 2.85 - 3.00 (m, 5 -) 2.69 - 2.83 (m, 4 H) 2.52 - 2.67 (m, 2-H) 2.23 (dqJ=13.68, 6.77 Hz, 

I H) 2.04 - 2.13 (mI, H) 1.90 (q, J=5.93 Hz, 2 H) 1.69 - 1.81 (in, 2 H) 1.59 - 1.66 (M, 2 H).  

[00586] Compound 142: (S)-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((6-phienylpyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (2S)-2-amino-4-[2,2-difluoroethyl-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yli) 

butyl]amino]butanoic acid (200 ing, 486 tmol) and 4-chloro-6-phenyl-pyrimidine (111 mg, 

583 punol) in THF (2 mL) H20 (0.5 mL) was added NaHCO3 (204 mg, 2.43 Inmol) and the 

resulting mixture was stirred at 700 C for 1 h and then concentrated in vacuo. The crude 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS(ESI): 

m/z = 525.2 (M+H)+. H NMR (400 MHz, Methano-d4) 6 ppm 8.41 (br s, I H) 7.81 (br s. 2 

H) 7.41 - 750 (in, 3 H) 7.38 (br d, J=6.62 Hz, 1 H) 6.78 (s, 111) 6.53 (d, J=7.28 Hz, 1H) 

5.76 - 6.12 (m, 11) 4.66 (br s, 1H) 3.33 - 3.47 (m, 2 1-1) 2.78 - 2.88 (m, 3 1-1)2.56 - 2.78 (in, 

7 H) 2.13 - 2.25 (in, I H) 2.09 (br s, I H) 1.75 - 1.96 (in, 4 H) 1.64 (q, J=6.39 Hz, 2 H).  

[00587] Compound 143: (S)-2-((iH-pyrazolro3,4-d]pyrimidin-4-y,) amino)-4-((2-(4

fluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphtliyridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(4-fluorophenoxv)ethyl)(4-(5,67,8-tetrahydro-1,8
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naphthyridin-2-yl) butyl)amino) butanoic acid (120 mg, 270 pmol) and 4-chloro-1-1

pyrazolo[3,4-d]pyrimidine (50 mg, 324 pLmol) inTHF(1.2 mL) and HO (0.3 mL) was added 

NaHCO3 (113 mg, 1.35 mmol) and the resulting mixture was stirredat 700 C for I hand then 

allowed to cool to rtand then concentrated in vacuo. The crude residue was purified by 

reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =563.3 (M+H).  

H NMR (400 MHz, Methanol-d) 6 ppm 8.15 (s, I H) 8.03 (s, I H) 7.27 (br d, i=7.28 Hz, I 

H) 6.79 - 691 (in, I H) 6.73 (br s. 2 H) 6.43 (br d,J=7.28 Hz, I H) 6.38 - 6.47 (m, I H) 4.11 

(br s, 2 H) 3.36 (br s, 2 H) 3.27 (br s, 2 H) 2.92 - 3.14 (in, 3 H) 2.92 - 3.14 (in . IH) 2.87 (br 

s, 1 H) 2.63 - 2.76 (in, 2 H) 2.54- 2. 76 (m, 111) 2.54 - 2.76 (m, I H) 2.37 (br d, J=5.73 Hz, I 

H) 2.06 - 2.23 (m I H) 1.69 - 1.92 (m, 6 H) 163 - 1.88 (m, I H).  

[00588] Compound 144: (S)-2-((5-bromopyrimidin-2-yl) aino)-4-((2-(4

fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-nuapithyridin-2-y) butyl)anino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(4-fluorophenox)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (120 mg, 270 pmol) and 5-brono-2-chloro

pyrimidine (63 mg, 324 mol) in THF (12 nL) and H20 (0.3 nL) was added NaHCO3 (113 

mug, 1.35 mmol) andthe resulting mixture was stirred at 70° Cfor 1 h and then concentrated 

in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 601.2 (M+H). H NMR (400 MHz, Methanol-di) 6 ppm 

8.17 (s, 2 H) 7.30 (d, J=7.5() Hz, 11-) 6.89 - 6.97 (in, 2 H) 6.79 - 6.87 (m, 2 1-1) 6.47 (d, 

J::::7.28 Hz, I H) 4.32 (t, J=6.06 Hz, H) 4.14 (t, J:=5.18 Hz, 2 H) 3.32 - 3.42 (m, 2 H) 3.00 

3.25 (m, 4 H) 2.82 - 2.98 (in, I H) 2.91 (br s,1 H) 2.58 - 2.75 (m. 4 H) 2.16 - 2.29 (m, I H) 

200 - 2.15 (m, 1H) 1.63 - 1.96 (, 1H) 1.63 - 1.96 (in, 5 H) 

[00589 Compound 145: (S)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butl)amino)-2-((2-(trifluoromethyl)pyrimidin-4-yl) amino) butanoic 

acid: To a solution of (S)-2-ainino-4-((2-(dimethyiamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg. 383 pmol) and 4-chloro-2

(trifluoroiethl)pyrimidine (84 mg, 460 pmol) in THF (2 mL)and H20 (0.5 mL) was added 

NaHCO3 (161 mg, 1.92 mmol) and the resulting inixture was stirred at 70° C for 1 h and then 

concentrated invacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+). m/z = 538.2 (M+H)+. 1I NMR (400 MiHz, ethanol-d4) 6 

ppm 8.02 (br d, J=5.29 Hz, I H) 7.37 (br d, J=7.28 Hz., I H) 6.74 (br d, J:5.73 Hz, 1 H) 6.48 

(d, J=7.28 Hz, I H) 4.66 - 4.76 (i, 1 H) 3.67 (br d, J=15.88 Hz, I H) 3.47 (br d, J=15.21 Hz, 

1H) 3.32 - 3.39 (i, 2 H) 2.93 - 3.05 (in, 4 H) 2.87 (s, 3 H) 2.67 - 2.83 (in, 6 H) 2.56 - 2.67 

(m, 1 H) 2.03 - 2.27(m 2 H) 1.82 - 1.93 (m, 3 H) 1.50 - 1.82 (in, 2 H) 1.58 (br s. I H).  
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[00590] Compound 146: (S)-2-((5-cyclpropylpyrimidin-2-yl) amino)-4-((2,2

difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To 

a mixture of (S)-2-amino-4-((2.2-difluoroethyi) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)arnino) butanoic acid (200 ng, 486 pimol) and 5-cyclopropyl-2-fluoropyrimidine (81 

mg, 583 tmol) in TIF (1.6 rnL) and H20 (0.4 mL) were added Nal-ICO3 (204 mg, 2.43 

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 (ESI+): m/z = 489.2 (M+H). H NMR (400 MHz, Methanol-d4) 6 ppm 8.02 (s, 2 H) 

7.47 (d, J=7.50- Hz, 1H) 6.54 (d,,J-=7.28 Hz, IH) 5.72 - 6.07 (m, 11-1) 4.44 (t, J=5.84 Hz, 1 

H) 3.35 - 3.44 (m, 2 H) 263 - 2.85 (i, 9 H) 251 - 2.62 (i, 1 H) 1.98 - 2.18 (in, 2 H) 1.81 

1.93 (n. 4 H) 1.69 - 1.79 (in, 1 H) 1.58 (q, J=6.62 Hz, 2 H) 0.86 - 0.97 (in, 2 1) 0.53 - 0.67 

(m. 2 H).  

[005911 Compound 147: (S)-4-(((3-f7uorooxetan-3-il) methyl) (4-(5,6,7,8-tetrahy'dro-1,8

naphthyridin-2-yl) butyl,)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with (3-fluorooxetan-3-yl) methanamine, 

Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 523.3; 

[M+H]* found 523.3.  

[00592] Compound 148:(S,)-4-(cyclopropyl(4-(5,6,7,8-tetravdro-1,8-nphthyridin-2-yl) 

butyl)amino)-2-((1-methyl-JI-pyrazlo[3,4-dpyrimidin-4-yl) amino) butanoic acid.  

[005931 Compound 149: (S)-2-((5-cyanopvrimidin-2-y) amino)-4-(cyclopropyl(4-(5,6,7,8

tetrahydr'o-1,8-naphthridin-2-yl) butyl)amino) butanoic acid: To a inixture of (S)-2-amino

4-(cvclopropyl(4-(5,6,7,8-tetrahydro-1,8-napithvridin--vl) butyi)amino) butanoicacid 

trifluoroacetate (100 mg, 217 mol) in 4:1 TI-IF/H (2 mL) was added 2-chloropyrinidine

5-carbonitrile (33 mg. 239 unol) and NaHCO3 (55 mg, 651 lmol) and the resulting mixture 

was stirredat 70° C for 1 h and then allowed to cool 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 = 450.2(MH-t H NMR (400 MHz, Methanol-d4): ppm 8.58 (br s, 1 H) 8.47 

(br s. 1 H) 7.36 (dJ7.34 Hz, I H) 6.50 (d,,J=7.34 Hz, I H) 4.42 (tJ6.05 Hz, I H) 3.35 

3.45 (i, 2 H) 2.93 - 3.12 (in, 2 H) 2.80 - 2.92 (in, 2 1) 2.74 (t,J=6.24 Hz, 2 H) 2.64 (br dd, 

J=7.83, 5.75 liz, 2 I) 2.21 -2.32 (n, 1 -) 2.00 - 2.18 (i, 2 H) 1.84 - 1.93 (m, 2H) 1.66 

1.82 (in, 4 H) 0.56 - 0.70 (m, 4 H).  

[00594 Compound 150:4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y-I) 

buty)amino)-2-((5-(trifluoronethyl,)pyrimidin-2-vl) amino) butanoic acid, 
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[00595] Compound 151: (S)-2-((ll-pyrazolo[3,4-d]pyrimidin-4-yl) amino)-4

('cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00596] Compound 152: (S)-2-((5-bromopyrimidin-2-yl) amino)-4-(cyclpropy'(4

(5,6,7,8-tetrihydro-1,8-napItiyridin-2-yl) butyl)amin) butanoic acid: To a mixture of 5

broio-2-fluoro-pyrimnidine (42 mg, 239 pol) in 4:1 THF/H0 (2 inL) was added (S)-2

anino-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyi)anino) butanoic 

acidtrifluoroacetate (100 mg, 217 pmol) and NaHCO3 (55 mg, 651 mniol) and the resulting 

mixture was stirred at 70° C for 1 h and then allowed to cool to rt and then concentrated in 

vacuo. The crude residue was purified by reverse phase prep--HPLCto give the title 

compound. LCMS (ESI+): m/z = 503.1 (M+H)*. 1H NMR (400 MHz, D20): 6 ppm 8.39 (s, 2 

1-1) 7.49 (d,,J=7.34 Hz, 111) 6.52 (br d,1-6.24 Hz, 1 H) 4.52 (dd,.1=8.93, 4.89 Hz, 1H) 3,23 

- 3.53 (i, 6 H) 2.58 - 2.90 ( 5 H) 2.40 - 2.54 (m, 1 H) 2.23 - 2.39 (in, 1 1-1) 1.57 - 1.96(m, 

6 H) 0.84 - 1.05 (in, 4 H).  

[00597 Compound 153: 2-((7ff-pyrirolo[2,3-dpyrimidin-4-l) aminon)-4-(cyclopropyk(4

(5,6,7,8-tetrahvdro-1,8-naphthiyridin-2-yl) butyl)amino) butanoic acid.  

[00598 Compound 154: (S)-2-((6-(J1H-pyrazol-1-yl,) pyrimidin-4-yl) amino)-4

('cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: (S,)

2-ainino-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic 

acidtrifluoroacetate (100 ming, 217 imol) was taken upin DMA (2 mL) and to this was added 

DIPEA (189 ptL, 1.09 mmol) and 4-chloro-6-(lH-pyrazol-1-yl) pyrimidine (43 mg, 239 

pmol) and the resulting mixture was stirred at 70° C for 17 h and then allowed to cool to rt 

and then adjusted to pH = 6 by the addition of I M aq. HCI and then concentrated in vacuo.  

The crude residue was purified by reverse phiaseprep-HPLC to give the title compound.  

LCMS (ESI+): m/z = 491.3 (M+H). 1H NMR (400 MHz, D20): 6 ppm 8.34 (br s, 2 H) 7.81 

(s, 1 H) 735 (br s, I H) 6.90 (s. 1 H) 6.56 (br s, I H) 6.39 (br s, l H)4.53 - 4.68 (in, I H) 

3.14 - 3.57 (i, 6 H) 2.20 - 2.85 (in, 7 1-1) 1.47 - 1.94 (, 6 I) 0.79 - 1.02 (in, 4 1-1).  

[005991 Compound 155: (S)-4-(cclopropyl(4-(5,6,7,8-tetrahiydro-1,8-nap-1hth;yridin-2-yl) 

buty/l)amino)-2-((2-(tiifluoromethiyl)primidin-4-yl) amino) butanoic acid.  

[00600 Compound156:(S)-4-(cyclopropyl(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) 

buty,)amino)-2-((5-cycloproplpyrimidin-2-yl) amino) butanoic acid: To a mixture of (S)-2

amino-4-(cvclopropyl(4-(5,6,7,8-tetrahdro-1,8-naphthyridin-2-l) butyl)anino) butanoic 

acid trifluoroacetate (100 ing, 217 prmol)in 4:1 THF/H20 (2 mL) wasadded 5-cyclopropyl

2-fluoro-pyrimidine (33 mg, 239 pmol) and NaHCO3 (55 mg, 651 pnol) and the resulting 

mixture was stirred at 70° C for I h and then allowed to cool to rt and then concentrated in 
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vacuo. The crude residue was purified by reverse phase prep--IPLC to give the title 

compound. LCMS (ESI+): m/z= 465.3 (M-H)+. 1H NMR (400 MHz, D20): 6 ppm 8.36 (br 

s, 2 H) 7.50 (d,J-7.34 Hz, I H) 6.54 (d, J-7.34 Hz, I H) 4.63 (br t,J=6.66 Hz, 1 H) 3.26 

3.51 (in. 6 H) 2.64 - 2.86 (m, 5 1-1) 2.48 (br s, 1H) 2.33 (br s, I H) 1.63 - 1.96 (In, 7 H) 0.88 

1.07 (in, 6H) 0.62 - 0.75 (in, 2 I).  

[006011 Compound 157: 4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-y) 

butyl)anino,)-2-(pyrimidin-2-ylanino) butanoic acid.  

[00602] Compound 158: (S)-4-(cyclopropy4(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) 

butv)amino)-2-((6-phenvlpyrimidin-4-yl) amino) butanoic acid: (S)-2-amino-4

(cyclopropyl(4-(5.6,7,8-tetrahydro-1.8-naphthyridin-2-yl) butyl)amino) butanoic acid 

trifluoroacetate (100 mg, 217 pmol) was taken up in 4:1 THF/H20 (2 mL) and to this was 

added 4-chloro-6-phenylpyrimidine (46 mg, 239 !mol) and NaHCO3 (55 mg, 651 mol) and 

the resulting mixture was stirred at 700 C for 1 h and then allowed to cool 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 = 501.3 (MH.HNMR (400 MHz, DMSO-d4): 6 

ppm 8.70 (s, 11-1) 7.76 (br d, J=7.50 Hz, 2 1-1) 7.57 - 7.71 (m, 3 H) 7.48 (br d,.J=7.28 Hz, I 

H) 7.12 (s, I H) 6.53 (br d, J=7.28 Hz, I H) 4.90 (br s, I H) 3.25 - 3.57 (in, 6 H) 2.26 - 2.87 

(i, 7 H) 1.63 - 1.98 (in, 6 H) 0.99 (br s. 4 H).  

[00603 Compound 159: (S)-4-(cclopropyl(4-(5,6,7,-tetraliydro-1,8-naphthvridin-2-yl) 

butyl)amino)--((5-phenylpyritnidin-4-y) amino) butanoic acid: To a mixture of (S)-2-((5

broinopyrimidin-4-yM) amino)-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1.8-naphthvridin-2-y) 

butyi)amino) buanoic acid (163, 324.41 mol) in 3:1 dioxane/H20 (3 mL) was added K2CO3 

(90 mg, 649 pmol), phenylboronic acid (99 mg. 811 pmol), then Pd(dppf)Ci2 (24 mg, 32 

ptmol) and the resulting mixture was heated to 100° C for 2 h and then cooled to rt and 

concentrated in vacno. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 501.3 (M+-) . III NMR (400 MHz, Methanol-d.): 6 ppm 

8.85 (s, I H) 8.22 (s, 1 H) 7.55 - 7.71 (M, 6 H) 6.66 (d, J=7.21 Hz, I H) 5.13 (br s. I H) 3.46 

- 3.60 (i, 3 H) 3.33 - 3.45 (m, 3 H) 2.74 - 3.04 (n. 5 H) 2.66 (br s, l H) 2.48 (br s. 1 H) 1.70 

- 2.06 (in, 6 H) 0.92 - 1.23 (in. 4 1-1).  

[00604 Compound 160: (S)-2-((1H-pvrazol[4,3-dpyrimidin-7-y1) amino)-4

('cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-,l) butyl)amino) butanoic acid.  

[00605] Compound 161:(S,)-4-(cyclopropyl(4-(.5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) 

butyl)amino.)-2-((2-methoxypyrimidin-4-yl) amino) butanoic acid.  
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[00606] Compound162: (S)-4-(cyclopropyl(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) 

butvl)amino)-2-((2-(vridin-3-yl) quinazolin-4-yl) amino) butanoic acid: To a solution of 

(2S)-2-amino-4-[cyclopropyi-[4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-y) 

butylamiinolbutanoic acid trifluoroacetate (100 mg, 217 pmol) in DMA (2 mL) was added 

DIPEA (189 pL, 1.09 mmol) then 4-ciloro-2-(pyridin-3-yl) quinazoline (58 mg, 239 mol) 

and the resulting mixture was stirred at 70 C for I h and then allowed to cool to rt and then 

adjusted to pH= 6 by the addition of 1 M aq. HCI and then concentrated in vacuo.The crude 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): 

m/z = 552.2 (M+H)*. 1H NMR (400 MHz. Methanol-d4): ppm 9.58 (br s, I H) 8.84 (br d, 

J=7.70 Hz, I H) 8.62 (br s, I H) 8.00 (d,,J=8.07 Hz, I H) 7.81 - 7.87 (m, I H) 773 - 7.80 (i, 

1H) 754 (br s, 1 H) 7.7.4.- 49 (in, 1 H) 7.21(dJ721 Hz, 11-1) 6.36 (br d, J=7.21 Hz, I 

IH) 4.93 (br s, 1H) 3.12 - 3.29 (m, 3 H) 2.82 - 3.08 (in, 3 H) 2.46 - 2.66 (in, 5 1-1) 2.24 - 2.36 

(in, I H) 2.06 (br s, 1 H) 1.75 (br dd, J 11.37, 5.50 Hz, 6 H) 0.43 - 0.87 (m, 4 H).  

[00607 Compound 163: (S)-4-(cyclopropyl(4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) 

butvl)amino)-2-((2-metlvl-2H-pyrazolo[4,3-d]pyrimidin-7-yl) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-(cyclopropy(4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-yl) 

butyi)amino) butanoic acid trifluoroacetate (100 mg. 217 pmol) in 4:1 THF/H20 (2 mL) was 

added 7-chlioro-2-methyl-2H-pvrazoIo[4,3-d]pyrimidine (40 mg, 239 pmol) and NaHCO3 (55 

mg, 651 pnmol) and the resulting mixture was heated to 70° C for I h and then cooled to r and 

concentrated in vacuo. The crude residue was purified byprep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 479.2 (M+H)y. 1H NMR (400 MHz, Methanol-d4): 6 ppm 

8.59 (s, 1H) 8.49 (s, 1H) 7.59 (d,,1=7.21 Hz, 1 H) 6.67 (d,.J=7.34 Hz, 1 H) 5.07 (br dd, 

J=8.25, 5.20 lz, IH) 4.09 (s, 3 1-1) 3.36 - 3.74 (m, 6 H) 2.48 - 3.05 (m, 7 H) 1.66 - 2.12 (m, 6 

H) 0.94 - 1.31 (in, 4 H).  

[00608] Compound 164: 4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2

yl) butvl)amino)-2-((-mnethy-1I-pyrazolo[3,4-dpyrimidin-4-yl) amino) butanoic acid.  

[006091 Compound 165: 2-((5-canopyrimidin-2-yl) amin)-4-((2,2-difuoroethl) (4

(5,6,7,8-tetrahidro-1,8-naphthIyridin-2-yl) butyl)amino) butanoic acid.  

[00610] Compound 166: 4-((2,2-dfluoroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2

yl) butyl)amino)-2-a-((trfluoromethy)primidin-2-v) amino) butanoic acid.  

[00611] Compound 167: 2-((1H-pyrazoloI3,4-djpvrimidin-4-yl) amino)-4-((2,2

difluoroethyl) (4-(5,6,7,8-tetrakdro-1,8-naphthiyridin-2-yl) butl)amino) butanoic acid.  

[00612] Compound 168: 2-((5-bromopyrimidin-2-y) amino)-4-((2,2-dfluorethyl) (4

(5,6,7,8-tetrahydro-1,8-napthyridin-2-yl) butyl)amino) butanoic acid.  
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[00613] Compound169:2-((6-(H-pyrazol-1-yl)pyrimidin-4-yVl)amino)-4-((2,2

difuoroethyl) (4-(5.6,7,8-tetrahyzdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00614] Compound 170: 4-((2,2-diluoroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2

l) butv)amino)-2-((2-(trifluoromethvl)pyrimidin-4-y) amino) butanoic acid.  

[006151 Compound 171: 2-((5-cyclopropyipyrimidin-2-v) amino)-4-((2,2-difluoroekhy) 

(4-(.5,6,7,8-tetrahidro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00616] Compound 172: (S)-4-((2,2-dfluoroethyl) (4-(5,6,7,8-tetr'ahydro-,.8

naphthyridin-2-yl) butl)amino)-2-((2-methlv-2H-pyrazolo[4,3-d]pyrimidin-7-yl) amino) 

butanoic acid. To a mixture of (S)-2-amino-4-((2,2-difluoroethy) (4-(,6,7,8-tetraiydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 405 pmol) and 7-chloro-2-methyl

2H-pyrazolo[4,3-d]pyrimidine (75 mg, 445 mol) in TIF (2 mL) and 120 (0.5 mL) were 

added NaHtCO3 (170 mg, 2.02 mmol) and the resulting mixture was heated to 70° C for I h 

and then cooled to rt and then concentrated in vacuo. The crude residue was purified by prep

HPLC to give the title compound. LCMS (ESI+): m/z = 503.2 H NMR (400 MHz, 

Methanol-d4) 6 ppm 8.38 - 868 (in, 2 H) 7.59 (d, J=7.45 Hz, 1H) 6.24 - 6.72 (in, 2 H) 5,02 

5.17 (i, 1H) 4.08 (s, 3 1-) 3.84 (br s, 21H) 3.56 - 3.73 (in, 2 I) 3.49 - 3.53 (m, 2 1-1) 3.38 

3.47 (in, 2 H) 2.78 - 2.87 (m, 4 H) 2.48 - 2.74 (in, 2 H) 1.75 - 2.01 (in, 6 H).  

[00617] Compound 173: 4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2

yl) butyi)amino)-2-(-(yridin-3-yl)quinazolin-4-yl) amino) butanoic acid.  

[006181 Compound 174: 4-((2,2-difluoroethl) (4-(5,6,7,8-tetrahiydro-1,8-nahzthyridin-2

yl) butyl)amino)-2-((6-methyl-2-(pyridin-4-yl)pyrimidin-4-yi) amino) butanoic acid.  

[00619] Compound 175: 4-((2,2-dfluoroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2

yl) buty)amino)2-((5-phenylpyrimidin-4-vl) amino) butanoic acid.  

[00620] Compound 176: 4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyiridin-2

y) buty/)amino)-2-((6-penprimidin-4-yi) amino) butanoic acid.  

[00621] Compound 177: 4-((2,2-difluoroethy ) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

l) butvl)amino)-2-((2-pzhenylpyrimidin-4-yl) amino) butanoic acid.  

[00622] Compound 178: S)-2-(3-cyanoprazin-2-yl)amino)-4-((2,2-difluoroethyl) (4

(5,6,7,8-tetrahydro-1,8-naphthiyridin-2-yVl) butyl)amino) butanoic acid: To a mixture of (S)

2-amino-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid (200 ig, 540 Lmol) and 3-chloropyrazine-2-carbonitrile (83 ing, 594 pmol) in 

(-PrOH (4 nL) was added DIPEA (470 L, 2.70 nmol) and the resulting mixture was stirred 

at 70° C for 12 h and then allowed to cool to rt and then concentrated in vacuo. The cde 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS(ESI): 
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m/z = 474.2 (M+H)+. 11H NMR (400 MHz. Methanol-d) 6 ppm 8.22 (d, J:=2.20 Hz, 1H) 7.84 

(d, J=2.21 Hz, 1 H) 7.49 (d, J=7.28 Hz, I H) 6.55 (d, J=7.28 Hz, I H) 5.78 - 6.18 (m, 1 H) 

4.62 (t, J=5.07 Hz, 1 H) 3.34 -3.47 (m, 2 H) 2.54 - 2.92 (in. 1 H) 2.54- 2.92 (n, 9 H) 2.10 

2.27 (r. 2 1-) 1.85 - 1.96 (m, 3 1-1) 1.79 (td, J=14.72, 6.50 Hz, 1 1) 1.46 - 1.68 (m, 2 H).  

[006231 Compound 179: 4-((2,2-difluoroehyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butvl)amino)-2-(pyrimidin-4-vamnino) butanoic acid.  

[00624 Compound 180: 4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-nuaphthyridin-2

yl) butyl)amino,)-2-((5-fluoropyrimnidin-2-yl) amino) butanoic acid.  

[00625 Compound 181: (S)-4-((3,3-dfluorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((1-methyl-1H-pvrazolo/3,4-dpyrimidin-4-yl) amino) 

butanoic acid: To a mixture of (S)-2-amino-4-((3,3-difluorocyclobutyl) (4-(5,6,7,8

tetrahydro-1,8-naiphthyridin-2-yl) butyl)amino) butanoic acid (140 mg, 247 pmol) in THF (4 

mL) and HO (1 mL) was added 4-chloro-1-methyl-H-pyrazolo3,4-dlpyrimidine (42 Ing, 

247 pmol) and NaHCO3 (104 mg, 1.24 nmol) and the resulting mixture was heated to 70° C 

for 1 h. cooled to rt, and then concentrated in vacuo The crude residue was purified byprep

HPLC to give the title compound. LCMS (ESI+): m/z= 529.3 (M1+-1)*. - NMR (400 MHz, 

DMSO-d) 6 ppm 8.41 (d,,1=7.70 Hz, 1 H) 8.22 (d, J=19.93 Hz, 2 H) 7.01 (d, [=7.21 Hz, I 

H) 6.48 (br s, I H) 6.20 (d,,J=7.21 Hz, I H) 4.71 - 4.83 (m, n H) 3.90 (s, 3 H)3 18 - 3.27 (M, 

2 H) 2.96 - 3.07 (m, 1H) 2.55 - 2.67 (m, 5 H) 2.13 - 2.44 (m, 7 1-1) 1.81 - 2.07 (in, 2 1-1) 1.74 

(q, J:::5.81 Hz, 2 H) 1.51 (q, j=7.34 Hz, 2 H) 1.28 - 1.42 (m. 2 H). Note: (S)-2-amtino-4-((3,3

difluorocvclobutvi) (4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-vl) butyl)amino) butanoic acid 

was prepared in an analgous manner to Compound 140.  

[00626] Compound 182: (S)-2-((5-cyanopyrimidin-2-yl) amino)-4-((3,3

difuorocyclobutl) (4-(5,6,7.8-tetrahydro-1,8-naplhthvridi n-2-yl) butil)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((.3-difluorocyclobutl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (400 mg, 706 unol) and2-chloropyrimidine

5-carbonitrile (99 mg, 706 pmol) in THF (4 mL) and H20 (1 mL) was added NaHCO3 (59 

mg. 706 pLmol) and the resulting mixture was heated to 50° C for I h, cooled to rt, and then 

concentrated invacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 500.2 (M1+H<). H NMR (400 MHz, DMSO-d() 6 ppm 8.65 

- 8.78 (m, 2 H) 8.52 (br d, J=7.46 Hz, I H) 7.04 (d, J=7.34 Hz, I H) 6.48 (br s, I H) 6.23 (d, 

1=7.21 Hz, I H) 4.39 - 4.48 (m, I H)324 (br s, 2 H) 3.01 (br d, J=7.09 Hz, I H) 254 - 2.69 

(,5 H) 2.14 - 244 (m, 7 1) 1.90 - 2.00 (rn, 1 H) 1.83 (br d,,J=7.34 Hz, 1 H) 1.75 (q,J=5.84 

Hz, 2 H) 1.51 (q, J=737 Hz, 2 H) 1.34 (br d. J=4.40 Hz, 2 H).  
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[00627] Compound 183: (S)-4-((3,3-difluorocyclobutvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amin)-2-((5-(trifluoromethylipyrimidin-2-yl) amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((3,3-difluorocyclobutyi) (4-(5,6,7,8-tetrahydro-1,8

napithyridin-2-yl) butyl)amino) butanoic acid (140 ing, 247 mol) in TIF (4 mL) and 1-120 

(1 L) was added 2-chloro-5-(trifluoromethyi)pyrimidine (50 mg,272 imol) and NaHCO3 

(104 mg, 1.24 nmol) and the resulting mixture was heated to 70 C for I h, cooled to rt, and 

then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 543.2 (M+H)-. IH NMR (400 MHz, Methanol-dL) 6 ppm 

8.53 (br s, 2 H) 7.48 (d,J=7.21 Hz, 1H) 6.55 (d, J:=7.34 Hz, 1H) 4.52 (dd, J=6.60, 5.26 Hz, 

I H)3.38 - 3.53 (i, 2 H) 3.07 -3,21 (m, I H) 2.41 - 280 (m, 12 H) 2.00 - 223 (, 2 H) 1.87 

- 1.98 (m, 2 H) 1.70 - 1.85 (i, 2 H) 1.58 (q,1=700 Hz, 2 11).  

[006281 Compound 184: ($)-2-((-pyrazolo3,4-dpyrimidin-4-vl) amino)-4-((3,3

difluorocyclobutyl) (4-(5,6,7,8-tetrahiydro-1,8-naphthlyridin-2-yl) butl)amino) butanoic 

acid.  

[00629] Compound 185: (S)-2-((5-bromopyrimidin-2-yl) amino)-4-((3,3

difluorocvclobutv) (4-(5,6,7,8-tetraliydro-1,8-naphlivridin-2-yl) buty)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((,3-difluorocyclobuti) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (140 mg, 247 pmol) inTHF (4 mL) and H20 

(1 mL) was added 5-bromo-2-chloropyrimidine (53 ing, 272 pmol) and NaHCO (104 ng, 

1.24 imol) and the resulting mixture was heated to 70° C for 1 Ii, cooled to rt, and then 

concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 553.1 (M+H)-. II HNMR (400 MHz, DMSO-d) 6 ppm 8.39 

(s, 2 1-1) 7.71 (d, J=7.70 Hz, 1H) 7.02 (d, J=7.21 Hz, 11-1) 6.42 (br s, 11-1) 6.22 (d,1=7.21 Hz, 

1 H) 4.27 - 4.37 (in, I H) 3.23 (br t, J=5.32 Hz. 2 H) 3.01 (br d, j=6.72 Hz, 1 H) 2.53 - 2.70 

(i, 5 H) 2.14- 2.47 (m, 7 H) 1.67 - 1.98 (in 4 H) 1.51 (q,1=7.46 Hz, 2 H) 1.26 - 1.41 (i, 2 

H-).  

[006301 Compound 186: (S)-2-((6-(1H-pyrazol-1-yl) pyrimidin-4-l) amino)-4-((3,3

difluorocyclobutyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-y) butyl)amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((3,3-difliorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (200 mg, 353 pmol) in DMA (3 mL) was 

added4-chloro-6-(1H-pyrazol-1-vl)pyrimidine (70 mg,388 iol)andDIPEA(308 pL,1.77 

mnol) 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 prep-HPLC to give the title 

compound.LCMS(ESI+):m/z= 541.3 (M+H)-.'HNMR(400 MHzMethanol-d4)6ppm 

222



WO 2020/210404 PCT/US2020/027335 

8.51 (d, J::2.32 Hz, 1H) 8.31 (s, 1 H) 7.76 (dJ1. Hz, 1-) 7.43 (d, J::7.34 Hz, 1 -1) 6.99 

(br s, I H) 6.49 - 6.57 (n, 2 H) 4.64 (br s. 1 H) 3.43 (br s, 2 H) 3.06 - 3.20 (in, I H) 2.57 

2.82 (n. 10 H) 2.47 (br s. 2 H) 1.98 - 2.25 (i, 2 H) 172 - 1.94 (i, 4 H) 1.50 - 1.64 (in, 2 H) 

[00631] Compound 187: (S)-4-((3,3-difluorovclobutyl) (4-(5,6,7,8-tetrahydro-1,8

naphthjyridin-2-yl) butyl)amino)-2-((2-(trifluoromethyl)pyrimidin-4-yl) amino) butanoic 

acid: To a mixture of (S)-2-aino-4-((3,3-difluorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butiyl)ainio) butanoic acid (140 mg. 247 ptmol) inTHF (4 mL) and H20 

(1 nL) was added 4-chloro-2-(trifluoromethyl)pyrimidine (50 ng, 272 pmol) and NaHCO3 

(104 ing, 1.24 minol) and the resulting mixture was heated to 70° C for I h, cooled to rt, and 

then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 543.2 (M+H)*. IH NMR (400 MHz, Methanol-d?) 6 ppm 

8.11 (br d, J=6.24 Hz, 1H) 7.49 (d, J7.34 Hz, 1 -1) 6.74 (br d, J:=5.50 Hz, 1H) 6.56 (d, 

J::7.34 Hz, I H) 4.70 (br s, I H) 3.46 (br s, 2 H) 3.06 - 3.19 (in, 1 H) 2.55 - 2.84 (m, 10 H) 

2.41 (br s, 2 H) 2.18 (br s, I H) 1.65 - 2.05 (m, 5 H) 1.47 - 1.62 (m. 2 H).  

[00632] Compound 188: (S)-2-((5-cyclopropylpyrimidin-2-yl) amino)-4-((3,3

difluorocvclobutv) (4-(5,6,7,8-tetraydro-1,8-naphlivridin-2-yl) butyI)ainin) butanoic 

acid:To a mixture of (S)-2-amino-4-((.3-difluorocyclobuti) (4-(5,6,78-tetrahydro-,8

naphthyridin-2-yl) butyl)ainno) butanoic acid (140 mg, 247 umol) inTHF (4 mL) and H20 

(1I mL) was added -cyclopropyl-4-fluorobenzene (38 ig, 272 mol) and NaHCO3 (104 mg, 

1.24 nmol) and the resulting mixture was heated to 700 C for 6 i, cooled to rt, and then 

concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 515.3 (M+H)t III NMR (400 MHz, Methanol-d4) 6 ppm 

8.09 (s, 2 1-1) 7.45 (d, J=7.46 Hz, 1 H) 6.54 (d, J=7.34 Hz, 11-1) 4.42 (t, J:575 Hz, 1H) 3.42 

3.47 (m, 2 H) 3.09 - 3.19 (i,1 H) 2.45 - 2.82 (m, 12 H) 2.00 - 2.17 (m, 2 H) 1.86 - 1.96(,2 

H) 1.69 - 1.85 (i, 3 H) 1.52 - 1.62 (i, 2 H) 0.88 - 1.00 (i, 2 H) 0.57 - 0.67 (in, 2 H).  

[00633] Compound 189: (S)-4-((3,3-difluorocvclobutyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-il) butyl)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid.  
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Scheme 20, Compound 190: 
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[006341 Step 1: (S)-2-((5-bromopvrimidin-4-y) amino)-4-((3,3-difluorocclobutyil) (4

(5,6,7,8-tetrahydro-1,8-naphthy'idin-2-yl) butl)amino) butanoic acid: To a mixtureof (S)

2-amino-4-((3.3-difluorocyclobutyl) (4-(5,6,7,8-tetralydro-1,8-naphtyridin-2-i) 

butyl)amino) butanoic acid (140 mg, 247 moil) in TI-IF (4 mL) and 120 (1 mL) was added 

5-bromo-4-chloropyrimidine (53 ng, 272 pmol) and NaHCO3 (104 ing, 1.24 minol) and the 

resulting mixture was heated to 70° C for I h, cooled to rt, and then concentrated in vocuo to 

give the title compound that was used without further purification. LCMS (ESI+): m/z = 

553.0 (M+H)+.  

[00635] Step 2: (S)-4-((3,3-dfluor'ocyclobutvh) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino)-2-((5-phenypyrimidin-4-vl) amino) butanoic acid: To a mixture of (S)-

((5-bromopyrimidin-4-yi) ainino)-4-((3,3-difluorocyvclobutyl) (4-(5,6.7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino) butanoicacid (136 mg, 246 puimol) in dioxane (4 mL) and 

H20 (I mL) was added phenylboronic acid (45 mg, 369 pmol), K2CO3 (68 mg, 491 pimol) 

and Pd(dppf)Cl(18 mg, 25 imo) 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 prp--HPLC 

to give the title compound. LCMS (ESI+): m/z = 551.3 (M+H). t H NMR (400 MHz, 

Methanol-d4) 6 ppm 8.46 (s, 1 H) 7.96 (s. 1H) 7.43 - 7.56 (m, 6 1-1) 6.53 (d J=7.34 Hz, 1 H) 

4.64 (br t, J:4.95 -z, 1H) 3.39 - 3.48 (m,2 1-1) 3.02 - 3.13 (m, 11-1)2.47 - 2.81 (in, 10 1-) 

2.06 - 2.43 (m, 4 H) 1.92 (q,,[-=:5.90 Hz, 2 H) 1.64 (tqJ14.24 6.89 Hz, 2 H) 1.45 (q, J=7.12 

Hz, 2 H).  
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Scheme 21, Compound 191: 
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[00636] Step 1: (Sf)-2-((6-ciloropyrimidin-4-Il) amino)-4-((3,3-difluorocyclobutL) (4

(5,6,7,.8-tetraihydro-1,8-naphtlyridin-2-yl) butyl)amin) butanoic acid: To a mixture of (S)

2-amino-4-((3,3-difluorocyclobutvl) (4-(5,6,7,8-tetrahvdro-1,8-napithvridin-2-vl) 

butyl)amino) butanoic acid (140 mg, 247 pmol) in THF (4 mL) and -120 (1 mL) was added 

4,6-dichloropyrimidine (41 mg, 272 pmol) and NaHCO3 (104 mg, 124 mmol) and the 

resulting mixture was heated to 70° C for I h., cooled to rt, and then concentrated in vacuo to 

give the title compound that was used without further purification. LCMS (ESI+): m/z = 

509.0 (M+H)+.  

[00637] Step 2: (S)-4-((3,3-difluorocclobutyl) (4-(5,67,8-tetrahyvdro-1,8-naphthyridin-2

yl) butvl)amin)-2-((6-phenylpyrimidin-4-yl) amino) butanoic acid: To a mixture of (S)-2

((6-chloropyrimidin-4-yl) amino)-4-((3,3-difluorocyclobutyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (125 mg, 246 pmol) in dioxane (4 mL) and 

H20 (1 mL) was added phenylboronic acid (45 mg. 368 pmol) K2CO3 (68 mg, 491 pmol) 

and Pd(dppf)Cl2 (18 mg, 25 pmol) and the resulting mixture was heated to 100° C for 2 1, 

cooled to rt, and then concentrated in vacuo. The crude residue was purified by prep-HPLC 

to give the title compound. LCMS (ESI): m/z= 551.3 (M-H)*. H NMR (400 MHz, 

Methanol-d4) 6 ppm 844 (d, J=0.73 Hz, 1 H) 7.88 (br s, 2 H) 7.42 - 7.52 (m, 4 H) 6.97 (br s, 

I H) 6.52 (d, J=7.34 I-Iz, 11-1) 4.45 - 4.72 (in, I H) 3.36 - 3.51 (m, 2 1-1) 3.15 (br dd, J:3.30, 

1.71 Hz, I H) 2.58 - 2.84 (in,. 10 H) 2.34 - 2.53 (m. 2 H) 2.00 - 2.28 (m, 2 H) 1.72 - 1.94 (in, 

4 H) 1.48 - 1.62 (m, 2 H).  

[00638] Compound 192: S,)-4-((3,3-dfluorocyclobutvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)amino)-2(-phenylpyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((3,3-difluorocyclobutl) (4-(5,6,78-tetrahydro-1,8-naphthyridin

225



WO 2020/210404 PCT/US2020/027335 

2-y]) butyl)amino) butanoic acid (200 mg, 353 inol) in DMA (3 mL) was added 4-chloro-2

phenvpyrimidine (82 mg, 388 pmol) and DIPEA (308 tL, 1.77 mmol) and the resulting 

mixture was heated to 70° C for 16 h, cooled to rt, and then concentrated in vacuo. The crude 

residue was purified by prep-HPLC to give the title compound. LCMS (ESi+): m/z = 551.3 

(M+1-I)*. l- NMR (400 M-Iz, Methanol-d) 6 ppm 8.09 - 8.28 (in, 3 I-) 7.36 - 7.47 (in, 4 1-1) 

6.49 (br d, J=7.21 Hz, 2 H) 4.78 (br s. I H) 3.29 (br d, J=5.26 Hz, 2 H) 3.10 - 3.19 (m, I1 H) 

2.57 - 2.84 (m, 10 H) 2.46 (br s, 2 H) 2.23 (br s. 1 H) 2.05 (br d,J=4.89 Hz, I H) 1.71 - 1.90 

(n 4 H) 1.51 - 1.66 (m, 2 H).  

[00639] Compound 193: (S)-2-((3-cyanpyrazin-2-y) anino)-4-((3,3-dif luorocyclobuty) 

(4-(5,6,7,8-tetahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid: To a mixture of 

(S)-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid (200 mg, 353 pmol) in i-PrOH (3 mL) was added 3

chloropyrazine-2-carbonitrile (54 mg, 388 1mol)and DIPEA (308 pL 1.77 mmol) and the 

resulting mixture was heated to 70° C for I h., cooled to rt, and then concentrated in vacuo.  

Th cruderesiduewaspurifiedbyprep-HPLCto give the title compound. LCMS (ESI+): mz 

500.2 (M+H)*. ' 1H NMR (400 MH z. Methanol-d 1) 6 ppm 8.26 (d, J2.32 Iz, 11-1) 7.88 (d, 

J:::2.45 Hz, H) 7.48 (d, J=7.34 Hz, I H) 6.56 (d, J=7.34 Hz, 1 H) 4.58 (t,[:5.26 Hz, 1 H) 

3.38 - 349 (in, 2 H) 3.08 - 3.20 (n I H) 2.55 - 2.84 (m 12 H) 2.08 - 2.27 (m. 2 H) 1.74 

1.97 (in, 4 H) 1.59 (q, J:::7.31 Hz, 2 H).  
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Scheme 22, Compound 194: 
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[006401 Step 1: (S)-2-((5-bromopvrimidin-4-y) amino)-4-((3,3-difuorocclobutyl) (4

(5,6,7,8-tetrahydro-1,8-naphthy'idin-2-yl) butl)amin) butanoic acid: To a mixtureof (S)

2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydr-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid (300 rg, 530 iol) inTHF (4 nL) and H20 (1 mL) was added 5-bromo-4

chloropyrimidine (113 mg, 583 pmol) and NaHCO3 (222 mg, 2.65 mmol) and the resulting 

mixture was heated to 70° C for 1 h, cooled to rt, and then concentratedin vacuo to give the 

title compound that was used without further purification. LCMS (ESI+): m/z = 552.9 

(M+H)+.  

[00641] Step 2: (S)-4-((3,3-difluorocyclbutvl) (4-(5,6,7,8-tetrahydro-l,8-naplthyridin-2

yl) butyl)amino)-2-(pyrimidin-4-ylamino) butanoic acid: To a mixture of (S)-2-((5

bromopyrimidin-4-yl) amino)-4-((3,3-difluorocvclobutvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino) butanoic acid (293 mg, 529 pmol) in MeOH (10 rL) was 

added 10 wt% Pd/C (200 mg) and the resulting mixture was stirred under an H2 atmosphere 

for 3 h and then filtered and concentrated in vacuo. The crude residue was purified by reverse 

phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 475.2 (M+H)+. 1 H NMR 

(400 MHz, DMSO-d/) 6 ppm 8.39 (s. I H) 8.05 (br d,J=5.50 Hz, I H) 7.61 (br s. I H) 7.04 

(d,.J=7.34 Hz, 111) 6.55 (br dJ=13.57 Hz, 2 1) 6.24 (d, J=7.34 Hz, 1H) 4.48 (br s, 1 H) 

3.21 - 3.29 (m, 2 1) 3.01 (br d,J=6.11 i-Iz, 1H) 2.60 (br t, J-=6.05 Hz 4 H) 2.17 - 2.48 (i 8 

H) 1.93 (br dd, J=13.27, 4.95 Hz, 1 H) 1.68 - 1.83 (in, 3 H) 1.52 (q, J:=7.37 Hz, 2 H) 1.28 

1.42 (in, 2 H).  

[00642] Compound 195: (S)-4-(((R)-2-methoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butvl)amino)-2-((5-methylpyrimidin-2-yl)amino)butanoic acid: To a 

solution of tert-butyl (S)-2-amino-4-(((R)-2-muethoxypropI) (4-(5.6.7,8-tetrahydro-1.,8
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naphthyridin-2-yl) buty l)amino) butanoate (100 mg, 230 pmol) and 2-chloro-5-methyl

pyrimidine (25 mg, 192 unol) in t-AmOH (2 mL) was added 2.M t-BuONa inTHF (192 

L, 384 pmol) and tBuXPhos-Pd-G3 (15 mg, 19 unol) and the resulting mixture was heated 

to 100° C for 14 h and then cooled to rtand then concentrated in vacuo to give (S)-tert-butyl 

4-(((S)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-vl) butyl)amino)-2-((5

methylpyrimidin-2-yl) amino) butanoate intermediate, which was used without further 

purification, Of the butanoate intermediate, 80 ing, 152 pmol was taken up in DCM (2 mL) to 

which was added TFA (165 p)and the resulting mixture was stirred at rt for 6 h and 

concentrated invacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 471.2 (M+H)+. 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.57 (br s. 2 H) 7.60 (d, J=7.28 Hz, 1 1) 6.67 (d,,1=7.28 Hz, I H) 4.81 - 4.86 (in, 11-1) 3.86 

(br s.1- H) 3.41 - 3.59 (m, 4 -) 3.39 (s, 3 1-1) 3.33 - 3.38 (in, I H) 3.12 - 3.30 (m, 3 I) 2.76 

2.86 (in, 4 H) 2.54 (br s, I H) 2.39 (br d J=8.82 Hz, I H) 2.30 (s, 3 H) 1.76 - 1.99 (in,. 6 H) 

1.22 (d,,1=5.95 Hz, 3 H).  

[00643] Compound 196: (S)-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-(pyridin-3-lamino) butanoic acid: To a mixture of tert

butyl (S)-2-amino-4-(((R)-2-tmethoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) 

butyl)ainno) butanoate (100 mg, 230.09 imol) and 3-broiopyridine (30 mg, 192 pnoi) in t

AmO- (2 inL) was added 2.0M t-BuONa in THF (192 pL, 384 pmol) and tBuXPhos-Pd-G3 

(15 mg, 19 umol) and tBuXPhos-Pd-G3 (15 mg, 19 mol) and the resulting mixture was 

heated to 100° C for 14 h and then cooled to rt and then concentrated in vacuo to give a (S)

ert-butyl 4-(((R)-2-methoxypropyl) (4-(5.6,7,8-tetrahvdro-1.8-napithvridin-2-vl) 

butyl)aimino)-2-(pyridin-3-vlanino) butanoate intermediate, LCMS (ESI+): m/z= 512.3 

(M+H, whichxwas used without further purification. Of the butanoate intermediate, 80 mg., 

156 pnol, was taken up in DCM (2 mL) and TFA (200 pL) and the resulting mixture was 

stirred at it for 6 h and concentrated in vacuo. The crude residue was purified by prep-HPLC 

to give the title compound. LCMS (ESI+): m/z = 456.4 (M+H)+. 1H NMR (400 1Hz, 

Methanol-4) ppin 7.93 (dd, J=1I103 2.65 Hz, 1 H) 7.79 (d, J=4.63 Hz, I H) 7.13 - 7.24 

(In. 2 H) 7.03 (td,J=8.99, 1.43 Hz, 1 H) 6.42 (dd, J=7.39, 1.87 Hz, 11) 3.90 (t, J=5.84 Hz, I 

-) 3.66 - 3.76 (m, 11H) 3.36 (br dd, J=1.03, 5.95 Hz, 3 H) 3.27 - 3.31 (m, 3 H) 3.08 - 3.25 

(in, 2 H) 2.94 - 3.06 (m, 3 H) 2.69 (q, =6.10 Hz, 2 H) 2.60 (br s, 2 H) 2.05 - 2.23 (in, 2 H) 

1.81 - 1.90 (n, 2 H) 1.67 - 1.79 (in 4 H) 1.16 (dd, J=9.92, 5.95 Hz, 3 H).  
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[00644] Compound 197: 4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((1-metlhyl-1-pyrazolo[3,4-dpyrimidin-4-yl) amino) 

butanoic acid.  

[00645 Compound 198: 2-((5-cyanopyrimidin-2-yl) imino)-4-(((R)--metloxypropyl) (4

(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) butyl)ain) butanoic acid.  

[006461 Compound 199: 4-(((R)-2-mnethoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty/)amino)-2-((5-trifuoromethlpyrimidin-2-yI) amino) butanoic 

acid.  

Scheme 23, Compound 200: 
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[00647] Step 1: (S,)-2-((4-bromnopyridin-2-yl)amino)-4-(((R)-2-metIoxypropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)-2

amino-4-(((R-2-methoxypropy)(4-(5,6,7,8-tetrahydro-8-aphthridi-2-yl)butyl)amino) 

butanoic acid hydrochloride (300 mg. 723 pmol) and 4-bromo-2-fluoropyridine (140 mg 795 

pmol) in DMSO (4 tL) was added KCO3 (500 mg, 3.61 mmol) and the resulting mixture 

was stirred at 130° C for 3 h and then allowed to cool to rtand concentratedin vacuo.'The 

crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS 

(ESI+): m/z = 534.3 (M+H)'.  

[00648] Step 2: (S)-4-(((R)-2-metioxypropyl)(45,6,7,8-tetrahydro-,8-napthridin-2-yl) 

butvl)amino)-2-(pyridin.-2-ylamino) butanoic acid:To a mixture of (S)-2-((4-bromopyridin

2-y) amino) -4-(((R)-2-methoxypropyl) (4-5,6,7,8-tetrahydro-1,8-naphthyridi-2-yl) 

butyl)amino) butanoic acid (200mg, 374 pmol) in MeOH (5 mL) was added 10 wt% Pd/C 

(39 mg) and the resulting mixture was stirred under an H? atmosphere for 12 h. The mixture 

was filtered and concentrated in vacuo.'The crude residue was purified by reverse phase 

prep-HPLC to give the title compound. LCMS (ESI+): m/z = 456.2 (M+H)', H NMR (400 

MH z, Methanol-d4) 6 ppm 7.92 (d, J=5.07 I-Iz, 11-1) 7.43 - 7.49 (in, 1H) 7.15 (d, J:=7.28 Hz, 
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11-1) 6.58 - 6.67 (in, 2H) 6.37 (d, J:=7.28 Hz, 1H) 4.19 (t J=6.28 Hz, 11-1) 3.79 (ddd,,J=9.65, 

6.23, 3.09 Hz, I H) 3.35 - 3.40 (m, 2 H) 3.34 (s, 3 H) 3.28 (br d, =5.29 Hz, I H) 3.08 - 3.23 

(i, 3 H) 2.97 -3.06 (m, 2 H) 2.70 (t,,J=6.17 Hz, 2 H) 2.55 (br t,J=6.84 Hz, 2 H) 228 - 2.39 

(), 1H)1.93 - 2.04 (m, 1 1) 1.87 (q,J=5.95 Hz, 2 H) 1.63 - 1.74 (m, 4 H) .2I (d,J=6.17 

H-z, 3 H-).  

[006491 Compound 201: 2-((1H-pyrazolo[3,4-dpyritnidin-4-y)amino)-4-(((R)-2

inethoxypropyl) (4-(5,6,7,8-tetrahyidro-1,8-naphthyridin-'2-yl) butyl)amino) butanoic acid.  

[00650] Compound 202: 2-((5-bromopyrimidin-2-yl) amino)-4-(((R)-2-methoxypropyI) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y) butvl)amino) butanoic acid.  

[00651] Compound 203: 2-((1H-pyrazolo4,3-dvrimidin- 7-yl) amino)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrihydro-1,8-napitiyridin-2-yl) butyl)amino) butanoic acid, 

[006521 Compound 204: (S)-4-(((R)-2-inethoxypropyl) (4-5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-methoxvpyrimnidin-4-yl) amino) butanoic acid: To a 

mixture of tert-butyl (S)-2-amino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (101 mg, 232 Umol) and 4-chloro-2

inethoxypyrimidine (28 rng 194 pnol) in t-AmO- (2 mL) was added 2.0M t-BuONa in TIF 

(194pL 388 pL) and tBuXPhos-Pd-G3 (15 mg, 19 pimol)and the resulting mixture was 

heated to 1000 C for 15 h, cooled to it, and then concentrated in vacuo to give a ((S)-tert

butyl 4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-yl) butyl)amino)

2-((2-methoxypyrimidin-4-yl) amino) butanoate intermediate, LCMS (ESI+): 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 mixture 

was stirred at it for 3 h and then concentrated in vacuo. The crude residue was purified by 

reverse phase prep-HPLC to give the title compound. LCMS (ES+): m/z= 487.3 (M+HY'.  

'H NMR (400 MHz, DMSO-d) 6 ppm 781 (br s, I H) 7.47 - 762 (in, 1 H) 7.01 (br d, 

J=7.21 Hz, 1 H) 6.35 (br d, J=13.57 Hz, 1 1) 6.18 - 6.28 (m, 2 H) 4.31 (br s, 1H) 3.73 (s, 3 

H) 3.23 (br s. 2 H) 3.19 (s, 4 H) 2.67 (br s, I H) 2.59 (br t, J=6.11 Hz., 4 H) 2.31 -2.43 (m, 5 

H) 1.86 - 197 (in, 1 H) 1.71 - 1.78 (in. 3 H) 1.54 (br dd,,J=14.73, 7.40 Hz, 2 H) 1.41 (br d, 

J=7.21 Hz, 2 H) 1.03 (t.,J=5.50 Hz, 3 H).  

[00653] Compound 205: (S)-4-(((R)-2-methoxypropvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((6-methylpyrazin-2-yl) amino) butanoic acid: To a 

mixture of tert-butyl (S)-2-ainino-4-(((R)2-iethoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)aimino) butanoate (203 mg. 467 pmol), 2-chloro-6-methyl-pyrazine 

(50 mg, 389 pimol) in t-AmOH (3 mL) was added 2.OM NaO-tBu (389 pL, 778 pmol) then 
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tBuXPhos-Pd-G3 (31 mg, 39 pmol) and the resulting mixture was heated to 100° Cfor 15 h 

and then cooled to rt and then concentrated in vacuo to give a (S)-tert-butyl 4-(((R)-2

methoxypropyl) (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6

methylpyrazin-2-yl) amino) butanoate intermediate, LCMS (ESi+): m/z = 527.3 (M+H)', 

which was used without further purification. Of the butanoate intermediate, 260 mg, 494 

pmol, was taken up into DCM (2 mL) and TFA (1.5 nL) and the resulting mixture was 

stirred at rt for 6 h and concentrated in vacuo.'The crude residue was purified byprep-HPLC 

to give the title compound. LCMS (ESi+): m/z = 471.1 (M+H). 1 NMR (400 MHz, 

Methanol-d4) 6 ppm 8.11 (d J=2.43 Hz, 11-1) 7.85 (s, 1H) 7.60 (d,J=7.28 I-Iz, 11-1) 6.67 (d, 

J=728 Hz, I H) 4.80 - 4.87 (in. 1H)3.85 (br d,,J=2.87 Hz, I H) 3.41 - 3.56 (m 4 H) 3.39 

(dd,,J=2.65, 1.76 Hz, 3 H) 3.32 - 3.38 (m, 1H) 3.13 - 3.30 (m, 3 1) 2.77 - 285 (n, 4 H) 2.54 

- 28 (m, 3H) 2.44 - 2.54 (i 1H) 2.29 - 2.42 (m, 11H) 1.95 (q, J=5.84 Hz, 2 1-1) 1.81 (br d, 

J=4.63 Hz, 4 H) 1.23 (d, J:5.95 Hz, 3 H).  

[006541 Compound 206: 2-((3-cyanopyrazn-2-y1) amin)-4-(((R)-2-nIethoxypropyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid.  

[00655 Compound 207: 4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amino)-2-(pyrimidin-4-vamino) butanoic acid.  

[00656] Compound 208: 24(5-fluoropyrimidin-2-y) amin)-4-(((R)-2-methoxpropyl) (4

(5,6,7,8-tetrahydro-1,8-napithyridin-2-yl) butyl)aino) butanoic acid.  

[006571 Compound 209: (S)-4-(((R)-2-mnethoxypropyl) (4-5,6,7,8-tetrahydro-J,8

naphthyridin-2-y0)buty)amino)-2-((7-metl-7H-prroo2,3-dprimidin-4-ylaino) 

butanoic acid: To a mixture of tert-butyl (S)-2-amino-4-(((R)-2-methoxpropyl) (4-(5,6,7,8

tetrahvdro-1,8-naphthviIdin-2-l) butyl)amino) butanoate (149 mg, 344 piol) and 4-chloro

7-methvI-7H-pyrrolo[2,3 -dpyrimidine (48 mg, 286.40 pmol) in t-AmOH (3 mL) was added 

2.0M t-BuONa inTHF (286 pL, 572 pmo)and tBuXPhos-Pd-G3 (23 mg, 29 pnol) and the 

resulting mixture was heated to 100° C for 15 h. The reaction mixture was cooled to rt and 

then concentrated in vacuo to give a (S)-tert-butil4-(((R)-2-methoxypropyl)(4-(56,7,8

tetrahydro-1,8-naphthridin-2-vl) butl)amino)-2-((7-methyl-7H-pyrrolo[2,3-d]pyrinidin-4

yl) amino) butanoate intermediate, LCMS (ESI+): m/z = 566.5 (M+H)*, which was used 

without further purification. Of the butanoate intermediate, 80 mg, 141 pnol, was taken up in 

DCM (1 mL) and TFA (400 piL) and the resulting mixture was stirred at rt for 6 h and then 

concentrated in vacno.The crude residue was purified by chiral SFC to give a first fraction 

containing the title compound. LCMS (ESI+): m/z = 510.3 (M+H). 1 H NMR (400 MI-z, 

Methanol-d4) 6 ppm 8.18 (sI H) 7.19 (dJ=7.28 Hz, 1 H) 7.08 (d, J=3.53 Hz, I H) 6.59 (d, 
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J=3.53 Hz, 1H) 6.40 (d,,J=7.28 Hz, I I) 4.61 (t, J=6.17 Hz, I H) 3.76 (s, 4 H) 3.34 - 3.40 

(M, 3 H) 3.33 (s, 3 H) 3.22 - 3.29 (m. I H) 2.99 - 3.19 (m, 4 H) 2.69 (t,,[=6.17 Hz, 2 H) 2.58 

(br s, 2 H) 2.32 - 2.43 (m, 1 H) 2.11 - 2.21 (, 1 H) 1.86 (dt,,J=i1.52, 6.04 Hz, 2 H) 1.74 (br 

s, 4 H) 1.16 (d,1=5.95 Hz, 3 H).  

[006581 Compound 210: (R)-2-((6-(tert-butyl)pyrimidin-4-l) amino)-4-(((R)-2

methoxypropyl) (4-(5.6,7,8-tetrahdIro-1,8-naphthlyridin-2-yl) butyl)amino) butanoic acid: 

To a mixtureof tert-butyl (S)-2-aino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahdro-1,8

naphthyridin-2-yi) butyl)amino) butanoate (153 mg, 352 umol) and 4-tert-butyl-6-chloro

pyrimidine (50 ng 293 unol) in t-AmO- (3 mL) was added2.0M t-BuONa in THF (293 

dL, 586 mmol) then tBuXPhos-Pd-G3 (23 mg, 29unol) and the resulting mixture was 

heated to 1000 C for 15 h. The reaction mixture was cooled to rt and then concentrated in 

vacuo to give a (S)-tert-butyl 2-((6-(tert-butyl)pyrimnidin-4-yl) anino)-4- (((R)-2

nethoxypropyl) (4-(5,6,7,8-tetraihydro-I,S-naphthyridin-2-yl) butyl)amino) butanoate 

intermediate, LCMS (ESI+): m/z= 569.6 (M+H)", which was used without further 

purification. Of the butanoate intermediate, 75 mg, 132 umol, was taken up in DCM (1 mL) 

and TFA (400 pL) and the resulting mixture was stirred at rt for 6 h and then concentrated in 

vacuo. The crude residue was purified by chiral SFC to give the title compound. LCMS 

(ESI+): m/z = 513.3 (M+H)*-. 1H NMR (400 MHz, Methanol-dc.i) ppm 8.35 (s, I H) 7.20 (d, 

,J:=7.28 liz, I I) 6.60 (s, 11-1) 6.41 (d, :=7.28 Hz, 1 H) 4.42 (br s, IH) 3.70 (br s, 1H) 3.35 

3.40 (in, 2 H) 3.33 (s, 3 H) 3.25 (br s, I H) 3.11 - 3.20 (m 1 H) 2.92 - 3.10 (in, 4 H) 2.70 (t, 

1=6.17 Hz, 2 H) 2.59 (br t,,J=6.95 Hz, 2 H) 2.24 (dq, J=14.22, 7.09 Hz, I H) 2.06 (br dd, 

J=14.22, 5.62 Hz, 11H) 1i83 - 1.91 (m, H1.73 (br s, 4 H) 1.26 (s. 9 H) 1.16 (d, J=6.17 iz, 

31-1).  

[00659] Compound 211: 2-((5-cyclopropylpyrimidin-2-yl) amin)-4-(((R)-2

methoxypropyl) (4-(5,6,7,.8-tetrahydro-1,8-naphth~vridin-2-y) butyl)amino) butanoic acid.  

[00660 Compound 212: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-(trifluoromethld)primidin-4-y) amino) butanoic 

acid.  

232



WO 2020/210404 PCT/US2020/027335 

Scheme 24, Compound 213: 
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[00661] Step 1: (S)-2-(((benzylox)carbonyl)amino)-4-(((R)-2-methoxyjpropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyr'idin-2-yl) butyl)amin) butanoic acid: A mixture of methyl (S)-2

(((benzyloxv)carbonvl)amino)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (1 g, 1.90 mnmol) in 1:1:1 H2OTHF/MeOH (9 

mL) was added LiOH.H20 (159 mg. 3.80 mmol) and the resulting mixture was stirred at rt 

for 1 h and then adjusted to pH=6 by the addition of AcOHIand concentrated in vacuo to give 

the title compound that was used without further purification. LCMS (ESI+): m/z = 513.5 

(M+tH).  

[00662] Step22: (S)-tert-butyl 2-(((bentzyloxy)carbonl)amino)-4-(((R)-2-methoxypropyl) 

(4-(5,6,7,8-tetrahyzdro-1,8-naphthyridin-2-yl) butyl)amino) butanoate: To a. solution of (SP

2-(((benzyloxy)carbonyl)amino)-4-(((R)-2-methoxvpropl) (4-(5,6;7,8-tetrahvdro-1,8

naphthyridin-2-yl) butl)amino) butanoic acid acetate (300 mg, 524 pmoi) in DMA (4 nL) 

was added benzyltriethy1ammonium chloride (119 mg, 524 pmol), K2COi (188 g, 13.62 

mniol), 2brmo ethlpropane(292 niL, 25.14 nimol) and the resulting mixture was 

stirred at 55° C for 18 h and then allowed to cool to rt. The reaction mixture was diluted with 

H20 and then extracted with EtOAc. The combined oranic extracts were washed with brine, 

dried over Na2SO4, filtered, and concentrated in vacuo. The crude product was purified by 
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normal phase silica gel chromatography to give the title compound. LCMS (ESI+ m/z = 

569.3 (M+HY1.  

[00663] Step 3: tert-butyl (S)-2-ainro-4-(((R)-2-methoxypropy) (4-(5,6,7,8-tetrahydro

1,8-naphtlyridin-2-yl) buty)amino) butanoate: To a solution of tert-butyl (S)-2

(((benzyloxy)carbonvl)amino)-4-(((R)-2-methoxypropi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino) butanoate (107 mg, 188 nol) in i-PrOH (2 mL) was added 

20 wt% Pd(OH)2/C (26 mg) and the resulting mixture was stirred under an H2 atmosphere at 

rt for 15 h. The mixture was filtered and concentrated under reduced pressure to give the title 

compound that was used without further purification. LCMS (ESI+): m/z = 435.5 (M+H-W 

[00664] Step 4: (S)-tert-buty 2-((6-(dimethyltmino)pyrimidin-4-l)amito)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrihydro-1,8-naphtliyridin-2-yl) butyl)amino) butanoate: To a 

mixture of tert-butyl (S)-2-aminio-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahy dro-1,8

naphthyridin-2-yl) butvl)amino) butanoate (152 mg, 349 umol) and 6-choro-NN-dimethyl

pyrimidin-4-amine (46 ng, 291 pmol) in t-AmOH (3 mL) wasadded 2.OM-BuONa in THF 

(291 pL, 582 imol) then tBuXPhos-Pd-G3 (23 mg. 29 pmol) and the resulting mixturewas 

heated to 100° C for 2 h. The reaction mixture was cooled to rt and then concentrated in 

vacuo to give the title compound that was used without further purification. LCMS (ESI): 

m/z = 556.6 (M+H).  

[006651 Step 5:. (S)-2-((6-(dimetlhylamino)pyrimidin-4-yl)aino)-4-(((R)-2-methoxypropvl) 

(4-(5,6,7,8-tetrahidro-1,8-naphthzyridin-2-yl) butyl)amino butanic acid: (S)-tert-butyl 2

((6-(dimethylamino)pyrimidin-4-vi) amino) -4-(((R)-2-methoxypropyl) (4-(5.6,7,8

tetrahydro-I,8-naphthyridin-2-vl) butyl)amino) butanoate (80 mg. 144 pmol) was taken up in 

DCM (1 mL) and TFA (200 L) and the resulting mixture was stirred for 6 h at rt and then 

concentrated in vacuo.The crude residue was purified by chiral SFC to give the title 

compound. LCMS (ESI+): m/z = 500.3 (M+H)*. IH NMR (400 MHz, Methanol-d.) ppm 

8.00 (s, 1 H) 7.21 (d,J=7.28 Hz, 111) 6.42 (d,J=7.28 lz, 1 H) 5.58 (s.1 H1) 4.22 (br t, 

J=5.18 Hz, I H) 3.74 (ddd J:=937, 6.17, 3.42 Hz, I H) 3.36 - 3.40 (in, 2 H) 3.35 (s, 3 H) 3.16 

-329 m, 2 H) 3.04 - 3.14. (m,3 H) 3.02 (s. 6 H) 2.96 - 3.01 (in, I H) 270 (tJ=6.17 Hz, 2 

H) 2.60 (br t,,J=6.73 Hz, 2H) 2.19 - 2.30 (m, 1 -) 2.03 (brdd,.J=14.66,5.84 iz, 1 H) 1.87 

(q J:=5.95 Hz, 2 1-1) 1.73 (br s, 4 1-1) 1.17 (d,J=5.95 -Iz, 3 -).  

[00666] Com pound214:2-((6-(1H-pyrazol-1-y) pyrimidin-4-y)amin)-4-(((R)-2

methoxypropyl) (4-(5,6,7,.8-tetrahydro-1,8-naphth~vridin-2-y) butyl)amino) butanoic acid.  

[00667 Compound 215: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)amino)-2-(quinoxain-2-ylamino) butanoic acid: To a mixture of 
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tert-butyl (S)-2-amino-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino) butanoate (203 mg. 467 pmol)., 2-chloroquinoxaline (64 mg, 389 pmol) in t

AmOH (3 mL) was added 2.0M r-BuONa in THF (389pL, 778 mol) then tBuXPhos-Pd-G3 

(31 mg, 39 mol) the resulting mixture was stirred for 15 h at the 100° Cand then cooled to 

rt and concentrated in vacuo to give (S)-isopropyl 4-(((R)-2-methoxypropyl) (4-(5,6,7,8

tetrahvdro-1,8-naphthvridin-2-yl) butyl)anino)-2-(quinoxalin-2-ylamino) butanoate 

intermediate, LCMS (ESI+): m/z = 563.3 (M+H)*, which was used without further 

purificatioi. Of the butanoate intermediate, 300 mg, 533 umol) in DCM (2 mL) and TFA 

(1.60 mL) and the resulting mixture was stirred at rt for 6 h and then concentrated in vacuo.  

The crude residue was purified by reverse phaseprep-HPLC to give the title compound.  

LCMS (ESI+): m/z = 507.3 (M+H)*. IH NMR (400 Miz, Methanol-d4) 6 ppm 8.33 (d, 

J-=9.70 lz, I l) 7.78 (d, J:=8.16 Hz, 1-H) 7.59 - 7.64 (in, 1 H) 7.52 - 7.59 (in, 11H) 7.33 

7.40 (in, 1 H) 7.15 (d, J:=7.50 Hz, I H) 6.36 (t, J=6.84 Hz, I H) 4.56 (t J=5.73 Hz, I H) 3.69 

- 384 m,1 H) 3.35 - 3.45 (in, I H) 3.32 - 3.35 (m,3 H) 3.02 - 3.30 (m, 5 H) 293 - 3.02 (i, 

2 H) 2.65 (q, J=6.25 Hz, 2 H) 255 (br d,J=5.29 Hz, 2 11) 2.27 - 2.44 (in, 1H) 2.18 (td, 

J::9.76 5.18 Hz. 1H) 1.76 - 1.87 (m, 2 H) 1.71 (br d, J=5.73 Hz, 4 H) 1.16 (dd, J=15.10, 

6.06 Hz, 3 H).  

[00668] Compound 216: 4-((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yl) butyl)amino2-((-methoxvpyrazin-2-yl)amino) butanoic acid.  

[006691 Compound 217: 4-(((R)-2-methoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino-2-6-phenprimidin-4-yl)amino) butanoic acid.  

[00670] Compound218:4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahlro-1,8

naphthyridin-2-l) butyl)amino)-2(-phenylprimidin-4-yl)amino) butanoic acid.  

[00671] Compound 219: 4-(((R)-2-methoxypropy1) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butyl)amino)-2-((-phenylpyrimidin-4-yl) amino) butanoic acid.  

[00672 Compound 220: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-yl) amino) 

butanoic acid: To a mixture of tert-butyl (S)-2-anino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8

tetrahvdro-1.8-naphthyridin-2-vl) butyl)amino) butanoate (203 ing, 467 piol), 4-chloro-6

methyl-2-(4-pyridyl)pyrimidine (80 mg. 389 [mol) in t-AmOH (3 inL) was added 2.0M 

NaO-tBu (389 PL, 778 pmol) then [2-(2-ainiophenyl) phenl]-methylsulfonyloxy

palladiumditert-butyl-[2-(2,4,6-triisopropylphenyl)phenyi]phosphane (31 mg.39 pmol) and 

the resulting mixture was heated to 100- C for 15 h and then cooled to rt and then 

concentrated in vacuo to give a (S)-tert-butyl 4-(((R)-2-methoxypropyl) (4-(5,6,7,8
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tetrahydro-1,8-naphthyridin-2-vl) butyl)amino)-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-yl) 

amino)butanoate intermediate, LCMS (ES+): m/z= 604.3 (M+H)' which was used without 

further purification. Of the butanoate intermediate, 270 mg. 447 mol, was taken up in DCM 

(2 mL), and TFA (14) and the resulting mixture was stirred at rt for 6 h and concentrated in 

vacuo. The crude residue was purified by prep-HPLC to give the title compound. LCMS 

(ESI+):m/z= 548.3 (M-H)f.'HNMR(400 MHz.Methanol-d4)6ppm 8.61(brs, 2H)8.27 

(d,J-=5.73 Hz, 2 H) 752 (d,,J=7.28 Hz, I H) 6.59 (d,.J=7.28 Hz, I H) 6.55 (s, I H) 4.64 (br s, 

1 H) 3.88 (br s, 1H) 3,71 (br t,,J=10.03 liz, 1H) 3.60 (br s, 1 H) 3.37 - 3.51 (n. 4 H) 3.35 (s, 

3 1-1) 3.14 - 3.28 (in, 2 H) 2.72 - 2.83 (m, 4 f) 2.61 (br s, 1H) 2.41 (s, 3 1-) 2.21 (br d, 

1=11.69 Hz, 1 H) 1.75- 2.07 (n, 6 H) 1.24 (d,1=5.95 Hz, 3 H).  

[00673] Compound 221: 4-(((R)-2-metioxypropyl) (4-(5,6,7.8-tetrhydro-1,8

naphthyridin-2-yl) butyl)amino)2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid.  

[006741 Compound 222: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-J,8

naphthyridin-2-yl) butyl)amino2-((6-(pridin-4-yl)pyrazin-2-yl) amino) butanoic acid: To 

a mixture of tert-butyl (S)-2-amino-4-(((R)-2-nethoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

n'aphthyridin-2-yl) butyl)amino) butanoate (199 mg, 457 pLmol) and 2-chloro-6-(4

pyridyl)pyrazine (73 mg, 381 pmnol)in t-AmOH (3 mL) was added 2.OM t-BuONa inTHF 

(381 pL, 762 pmol) and then tBuXPhos-Pd-G3 (30 mg, 38 umol) and the resulting mixture 

was heated to 100° C for 15 h and then cooled to rt and concentrated in vacuo to give a (S)

tert-butyl 4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl1) 

butyl)amino)-2-((6-(pyridin-4-vi) pyrazin-2-yl) amino) butanoate intermediate, LCMS 

(ESI+): m/z = 590.5 (M+H), which was used without further purification. Of the butanoate 

intermediate, 270 mg, 458 pmol, was taken up in DCM (2 mL) and TFA (1.4 mL) and the 

resulting mixture was stirred at rt for 6 h and then concentrated in vacuo. The crude residue 

was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): In/z= 

534.3 (M--H-I) '1- NMR (400 MHz, Mthanol-d4) 6 ppn 8.96 (d 1=5.87 1z, 2 1) 8.70 - 8.82 

(m, 3 H) 8.33 - 8.37 (m, I H) 7.60 (1d, j=6.72 Hz, I H) 6.66 (d, J=:7.34 Hz, I H) 4.80 - 4.86 

(n, 1 H) 3.85 (br d,J=2.45 Hz, I H) 3.44 - 3.58 (n 4 H) 3.32 - 3.44 (in. 5 H) 3.27 (br d, 

1=7.46 liz, 1 ) 3.14 - 3.24 (m, 1 H) 2.75 - 2.86 (n, 4 H) 2.47 - 2.62 (n. 11-1) 2.31 - 2.46 (m, 

11-1) 1.95 (dt,,J-:=1.68, 602I-z,1-1) 1.74 - 1.90 (n, 4 1-1) 1.21 (d, J=5.99 Hz, 3 H).  

[00675] Compound 223: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydr-1,8

naphthyridin-2-y) butyl)amino)-2-((5-phenylpyrazin-2-yl) amino) butanoic acid.  

[00676 Compound 224: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl) amino)-2-((6-phenylpyrazin-2-y)aamino) butanoic acid: To a 
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mixture of tert-butyl (S)-2-amilno-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino) butanoate (200 mg, 460 pmol) and 2-chloro-6-phenyl

pyrazine (73 mg, 383 pmol) in t-AmOH (3 mL) wasadded 2.0M NaO-rBu (382upL, 764 

pmol) then tBuXPhos-Pd-G3 (30 mg, 38 imol) and the resulting mixture was heated to 100° 

C for 15 i and then cooled to rt and then concentrated in vacuo to give a (S)-tert-butyl 4

(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-v) buty)amino)-2-((6

phenylpyrazin-2-yl) amino) butanoate intermediate, LCMS (ESI-): m/z = 589.5 (M+H)*, 

which was used without further purification. Of the butanoate intermediate, 280 mg. 476 

pumol was taken up into DCM (2 mL), and TFA (1.1 mL) and the resulting mixture was 

stirred at rt for 6 h and concentrated in vacuo. The crude residue was purified by prep-HPLC 

to give the title compound. LCMS (ESI+): m/z = 5333 (M+H)*. tH NMR (400 MHz, 

Methanol-d4) 6 ppm 8.21 (s, I H) 7.97 - 8.04 (i 2 H) 7.90 (s, 1 H) 7.38 - 7.47 (in, 3 1-1) 7.23 

(d, J:::7.28 Hz, I H) 6.43 (d, j=7.28 Hz, I H) 4.54 (dd, J:=7.17, 4.74 Hz, I H) 3.69 - 3.79 (m, 

I H) 3.32 - 3.48 (n. 2 H) 3.30 (s, 3 H)3.23 - 3.29 (i, 2 H) 298 - 3.15 (i, 4 H) 2.56 -270 

(in. 4 H) 2.30 - 2.42 (in, IH) 2,13 - 2.25 (i, 1H) 1.70 - 1.86 (m, 6 H) 1.13 (d,J=6.17 Hz, 3 

H).  

[006771 Compounds 225: (S)-4-(((R)-2-methoxypropy) (4-(5,6,78-tetrahydro-1,8

naphthyridin-2-y) butyl)amino)-2-((1-methyl-I1H-pyrazol-5-yl) amino) butanoic acid.  

[00678 Compound 226: ()-2-(benzo[d]oxazol-2-ylamin)-4-(((R)-2-mnethoxvypropyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00679] Compondd222:7()-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetraydro-1,8

naphthyridin-2-yl) butl)amino)-2-((-methyl-IH-benzo[dflimidazol-2-Vl) amino) butanoic 

acid.  

[00680 Compound 228: (S)-2-(benzo[dItiazol-2-lamino)-4-(((R)-2-methoxvpropyl) (4

(5,6,7,.8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid: To a mixture of tert

butyl (S)-2-amino-4-(((R)-2-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthy ridin-2-i) 

butyl)amino) butanoate (150 mg, 345 pLmol)and 2-chlorobenzold]thiazole (49 mg, 288 pmol) 

in t-AmOH (3 nL) was added 2.OM t-BuONa in'THF (288 pL, 576 pmol) then tBuXPhos

Pd-G3 (23 mg, 29 pmol) and the resulting mixture was stirred 100° C for 14 h and then 

cooled to rt and concentrated in vacuo to give a (S)-tert-butyl 2-(benzo[dthiazol-2-yamino)

4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-vl) butyl)anino) 

butanoate intermediate, LCMS (ESI-): m/z = 568.5 (M-H)*, which was used without further 

purification. Of the butanoate intermediate, 100 mg. 176 pmol, was taken up in DCM (2 mL) 

and TFA (200 PL) and the resulting mixture was stirred at 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 (ESI+): m/Z = 512.2 (M-H)+. 1H NMR (400 MHz, Methanol-d4) 6 ppm 

7.86 (d,,J=7. 9 5 Hz, 1 H) 7.62 - 7.66 (i, I H) 759 (br d,,J=7.34 Hz, 1 H) 752 - 7.57 (in .IH) 

7.39 - 745 (m, 1 H) 6.66 (d, J=7.2 iHz, 1H) 4.86 - 4.88 (n, 1H) 3.83 - 3.94 (m, 1 H) 3.60 

(br d, J=17.12 Hz, 1 H) 3.49 - 3.52 (in, 2 1-1) 3.48 (br s, 11-1) 3.40 (s, 3 H) 3.35 (br s, 2 H) 

3.23 (br d, J=6.97 Hz, 2 H) 2.77 - 2.85 (n, 4 H) 2.55 - 2.67 (m, 1 H) 2.48 (br s, I H) 1.76 

1.98 (i, 6 H) 1.23 (d,,J=5.87 Hz,3 H).  

[00681] Compound229: (S)-4-(((R)-2-methoxypropy)(4-(5,6,7,8-tetraiydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((2-nethyl-2HI-pyrazolo[4,3-dpyrimidin-7-yl) amino) 

butanoic acid. To a mixture of (S)-2-amino-4-(((R)-2-methoxyprpyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (100 mg. 264 pmol) and 7

chloro-2-methyl-2H-pyrazolo[4,3-d pyrniidine (49 mg,291 mol) in THF (2 mL) was added 

NaHCO3 (111 ng, 1.32 mmol) and the resulting mixture was heated to 700 C for I h, cooled 

to A, and then concentrated in vacuo. The crude residue was purified by prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 511.3 (M+H)*.H1NMR (400 MHz, Methanol-d4) 6 

ppm 8.60 (br d, J:=11.49 Hz, 11-1) 8.48 (s, I H) 7.54 (d,J::7.34 Iz, 1H) 6.66 (d, J=7.2 IHz, I 

H) 5.03 - 5.13 (m, I H) 4.08 (s, 3 H) 3.81 - 3.95 (in, I H) 3.57 (br s, I H) 3.49 - 3.53 (m, 2 H) 

3.41 -'3.49 (m, 1 H) 3.39 (s. 3 H) 3.32 - 3.38 (n, 2 H) 3.15 - 3.30 (m. 2 H) 273 - 2.87 (i, 4 

I) 2.47- 2.72 (m, 2 1-1) 1.76 - 1.99 (in, 6 H) 1.23 (d,,J=:5.75 Iz, 3 H).  

[006821 Compound 230: (S)-2-((9H-purin-6-I)amino)-4-(((R)-2-methoxypropyl) (4

(5,6,7,8-tetrahydro-1,8-naphthlyidin--yl) butyl)amino) butanoic acid: To a mixtureof tert

butyl (S)-2-niino-4-(((R)-2-methoxpropyl) (4-(5,6,7,8-tetraihydro-1,8-naphthyridin-2-yl) 

butyl)ainino) butanoate (199 ing, 458 iol) and 6-chloro-9H-purine (59 mg, 382 pLmol) int

AmOH (3 mL)xwasadded 2.0M t-BuONa inTHF (382PL, 764 imol) then tBuXPhos-Pd-G3 

(30 mg, 38 umol) and the resulting mixture was stirred for15 h at 100° C and then cooled to 

rt and concentrated in vacuo to give a (S)-tert-butyl 2-((9H-purin-6-y) amino)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino) butanoate 

intermediate, LCMS (ESI+): m/z= 553.5 (M+H)*, that was used without further purification.  

Of the butanoate interinediate, 270 mg. 489 pmol, was taken up in DCM (2 mL) and TFA 

(512 L) and the resulting mixture was stirred at rt for 6 h and then concentrated in vacuo.  

The resulting crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 497.3 (M+H). H NMR (400 MHz, Methanol-d4) 6 ppm 

8.26 (d,J=2.08 Hz, 11-1) 8.09 (d,,J=3.06 Hz, 1 H) 7.14 - 721 (m, 1 1H) 6.39 (d, J=7.21 Hz, I 

H) 4.63 (br s, I H) 3.67 - 3.87 (m, I H) 3.35 - 3.39 (m, 2 H) 3.33 (s, 3 H) 3.18 - 3.29 (In, 2 H) 
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2.99 - 3.18 (in, 4 1-1) 2.69 (q J=5.62 Hz, 2 1-1) 2.57 (br s, 2 H) 2.28- 2.49 (in, 11-1) 2.14- 2.26 

(M, I H) 1.80 - 1.91 (in, 2 H) 1.73 (br s. 4 H) 1.18 (ddJ=:15.47, 6.05 Hz, 3 H).  

Scheme 25, Compound 231: 

OMe Br 
F /, Br 

N OMe 
H K2COQ N 

H2N N NDMSO H 
H -- N N N N 

0 OH StepI H 

0 OH 

Pd(dppf)Cl2  H H PdPf'1,N N N N 
K2CO 3  

dioxane/H
2O N N 2 

Step 2 

[00683] Step 1: ()-2-((5-bromopyridin-2-yl) amin o)-4-(((R)-2-meioxypropvl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butl)amino) butanoic acid: To a mixtureof (S)-2-anino

4-(((R)-2-methoxypropyl) (4-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi)butyl)amino) 

butanoic acid hydrochloride (300 rg, 723 pmiol) and 5-bromo-2-fluoropyridine (140 mg, 795 

pmol) in DMSO (4 mL) was added K2C03 (500 ig, 3.61 M ol) and the resulting mixture 

was stirred at 1300 C for 3 h, cooled to rt, and then concentrated in vacuo.The crude residue 

was purified by reverse phase prep-HPLC to afford the title compound. LCMS (ESI+): m/z= 

534.3 (M+-)+.  

[00684 Step 2: ()-4-(((R)-2-methoxjpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butvl)amino)-2-((5-phenylpyridin-2-yl) amino) butanoic acid. To a mixture of (S)-2-((5

bromopyridin-2-yl) ainino)-4-(((R)-2-nietioxvpropyl) (4-(5,6,7,8-tetraiydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (100 mg, 187 pmol) and phenylboronic acid 

(46 mg. 374 pmol) in dioxane (I iL) and H20 (0.25 mL) wasadded K2CO3 (129 mg, 936 

piol) and Pd(dppf)C12.CH2CI (15 mg, 19 piol) and the resulting mixture was stirredat 

100° C for 2 h. cooled to rt, and then concentrated in vacuo. The crude residue was purified 

by reverse phase prep-HPLC to afford the title compound. LCMS (ES1+): m/z = 532.3 

(M+H)-. ;H NMR (400 MHz, Methanol-d4) 6 ppm 8.37 (ddJ=9.37, 2.09 Hz, 1 H) 8.18 (s. 1 

H) 7.65 (d,,1=7.28 liz, 2 H) 7.59 (d,.J=7.28 iz, 1 H) 7.48 - 7.54 (m, 2 11) 742 - 7.47 (m, I 

IH) 7.40 (br dJ:::9.26 z, 1 -H) 6.67 (d, J7.'8 Hz, 11-1) 4.80 - 4.85 (m, 1 H) 3.89 (br s, 1-1) 

3.58 (br s, I H) 3.43 -3.54 (in, 3 H) 3.41 (s, 3 H) 3.35 (br s. 2 H) 3.17 - 3.30 (m. 2 H) 2.82 
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(br d, J=5.73 I-z, 4 H) 2.53 - 2.66 (ni1 H) 2.37 - 2.50 (m, 1 H) 1.78 - 1.98 (m, 6 H) 1.24 (d, 

J::6.17 Hz, 3 H).  

[00685] Compound 232: 4-((R)-2-methoxypropyl (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((4-phenylpyridin-2-v) amino) butanoic acid.  

[006861 Compound 233: (S)-4-(((R)-2-inethoxypropyl) (4-5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((1-methyl-1H-indazol-3-yl) amino) butanoic acid:To a 

mixture of tert-buty (S)-2-aino-4-(((R)-2-inethoxypropyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (104 mg, 240 pmol) and 3-bromo-1-methyl-1H

indazole (42 mg, 200 pmol) in TIF (2 nL) was added 2.M t-BuONa in THF (200 piL, 400 

unol) then tBuXPhos-Pd-G3 (16 ig, 20 pnol) and the resulting mixture was heated to 100° 

C for 15 h, cooled to rt, and then concentrated in vacuo. The crude residue was purified by 

reverse phase prep--PLC to give the title compound. LCMS (ESI+): m/z = 509.3 (M+H-).  

'H NMR (400 MHz, DMSO-d) 6 ppm 7.73 (d, J=:8.07 Hz, I H) 7.24 - 7.34 (M, 2 H) 6.99 (d, 

1=7.21 Hz, I H) 6.91 (td,J=7.21, 1.10 Hz, 1 H) 6.30 (br d, J=1162 Hz, I H) 6.20 (dd, 

1=7.27, 5.32I Hz, 1 1) 4.13 (q,,1=628 Hz, I H) 3.71 (s, 3 H) 3.43 (br d,1=6.11 Hz, 1 H) 3.20 

- 3.23 (m, 2 1-1) 3.17 (d, J=9.78 iz, 3H) 2.73 - 2.87 (i 1 H) 2.53 - 2.73 (m, 5 H) 2.31 - 2.46 

(n, 4 H) 1.83 - 2.02 (in, 2 H) 1.68 - 1.78 (m, 2 H) 1.36 - 1.62 (m, 4 H) 1.03 (t,,=6.60 Hz, 3 

H).  

[00687 Compound 234: (S)-4-(((R)-2-methoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y')butyl,)amino)-2-((1-methl1=H-indol-3-y) amino) butanoic acid.  

[00688 Compound 235: 2-((1-methyl-H-pvraolo3,4-d]pyriniidin-4-yl) amino)-4-(2

(methylsulfonl)ethyl) (4-(5,6,7,8-tetrahdro-1,8-naphthyridin-2-vl) butyl)amino) butanoic 

acid.  

[00689 Compound 236: (S)-2-((5-cyanopyrimidin-2-yl) amino)-4-((2

(metIIsulfonyl)ethy) (4-(5,6.7,-tetrahydro-1,8-naphthyridin-2-y) butvl)ainino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(methylsulfonl)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (100 ing, 223 mol) inIITHF (2 

mL) and H20 (0.5 mL) was added NaHCO3 (94 mg, 1.11 minol) then 2-chloropyrimidine-5

carbonitrile (37 mg, 267 pnol) and the resulting mixture was heated to 70° C for I h and then 

cooled to rt and adjusted to p-I 6 by the addition of I M aq. HC and then concentrated in 

vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 516.2 (M+H)*.H NMR (400 MHz, Methanol-d4) 6 ppm 

8.63 (s, 2 1) 7.59 (d,J=7.28 Hz, 1H) 6.66 (d,1=7.28 Hz, 1 H) 4.75 - 4.82 (, I H) 3.66 
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3.84 (ni 4 H) 3.32 - 3.55 (m, 6 H) 3.13 (s, 3 1-1) 2.75 - 2.85 (in, 4 H) 2.30 - 2.55 (in, 2 I) 1.96 

(q, j=5.84 Hz, 2 H) 1.83 (br s. 4 H).  

[00690] Compound 237: 4-((2-(methysulfonyl)ethyl) (4-(5,6,7,8-tetrahydro-,8

naphthyridin-2-yl) butyl)amino)-2-((5-(trifluoromnethyl)pyrimidin-2-yl) amino) butanoic 

acid.  

[006911 Compound 238: 2-((1H-pyrazolo[3,4-drpyrimidin-4-y) amino)-4-((2

(methy/sufonyl)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl/) butyl)amino) butanoic 

acid.  

[006921 Compound 239: 2-(5-bromopyrimidin-2-yl) amino)-4-((2-(methvlsulfiyvl)ethyl) 

(4-(5,6,7,8-tetrahydro-1,8-nap-hthyridin-2-yl) butyl)amino) butanoic acid.  

[00693] Compound 240: 2-((6-(1H-pyrazol-1-yl) pvrimidin-4-yl) amino)-4-((2

(methylsulfonyl)ehyl) (4-(5,6,7,8-tetrahydro-1,8-napithyridin-2-yl) butyl)amino) butanoic 

acid.  

[00694 Compound241:4-((2-(methylsulfonyvl)ethyl)(4-(5,6,7,-tetraydro-1,8

naphthyridin-2-l) butvl)amino)-2-((2-(trifluoromethyl)pyrimidin-4-yl) amino) butanoic 

acid.  

[00695] Compound 242: (S)-2-((5-cyclopropylpyrimidin-2-yi) amino)-4-((2

(methylsulfonyl)ethyl) (4-(5,6.7,8-tetrahydro-1,8-naphthridin-2-yl) butvl)ainino) butanoic 

acid.  

[006961 Compound 243: (S,)-2-((3-cyanpvrazin-2-yl) amino)-4-((2-(methylsulfonyl,)ethyl) 

(4-(5,6,7,-tetrahydro-1,8-naphthyridin-2-yl) butvl)amino) butanoic acid: To a mixture of 

(S)-2-anino-4-((2-(methylsulfonvl)etiyl) (4-(5,6,7,8-tetrahydro-,8-naphtyridin-2-I) 

butyl)amino) butanoic acid hydrochloride (100 mg, 223 imol) in i-PrOH (2 mL) was added 

DIPEA (194PL, 1.11 mmol) then 3-chloropyrazine-2-carbonitrile (35 mg, 251 pmol) andthe 

resulting mixture was heated to 70° C for 1 h and then cooled to rt and adjusted to pH = 6 by 

the addition of 1 M aq. HCI and then concentrated in vacuo. The crude residue was purified 

by reverse phaseprep-HPLC to give the title compound. LCMS (ESI-i): in/z = 516.2 

(M+H)*. 1H NMR (400 MHz, Methanol-d4) 6 ppm 8.30 (d,,1=2.20 Hz, 1 H) 8.00 (d,1=243 

Hz, I H) 759 (d,1=7.50 Hz, -1 H) 6.65 (d, J=7.50 Hz, I H) 4.81 - 4.85 (m, 1 H) 3.65 - 3.83 

(in, 4 H) 3.32 - 3.54 (n, 6 1) 3.12 (s, 3 H) 2.76 - 2.86 (ni, 4 H) 2.51 - 2.61 (m, 1 H) 2.34 

2.44 (m, I H) 1.92 - 2.00 (i, 2 H) 1.82 (br d, J=6.17 Hz, 4 H).  

[00697 Compound 244: 4-((2-(methysulfonyl)ethyl) (4-(5,6,7,8-tetrahydro-,8

naphthyridin-2-yl) butyl)amino)-2-((2-(pyridin-3-vl) quinazolin-4-yl) amino) butanoic acid.  

241



WO 2020/210404 PCT/US2020/027335 

[00698 Compound 245: 4-((3,3-difluoropropyI) (4-(5,6,7,8-tetralhydro-1,8-naphthyridin

2-yl) butj)amino)-2-((1-methVl-1H-pyrazolo/3,4-d/pyrimidin-4-yl) amino) butanoic acid.  

[00699 Compound 246: (S)-2-((5-canpyrimidin-2-V) amino)-4-((3,3-difuorpropyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)vamino) butanoic acid: To a mixture of 

(S)-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid (130 mg, 321 pmol) in THF (4 mL)and H20 (1 mL) wasadded 

2-chloropyrimidine-5-carbonitrile (49 mg.353 pmol) and NaHCO3 (135 mg, 1.61 mmol) and 

the resulting mixture was stirred at 50° C for I h and then concentratedin vacuo. The crude 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): 

m/z = 488.2 (M+H). 'H NMR (400 MHz, D20) 6 ppm 8.59 (s, 2 H) 7.47 (d,J=7.34 Hz, I H) 

6.50 (d,.J=7.46 Hz, 11-1) 5.86 - 6.21 (in, 1H) 4.58 (dd, J=5.38, 8.07 Hz, 1H) 3.13 - 3.46 (m, 

8 H) 2.56 - 2.80(i 4 H) 2.18 - 2.44 (m, 4 H) 1.78 - 1.88 (in, 2 1-1) 1.57 - 1.75 (in, 4 H).  

[007001 Com pound247:4-((3,3-dfluoropropyIl)(4-(5,6,7,8-tetrahidro-1,8-naphthyridin

2-l) buatyl)amino)--((5-(trifluoromethyl)pyrimidin-2-yl) amino) butanoic acid.  

[00701] Compound 248: (S)-2-((lH-pyrazolo[3,4-d]pyrimidin-4-yl) amino)-4-((3,3

difluoropropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: 

To a mixture of (S)-2-amino-4-((3,3-difuoropropl)(4-(5,6,7,S-tetrahvdro-1,8-naphthyridin

2-yl) butyl)amino) butanoic acid (130 mg, 321 pmol) in THF (4 mL) and H20 (1I mL) was 

added 4-chloro-I1-pyrazolo[3,4-d]pyrimidine (55 mg, 353 pmol) and NaHCO3 (135 mg, 

1.61 mmol) and the resulting mixture was heated to 70° C for 1i and then cooled to it and 

then concentrated in vacuo. The crude residue was purified by prep-HPLC to ive the title 

compound. LCMS (ESI+): m/z = 503.3 (M+H). IH NMR (400 MHz, Methanol-d4) 6 ppm 

8.21 (s, 11-1) 8.14 (s, 1-H) 7.37 (br d,J7.09 Hz, 1 1-1) 6.50 (d,,:=7.34 Hz, 1 H) 5.78 - 6.17 

(in, I H) 4.86 (br s, I H) 3.42 (br s, 2 H) 2.63 - 3.09 (in, 10 H) 2.26 - 2.42 (in, 1 H) 1.97 

2.20 (im3 H) 1.57 - 1.96 (m, 6 H).  

[00702 Compound 249: 2-((5-bromopyrimidin-2-.) amin.o)-4-((3,3-difluoropropyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-,l) butyl)amino) butanoic acid.  

[00703] Compound 250: (S)-2-((6-(1H-yrazo-1-y1) pyrimidin-4-l) amino)-4-((3,.3

difluoropropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: 

To a mixture of (S)-2-amino-4-((3,3-difluorpopyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin
2 -y) buty)amino) butanoic acid (130 ing, 321 pnol) in DMA (3mL)was added 4-chloro-6

(iH-pyrazol-1-yl) pyrimidine (64 mg, 353 mol) and DIPEA (280 [L, 1.61 mmol) and the 

resulting mixture was stirred at 70 C for 16 h and then allowed to cool to rt and then 

adjusted to pH= 6 by the addition of I M aq. HC and concentrated in vacuo. The crude 
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residue was purified by reverse phase prep-i-IPLC to give the title compound. LCMS (ESI+): 

m/z= 529.2 (M+H)+. 1H NMR (400 MHz, Methanol-d) 6 ppm 8.52 (d,[=:2.57 Hz, 1 H) 8.30 

(br s, 1 H) 7.77 (d, J= 10 Hz, 1 H) 7.32 (br d,,J=6.60 Hz, I H) 6.96 (br s. 1 H) 6.47 - 6.58 

(m, 2 H) 5.83 - 6.16 (m, 1 1) 4.39 - 4.62 (m, 1 H) 3.36 - 3.45 (n. 2 H) 2.65 - 2.96 (m, 10 H) 

2.03 - 2.26 (m, 4 H) 1.84 (br d, J-=17.12 Hz, 4 H) 1.63 - 1.74 (in 2 H).  

[007041 Com pound251:4-((3,3-difluoropropyIl)(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin

2-yl) buty)amino)-2-((2-(trifluoromethy/l)pyrimidin-4-yl) amino) butanoic acid.  

[00705] Compound 252: 2(5-cclopropylpyrimidin-2-l)amin)-4-((3,3-difluoropropy) 

(4-(5,6,7,8-tetrahydro-1,8-naplhtlivridin-2-yl) butyl)amino) butanoic acid.  

Scheme 26, Compound 253: 

C Br N.Fs - F 

H N Br 
N H N=N H N 

II NaHC03 
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F F Step I 
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MeOH H H 
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[00706] Step 1: (S)-2-((5-bromopyrimidin-4-yl) amino)-4-((3,3-difluoropropl) (4-(5,6,7,8

tetralydro-1,8-naphthyridin-2-l) butyl)amin) butanoic acid: To a solution of (S)-2

anino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-vl) butyl)anino) 

butanoic acid (140 mg, 344 pmol) inTHF (4 mL) and HO (1 mL) was added 5-bromo-4

chloropyrimidine (73 mg, 378 ptmol)and NaHCO3 (144 mg, 1.72 mmol)and the resulting 

mixture was heated to 60° C for 17 h and then cooled to rt and then concentrated in vacuo.  

The crude residue was used without further purification. LCMS (ESI+): m/z = 540.9 (M+H)+.  

[00707] Step 2: (S)-4-((3,3-dif luoropropy l) (4-(5,6,7,8-tetrahyidro-1,8-naphthyridin-2-yl) 

butvl)amino,)-2-(pyrimidin-4-ylamino.) butanoic acid: To a mixture of (S)-2-((5

bromopyrimidin-4-yl) ainio)-4-((3,3-difluoropropl) (4-(5,6,7,8-ttrahydro-1,8

naphthyridin-2-yl) buty)amino) butanoic acid (186 ig, 344 pmol) in MeOH (10 mL) was 10 

wt% added Pd/C (100 ing) and the resulting mixture was stirred under an H2 atmosphere for 

16 h. The mixture was filtered and then concentrated in vacuo. The crde residue was 

purified by reverse phase prep--IPLC to give the title compound. LCMS (ESI+): m/z = 463.2 

(M+H.!H NMR (400 MHz, Methanol-d4) 6 ppm 8.35 (s, I H) 8.00 (br s, IH) 7.35 (d, 
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J:::7.34 Hz, 11H) 6.57 (br d, J=4.52 Hz, I H) 6.49 (d, J=7.34 Hz, 1-1) 5.80 - 6.13 (in, 1H) 

4.54 (br s, I H) 3.37 - 3.47 (m, 2 H) 2.58 - 3.01 (m, 10 H) 1.61 - 2.26 (m, 10 H).  

[00708] Compound 254: (,S)-2-((.3-canopyrazin-2-yI),amino)-4-((3,3-difluoropropy) (4

(5,6,7,8-tetrihydro-1,8-napIthiyridin-2-yl) butyl)amino) butanoic acid: To a mixture of (S )

2-amino-4-((3.3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-il) butyl)amino) 

butanoic acid (130 ng, 321 pmol) in i-PrOH (3 mL) was added 3-chloropyrazine-2

carbonitrile (49 ng, 353 pmol) and DIPEA (280 pL, 1.61 mnol) and the resulting mixture 

was stirred at 70° C for I h and then concentrated in vacuo. The crude residue was purified 

by reverse phase prep-HPLCto give the title compound. LCMS (ESI+) m/z = 488.1 

(M+H)-. 1H NMR (400 MHz, Methanol-d4) 6 ppm 8.25 (d,1=2.45 Hz, 1 H) 788 (d,J=2145 

Hz, 1 H) 7.39 (d, J=7.34 Hz, I H) 6.52 (dJ=7.34 Hz, 1 H) 5.8 1- 6.16 (m, 1 H) 4.57 (t, 

J=5.38 Hz, IH) 3.39 - 3.47 (m, 1 1-1) 3.39 - 3.47 (in, I H) 2.90 - 3.02 ( 2 H) 2.64 - 2.82 (m, 

8 H) 2.08 - 2.30 (m, 4 H) 1.74 - 1.94 (m, 4 H) 1.59 - 1.69 (m, 2 H).  

[00709] Compound 255: (S-4-(3,3-difuoropropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yi) butvl)amino,)-2-((2-methvl-2-Ipyrazolo[4,3-d]pyrimidin-7-yIl) amino) 

butanoic acid: To a mixture of (S)-2-amino-4-((3,3-difluoopropyl) (4-(5,6,7,8-tetrahydro

1.8-naphthyridin-2-yl) butyl)aminio) butanoic acid (130 mg, 321 nol) inTHF (4 nL) and 

H20 (1I mL) was added 7-chloro-2-methyl-2H-pyrazolo[4.3-d]pyrimidine (66 mg. 353 pimol) 

and NaHCO3 (134.93 mg, 1.61 mmol) and the resulting mixture was heated to 70° Cfor 1I i 

and then cooled to rt and then concentrated in vacuo. The crude residue was purified by prep

HPLC to give the title compound. LCMS (ESI+): m/z = 517.3 (M+H)-. 1H NMR (400 MHz, 

Methanol-d 4) 6 ppm 8.21 (s, 1 H) 8.04 (s. 11H) 7.38 (d,,1=7.34 Hz, 1 H) 6.50 (d,J=7.21 Hz, I 

H) 5.73 - 6.17 (m, 1 H) 4.76 - 4.87 (in, 11-1) 3.94 (s, 3 I) 3.43 (br t, J=5.07 Hz, 2 H) 2.59 

3.07 (m, 10 H) 2.26-2.45 (mnI H) 1.61 - 2.19 (m, 9 H).  

[00710] Compound 256: ()-4-((3,3-difluoropropy) (4-(5,6,,8-etrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-(pyridin-3-.vl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of (S)-2-ainino-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-y) butyl)ainno) butanoic acid (130 mg, 321 pmol) in DMA (3 iL) was added 4-chloro-2

(pyridin-3-yl) quinazoline (95 mg. 353 tmol) and DIPEA (280 pL, 1,61 nmol) and the 

resulting mixture was stirred at 70 C for 16 h and then allowed to cool to rt and then 

adjusted to pH:= 6 by the addition of 1 M aq. HC and concentrated in vacuo. 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-d)6 ppm 9.55 (dd,J=0.67, 2.02 Hz, I 

H) 8.81 (td, j=1.91, 8.04 Hz, I H) 8.61 (dd, J=1.71, 4.89 Hz, I H) 8.12 (d, 1=7.58 Hz, I H) 
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7.76 - 7.92 (in, 2 11) 7.44 - 7.57 (m, 2 H) 7.27 (d,,J::7.34 Hz, 1H) 6.42 (d, J::7.34 Hz, 1 H) 

5.77 - 6.14 (in, I H) 5.00 (t, J=6.11 Hz, I H) 3.24 (t, =5.62 Hz, 2 H) 2.60 - 3.09 (in, 10 H) 

2.23 - 2.51(m 2 H) 2.00 - 2.17 (mn 2 H) 1.74 - 1.90 (m 4 H) 1.55 - 1.72 (n. 2 H).  

Scheme 27, Compound 257: 
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[00711] Step 1: (S)-2-((5-bromopyrimidin-4-yl) amino)-4-((3,3-difluoroproplv) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butl)amino) butanoic acid: To a mixture of (S)-2-amino

4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahdro-1.8-naphthyridin-2-vl) butyl)amino) butanoic 

acid (140 mg, 344 mol) in TI-IF (4 mL) and 1-0 (1 mL) was added 5-bromo-4

chloropyrimidine (73 mg, 378 tmol) and NaHCO3 (144 mg, 1.72 mmol) and the resulting 

mixture was stirred for 17 h at 60 C and then cooled to rtand concentrated in vocuo to give 

the title compound that was used without further purification. LCMS (ESI+): m/z= 541.0 

(M+tH).  

[00712] Step 2: (S)-4-((3,3-difluoropropy) (4-(5,6,7,8-tetrahydro-18-naphthyridin-2-l) 

butyl)amino,)-2-((5-phenylpyrimidin-4-Vl) amino) butanoic acid: To a mixture of (S) -2-((5

bromopyrimidin-4-yi) aino)-4-((3,3-difluoropropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (186 ig. 344 unol) in dioxane (4 mL) and 

H20 (1 mL) was added phenylboronic acid (63 mg. 515 ptmol). K2CO3 (95 ig, 687 pnol) 

and Pd(dppf)Ch (25 mg, 34 pimol), the mixture was stirred for 2 h at 100° Cand then cooled 

to rt and concentrated in vacuao.The crude residue was purified by reverse phase prep--HPLC 

to give the title compound. LCMS (ESi+): m/z = 539.9 (M-H)*. H NMR (400 MHz, 

Methanol-d4) 6 ppm 8.45 (s, 1IH) 795 (s, 1H) 7.32 - 7.57 (m, 6 H) 6.48 (d,J=7.34 Hz, 1H) 

5.79 - 6.12 (m, 1 H) 4.61 (tJ-:5.26 lz, 1H) 3.36 - 3.45 (m, 2 1-1) 253- 2.98 (in, 10 -) 1.85 

2.25 (in, 6 H) 1.45 - 1.71 (m, 4 H).  
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[00713] Compound 258: (S)-4-((3,3-difluorpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amino)-2-((6-pihenypyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-2-aiino-4-((3.3-difluorpropyl) (4-(5,6,7,8-tetrahydro-1,8-aphthyridin-2-y) 

butyl)amino) butanoic acid (130 mg, 321 piol) in TIF (4 rL) and 120 (1 mL) was added 

4-chloro-6-phenylpyrnidine (67 mg, 353 pmol) and NaHCO3 (135 mg, 1.61 mmol) and the 

resulting mixture was stirred for 17 hat 70° C and then cooled to rt and concentrated in 

vacuo.The crude residue was purified by chiral SFC top give the title compound. LCMS 

(ESI+): m/z = 539.2 (M+H)*. IH NMR (400 MHz, Methanol-d4) 6 ppm 8.45 (s, 1 H) 7.95 (s, 

111) 7.32 - 7.57 (m, 6 H) 6.48 (d,J:=7.34 Hz, I l) 5.79 - 6.12 (in, 11-1) 4.61 (t, J=5.26 -Iz, 1 

H) 3.36 - 3.45 (m. 2 H) 2.53 - 2.98 (m, 10 H) 1.85 - 2.25 (i, 6 H) 145 -1.71 (m, 4 H).  

[00714] Compound 259: (S)-4-((3,3-difluorpropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl,)amino)--((2-phenylpyrimidin-4-vl) amino) butanoic acid.  

[007151 Com pound260:4-((3- luoropropyl)(4-(5,6,7,8-tetrahydro-1,8-napthyridin-2-yl) 

butyl)amino)-2-((-methylI-H-pyrazolo[3,4-d]pyrimidin-4-y) amino) butanoic acid.  

[00716] Compound 261: (S)-2-((5-c anopyrimidin-2-yl) amin)-4-((3-fluoropropyl) (4

(5,6,7,8-tetrahyvdro-1,8-naphthlyridin-2-y) but)amino) buanoic acid: To a mixture of ('S)

2-amino-4-((3-fluoropropyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid (140 mg, 344upmol) inTHF (1 mL)and H20 (0.25 mL) was added 2

chloropyrimidine-5-carbonitrile (53 mg, 378 pmol) and NaHCO3 (144 mg, 1.72 mmol) and 

the resulting mixture was stirred at 50° C for I h and then concentrated in vacuo. The crude 

residue was purifed by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): 

m/z = 4701 (M+H)'. '14 NMR (400 MIz, Methanol-da) 6 ppm 8.50 - 8.65 (i, 2 H) 7.28 (d, 

J=7.21 Hz, 1H) 6.47 (d,,J=7.34 Hz, I H) 4.58 (t, J=5.62 Hz, 11H) 4.37 - 4.49 (m. 2 H) 3.38 

3.45 (in, 2 H) 2.90 - 3.23 (m. 6 H) 2.73 (t, =6.24 Hz, 2 H) 2.58 - 2.67 (in, 2 H) 1.98 - 2.31 

(i, 4 H) 1.88 - 1.94 (in, 2H) 1.66 - 1.83 (in 4 H).  

[00717] Compound 262: 4-((3-uoropropyl) (4-(5,6,7,8-tetrihydro-1,8-naphthyridin-2-yIl) 

butyl)amino)-2-((5-(trifuoromethlz')pyrimidin-2-y) amino) butanoic acid.  

[00718 Compound 263: (S)-2-((1H-pyrazolo[3,4-dpvrimidin-4-yl) amino)-4-(3-

fluoropropyl) (4-(5,6,7,8-tetrihydro-1,8-naphthydridin-2-yl) butyl)amino) butanoic acid: To 

a mixture of (S)-2-anino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) 

buty)ainno) butanoic acid (100 mg. 259 pmol) inTHF (1 mL) and H20 (0.25 mL) was 

added 4-chlioro-IH-pyrazolo[3,4-d]pyrimidine (44 ig, 285 pmol) and NaHCO3 (109 mg, 

1.30 mmol) and the resulting mixture was heated to 70 C for I h and then cooled to rt and 

then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title 
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compound. LCMS (ESI+): m/z = 485.3 (M+H). 'HNMR(400 MHz, Methanol-d.) 6ppm 

8.25 (br s, 1 H) 8.17 (s. 1 H) 7.23 (br d, J=7.09 Hz, I H) 6.43 (d,3=7.34 Hz, 1 H) 4.78 (br s, 

1 H) 440 - 4.64 (i, 2 H) 3.39 (br s. 2 H) 2.88 - 3.29 (in, 6 H) 2.61 - 2.75 (m, 4 H) 2.29 - 2.43 

(m, 1H) 2.18 (tdJ=5.00,14.95 Hz, 1H) 1.95 -2.11 (m, 2 H) 1.68 - 1.92 (m, 6 H).  

[007191 Compound 264: (S)-2-((5-bromopyrimidin-2-v1) amino)4-((3-fluoroprpyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)

2-amino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butvl)amino) 

butanoic acid (140 mg. 344 pmol) in THF (2 mL) and 120 (0.5 mL) was added 5-bromo-2

chloro-pyrimidine (73 mg, 378 mol) and NaHCO3 (144 mg, 1.72 mmol) and the resulting 

mixture was stirred at 70° C for 6 h and then concentrated in vacuo.The crude residue was 

purified by reverse phaseprep-H-PLC to give the title compound LCMS (ESI+): m/z = 523.1 

(M+1). H NMR (400 MHz, D20) 6 ppm 8.38 (d,,J::2.2() Hz, 2 H) 7.45 (d, J=7.34 Hz, 1H) 

6.48 (dd, J=4.59, 7.27 Hz, 1 H) 4.42 - 4.63 (in, 3 H) 3.26 - 3.40 (in, 6 H) 3.16 (br d,=:7.58 

Hz, 2 H) 269 (br t,,J=6.11 Hz, 2 H) 2.62 (br d,,J=4.28 Hz, 2 H) 2.38 (qd,J=5.43, 18.94 Hz, I 

1) 2.17- 2.28 (m, 1 1) 1.98 - 2.13 (m, 2 H) 1.82 (q, J=5.93 iz, 2 H) 1,65 (br d,.J=3.30 Hz, 4 

1-).  

[00720] Compound 265: 2-((6-(1H-pyrazol-1-yl) pvrimidin-4-yl) amino)-4-((3

fluoropropyl) (4-(5.6,7,8-tetrahidro-1.8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00721 1 Compound 266: (S)-4-((3-floropropy (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl)butyl) amino)-2-((2-(trifluoromnethlyl)pyrimidin-4-yl) amino)butanoic acid:To a 

solution of (S)-2-amino-4-((3-fluoropropyl) (4-(5,67,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyi)ainno) butanoic acid (150 mg, 368 inol) in THF (4 mL) and 120 (1 nL) was added 

4-chloro-2-(trifluoromethyl)pyrimidine (74 ing, 405 pnol) and NalHCO3 (155 mg, 1.84 

mmol) and the resulting mixture was stirred at 70° C for I 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= 513.1 (M+)1-). II NMR (400 MHz, D20) 6 ppm 8.22 (br d .1=5.75 Hz, 

I H) 7.49 (br d, J=7.09 Hz, I H) 6.84 (d, J:=6.24 Hz, I H) 6.52 (br d, J=7.34 Hz, I H) 5.91 

6.26 (m, 1 H)4.72 (br s. I H) 3.14 - 3.50 (in, 8 H) 2.61 - 2.78 (m. 4 H) 2.21 - 2.52 (m,4 H) 

1.82 - 1.94 (m, 2 H) 1.69 (br s, 4 1H) 

[00722] Compound 267: (S)-2-((5-cyclopropylpyrimidin-2-yl) amino)-4-((3-fuoropropy) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To a mixture of 

(S)-2-ainino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl) butyl)ainno) 

butanoic acid (150 nig, 368 mol) in TIF (4 mL) and 1120 (1 mL) was added 1-cyclopropyl

4-fluorobenzene (56 mg, 405 pmol)and NaHC0 (155 mg, 1.84 mmol)and the resulting 
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mixture was stirred at 700 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+): m/z = 485.2 (M+H)*. IH NMR (400 MHz, D20) 6 ppm 8.32 (s. 2 

1-1) 7.45 (d,J=7.34 liz, 1 H) 6.49 (d,.J=7.34 Hz, 1H) 4.54 - 4.64 (m, 2 H) 4.45 (t, J=5.44 liz, 

1H) 3.13 - 3.40 (i 8 H) 2.60 - 2.72 (m, 4 H) 1.97 - 2.44 (m, 4 1-1) 1.78 - 1.86 (in, 3 H) 1.66 

(br d,,=3.67 Hz, 4 H) 0.90 - 1.00 (M, 2 H) 0.57 - 0.68 (in, 2 H).  

Scheme 28, Compound 268: 
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[00723] Step 1: (S)-2-((5-bromoprimnidin-4-yl) amino)-4-((3-luoropropy.) (4-(5,6,7,8

tetrahidro-1,8-nphtlhyridin-2-yl) butyl)amino) buanoic acid: To a solution of (S)-2

anino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) butyl)amino) 

butanoic acid (140 mg,344 pmol) inTHF (4 mL) and H20 (I1mL) was added 5-bromo-4

chloropyrimidine (73 mg, 378 Lmol)and NaHCO3 (144 mg, 1.72 mmol) and the resulting 

mixture was stirred for 17 h at 600 C and then cooled to rt and concentrated in vacuo to give 

the title compound that was used without further purification. LCMS (ESI--): m/z= 523.2 

(M+H)y.  

[007241 Step 2:( S-4-(3fluoropropyl) (4-(5,6,7,8-terahVdro-,8-naphthyridin-2-l) 

butyl)amino)-!2-(yrimidin-4-ylamino) butanoic acid: To a mixture of (S)-2-((5

bronopyrimidin-4-yM) amino)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) bityl)amino) butanoic acid (170 mg. 325 imol) in MeOI (10 mL) was added 10 wt% 

Pd/C (200 mg) and the resulting mixture was stirred under ain H atmosphere for 16 h and 

then filtered and concentrated in vacno. The crude residue was purified by reverse phase 

prep-HPLC to give the title compound. LCMS (EST+): m/z = 445.2 (M-H)>. 'H NMR(400 

-z, Methanol-d) 6 ppm 8.40 ('s, 1H) 8.02 (br d,,[=5.26 Hz, 1 H) 7.24 (d J=7.2 Iliz, 1-) 

6.61 (br d, J=5.87 HzI I H) 6.45 (d,,=7.34 Hz, I H) 4.54-4.63 (in, I H) 4.33 - 4.51 (in, 2 H) 

3.36 - 3.43 (m, 2 H) 289 - 3.27 (M, 6 H) 272 (t,J=6.30 Hz, 2 H) 2.57 - 2.66 (i, 2 H) 1.96 

2.29 (m, 4 H) 1.85 - 194 (m, 21 1) 1.68 - 1.81 (m, 4 1).  
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[00725] Compound 269: ()-2-((3-cyanopyrazin-2-y1) amin)-4-((3-luoropropyl) (4

(5,6,7,8-tetrahydro-1,8-napzthyridin-2-y1) butyl)amino) butanoic acid: ITo a mixture of (S)

2-ainino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyl)amino) 

butanoic acid (140 mg, 344 umol in i-PrOH (3 mIL) was added 3-chloropyrazine-2

carbonitrile (53 ig, 378 pmol) and DIPEA (299 iL, 1.72 iniol) and the resulting mixture 

was stirred at 70° C for I h and then concentrated in vacuo. The crude residue was purified 

by reverse phaseprep-HPLC to give the title compound. LCMS (ES-): m/z = 470.1 

(M+H)-. II HNMR(400 MHz, Methanol-d4) 6 ppm 8.26 (d, J=2.45 Hz, 1H) 7.90 (d,J=2.45 

Hz, 1H) 7.25 (d, J:7.34 z, 11-1) 6.45 (d, J'7.34 Hz, 1H) 4.59 (t, J:5.69 Hz, 1-H) 4.44 

4.49 (n, 2 H) 3.37 - 3.42 (m. 2 H) 2.83 - 3.23 (m, 6 H) 272 (tJ=6.17 Hz, 2 H) 2.59 -266 

(m, 2 H) 1.98 - 2.31 (m, 41H) 1.86 - 1.93 (, 2 H) 1.65 - 1.82 (n. 4 H).  

[007261 Compound 270: (V)-4-((3-luoroprpyl,) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) butyl)amino)-2-((2-mnthyl-2H-pyrazolo[4,3-dpyrimidin-7-vl) amino) butanoic acid: 

To a solution of (S)-2-ainio-4-((3-flioropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino) butanoic acid (100 mg. 259 pmol) in THF (1I mL) and 1-H20 (0.25 mL.) was 

added 7-chloro-2-methyl-2--pyrazolo[4,3-d]pyrimidine (53 mg, 285 inol) and NaHCO3 

(109 mg, 1.30 mmol) and the resulting mixture was heated to 70° C for I h and then cooled to 

rt and then concentrated in vacno. The crude residue was purified by prep-HPLC to give the 

title compound. LCMS (ESI+) m/z = 499.3 (M+H-)+. 11HNMR(400 MHIz, Methanol-d1 ) 6 

ppm 8.27 (s, I H) 8.07 - 8.16 (m, 1 H) 7.24 (br d J:=7.21 Hz, I H) 6.44 (d, 1=7.34 Hz, I H) 

4.78 (br s, 1 H)4.41 - 4.62 (m, 2 H) 3.97 (s, 3 H) 3.39 (br s. 2 H) 2.84 - 3.29 (m, 6 H) 2.58 

2.78 (m, 4 H) 2.26 - 2.44 (m, 1H) 1.95 - 2.22 (m, 3 1) 1.65 - 1.93 (n, 6 11).  

[007271 Compound 271: 4-((3-fluoropropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yVl) 

butvl)amino)-2-((2-(pridin-3-yl) quinazolin-4-yl) amino) butanoic acid.  
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Scheme 29, Compound 272: 
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[00728] Step 1: (S)-2-((.5-bromopyrinidin-4-yl) amino)-4-((3-fluoropropy) (4-(5,6,78

tetrahidro-1,8-naphtlhyridin-2-y) butl)ainino) buanoic acid: To a mixture of ( S)-2-amino

4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-vl) butyl)amino) butanoic acid 

(140 mg, 344 pmol) in THF (4 mL) and H20 (I nL) was added 5-broino-4-chloropyrimidine 

(73 mg. 378 pmol) and NaHCO3 (144 mg, 1.72 mmol) and the resulting mixture was stirred 

for 17 h at 60° C and then cooled to r and concentrated in vacuo to give the title compound 

that was used without further purification. LCMS (ES+): m/z = 5232(M+H)v.  

[00729] Step 2: (S)-4-((3-fluoropropyl) (4-(5,6,7,8-tetr'ahydro-1,8-naphthyridin-2-,) 

butyl)amino)-2-((5-phenylpyrimidi n-4-yl) amino) butanoic acid: To a mixture of (S)-2-((5

bromopyrimidin-4-yi) amino)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino) butanoic acid (170 mg, 325 pmol) in dioxane (4 mL)and H20 (1 mL) was 

added phenylboronic acid (59 mg, 487 mol), K2CO3 (90 mg. 650 pmol) and Pd(dppf)Cl2 

(24 mg, 32 mrnol) and the resulting mixture was stirred for 2 h at 100° Cand then 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 = 521.3 (M+H)+. 1H NMR(400 MHz, 

Methanol-d4) 6 ppm 847 (s, 1IH) 799 (s, 1H) 7.51 - 7.58 (m, 2 H) 7.41 - 749 (m, 3 H) 7.19 

- 7.24 (m, I H) 6.42 (d, J=7.34 Hz, 11-1) 4.56 (t,J=5.62 Hz, IH) 4.42 - 4.49 (m, 2 1-1) 3.37 

(dd, J:4.83, 6.42 Hz. 2 H) 2.84 - 3.25 (m, 6 H) 2.70 (t, 1=6.24 Hz, 2 H) 2.57 (br t, =6.72 Hz, 

2 H) 2.19 (q, J=5.75 Hz, 2 H) 1.83 - 2.09 (m, 4 H) 1.58 - 1.77 (m, 4 1), 
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Scheme 30, Compound 273: 
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[007301 (S)-2-((6-chloropyrimidin-4-yl) amino)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-y) butyl,)amino) butanoic acid: To a solution of (S)-2-amino-4-((3

fluoropropyl) (4-(5,6,7,8-tetrahydro-I,8-naphthyridin-2-yl) butyl)amino) butanoic acid (140 

mg, 344unol) inTHF (4 mL) and H20 (1 mL) was added 4,6-dichloropyrimidine (56 mg, 

378 pmol) and NaHCO3 (144 mg, 1.72 mmol) and the resulting mixture was stirred at 600 C 

for 17 h and then allowed to cool to rt and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z = 479.3 (M+H + 

[007311 (S-4-((3-fluoroproplv) (4-(5,6,7,8-tetraiydro-1,8-nap-htiyridin-2-yl) 

butvl)amin,)-2-((6-phienvlpyrimidi n-4-vl) amino) butanoic acid: To a mixture of (S )-2-((6

chloropyrimidin-4-yl) arnino)-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1.8-naphthvridin-2

yl) butyl)amino) butanoic acid (164 mg, 342 Pmol) in dioxane (4 mL) and H20 (1 mL) was 

added phenylboronic acid (63 mg. 514 pLmol), K2C03 (95 mg, 685 pmol) and Pd(dppf)Cl2 

(25 mg, 34 mol) and the resulting mixture was stirred for 2 h at 1000 C and then cooled to rt 

and concentrated in vacuo. The crude residue was purified by reverse phase prep--IPLC to 

give the title compound. LCMS (ESI+): m/z= 539.9 (M+1H). 1tH NMR(400 MHz, Methanol

d4 ) 6 ppm 8.45 (s, 1 H) 7.95 (s, 11H) 7.32 - 7.57 (m, 6 H) 6.48 (d,,J=7.34 Hz, I H) 5.79 - 6.12 

(in, I H) 4.61 (t, J=5.26 Hz, 1 H) 3.36 - 3.45(m, 2 H) 2.53 - 2.98 (m, 10 -) 1.85 - 2.25 (m, 6 

H) 1.45 - 1.71 (m, 4 H).  

[007321 Compound274:4((S)-2-fluoro-3-methoxypropyI) (4-(56,7,8-tetrahydro-1,8

napht/yridin-2-yl) butyl)amino)-2-((-methyl-H-pyrazolo[3,4-dlpyrimnidin-4-.l) amino) 

butanoic acid.  

[007331 Compound 275: 2-((5-cvanopyrimidin-2-y) amino)-4-(((S)-2-fluoro-3

methoxpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthiyridin-2-.l) but/l)amino) butanoic acid.  
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[00734] Compound 276: 4-((()-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((5-(trifluoromethyl)pyrimidin-2-yl) amino) butanoic 

acid.  

[00735 Compound 277: (S)-4-((()-2-fluoro-3-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) btyl,)amino)-2-(pyridin-2-ylamino) butanoic acid.  

[007361 Compound 278: (S)-2-((H-pyrazlo[3,4-Ipyrimidin-4-y) amino)-4-(((S)-2

fluoro-3-mehoxypropy) (4-(5,6,7,8-tetrahydro-1,8-napithyridin-2-yl) butyl)amino) 

butanoic acid: To a mixture of (S)-2-amino-4-(((S)-2-fluoro-3-methoxpropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyidin-2-vl) butyl)aino) butanoic acid hydrochloride (200 mg, 462 

ptmol) in'THF (2 mL) and H20 (0.5 mL) was added NaHCO3 (116 mg. 1.39 mmol) then 4

chloro-1-i-pyrazolo[3,4-d]pyrimidine (79 ng, 508 pmol)and the resulting mixture was 

heated to 70° C for I h, cooled to rt, adjusted to pH= 6 by the addition of 1I M aq. HC, 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)y. IH NMR (400 MHz, Methanol-d4) 6 ppm 

8.93 (br s, 1H) 8.65 (s, 1 H) 7.59 (d,J78Hz, 1H) 6.67 (d J=7.28 Hz, 1 1) 5.15 - 5.33 

(in, 2 H) 3.72 (d, J=3.53 I-z, 1H) 3.64 - 3.70 (i, 2 1-1) 3.55 - 3.63 (in, 2 1-1) 3.48 - 3.54 (in, 3 

H) 3.40 (s, 5 H) 2.77 - 2.84 (m, 4 H) 2.49 - 2.69 (in, 2 H) 1.79 - 1.98 (in, 6 H).  

[00737] Compound 279: 2-4(5-bromopyrimidin-2-yl) amino)-4-(((S)-2-fluoro-3

methoxypropyI) (4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) butyl)amino) butanoic acid.  

[007381 Compound 280: 2-((6-(1H-pyrazo-J1-y1) pyrimidin-4-yl) amino)-4-(((S)-2-fluoro

3-methoxvpropyl) (4-(5,6.7,-tetralydro-1,8-n aphthyridin-2-y) butl)amino) butanoic acid.  

[00739] Compound 281: 4-((()-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((2-(trifluormethy.9pyrimidin-4-y) amino) butanoic 

acid.  

[00740] Compound 282: (S)-2-((5-cvclopropylpyrinidin-2-yl) amino)-4-(((.)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: 

To a mixture of (S)-2-ainino-4-(((S)-2-fluoro-3-methoxpropyl) (4-(5,6,7,8-tetrahiydro-1,8

naphthyridin-2-y) butiyl)amino) butanoic acid hydrochloride (100 ig, 252 pmol) inTHF (1 

mL) and 120 (0.25 nL) was added NaHC03 (106 ng, 1.26 mmol) then 5-cyclopropyI-2

fluoropyrimidine (38 ng, 277 pmol) and the resulting mixture was heated to 700 C for I h 

and then cooled to rt and adjusted to pH:= 6 by the addition of I M aq. HCI and then 

concentrated in vacno. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 515.2 (M+H)*.' 'H NMR (400 MHz, Methanol-d4) 6 

ppm 8.03 (s, 2 H) 7.35 (d,, =7.28 Hz, 1 H) 6.48 (d, J=7.50 Hz, 1 H) 4.75 - 4.81 (ni H) 4.35 
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(t, J::5.95 Hz, 11-1) 3.57 (d, J=4.19 Hz, 1H) 3.49 - 3.53 (i, 1 H) 3.37 (dtJ=:8.65, 5.82 -z,2 

H) 3.32 (s, 3 H) 2.81 - 2.95 (m, 4 H) 2.76 - 2.80 (in, I H) 2.72 (br t, J=6.28 Hz, 3 H) 2.66 (t, 

J=7.83 Hz, 2 H) 2.02 - 2.20 (m, 2 H) 1.80 - 1.91 (m, 3 H) 1.69 - 1.79 (m, 2 H) 1.57 - 1.68 (m, 

2 H) 0.91 (br ddJ=8.38, 1.54 Hz, 2 1) 0.55 - 0.62 (in, 2 H).  

[007411 Compound 283: 4-(((S)-2-j7 oro-3-methoxpropyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino)-2-(pyrimidin-4-ylamino) butanoic acid.  

[00742] Compound 284: (S-2-(-cyanopyrazin-2-y)amino)-4-(((S)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: 

To a mixture of (S)-2-aniino-4-(((S)-2-fluoro-3-inethoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (200 ng, 462 pimol) in i-PrOH 

(2 mL) was added DIPEA (402 pL, 231 mmol) then 3-chliorpyrazine-2-carbonitrile (71 mg.  

508 pmol) and the resulting mixture was heated to 70° C for I h, cooled to rt, adjusted to p-I 

6 by the addition of I M aq. HC, and then concentrated in vacuo. The crde residue was 

purified byprep-HPLCto givethe title compound LCMS (ESI+): m/z =500.2(M+H)-' IH 

NMR (400 MHz, Methanol-d4) 6 ppm 8.30 (d,.J=2.43 Hz, 111) 8.00 (d, J=2.43 -z, 1 H) 7.59 

(d, J=7.50 Hz, 1 1-1) 6.64 (dJ=7.28 Hiz, 1-1) 5.09 - 5.28 (in, 11-1) 4.81 (dd, J=8.82, 5.29 Hz, 

1 H) 3.62 - 3.73 (in, 3 H) 3.54 - 3.62 (n, I H) 3.42 - 3.54 (m, 4 H) 3.40 (s, 3 H) 3.32 - 3.39 

(m, 2 H) 2.76 - 2.85 (m, 4 H) 2.49 - 2.60 (in 1 H) 2.33 - 2.45 (n, I H) 1.96 (dt, J=11.74, 5.93 

I-Iz, 2 1-1) 1.74 - 1.92 (in, 4 11).  

[007431 Compound 285: (S)-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)aiino)-2-((3-methyl-H-pyrazolo[4,3-dpvrinidin-7-y) amino) 

butanoic acid.  

[00744] Compound 286: (S)-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-etrahydro-1,8

naphthyridin-2-yl) buty)amino)-2-((5-pIenylpyridin-2-yl) amino) butanoic acid.  
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Scheme 31, Compound 287: 
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[00745] Step 1:S)-tert-buty 4-S)2-fluoro-3-methoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(4-phenylpridin-2-yI) amino) buanoate: To a mixture 

of (S)-tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxvpropyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (150 mg.331 pmol) and 2-chloro-4

phenylpyridine (52 mg,276 pmol) in t-AmOI- (3 mL) was added2.0M t-BuONa in THIF 

(276 pL, 552 ptmol) and t-BuXPhos Pd G3 (22 ing, 28 pmol) and the resulting mixture was 

heated to 100° C for 5 h, cooled to rt, and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): n/z = 606.3 (M4H)+.  

Note: The t-butyl ester was prepared in ananalgous manner to Compound 213.  

[00746] Step 2: ()-4-(((S)-2-fuoro-3-methoxvpropyil) (4-(5,6,7,8-tetrahidro-1,8

naphthyridin-2-yl) butyl)amino)-2-((4-phenylpyridin-2-9) amino) butanoic acid: (S)-tert

butyl 4-(((S)-2-fluoro--3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-((4-phenyipyridin-2-l) amino) butanoate (167 mg, 276 pnol) was taken up 

in in 3:1 DCM/TFA (4 mL) and the resulting mixture was stirred at rt for 16 h and then 

concentrated invacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+) m/z:::5503(M+H)+. 1H NMR (400 MHz, DMSO-d6) 6 

ppm 8.06 (br d, J=6.48 Hz,1 IH) 7.82 (br d, J=3.55 Hz, 2 H) 7.54 - 7.62 (m, 4 H) 7.45 (br s. I 

H) 7.29 (br d,,1=6.36 Hz, 1 H) 6.62 (d, J=7.34 Hz, I H) 5 17 - 5.40 (i, I H) 4.81 (br s. I H) 

3.32 - 3.55 (m, 8 H) 3.30 (s. 3 H) 3.23 (br s, 2 11) 270 (br d,,1=6.24 Hz, 4 H) 2.44 (br s, I H) 

2.27 (br d, J=8.93 Hz, I H) 1.59 - 1.85 (m, 6 H).  
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Scheme 32, Compound 288: 
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[007471 Step 1: (S)-tert-buty 4((S)-2-fluoro-3-metlhoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butyl)anino)-2-((6-phenyipyrazin-2-yl) amino) butanoate: To a mixture 

of (S)-tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5.6,7,8-tetrahydro-,8

naphthyridin-2-yl) butyl)amino) butanoate (150 mg, 331 pmol) and 2-chloro-6

phenylpyrazine (53 mg, 276 pmol) in t-AmOH (3 mL) was added 2.0M t-BuONa inTHF 

(276 pL, 552 pmol) then t-BuXPhos Pd G3 (22 mg, 28 pmol) and the resulting mixture was 

heated to 1000 C for 5 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)+.  

[007481 Step 2: (S)-4-(((S)-2-fluoro-3-methoxyjpropl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((-phenIlpyrazin-2-yl) amino) butanoic acid: (S)-tert

butyl 4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butvl)amino)-2-((6-phenylpyrazin-2-vl) amino) butanoate (200 mg, 330 pmol) was taken up 

in 3:1 DCM/TFA (2 mL) and the resulting mixture was stirred at rt for 16 h and then 

concentrated in acuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): mn/z= 551.3 (M+H)+. 1- NMR (400 MHz, DMSO-d6) 0 

ppm 8.26 (s, I H) 7.90 - 8.02 (in, 3 H) 7.37 - 7.46 (m. 3 H) 6.99 (d, J=7.06 Hz, 1 H) 6.18 (dd, 

J=7.28, 2.43 Hz. I H) 4.55 - 4.80 (m, I H) 4.43 (br d, J=5.73 Hz, I H) 3.36 -1.50 (n, 2 H) 

3.09 - 3.24 (m, 5 H) 252 - 2.77 (m, 7 H) 2.29 - 2.47 (in, 3 H) 2.00 (br dd, J=13.34, 6.50 liz, I 

-) 1.77 - 1.88 (m, 1 H) 1.64 - 1.74 (in, 2 1-1) 1.45 - 1.56 (in, 2 ) 1.31 - 1.41 (m, 2 1-1).  

[00749] Compound 289: 4-((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino,)-2-((2-(pyridin-3-y/) quinazolin-4-yl) amino) butanoic acid.  
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[00750] Compound 290: 4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((5-plienvlpyrimidin-4-yl) amino) butanoic acid.  

1007511] C om pound291:4-((()-2-fluoro-3-methoxypropy) (4-(56,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-phenylpyrimidin-4-vi) amino) butanoic acid.  

[007521 Compound 292: 2-((1-metlhyl-iH-pyrazolo[3,4-d/pyrimidin-4-yl) amino)-4-((2

phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-y) butyl)amino) butanoic acid.  

[00753] Compound 293: 2-((5-cyanopyrimidin-2-y) amino)-4-((2-phenoxyethyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[007541 Compound 294: 4-((2-phenoxyethv) (4-(5,6,7,8-tetrahVdro-1,8-naphhyridin-2

y,) butyi)amino)-2-((5-(trifluoromethy)pyrimidin-2-y) amino) butanoic acid.  

[00755] Compound 295: 2-((H-vraoiol3,4-d]pyrimidin-4-yl) amino)-4-((2

phenoxyethyl) (4-(5,6,7,8-tetralydro-1,8-naphthVridin-2-yi) buyl)amino) butanoic acid.  

[007561 Compound 296: 2-((5-bromopyrimidin-2-yl) amino)-4-((2-phenoxyethv) (4

(5,6,7,8-tetrahyvdro-18-naphthyridin-2y)butl)amino) butanoic acid.  

[00757] Compound297:2-((6-(IH-pyrazol-1-.yl)pyrimidin-4-vl)amino)-4-((2

phenoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)amino) butanoic acid.  

[00758] Compound 298: 4-((2-phenoxyetyi) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2

l) butyl)amin,)-2-((2-(trifluoromethvl)pyrimidin-4-y) amino) butanoic acid.  

[00759 Compound 299: 2-((5-cclopropylpyrimidin-2-vl) amino)-4-((2-phenoxvethyi) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) butyl)amino) butanoic acid.  

[00760 Compound300:(S)-4-((2-phenoxyethyl)(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin

2 -yl) butyl)anmino)-2-(pyrimidin-4-ylamino) butanoic acid.  

[007611 Compound 301: 4-((2-phenoxyethVI) (4-(5,6,7,8-tetrahVdro-1,8-naphtIhridin-2

yl) butyi)amino)-2-((6-phenyipyrimidin-4-v) amino) butanoic acid.  

[00762] Compound 302: (S)-4-((2-phenoxyethv) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) butyl.)amino)-2-((-phenylpyrimidin-4-yl) amino) butanoic acid: To a (S)-2-amino-4

((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid 

hydrochloride(150 mg. 324 pmol) in 4:1 THF/H20 (2 mL) was added 5-bromo-4

chloropyrimidine (69 mg. 356 mol)and NaiCO3 (136, 1.62 mmol) and the resulting 

mixture was stirred at 70° C for 2 h. The reaction mixture was cooled to rt and then 

concentrated in vacuo to give a (S)-2-((5-bromopyrimidin-4-l) amnino)-4-((2-phenoxyethl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino) butanoic acid intermediate, which 

was used without further purification. Of the butanoic acid intermediate, 189 mg, 324 umol, 

was mixed with phenylboronic acid (43 mg. 356 pmol) in 3:1 dioxane/HO (3 mL), to which 
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was addedC03 (90 mg,649 imol) then Pd(dppf)Cl2 (24 mg, 32 pmol) and the resulting 

mixture was heated to 100° C for 2 h. The reaction mixture was 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+): n/z = 581.3 (M+H)., 11 NMR (400 MHz, Methanol-d4) 6 

ppm 8.42 (s, I H) 7.94 (s, 1H) 7.45 - 7.51 (i, 2 H) 7.38 - 7.45 (m, 3 H) 7.20 - 7.30 (in, 3 H) 

6.83 - 7.00 (in, 3 H) 6.42 (d J=:7.34 Hz, 1 H) 4.52 (dd J:=6.79, 4.22 Hz, 1 H) 4.19 (t, J::::5.14 

Hz, 2 H)3.33 - 3.41 (m, 3 H) 3.20 -3.30 (in, 2 H) 2.88 - 3 11 (n, 3 H) 2.70 (t, J=6.17 Hz, 2 

H) 2.57 (br t, J=6.97 Hz, 2 H) 2.22 - 2.32 (in, 1 H) 2.12 - 2.20 (in. 1 H) 1.86 (q, J=5.90 Hz, 2 

H) 1.55 - 1.72 (m, 4 H).  

[00763] Compound 303: 4-((2-phenoxyetyI) (4-(5,6,7,8-tetrahydro-1,8-naphtlhvridin-2

yl) buty/)amin)-2-((2-(pyridin-3-yl) quinazolin-4-l) amino) butanoic acid.  

[007641 Compound 304: 4-((2-(4-luorophenoxy)ethlI) (4-(5,6,7,8-tetrahydr-1,8

naphthyridin-2-yl) butyl)amino)-2-((1-methyl-H-pyrazlo[3,4-lpyrimidin-4-y) amino) 

butanoic acid.  

[00765] Compound 305: 2-((5-cyanopyrimidin-2-yl) amin)-4-((2-(4-fluorophenoxy)ethyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphtlivridin-2-yl) buty)amino) butanoic acid.  

[00766] Compound 306: 4-((2-(4-fluorophzenoxy)ethy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-(trifuoromncethyl)pyrimidin-2-y.Vl) amino) butanoic 

acid.  

[007671 Compound 307: 2-((H-pyrazolo[3,4-drpyrimidin-4-y) amino)-4-((2-(4

fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butvl)amino) butanoic 

acid.  

[007681 Compound 308: 2-((5-bromopyrimidin-2-yl) amino)-4-((2-(4

fluorophenoAy)etrhyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yI) butyl)amino) butanoic 

acid.  

[00769 Compound 309:()-2-((6-(H-pyrazl1-y-Vl)pyrimidin-4-Vl)amino)-4-((2-(4

fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahyidro-1,8-naphth/yridin-2-yl) butyl)amino) butanoic 

acid.  

[00770] Compound310:(S)-4-((2-(4-fluorophenoxy)ethyl) (4-(5,6,78-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((2-(trifluoromethyl)pyrimidin-4-yl) amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(4-fuorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-vl) butyl)amino) butanoic acid (120 mg, 270 pnol) and 4-chloro-2

(trifluoroniethyl)pyrimidine (59 mg, 324 pmol) in TIF (2 rL) H20 (0.5 m) was added 

NaHCO3 (113 mg, 1.35 mmol) and the resulting mixture was stirred at 700 C for I h and then 
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concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z= 591.3 (M+H)+. 'H NMR (400 MHz, Methanol-d4) 6 

ppm 8.01 (br s, 1 H) 7.32 (br d, J=6.84 Hz. I H) 6.91 (br d, J=7.94 Hz, 2 H) 6.81 (br s, 2 H) 

6.60 (br s. 1 H) 6.47 (br d, J=7.50 Hz, 1H) 4.61 (br s, 1 H) 4.10 (br d, J=397 Hz, 2 H) 3.38 

(br s, 2 H) 3.25 (br s, 2 1-1) 3.11 (br s, 11-) 3.00 (br d, J=5.95 -z,2 H) 2.88 (br s, 1H)2.59 

2.80 (in, 4 H) 2.28 (br s, I H) 2.06 (br s, 2 H) 1.67 - 1.90 (m, 5 H).  

[00771] Compound 311: (S)-2-((-cyclopopylpyrimidin-2-yI)amino)-4-((2-(4

fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahlro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((2-(4-fluorophenoxy)ethy) (4-(5,6,7,8-tetrahy dro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 337 pmoil) in 4:1 THF/H20 (2m.L) 

was added 5-cvclopropyl-2-fluoropyrimidine (51 mg, 371 imol) and NaHCO3 (85 mg, 1.01 

mmol) and the resulting mixture was heated to 70° C for I h and then cooled to rt and then 

concentrated in vacuo. The crude residue was purified byprep-HPLC to give the title 

compound. LCMS (ESI+): n/z = 563.2 (M+H)y. IH NMR (400 MHz, Methanol-d4) 6 ppm 

8.29 (s, 2 11) 758 (d, J=7.34 Hz, 1H) 6.94 - 7.09 (m, 4 H) 6.64 (d, J=7.34 Hz, 1 H) 4.76 (dd, 

J=8.38, 5.20 Hz, 1 I) 4.35 (br t, J:=4.52 Hz, 2 1-1) 3.33 - 3.78 (m, 8 H) 2.73 - 2.86 (m. 4 H) 

2.52 - 2.65 (m, I H) 2.30 - 2.43 (m. 1 H) 1.70 - 2.01 (n, 7 H) 0.93 - 1.11 (m, 2 H) 0.61 - 0.76 

(m, 2 H).  

[00772 Compound 312: ()-4-((2-(4-fluorophenoxvy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-phenyipyrimidin-4-yl.) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2-(4-tluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yI) buty)amino) butanoic acid (120 mg, 270 pimol) and 4-chloro-6-phenyl

pyrimidine (62n g, 324 pmol)inTHF(2mL) and 120 (0.5 mL) was added NaHCO3 (113 

mg, 1.35 mmol) and the resulting mixture was stirred at 70° C for I 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 = 599.3 (M+-). HII NMR (400 MHz, Methanol-d) ppm 

8.29 - 8.45 (m, I H) 7.70 (br s, I H) 7.60 - 7.80 (m, I H) 7.40 - 7.47 (m. 3 H) 7.19 - 7.29 (i, 

I H) 6.78 - 6.85 (in, 4 H) 6.69 (s, I H) 6.47 (d, J=7.50 Hz, 1 H) 4.57 (br s, I H) 4.10 - 4.17 

(in. 2 H) 3.34 - 3.48 (m, 2 11) 313 (br s, 2 H) 3.08 (br s, 1 H) 3.00 (br s, 1H)2,93 - 2.94 (m, 

11-)2.80 - 2.93 (in, 11-1) 2.50 - 2.75 (m, 4 -) 2.27 (br s, 1 H) 2.14 (br d. J=5.29 I-Iz, 11-1) 

1.86 (br dd, J:=13.89, 6.84 Hz, 2 H) 1.93 (br s, I H) 1.78 (br s, 3 H).  

[00773] Compound 313: (S)-4-((2-(4-fuorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butiyl)amino)-2-((5-phenylpyrimidin-4-.vl) amino) butanoic acid: To a 

mixture of (S)-2-((5-bromopyrinmidin-4-yl) amino)-4-((2-(4-fluorophenoxy)ethvl) (4-(5,6,7,8
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tetrahydro-1,8-naphthyridin-2-l) butyl)amino) butanoic acid (202 mg, 336 pmol) in 3:1 

dioxane/H20 (2 mL) was added K2CO3 (93 mg, 672 pmol), phenylboronic acid (102 mg, 840 

punol), then Pd(dppf)C2 (25 mg. 34 pmol) and the resulting mixture was heated to 1000 C for 

2 1, cooled to rt, and then concentrated in vacuo. The crude residue was purified by prep

HPLCto give the title compound. LCMS (ESI+): m/z7= 599.3 (M+1-). H NMR (400 MHz, 

Methanol-d) 6 ppm 8.43 (br s, I H) 7.95 (br s, 1 H) 7.38 - 7.55 (In, 5 H) 7.26 (d, J=7.28 Hz, 

I H) 6.95 - 7.04 (n. 2 H) 6.83 - 6.93 (m. 2 H) 6.42 (d, J=7.28 Hz, I H) 449 - 4.58 (In, H) 

4.16 (t, J=5.18 Hz, 2 H) 3.34 - 3.40 (m, 2 H) 3.16 - 3.30 (n, 3 H) 2.84 - 3.11 (i, 3 H) 2.71 (t 

J=6.17 Hz, 2 11) 2.49 - 2.61 (m, 2 H) 2.10 - 2.34 (i 2 1-1) 1.82 - 1.94 (m, 2 H) 1.49 - 1.75 (in, 

4 H).  

[00774] Compound 314: ()-4-((2-(4-f1uorophenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yil) butyl)amino)2-U(2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of (S)-2-amino-4-((2-(4-fluorophenoxv)ethl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (150 mg, 312 pmol) in DMA (2 

mL) was added DIPEA (272 L, 1.56 niol) and then 4-chlioro-2-(pyridin-3-y)quilazoline 

(83 mg, 343 tmol) and the resulting mixture was heated to 70 C for 1 h and then cooled to 

rt, adjusted to pH = 6 by the addition of 1 M aq. HCl, and then concentrated in vacuo. The 

crude residue was purified by prep-HPLC to give the title compound. LCMS (ESI+): m/z= 

650.3 (M+H)+. IH NMR (400 MHz, Methanol-d4) 6 ppm 9.51 (d, J:=1.59 Hz, 1H) 8.77 (dt, 

J=8.01, 1.86 Hz, 1 H) 8.58 (dd, J=4.89, 1.59 Hz, I H) 8.03 (d, J=7.70 Hz, I H) 7.78 - 7.85 

(In. 1 H) 7.68 - 7.75 (m, I H) 746 (dd, J=7.95, 4.89 Hz, I H) 7.31 - 7.38 (i, I H) 720 (d, 

J=7.21 Hz, IH) 6,70 - 6.78 (n, 2 H) 6.62 - 6.70 (i, 2 H) 6.37 (d, J=7.34 Hz, 1 H) 5.01 (t, 

J=5.93 z, 11) 4.04 - 4.18 (, 2 H) 3.12 - 3.29 (i, 4 H) 3.09 - 3.11 (in, 1 H) 2.93 - 3.09 (in, 

3 H) 2.77 - 2.87 (in, I H) 2.57 - 2.68 (in, 4 H) 2.46 (ddt1 J=14.72, 9.7T 5.00, 5.00 Hz, I H) 

2.22 - 2.33 (in, 1 H) 1.65 - 1.86 (in, 6 1).  

[00775 Compound 315: (S)-4-((2-(4-fluorophenoxvy)etiyl)(4-(5,6,7,8-tetrihydro-1,8

naphthyridin-2-il) butyil)amino)-2-((2-methyl-2H-pyrazolo[4,3-dlpyrimidin-7-y) amino) 

butanoic acid: To a mixture of (S)-2-aino-4-((2-(4-fluorophenoxv)ethyl) (4-(5,6,7,8

tetrahvdro-1.8-napithvridin-2-vl) butyl)amino) butanoic acid (150 mg, 337 mnol) in 4:1 

THFAhO (2 mL) was added 7-chloro-2-methyl-2H-pyrazolo[4,3-dipyrimidine (63 ing, 371 

ptmol) and NaHCO3 (85 mg. 1.01 iniol) and the resulting mixture was heated to 70° C for I 

hand then cooled to rt and then concentrated in vacuo. The crude residue was purified by 

prep-HPLCto give tfhetitlecompound. LCMS (ESI): i/z= 577.3 (M+H1)'.'INMR(400 

M.Hz, Methanol-d4) 6 ppm 8.46 (d, =19.81 Hz, 2 H) 7.58 (d, J=7.34 Hz, I H) 6.93 - 7.03 (in, 
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4 1-1) 6.65 (d, J:=7.34- Hz, I I) 5.11 (dd, J:=8.62, 5.07 Hz, 11H) 4.32 - 4.45 (in, 2 I) 4.06 (s, 3 

H) 3.48 - 3.77 (in, 5 H) 3.42 (br t, J=7.95 Hz, 2 H) 2.66 - 2.86 (n, 5 H) 2.49 - 2.62 (n, I H) 

1.77 - 201 (in, I H) 1.68 - 2.03 (n 6 H).  

[00776 Compound 316: (S)-4-((2-ethoxyethy) (4-(5,6,7,-tetrahydro-1,8-naphtkrilin-2

yl) butvl)amino)-2-((1-meityl-1II-pyrazolo[3,4-djpyrimidin-4-yl) amino) butanoic acid: To 

a mixture of (S)-2-aino-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-1) 

butyl)amino) butanoic acid (150img, 396 unol) and 4-chlioro-i-nethl-H-pyrazolo[3,4

dipyrimidine (73 mg, 436 inol) in TIF (2 mL) and H20 (0.5 iL) was added NaHCO3 (166 

ng, 1.98 mmol) and the resulting mixture was stirred at 70° Cfor 1I i and then allowed to 

cool 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 = 511.3 (M+H). H NMR (400 

MI-Iz, Methanol-d) 6 ppm 8.25 (s, I H) 8.08 (s, 11-1) 7.18 (d, J=7.45 Hz, I H) 6.38 (d, J:=7.02 

Hz, 1 H) 4.77 (br s, I H) 3.95 (s, 3 H) 3.69 (br s, 2 H) 3.48 (q, J=:6.72 Hz, 2 H) 3.35 (br d, 

J=5.26 Hz, 3 H) 3.25 (br d, J=14.47 Hz, I H) 2.92 - 3.18 (m, 4 H) 2.68 (t, J=6.14 Hz, 2 H) 

2.57 (br t, J=7.02 Hz, 2 11) 228 - 2.44 (in, 1H) 2,13 (br dd, J=14.69, 5.48 Hz, 1H) 1.85 (q, 

J=5.92 lz, 2 11) 1.72 (br s, 4 H) 1.13 (t, J:=7.02 Hz, 3 H).  

[007771 Compound 317: (S)-2-((5-cyanopyrimidin-2-yl) amino)-4-((2-ethoxyethy) (4

(5,6,7,.8-tetrahydro-1,8-naphtlhy;ridin-2-y) butyl)amino) butanoic acid: To a mixture of (S)

2-amino-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid hydrochloride (150 mg, 361 Pmol) in 4:1 THF/H20 (2 mL) wasadded 2

chloropyrinidine-5-carbonitrile (55 ing,398 pmnol)and NaHCO3 (91 ng, 1.08 mnol) and the 

resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo.  

The crude residue was purified by prep-HPLC to give the title compound. LCMS (ESI+): m/z 

482.2 (M+H)*-. 'H NMR (400 tHz, Methanol-d) 6 ppm 8.48 - 8.63 (m, 2 H) 7.19 (d, 

J=7.45 Hz, I H) 6.40 (d.,J=7.45 Hz, I H) 4.42 (t,,J=5.92 Hz. I H) 3.66 (t,J=5.26 Hz, 2 H) 

3.49 (q,.J=702 Hz, 2 1-1) 3.34 - 3.41 (in, 2 H) 2,87- 3.26 (in, 6 H) 2,70 (t, .1=6.14 Hz, 2 H) 

2.52 - 2.62 (in, 2 H) 2.23 (dq J=14.03, 7.02 Hz, 1 H) 2.02 - 2.14 (in, I H) 1.82 - 1.93 (n, 2 

H) 1.70 (br s. 4 H) 1.11 - 1.20 (m, I1H) 1.16 (t, J=7.02 Hz, 2 H).  
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Scheme 33, Compound 318: 
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[00778 Step 1: N-(2-ethoxyethyl)-4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-yl) 

butanamide: To a solution of 4-(5,6,7,8-tetrahydro-1,8-aphthyidin-2-yi) butanoic acid (15 

g, 47.67 mmol) in DCM (150 mL) at 0° Cwas added CDI (8.50 g, 52.44 nmol) and then 2

ethoxyethananine (4.67 g, 52.44 mmol) and the resulting mixture was stirred at rt for 2 h.  

The reaction mixture was diluted with H20 and the layers were separated.The aqueous layers 

was extractedwithDCMandthcombinedorganic extracts were washed with brine, dried 

over Na2SO4, filtered, and concentrated in vacuo. 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 (ESI+): m/z = 291.7 (MH)+. 1 NMR (400 MI-Iz, CDC3) 6 ppm 

7.71 (br s, 1H) 7.07 (d, J=7.02 I-z, 1H) 6.34 (d, J=7.02 Hz, 1 1-1) 5.14 (br s, 1 -) 3.52 - 3.60 

(n, 4 H) 3.46 - 3.52 (im, 2 H) 3.36 - 3.43 (in,. 2 H) 2.70 (t, J=6.36 Hz, 2 H) 2.60 (t, J=6.80 Hz, 

2 H) 217 - 2.25 (i, 2 H) 1.86 - 204 (in, 4 H) 1.17 - 127 (m, 3 H).  

[00779 Step 2: N-(2-ethoxyethyl)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butan-1

amine: To a mixture of LiAlH4 (2.15 g, 56.63 mmol) in dioxaine (120 mL) at 10° C was 

added N-(2-ethoxyethyl)-4-(5.6,7,8-tetrahydro-1.8-naphthyridin-2-vi) butanamide (7.5 g, 

25.74 umol) and the resulting mixture was heated to reflux for 30 min and then cooled to rt.  

The mixture was then carefully neutralized by the cautious addition of 1-120 (2.6 mL), I M aq.  

NaOH (2.6 mL), then H20 (2.6 mL) again, followed by drying over MgSO4. The mixture was 

filtered and then concentrated in vacno to give the title compound that was used without 

further purification. LCMS (ESI+): m/z = 277.9 (M+H)',T H NMR (400 MHz, CDC3) 6 ppm 
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7.05 (d, J:7.28 Hz, 11-1) 6.34 (d, .J=7.28 Hz, 1H) 4.78 (br s, 1 H) 3.71 (s, 1H) 3.45 - 3.56 (in, 

4 H) 3.36 - 3.43 (in, 2 H) 2.77 (t, J=5.18 Hz, 2 H) 2.61 - 2.71 (in, 4 H) 2.55 (t J=:7.72 Hz, 2 

H) 1.84 - 1.95 (m, 2 H) 1.69 (q, J=7.61 Hz, 2 H) 151 - 1.61 (m, 2 H) 1.15 - 123 (in, 3 H).  

[00780 Step 3: (S)-methyl 2-(((ben zyloxy)carbonl)anino)-4-((2-ethoxyethvl) (4-(5,6,7,8

tetrahyvdro-1,8-naphtlhyridin-2-yl) butyl)amino) buanoate: To a solution of N-(2

ethoxyethyl)-4-(5.6,7,8-tetrahvdro-18-naphthvridin-2-l1) butan-1-amine (I Ig, 39.65 minol) 

and methyl (S)-methyl 2-(((benzyloxy)carbonvl)amino)-4-oxbutanoate (1157 g, 43.62 

mmol) in DCE (170 mL) at 0° C was added AcOH (3.40 nL, 59.48 mmol) then 

NaBH(OAc)3 (12.61 g, 59.48 inmol) and th resulting mixture was stirred at 10 C for I h.  

The reaction mixture was diluted with MeOH and then concentrated in vacuo.'The crude 

residue was taken up in DCM and sat. aq. NaHCO3 and the layers were separated. The 

aqueous layer was extracted with DCM and the combined organic extracts were dried over 

Na2SO4, 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 = 527.4 (M-H)'.  

'H NMR (400 MHz, Methanol-d4) 6 ppm 7.24 - 7.39 (m, 5 H) 7.07- 7.14 (m, 1H) 6.36 (d, 

J=7.50 Hz, 111) 4.99 - 5.13 (m, 2 H) 4.29 (dd, J:=8.16, 4.41 Hz, I H) 3.71 (s, 1H-) 3.68 - 3.73 

(n, I H) 3.39 -3.52 (m, 4 H) 3.35 (dd, J=6.17, 5.07 Hz, 2 H) 2.39 - 2.75 (in, 10 H) 2.02 

2.09 (in, 1 H) 1.96 - 2.00(m I H) 1.80 - 1.88 (m, 2 H) 1.78 (br d, J=7.28 Hz, 1 H) 1.55 - 1.70 

(i, 2 H) 1.48 (q, J=7.50 Hiz, 2 H) 1.12 (t, J:=7.06- Hz, 3 H).  

[007811 Step 4: (S)-2-(((benzvloxy)carbonyl)amino)-4-((2-ethoxyethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthy ridin-2-yl,) butyl)amino) butanoic acid: To a solution of (S)-methyl 

2-(((benzyloxy)carbonyl)amino)-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) butyl)amino) butanoate (7 g, 13.29 nmol) in 1:1 THF/,MeOH (50 mL) was added 

LiOH.H20 (1.12 g, 26.58 mmol) and the resulting mixture was stirred at rt for 1 h. The 

reaction mixture was adjusted to pH = 6 by the addition of I M aq. HCl and then 

concentrated in vacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 513.5 (M+H)-. 1H NMR (400 MHz, Methanol-d4) 6 ppm 7.58 (d, 

J=7.50 Hz, 1 H) 7.24 - 7.41 (i, 5 H) 6.60 - 6.68 (m, 1 H) 5.05 - 5 17 (in, I H) 5.05 - 5.17(m 

1 H) 4.22 - 4.36 (mn. 1H) 3.75 (br s, 2 H) 3.48 - 3.59 (m, 4 H) 3.33 - 3.45 (m, 3 H) 3.27 (br d, 

J:=7.28 Hz, 2 1-1) 2.68 - 2.89 (m, 4 H) 2.26 - 2.45 (i, 1H) 2.05 - 2.23 (in, 1 H) 1.89 - 2.03 (in, 

3 H) 1.79 (br s, 4 H) 1.12 - 1.26 (in, 3 H).  

[00782] Step 5:(S)-2-amino-4-((2-ethoxvethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butv)amino) butanoic acid: To a solution of (S)-2-(((benzvloxy)carboiiyl)amino)-4-((2

ethoxyethvl) (4-(5,6.,8-tetrahydro-1,8-naphthyridin-2-l) butyl)amino) butanoic acid (4 g, 
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7.80 nmol) in i-PrOH (40 mL) was added 10 wt% Pd(OH)2/C (2 g) and the resulting mixture 

was stirred under an H2 atmosphere for 12 h. The reaction mixture was filtered and 

concentrated in vacno to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 379.4 (M+H)*. IH NMR (400 MHz, Methanol-d?) 6 ppm 7.52 - 7.64 

(m. 1H) 6.64 (d, J=7.28 Hz, 1 H) 4.05 (br d, J:=7.28 Hz, 1 l) 3.80 (br s, 2 H) 3.63 (br s, 1 1) 

3.41 - 3.60 (m, 8 H) 2.69 - 2.86 (in, 4 H) 2.38 - 2.58 (in, I H) 2.18 - 2.35 (in, I H) 1.86 - 2.02 

(in. 5 H) 1.74 - 1.86 (n, 2 H) 1.12 - 1.21 (i, 3 H).  

[00783] Step 6: ()-4-((2-ethoxyethy) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) 

buty,)amino)-2-((5-(trifluoromethyl)pyrimidin-2-yl) amino) butanoic acid: To a solution of 

(S)-2-ainino-4-((2-ethoxyethvi) (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid (150 mg, 396 unol) and 2-chloro-5-(trifluoromethyl)pyrimidine (80 mg, 436 

pmol) in 4:1 THF/H20 (2 mL) was added NaIC03 (166 mg, 1.98 mmol) and the resulting 

mixture was stirred at 70° C for I h and then allowed to cool 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 = 525.3 (M+H)' II HNMR (400 MHz, Methanol-dI) 6 ppm 

8.53 (br s, 2 H) 7.20 (d, J=7.28 Hz, 1H) 6.42 (d, J=7.28 Hz, 1-1) 4.42 (dd J:6.84, 4.85 Hz, 1 

H) 3.69 (t, J=5.18 Hz, 2 H) 3.50 (q, J=6.76 Hz, 2 H) 3.37 (td, J=5.46, 2.32 Hz, 2 H) 2.96 

3.28 (in, 6 H) 2.66 - 2.76 (in. I H) 2.70 (t, J=628 Hz, I H) 2.55 - 2.64 (m, 2 H) 226 (dq, 

J::::14.19,7.18 Hz, 1H) 2.06 - 2.17 (m, 1 H) 1.86 (q, 1=5.95 Hz, 2 1-1) 1.73 (br s, 4 1-1) 1.16 (t, 

J=7.06 Hz, 3 H).  

[00784 Compound 319: (S)-2-((1H-pyrazolo[3,4-dJpvrimidin-4-yl) amino)-4-((2

ethoxyethyl) (4-(5,6,7,8-tetrahlro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2-ethoxyethyl) (4-(5,6,78-etrahydro-1,8-naphthridin-2-l) 

butyl)amino) butanoic acid (150 mg, 396 mol) and 4-chloro-H-pyrazolo3,4-d]pyrimidine 

(67 mg, 436 umol) in THF(2 mL) and H20 (0.5 mL) was added NaHCO3 (166 mg,1.98 

mmol) and the resulting mixture was stirred at 70° Cfor 1I i and then allowed to cool 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 = 497.3 (M+H)y. 1H NMR (400 MHz, 

Methanol-d4) 5 ppm 8.24 (s, 1 H) 8.13 - 8.17 (in. 111) 7.12 - 7.21 (in 1 ) 6.39 (d J=7.50 

Hz, I H) 4.75 (br s, 1 H) 3.62 - 3 .77 (in, 11-1) 3.69 (br s, 11-1) 3.48 (qJ:=6.84 Hz, 2 H) 3.35 

(br d, J=5.51 Hz, 3 H) 3.24 (br s, I H) 3.13 (br s, 3 H) 3.01 (br s, I H) 2.68 (t J=:6.17 Hz, 2 

H) 2.53 - 2.62 (in. 2 H) 2.28 - 2.44 (m, I H) 214 (br dd, J=14.66, 5.40 Hz, I H) 185 (q, 

J=5.84 Hz, 2 1) 1.73 (br s, 4 11) 1.12 (t, J=706 Hz, 3 1-1).  
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[00785] Compound 320: ()-2-((.5-bromopyrimidin-2-yl) amino)-4-((2-ethoxvethlv) (4

('5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)aino) butanoic acid: To a mixture of (S)

2-amino-I-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)anino) 

butanoic acid (150 ing, 396 mol) and 5-bromo-2-chloropyrimidine (84 mg, 436 inol) in 

THF (2 mL) and H20 (0.5 mL) was added Nal-CO3 (166 mg, 1.98 mmol) and the resulting 

mixture was stirred at 70° C for 1 h and then allowed to cool to rt and then concentrated in 

vacno. The crude residue was purified by reverse phaseprep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 535.2 (M+H)-. IH NMR (400 MHz, Methanol-dL) 6 ppm 

8.31 (s, 2 1-1) 7.15 - 7.23 (m, I H) 6.40 (d, J:=7.28 Hz, 1H) 4.28 (t J:=5.84 Hz, I H) 3.67(t, 

J=5.18 Hz, 2 H) 3.46 - 3.54 (m, 2 H) 3.33 - 3.39 (im, 2 H) 2.92 - 3.29 (in. 6 H) 2.70 (t, J=628 

Hz, 2 H) 2.50 - 2.63 (n. 2 H) 2.15 - 2.27 (m1 H) 2.02 - 2.13 (m, 1H) 1.81 - 1.94 (m, 2 H) 

1.62 - 1.80 (in, 41-1) 1.16 (t, J=7.06 Hz, 3 1-1).  

[007861 Compound 321: (S)-2-((6-(1H-pyrazo1-y) pyrimnidin-4-y) amino)-4-((2

ethoxyethyl) (4-(5.6,7,8-tetrakdro-1,8-naphthIyridin-2-yl) butil)amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthlridin-2-vl) 

butyl)amino) butanoic acid hydrochloride (150 ing, 361 pmol) in DMA (2 mL) was added 

DIPEA (315 PL, 1.81 mmol) then 4-chloro-6-(1H-pyrazol-1-yl) pyrimidine (72 mg, 398 

pmol) and the resulting mixture was heated to 70 C for 1 h, cooled to rt, adjusted to pH = 6 

by the addition of I M aq. 1-H, and then concentrated in vacuo. The crude residue was 

purified by prep-HPLC to give the title compound. LCMS (ESI+): m/z = 523.2 (M+H)'. 1 H 

NMR (400 MHz, Methanol-di) ppm 8.51 (d, J=2.6 Hz. I H) 8.33 (s. I H) 7.75 (d, J=1.32 

Hz, 1H) 7.16 (d, J=7.02 iz, 1 H) 6.99 (br s, 1 H) 6.52 (dd, J=2.63, 1.75 Hz, 1 H) 6.40 (d, 

J=7.45 iz, 11) 4.51 (br s, 1H) 3.69 (t J5.26 Hz, 2 H) 3.51 (q, J=6.72 Hz, 2 1-1) 3.33 - 3.42 

(M, 2 H) 2.92 - 3.30 (m, 6 H) 2.54 - 2.77 (n, 4 H) 2.22 - 2.34 (m., I H) 1.99 - 2.16 (m, 1 H) 

1.67 - 1.90 (in, 6 H) 1.15 (t, J=7.02 Hz, 3 H).  

[00787 Compound 322: (S)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphtkrilin-2

yl) butyl)anino)-2-((2-(trifhuoromethyl)pyrimidin-4-yl) amino) butanoic acid. To a mixture 

of (S)-2-amino-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vi) butyl)amino) 

butanoic acid hydrochloride (150 ing, 361 umol) in 4:1 THIF/20 (2 mL) was added 4

chloro-2-(trifluoromethyl)pyrimidine (73 ig, 398 pmol) and NaO-13 (91 mg. 1.08 mmol) 

and the resulting mixture was heated to 70° C for 1 h, cooled to it, and then concentrated in 

vacuo. LCMS (ESI+): r/z = 525.2 (M+H)y. IH NMR (400 MHz, Methanol-d4) 6 ppm 8.12 

(br s, 1 H) 7.21 (br d,.J=7.45 Hz, 1H) 6,74 (br s, 1 H) 6.42 (d,.J=7.45 Hz, 1 H) 4.54 (br s, 1 

H) 3.68 (br s, 2 H) 3.44 - 3.54 (m, 2 H) 3.33 - 3.42 (m, 3 H) 2.90 - 3.28 (m, 5 H) 2.70 (t, 
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J:::6.36 Hz,2 1-) 2.60 (br tJ=7.24 Hz, 2 H) 2.24 (br s, 11H) 2.02 - 2.12 (ni 1H) 1.83 - 1.90 

(in, 2 H) 1.73 (br s, 4 H) 1.15 (t, J=7.02 Hz, 3 H).  

[00788] Compound 323: (S)-2-((5-cyclopropylpyrinidin-2-l) amino)-4-((2-ethoxyethyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)vamino) butanoic acid: To a mixture of 

(S)-2-amino-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vi) butyl)anino) 

butanoic acid hydrochloride (150ig, 361 Pmol) 4:1 inTHF/H20 (2 mL) wasadded 5

cyclopropyl-2-fltoropyrimidine (55 mg, 398upmol) and NaHCO3 (91 mg, 1.08 mmol) and the 

resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo.  

The crude residue was purified by prep-HPLC to give the title compound. LCMS (ESI+): m/z 

= 497.2 (M+H)y. 1H NMR (400 MHz, Methanol-d) 6 ppm 8.32 - 8.44 (m, 2 H) 7.60 (d.  

J=7.45 Hz, 11-1) 6.65 (d,,J=7.45 Hz, 1 H) 4.78 (dd,.J=8.11, 5.04 lz, 1 H) 3.78 (t,J=460 Hz, 

2 H) 3.37 - 3.64 (ni 8 H) 3.30 (br s, 11-1) 3.28 (br s, 2 1-1) 2.73 - 2.87 (in, 4 H) 2.47 - 2.60 (i 

I H) 2.28 - 2.41 (m, I H) 1.71 - 2.01 (m, 6 H) 1.19 (t:7.02 Hz, 3 H) 1.00 - 1.08 (,2 H) 

0.70 - 0.78 (m, 2 H).  

Scheme 34, Compound 324: 

CI Br 
N 

H N Br 0 
NN C 

NaHCO 3 HN N N N 
O~"OHTHF, H 20 

Step O OH 

H 2, PdC H 04 H 
M- N N N3N N 

Step 2 N N 0 OH_ 324 

[00789] Step 1: (S)-2-((5-bronopyrinidin-4-.l) amino)-4-((2-ethoxyethyl) (4-(5,6,7,8

tetralydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid: To a mixture of (S)-2-amnino

4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid 

hydrochloride (150 ing, 361 pmol) in 4:1 THF/H20 (3 mL)was added 5-bromo-4

chloropyrimidine (77 mg, 398 mol)and Nal-C03 (152 mg, 1.81 minol) and the resulting 

mixture was heated to 70° C for I h, cooled to rt, and then concentrated in vacuo to give the 

title compound that was used without further purification. LCMS (ES+): m/z= 535.0 

(M+H)-.  

[00790 Step 2: (S)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphtyridin-2-yl) 

butyl)amino)-2-(pvrimidin-4-ylamino) butanoic acid: To a mixture of(S)-2-((5
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bromopyrimidin-4-yl) amino)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino) butanoic acid (387 mg, 723 mol) in MeOH (20 mL) was added 20 wt% 

Pd/C (200 ng) and the resulting mixture was stirred under an H2 atmosphere for 3 h and then 

filtered and concentrated in vacuo. The crude residue was purified by reverse phase prep

IPLC to give the title compound. LCMS (ESI+): m/z = 457.3 (M+1-1). 1-1 NMR (400 MHz, 

Methanol-d) 6 ppm 8.78 (s, I H) 8.20 (d, J:=6.17 Hz, H) 7.59 (d, J=7.28 Hz, I H) 7.04 (d, 

J=7.28 Hz, I H) 6.66 (d, J=7.28 Hz, 1 H) 5.01 (br s. I H) 3.78 (br d, J=4.19 Hz, 2 H) 3.32 

3.63 (i, 10 H) 2.75 - 2.87 (i, 4 H) 2.47 - 2.61 (i, 1 H) 2.37 (br s. 1H) 1.74 - 2.00 (in, 6 -) 

1.17 (t, J=7.06 Hz, 3 I).  

[00791] Compound 325: (S)-2-((3-cianopyrazin-2-y) amino)-4-((2-ethoxyethyl) (4

(5,6,7,8-tetrihydro-1,8-napIthiyridin-2-yl) butyl)amino) butanoic acid: To a mixture of (S )

2-amino-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid hydrochloride (150 mg, 361 mol) in i-PrOH (3 mL) was added 3

chloropyrazine-2-carbonitrie (55 mg, 398 pmol) and DIPEA (315 pL 1.81 mmol) and the 

resulting mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo.  

The crude residue was purified by prep-HPLC to give the title compound. LCMS (ESI+): m/z 

482.3 (M+H). 'H NMR (400 MHz, Methanol-d) 6 ppm 8.25 (d,,1=2.63 Hz, 1 H) 7.89 (d, 

J=2.19 Hz, I H) 7.21 (d,J=7.02 Hz, 1 H) 6.42 (d,J=7.45 Hz, I H) 4.45 (ddJ=7.02, 4.38 Hz, 

I H) 3.71 (t, J::5.26 Hz, 2 H) 3.51 (q,,J:7.02 Hz, 2 I) 3.33 - 3.40 (m, 3 H) 2.90 - 3.29 (n, 5 

H) 2.71 (t, J=6.14 Hz, 2 H) 2.60 (br d, 1=2.63 Hz, 2 H) 2.22 - 2.36 (in, 1 H) 2.09 - 2.19 (in, I 

H) 1.83 - 193 (in, 2 H) 1.68 - 1.79 (in. 4 H) 1.16 (t,J=7.02 Hz, 3 H).  

[00792] Compound 326: (S)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-,8-naphtthyridin-2

yl) butyl)amino)2-((6-phenylpyrimidin-4-vl) amino) butanoic acid: To a inixture of (S,)-2

aini+o-4-((2-ethoxyethl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) 

butanoic acid hydrochloride (150 mg. 361 pmol) in 4:1 THF/H20 (2 mL) was added 4

chloro-6-phenylpyrimidine (76 mg, 398 iol) and NaHCO3 (91 ing, 1.08 mniol) and the 

resulting mixture was heated to 70° C for I h., cooled to rt, and then concentrated in vacuo.  

The crude residue was purified byprep-HPLC to give the title compound. LCMS (ESI): i/z 

-533.3 (M+H)+. H NMR (400 MHz,Methanol-d) 6 ppm 8.81 (s, 1H) 7.87 (d,J=7.09 Hz, 

21-1) 7.63 - 7.73 (in, 3 H) 7.59 (d, J:=7.21 Hz, 1H) 7.29 (s, 1 H) 6.66 (d, J=7.34 Hz, 11-1) 5.04 

- 5.12 (in, I H) 3.80 (br s, 2 H) 3.44 - 3.62 (m, 8 H) 3.33 - 3.38 (m, 2 H) 2.77 - 2.86 (m, 4 H) 

2.58 (br s, I H) 2.42 (br d,,J=6.24 Hz, I H) 1.78 -198 (n, 6 H) 1.21 (t,J=6.91 Hz,3 H).  

[00793 Compound 327: (S)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphtkrilin-2

yl) butl)amino)-2-((2-methyl-2H-praolo/4,3-djpyrimidin-7-yl) amino) butanoic acid: To 
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a mixture of (S)-2-anino-4-((2-ethoxyethl) (4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-vl) 

butyi)amino) butanoic acid hydrochloride (150 mg, 361 pmol) in 4:1 THF/H20 (2 mL) was 

added 7-chlioro-2-methyl-2H-pvrazoio[4,3-d]pyrimidine (67 mg, 398 pmol) and NaHCO3 (91 

cg, 1.08 mmol) and the resulting mixture was heated to 70° C for 1 h, cooled to rt, and then 

concentrated in vacuo. The crude residue was purified byprep--PLC to give the title 

compound. LCMS (ES-I): m/z= 511.3 (M+H)-. 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.57 (br s, 1 H) 8.49 (s, I H) 7.59 (d,J=7.34 Hz, I H) 6.66 (dJ=7.46 Hz, I H) 5.07 (br s. 1 

H) 4.09 (s, 3 1) 3.81 (br s, 2 H) 3.44 - 3.67 (in, 8 H) 3,33 - 3.40 (m, 2 H) 2.76 -2.86 (m, 4 H) 

2.62- 2. 74 (m, 11-1) 2.52 (br d,,J='11.00 Hz, 11-) 1.72 - 2.05 (in, 6H) 1.19 (t, J=6.97 Hz, 3 

H).  

[00794 Compound 328: (S)-4-((2-ehoxyethy) (4-(5,6,7,8-tetrahylro-1,8-naphthyridin-2

yl) buty)amino)-2(-(yridin-3-yl)quinazolin-4-yl) amino) butanoic acid: To a mixture of 

(S)-2-ainoin-4-((2-ethoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino) 

butanoic acid hydrochloride (150mg, 362mol) in DMA (2 mL) was added DIPEA (315 

p L, 1.81 mmol) then 4-chloro-2-(pyridin-3-vl) quinazoline (96 mg 398 pmol) and the 

resulting mixture was heated to 70° C for 1 h, cooled to rt, adjusted to p-I = 6 by the addition 

of I Maq. HC, and then concentrated in vacuo. The crude residue was purified by prep

HPLC to give the title compound. LCMS (ESI+): m/z = 584.3 (M+H)*. 'H NMR (400 MHz, 

Methanol-d) 6 ppm9.56 (d, J=1.32 Hz, I H) 8.83 (dt, J-=8.11, 1.86 Hz, 1 H) 8.58 - 8.66 (n, I 

H) 8.13 (d, J:=7.89 Hz, H) 7.72 - 7.89 (m, 2 H) 7.45 - 7.60 (in, 2 H) 7.12 (d, J=7.45 Hz, I 

H) 6.33 (d,J=7.45 Hz, I H) 4.92 (br s, I H)370 (t.,J=5.04 Hz, 2 H) 3.44 (q,.J-7.02 Hz, 3 H) 

3.09 - 3.29 (in, 5 H) 294 - 3.02 (m, 1H) 2.61 (t .J=6.14 Hz, 2 1) 2.41 - 2.57 (m, 3 1) 2.26

2.36 (m, 1 H) 1.66 - 1.83 (m, 6 H) 1.03 - 1.08 (m, 1 H)1.06 (t,J=7.02 Hz, 2 I) 1.02 - 1.10 

(in, I H).  

[00795] Compound 329: (S)-4-((2-ethoxyethy/) (4-(5,6,7,8-tetrahylro-1,8-naphthyridin-2

yl) butvl)amino)-2-((5-pIhenyyrimidin-4-yl) amino) buanoic acid: To a mixture of (S)-2

((5-bromopyrimidin-4-l) amino)-4-((2-ethoxyethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin

2 -yi) buty)amino) butanoic acid (387 ng, 723 pmol) was in 3:1 dioxane/H20 (2 mL) was 

added K2CO (300 mg, 2.17 nol), phenylboronic acid (220 mg, 1.81 nol), then 

Pd(dppf)C2 (53 mg. 72 mol) and the resulting mixture was heated to 100° C for2 h, cooled 

to rt, and then concentrated in vacuo. The crude residue was purified by prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 533.3 (M+H)*. 'H NMR (400 MHz, Methanol-d 4) 6 

ppm 8.46 (br s, 1 H) 7.98 (br s, 1 H) 7.42 - 7.57 (in. 5 1-1) 7.10 - 7.20 (m, 111) 6.34 - 6.41 (in, 

I H) 4.41 - 4.48 (m., I H) 3.66 (t, J=5.18 Hz, 2 H) 3.47 - 3.52 (m. 3 H) 3.30 (br s, 2 H) 2.88
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3.29 (m, 5 H) 2.68 (t, J:::6.06 Hz, 2 H) 2.52 - 2.60 (m, 2 H) 2.08 - 2.29 (m,.2 H) 1.82 - 1.90 

(i, 2 H) 1.54 - 1.79 (in, 4 H) 1.13 - 1.19 (m J=7.02 Hz, 3 H).  

Scheme 35, Compound 330: 
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[007961 Step 1: (S)-tert-buyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yI) butvl)amino)-2-((5-ietlylpyrimidin-2-yl) amino) butanoate: To a 

mixture of (S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,67,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino)-2-aminiobutanoate (150 mg, 335 piol)and 2-chloro-5-methyl-pyrimidine(36 

m1g,279 pmol) in t-AmOH (2 mL) was added 2.OM t-BuONa inTHF (279 UL, 558 pmoil) 

then t-BuXPhos-Pd-G3 (22 ing, 8 mol) and the resulting mixture was heated to 100° C for 

14 h, cooled to it, and then concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESI+): n/z =540.1 (M-H)+. Note: The t-butyl ester 

starting material was prepared in an analogous manner to example 213.  

[00797 Step 2: (S)-4-(((,)-2-methoxvypropyl) (4-(5,6,7,8-tetralydro-1,8-naphthyridin-2-y1) 

butvl)amiino)-2-((5-methylipyrimiidin-2-yl)amino) butanoic acid: (S)-tert-butyl 4-((2

acetamidoethyl) (4-(5.6,7,8-tetrahydro-1,8-naphthvridin-2-vl) buty)amino)-2-((5

methvlpvrimidin-2-yl) amino) butanoate (200 ing, 371 umol) was taken up in 5:1 DCM/TFA 

(2 mL) and the resulting mixture was stirred at rt for 5 h and then concentrated in vacuo. The 

crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS 

(ESI+): m/z =484.2 (M+H)+. H NMR (400 MHz, DMSO-d) 6 ppm 8.22 (s, 2 H) 787 (br s, 

1 H) 7.14 (br d,,J=6.62 Hz, 111) 7.01 (br d,,1=6.39 Hz, 1 H) 6.63 (br s, 1 H) 6.34 (br d, 

J=7.28 Hz, 11-1) 4.31 (br s, 1H) 3.33 (br s, 2 1-1) 3.22 (br s, 2 1-1) 2.70 (br s. 4 H) 2.60 (br s, 6 

H) 2.15 (br s, 3 H) 1.99 (br d, J-5.95 Hz, 2 H) 1.79 - 1.91 (m, 5 H) 1.63 (br s, 2 H) 1.48 (br s, 

2 H).  

[00798 Compound 331:(S)-4-((2-acetamidoethiyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty1)amino)2-(yridin-3-yamino) butanoic acid.  
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[00799] Compound 332: (S)-4-((2-acetamidoethV) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((1-methyl-1I-pyrazolo[3,4-dlpyrimidin-4-yl) amino) 

butanoic acid: To a mixture of (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-l,8

naphthyridin-2-yl) butyl)amino)-2-aminobitaioic acid (150 mg, 383 pmol) and 4-chloro-1

methyl-I1H-pyrazolo [3,4-dlpynimidine (71 ng, 421 pmol) in TIF (2 nL) and 1-120 (.5 nL) 

was added NaHCO3 (161 ing, 1.92 mmol) and the resulting mixture was stirred at 70° C for 1 

h and then allowed to cool to rtand then concentrated in vacuo.The crude residue was 

purified by reverse phase pep-1-HPLC to give the title compound. LCMS (ESI+): m/z = 524.3 

(M+H). 1-1 NMR (400 MHz. Metianol-d4) 6 ppm 8.24 (br s, 1-1) 7.99 - 8.13 (in, 1H) 7.27 

(br d,,J-7.21 Hz, 1 H) 6.43 (br d,J=7.34 Hz. I H) 4.56 (br s. 1 H) 3.95 (s, 3 H)3.37 (br d, 

J=6.60 Hz, 4 1) 2.94 - 3.06 (in, 1 H) 2.65 - 2.94 (in. 7 1-1) 2.61 (br t, J=7.52 Hz, 2 1-1) 2.24 

2.38 (in, 1H) 2.07 - 2.22 (in, 1 ) 1.55- 2.03 (m, 9 1-1).  

[008001 Com pound333:(S)-4-((-acetamidoethyl)(4-(5,6,7,8-tetrahlydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-cyanopyrimidin-2-yl) amino) butanoic acid.  

[00801] Compound 334: (S)-4-((2-acetamidoethV) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((5-(trifluoromethyi)pyrimidin-2-yl) amino) butanoic 

acid: To a mixture of (S)-4-((2-acetamidoethyl) (4-(5,6,78-tetrahydro-1,8-naphthyridin-2-yl) 

butyi)ainino)-2-aminobutanoic acid (150 ig, 383 pnol) and 2-choro-5

(trifluoromethyl)pyrimidine (77 mg, 421 pmol) in THF (2 inL) and 1-120 (0.5 inL) was added 

NaHCO3 (161 mg, 1.98 mmol) and the resulting mixture was stirred at 70° C for I h and then 

allowed to cool to rt and then concentrated in vacno. The crude residue was purified by 

reversepaseprep-HPLCto give the title compound. LCMS (ESI+): m/z = 538.2 (M+H)'.  

'1H NMR (400 MHz, Methanol-d) 6 ppm 8.52 (br s, 2 H) 7.34 (d,.J=7.45 -z, 1H) 6.49 (d, 

J=7.02 Hz, I H) 4.45 (t, J=5.48 Hz, I H) 3.32 - 3.50 (m, 4 H) 2.87 (t, J=5.92 Hz, 2 H) 2.60 

2.82 (m, 8 H) 2.10 - 2.25 (m. 2 H) 1.93 (s, 3 H)I 183 - 1.90 (m,2 H) 1.69 - 1.82 (m, 2 H) 1.56 

- 1.67 (m, 2 H).  

[008021 Compound 335: (S)-2-((H-pyrazlo[3,4-lpyrimidin-4-y) amino)-4-((2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphtlhvridin-2-yl) butyl)amino) butanoic acid: 

To a mixture of (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butil)amino)-2-aninobutanoic acid (150 mg, 383 imol) and 4-chloro-1-1-pyrazolo[3,4

d]pyrimidine (65 mg, 421 pmol) inTHF (2 mL) and H20 (0.5 mL) was added NaHC03(161 

mg, 1.92 mmol)and the resulting mixture was stirredat 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 (ES1+): m/z= 510.2 (M+H) .'HNMR (400 MHz, Methanol-d4) 6 ppm 
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8.06 - 8.29 (m, 2 1-1) 7.23 - 7.39 (n, 1 H) 6.40 - 6.54 (m, 1H) 4.76 - 4.83 (m, 1 H) 3.33 - 3.42 

(m,4 H) 3.03 (br s, I H) 2.78 - 2.97 (m, 4 H) 2.58 - 2.74 (in, 5 H) 2.31 (br d, J=5.70 Hz, I H) 

2.11 - 2.22 (m, I H) 1.82 - 1.95 (in 5 H) 1.76 (br s, 2 H) 1 65 (br d,,J=4.82 Hz, 2 H) 

Scheme 36, Compound 336: 
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[008031 Step 1: tert-butyl 7-(4-((2-acetanidoethy)anino) butl)-3,4-dihydro-1,8

naphthyridine-1(2H)-carboylate : To a mixture of N-(2-aminoethyl)acetamide (18.8 mL, 

197.12 nimol)and NaBH3CN (8.26 g, 31.II mmol) in MeOH (300 mL) at 0° C was added 

AcOH (376 rnL, 657.07 mmol) then a solution of tert-butyl 7-(4-oxobutyl)-3,4-dihvdro-1,8

naphthyridine-(2H)-carboxylate (20 g, 65.71 mmol) in MeOH (100 mL) and the resulting 

mixture was stirred at rt for 16 h. The reaction mixture was poured into sat. aq. NaHCO3 and 

then concentrated in vacuo .The cnide residue was purified by reverse phase prep-HPLC to 

give the title compound. LCMS (ESI+): m/z= 391.4(M+H)y.  

[008041 Step 2: (S)-tert-buydl7-(4-((2-acetamidoetyl) (3-(((benzyoxy)crbonyl)amino)-4

methoxy-4-oxobutyl)amino) bbutyl)-3,4-dihydro-1,8-naphthyridine-1(2H)-carboxlate:lTo a 

mixture of tert-butyl 7-(4-((2-acetanidoethyl)amino)butyl)-3,4-dihydro-1.8-naphthyidine

1(2H-1)-carboxylate (18 g, 46.09 minmol) and methyl (2S)-2-(benzvloxycarboniaimino)-4-oxo

butanoate (13.45 g, 50.70 nnol) in DCE (200 mL) at 0° C was added AcOH (4.0 mL, 69.14 
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mmol) then NaBH(OAc)3 (14.65 g, 69.14 mmol) was added in portions and the resulting 

mixture was stirred at rt for 12 h. The reaction mixture was poured into sat. aq. NaHCO3 (200 

mL) and then extracted with ethyl acetate. The combined organic extracts were washed with 

brine, dried over Na2SO4, filtered, and concentrated in vacuo. The crude residue was purified 

by normal phase silica gel chromatography to give the title compound. LCMS (ESI+): m/z = 

640.5 (M+,-H)v.  

[00805] Step 3: (S9-methyl 4-((2-acetamidoethy) (4-(5,6,7,8-tetrahydro-,8-naphthyr'idin
2 -yl) butyl)amino)-2-(((benzyl oxy)carbonyl)amino) butanoate: (S)-tert-butyl 7-(4-((2

acetamidoethyl) (3-(((benzlox)carbonyl)amino)-4-methoxy-4-oxobuty)amino)butvi)-3,4

dihydro-1,8-naphthyridine-I(2H) -carboxylate (3.47 g, 5.42 mmol) was taken up in4 M HC 

in EtOAc (30 nL) and the resulting mixture was stirred at rt for 1.5 h and then concentrated 

in vacuo to give the title compound that was used without further purification. LCMS (ESI+): 

m/z = 540.4 (M+H)+.  

[00806] Step 4:( )-4-((2-acetamidoethyl)(4-(5,6,7,-tetrahydro-1,8-naphthyridin-2-yl) 

butvl)amino)-2-(((benzvlox) carbonyl)amino) butanoic acid: To a mixture of (S)-methyl 4

((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2

(((benzvlox)carbony)aino) butanoate (3.5 g, 6.49 mmol) in 2:2:1 THF/MeOH/H20(50 

mL) was added LiOH.H20(1.09 a, 25.94 umol) and the resulting mixture was stirred at rt 

for I h and then adjusted to pH = 4 by the addition of I M aq. HCl and concentrated in vacuo 

to give the title compound that was used without further purification. LCMS (ESI+): m/z = 

526.4 (M+H)"Y.  

[00807] Step 5: (S-4-((2-acetamidoetl) (4-(5,6,7,8-tetrahydro-1,8-naphtvridin-2-yl) 

butyl)amino)-2-aminobutanoic acid: To a mixture of (S)-4-((2-acetamidoethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-vl) butv)amino) -2-(((benzvloxv)carbonyl)amino) butanoic 

acid (2 g,3.80 mmol)in i-PrOH (30 miL) was added 10 wt% Pd(OH)2/C (2 g) and the 

resulting mixture was stirred under an H2 atomsphere for 16 h. The reaction mixture was 

filtered and then concentrated in vacuo to give the title compound that was used without 

further purification. LCMS (ESI+): m/z = 392.2 (MH)+-.  

[00808] Step 6: (S)-4-((2-acetamidoetl) (4-(5,6,7,8-tetrahydro-1,8-naphtvridin-2-yl) 

buty)amino)-2-((5-bromopyrimidin-2-vl) amino) butanoic acid: To a solution of (2S)-4-[2

acetamidoethyl-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl)butl]amino]--amino-butanoic 

acid (150 mg, 383 mol) and 5-bromo-2-chlioro-pyrimidine (89 mg, 460 imol) inTHF (2 

mL) and 1-120 (0.5 mL) was added NaHCO3 (161 mg, 1.92 mmol) and the resulting mixture 

was stirred at 700 C for I h, cooled to rt, and then concentrated invacu.The crude residue 
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was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z= 

548.2 (M-H). .1H NMR (400 MHz, Methanol-d4) 6 ppm 8.28 (s, 2 H) 7.34 (d, J=7.28 Hz, I 

H) 6.49 (dJ7.50 Hz, I H) 4.32 (t,J=5.73 Hz, 1 H) 3.48 (br s, I H) 332 -3.51 (in, 3 H) 

2.76 - 2.91 (m, 3 H) 2.73 (br t, J=6.17 Hz, 3 H) 2.65 (br t, J=7.39 Iz, 2 H) 2.60 - 2.68 (in. I 

H) 2.60- 2.92 (m, 11-1) 2.15 (br d,,J=3.09 Hz, 2 H) 1.92 (s, 3 H) 1.87 (q, J=5.79 I-Iz, 2 1-1) 

1.69 - 1.84 (m, 2 H) 1.58 - 1.69 (m, 1 H) 1.58 - 1.69 (m, H).  

[00809] Compound 337: (S)-2-((7H-pyrrolo[2,3-d]pyrimidin-4-yl) amino)-4-((2

acetamidoetll) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00810] Com pound338:(S)-2-((1H-pyrazol[4,3-dpyrimidin-7-yl)amino)-4-((2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00811] Compound 339: (S)-4-((2-acetamidoethl) (4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yl) btyl)amino)-2-((2-methoxvpyrimidin-4-yl) amino) butanoic acid.  

Scheme 37, Compound 340: 
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[008121 Step 1: ()-tert-buty 2-((6-(1H-pvrazo-1-y) pyrimidin-4-yl) amino)-44(2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butvl)amino) butanoate: To a 

mixture of (S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) 

butyl)amino)-2-aminobitanoate (150 ing, 335 pumo) and 4-chloro-6-(IHI-pyrazol-1-vl) 

pyrimidine (50 mg, 279 pumol) int-AmO- (3 miL) was added t-BuONa (279 pL, 558 lmol) 

then t-BuXPhos-Pd-G3 (22 mg, 28 pmol) and the resulting mixturexwas heated to 1000 C for 

5 h, cooled to rt, and then concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESI+): m/z = 592.5 (M+-).  

[008131 Step 2: (S)-2-((6-(1H-pvrazol-1-l) pyrimidin-4-l) amino)-4-((2-acetamnidoetlvi) 

(4-(5,6.7,8-tetrahydro-1,8-naphthyridin-2-yl) butvl)amino) butanoic acid: (S)-tert-butyl 2
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((6-(11-1-pyrazol-1-l) py rimidin-4-yl) anino)-4-((2-acetamidoethyl) (4-(5,6;7,8-tetrahydro

1,8-naphthyridin-2-l) butyl)amino) butanoate (148 mg. 249 pmol) was taken up in 3:1 

DCM/TFA (2 mL) and the resulting mixture was stirred at rt for 1.5 h and then concentrated 

in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z= 536.3 (M+-). - NMR (400 MHz. DMSO-do) 6 ppm 

14.23 (br s, I H) 10.63 (br s, 1 H) 8.55 (d, J=2.44 Hz, 1 H) 8.41 (d, J=0.73 Hz, I H) 8.31 (br 

s. 2 H) 8.07 (br s, I H) 786 (dJ0.98 Hz, l H) 759 (d,J-7.34 Hz, 1 H) 7.08 - 7 13 (m, 1 

H) 6.63 (d,.J=7.34 Hz, 1 1) 6.57 (dd,J2.57, 1.71 liz, 1 H)4.63 (br s, I H) 3.43 (br d, 

J=4.77 Hz, 4 1-1) 3.31 (br s, 1H) 3.16 (br s, 5 1-1)2.63 - 2.78 (in, 4 H) 2.32 (br t, J 12.29 Hz, 

I H) 218 (br s, I H) 1.78 -186 (m, 5 H) 1.66 - 1.76 (m, 4 H).  

[00814] Compound 341: (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)2-((6-(dimethylamino)pyrimidin-4-Vl) amino) butanoic 

acid: To a mixture of (S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yI) butvl)amino)-2-aminobutanoate (100 mg. 223 Lmol) and 6-chloro-N,N

dimethylpyrimidin-4-amine (29 mg. 186 pmol) in t-AmOH (2 mL) was added 2.OM t-BuONa 

in TI-IF (186 pL. 372 pL) then tBuXPhos-Pd-G3 (15 ing, 19 pmol) 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

butyl 4-((2-acetanidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6

(dimnethilamino)pyrimidin-4-vl) amino) butanoate intermediate, LCMS (ESI+): m/z = 569.6 

(M-H), which was used without further purification. Of the butanoate intermediate, 130 mg, 

229 pmol, was taken up in DCM (2 il.) was added TFA (400 PL) and the resulting mixture 

was stirred at rt for 3 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= 513.3 (MH)'.  

H NMR (400 MHz, DMSO-d) 6 ppm 7.96 (s, 1 H) 7.76 (br s, I H) 6.93 - 7.12 (m. I H) 6.71 

(br s, l H) 6.55 (br s. I H) 6.25 (d, J=7.21 Hz, 1 H) 5.55 (br s, 1 H) 4.26 (br s, 1 H) 3.22 (br 

d, J:=5.38 Hz. 2 H) 3.10 - 3.14 (m,2 H) 2.93 (s, 6 1-1) 2.54 - 2.68 (in, 5 1-1)2.33 - 2.45 (in, 3 I) 

1.67 - 1.96 (m, 7 H) 1.48 - 1.60 (m, 2 H) 1.31 - 1.47 (in, 2 H).  

[00815] Compound342:(S)-4-((2-acetamidoethyl)(4-(5,6,7,8-tetrahyVdro-1,8

naphthyridin-2-l) butvl)amino,)-2-((2-(trifluorometliyl)pyrimidin-4-y) amino) butanoic 

acid: To a mixture of (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-aminobtanoic acid (150 ing, 383 pmol) and 4-fluoro-2

(trifluoromethy)pyrimidine (76 g, 460 pmol)in THF (2 iL) and H20 (0.5 nL) was added 

NaHCO3 (161 mg, 1.92 mmol) and the resulting mixture was stirredat 70 C for 1 hand then 

allowed to cool to rt and then concentrated in vacuo. The crude residue was purified by 
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reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z= 538.3 (M+H.  

'H NMR (400 MHz, Methanol-d) 6 ppm 8.09 (br s, 1 H) 7.24 - 7.34 (m, IH) 6.71 (br s, I H) 

6.45 (d, J-7.28 Hz, I H) 4.58 (br s. I H) 3.32 - 3.43 (m,3 H)3.32 - 3.44 (m, I H) 2.84 (br s, 

I H) 2.73 (br d,,J=5.51 Hz, 6 1) 2.47 - 2.66 (m, 1 H) 2.62 (br t, J=7.50 Hz, 2 H) 2.19 (br s, I 

f) 2.02 - 2.14 (m, 1 1-1) 1.81 - 1.94 (m, 5 H) 1.71 (br s, 2 H) 1.52 - 1.65 (m, 2 1-).  

[008161 Com pound343:(S)-4-((-acetamidoethyl)(4-(5,6,7,8-tetralydro-1,8

naphthyridin-2-yl) buty)amino)-2-((5-cylopropylpyrimidin-2-yl) amino) butanoic acid: To 

a mixture of (S)-4-((2-acetamidoethyl) (4-(5.6.7,8-ttrahvdro-1.8-naphthri din-2-yl) 

butil)amino)-2-aminobutanoic acid (150 mg, 383 imol) and 5-cyclopropyl-2

fluoropyrimidine (64 mg. 460 pmol) in THF (2 mL) and H20 (0.5 mL) was added NaHCO3 

(161 mg, 1.92 mmol) and the resulting mixture was stirred at 700 C for 1 h, cooled to rt, and 

then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to 

give the title compound. LCMS (ESI): m/z= 510.3 (1M+H)-. 1H NMR (400 MHz, 

Methanol-d) ppm 8.06 (s. 2 H) 7.27 (d,J=7.28 Hz, 1 H) 6.44 (dJ=7.28 Hz, I H) 4.32 (t, 

J=5.73 Hz, 111) 334 - 3.44 (m, 3 H) 3.22 -3.30 (m, 1H) 2.78 - 2.86 (m, 1 H) 2.78 - 2.89 (m, 

11-1)2.66 - 2.77 (in, 5 H) 2.56 - 2.65 (m, 3 H) 2.05- 2.25 (m, 2 H) 1.92 (s, 3 H) 1.81 - 1.90 

(in, 2 H) 1.66 - 1.79 (m, 3 H) 1.52 - 1.64 (m. 2 H) 0.85 - 0.97 (m, 2 H) 0.53 - 0.64 (m, 2 H).  

[00817] Compound 344: (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-(tert-butv)primidin-4-yl,) amino) butanoic acid: To 

a mixture of (S)-tert-butyl 4-((2-acetamidoethyl)(4-(5,6,,8-tetrahydro-1,8-naphthyridin-2

y) butyi)amino)-2-ainiobutanoate (100 mg, 223 pmol)and 4-(tert-butyl)-6

chloropynimidine (32 mg, 186 imol) in t-AmOH (2 nL) was added 2.OM t-BuONa in THIF 

(186 iL, 372 pnol) and tBuXPhos-Pd-G3 (15 mg, 19 jamol) and the resulting mixture was 

heated to 1000 C for 14 h, cooled to rt, and then concentrated in vacuo to give a (S)-tert-butyl 

4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) buty)amino)-2-((6-(tert

butyl)pyrinidin-4-yl) amino) butanoate internediate, LCMS (ES): m/z = 582.5(M+H), 

which was used without further purification. Of the butanoate intermediate. 130 mg, 223 

pmol, was taken up in DCM (2 nL) was added TFA (400 pL)and the resulting mixture was 

stirred at rt for 5 h and then concentrated in vacuo. The crude residue was purified by reverse 

phase prep-HPLCto give the title compound. LCMS (ESI+).:/z= 526.3 (M+H)+. I- NMR 

(400 MHz, Methanol-d) 6 ppm 8.35 (s. I H) 7.72 (br t, J:=5.18 Hz, . H) 7.36 (br s, 1 H) 7.04 

(d, J=7.28 Hz, I H) 6.57 (br d, J=11.69 Hz, 2 H) 6.24 (d, J=7.28 Hz, 1 H) 4.38 (br s. I H) 

3.23 (br d, J=5.07 Hz, 3 H) 3.05 - 3.18 (m, 2 H) 2.52 - 2.72 (m, 6 H) 2.32 - 2.49 (m, 4 H) 1.67 

- 1.99 (m, 7 H) 1.49 - 1.64 (m, 2 H) 1.39 (dt, J=13.89, 6.73 Hz, 2 H) 1.20 (s, 9 H).  
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[00818] Compound 345: (S)-4-((2-acetamidoethV) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyvl)amio)-2-((7-metyl-711-pyrrolo/2,3-dpyrimidin-4-yl,) amino) 

butanoic acid: To a mixture of (S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-ttrahydro

1,8-naphthyridin-2-yl) butyl)anino)-2-aminobutanoate (100 mg, 223 mol) and 4-chloro-7

methyl-71--pyrolo[23-d]pyrimidine (31 mg, 186 mol) in t-AmOH (2 mL) was added 2.OM 

t-BuONa inTHF (186 pL, 372 pmol) the tBuXPhos-Pd-G3 (15 mg, 19 pmol) and the 

resulting mixture was heated to 100° C for 14 h, cooled to rt, and then concentrated in vacno 

to give a (S)-tert-butyl 4-((2-acetarnidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) 

butyl)anino)-2-((7-methvl-7H-pyrrolo2,3-d]pyrimidin-4-vl) amino) butanoate intermediate, 

LCMS (ESI+): m/z = 579.5 (M+H)", which was used without further purification. Of the 

butanoate intermediate, 130 mg, 225 pmol, was taken up in DCM (2 mL) and TFA (500 pL) 

and the resulting mixture was stirred at rt for 5 h and then concentrated in vacuo. The crude 

residue was purified by reverse phase jpep-HPLC to give the title compound. LCMS(ESI): 

m/z = 523.2 (M+H)+ .HNMR (400 MHz, Methano-d4) 6 ppi 13.95 - 14.35 (, I H) 10.36 

- 1081 (m, 1 1) 8.22 - 8.45 (in, 2 H) 8.04 (br s, 1H) 7.60 (d, J=7.28 Hz, 1IH) 740 (br s, I H) 

7.00 - 7.13 (m, 11-1) 6.63 (d, J=7.28 Hz, 1.H) 4.94 (br s, 11-1) 3.80 (s, 3 1-) 3.40 - 3.47 (in 6 

H) 3.10 - 3.27 (m, 4 H) 2.64 - 2.81 (m,4 H) 2.27 - 2.46 (m. 2 H) 1.63 - 1.88 (m, 9 H).  

Scheme 38, Compound 346: 
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[00819] Step 1: ()-4-('(2-acetamidoetIy) (4-(5,6,7,8-tetrahydro-1,8-naphtivridin-2-yl) 

butyl)amino)-2((5-brompyrimidin-4-y) amino) butanoicacid: To amixture of(S)-4-((2 

acetamidoethyl) (4-(5.6,7,8-tetrahydro-1.8-naphthvridin-2-vl) butyl)aino)-2-aminobutanoic 

acid (200 rg, 511 pnol) and 5-bromo-4-chloropyrimidine (109 mg, 562 mol) in THIF (2 

mL) and HO ('0.5 mL) was added NaHCO3 (215 mg, 2.55 mmol) and the resulting mixture 

was heated to 700 C for I h and then cooled to rt and then concentrated in vacuo to give the 
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title compound that was used without further purification. LCMS (ESI+): m/z= 548.3 

(M+tH).  

[00820] Step 2: (S)-4-((2-acetamidoethy) (4-(5,6,7,8-tetr'ahydro-1,8-naphthyridin-2-y,) 

butyl)amino)-2-(pyrimidin-4-ylamino) butanoic acid: To a mixture of (S)-4-((2

acetamidoethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-vl)butyl)amino)-2-((5

bromopyrimidin-4-yl) amino) butanoic acid (200 Ing, 364.65 Lmol, 1 eq) in MeOH (20 mL) 

was added 20 Nt% Pd/C (200 mg) and the resulting mixture was stirred under an H2 

atmosphere for 3 h and then filtered and concentrated invacuo. The crude residue was 

purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 470.2 

(M+H). 1H NMR (400 MHz, Methanol-d4) ppm 8.37 (br s, 1 H) 8.04 (br s, I H) 7.34 (d, 

J=7.34 Hz, 1 1) 6.59 (br s, 1 H) 6.48 (d,J=7.34 Hz, 11H) 4.49 (br s, 1 H) 3.34 - 3.48 (m, 4 

IH) 2.59 - 3.06 (m, 10 I) 2.06- (m, 2 11) 1.83 - 1.98 (m, 5 H) 1.59 - 1.81 (m, 4 H).  

[008211 Com pound347:(S)-4-((-acetamidoethyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyI)amino)-2-((3-cyanopyrazin-2-yl) amino) butanoic acid: To a 

mixture of (S)-4-((2-acetamidoethvl) (4-(5,6,7,8-tetrahvdro-1,8-napithvridin-2-vl) 

butyl)aiino)-2-aminobutanoic acid hydrochloride (150 mg, 350 pmol) in i-PrOH (3 mL) was 

added3-chloropyrazine-2-carbonitrile (54 mg. 386 pmol) and DIPEA (305 PL, 1.75 mmol) 

and the resulting mixture was heated to 700 C for 1 h, cooled to rt, and then concentrated in 

vacuo. The crude residue was purified by reverse phase prep-HPLC ogive thetitle 

compound. LCMS (ESI+): m/z = 495.2 (M+tH NMR (400 MHz, Metlanol-d4) 6 ppm 

8.25 (d,,J=2.43 Hz, I H) 7.87 (d,,J=2.43 Hz, I H) 7.37 (d.,J=7.28 Hz, I H) 6.50 (d, J=728 

Hz, 1H) 4.49 (t,J=5.07 Hz, 1 H) 3.33 - 3.49 (in, 4 H) 2.64 - 2.88 (n 10 H) 2.25 (q, J=5.44 

Hz, 2 H) 1.85 - 1.96 (m, 5 H) 1.50 - 1.81 (i, 4 H).  

Scheme 39, Compound 348: 
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[00822] Step 1: ()-tert-butyl 4-((2-aeetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y/) butv)anino)-2-((6-methylpyrazin-2-y) amino) butanoate: To a mixture 

of ((S)-tert-butyl 4-((2-acetamidoethyl) (4-(56,7,8-tetrahdro-1,8-naphthridin-2-yl) 

butyl)amino)-2-aminobutanoate (150 mg, 335 pmol) and 2-chloro-6-methyl-pyrimidine (36 

ng, 279 pmol) in t-AmOl (2 mL) was added 2.0M t-BuONa in THF (279 pL, 558 mol) 

then t-BuXphos Pd G3 (22 mg, 28 pmol) ) and the resulting mixture was heated to 100° C for 

15 h, cooled to rt, and then concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESI+): m/z = 540.1 (M+H)-.  

[00823] Step 2: (,)-4-(2-acetamidoethlj) (4-(5,6,7,8-tetrahydro-1,8-naplhtvridin-2-yl) 

butvl)amino)-2-((6-methylpyrazin-2-yl) ai ) butanoic acid (S)-tert-butyl 4-((2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvidin-2-vl) butyl)amino)-2-((6

methylpyrazin-2-y) amino) butanoate (200 mg, 371 pmol) was taken up in 3:1 DCM/TFA = 

3:1 (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 (ESI+): m/z = 484.2 (M+H). IH NMR (400 MHz, DMSO-d) 6 ppm 7.81 (s, 1 H) 

7.74 (br t, J=5.38 Hz, 11-1) 7.56 (s, I H) 6.99 - 7.06 (i, 2 1-1) 6.51 (br s, 11-1) 6.24 (d, J=7.21 

Hz, I H) 4.27 (q, J=6.11 Hz, I H) 3.22 - 3.25 (m. 2 H) 3.09 - 3.16 (in, 2 H) 2.51 - 2.84 (in, 7 

H) 2.44 - 2.49 (m, I H) 2.36 - 2.43 (m, 2 H) 220 (s, 3 H) 1.92 (dtJI3.33 6.79 Hz, I H) 

1.79 - 1.85 (m, 1 1-1) 1.71 - 1.79 (in, 5 H) 1.53 (q, J=7.27 Hz 2 f) 1.35 - 1.45 (m, 2 1-1).  

Scheme 40, Compound 349: 
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[00824] Step 1: 6,)-tert-butvl4-((2-acetamidoetivi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)ami.)-2-(quinoxalin-2-ylamino) butanoate: To a mixture of ((S)

tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahvdro-I,8-naphthvridin-2-yl) butyl)amino)

2-aninobutanoate (150 ing, 335 pmol) and 2-chloroquinoxaline (46 ig, 279 pnol) in t
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AmOH (2 mL) was added 2.OM t-BuONa (279 pL, 558 pmol) then t-BuXphos Pd G3 (22 

mg, 28 pmol) and the resulting mixture was heated to 100 C for 15 h, cooled to rt, and then 

concentrated in vacno to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 576.1 (M+H)*.  

[008251 Step 2: (S,)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-=2-(quinoxain-2-ylamino) butanoic acid: ((S)-tert-butyl 4-((2-acetaidoethyl) 

(4-(5.6,7,8-tetrahvdro-1.8-naphthvridin-2-vl) butyi)amino)-2-(quinoxalin-2-ylamino) 

butanoate (200 mg, 347 umol) was taken up in 3:1 DCM/TFA (2 mL) and the resulting 

mixture was stirred at rt for 5 h and then concentrated in vacuo. The crude residue was 

prified by reverse phase prep-HPLC to give the title compound. LCMS (ES-): m/z =520.2 

(M+H)*.- T NMR (400 MI-z, DMSO-d) 6 ppm 8.44 (s, 1 H) 7.86 (br s, I H) 7.74 (d,J=7.72 

I-Iz, 11-1) 7.66 (br d, J=7.06 Hz, 11-1) 7.47 - 7.53 (m, 2 H) 7.30 (ddd, J=8.16, 5.62, 2.54 Hz, I 

H) 6.98 (d, J=7.28 Hz, I H) 6.48 (br s, I H) 6.19 (d, J=7.28 Hz, I H) 4.35 - 4.43(m, 1 H) 

3.22 (br d.,J-5.07 Hz, 2 H) 3.10 -3.15 (m, 2 H) 2.52- 2.71 (m, 7 H) 2.33 - 2.48 (,3 H) 

1.86 - 2.05 (m, 2 H) 1,71 - 1.77 (m, 5 1H) 148 - 1.59 (,H) 134 - 1,46 (m, 2 1H) 

Scheme 41, Compound 350: 
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[008261 Step 1: (S)-tert-buyl 4-((2-acetamidoethy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-phenIlpyrimidin-4-yl) amino) butanoate: T o a 

mixture of (S)-tert-butyl 4-(2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino)-2-aminobtanoate (150 mg, 335 pmol)and 4-chloro-2-phenylpyrimidine (53 

mg,279 umol) in t-AinOH (3 mL) was added 2.OM t-BuONa in'THF (279 uL, 558 pmoil) 

then t-BuXphos Pd (22 ng, 28 pmol) and the resulting mixture was heated to 100° C for 15 
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i, cooled to rt, and then concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESI+): m/z = 602.5 (M-H)-.  

[00827] Step 2: (S,)-4-((2-acetamidoethy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) 

buty)amino)-2-((2-phenylpyrimidin-4-V) amino) butanoic acid: (S)-tert-butyl 4-((2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-vl) butyl)amino)-2-((2

phenylpyrimidin-4-yl)amino) butanoate (150 mg, 249 pmol) was taken up in DCM/TFA (2 

iL) and the resulting mixture was stirred at rt for 5 h and then concentrated in vacun. The 

crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS 

(ESL+): m/z = 546.3 (M+H)*. 1H NMR (400 MI-1z, DMSO-ds) 6 ppm 8.27 - 8.35 (in, 2 H) 

8.14 - 820 (in, 1 H) 7.73 (br s. I H) 7.62 (br s, 1 H) 7.44 (br d,J=3.55 Hz. 3 H) 6.99 (br d.  

J=7.21 Hz, 1 H) 6.39 - 6.61 (in, 2 H) 6.21 (d, J7,.21 Hz, I H) 4.50 (br s, 1H) 3.01 - 3.25 (i, 

4 H) 2.66 (br dd,,J=13.39, 6.66 Hz, 2 H) 2.58 (brt, J=5.75 Hz, 4 H) 2.31 - 2.43 (i, 2 H) 1.86 

- 2.05 (m, 2 H) 1.71 - 1.78 (in, 5 H) 1.33 - 1.62 (m. 6 H).  

[00828 Compound 351: (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butvl)amino)-2-((6-phenylpyrimidin-4-yl) amino) butanoic acid.  

[00829] Com pound352:(S)-4-((2-acetamidoethvl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvlaamino)-2-((5-pienypyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-4-((2-acetamidoethyl) (4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-i) 

butyl)amino)-2-((5-broiopyrimidin-4-yl) amino) butanoic acid (100 mg. 171 imol) in 3:1 

dioxane/H20 (2 mL) was added K2C03 (71 Ing, 513 mol) and phenylboronic acid (31 Ing, 

256 pmol) then Pd(dppf)C12 (13 rg, 17 mol) 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 

prep-HPLC to give the title compound. LCMS (ESI+): m/z = 546.3 (M+H)'. 'H NMR (400 

MHz, Methanol-d4) 6 ppm 6 ppm 8.85 (s, I H) 8.22 (s. I H) 7.61 (s, 6 H) 6.66 (d, J=7.34 Hz, 

I H) 5.14 (br t.,J=6.24 Hz, 1 H)3.33- 3.60 (m, 10 H) 2.73 - 2.88 (m, 4 H) 2.57 (br s. I H) 

2.39 (br d, J=7.09 Hz, I H) 1.94 - .10 (m, 5 1-1) 1.83 (br s, 4 H).  
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Scheme 42, Compound 353: 
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[00830] Step 1: (S)-tert-butyl 4-((2-acetamidoehyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butv)amino)-2-((6-methyl-2-(pyridin-4-yl)pyrimidin-4-y) amino) 

butanoate: To a mixture of ((S)-tert-butvl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-aminobutanoate (150 mg, 335 Umol) and 4-chloro-6

methyl-2-(pyridin-4-yl) pyrimidine (57 mg, 279 pmol) in t-AmO- (2 mL) was added 2.OM t

BuONa in THF (279 pL, 558 pimol) then t-BuXphos Pd G3 (22 mg, 28 pmol) and the 

resulting mixture was heated to 100° C for 15 h, cooled to rt, and then concentrated in vacno 

to give the title compound that was used without further purification. LCMS (ESI+): n/z = 

617.2 (MH)+.  

[00831] Step 2: (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetr'ahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-((6-methyl-2-(pyrilin-4-yl) pyrimidin-4-yl) amino) butanoic acid: (S)-ter.

butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6

methyl-2-(pyridin-4-y) pyrimidin-4-y) amino) butanoate (200 mg, 324 pmol) was taken up 

in 3:1 DCM/TFA (2 nL) and the resulting mixture was stirred at rt for 5 h and then 

concentrated invacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+) m/z ::561.2 (M+H)*. TH NMR (400 MHz DMSO-d6) 6 

ppm 8.66 (d, i=5.87 Hz, 2 H) 8.13 - 8.19 (in, 2 H) 7.73 (br s I H) 7.64 (br s, I H) 6.97 -7.05 

(i, 1H) 6.50 (br s. 2 H) 6.20 (d, J=21 Hz, 11-1) 4.51 (br s, 1 H) 3.20 - 3.24 (in, H) 3.I 

3.18 (in, 2 H) 2.51 - 2.80 (m, 8 ) 2.39 (br t, J7.34 Hz, 2 1-1) 2.32 (s, 3 H) 1.99 (dq, 

Ji13.66, 6.73 Hz, 1 H) 1.84 - 1.94 (m., I H) 1.68 - 1.79 (in, 5 H) 1.49 - 1.59 (in, 2 H) 1.36 

1.46 (m, 2 H).  
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[00832] Compound 354: (S)-4-((2-acetamidoethv) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((-methyl-2H-pyrazolo[4,3-dpyrimidin-7-yl) amino) 

butanoic acid: To a mixture of (S)-4-((2-actamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-aminobutanoic acid (200 mg, 511 pmol) and 7-chloro-2

methyl-2H-pyrazolo[4,3-d]pyrimidine (95 mg, 562 pmol) in TIF (2 mL) H20 (0.5 mL) was 

added NaHCO3 (215 mg, 2.55 mmol) and the resulting mixture was heated to 700 C for 2 h 

and then cooled to rt and then concentrated in vacuo. The crude residue was purified by prep

HPLC to give the title compound. LCMS (ESI+). m/z = 524.3 (M+H') H NMR (400 MHz.  

Methanol-d4) ppm 8.62 (br s, 1H) 8.50 (s, 1 1-1) 7.60 (dJ=7.34 Hz, 11H) 6.67 (d, J=7.34 

Hz, I H) 5.07 (br dd,J=831, 5.26 Hz, 1 H) 4.10 (s. 3 H) 3.60 (br t,J-5.69 Hz, 3 H) 3.45 

3.55 (n. 3 H) 3.33 - 3.44 (m, 4 1-1) 2.77 - 2.89 (m, 4 H) 2.61 - 2.74 (m, 1H) 2.56 (br s, I H) 

1.75 - 2.10 (m, 9 1-1).  

[008331 Com pound355:(S)-4-((2-acetamidoethyl,)(4-(5,6,7,8-tetralydro-1,8

naphthyridin-2-yl) butyl)aniino)-2-((4-phenylpyridin-2-yl) amino) butanoic acid.  

[00834] Compound 356: (S)-2-({4,4'-bipyridin]-2-ylamnino)-4-((2-acetamidoethvl) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y) butvl)amino) butanoic acid.  

Scheme 43, Compound 357: 

N0CI N 0 

NN 
H H N .N N 

N N tBuXPhos-Pd-G3 H H 
H N N IN N 

2.QM NaOtBu 
~ - I~rnOH 

Step 

0 

TFA, DCM H H H 
N N N N N 

Step 2 
N 0 OH 357 

[008351 Step 1: (S)-tert-buyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyl)amino)-2-((6-phenIlpyrazin-2-yl) amino) butanoate: To a mixture 

of ((S)-tert-butyl 4-((2-acetamidothyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyidin-2-y) 

butil)amino)-2-aminobutanoate (150 mg, 335 uno) and 2-chloro-6-phenylpyrazine (53 mg, 

279 pnol) in t-AmOH (3 mL) was added 2.OM t-BuONa (279 pL, 558 pmol) then t

BuXphos Pd G3 (22 mg, 28 umol) and the resulting mixture was heated to 100° C for 15 h, 
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cooled to rt, and then concentrated in vacuo to give the title compound that was used without 

further purification. LCMS (ESI-+): m/z = 602.5 (M+H)+.  

[00836] Step 2: (S)-4-((2-acetamidoethyl) (4-(5,6,7,8-tetr'ahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-((6-plienylpyrazin-2-v) amino) butanoic acid: (S)-tert-butyl 4-((2

acetamidoethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-vl)butyl)amino)-2-((6

phenylpyrazin-2-l) amino) butanoate (200 ing, 371 pimol) was taken upin 5:1 DCM/TFA (2 

mL) and the resulting mixture was stirred at rt for 5 h and then concentrated in vacno. The 

crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS 

(ESI+): m/z::::546.3 (M+)*. 1- NMR (400 M z, DMSO-dc) 6 ppm 8.31 (s, 11H) 8.02 (br s, 

3 H) 7 74 (br s, 1 H) 7.33 - 7.50 (n, 4 H) 6.99 (br dJ7.21 Hz, I H) 6.50 (br s, I H) 6.20 (br 

d, J=7.09 Hz, 1H) 4.38 (br d,.J=5.99 Hz, 1 H) 3.21 (br s, 2 1-1) 3.14 (br s, 2 H) 2.52 - 2.80 

(m. 8 H) 2.33 - 2.43 (i, 2 H) 1.83 - 2.08 (in, 2 1-1) 1.68 - 1.81 (in, 5 1-) 1.53 (br d, 7.09 

Hz,4 H).  

[008371 Compound358:(S)-4-((2-acetamidoethyl)(4-(5,6,7,8-tetrahyVdro-1,8

naphthyridin-2-yl) butvl)amino)-2-((5-phenylpyrazin-2-yl) amino) butanoic acid.  

[00838] Com pound359:(S)-4-((2-acetamidoethvl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((6-(yridin-4-yl) pyrazin-2-y) amino) butanoic acid.  

[00839] Compound 360: (S)-4-((2-acetamidoetIyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yIl) buty)amino)2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of (S)-4-((2-acetamidoethyl)(4-(5,67,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-aminobutanoic acid hydrochloride (150 mg, 383 pmol) in DMA (2 mL) was 

added DIPEA (334uL, 1.92 mniol) then 4-choro-2-(pyridin-3-yl) quinazoline (102 mg, 421 

pmol) and the resulting mixture was heated to 70° C for 1I i. cooled to rt, adjusted to pH I 6 

by the addition of I M aq. HC, and then concentrated in vacuo. The crude residuexwas 

purified byprep-HPLC to give the title compound. LCMS (ESI+): m/z = 597.3 (M+H)*. 'H 

NMR (400 MHz, Methanol-d) 6 ppm 9.79 (s, 1IH) 938 (br d,.J=7.45 Hz, 1 H) 9.07 (d, 

J- 5.70 Hz, 1 H) 8.64 (t,8.1 Hz, I H) 8.21 (dd, J=8.1L, 5.48 Hz, 1 H) 8.06 - 8.15 (m. 2 

H) 7.87 (tJ-6.80 Hz, 1 H) 7.58 (br s, 1 H) 6.64 (t, J=7.45 Hz, I H) 5.44 (br d,J=7.89 Hz, 1 

H) 3.47- 3.62 (in, 61) 3.33 - 3.40 (in, 4 H) 2.54 - 2.85 (In. 6 H) 1.92 - 1.99 (in, 5 H)1.74 

1.90 (m, 4 1-1).  

[00840] Compound 361: 4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetraydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((-methyl-H-pyrazolo3,4-d]pyrimidin-4-yl) amino) 

butanoic acid.  
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[00841] Compound 362: (S)-2-((5-cyanopyrimidin-2-yl) amino.)-4-((2-(dimethylamino)-2

oxoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) buty)amnino) butanoic acid: T o a 

mixture of (S)-2-aiino-4-((2-(dimethyilainino)-2-oxoethyi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (150 ing, 383 pnol) and 2-chloropyrimidine

5-carbonitrile (59 mg. 421 imol) in THF (2 mL) and H20 (0.5 mL) was added NaHCO, (161 

mg, 1.92 mmol) and the resulting mixture was stirred at 70° C for I h and then allowed to 

cool to rt and then concentrated invacuo. The crude residue was purified by reverse phase 

prep-HPLC to give the title compound. LCMS (ESI+): m/z = 495.2 (M+1), '1 HNMR (400 

MH z. Methanol-d) 6 ppm 8.33 - 8.76 (m, 2 H) 7.34 (d, J=7.02- Hz, 1 H) 6.47 (d, J=7.02 Hz, 1 

H) 4.44 - 4.55 (m, I H) 3.69 (br d, J=9.65 Hz, 2 H) 3.37 - 346 (in, 2 H) 2.85 - 3.05 (n 10 H) 

2.72 - 2.77 (in, 2 1) 2.60 - 2.67 (in, 2 H) 2.04 - 2.28 (in, 2 H) 1.84 - 1.94 (in, 2 H) 1,60 - 1.80 

(m4 1H).  

[008421 Compound 363: 4-((2-(dimethylamino)-2-oxoethl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)amino)-2-((5-trifluoromethyl)pyrimidin-2-y1)amino) butanoic 

acid.  

[00843] Compound 364: (S)-2-((1H-pyrazolo/3,4-dpyrimidin-4-yl) amino)-4-((2

(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetraihydro-1,8-nap-ihthyridin-2-yl) butyl)amino) 

butanoic acid: To a mixture of (S)-2-amino-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8

tetrahvdro-I.8-naphthvridin-2-yl) butyl)ainio) butanoic acid (150 ing, 383 miol) and 4

chloro-1H-pyrazolo[34-d]pyrimidine (40 PL, 421 mol) in THF (2 mL)and H20 (0.5 mL) 

as added NaHCO3 (161 mg, 1.92 imol) and the resulting mixture was stirred at 70° C for I h 

and then allowed to cool to rt and then concentrated in vacuo. The crude residue was purified 

by reverse phaseprep-HPLCto give the title compound. LCMS (ESI+) m/z = 510.2 

(M+H.1H NMR (400 MHz, ethanol-d) 6 ppm 8.35 (s, I H) 8.22 (s. I H) 7.28 (d, J::7.45 

Hz, I H) 6.41 (d, J=7.45 Hz, I H) 4.91 - 4.94 (, I H)3.60 - 3.71 (m, 1 H) 3.45 - 3.55 (m, 1 

IH) 3.32 - 3.39 (m, 2 1-1) 3.01 (s, 3 H) 2.91 - 2.99 (m, 1H) 2.88 (s, 3 H) 2.81 (br d, J=13.59 

Hz, 1 H) 2.75 (br t, J=6.14 Hz, 2 H) 2.56 - 2.71 (in, 4 H) 2.24 (br d, J:=4.82 Hz, 2 H) 1.87 

2.01 (m, 1 H) 1.64 - 1.87 (m, 4 H) 1.50 - 1.62 (in H).  

[00844] Compound 365: ()-2-((5-bromopyrimidin-2-yl) amino)-4-((2-(dimethylamino)-2

oxoethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) butyl)amino) butanoic acid: To a 

solution of (S)-2-ainino-4-((2-(dimethylainiuo)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amnio) butanoic acid (150 mg, 383 nol) and 5-bromo-2-chloro

pyrimidine (89 mg. 460 pnol) in THF (2 mL) and 1H20 (0.5 mL) was added NaHCO3 (161 

ing, 1.92 mmol) and the resulting mixture was stirred at 70° C for I h, cooled to rt, and then 
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concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI-): m/z= 548.2 (M-H)+. 'H NMR (400 MHz, ethanol-d4) 6 

ppm 8.28 (s, 2 H) 7.30 (d, J=7.28 Hz, 1 H) 6.45 (d, J=7.28 Hz, I H) 4.36 (t, J=6.06 Hz, I H) 

3.66 - 379 (in, 2 1) 3.36 - 3.42 (in, 2 H) 3.03 (s, 3 H) 2.98 (br dd, J=13.78, 7,17 Hz, 2 H) 

2.85 - 2.92 (in, 5 H) 2.73 (t, J=5.95 -z, 2 H) 2.62 (br t, J=7.39 Hz, 2 H)2.14 - 2.27 (in, 1H) 

2.01 - 2.12 (m, 1 H) 1.88 (q J=:5.90 Hz, 2 H) 1.70 - 1.80 (In, 2 H) 1.59 - 1.69 (m, 2 H).  

[00845] Compound 366: (S)-2-((1H-pyrazolo[4,3-dpvrimidin-7-yl) amin)-4-((2

(iimethylainio)-2-oxoethvl) (4-(5,6,7,8-tetrahydro-1,8-niphtlihyrilin-2-yl) buvl)amino) 

butanoic acid.  

[00846] Compound 367: (S)-2-((6-(1H-pyrazol--y1)pvrimidin-4-y) amino)-4-((

(dimethy/amino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) butyl)amin) 

butanoic acid.  

[008471 Compound 368: 4-((2-(dimethyilamino)-2-oxoethl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) buty/)amino)-2-((2-(trifluoromethylpyrimidin-4-yI)amino) butanoic 

acid.  

[00848] Compound 369: (S)-2-((5-cyclopropylpyrimidin-2-y) amino)-4-((2

(dinethylamino)-2-oxoetI) (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yl) butyl)amin) 

butanoic acid: To a mixture of (S)-2-amino-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8

tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 383 ptmol) and 5

cyclopropl-2-fluoropyrimidine (64 mg, 460Pmol) in THF (2 mL) and H20 (0.5 mL) was 

added NaHCO3 (161 mg. 1.92 nmol) and the resulting mixture was stirred at 70° C for I h 

and then allowed to cool to rt and then concentrated in vacuo. The crude residue was purified 

by reverse phase prep-HPLCto give the title compound. LCMS (ESI+) m:/z 510.3 

(M+H.iH NMR (400 MHz, ethanol-d) 6 ppm 8.07 (s, 2 H) 7.20 (d, J=7.28 Hz, I H) 6.39 

J=7.28 Hz, I H) 433 (t, J=5.73 Hz, I H) 3.55 - 3.72 (n, 2 H) 3.35 - 3.40 (m, 2 H) 3.04 (s, 

3H) 2.92 - 3.00 (m, 11) 2.82 - 2.92 (m, 4-) 2.78 (br t, J=7.17 z, 2 H) 2.71 (t, J:::6.17 -z, 

2 H) 2.55 (t, J=7.50 Hz, 2 H) 2.15 - 2.27 (m. I H) 1.94 - 2.06 (m, 1 H) 1.87 (q, J=5.79 Hz, 2 

H) 1.71 - 1 79 (in, 1 H) 1.62 - 1.71 (in 2 H) 1.52 - 1.62 (in, 2 H) 0.84 - 0.97 (m. 2 H) 0.51 

0.67 (i, 2 H).  

[00849] Compound 370: (S)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amino)-2-((5-fuoropyrimidin-2-yl) amino) butanoic acid.  
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Scheme 44, Compound 371: 
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[00850] Step 1: (S)-2-((5-bromopyrimidin-4-yl) mino)-4-((2-(liethylIamino)-2-oxoethyIl) 

(4-(5,6,7,8-tetahlydro-1,8-naphthyridin-2-y,) butyl)amino) butanoic acid: To a mixture of 

(S)-2-amino-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid (150 mg, 383 pmol) and 5-bromo-4-chloro-primidine (89 mg.  

460 pmol) inTHF (2n L) and H20 (0.5 nL) was added NaHCO3 (161 mg, 1.92 mmol) and 

the resulting mixture was stirred at 70° C for2 h and then allowed to cool to rtand then 

concentrated invacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 548.4 (M+H)+.  

[00851] Step 2: (S)-4-((2-(dimnethzylamino)-2-oxoethvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) bityl)amino)-2-(pyrinidi-4-ylaminio) btanoic acid: To a mixture of 

(S)-2-((5-bromopyrimidin-4-yl) amino)-4-((2-(dimethylamino)-2-oxoethyi) (4-(5,6,7,8

tetrahvdro-1.8-naphthridin-2-vl) butyl)amino) butanoic acid (210 mg, 383 mol) in MeOH 

(4 mL) was added 10 wt% Pd/C (50 ng) and the resulting mixture was stirred underan H2 

atmosphere for 5 h. The reaction mixture was filtered and concentrated in vacuo. The crude 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI-+): 

m/z = 470.2 (M+H). 'H NMR (400 MHz, ethanol-d) 6 ppm 8.34 (s. 1 H) 7.91 (br s, I H) 

7.26 (br d, J=7.06 Hz, 1 H) 6.58 (br s, 1H) 6.42 (d, J=7.28 Hz, 1 H) 4.54 (br s, 1 H) 3.58 (br 

d, J:::15.66 lz, 1H) 3.34 - 3.46 (i, 3H) 3.04 (s, 3 H) 2.85 - 2.92 (in, 4 1-1)2.51 - 2.79 (in, 7 

H) 2.16 (br s, I H) 2.05 (br d, J=5.95 Hz, I H) 1.87 (q J=:5.95 Hz, 2 H) 1.65 - 1.82 (in, 2 H) 

1.47 - 1.65 (m, 2 H).  

[00852] Compound 372: ()-2-((3-cyanopyrzin-2-yl) amino)-4-((2-(imethylaino)-2

oxoeth1l) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-v) butyl)amino) butanoic acid:ITo a 

mixture of (S)-2-amino-4-((2-(diiethylanino)-2-oxoethyi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (200 nig, 511 pnol) and 3-chloropyrazine-2
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carbonitrile (86 mg, 613 pmol) in i-PrOH (4 mL) was added DIPEA (445 pL, 2.55 rmol) 

and the resulting mixturewasstirred at 70° C for 12 h and then allowed to coo to rt and then 

concentrated in vacno. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): n/z = 495.3 (M+H)., 11 NMR (400 MHz, Methanol-d4) 6 

ppm 9.57 (s, I H) 8.85 (br d, J=7.72 Hz, 1 H) 8.56 - 8.65 (in, 11H) 8.29 (d, J:=7.94 Hz, 1 -) 

7.72 - 7.85 (in, 2 H) 7.45 - 7.54 (in, 2 H) 7.18 (d, J=7.28 Hz, I H) 6.33 (d, J=7.28 Hz, I H) 

5.04 (t, J=5.51 Hz, I H) 3.68 (br d, J=15.66 Hz, I H) 3.50 (br d, J=15.21 Hz, I H) 3.11 - 325 

(n. 2 H) 3.05 (br d, J=4.63 Hz, 1 H) 2.97 (s, 3 H) 2.86 (br dd, J=11.91, 5.73 iz, 2 H) 2.78 (s, 

3 H) 2.70 - 2.76 (in, I H) 2.50 - 2.68 (m, 4 H) 2.40 (br d, J:=6.39 Hz, I H) 2.22 - 2.33 (m, I 

H) 1.50 - 1.92 (m, 6 H).  

[00853] Compound 373: ()-4-((2-(dimethylamino)-2-oxoetliyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl,)amino)--((2-phenylpyriidin-4-vl) amino) butanoic acid 

[008541 Compound 374: (S)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butylamino-2-6-penprimidin-4-yl)amino) butanoic acid 

Scheme 45, Compound 375: 

N N N 
Br' N B 

H 2N N N Na}CO3  N 
~T.HFIH 2O6 HN N N N 

0 OH Step 0O 

B(OH) 2  N 
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[00855] Step 1: (S)-2-((5-bromopyrimidin-4-yl) amino)-4-((2-(limethylamino)-2-oxoethIyl) 

(4-(5,6,7,8-tetahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid: To a mixture of 

(S)-2-amino-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vl) 

butyl)amnio) butanoic acid (150 mg, 383 pmol) and 5-bromo-4-chloro-prinmidine (89 mg.  

460 pmol) in THF (1.2 iL) and H20 (0.3 mL) was added NaHCO3 (160.93 mg. 1.92 mmol) 

and the resulting mixture was stirred at 700 C for I h and then allowed to cool to rt and then 

concentrated invacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 548.4 (MHHY.  
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[00856] Step 2: ()-4-((2-(Iimethylamino)-2-oxoehy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butvl)anino)-2-((5-phenylpyrimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-2-((5-brmnopyrimidin-4-vl) amino)-4-((2-(diinethvlanino)-2-oxoethyl) (4

(5.6.7,8-tetrahydro-1.8-napthridin-2-vl) butyl)amino) butanoic acid (210 mg, 383 Lmol) 

and phenylboronic acid (56 ng, 459 pmol) in dioxane (2 mL) and H20 (0.5 miL) was added 

Pd(dppf)C2 (28 mg. 38 pmol) and K2C03 (106 mg, 766 pmol) and the resulting mixture was 

stirred at 100° C for 2 h and then cooled to rt and concentrated in vacuo.'The crude residue 

was purified by rever phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 

546.3 (M+-). 1 NMR (400 MiHz, Deuterium Oxide) 6 ppm 8.70 (s, 1 1-1) 8.10 (s, 1H) 7.55 

- 7.65 (m, 3 H) 749 (br d, J=7.58 Hz, 3 H) 6.53 (d, J=7.46 Hz, I H) 4.77 - 4.78 (, 1 H) 4.13 

- 4.28 (m, 2 H) 3,35 - 3.45 (i, 3 H) 3.18 - 3.31 (n, 3 H) 2.84 - 2.99 (n, 6 H) 2.62 - 2.79 (n 

4 H) 2.41 (br s, 1 H) 2.19 (br s, 1 H) 1.85 (q, J=5.81Hz, 2 1-1) 1.70 (br s, 4 H).  

[008571 Compound 376: (S)-4-((2-(dimethylamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)amino)-2-((6-methIyl-2-(pyridin-4-yl)pyrimidin-4-yl) amino) 

butanoic acid.  

[00858 C om pound377:(S)-4-((2-(dimethlamino)-2-oxoethyl)(4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butvl.)amino)-2-((2-(yridin-3-yl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of (S)-2-ainio-4-((2-(dimethyilamino)-2-oxoethiyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg, 383 pmol) and 4-chloro-2-(3

pyridyl)quinazoline (102 mg, 421 pmol) in DMA (4 mL) wasadded DIPEA (334 AL, 1.92 

nmol) and the resulting mixture was stirred at 70 C for 12 h and then allowed to cool 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:= 597.2 (M+-). II NMR (400 M1I-z, 

ethanol-d4) 6 ppm 9.57 (s, I H) 8.85 (br d, J=7.72 Hz, I H) 8.56 - 8.65 (in, I H) 8.29 (d, 

J=7.94 Hz, 1 H) 7.72 - 7.85 (in 2 H) 7.45 - 7.54 (m, 2 H) 7.18 (d. J=7.28 Hz, I H) 6.33 (d, 

J::::7.28 Hz, 1 H) 5.04 (t, 1=5.51 Hz, 1 H) 3.68 (br d, J=:15.66 I-Iz, 1H) 3.50 (br d, 1=15.21 Hz, 

I H) 3.11 - 3.25 (in., 2 H) 3.05 (br d, J=:4.63 Hz, 1 H) 2.97 (s, 3 H) 2.86 (br dd, J:11.91, 5.73 

Hz, 2 H) 2.78 (s, 3 H) 2.70 - 2.76 (m, I H) 2.50 - 2.68 (in 4 H) 2.40 (br d. J=6.39 Hz, 1 H) 

2.22 - 2.33 (m, 11H) 1.50 - 1.92 (m, 6 H).  

[00859 Compound 378: (S)-4-((2-(dimetliamino)-2-oxoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((4-pIenylpyridin-2-yl) amino) butanoic acid.  
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Scheme 46, Compound 379: 
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[008601 Step 1: tert-butyl (2-(2,2-difluoroethoxj)ethyl)carbamate: To a solution of tert

butyl (2-hydroxyethyl)carbamate (15 g, 93.05 mnol) inTHF (100 mL) was added 60 wt% 

NaH dispersion in mineral oil (8.19 g, 204.72 mmol) at -10° C and the resulting mixture was 

stirred for 30 min, at which time a solution of 2,2-difluorothyl trifluoromethanesulfonate 

(19.92 g, 93.05 mmol) in THF (10 mL) was dropwise added at -10° C. The mixture was 

stirred at 0° C for 1 h and then diluted with water and then extracted with EtOAc. The 

combined organic extracts were dried over Na2SO4, filtered, and concentrated under reduced 

pressure.The crude residue was purified by normal phase silica gel chromatography to give 

the title compound.  

[00861] Step 2: 2-(2,2-difluoroethoxy)ethanamine hydrochloride: tert-butyl (2-(2,2

difluoroethoxy)ethyl)carbamate (20 g, 88.80 mmol) was taen up in 4 M HCi in EtOAc (Il1 

mL) and the resulting mixture was stirred at rt for 30 min and then was concentrated in vacuo 

to give the title compound that was used without further purification.  
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[00862] Step 3: tert-butyl 7-(4-((2-(2,2-difluoroethoxy)ethl)amino) butl)-3,4-dihydro-1,8

naphthiyridine-1(29H)-carboxylate: To a solution of 2-(2,2-difluoroethoxy)ethananine 

hydrochloride (11.94 g, 73.92 mnol) in MeOH (100 mL) was added HOAc (5.64 mL 98.56 

m-nol), NaBI3CN (6.19 g, 98.56 mmol), then a solution of tert-butyl 7-(4-oxobutyi)-3,4

dihydro-1,8-naphthyridine-I(2H)-carboxylate (15 g, 49.28 mmol) in MeOH (50 mL) was 

added at 0° C and the resulting mixture was stirredat rt for I i. The mixture was 

concentrated in vacuo and then diluted with sat. aq. NaHCO3 and the resulting mixture was 

extracted with EtOAc and the combined organic extracts were dried over Na2SO4, filtered 

and concentrated in vacuo to give the title compound that was used without further 

purification. LCMS (ESI+): n/z = 414.4 (M+H)*.  

[00863] Step 4: (S)-tert-butyl 7-(4-((3-(((benzylox)carbonyl)amino,)-4-nethoxv-4

oxobutvI) (2-(2,2-difluoroethoxy)ethyl)amino) butvl)-3,4-dihydro-1,8-napihthyridine-1(2Hj)

carboxVlate: To a mixture of tert-butyl 7-(4-((2-(2,2-difluoroethoxy)ethvl)amino)butvl)-3,4

dihydro-1,8-naphthyridine-1(2H)-carboxylate (19 g, 32.16 mimol) and (S)-methyl 2

(((benzvloxy)carbonl)amino)-4-oxobutanoate (8.53 g, 32.16 nmol) in 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 rt for 2 h. The reaction mixture was diluted with 

MeOH and then concentrated in vacuo. The crude residue was taken up in a mixture of DCM 

and sat. aq. Nal-CO3 and the layers were separated. The aqueous layer was extracted with 

DCM and the combined organic extracts were dried over Na2S04. filtered, and concentrated 

under reduced pressure to give a residue. The crude residue was purified by nonnal phase 

silica gel chromatography. LCMS (ESI+): n/z = 663.5 (M+H)., 

[00864] Step 5: (S)-methyl 2-(((benvloxy)carbonyl)amino)-4-((2-(2,2

difuoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthzvridin-2-yl) butyl)amino) butanoate: 

(S)-tert-butyl 7-(4-((3-(((benzyloxy)carbonvl)amino)-4-methoxy-4-oxobutyl)(2-(2,2

difluoroethoxy)ethyl)amino)butvl)-3,4-dihydro-1,8-naphthyridine-1(2H)-carboxylate (3.5 g, 

5.28 mmol) was taken up in 4 M HC in EtOAc (13.20 mL) 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 I M 

NaOH, and extracted with EtOAc. The combined organic extracts were dried over Na2SO4, 

filtered and concentrated in vacuo to give the title compound. LCMS (ESI+): m/z =563.4 

(M+tH).  

[00865] Step 6: (S)-2-(benzyox)carbony9amnino)-4-(2-(2,2-difluoroethiox)ethy) (4

(5,6,7,8-tetrahydro-1,8-napitiyridin-2-yil) butyl)amino) butanoic acid: To a mixture of (S)

methyl 2-(((benzyloxy)carbonvl)anino)-4-((2-(2,2-difluoroethoxv)ethlv) (4-(5,6,7.8
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tetrahydro-1,8-naphthyridin-2-yi) butyl)amino) butanoate (2.8 g, 4.98 mmol) in THF (10 nL) 

and H20 (10 mL) and MeOH (10 mL) was added LiOH.H20 (418 mg. 9.95 mmol) and the 

resulting mixture was stirred at rt for 1 h and then was adjusted to pH=6 by the addition of 1 

M aq. HCI and then was concentrated under reduced pressure to give the title compound that 

was used without further purification. LCMS (ESI+): m/z =549.4 (M+-H).  

[008661 Step 7: (S)-2-anino-4-((2-(2,2-difluoroethoxj)ethyil) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid: To a solution of (S)-2

(((benzyloxy)carbonyl)amino)-4-((2-(2,2-difluoroethoxy)cthyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (3 g, 5.13 mmol) in i-PrOH (30 

mL) was added 20 wt% Pd(OH)2/C (720mg) and the resulting mixture was stirred under an 

H2 atmosphere for 3 h and then was filtered and concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z = 415.4 (M+H).  

[008671 Step 8: (S)-4-((2-(2,2-difluoroethoxy)ethy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butL)amino)-2-((1-methy14H-pyrazolo3,4-dpvrimidin-4-y) amino) 

butanoic acid: To a mixture of (S)-2-amino-4-(((S)-2-fluoro-3-nethoxypropyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (150 mg, 333 

pmol) inTHF (1.6 mL) and H20 (0.4 mL) was added NaHCO3 (140 mg, 1.66 mmol) then 4

chloro-1-methvl-iH-pyrazolo[3.4-d]pyrimidine (62 mg, 366 prmol) and the resulting mixture 

was heated to 700 C for I i, cooled to rt, adjusted to p = 6 by the addition of I M aq. HCl., 

and then concentrated in vacuo. The crude residue was purified by prep-HPLC to give the 

title compound. LCMS (ESI+): m/z = 547.3 (M+H)+. H NMR (400 MHz, Methanol-d4) 6 

ppm 8.56 (s, 1 H) 8.48 (s. 1 H) 7.59 (d,J=7.34 Hz, 1 H) 6.65 (d,J=7.46 Hz, 1 H) 5.85 - 6.16 

(in, I H) 5.07 (br dd, J:=8.01, 5.32 Hz, 1 H) 4.08 (s, 3 1-1) 3.94 - 4.03 (in, 2 H) 3.78 (td, 

J:14.73, 3.67 Hz, 2 H) 3.49 - 3.64 (n, 5 H) 3.32 - 3.40 (m, 3 H) 2.74 - 2.88 (in, 4 H) 2.46 

2.73 (m, 2 H) 1.75 - 1.99 (m. 6 H).  

[00868 Compound 380: (S)-2-((5-cvnopyrimidin-2-.l) amino)-4-((2-(2,2

dif/uoroethoxi)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid.  

[00869] Compound 381: (S)-4-((2-(2,2-difluoroethoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((5-(trfluormethyl)pyrimidin-2-yl) amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((2-(22-difluoroethoxy)ethl) (4-(5,6,7.8-tetrahydro

1.8-naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (150 mg.333 pmol) inTHF 

(2 mL) and 1120 (0.5 mL) was added NaHCO3 (56 ng, 665 pmol) then 2-chloro-5

(trifluoromethyl)pyrimidine (91 ing, 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 aq. HCl, and then concentrated 

n vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 561.2 (M+H)*. 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.62 (s, 2 H) 7.59 (d,J=7.34 Hz, 1H) 6.64 (dJ=7.21 Hz, 1 H) 5.84 - 6.17 (In, 1 H) 4.77 (dd, 

,J=8.50, 5.07 Hz, 11H) 3.96 (br d, J=4.40 Hz,.2 H) 3.78 (br t,,J=14.37 Iz, 21H) 3.44 - 3.55 (in, 

5 H) 3.32 - 3.44 (m, 3 H) 2.72 - 2.88 (i 4 H) 2.44 - 2.56 (in, I H) 2.24 - 2.38 (in, I H) 1.73 

2.00 (m, 6 H).  

[00870] Compound 382: (S)-2-((lH-pyrazolo[3,4-d]pyrimidin-4-yl) amino)-4-((2-(2,2

difluoroethoxy)ehy1) (4-(5,6,7,-tetrahydro-1,8-naphthVridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(2,2-difluoroethoxv)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (150 mg. 333 pmol) in THF 

(1.6 mL) and H20 (0.4 mL) was added Nal-CO3 (140 mg, 1.66 nmol) and then the 4-chloro

1H-pyrazolo[3,4-dipyrimidine (57 mg. 366 pmol) and the resulting mixture was heated to 

70° C for I h, cooled to rt, adjusted to pH = 6 by the addition of 1 M aq. HC, and then 

concentrated invacuo. The crude residue was purified by prep-HPLC to give the title 

compoundLCMS (ESI+): m/z = 533.2 (M+HH). 11 NMR (400 MHz, Methanol-d4) 6 ppm 

8.87 (s, I H) 8.65 (s, I H) 7.59 (dJ=7.34 Hz, 1 H) 6.65 (d, J=7.34 Hz, I H) 5.84 - 6.15 (i I 

H) 5.26 (ddJ=8.68, 5.26 Hz, 1 H) 3.97 (br s, 2 H) 3.77 (tdJ=14.79, 3.55 Hz, 2 H) 3.47 

3.54 (in, 5 H) 3.33 - 3.39 (n, 3 f) 2.76 -2.85 (m, 4 1-1) 2.43 - 2.69 (mi 2 H)1.77 - 1.99 (m, 6 

H).  

[00871] Compound 383: (S)-2-((5-bromopyrimidin-2-yl) amino)-4-((2-(2,2

difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahdro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amnino-4-((2-(2,2-difluoroethox)ethil) (4-(5,6,7,8-tetrahydro

1.8-naphthyridin-2-l) butyl)amino) butanoic acid hydrochloride (150 mg, 333 pmol) inTHF 

(1.6mL) and H20 (0.4 mL) was added NaHCO3 (140 mg, 1.66 inmol) and then 5-broIno-2

fluoropyrimidine (65 ig, 366pmol) and the resulting mixture was heated to 70° Cfor I h, 

cooled to it, 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. LCMS 

(ESi+): m/z= 571.1 (M+H)., 'IHNMR(400 MHz, Methano-.d) 6ppm 8.41 (s, 21-1) 7.60 (d, 

J:::7.34 Hz, 1H) 6.64 (d, ,J=7.46 Hz, IH) 5.80 - 6.22 (m, 11-1) 4.64 (dd, :=8.62, 5.07 Hz, 1H) 

3.95 (br t, J=4.65 Hz, 2 H) 3.78 (td, J:=14.67 1.83 Hz. 2 H) 3.47 - 3.55 (m, 4 H) 3.32 - 3.46 

(m, 3 H) 3.25- 3.30 (in, 1 H) 2.75 - 2.86 (in 4 H) 2.41 - 2.52 (in, 1 H) 2.21 - 2.34 (m I H) 

1.96 (dt, J=11.77, 6.04 Hz, 2 H) 1.80 (br d,.J=2.81 lHz, 4 H).  
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[00872] Compound 384: (S)-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amin)-2-((2-(trifluormethyi)pyrimidin-4-yl) amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(2,2-difluorothoxv)ethyl) (4-(5,6,7,8-tetrahydro

l,8-naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (150 mg. 332 pmol) in THF 

(1.6 mL) and H20 (0.4 mL) was added NaHl-CO3 (140 mg. 1.66 nmol) and then 4-chloro-2

(trifluoronethyl)pyrimidine (67 mg, 366 pmol) and the resulting mixture was heated to 70° C 

for 1I h, cooled to rt, adjusted to pH = 6 by the addition of 1 M aq. HCL and then concentrated 

in vacuo. The crude residue was purified by prep-HPLC to give the title compound. LCMS 

(ESL+'): m/z = 561.2 (M+H)*. 1H NMR (400 M-Iz, Methanol-d4) 6 ppm 8.25 (br d, =6.11 

Hz, I H) 7.59 (d, J=7.34 Hz, 1 H) 688 (dJ=6.11 Hz, 1 H) 6.64 (d, J=7.34 Hz, I H) 5.82 

6.17 (n. 1H) 4.83 (br s, 1H) 3.95 (br s, 2 1) 3.77 (tdJ=14.70, 3.61 iz, H) 3.45 - 3.57 (m, 

5 H) 3.32 - 3.45 (i 3H) 2.72 - 2.90 (m, 4 H) 2.43 - 2.56 (m, 1 -)2.25 - 2.40 (in, 1H) 1.70 

2.03 (in, 6 H).  

[00873] Compound 385: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-etrahyvdro-1,8-naphthyridin

2 -yl) butyil)amino)-2-((5-methylpyrimidin-2-Vl) amino) butanoic acid.  

[00874 Compound 386: (S)-4-((2-methoxyeth.) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin

2-yl) butyl)amino)-2-(pyridin-3-ylamino) butanoic acid.  

[00875] Compound 387: (S)-4-((2-methoxyethv) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) buty)amino)-2-((1-methyl-1H-pyrazolo[3,4-d pyrimidin-4-yl)amino) butanoic acid.  

[008761 Compound 388: (S)-2-((5-cyanopvrimidin-2-y) amino)-4-((2-methoxyethy l) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-.l) but1l)amino) butanoic acid.  

[00877] Compound389: (S)-4-((2-methoxyethy) (4-(5,6,7,8-tetrahydro-1,8-niphlithvridin

2-yl) buty)amino)-2-((5-(trifluoromethvl)primidin-2-yl) amino) butanoic acid.  

[00878 Compound 390: (S)-4-((2-methoxyethl) (4-(,6,7,8-tetrahydr-1,8-nap-ihthyridin

2-yl)butyI)amino)-2-(pyridin-2-ylamino) butanoic acid.  

[00879 Compound 391: ()-2-((fl-pyrizolo[3,4-dpyrimidin-4-yi) amino)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) buty)amin) butanoic acid.  

[00880 Compound 392: (S)-2-((S-bromopyrimidin-2-y) amino)-4-((2-methoxyethyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-.l) butyl)amino) butanoic acid.  

[008811 Com pound393:(S-2-((1HI-pyrazol[4,3-dpyrimidin--yI)amino)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00882] Compound 394: (S)-4-((2-methoxvethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) buty)amino)-2-((2-methoxjyrimidin-4-yl) amino) butanoic acid.  
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[00883] Compound395: (S)-4-((2-methoxyethy) (4-(5,6,7,8-tetrahydro-1,8-niphtlihvridin

2 -yl) buty)amino)-2-((6-metVlpvrazin-2-yl) amino) butanoic acid.  

[00884] Compound 396: 2-4(3-canopyrazin-2-yl) amin)-4-((2-iethoxyethyl) (4-(5,6,7,8

tetralydro-1,8-naphthyridin-2-l) butyl)amino) butanoic acid.  

[008851 Compound 397: (V)-4-((2-mehoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) butyl)amino)-2-(pvrimidin-4-ylamiino) butanoic acid.  

[00886] Compound 398: (S-2-5-f/uoropyrimidin-2-Iy)amino)-4-((2-nethoxethyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid.  

[00887 Compound 399: (S)-4-((2-methoxyethvl) (4-(5,6,7,8-tetrahydro-1,8-naphtivridin

2-yl) buyl)amin)-2-((7-methyvl-7H-pyrrolo2,3-dpvrimidin-4-yl) amino) butanoic acid 

[00888] Compound 400: S)-2-((-(tert-butvl)pyrimidin-4-yl)amino)-4-((2-metoxyethli) 

(4-(5,6,7,8-tetriahvdro-1,8-naphthyridin-2-I) buty)amino) butanoic acid 

[008891 Compound 401: (S)-2-((5-cycioproplvpvrimidin-2-yi) amino)-4-((2-methoxyethyl) 

(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butvl)amino) butanoic acid.  

[00890] Compound402:(S)-4-((2-methoxyethvl)(4-(5,6,7,8-tetrahydro-1,8-niphtlihvridin

2-yl) butyi)amino)-2-((6-(trifluoromethv)pyrimidin-4-yl) amino) butanoic acid.  

[00891] Compound 403: (S)-2-((6-(cdimethyamino)pyrimidin-4-Il) amino)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid.  

[00892 Compound 404: 2-((6-(1H-pyrazol--yl)pyrimidin-4-yl) amino)-4-((2

methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) buty)amino) butanoic acid.  

[00893 Compound 405: 4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino)-2-(quinoxalin-2-ylamino) butanoic acid.  

[00894 Compound 406: (S)-4-((2-methoxyethvl) (4-(5,6,,8-tetrahydro-1,8-naplhtlivridin

2-yl) butl)amin,)-2-((5-methoxypyrazin-2-yl) amino) butanoic acid.  

[00895] Compound 407:(S,)-4-((2-methoxvethv)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -y.l) buty)amino)-2-((6-phenylpyrimidin-4-y) amino) butanoic acid.  

[008961 Compound 408: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydwiro-1,8-naphthyridin

2-yl) butyl)amino)-2-((2-phenylpyrimidin-4-yl) amino) butanoic acid.  

[00897 Compound409:(S)-4-((2-methoxyethyi) (4-(5,6,7,8-tetrahydro-1,8-niphtlihridin

2 -yl) butyi)amin,)-2-((5-phenylprimidin-4-vi) amino) butanoic acid.  

[00898 Compound 410: (S)-4-((2-methoxyethl) (4-(5,6,7,8-tetraihydr-1,8-nap-ihthyridin

2 -yi)butyl)amino)-2-((6-methlv-2-(pyridin-4-yl)pyrimidin-4-yl) amino) butanoic acid.  

[00899 Compound 411: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) buty)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid.  
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[00900 Compound 412: ()-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-niphtlihvridin

2-yl) buty)amino)-2-((6-(pvridin-4-vl)pyrazin-2-yl) amino) butanoic acid.  

[00901] Compound 413: (S)-4-((2-methoxyethl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) buy)amino)-2-((5-phenylpyrazin-2-yl) amino) butanoic acid.  

[009021 Compound 414: (V)-4-((2-mehoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) butyi)amino)-2-((6-phenylpyrazin-2-yl) amino) butanoic acid.  

[00903] Compound 415: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-etrahvdro-1,8-naphthyiridin

2-yl) butyl)amin)-2-((-methyl-H-pyrazo-5-yl)amino) butanoic acid.  

[00904 Compound 416: (S)-2-(enzo[doxazol-2-yIlamino)-4-((2-methoxyethyl) (4

('5,6,7,8-tetrahydro-1,8-naphthyi'ridin-2-y) butyl)amino) butanoic acid.  

[00905] Compound 417:(S,)-4-((2-methoxvetv)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin
2 -yl) butyliamino)-2-((-methyl-11-benzodimidazol-2-y) amino) butaoic acid 

[009061 Compound 418: (S)-2-(benzoldjthiazo-2-yilamino)-4-((2-methoxvethyl) (4

(5,6,7,8-tetrahidro-1,8-naphthlyridin-2-yl) butyl)amino) butanoic acid.  

[00907] Compound419:()-4-((2-methoxyethy)vI(4-(5,6,7,8-tetrahydro-1,8-niphtlhivridin

2-yl) buty)amino)-2-((1-metvl-1H-pyrazolo[4,3-d/pyrimidin-7-yl) amino) butanoic acid.  

[00908] Compound 420: (S)-2-({9H-purin-6-yl) amino)-4-((2-methoxyethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y ) butyl)amino) butanoic acid.  

[00909 Compound 421: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -yl) butyi)amino)-2-((5-phenylpyridin-2-yl) amino) butanoic acid.  

[00910] Compound 422: ()-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahyvdro-1,8-naphthIyridin

2-yl) butyi)amino)-2-((4-phenlpyridin-2-Vl) amino) butanoic acid.  

[00911] Compound 423: (S)-4-((2-methoxyethvl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin

2-yl) buty)amino)-2-((1-methvl-1H-indazol-3-yl) amino) butanoic acid.  

[00912] Compound 424: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -Vl) butI)amino)-2-((1-methyl-iH-indol-3-yl) amino) butanoic acid.  

[009131 Compound 425: (R)-4-((2-methoxyethl) (4-(5,6,7.8-tetrahydro-1,8-naplhtvridin

2 -yl) butyi)amino)-2-(quinoxalin-2-ylamino) butanoic acid.  

[00914] Compound426:()-4-((2-((2-methvlpyridin-3-yl) oxy)ethyl)(4-(5,6,71,8

tetrahydro-1,8-naphthyridin-2-y,) butyl)amino)-2-((5-methylpyrimidin-2-yl) amino) 

butanoic acid.  

[00915] Compound 427: (S)-4-(2-(2-methylpyridin-3-y)oxy)ethyl)(4-(5,6,7,8

tetralydro-1,8-naphthyridin-2-yl) but)amin)-2-(pyridin-3-lamino) butanoic aci.  
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[00916] Compound428:()-2-((1-methyl-1H-pyrzolo[3,4-dpyrimidin-4-vl)amino)-4

((2-('(2-methjlpyridin-3-vl) oxy)etlvI) (4-(5,6,7,8-tetrahydro-1,8-nahthyridin-2-y) 

butvl)amino) butanoic acid.  

[00917] Compound 429: (S)-2-((5-cvinopyrimidin-2-yl) amino)-4-((2-((2-methylpyridin

3-yl) oxy)ethyl) (4-(5,6,7,8-etrahydro-l,8-naphthyridin-2-vl) butyl)amino) butanoic acid.  

[009181 Compound 430: S)-4-((-((2-methylpyridin-3-yl)oxy)ethv) (4-(5,6,7.8

tetrahydr'o-1,8-nahthvridin-2-yl) butyl)amino)-2-((5-(trifluoromethy)pyrimidin-2-yl) 

amino) butanoic acid.  

[00919] Compound 431: (S)-4-((2-((2-mehvlpyridin-3-yl) oxy)ethyl) (4-5,6,7,8

tetrahydro-1,8-naphthyridin-2-yi) butil)amino)-2-(pyridin-2-ylamino) butanoic acid 

[00920] Compound 432: (S,)-2-((I1-pvrazol/3,4-d]pyrimidin-4-yl) amino)-4-((2-((2

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) 

butanoic acid.  

[00921] Compound 433: ()-2-((5-bromopyrimidin-2-yl) amino)-4-((2-((2-methylpyridin

3 -yl) oxy)ethyl) (4-(5,6,7,-tetrahydro-1,8-niphthvrilin-2-yl) butVl)amino) butanoic acid.  

[00922] Compound 434: (S)-2-((1I-pvrazolo[4,3-dpyrimidin-7-yl) amino)-4-((2-((2

methylpvridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyl)amino) 

butanoic acid 

[00923] Compound 435: ()-2-((2-methoxvpyrimidin-4-yl) amino)-4-((2-((2

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-y) butyl)amino) 

butanoic acid.  

[00924] Compound 436: ()-2-((6-methylpyrazin-2-l) amino)-4-((2-((2-methylpyridin-3

yl) oxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) butI)amino) butanoic acid.  

[00925] Compound 437: (S)-2-((3-cyanopyrazin-2-yl) amino)-4-((2-((2-methylpyridin-3

l) oxy)ethl) (4-(5,67,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00926] Compound 438: ()-4-((2-((2-methylpyridin-3-yl) oxy)etyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butyl)amino)-2-(pyrimidin-4-ylamino) butanoic acid.  

[00927 Compound 439: (S)-2-((5-fluoropyrimidin-2-y,)amino)-4-((2-((2-methvlpvridin

3 -yl) oxy)ethyl) (4-(5,6,7,-tetrahydro-1,8-naphthrilin-2-yl) butvl)amino) butanoic acid.  

[00928 Compound 440: (S)-2-((7-methyl-711-pyrrol[2,3-dlpyrimidin-4-vl) amino)-4-((2

((2-methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butvl)amino) butanoic acid.  
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[00929] Compound 441: (S)-2-((6-(tert-butvl)pyrimilin-4-yl) amino)-4-((2-((2

methylpvridin-3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) butyl)amino) 

butanoic acid.  

[00930] Compound 442: (S)-2-((5-cVclopropylpyrimidin-2-y1) amino)-4-((2-((2

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) 

butanoic acid.  

[00931] Compound 443: (-4-((2-(2-methypyridin-3-)oxy)ethyl) (4-(5,6,7,8

tetrihydro-1,8-naphthyridin-2-yl) butyl,)amino)-2-((6-(trifluoromethyl)pyrimilin-4-yl) 

amino) butanoic acid.  

[00932] Compound 444: (S)-2-((6-(dimethylamino)pyrimidin-4-yl) amino)-4-((2-((2

methylpvridin-3-yl) oxy)ethyl) (4-(5,,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid.  

[009331 Compound 445: (S)-2-((6-(1H-pyrazol-1-yl) pyrimidin-4-yl) amino)-4-((2-((2

nethylpyridin-3-yl) oxy)ethyl) (4-(5,6,78-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) 

butanoic acid.  

[00934] Compound 446: (S)-4-((2-((2-methylpyridin-3-yl) oxy)ethyl) (4-5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) buty)amino)-2-(quinoxalin-2-ylamino) butanoic acid.  

[00935] Compound 447: (S,)-2-((5-methoxypyrazin-2-yl) amino)-4-((2-((2-methylpyridin

3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino) butanoic acid.  

[009361 Compound 448: ()-4-((2-mnethylpyridin-3-yl) ox)ethvl)(4-5,6,7,8

tetrahydro-1,8-naphthvridin-2-y,) butyl)amino)-2-((6-phenylpyrimidin-4-yl) amino) 

butanoic acid.  

[00937 Compound 449: (S)-4-((2-((2-mehylpyridin-3-yl) oxy)ethyl) (4-5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((2-phenylpyrimidin-4-yl) amino) 

butanoic acid.  

[00938] Compound 450: (S)-4-((2-((2-methylpyridin-3-yl) oxy)etkyl) (4-(5,6,7,8

tetrahydro-1,8-naphthy'ridin-2-y) butyl)amino)-2-((5-phenylpyrimidin-4-yl) amino) 

butanoic acid.  

[00939] Compound 451: ()-2-((6-methyl-2-(pyridin-4-l) pyrimidin-4-yl) amino)-4-((2

((2-methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-I) 

butyl)amino) butanoic acid.  

[00940] Compound 452: (S)-4-((2-((2-methylpyridin-3-yl) oxy)ethyl,) (4-(5,6,7,8

tetrahvlro-1,8-naphthvridin-2-vl) butyl)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) 

butanoic acid.  
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[00941] Compound 453: (S)-4-((2-((2-methvlpyrilin-3-l) oxyK)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butyl)amino)-2-((6-(pyridin-4-Vl)pyrazin-2-yl) amino) 

butanoic acid.  

[00942] Compound 454: ()-4-((2-((2-methylpyridin-3-yl) oxy)etkyl) (4-(5,6,7,8

tetrahyvdro-1,8-naphthyridin-2-yl) butyl)aminio)-2-((5-phenylpyrazin-2-vl) amino) butanoic 

acid.  

[00943] Compound455: (S)-4-((2-((2-methy/pyridin-3-y9l)oxy)etlvi)(4-(5,6,7,8

tetrahydro-1,8-naphthiyridin-2-yl) butyl,)imino)-2-((6-phenylpyrazin-2-yl) amino) butanoic 

acid.  

[00944 Compound 456: (S)-4-((2-((2-metivlpvridin-3-yl) oxy)ethyl) (4-5,6,7,8

tetrahydro-1,8-naphthyridin-2-y,) buyl)amino)-2-((4-phienivlvridin-2-yI) amino) butanoic 

acid.  

[009451 Compound 457: S)-4-((((6-methylpyridin-3-yl)ox)ethyl)(4-(5,6,7,8

tetrahydro-1,8-napihthvridin-2-y,) butyl)amino)-2-((4-phenylpyridin-2-yl) amino) butanoic 

acid.  

[00946] Compound 458: (S)-2-((9H-purin-6-l) amino)-4-((2-((2-methylpyridin-3-yl) 

oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[00947] Compound 459: (S,)-2-((i-methiyl-1H-pyrazolo[4,3-d]pyrimidin-7-yl) amino)-4

((2-((2-methilpvridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) 

butyl)amino) butanoic acid.  

[00948 Compound 460: (S)-2-(benzofdthiazol-2-ylamino)-4-((2-((2-methylpyridin-3-yl,) 

oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthiyridin-2-yl) butyl)amino) butanoic acid.  

[00949] Compound 461: (S)-2-((1-nethyl-1H1-benzodjimidazol-2-yl) amino)-4-((2-((2

methylpvridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid.  

[00950 Compound 462: ()-2-(benzo[d]oxazol-2-ylamino)-4-((2-((2-methylpyridin-3-yl) 

oxy)ethyl) (4-(5,6.7,8-tetrahydro-1,8-naphthyridin-2-l) butl)amino) butanoic acid.  

[00951] Compound463:(S,)-2-((1-methyl-I1H-pvraol-5-yl) amino)-4-((2-((2

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) butyl)amino) 

butanoic acid.  

[00952] Compound 464: (S)-2-((1-methyl-H-indazol-3-yl) amino)-4-((2-((2

methyvlpvridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) buyl)amino) 

butanoic acid.  
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[00953] Compound465:()-2-((1-methyl-1H-indol-3-yl)amino)-4-((2-((2-nethylpyridin

3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) butanoic acid.  

[00954] Compound 466: ()-4-((2-((5-fluoropyridin-3-l) oxy)ethyl), (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-l) bul)amino)-2-((5-methylpyrimidin-2-yil) amino) 

butanoic acid.  

[009551 Compound 467: (-4((((5-fluoropyridin-3-yl) oxvy)ethyl) (4-(5,6,7,8

tetrahydr'o-1,8-naphthvridin-2-yi) buty)amino)-2-(pvridin-3-ylamino) butanoic acid.  

[00956] Compound 468: (S)-4-((2-((5-flaoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y ) butjl)amino)-2-((I-methyl-1H-pyrazolof3,4-dpvrimidin

4-yl) amino) butanoic acid.  

[00957] Compound 469: (S,)-2-((5-cvanopyrimidin-2 -Vl) amino)-4-((2-((5-fluoropyridin-3

yl) ox)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) butanoic acid.  

[009581 Compound 470: S.)-4-((((5-fluoropyridin-3-yl) oxvy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y,) butyl)amino)-2-((5-(trifluoromethyl)pyrimidin-2-y-l) 

amino) butanoic acid.  

[00959 Compound 471: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yi) butyl)amino)-2-(pyridin-2-ylamino) butanoic acid 

[00960] Compound 472: (S)-2-((I1H-pvrazolo/3,4-d]pyrimidin-4-yl) amino)-4-((2-((5

fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-nahthvridin-2-yl) btyl)amino) 

butanoic acid.  

[00961] Compound 473: (S)-2-((-bromopyrimidin-2-yl) amino)-4-((2-((5-fluoropyridin

3-yl) oxy)ethyl) (4-(5,6,7,-tetrahydro-1,8-niphthvrilin-2-vl) butVl)amino) butanoic acid.  

[009621 Compound 474: (S)-2-((1H-pvrazolo[4,3-dpyrimidin-7-yl) amino)-4-((2-((5

fluoroypyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-v) buyl)amino) 

butanoic acid.  

[00963] Compound 475: (S)-4-((2-((5-fluoropyridin-3-.Vl) oxy,)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((2-methoxjpyrimidin-4-yl) amino) 

butanoic acid.  

[00964] Compound476:()-2-((6-(1H--pyrazol--yl)pyrimilin-4-yl,)amino)-4-((2-((5

fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-etrahdro-1,8-naphthyridin-2-l) butl)amino) 

butanoic acid.  

[00965] Compound 477: (S)-2-((6-dimethyiamino)pyrimidin-4-y,)amino)-4-((2-((5

fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)amino) 

butanoic acid.  
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[00966] Compound 478: (S)-4-((2-((5-fiioropridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y,) butyl)amino)-2-((6-(trifluoromethVl)pyrimidin-4-yl) 

amino) butanoic acid.  

[00967 Compound 479: (S)-2-((5-yclopropylpyrimidin-2-Vl) amino)-4-((2-((5

fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-nahthyridin-2-yl) butyl)amino) 

butanoic acid.  

[00968 Compound 480: (S)-2-((6-(tert-butyl,)pyrimidin-4-.vl) amino)-4-((2-((5

fluoropyridin-3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-vi) butl)amino) 

butanoic acid.  

[00969] Compound 481: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrakdro-1,8-naphthyridin-2-.Vl) butyl)amino)-2-(7-methyl-7H-pyrrolo2,3-dpvrimidin

4-yl) amino) butanoic acid.  

[009701 Compound 482: S.)-4-((2((5-fluoropyridin-3-yl) oxv)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-y,) butyl)amino)-2-((5-fluoropyrimidin-2-yl) amino) 

butanoic acid.  

[009711 Compound 483: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-(pyrimidin-4-ylamino) butanoic acid.  

[00972] Compound 484: (S)-2-((3-canopyrazin-2-yl) aminoC)-4-((2-((5-fluoropyridin-3-yi) 

oxy)ethyl) (4-(5,6,7,8-terahvdro-1,8-naphthyridin-2-vl) butyl)amino) butanoic acid.  

[009731 Compound 485: Sf)-4-(2((5-fluoropyridin-3-yl) oxv)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-yl) butyl)amino)-2-((6-nethylpyrazin-2-yl) amino) butanoic 

acid.  

[009741 Compound 486: (S)-4-((2-((5-fluoropyridin-3-y) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6-phenidpyrazin-2-yl) amino) butanoic 

acid.  

[009751 Compound 487: ()-4-((2-((5-fluoropyridin-3-l) ox,)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyL)amino)-2-((5-phenylpyrazin-2-vl) amino) butanoic 

acid.  

[00976] Compound 488: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahjdro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6-(pyridin-4-vl) pyrazin-2-yl) amino) 

butanoic acid.  

[00977] Compound 489: (S,)-4-((2-((5-fluoropyridin-3-y) oxy)ethl) (4-(5,6,7,8

tetrahylro-1,8-naphthridin-2-vl) butyl)amino)-2-((2-(pyridin-3-yl) quinazolin-4-y) amino) 

butanoic acid.  
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[00978] Compound 490: (S)-4-((2-((5fuoropridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butyl)amino)-2-(6-methyi-2-pyridin-4-yI)pyrimidin-4

yl) amino) butanoic acid.  

[00979 Compound 491: (S)-4-((2-((5-fluoropyridin-3-vl) ox)ethyl) (4-(5,6,7,8

tetrahvdro-1,8-naphthyridin-2-yl) butyl)amino)-2-((5-pihenylpyrimidin-4-yl) amino) 

butanoic acid.  

[00980 Compound 492: (S)-4-((2-((5-fluoropvridin-3-yl) xy)ethyl) (4-(56,7,8

tetrihydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((2-phenylpyrimidin-4-.Vl) amino) 

butanoic acid.  

[00981] Compound 493: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrakdro-1,8-naphthyridin-2-y,) butyl)amino)-2-((6-phenypvrimidin-4-yi) amino) 

butanoic acid.  

[009821 Compound 494: S.)-4-((((5-fluoropyridin-3-yl) xv)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) buty)amino)-2-((5-methoxypyrazin-2-yl) amino) 

butanoic acid.  

[009831 Compound 495: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-(quinoxalin-2-ylamino) butanoic acid.  

[00984] Compound 496: (S,)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butVl)amino)-2-((4-phenylpyridin-2-yl) amino) butanoic 

acid.  

[00985] Compound497:(S)-4-((2-((5-fluoropvridin-3-yl,)oxv)ethyl)(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl,)amino)-24-((5-phenylpyridin-2-Vl) amino) butanoic 

acid.  

[00986] Compound 498: (S)-2-((9H-purin-6-l) amino)-4-((2-((5-fluoropyridin-3-yl) 

oxy)ethyl) (4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-yi) butyl)amino) butanoic acid.  

[00987 Compound 499: (S)-4-((2-((5-fluoropyridin-3-y) ox)etvl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((1-methyl-1H-pyrazolo[4,3-dlpyrimidin

7-yl) amino) butanoic acid.  

[00988] Compound 500: (S)-2-(benzo[dthiazol-2-vlamino)-4-((2-((5-fluoropyridin-3-yl) 

oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) butanoic acid.  

[009891 Compound 501: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y,) buyl)amino)-2-(1-methvl-H-benzodimidazol-2-yi,) 

amino) butanoic acid.  
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[00990] Compound 502: ()-2-(benzo[doxazol-2-ylamino)-4-((2-((5-luoropyridin-3-yl) 

oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naplhthyridin-2-yl) butyl)amino) butanoic acid.  

[00991] Compound 503: ()-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetralydro-1,8-naphthyridin-2-Vl) butvl)amin)-2-((1-methyl-il-pyrazol-5-Vl) amino) 

butanoic acid.  

[009921 Compound 504: (-4-((2((5-fluoropyridin-3-yl) oxv)ethyl) (4-(5,6,7,8

tetrahydr'o-1,8-naphthvridin-2-yl) butyl)amino)-2-((I-methyl-1H-indazol-3-yl) amino) 

butanoic acid.  

[00993 Compound 505: (S)-4-((2-((5-fluoropyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-napthyridin-2-yl) butyl)amino)-2-((-methyl-1H-indol-3-yl) amino) 

butanoic acid.  

[009941 Compound 506: (S)-4-((2-((6-methylpyridin-3-yl) oxy)ethyv) (4-(5,6,78

tetrahydro-1,8-naphthypridin-2-yl) butyL)arino)-2-((5-methylpyrimidin-2-yl) amino) 

butanoic acid.  

[00995] Compound507:()-4-((2-((6-methvlpyrilin-3-vl) oxv)ethyl)(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) btyl)amino)-2-(pyridin-3-ylamino) butanoic acid.  

[00996 Compound 508: (S)-2-((1-nethyl-H-pyrazolo[3,4-dpyrirnidin-4-l) amino)-4

((2-((6-metIylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-,8-naphthyridin-2-yl,) 

butyl,)amino) butanoic acid.  

[009971 Compound 509: (S)-2-((.5-cyanopvrimidin-2-yI) amino.)-4-((2-((6-mnethylpyridin

3 -yl) oxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-nphthridin-2-yl) butVl)amino) butanoic acid.  

[00998 Compound510:()-4-((2-((6-methvlpyriin-3-l) oxy)ethy)(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((5-(trifluoromethvl)pyrimidin-2-yl) 

amino) butanoic acid.  

[00999] Compound 511: 4-(2-((6-methylpyridin-3-yl)oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-vl) bul)amino)-2-(pyridin-2-ylamin) butanoic aci.  

[0010001 Compound 512: (S)-2-((H-pyrazolo[3,4-depyrimidin-4-yl) amino)-4-((2-((6

nethylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphtyridin-2-yl) butyl)amino) 

butanoic acid.  

[0010011Compound 513: (S)-2-((5-broinopvrimidin-2-yl) amino)-4-((-((6-inethIylpyridin

3-yl) oxy)ethyl) (4-(5,6,7,8-tetra/hydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010021Compound 514: (S,)-2-((I1-pvrazolo/4,3-dpyrimidin-7-yl) amino)-4-((2-((6

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahylro-1,8-naphthvridin-2-l) buvl)amino) 

butanoic acid.  
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[0010031Compound 515: (S)-2-((2-methoxpyrimidin-4-yl) amino)-4-((2-((6

methylpvridin-3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) butyl)amino) 

butanoic acid, 

[0010041Compound 516: (S)-2-((6-methvlpyrazin-2-yl) amino)-4-((2-((6-methylpvridin-3

yl) ox)ethyl) (4-(5,6,7,8-tetrahydro-1,8-nahthyridin-2-yl) butyl)amino) butanoic acid.  

[0010051Compound 517: (S)-2-((3-cyanopvrazin-2-1l) amino)-4-((2-((6-methlpyridin-3

yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-y) butyl)amino) butanoic acid.  

[0010061Compound 518: ()-4-((2-((6-methvlpyrilin-3-l) oxyK)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butyl)amino)-2-(pyrimidin-4-ylamino) butanoic acid.  

[0010071Compound 519: (S)-2-((5-fluoropyrimidin-2-yl) amino)-4-((2-((6-methylpyridin

3 -yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010081Compound 520: (,)-2-((7-methyl-7H-pyrrolof2,3-dpyrimidin-4-yl) amino)-4-((2

((6-methylpyridin-3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino) butanoic acid.  

[0010091Compound 521: ()-2-((6-(tert-butvl)pyrimiiin- 4 -vl) amino)-4-((2-((6

methylpvridin-3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid.  

[0010101Compound 522: (,)-2-((5-cclopropylpyrimidin-2-Vl) amino)-4-((2-((6

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahVdro-1,8-naphtlhvridin-2-yl) buVl)amino) 

butanoic acid.  

[0010111Compound 523: (S)-4-(2-((6-methypyridin-3-yl)oxy)ethil) (4-(5,6,7,8

tetrihydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6-(trifluoromethyl,)pyrimilin-4-yl) 

amino) butanoic acid.  

[0010121Compound 524: (S)-2-((6-(dimethylamino)pyrimidin-4-yl) amino)-4-((2-((6

methylpvridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) butyl)amino) 

butanoic acid.  

[0010131Compound 525: (S)-2-((6-(1H-pyrazol-1-yl) pyrimnidin-4-yl) amino)-4-((2-((6

nethylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid.  

[0010141Compound 526: (S)-4-((2-((6-methylpyridin-3-y) xV)ethyl) (4-(5,6,7,8

tetrahydro-1.8-naphthyridin-2-yl) buti)amino)-2-(quinoxalin-2-ylamino) butanoic acid.  

[0010151Compound 527: (S,)-2-((5-methoxypyrazin-2-yl)amino)-4-(2-(6-methylpyridin

3-yl) oxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  
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[0010161Compound 528: (S)-4-((2-((6-methvlpyrilin-3-y1) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y,) butjl)amino)-2-((6-phenyipyrimidin-4-y)amino) 

butanoic acid.  

[0010171Compound 529: (S)-4-((2-((6-methylpyridin-3-yl) oxy)etkyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)aminio)-2-((2-phenylpyrimidin-4-yIl) amino) 

butanoic acid.  

[001018Compound530:(S)-4-((2-((6-methylpyridin-3-y) ox)ethv)(4-(5,6,7,8

tetrihydro-1,8-naphtyridin-2-l) butyl)imino)-2-((5-phenylpyrimidin-4-y) minoq) 

butanoic acid.  

[0010191Compound 531: (S)--((6-nethyi-2-(pvridin-4-yl) pyrimidin-4-yl) amino)-4-(2

((6-methyIpyridin-3-y1) oxy)ethyl) (4-(5,6,78-tetrahydro-1,8-naphthyridin-2-y) 

butyl,)amino) butanoic acid.  

[0010201 Compound 532: (S)-4-((-((6-methypyridin-3-yl)oxyjethv)(4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-yl) buty)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) 

butanoic acid.  

[0010211Compound 533: (S)-4-((2-((6-meth*vpyridin-3-yl) oxy)ethyl) (4-5,6,7,8

tetrahydro-1,8-naphthyridin-2-yil) butyl)amino)-2-((6-(pyridin-4-y)pyrazin-2-yl) amino) 

butanoic acid.  

[0010221Compound 534: ()-4-((2-((6-methylpyridin-3-yl) oxy)etkyl) (4-(5,6,7,8

tetrahydro-1,8-naphthy'ridin-2-yi) butyl)amino)-2-((5-phenylpyrazin-2-v) amino) butanoic 

acid.  

[0010231Compound 535: ()-4-((2-((6-methvlpyriiin-3-Vl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y,) butyil)amino)-2-((6-phenypyrazin-2-y) amino) butanoic 

acid.  

[001024Compound 536: ()-2-((i-methy-1H-pyrazo-5-y) amino)-4-((2-((6

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahiro-1,8-naphthvridin-2-vl) buvl)amino) 

butanoic acid.  

[0010251Compound 537: (S)-2-(benzofd]oxazol-2-yiamino)-4-((2-((6-methiylpyridin-3-y) 

oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010261Compound 538: (S)-2-((1-nethy-1Hl-benzo/djimidazol-2-yi) amino)-4-((2-((6

methylpvridin-3-yl) ox)ethy) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yil) butyl)amino) 

butanoic acid.  

[0010271Compound 539: ()-2-(benzo[d]thiazol-2-ylamino)-4-((2-((6-methvlpyriin-3-yl) 

oxy)ethyl) (4-(5,6,7,8-terahvdro-1,8-naphthyridin-2-vl) butyl)amino) butanoic acid.  
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[0010281Com pound 540: (S)-2-((l-methyl-I1H-pyrazolo[4,3-dpyrimidin-7-yl) amino)-4

((2-((6-methylpyridin-3-vl) oxy)etlivl) (4-(5,6,7,8-tetrahydro-1,8-napihthyridin-2-y) 

butvl)amino) butanoic acid.  

[0010291Compound 541: (S-2-(9fI-purin-6-yil)amin)-4-((2-((6-methylpyridin-3-vl) 

oxy)ethyl) (4-(5,6,7,8-terahvdro-1,8-naphthyridin-2-vl) butyl)amino) butanoic acid.  

[0010301 Compound 542: (S-4-(((6-methypyridin-3-y)oxy)ethl) (4-(5,6,78

tetrahydr'o-1,8-naphthvridin-2-yl) btityl)amino)-2-((5-phenylpyridin-2-yl) amino) butanoic 

acidl.  

[0010311Compound 543: (S)-4-((2-((2-mehylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yil) buty)amino)-2-((5-phenilpyridin-2-yI) amino) butanoic 

acid.  

[0010321Compound 544: (S)-2-((J-mehvl-1H-indazol-3-yl) amino)-4-((2-((6

methylpyridin-3-yl) oxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yI) butyl)amino) 

butanoic acid.  

[0010331Com pound 545: (S)-2-((l-methyl-I1H-indol-3-yl) amino,)-4-((2-((6-nethylpyridin

3-yl) oxy,)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-yl) butyl)amino) butanoic acid.  

[0010341Compound 546: (S)-2-((5-methyilpyrimidin-2-l) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid.  

[0010351Compound 547: (S)-4-((2-(pyrilin-2-yloxy)ethy) (4-(5,6,7,8-tetrahlydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(pyridin-3-ylamino) butanoic acid.  

[0010361Compound 548: (S)-24((1-mehyl-iH -prazolo 3,4-dpyrimidin-4-yl) amino)-4

((2-(pyridin-2-yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) 

butanoic acid.  

[0010371Compound 549: (S)-2-((5-cy'anopyrimidin-2-yi) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic acid.  

[0010381Compound 550: ()-4-((2-(pyrilin-2-yloxy)ethy) (4-(5,6,7,8-tetrahlydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-(trifluoromethl,)pvrimidin-2-yi) amino) butanoic 

acid.  

[0010391Compound 551: ()-2-(pyridin-2-ylamino)-4-((2-(pyridin-2-yloxvy)ethyil) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-v) butvl)amino) butanoic acid.  

[0010401Compound 552: (S)--((1H-pvrazoll3,4-dpyrimidin-4-yl) amino)-4-((2-(pyridin

2-Vloxy)ethyl) (4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010411Compound 553: ()-2-((5-bromopyrimidin-2-vl) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahdro-J,8-naphthyridin-2-vl) butyl)amino) butanoic acid.  
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[0010421Com pound 554: (S)-2-((lH-pyrazolo[4,3-d]pyrimidin-7-yl) amino)-4-((2-(pyridin

2-yloxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010431Compound 555: (S)-2-((2-methoxypyrimidin-4-y,)amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010441Compound 556: (S)-2-((6-mehvlpyrazin-2-y) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) butyl)amino) butanoic acid 

[0010451Compound 557: (S)-2-(3-cyanopyrazin-2-Iy) amino)-4-((2-(pyridin-2-ylox)eithyl) 

(4-(5,6,7,8-tctrahydro-1,8-naphthvridin-2-yl) butyl)amnino) butanoic acid.  

[0010461C om pound 558: (S)-4-((2-(pyridin-2-ylox)ethyl,) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yI) butyl)amino)-2-(pyrimiin-4-yaminoic acid.  

[0010471Compound 559: (S)-2-((5-fluoropyrimidin-2-yl) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahdro-,8-naphthyridin-2-Vl) butyl)amino) butanoic acid.  

[0010481 Compound 560: (S)-2-((7-methyl-7H-pyrrolol2,3-djpvrimidin-4-yl) amino)-4-((2

pyridin-2-yoxy)ethyl)(4-(5,6,7,8-tetirahydro-1.8-naphthyridin-2-y) butyl)amino) butanoic 

acid.  

[0010491Compound 561: (S)-2-((6-(tert-butyl)pyrimidin-4-yl) amino)-4-((2-(pyridin-2

ylox)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010501Compound 562: (S)-2-((5-cvclopropylpyrimidin-2-Vl) amino)-4-((2-(pyridin-2

yloxy,)ethyl) (4-(5,6,7,8-tetrahdro-J,8-naphthyridin-2-Vl) butyl)amino) butanoic acid.  

[0010511Compound 563: (S)-4-((-(pyridin-2-yloxy)etvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yI) buy/)amino)-2-((6-(trfluoromethyl)primidin-4-yI)amino) butanoic 

acid.  

[0010521Compound 564: (S)-2-((6-(dimethvlamino)pyrimidin-4-y) amino)-4-((2-(pyridin

2-yloxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[001053Compound 565: (S)-2-((6-(H-pyrazol-1-yl)pyrimidin-4-yl) amino)-4-((2

(pyridin-2-yloxy)ethvl) (4-(5,6,7,8-tctrahydro-1,8-naphthyridin-2-y1) butyl)amino) butanoic 

acid.  

[0010541Compound 566: (S,)-4-((2-(vridin-2-yloxy)ety,l) (4-(5,6,7,.8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-('quinoxalin-2-ylamin) butanoic acid 

[0010551Compound 567: (S)-2-((5-methoxypyrazin-2-vl) amino)-4-((2-(pyridin-2

ylox)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010561Compound 568: (S,)-2-((6-phenyilpyrimidin-4-yl) amino)-4-((2-(pyridin-2

ylox)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butl)anmino) butanoic acid.  
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[0010571Compound 569: (S)-2-((2-phenylpyrimidin-4-yl) amino)-4-((2-(yridin-2

yloxy)ethvl) (4-(5,6,7,8-tetrahydro-1,8-naplhthyridin-2-yl) buty)amino) butanoic acid.  

[0010581Compound 570: (S,)-2-((5-phenylipyrimidin-4-l) aniino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010591 Compound 571: (S)-2-((6-methyl-2-(pyridin-4-yl) pyrimidin-4-yl) amino)-4-((2

(pyridin-2-loxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-napIithyridin-2-yl) butyl)amino) butanoic 

acid.  

[0010601Compound 572: (S)-4-((2-(pyridin-2-Vloxvy)etyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)amino-2-(2-(pridin-3-yl)quinazolin-4-yl) amino) butanoic acid.  

[0010611Compound 573: (S)-4-((2-(pyridin-2-yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-(pyridin-4-i) pyrazin-2-yl) amino) butanoic acid.  

[0010621Compound 574: (S)-2-((5-pheinvlpyrain-2-yl) amino)-4-((2-(pyridin-2

ytoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin- 2-y) butyl)amino) butanoic acid 

[0010631Compound 575: (d)-2-((6-phenylpyrazin--yl) amino)-4-((2-(pyridin-

yloxy)ethl) (4-(5,6,7,8-tetraliydro-1,8-niphthvridin-2-yl) butyl)amino) butanoic acid.  

[0010641Compound 576: (S)-2-((1-mnethy-1H-pyrazol-5-yl) amino)-4-((2-(pyridin-2

ylox)ethl) (4-(5,6,7,8-tetrahiydro-1,8-napithyridin-2-yl) butyl)amino) butanoic acid.  

[0010651Compound 577: (S)-2(ben zo[dJoxazol-2-ylamino)-4-((2-(pyridin-2-ylox)etiyl) 

(4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) butvl)amino) butanoic acid.  

[0010661Compound 578: (S)-2-((1-methlv-1H-benzo[dimidazol-2-yl) amino)-4-((2

(pyridin-2yox)ethyl)(4-(5,6,7,8-tetrahydro-1,8-napthyridin-2-i) butyl)amino) butanoic 

acid.  

[0010671Compound 579: (S)-2-(benzo[dthiaol-2-vlamino)-4-((2-(vridin-2-yloxy)ehvl) 

(4-(5,6,7,8-tetrahydro-1,8-naphithyridin-2-yl) butyl)amino) butanoic acid.  

[001068Compound 580: (S)-2-((i-methyI-H-pyrazolo[4,3-d]pyrimidin-7-yl) amino)-4

((2-(pyridin-2-Vloxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-l) butvl)amino) 

butanoic acid.  

[0010691Compound 581: (S)-2-((9H-purin-6-yl) amino)-4-((2-(pyridin-2-yloxv)ethyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) buyl)amino) butanoic acid.  

[0010701Compound 582: (S)-2-((5-phenypyridin-2-l) amino)-4-((2-(pyridin-2

ylox)ethl) (4-(5,6,7,8-tetrahiydro-1,8-napithyridin-2-yl) butyl)amino) butanoic acid.  

[0010711Compound 583: (S-2-((4-phenlpyridin-2-yl) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  
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[0010721Com pound 584: (S)-2-((-methyl-I1H-indol-3-yl) amino)-4-((2-(pyridin-2

yloxy)ethvl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010731Compound 585: (S,)-2((-methy- 1H-indazol-3-yl) amino)-4-((2-(pyridin-2

yloxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0010741Compound 586: (V)-4-((2-(3,5-difluorphenoxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-y) btyl)amino)-2-((5-methylpyrimidin-2-yl) amino) butanoic acid.  

[0010751Compound 587: (S)-4-((2-(3,5-difluorophenoxy)ethi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-(pyridin-3-ylamino) butanoic aci.  

[0010761Compound 588: (S)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((1-methyl-IH-pvrazolo/3,4-dlpyrimidin-4-1l) amino) 

butanoic acid.  

[0010771Compound 589: (S)-2-((5-cyanopvrimidin-2-yl) amino)-4-((2-(3,5

difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid.  

[0010781Compound 590: ()-4-((2-(3,5-difluorophenoxy)ethlvi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((5-(trifluoromethyi)pyrimidin-2-y) amino) butanoic 

acid.  

[0010791Compound 591: (S)-4-((2-(3,5-difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) btyi)amino)-2-(pyridin-2-yiamino) butanoic acid.  

[0010801 Compound 592: (S)-2-((1H-pyrazolo[3,4-dIpyrimidin-4-v) amino)-4-((2-(3,5

difluorophenoxy)ethyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic 

aci1.  

[0010811Compound 593: (S)-2-((5-bromopyrimidin-2-yl) amino.)-4-((2-(3,5

difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyl)amino) butanoic 

acid.  

[0010821Compound 594: ()-2-((1Hf-pyrizolo[4,3-dlpyrimidin-7-vi) amino)-4-((2-(3,5

difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butyl)amino) butanoic 

acid.  

[0010831Compound 595: (S)-4-((2-(3,5-difluorophenoxy)ethlvi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((2-methoxypyrimidin-4-yl) amino) butanoic acid.  

[0010841Compound 596: (S)-4-((2-(3,5-difluorophenoxy,)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-methyipyrazin-2-y) amino) butanoic acid.  
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[0010851Compound 597: (S)-2-((3-cyanopyrazin-2-yl) amino)-4-((2-3,5

difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) butyl)ando) butanoic 

acid 

[0010861Compound 598: (S)-4-((2-(3,5-dfluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro- 1,8

naphthyridin-2-yl) butyI)amino)-2-(pyrinidin-4-ylamino) butanoic acid.  

[0010871 Compound 599: (S,)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyf)amino)-2-((-fluoropvrimidin-2-yl) amino) butanoic acid 

[0010881Compound 600: (S)-4-((2-(3,5-difluorophenoxy)etivi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((7-netlji-711-pyrrolo/2,3-dlpvrinidin-4-y) amino) 

butanoic acid 

[0010891Compound 601: S)-2-((6-tert-butyl)pyrimidin-4-yl)amino)-4-((2-(3,5

difluoroplhenoxy)ethyl) (4-(5,6,7,-tetrahivdro-1,8-naphtIhvridin-2-y) butVl)anino) butanoic 

acid.  

[0010901Compound 602: S)-2-(5-cyclopropylpyrimidin-2-yI)amino)-4-((2-(3,5

difluorophenox)ethyl) (4-(5,6,7,8-tetrihydro-1,8-naphtliyridin-2-yl) butyl)amino) butanoic 

acid.  

[0010911Compound 603: (S)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-(trifiuromncethyl)pyriinidin-4-yl) amino) butanoic 

acid.  

[0010921Compound 604: (S)-4-((2?-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butl)aniino)-2-((6-(dinethlamino)pyrinidin-4-yl) amino) butanoic 

acidl.  

[0010931C om pound 605: (S)-2-((6-(H-pyrzol-1-y) pyrimidin-4-yl) amino)-4-((2-(3,5

difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahyzdro-1,8-naphthjyridin-2-yi) butyl)amino) butanoic 

acid.  

[0010941Compound 606: ()-4-((2-(3,5-dfluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro- 1,8

naphthyridin-2-yl) butyi.l)amino)-2-(quinoxain-2-ylamino) butanoic acid 

[001095Compound 607: (S)-4-((2-(3,-difluoroplhenoxy)ethi) (4-(5,6,7,8-terahyero-1,8

naphthyridin-2-yl) butvl)amino)-2-((5-nethoxypyrazin-2-yl) anino) butanoic acid.  

[0010961Compound 608: (S)-4-((2-(3,5-difliorophenoxy)ethivl) ( ,6,7,8-tetrahydro-1,8

naphthyridin-2-yI) butyi)ano)-2-((6-phenypyrimidin-4-yl) amino ic acid.  

[0010971Compound 609: (S)-4-((2-(3,5-difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-phenylpyritnidin-4-v) amino) butanoic acid.  
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[0010981Compound 610: ()-4-((2-(3,5-difluorophenoxy)etivi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butvl)amino)-2-((5-plienvlpyrimidin-4-y) amino) butanoic acid.  

[0010991Compound 611: (S,)-4-((2-(3,5-difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-mnethyl-2-(pyridin-4-yl)pyrimidin-4-yl) amino) 

butanoic acid.  

[0011001 Com pound 612: (S)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) buty)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid.  

[0011011Compound 613: (S)-4-((2-(3,5-difluorophenoxy)etlvi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((6-(pyridin-4-yl) pyrazin-2-yl) amino) butanoic acid.  

[0011021Compound 614: (S)-4-((2-(3,5-d-ifuorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-phenylpyrazin-2-yl) amino) butanoic acid.  

[0011031Compound 615: (S)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yI) butyl)amino)-2-((6-phenyipyrazin-2-yl) amino) butanoic acid.  

[0011041Compound 616: (S)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amin,)-2-((1-methlv-1H-pyrazol-5-vl) amino) butanoic acid.  

[0011051Compound 617: (S)-2-(benzo[doxazol-2-yIlamino)-4-((2-(3,5

difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butyl)amino) butanoic 

acid.  

[0011061Compound 618: (S)-4-((2-(3,5-difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino)-2-((1-methyl-1H-benzoldjimidazol-2-yl) amino) butanoic 

acid.  

[0011071Compound 619: (S)-2-(benzo[dthiazol-2-lamino)-4-((2-(3,5

difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y,) butyl)amino) butanoic 

acid.  

[0011081Compound 620: (S,)-4-((2-(3,5-difluorophenox)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((1-methyl-H-pyrazolo[4,3-dlpyrimnidin-7-yl) amino) 

butanoic acid.  

[0011091Compound 621: ()-2-((9H-purin-6-yl) amino)-4-((2-(35-difluorophenoxy)ethy.l) 

(4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) butanoic acid.  

[0011101C om pound 622: (S)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvlamino)-2-((5-phenylpyridin-2-yl) amino) butanoic acid.  

[0011111Compound 623: (S,)-4-((2-(3,5-difluorophenoxv)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((4-phenylpyridin-2-v) amino) butanoic acid.  
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[0011121Compound 624: ()-4-((2-(3,5-difluorophenoxy)etivi) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((-nethyl-1 -indazol-3-vl) amino) butanoic acid.  

[0011131Compound 625: (S,)-4-((2-(3,5-difluorophenoxy)ethyl) (4-(5,6,7,8-tetrahydro-I,8

naphthyridin-2-yl) butyl)amino)-2-((I-tnethyl4-H-iniol-3 -yi) amino) butanoic acid.  

[0011141Compound 626: (S)-4-((2-(3,5-dimethyIl-1H-pyrazol-I-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)armino)-2-((5-mtthylpyrimidin-2-yl) amino) 

butanoic acid.  

[0011151Compound 627: (S)-4-((2-(3,5-dinethyl-H-pyrazol-1-vl) ethyl) (4-(5,6,7,8

tetrahydro-.,8-naphthyridin-2-y) butjl)anino)-2-(pyridin-3-ylamino) butanoic acid.  

[0011161Compound 628: (S)-4-((2-(3,5-dimetyl-1H-pvrazo1-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthjridin-2-yl) butyl)amino)-2-((1-nethvl-IH-pyrazolf3,4-d]vrimidin

4 -yl) amino) butanoic acid.  

[0011171 Compound 629: (S,)-2-((.5-cyanopvrinidin-2-yl) amino)-4-((2-(3,5-dirnethyl-H

pyrazol-i-yl) ethyl) (4-(5,6.7,8-tetralydro-1,8-naphthyridin-2-yl) butvl)amino) butanoic 

acd.  

[0011181Compound 630: (S4-2-(3,5-diethy-1H prazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butyl)amino)-2-((5-(trfluoromethlv1)pvrimidin-2-yl) 

amino) butanoic acid.  

[0011191Compound 631: (S)-4-((2-(3,5-dinethyl-1H-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthy 'ridin-2-y) butyi)rino,)-2-(pyridin-2-ylamino) butanoic acid.  

[0011201Compound 632: (S,)-2-((1H-pyrazolo[3,4-dJpyrimidin-4-yl) amino)-4-((2-(3,5

dimethyl-11-pyrazol-l-yl) ethyl) (4-(5,6,7,8-tetrahvdro-L,8-naphthyridin-2-l) but0amino) 

butanoic acid.  

[0011211Compound 633: (S)-2-((5-broopyriiidin-2-yl) amino)-4-((2-(3,-dimethyl-1H

pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetrahydro-,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid.  

[0011221Compound 634: (S,)-2-((H-pyrazlo[4,3-dlpyrimidin-7-yl) amino)-4-((2-(3,5

dimethl1-1H1-prazol--y) ethyl) (4-(5,6,7,8-tetrahydro-1,8-napthyridin-2-yl/) butyl)amino) 

butanoic acid.  

[0011231C om pound 635: (S)-4-((2-(3,5-dimethyl-1Ha-pyrazol--yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yi) butyl)amino)-2-((2-metoxypyrirnidin-4-yl) amino) 

butanoic acid.  
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[0011241Compound 636: (S)-4-((2-(3,5-dimethyl-iI-pyrazol-1-vl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)anino)-2-((6-methylpyrazin-2-yl) amino) butanoic 

acid.  

[0011251Compound 637: (S)-2-((3-cvnopyrazin-2-yl) amino)-4-((2-(3,5-dimethyi-HII

pyrazol-1-yl) ethyl) (4-(,6,7,8-tetrahydro-,8-naphthyridin-2-l) butl)amino) butanoic 

acid.  

[0011261Compound 638: (S)-4-((2-(3,5-dimethy-1H-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrihydro-1,8-naphthyridin-2-yl) btyl)imino)-2-(pvrimidin-4-ylamino) butanoic acid.  

[0011271Compound 639: -4-(2-3,5-dimethyl-1-pyrazol-1-yl)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((5-fluoropyrimidin-2-yl) amino) 

butanoic acid.  

[0011281Compound 640: ()-4-((2-(3,5-dimethyl-1H-pyrazol-1-l) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) buty)amino)-2-((7-methyl-7H-pyrrolo/2,3-dpyrimidin

4-yl) amino) butanoic acid.  

[0011291Compound 641: (S)-2-((6-(tert-butyl)pyrimiin-4-yl) amino)-4-((2-(3,5-dimethyl

HI -pyrazol-1-y) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthVridin-2-yI) butyl)amino) butanoic 

acid.  

[0011301Compound 642: (S,)-2-((5-cvclopropylpyrimidin-2-Vl) eimino)-4-((2-(3,5-dimethyl

1H -pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid.  

[0011311Compound 643: (S)-4-((2-(3,5-dimethyl-1H-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) btyl)amino)--((6-(trfluoromethl)pyrimiin-4-yl) 

amino) butanoic acid.  

[0011321Compound 644: (S)-4-((2-(3,5-dimethyl-IH-pvrazol-1-v) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6-(dimethylamino)pyrimidin-4-yl) 

amino) butanoic acid.  

[0011331Compound 645: (S)-2-((6-(IH-pyrazol-1yl) pyrimidin-4-yl) amino)-4-((2-(3,5

dimethyl-H-pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) butyl)amin,) 

butanoic acid.  

[0011341C om p ound 646: (S)-4-((2-(3,5-dimethyl-1H -pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-(quinoxalin-2-ylamino) butanoic acid.  

[001135Compound 647: (,)-4-((2-(3,5-dimethyl-iH-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahylro-1,8-naphthvridin-2-yl) butyl)amino)-2-((5-methoxyprazin-2-vl) amino) 

butanoic acid.  
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[0011361Compound 648: ()-4-((2-(3,5-dimethy l-H-pyrazol-1-l) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) butIl)amino)-2-((6-phenylpyrimidin-4-yl) amino) 

butanoic acid.  

[0011371Compound 649: (S)-4-((2-(3,5-dimethyl-1JH-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) buV)amino)-2-((2-henylpyrimidin-4-yl) amino) 

butanoic acid.  

[0011381Compound 650: (S,)-4-((2-(3,5-dimethy-1H-pyrazol--y,) ethyl) (4-(5,6,7,.8

tetrihydro-1,8-naphthyridin-2-l) butyl,)imino)-2-((5-phenylpyrinidin-4-yl) amino) 

butanoic acid.  

[0011391Compound 651: (S)-4-((2-(3,5-dimethyl-H-yvrazol-1-l) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-l) butl)amino)-2-((6-methvl-2-(pyridin-4-l) pyrimidin-4

yl) amino) butanoic acid.  

[0011401 Compound 652: S)-4-(((3,5-dimethl-H-pyrazol-1-yl)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-yl) butyl)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) 

butanoic acid.  

[0011411Compound 653: (vS)-4-(2-(3,5-dimethy-1H-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6-(pyridin-4-yl.)pyrazin-2-yl) amino) 

butanoic acid.  

[0011421Compound 654: (S)-4-((2-(3,5-dimethyl-JH-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthy'ridin-2-yl) butyl)amino)-2-((5-phenylpyrazin-2-yl) amino) butanoic 

acid.  

[0011431Compound 655: (S)-4-((2-(3,5-dimethy l-JH-pyrazol--yl) ethiyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((6-phenylpyrazin-2-yl) amino) butanoic 

acid.  

[001144Compound 656: (S,)-4-((2-(3,5-dimethyl-IH-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butvl)amino)-2-((1-methyl-IH-pyrazol-5-yl) amino) 

butanoic acid.  

[0011451Compound 657: (S,)-2-(benzo/doxazol-2-ylamino)-4-((2-(3,5-dimethvl-1

pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic 

acid.  

[0011461Compound 658: (S)-4-((2-(3,5-dimetyl-1H-pvrazol-1-l) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-l) buvl)amino)-2-((1-methvl-IH-benzo/dimidazol-2-i,) 

amino) butanoic acid.  
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[0011471Compound 659: ()-2-(benzo[dlthiazol-2-ylamino)-4-((2-(3,5-dimethyl-1H!

pyrazol-1-yl) et1hyl) (4-(,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino) butanoic 

acid 

[0011481Compound 660: (S)-4-((2-(3,5-dimethyl-ll-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butV)amino)-2-((1-methyl-1HI-pyraolo[4,3-dlpyrimidin

7-yl) amino) butanoic acid.  

[0011491Compound 661: (S)-2-((9H-purin-6-yl) amino)-4-((2-(35-dimethvl-IH-pvrazol-1

yl) ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

[0011501Compound 662: (-4-2-(3,5-dimethl-1-prazol--v) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-y) buty1l)amino)-2-((5-phenilpyridin-2-yI) amino) butanoic 

acid.  

[0011511Compound 663: (S)-4-((2-(3,5-dimethy l-1H-pyrazol-1-jl) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yI) butyl)amino)-2-((4-phenylpyridin-2-yl) amino) butanoic 

acid.  

[0011521Compound 664: (S)-4-((2-(3,5-dimethyl-H-pyrazol-1-l) ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amino)-2-((1-methyl-1H-indazol-3-yl) amino) 

butanoic acid 

[001153Compound 665: (S,)-4-((2-(3,5-dimethyl-iH-pyrazol-1-yl) ethyl) (4-(5,6,7,8

tetrahvdro-1,8-naphthyridin-2-y) bul)amino)-2-((1-methyl-1I-indol-3-yl) amino) 

butanoic acid.  

[0011541Compound 666: (R)-4-((2-methoxethyl) (4-(5,6,78-tetrahydro-1,8-naphthyridin

2-yl) butyl,)amino)-2-(quinazolin-4-ylamino) butanoic acid. Preparedaccording to Scheme 

A using Procedure A with 2-methoxyethan-1-aiine, Procedure F with methyl (R)-2-((tert

butoxycarbonvl)amino)-4-oxobutanoate, Procedure H with 4-chloroquinazoline, and 

Procedure P. LCMS theoretical n/z = 493.3 [M+H]-, found 493.3.  

[0011551Compound 667: (S)-4-((2-methoxyethyl) (5-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl) pentyl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared according to Scheme 

A using Procedure A with 2-methoxyethan-1-amine and (S)-4-((2-methoxyethyl) (5-(5,6,7,8

tetrahydro-1.8-naphthyridin-2-yl) pentyl)aniiio)-2-(quinazolin-4-ylamino) butanoic acid, 

Procedure H with 4-chloro-2-methyiquinazoline, and Procedure P. LCMS theoretical m/z = 

507.3. IM+H]-, found 507.3.  

[0011561Compound 668: (S,)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2 -VI) buty)amino)-2-(quinoxalin-2-ylamino) butanoic acid. Prepared according to Scheme 
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A using Procedure A with 2-methoxethan-1-amine, ProcedureH with 2-chloroquinoxaline 

and Procedure P. LCMS theoretical in/z = 493.3. [M+H]+, found 493.3.  

[0011571Compound 669: (2)-2-(quinazolin-4-ylimino)-4-((4-(5,6,7,8-tetrahydro-1.8

naphthyridin-2-yl) butyl) ((tetrahydrofuran-2-y) methyl)amino) butanoic acid, 

[0011581Compound 670: (S)-2-((6-(1H-pyrazol-1-yl) pyrimidin-4-yl) amino)-4-((3

fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-napthyridin-2-yl) butyl)amino) butanoic acid: To 

amixture of (S)-2-amino-4-((3-fluoropropi)(4-(567,8-tetrahdro-1,8-naphthridin-2-yl) 

butyi)ainno) butanoic acid (140 mg, 344 pmol) in DMA (3 mL) was added 4-chloro-6-(ilH

pyrazol-1-yl) pyrimidine (68 mg. 378 imol) and DIPEA (299 pL, 1.72 mmol) and the 

resulting mixture was stirred at 70 ° C for 16 h and then allowed to cool to rt and then 

adjusted to pH = 6 by the addition of 1 M aq. HC4 and concentrated in vacuo. The crude 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): 

m/z= 511.3 (M+H)+. 'H NMR (400 MHz, Methanol-d4) 6 ppm 8.53 (d, J=2.57 Hz. I H) 8.34 

(s. I H) 7.78 (d, J=1.10 Hz, I H) 7 20 (d, J=7.34 Hz, I H) 7.00 (br s, I H) 6.54 (ddJ=1.71, 

2.69 lz, 1 H) 6.42 (d, J=7.34 Hz, I H) 4.90 (br s, 1 H) 4.58 (tJ=5.07 Hz, 1 H) 4.43 - 4.49 

(in, I H) 3.35 - 3.41 (m, 2 1-1) 2.80 - 3.19 (m, 6 H) 2.59 - 2.72 (m, 4H) 1.94 - 2.31 (m, 4 H) 

1.86 (q, J:=5.90 Hz, 2 H) 1.63 - 1.79 (m, 4 H).  

[0011591Compound 671: (S)-4-((3,3-difluoropropy1) (4-(5,6,7,8-tetrahydro-1.8

naplhthyridin-2-yl) butyl)amino)-2-((2-(pyridin-3-l) quinazolin-4-yl) amino) butanoic acid: 

To a solution of (S)-2-amino-4-((3-fluoropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2

vl) butvl)amino) butanoic acid (140 mg, 344 pmol) in DMA (3 mL) was added 4-chloro-2

(pyridin-3-l) quinazoline (102 mg, 378 p.mol,) and DIPEA (299uL, 1.72 .mol) and the 

resulting mixture was stirred at 700 C for 16 hand then concentrated in vacuo. The crude 

residue waspurified by reverse phase prep-HPLC to give the titlecompound.LCMS(ES1+): 

m/z = 572.3 (M+H)+. 'H NMR (400 MHz, Methanol-da) 6 ppm 9.57 (dd,J=0.73, 2.08 Hz, I 

IH) 8.84 (td,J=1.86, 8.01 Hz, 11-1) 8.63 (dd, J=1.59, 4.89 Hz, 111) 8.14 (d,J=7.70 Hz, 1 H) 

7.77 - 7.90 (m, 2 H) 7.48 - 7.59 (in, 2 H) 7.16 (d, J=7.34 Hz, I H) 6.36 (d, J=7.34 Hz, I H) 

4.90 - 4.93 (m, I H) 439 - 4.60 (n, 2 H) 3.23 -3.32 (m, 3 H) 2.89 - 3.19 (m, 5 H) 2.55 - 2.66 

(in, 4 1-1) 2.41 - 2.52 (m, 1H) 2.27 - 2.39 (m, I H) 1.95 -2.15 (m, 2 H) 1.71 - 1.85 (m, 6 1).  

[0011601Compound 672: (R)-2-((6-(dimethylamino)pyrimidin-4-l) amino)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthzvridin-2-y) butyl)amino) butanoic acid.  

From chiral SFC separation of example 213. LCMS (ESI-): m/z = 500.3 (M+H)'. 'H NMR 

(400 MI-z, Methanol-d4) ppm 7.98 (s, 1 1-1) 7.19 (d, J=7.28 Hz, 1 H) 6.40 (dJ=7.28 iz, 1 

H) 5.60 (s, I H) 4.22 (br s,.1 H) 3.75 (br d, J=6.62 Hz, I H) 3.35 - 3.40 (n, 2 H) 3.33 (s, 3 H) 

314



WO 2020/210404 PCT/US2020/027335 

3.23 - 3.30 (m, 11-1) 3.07 - 3.16 (m, 3 H) 3.03 (s, 6 H) 2.93 - 3.01 (m,2 H) 2.70 (t,,J=6.17 Hz, 

2 H) 2.54 - 2.62 (in, 2 H) 2.22 - 2.34 (in, I H) 2.01 (br dd, i=14.33, 5.07 Hz, 1 H) 1.87 (q, 

J=5.84 Hz, 2 H) 1.72 (br s, 4 H) 119 (d,,J=5.95 Hz, 3 H).  

[0011611Compound 673: (S)-2-((6-(tert-butyl)pyrimidin-4-yl) amnin)-4-(((R)-2

methoxypropy) (4-(5,6,7,8-tetrahydro-1,8-naplithyridin-2-yl) butyl)amino) butanoic acid.  

From chiral SFC separation of Example 210. LCMS (ES1+): m,/z= 513.3 (M+HY. 'H NMR 

(400 MHz, Methanol-d4) 6 ppm 8.34 (s, 1 H) 7.21 (d,,J=7.28 Hz, 1 H) 6.61 (s. 1 H) 6.41 (d, 

J=7.28 liz, 1 H) 4.41 (br s. 1 H) 3.75 (br s, I H) 3.36 - 3.40 (m, 2 H) 3.33 (s, 3 H) 3.29 -3.30 

(in, I H) 2.90 - 3.19 (n, 5- 1) 2.70 (t, J=6.17 Hz 2 H) 2.55 - 2.63 (m,2 H) 2.22 - 2.35 (m, 1 

H) 2.06 (br ddJ=14.77, 5.51 Hz, I H) 1.87 (qJ=5.95 Hz. 2 H) 1.73 (br s,4 H) 127 (s, 9 H) 

1.19 (d,.J=5.95 Hz, 3 H).  

[0011621Compound 674: (R)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl.)amino)-2-((7-methl-'17H-pyrrolo[2,3-dpyrimidin-4-yv) amino) 

butanoic acid. From chiral SFC separation of Example 209. LCMS (ESI+): m/z = 510.3 

(M+-1). 1-1 NMR (400 MHz, Methanol-d) 6 ppm 8.19 (s, 1 H) 7.53 (d,.J=7.06 Hz, 1 H) 7.12 

(d J:=3.53 Hz, 1 1-1) 6.63 (dJ=3.31 Hz, 1 H) 6.58 (d J:=7.28 Hz, I H) 4.74 (br d,,J=6.39 Hz, 

1 H) 3.90 (br s, I H) 3.79 (s. 3 H) 3.54 - 3.67 (m, I H) 3.47 (t, i=5.51 Hz, 2 H) 3.38 (br s, 1 

H) 3.37 (s, 3 H) 3.35 (s, 1 H) 3.27 (br d,J=10.58 Hz, I H) 3.02 - 3.22 (m. 2 H) 2.69 - 2.85 

(m, 4 H) 2.54 (br s, 11-1) 2.18 (br d, J:::18.74 Hz, 1 H) 2.04 (s, 1 H) 1.85 - 1.97 (m, 4 H) 1.78 

(br s, I H) 1.25 (d, J=5.95 Hz, 3 H).  
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Scheme 47, Compound 675: 
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[0011631Step 1: ethyl 4,4-dfluoro-5-hydroxypentanoate. At 0° C, to a solution of diethyl 

22-difluoropentanedioate (1 g, 4.46 mmol) inTHF/methanol (6/4 mL) was added sodium 

borohydride (253 mg, 6.7 mmol) portionwise. After addition, the mixture was allowed to stir 

at 0° C for 30 min; then warmed up to rt and stirred Ih. The reaction was quenched by 

addition of NH4CI solution; extracted with ethyl acetate (50 mL x 2). The combined organic 

phase was washed with brine; dried with anhydrous Na2SO 4,filtered and concentrated in 

vacuum. The residue was purified by column chromatography to give ethyl 4,4-difluoro-5

hydroxypentanoate (800 mg). LCMS (ESI+): m/z:= 182.08; [M+H]+ found 183.4.  

[0011641 Step 2: ethyl e-(benyloxy)-4,4-diflioropentanoate. At 0° C, to aTHF solution of 

ethyl 4,4-difluoro-5-hydroxypentanoate (800 ng, 4.4 mmoil) was added NaH (60% dispersion 

in mineral oil, 264 mg, 6.6 mmol) and stirred for 10 min. Benzvl bromide (6.6 mmol, 784 

pLL) was added; slowly warmed up to rt and stirred for ih. The reactionwas quenched by 

addition of NH4 Cl solution; extracted with ethyl acetate (30 mL x 2). The combined organic 

phase was washed with brine; dried with anhydrous Na2SO4, filtered and concentrated in 
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vacuum. The residue was purified by column chromatography to give ethyl 5-(benzyoxy)

4,4-difluoropentanoate (117 g, 97% yield).  

[0011651 Step 3: 5-(benzyloxy)-4,4-diflioro-N-nethoxy-N-nethylpentananide. To a 

solution of ethyl 5-(benzyloxy)-4,4-difluoropentanoate (1.17 g 4.3 mmol) in methanol was 

added NaOH solution (2 M, 4.3 mL) at RT. The reaction mixture was stirred for 2h. It was 

acidified with I N HCl solution and extracted with DCM (20 mL x 3). The combined organic 

phase was dried with anhydrous Na2SO, filtered and concentrated in vacuum. The crude 

product was used directly for the next step without further purification.  

[0011661 To a mixture of 5-(benzyloxy)-4,4-difluoropentanoic acid (720 ing, 2.95 mmol) in 

THF (10 mL) was added HATU (1.35 g, 3.53 mmol), DIEA (129 rL, 7.37 imol), and N, 

0-dimethylhydroxylamine hydrochloride (346 mg, 3.53 nmol), The reaction mixture was 

Stired at RT for 5 h. H20 (10 mL) was added to the mixture; it was extracted with DCM (20 

mL x 2). The combined organic phase was dried with anhydrous Na2SO4, filtered and 

concentrated in vacuum. The residue was purified by column chromatography to give 5

(benzylox)-4,4-difluoro-N-methoxy-N-methylpentanamide (300 mg). LCMS (ESI+): m/z= 

287.13 [IM+H]V found 288.10.  

[0011671 Step 4: 6-(benzyloxy)-5,5-difuorohwexan-2-one. At 0° C, to aTHF solution of 5

(benzvloxy)-4,4-difluoro-N-methoxy-N-methylpentaamide (300 ug, 1.0 mmol) was added 

methylmagnesium bromide in TI-IF solution (3 M, 0.7 mL, 2 mmol). It was allowed to stir at 

0° C for 30 min. The reaction was quenched by addition of NH4C solution; extracted with 

ethyl acetate (30 mL x 2). The combined organic phase was washed with brine; dried with 

anhydrous Na2SO4, filteredand concentrated in vacuum. The residue was purified by column 

chromatography to give 6-(benzloxy)-,5-difluorohexan-2-one (200 mng).  

[0011681 Step 5: 2-(4-(benzyloxy)-3,3-difuorobutjl)-1,8-naphthy'ridine. To a mixture of 6

(benzvloxy)-5,5-difluorohexan-2-one (200 mg, 0.82 mmol) and 2-aminopyridine-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 850 C for 12 hs. LCMS indicated the reaction was 

completed.The mixture was concentrated under reduced pressure. The crude product was 

purified by column chromatography (Hexanes/Ethyl acetate=1/1 to 1:3) to give 2-(4

(benzyloxy)-3,3-difluorbutil)-1,8-naphthridine (160 mg, 59% yield) as a yellow solid.  

LCMS (ESI+): m/z = 328.14; [M+H]f found 329.18.  

[0011691 Step 6: 2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butan-1-ol. A 

flask containing 2-(4-(benzyloxy)-3,3-difluorobutyl)-1,8-naphthyridine (160 mg, 0.49 mmol) 

was charged with Pd('OH)2 (20 wt% on carbon, 15 mg) and then diluted with MeOH (3 mL).  
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The flask was evacuated and backfilled with 1-12 for 3 cycles and then stirred under an 1-12 

atmosphere for 15 h. The mixture was filtered through a pad of CELITE@ and concentrated 

in vacuo to give 2.,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) butan-I-ol which 

was used without further purification. LCMS (ESI+): m/z = 242.12; [M+H]* found 243.024.  

[0011701 Step 7: 2,2-difluoro-4-(5,6,7,8-tetrahvdro-,8-naphthyridin--Vl) butanal. To a 

solution of 2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-vl) butan-1-ol (35 mg, 145 

Imoi) in CH2C2 (2 mL) at room temperature was added Dess-Martin periodinane (64 g, 152 

piol) and the resulting mixture was stirred foran additional 2 h at room temperature. Then 

2-methoxyethan-1-amine (17 rg, 219 mol) was added followed by sodium 

triacetoxyborohydride (77 rg, 364 pmol). The reaction mixture was stirred at RT for 15 h.  

The reaction mixture was concentrated and purified by reverse phase chromatography to 

provide 2,2-difluoro-N-(2-methoxyethyl)-4-(,6,7,8-tetrahydro-1,8-naphthyidin-2-vl)butan

1-amine. LCMS (ESI-): m/z= 299.18; [M+H]+ found 300.833.  

[001171|Step8: methyl (S)-2-(((benzyloxy)carbonvl)amino)-4-((2,2-difluoro-4-(5,6,7,8

tetrihydro-1,8-naphthyridin-2-yl) butyl) (2-methoxethl)amino) butanoate. The reaction 

solution of 2,2-difluoro-N-(2-methoxyethyl)-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butan-1-amine (15 mg, 50 mol), methyl (S)-2-(((benzloxv)carbonyl)amino)-4

oxobutanoate (4 g. 60 umol), and sodium cyanoborohydride (4 rg, 60 umol) in DCM/ 

MeO- (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 (S)-2

(((benzyloxy)carbonvl)amino)-4-((2,2-difluoro-4-(5,6.7.8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl) (2-methoxyethyl)amino) butanoate. LCMS (ESI+): m/z = 548.28; [M+H]+ found 

549.337.  

[0011721 Step 9: (S)-2-amino-4-((2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-nap-ihthyridin-2-yl) 

butvl) (2-methoxyethyl)amino) butanoic acid.To a solution of methyl (S)-2

(((benzyloxy)carbonvl)amino)-4-((2,2-difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-vl) 

butyl) (2-methoxvethyl)amino) butanoate (20 mg, 361mol) in 4:1:1 THF/MeOH/H2O (1.0 

mL) was added LiOH (3 mg, 109.pmol) and the resulting mixture was stirred at room 

temperature for 2 h. The mixture was then neutralized with AcOHand purified by preparative 

reverse phase HPLC to give (S)-2-(((benzyloxy)carbonyi)amino)-4-((2,2-difluoro-4-(5,6;7,8

tetrahydro-1,8-naphthyridin-2-vl) butvl) (2-methoxyethyl)amino) butanoic acid. LCMS 

(ESI+): m/z = 534.27; [M+H]* found 535.184.  

[0011731 A flask containing (S)-2-(((benzyloxy)carbonyl)amino)-4-((2,2-difluoro-4-(5,6,7,8

tetrahvdro-1,8-naphthvridin-2-yl) butyl) (2-methoxvethyl)amino) butanoic acid (14 rg, 26 
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imol) in WeOH (1 mL) was charged with Pd(1-1)2(20 wt on carbon, 1 mg). The flask was 

evacuated and backfilled with H2 for 3 cycles and then stirred under an H2 atmosphere for 12 

h. The mixture was filtered through a pad of CELITE@ and concentrated in vacuo to give 

(S)-2-amino-4-((2,2-difluoro-4-(5,6,7,8-tetrahydro-I,8-nphthyridin-2-yl) butyl) (2

methoxyethyl)amino) butanoic acid. LCMS (ESI+): m/z = 400.23; [M+H1- found 401.067.  

[001174 Step 10: (S)-4-((2,2-dfluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-1l) butyl) 

(2-methoxvethyl)amino)-2-(quinazolin-4-ylamino) butanoic acid. A mixture of 4

chloroquinazoline (8 mg, 49 pmol), (S)-2-amino-4-((2,2-difluoro-4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl) (2-methoxyeth)amino) butanoic acid (13 mg, 33 pmol), and 

DIEA (17 L), 97 pmol) in PrOH (1I L) was heated to 85° C for 15 h. The mixture was then 

neutralized with AcOH and purified by preparative reverse phase HPLC to give (S)-4-((2,2

difluoro-4-(5,6,7,8-tetrahydro-1,8-naphthyridii2-vl) butyl) (2-methoxyethl)anino)-2

(quinazolin-4-ylamino) butanoic acid. LCMS (ESI+): m/z = 528.27; IM+H]+ found 529.415.  

'H NMR (500 MHz, Methanol-d4) 6 8.83 (s, IH), 8.52 (d,J = 8.4 Hz, 1H), 8.12 (tJ= 7.8 

Hz, 1), 785 (t,J= 8.0 Hz, 2), 7.57 (d,.J= 73 Hz, 11), 6.61 (d, J= 7.4 Hz, 1H), 5.32 (dd, 

J: 7.8, 5.0 Hz, 1-), 3.72 -- 3.43 (m, 51-1) 3.28 -- 2.94 (in, 9H), 2.93 -- 2.67 (in, 41-1),2.63 

2.10 (m, 3H), 2.04 -- 1.79 (m, 2H).  

[0011751Compound 676: (S)-2-((2-methyl-2H-pyrazolo[4,3-d]pyrimidin-7-yl) amino)-4

((2-phenoxvethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) buty)amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((2-phenoxyethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (100 mg. 234 pmol) in 4:1 THF/H20 (2 iL) 

was added 7-chloro-2-methyl-2--pyrazolo[4,3-d]pyrimidine (43 mg, 258 pmol) and 

NaHCO3 (59 mg. 703 pmol) and the resulting mixture was heated to 70° C for I h and then 

cooled to rt and concentrated in vacuo. The crude residue was purified by prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 559.3 (M+H)*. 'H NMR (400 MHz, Methanol-d4) 6 

ppm 8.28 - 8.65 (m, 2 H) 7.57 (d, J:=7.34 Hz,1 H) 7.26 (br t, J:::7.95 -z, 2 1-) 6.87 - 7.09 (in, 

3 H) 6.65 (d, J:=7.34 Hz, 1 H) 5.11 (br dd, J=8.50, 5.07 Hz, 1 H) 4.41 (br d, J=4.52 Hz, 2 H) 

4.07 (s, 3 H) 3.37- 3.86 (i, 8 H) 2.48 - 3.00 (i, 6 H) 1.69 -217 (m, 6 H).  
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Scheme 48, Compound 677: 
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[0011761 Step 1: (S)-2-((4-bronopridin-2-l) anino)-4-((2,2-difluoroetlvi) (4-(5,6,7,8

tetralydro-1,8-naphthiyridin-2-yl) butyl)ainino) buanoic acid: To a mixture of ( S)-2-amino

4-((2,2-difluoroethvl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)ainno) butanoic 

acid (200 mg, 540 ptmol) and 4-brono-2-fluoropyridine (105 mg. 594 pmol) in DMSO (4 

mL) was added K2CO3 (373 mg, 270 mmol) and the mixture was stirredat 100° C for 2 h 

and then cooled to rt and concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESI+): m/z = 526.2 (M+H)-.  

[0011771 Step 2: (S)-4-((2,2-difluoroethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-(pyridin-2-ylamino) butanoic acid: To a mixture of (S)-2-((4-bromopyridin

2 -yl) amino)-4-((2,2-difiuoroethli) (4-(5,67.,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino) butanoic acid (200 mg, 380 punol) in MeOH (4 mL) was added 10 wt% Pd/C 

(80 mg) and the resulting mixture was stirred underan 1-12 atmosphere for 12 hand 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). IH NMR (400 MHz, 

Methanol-d4) 6 ppm 7.89 (dd, J=5.14, 1 10 Hz, I H) 7.55 - 7.60 (m, I H) 7.40 (ddd, J=8.62, 

6.97, 190 Hz, 1H) 7.30 (d, J=7.34 Hz, 1IH) 6.50 - 6.57 (i, 1 H) 6.46 (dd, J=10.51, 7.95 Hz, 

2 H) 5.68 - 6.08(m, 1FH) 4.25 (dd, J:=7.09, 4.89 Hz, 1H) 3.33 - 3.39 (m,2 H) 2.50 - 2.84 (in, 

10 H) 2.03 - 2.14 (n,1 H) 1.92 - 2.03 (in, H) 1.81 - 1.91 (in. 2 H) 1.68 - 1.80 (i, 2 H) 1.58 

- 1.59 (m, 1 H) 1.48 - 1.59 (m. I H).  

[0011781Compound 678: (S)-4-((2-(dimethylamino)-2-oxoethy)(4-(5,6,7,8-tetrahydro-1,8

naphthiridin-2-yl)buityl)amino)-2-((2-methyIl-H-pyrazolo[4,3-dpyrimidin-7

y)amino)butanoic acid. To a mixture of (S)-2-amino-4-((2-(dietlaino)-2-oxoethy)(4

(5,6,7,8-tetrahvdro-1.8-napithvridin-2-l)butvl)amino)butanoic acid (103 mg, 264 umol)and 

7-chloro-2-iethyl-2H-pyrazolo[4,3-dpyrimidine (49 mg. 291 uiol) in THF (2 mL) was 
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added NaHCO3 (111 mg, 1.32 mmol) and the resulting mixture was heated to 70 °C for 1 hr 

and then cooled to rt and concentrated in vacuo. The crude residue was purified by prep

HPLC to give the title compound. LCMS (ESI+): m/z = 524.3 

[0011791Compound 679: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yil) butyl)amino)-2-((2-methy1-2H1-pyrazolo[4,3-dpyrimidin-7-l) amino) 

butanoic acid: To a mixture of (S)-2-ainino-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-v) butyl)amino) butanoic acid hydrochloride (100 mg, 231 pmol) and 7

chloro-2-iethyli-2H-pyrazolo[4,3-d]pyrniidine (43 mg, 254 pmol) in THIF (2 mL) and 1H20 

(0.5 mL) was added NaHCO3 (97 mg, 1.15 mmol) and the resulting mixture was heated to 

70° C for 1 h. cooled to rt, adjusted to pH = 6 by the addition of I M aq. HC], and then 

concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 529.2 (M+)1-). 'H NMR (400 MHz, Methanol-di) 6 ppm 

8.63 (br s, I H) 8.50 (s, I H) 7.59 (d, =7.34 Hz, 1 H) 6.67 (d, j=7.34 Hz, I H) 5.15 - 5.35 

(n, I H) 5.08 (br ddJ=8.38, 5.32 Hz, 1 H) 4 10 (s, 3 H) 3.54 - 3 75 (i, 6 H) 3.49 - 3.53( 

2 H) 3.41 (s. 5 H) 2.77 - 2.85 (in, 4 -) 2.53 - 2.74 (in, 2 H) 1,79 - 1.99 (m, 6 H).  

[0011801Compound 680: (S)-4-((2-fluoro-3-hydroxy-2-(yidroxymethyl)propyl) (4-(5,6,7,8

tetrahyzdro-1,8-naphthyridin-2-yl) butyl)amino)-2-(quinzolin-4-ylamino) butanoic acid. A 

solution of (S)-4-(((3-fluorooxetan-3-v) methyl) (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2

yl) butyl)amino)-2-(quinazolin-4-lamino) butanoic acid (5 ing) in water (1 mL) was added 

sulfuric acid (0.1 iL). The reaction mixture was stirred at 80° C for 6 h. The crude product 

waspurified by reverse phase chromatography to provide (S)-4-((2-fluoro-3-hydroxy-2

(hydroxymethyl)propyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthlridin-2-vl) buty)anmino)-2

(quinazolin-4-ylamino) butanoic acid as a TFA salt. LCMS theoretical m/z:= 541.3; [M+H]+ 

found 541.24. IH NMR (500 MHz. Methanol-d4) 6 8.84 (s, iH), 8.50 (d, J= 8.3 Hz, iH), 

8.13 (ddd,1J= 8.4, 72, 1.2 Hz, 1H), 7.93 - 7.80 (n 2H), 7.58 (d,J= 7.4 Hz, 1H), 6.62 (d,,J 

= 7.3 Hz, 1H), 5.40 -- 5.23 (in, 111), 3.92 - 3.63 (in, 61-1), 3.63 - 3.41 (in, 3-), 2.95 -- 2.62 (m.  

8H), 2.41 (s, IH), 2.06 - 1.66 (m, 9H).  

[0011811Compound 681: (S)-4-((3-hydroxypropyv) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-(quinazolin-4-ylimino) butanoic acid, Prepared 

according to Scheme A using Procedure A with 3-aminopropan-1-ol, Procedure H with 4

chlorocuinazoline, and Procedure P. LCMS theoretical m/z = 493.3. [MH]-, found 493.2.  
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Scheme 49, Compound 682: 
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[0011821 Step 1: (6-2-((5-bromopvrimidin-4-yi) amino.)-4-(2-(4-fluorophenox)evthyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid: To a mixture of (S)

2-amino-4-((2-(4-fluorophenoxy)ethvl) (4-(5,6,7,8-tetrahvdro-1.8-naphthyridin-2-y) 

butyi)amino) butanoic acid hydrochloride (150 mg, 312 pmol) in 4:1 THF/H20 (3 mL) was 

added 5-bromo-4-chloropyrimidine (66 g,.343 pnol)and NaHCO3 (79 mg, 936pmol) and 

the resulting mixture was heated to 70° C for2 h and then cooled to rtand concentrated in 

vacuo to give the title compound that was used without further purification. LCMS (ESI+): 

n/z = 614.9 (M+H)*.  

[0011831 Step 2: (-4-((2-(4-fluorophenoxy)etkyl) (4-(5,6,7,8-tetraiydro-1,8-naphthvridin

2-yl) butj)amin,)-2-(pyrimidin-4-ylamino) butanoic acid: To a mixture of (S')-2-((5

bromopyrimidin-4-l) amino)-4-((2-(4-fluorophenoxy)ethvl) (4-(5.,6,7,8-tetrahydro-1.8

naphthyridin-2-yl) butyl)amino) butanoic acid (188 mg, 312upmol) in MeOH (20 mL) was 

added 10wt% Pd/C (200 mg) and the resulting mixture was stirred underan H2 atmosphere 

forl2 h and then filtered and concentrated in vacuo. The crude residue was purified by 

reverse phase prep-HPLC column to give the title compound. LCMS (ESI+): m/z = 523.2 

(M+H). H NMR (400 MHz, Methanol-d4) 6 ppm 830 (s, I H) 7.90 (br s. 1 H) 7.29 (d, 

J:=7.02 Hz, 11) 6.90 - 7.01 (m, 2 H) 6.81 - 6.89 (m. 2 H) 6.46 (d, J=7.45 Hz, 2 H) 4.49 (br s, 

1 H) 4.15 (t, J=5.26 Hz, 2 H) 3.34 - 3.41 (m, 2 H) 2.82 - 3.30 (in, 6 H) 2.59 - 2.80 (m, 4 H) 

2.24 (br d, J=5.26 Hz, I H) 2.00 - 2.12 (m H) 1.66 - 1.96 (m, 6 H).  

[0011841Compound 683: (R)-4-(((R)-2-methooxpropyl) (4-(5,6,7,8-tetrahlydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-phenylpyrazin-2-yl) amino) butanoic acid. From 

chiral SFC separation of example 224. LCMS (ESI+): m/z= 533.3 (M+HH)+. H NMR (400 

MHz, DMSO-ds) 6 ppm 14.42 (br s. I H) 9.87 - 10.12 (m, n H) 8.40 (s, I H) 8 15 (br s, 1 H) 
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8.01 - 8.10 (in, 3 ) 7.91 (br s, 11H) 7.60 (br d, J=6.84 Hz, I H) 7.40 - 7.53 (m .3 H) 6.57 

6.65 (m, 1 H) 4.53 (br s, 1 H) 3.84 (br s, I H) 3.42 (br s., 2 H) 3.28 (br s, 2 H) 3.25 (d, J=3.09 

Hz, 3 H) 3.17 (br s, 4 H) 271 (br d,,J=6.39 Hz, 4 H) 2.15 - 2.41 (m. 2 H) 1.64 - 1.86 (m, 6 H) 

1.09 (br dd,J=8.27, 6.28 Hz, 3 1-1).  

[0011851Compound 684: (S)-4-((2-(2-oxopyrrolidin-1-yl) ethyl) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with 1-(2-ainoethyl)pyrrolidin-2-one, Procedure 

H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5463. [M+H]+, found 

546.3.  

[0011861Compound 685: (S)--((3-cyanopyrazin-2-yl) amin)-4-(cyclopropy(4-(5,6,7,8

tetralydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid: To a mixture of (2S)-2

anino-4-[cyclopropyl-[4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y) butylanino]butanoic 

acid (150 mg. 433 pmol) in i-PrOH (3 mL)was added 3-chloropyrazne-2-carbonitrile (66 

mg. 476 imol) and DIPEA (377 L, 2.16 mmol) andthe resulting mixture was heated to 700 

C for I h, cooled to rt, and then concentrated in vacuo. The crude residue was purified by 

prep-HPLC to give the title compound. LCMS (ESI+): in/z= 450.2 (M+H1). H NMR (400 

MHz, Methanol-d4): ppm 8.24 (d, J=2.43 Hz, I H) 7.85 (d, J=2.43 Hz, I H) 7.35 (d, 

J=7.28 Hz, 1 H) 6.48 (d, J=7.50 Hz. I H) 6.39 (d, J-7.06 Hz, 1 H) 4.50 (t, J=5.29 Hz, I H) 

3.33 - 3.46 (m, 2 H) 3.00 - 3.17 (in, 11-1)2.53 - 2.95 (in, 7 I) 2.29- 2.42 (in, 11-1) 2.15 (dq, 

J=14.72, 5.02 Hz, I H) 1.58 - 2.00 (m, 7 H) 0.54 - 0.79 (m, 4 H).  

[0011871Compound 686: (S)-2-((-cyanoprazin-2-y)amino) -4-((2-(4

fluorophenoxy)ethyl) (4-(5,6,7,8-tetrahlro-1,8-naphthyrilin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(4-fluorophenoxy)ethy) (4-(5,6,7,8-tetrahy dro-1,8

naphthyridin-2-l) butyl)amino) butanoicacid hydrochloride (150 mg. 337 pmol) in i-PrOH 

(3 mt) was added 3-chloropyrazine-2-carbonitrile (52 mg, 371 imol) and DIPEA (294 pL, 

1.69 inmol) and the resulting mixture was heated to 70° Cfor 1I h cooled to rt, and then 

concentrated invacuo. The crude residue was purified byprep-HPLC to give the title 

compound. LCMS (ESI+): m/z = 548.2 (M+H)y 1H NMR (400 MHz, Methanol-d4) 6 ppm 

8.18 (d,J=2.43 Hz, 1 H) 7.81 (d,.J=2.43 Hz, 11-1) 7.31 (d,,1=7.28 Hz, 1 H) 6.78 - 701 (m, 4 

H) 6.46 (d,,J-=7.28 Hz, 1 H) 4.52 (t, J:=5.51 Hz, I H) 4.09 - 4.32 (, 2 H) 3.33 - 3.44 (m.2 H) 

2.76 - 3.29 (m, 6 H) 2.52 - 2.74 (m. 4 H) 2.23 - 2.42 (m, 1 H) 2.15 (dq,,1=14.75, 4.86 Hz, I 

H) 1.67 - 1.91 (m, 6 H).  
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Scheme 50, Compound 687: 
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[0011881 Step 1: (S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) buty,)anino)-2-(benzold]thiazol-2-yIamino) butanote: To a mixture of 

(S)-tert-butyl 4-((2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-y) 

butil)amino)-2-aminobutanoate (150 mg, 335 pmol) and 2-chlorobenzo[d]thiazole (47 ng, 

279 pmol) in t-AmOH (3 mL) was added 2.0Mt-BuONa inTHF (279 L, 558 pmol) then t

BuXphos Pd G3 (22 mg,28 pnol) and the resulting mixture was heated to 100° C for 15 h, 

cooled to rt, and then concentrated in vacuo to give the title compound that was used without 

further purification. LCMS (ESI+): m/z = 581.4 (M+-)*.  

[0011891 Step 2: (S)-4-((2-acetamidoethl1) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butvl)amino)-2-(benzo[d]thiazol-2-ylamino) butanoic acid: (S)-tert-butyl 4-((2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-yl) butyl)amino)-2

(benzoldithiazol-2-yamino) butanoate (200 mg, 332 pmol) was taken up in 5:1 DCM/TFA 

(2 mL) and the resulting mixture was stirred at rt for 5 h and then concentrated in vacuo. The 

crude residue was purified by reverse phase prep--HPLC to give the title compound. LCMS 

(ESI+): m/z:=525.2 (M+H)*. 1H NMR (400 MHz, DMSO-d) 6 ppm 8.17 (br d, J=5.62 Hz, I 

H) 7.75 (br t,,J=5.14 Hz, I H) 7.66 (d, J=7.70 Hz, I H) 7.36 (d, J=7.95 Hz, I H) 7.21 (t, 

J=7.58 Hz, 1H) 6.96 - 7.08 (m, 2 H) 6,72 (br s, 1 H) 6.24 (d, J=7.21 1z, 1 H) 4.38 (br d.  

J-5.14 Hz, 1-) 3.20 - 3.28 (m, 2 H) 3.06 - 3.18 (m, 2 H) 2.51 - 2.78 (i, 8 H) 2.41 (brt, 

J=7-'.3 4 Hz, 2 H) 1.86 - 2.07 (m,. 2 H) 1.68 - 1.83 (m, 5 H) 1.49 - 1.61 (m, 2 H) 1.35 - 1.47 (m, 

2 H).  

[0011901Compound 688: (S)-2-((1-methyl-1H-pyrazolo[3,4-d/pyrimidin-4-yl) amino)-4

((4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-y) butyl) (2-(2,2,2-trifluoroethoxy)ethvl)amino) 
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butanoic acid: To a mixture of (S)-2-amino-4-((4-(,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl) (2-(222-trifuoroethoxy)ethyl)amino)butanoic acid (140 mg, 259 pmol) inTHF (4 

mL) and H20 (1 mL) wasadded 4-chloro-H-prazolo[3,4-d]pyrimidine (44 mg, 259 mnol) 

and NaHCO3 (109 mg. 1.29 mmol) ) and the resulting mixture was heated to 70° C for I h, 

cooled to rt, and then concentrated in vacuo. The crude residue was purified by prp--IPLC 

to give the title compound. LCMS (ESI+): m/z = 565.2 (M+H). 'H NMR (400 MHz, 

DMSO-d6) 6 ppm 8.36 (br d, =7.21 Hz, 1 H) 8.23 (s, I H) 8.18 (s, I H) 6.99 (dJ=7.34 Hz, I 

H) 6.41 (br s, 1 H) 6.17 (d, J=7.34 Hz, 1H) 4.73 (br d,J=5.26 Hz, 1H) 3.98 (qd,J=9.41, 

1.71 Hz, 2 1-1) 3.89 (s, 3 H) 3.63 (br t, J=5.81 Hz, 2 H) 3.22 (br t, J=5.20 Hz, 2 1-1) 2.55 - 2.75 

(i, 7 H) 2.42- 2.48 (m, 1 H) 2.34 (br t,1J=7.46 Hz, 2 H) 1.97 - 2.10 (m, I H) 1.87 (br d, 

J=587 Hz, 11-1) 1.73 (q,,1=5.69 Hz, 2 H) 1.46 - 1.56 (m, 2 1) 1.37 (br d, J=7.09 liz, 2 H) 

[0011911Compound 689: (V)-2-((5-cyvcloproplvpvrimidin-2-y) amino)-4-((2-(2,2

difluoroethoixy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthlyridin-2-yl) butyl)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg. 362 pmol) in THF (1 mL) and 

H20 (0.25 mL) was added Na-CO3 (91 mg, 1.09 nmol) then 5-cyclopropyl-2

fluoropyrnimidine (100 ng, 724 pmol)and the resulting mixture was heated to 70° C for I h, 

cooled to rt, adjusted to pH = 6 by the additionof 1 M aq. HC, and then concentrated in 

vacuo. The crude residue was purified by prep-HPLC to give the title compound. LCMS 

(ESI+): m/z:= 533.3 (M+l-H. 1H NMR (400 MHz, Methanol-d4) 6 ppm 8.54 (br s, 2 H) 7.60 

(d,.J=7.28 Hz, 1 H) 6.66 (d,,J=7.50 Hz, 1 H) 5.85 - 6.20 (in H) 4.82 - 4.87 (in, 1 H) 3.93 

4.01 (i, 2 H) 3.79 (td,,1=14.77, 3.53 Hz, 2H) 3.40 - 3.57 (i, 6 H) 3.32 - 340 (m, 21 1) 2.76

2.85(i,4 H)2.32-2.65(i,2 H)1.74- 2.03 (m,7 H) 1.04- 1.12(in, 2 H)0.78- 0.85(n, 2 

H).  

[0011921Compound 690: ()-4-((2-(,2-dfluoroeoxy?)etiy/) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-phenylpyrimidin-4-l) amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid (150 mg. 362 piol) inTHF (1 mL) and H20 

(0.25 mL) was added NaHCO3 (91 ing, 1.09 mnol) then 4-chloro-6-phenylpyrimidine (138 

mng, 724 pniol) and the resulting mixture was heated to 70° C for2 l, cooled to rt, adjusted to 

pH:= 6 by the addition of I M aq. HC, and then concentrated in vacuo. The crude residue 

was puried by reverse phase prep-HPLC to give the title compound. LCMS (ESI): In/z= 

569.3 (M+H)., 1H NMR (400 MHz, Mthanol-d4) 6 ppm 8.81 (s, 1H) 787 (d,1=7.50 Hz, 2 

H) 7.54 - 7.77 (in, 4 H) 7.29 (s. I H) 6.66 (dJ=:7.50 Hz, 1 H) 5.86 - 6.19 (M, I H) 5.09 (br s.  
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11-1) 3.98 (br s, 2 1-1) 3.79 (td, J=14.72, 3.42 Hz, 2 I) 3.41 - 3.62 (m, 6 -) 3.34 (br d,J=7.94 

Hz, 2 H) 2.75 - 2.86 (m, 4 H) 2.35 - 2.66 (i 2 H) 1.74 - 2.00 (m, 6 H).  

Scheme 51, Compound 691: 
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[0011931 Step 1: (S)-2-((5-bromopyrimidin-4-yi) amino)-4-((2-(2,2-difluoroethoxy)ethyl) (4

(5,6,7,.8-tetrahydro-1,8-naphtlhyiridin-2-y) btyl)amin) btanoic acid: To a mixture of 5

bromo-4-chloro-pyrimidine (77 mg, 398 timol)and (S)-2-amino-4-((2-(2,2

difluoroethox)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthvridin-2-vl) butyl)anino) butanoic 

acid (150 img, 362 pimol)in'THF (2 mL) H20 (0.5 mL) was added NaHCO3 (152 mg, 1.81 

mmol) and the resulting mixture was heated to 70- C for 2 h, cooled to rt, and then 

concentrated invacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 571.3 (M-HHY.  

[0011941 Step 2: (S)-4-((2-(2,2-difluoroethox)ethIyl) (4-(5,6,7,.8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-phenylpyrimidin-4-.vI) amino) butianoic acid, To a 

mixture of phenylboronic acid (38 mg, 315 mol) and (S)-2-((5-bromopyrimidin-4-yl) 

anino)-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi) 

butyl)amino) butanoic acid (150 mg, 262 unol) in dioxane (1 nL)and H20 (0.25 mL) was 

added Pd(dppf)C2 (19 mg. 26 pmol) and K2C03 (73 mg. 525 imol) 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 = 569.2 (M+H)*. '1H NMR (400 M-z, DMSO-d.) 6 ppm 8.46 (s, 1 H) 8.01 (s, 1 )7.40

7.57 (in, 5 H) 7.01 - 7.09 (in, 2 I) 6.47 (br s, 1H) 5.90 - 6.31 (m,2 H) 4.34 (br d, J:=4.89 Hz, 

I H) 3.63 (td, J=15.22, 3.79 Hz, 2 H) 3.55 (br t, J=5.38 Hz, 2 H) 3.18 - 3.27 (in, 2 H) 2.53

2.93 (i, 8 H) 2.40 (t, J=7.46 Hz, 2 H) 1.89 - 2.02 (i, 2 H) 1.68 - 1.78 (m, 2 H) 1.22 - 1.58 

(n, 4 1-).  
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[0011951Com pound 692: (S)-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((2-(pyridin-3-yl) quinazolin-4-yl) amino) butanoic acid: 

To a mixture of (S)-2-ainino-4-((2-(2,2-difluorocthoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8

napithyridin-2-yl) butyl)amino) butanoic acid (150 ing, 362 nol) and 4-chloro-2-(3

pyridyl)quinazoline (96 ing, 398 iol) in DMA (4 mL) was added DIPEA (315 L, 1.81 

m1ol) and the resulting mixture was heated to 700 C for 12 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 = 620.3 (M+*-1. '- NMR (400 M-z, Methanol-d4) 

6 ppm 9.56 (d, 1=1.54 Hz, 11H) 8.84 (dt, 1=8.10, 1.79 Hz, 1-H) 8.62 (dd, 1=4.96, 1.65 Hz, 1 

H) 8.11 (d, J=8.38 Hz, I H) 775 - 7.91 (m, 2 H) 7.46 - 7.58 (m, 2 H) 7.15 (d, J=7.28 Hz, I H) 

6.29 - 638 (in, 1 H) 5.68 - 6.03 (in, 1 H) 4.91 - 4.93 (In. I H) 3.83 (t, J=5.07 Hz, 2 H) 3.58 

3.69 (in, 1H) 3.63 (td, 1=14.55, 3.75 Hz, 1H) 3.33 - 3.40 (i, 1 H) 3.17 - 3.28 (in, 1-1) 3.02 

3.15 (in, I H) 3.07 (br s I H) 3.01 - 3.28 (mI, H) 2.88 - 2.99 (i H) 2.51 - 2.64 (in, 4 H) 

2.37 - 2.50 (m, I H) 2.25 - 2.37 (M, 1 H) 1.61 - 1.86 (in, 6 H).  

[0011961Compound 693: ()-2-((6-(1H--pyrazol-1-yl) pyrimiin-4-yl) amino)-4-((2-(2,2

difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-y) buty)amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((2-(2,2-difluoroethox)ethyl) (4-(5,6,7,8-tetrahydro

1.8-naphthyridin-2-yl) butyl)ainno) butanoic acid hydrochloride (150 mg.333 pmol) and 4

chloro-6-(lH-pyrazol--yl) pyrinidine (66 ing, 366 imol) in DMA (4 iL) was added 

DIPEA (290 pL, 1.66 mmol) and the resulting mixture was heated to 70° C for 12 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 = 559.3 (M+H) IH NMR (400 MHz.  

Methanol-d4) 6 ppm 8.50 (d, J=2.43 Hz, 11-1) 8.31 (br s, 11-1) 7.74 (, 1H) 7.13 - 7.24 (i, 1 

H) 6.94 (s, I H) 6.51 (A J=2.21 Hz, I H) 6.42 (d, J=7.28 Hz, I H) 5.77 - 6.13 (m, I H) 4.50 

(br s, 1 H) 3.77 -3.87 (in, 2 H) 3.63 -3.75 (m, 2 H) 3.33 - 3.43 (in. 2 H) 3.15 (br d, J=9.48 

Hz, 2 1-1)2.83 - 3.07 (in, 4 H) 2.56 - 2.73 (in, 4 H) 2.18 - 2.31 (m, 11-1) 2.03 - 2.16 (m, 1H) 

1.64 - 1.91 (in, 6 H).  
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Scheme 52, Compound 694: 
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[0011971 Step 1: (S)-2-((5-bromopvrimidin-4-y) amino)-4-((2-(2,2-difluoroethoxy)etvl) (4

(5,6,7,8-tetrahidro-1,8-naphthy'idin-2-yl) butl)amino) butanoic acid: To a mixtureof 5

bromo-4-chloro-pyrimidine (77.00 mg, 398.08 pmol, 1.1 e) and (S)-2-anino-4-((2-(2,2

difluoroethoxy)ethyl) (4-(5,6,7,8-tetraiydro-1,8-naphthyridin-2-vl) butyl)arnino) butanoic 

acid (150 mg, 362 ptmol) inTHF (2 mL) H20 (0.5 mL) was added NaHCO1 (152 Ing, 1.81 

mmol) and the resulting mixture was heated to 70 C for 2 h. cooled to it, and then 

concentrated in vacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z= 571.3 (M+H)-.  

[0011981 Step 2: (S)-4-((2-(2,2-difluoroethoxy)ethyl) (4-(5,6,7,8-tetr'ahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-(pyritnidin-4-vamino) butanoic acid: To a mixture of 

(S)-2-((5-bromopyrimidin-4-vl) amino)-4-((2-(2,2-difluoroethoxv)ethyl) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-l) butyl)amino) butanoic acid (150 mg, 262 unol) in MeOH 

(3 mL) was added 10 wt% Pd/C (50 mg) and the resulting mixture was stirred under an H2 

atmosphere for 5 h and then filtered and concentrated in vacuo. The crude residue was 

purified by reverse phaseprep-HPLC to give the title compound. LCMS (ES1+) m/z = 493.1 

(M+H). H NMR (400 MHz, DMSO-d) 6 ppm 8.37 (s, I H) 8.02 (br d, J=5.62 Hz, I H) 

7.51 (br s, 1 H) 7.02 (d, J=7.21 Hz, I H) 6.57 (br s, I H) 6.39 (br s, I H) 5.91 - 6.29 (m, 2 H) 

4.38 (br s, 1H) 3.62 - 3.69 (i, 2 H) 3.56 - 3.60 (m, 2 H) 3.23 (br t, J=5.38 Hz, 2 1-1)2.52 

2.78 (m, 8 H) 2.39 (t, J=7.46 Hz. 2 H) 1.87 - 1.99 (m, 1 H) 1.68 - 1.83 (i 3 H) 1.47 - 1.61 

(m, 2 H) 1.33 - 1.46 (m, I H) 1.33 - 1.46 (n,1 H).  
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Scheme 53, Compound 695: 
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[0011991 Step 1: ()-4-((()-2-fluoro-3-methoxvpropy,) (4-(5,6,7,8-tetrahedro-,8

naphthyridin-2-yl) biutyl)amino)-2-((2-methoxpyrimidin-4-Vl) amino) butanoic acid: To a 

mixture of (S)-tert-butyl 2-ainino-4-(((S)-2-fluoro-3-methoxvpropyl) (4-(5.6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoate (150 mg, 331 pmol) and 4-chloro-2-methoxy

pyrimidine(40mg,276umol)in t-AmOI-H(3mL) thenwas added2.0Mt-BuONainTI-IF 

(276 L, 552 pmol) and t-BuXPhos-Pd-G3 (22 rg, 28 pLmol) and the resulting mixture was 

heated to 1000 C for 15 h, cooled to rt, and then concentrated 1 vacuo to give the title 

compound that was used without further purification. LCMS (ES+): i/z = 561.5 (M+H)".  

[0012001 Step 2: S-4-(S)-2-fluoro-3-methoxypropyl) (4-(5,6.7,8-tetrahydro-1,8

naplhthyridin-2-yl) butyl)amino)--((2-methox pyrimidin-4-Vl) amino) butanoic acid: (S)

tert-butyl 4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahvdro-I.,8-naphthyridin-2-yl) 

butyl)anino)-2-((2-methoxvprimnidi-4-y) amino) butanoate (200 mg, 357 pmol) was taken 

up in 3:1 DCM/TFA (2 nL) and the resulting mixture was stirred at rt for 5 i and then 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): n/z = 505.3 (M+H)+. 'H NMR (400 MHz, DMSO-de) 6 

ppn 14.33 (br s, 1H) 11.23 (br s, 1 H) 10.10 (br d,.J=18.58 Hz, I H) 8.12 (br s, 1H) 8.02 (d, 

,J=6.85 Hz, IH) 7.61 (d, J:=7.34 Hz, 1H) 6.56 - 6.79 (m, 2 1-1) 5.20 - 5.51 (in, 11H) 4.58 

4.82 (in, I H) 4.01 (s, 3 H) 3.34 - 3.65 (m, 8 H) 3.31 (s, 3 H) 3.21 (br s, 2 H) 2.64 - 2.79 (in, 4 

H) 2.41 (br d, J=12 10 Hz, I H) 2.20 - 2.34 (m, I H) 1.63 - 1.85 (In, 6 H).  
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Scheme 54, Compound 696: 

OMeM 

N NNW 

F H tBuXPhos-Pd-G3N F 
!H2N N N N 2.0M NaOtBu I H 

tAmOH N N N 

Step 00 

N OMe 

TFA, DCM N H 
HN NN N 

Step 
Se 20 OH 69 

[0012011Step1:(S)-4-(S)-2-fuoro-3-methoxypropy1) (4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-y) butvaamino)-2-((2-methoxyprimidin-4-yl) amino) butanoic acid: To a 

mixture of (S)-tert-butyl 2-amino-I-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro

l,8-naphthyridin-2-yl) butyl)amino) butanoate (150 mg. 331 mol) and 6-chloro-NN

dimethylpyrimidin-4-amine (44 mg, 276 pmol) in t-AmO- (3 mL) was added 2.0M t-BuONa 

inTHF (276 pL, 552 umol) and t-BuXPhos Pd G3 (22 mg, 28 pmol) and the resulting 

mixture was heated to 100° C for 2.5 h, cooled to rt, and then concentrated in vacno to give 

the title compound that was used without further purification. LCMS (ESI-): m/z = 574.5 

(M+tH).  

[0012021 Step 2: (S)-2-((6-(dimethylamino)pyrimidin-4-yl) amino)-4-(((S)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amin) butanoic acid: 

(S)-tert-butyl 2-((6-(dimethyiamino)pyrimidin-4-yi) amino)-4-(((S)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butvl)amino) butanoate (200 

mg. 349 pmol) was taken up in 3:1 DCM/TFA (2 mL) and the resulting mixture was stirred 

at rt for 16 h and then concentrated in vacuo. The crude residue was purified by reverse phase 

prep-HPLC to give the title compound. LCMS (ESI+): in/z= 518.3 (M+H).1- NMR (400 

MHz, DMSO-d) 6 ppm 14.07 - 14.49 (in, I H) 12.99 - 13.76 (m IH) 11.24 (br s, 1 H) 8.44 

- 8.99 (in, I H) 8.48 (br d,J=18.46 Hz, 1 H) 8.33 (s, 11-1) 8.10 (br s, I H) 7.60 (dJ=7.34 Hz, 

I H) 6.64 (d, J=7.34 I-Iz, 11-1) 5.87 (br s, 11-1) 5.25 - 5.49 (m, I H) 4.71 (br s, 1 H) 3.34 - 3.64 

(m, 7 H) 3.31 (s, 3 H) 3.19 (br d, J=3.55 Hz, 3 H) 3.12 (br s, 6 H) 2.64 - 2.79 (in, 4 H) 2.31 

2.45 (m, 1 H) 2.21 (br s. 1 H) 1.64 - 1.87 (n, 6 H).  
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Scheme 55, Compound 697: 
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[0012031 Step 1: (S)-tert-buyl 2-((6-(tert-butyil)pyritnidin-4-yl) amino)-4-(((S)-2-furo-3

inethoxypropyl) (4-(.5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoate:To a 

mixture of (S)-tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoate (150 mg, 331 pmol) and 4-(tert-butyl)-6

chloropyrimidine (47 mg, 276 pmol) in t-AmOH (3 mL) was added 2.0M t-BuONa in THF 

(276 pL, 552 pmol) then t-BuXPhos Pd G3 (22 mg, 28 pmol) and the resulting mixture was 

heated to 100° C for 2.5 h, cooled to rt, and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI+): m/z = 587.3 (M+H)*.  

[0012041 Step 2: (-2-(6-(tert-buty~primidin-4-yl)amino)-4-((()-2-fluoro-3

methoxpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1) butl)amin) butanoic acid: 

(S)-tert-butyl 2-((6-(tert-butyl)pyrimidin-4-yl') amino)-4-(((S)-2-fluoro-3-methoxypropyl) (4

(5.,6,7,8-tetrahvdro-1,8-naphthridin-2-l) butyl)amino) butanoate (200 mg, 41 pmol) was 

taken up in 3:1 DCM/TFA (2 mL) and the resulting mixture was stied 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. LCIS (ESI+): m/z = 531.3 (M+H)+. 1- NMR (400 MHz, DMSO-d6) 0 

ppm 14.07 - 14.49 (M, I H) 12.99 - 13.76 (m, 1 H) 11.24 (br s, 1 H) 8.44 - 8.99 (m, I H) 8.48 

(br d, J=18.46 Hz, I H) 833 (s, 1 H) 8.10 (br s, I H) 7.60 (d, J=7.34 Hz, I H) 6.64 (d,J=7.34 

Hz, 1H) 5.87 (br s, 1 H) 5.25 - 5.49 (n, 1 H) 4.71 (br s, 111) 3334 - 3.64 (m, 7 H) 3.31 (s, 3 

H) 3.19 (br d, J=3.55 Hz, 3 H) 3.12 (br s. 6 H) 2.64 - 2.79 (m, 4 H) 2.31 - 2.45 (m, 1 H) 2.21 

(br s, 1 H) 1.64 - 1.87 (m, 6 H).  
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Scheme 56, Compound 698: 
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[0012051 Step 1: (S,)-tert-buty4-(((S)-2-fluoro-3-mnetIoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((2-phenyipyrimidin-4-yv) amino) butanoate:To a 

mixture of (S)-tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoate (150 mg, 331 rmol) and 4-chloro-2

pienylpyrimidine (53 mg. 276 pmol) in t-AmOH (3 mL) was added 2.0M t-BuONa in THF 

(276 pL, 552 unol) then t-BuXPhos Pd G3 (22 Ing, 28 pmol) and the resulting mixturexwas 

heated to 100° C for 5 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)'.  

[0012061 Step 2: (S)-4-(((S)-2-fluoro-3-methoxyjpropv) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) buty)aniino)-2-((2-phenIlpyrimidin-4-yl) amino) butanoic acid: (S)

tert-butyl 4-(((S)-2-fluoro-3-methoxypropyl) (4-(5.6.7,8-tetrahvdro-1.8-naphthvridii-2-vl) 

butil)amino)-2-((2-phenyipyriinidin-4-yl) amino) butanoate (200 ing, 330 pmol) was taken 

up in DCM/TFA (2 mL) and the resulting mixture was stirred at rt for 16 h and then 

concentrated in vacno. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI-): m/z = 5513 (M+H). H NMR (400 MHz, DMSO-d6) 6 

ppm 8.26 (br d, J:=7.72 Hz, 2 H) 8.15 (br d, J=:6.39 Hz, 1H) 7.37 - 7.46 (in, 3 ) 6.95 (br d, 

J::::7.06 Hz, I H) 6.48 (br s, I H) 6.15 (d, J=7.28 Hz, I H) 4.50 - 4.76 (m, 2 H) 3.35 - 3.47 (in., 

2 H) 3.12 - 3.21 (m.5 H) 2.51 - 2.70 (m, 6 1) 2.28 - 2.46 (m, 4 H) 1.97 (br d, J=7.28 Hz, 1H) 

1.80 (br s, 11-1) 1.65 - 1.74 (m,.2 H) 1.49 (br s, 2 H) 1.28 - 1.40 (in, 2 I).  
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Scheme 57, Compound 699: 
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[0012071 Step 1: (S)-tert-butyl 4-(((S)-2-fluoro-3-methoxpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butyl)amino,)-2-((5-phenylpyrazin-2-yl) amino) butanoate:To a mixture 

of (S)-tert-butyl 2-amino-4-(((S)--fluoro--methoxpropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (150 tg, 331 pmol) and 4-chloro-2

phenylpyrimidine (53 mg. 276 pmol) in t-AmOH (3 mL) was added 2.OM t-BuONa inTHF 

(276 pL, 552 pmol) and t-BuXPhos Pd G3 (22 mg, 28 pmol) and the resulting mixture was 

heated to 100° C for 5 h, cooled to rt, and then concentrated in vacuo to give the title 

compound that was used without further purification. LCMS (ESI-): in/z= 607.2 (M+H)+.  

[0012081 Step 2: 4-(((S)-2-fluoro-3-methoxypropyl)(4-5,6,,8-tetrahydro-,8

naphthyridin-2-yl) butyl)amino)-2-((5-phenylpyrazin-2-yl) amino) butanoic acid: (S)-tert

butyl 4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-i) 

butyl)amino)-2-((5-phenvlpyrazin-2-yl) amino) butanoate (200 mg, 330 pmol) was taken up 

in 3:1 DCM/FA (2 mL) and the resulting mixture was stirred at rt for 16 h and then 

concentrated invacuo. The crude residue was purified by reverse phase prep-IIPLC to give 

the title compound. LCMS (ESI+).m/z 551.3 (M+H+. 1H NMR (400 MI-z, DMSO-d 6) 6 

ppm 14.30 (br s, 1 H) 10.95 (br s, I H) 8.56 (s, I H) 8.17 (s, I H) 8.10 (br s, I H) 7.92 (d, 

J=7.28 Hz, 2 H) 7.78 (br s. I H) 7.58 (d, J=7.28 Hz, 1 H) 738 - 7.49 (m, 2 H) 729 - 7.37 (m, 

I H) 6.62 (d, J:=7.06 Hz, 1H) 522 - 5.48 (i, 1 H) 4.50 (br s, 1 I) 3.34 - 3.65 (n, 8-) 3.31 

(s, 3 H) 3.13 (s, 2 H) 2.64 - 2.79 (m, 4 H) 2.34 (br s, I H) 2.22 (br s, I H) 1.63 - 1.86 (m, 6 

H).  
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Scheme 58, Compound 700: 
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[0012091 Step 1:(S)-tert-buty4-S)-2-f uoro-3-methoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((6-plhenlpyrain-2-vl) amino) butanoate: To a mixture 

of (S)-tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (150 mg. 331 pmol) and 2-chloro-6

phenylpyrazine (53 mg, 276 pmol) was aaded to t-AmOH (3 mL) then was added 2.0M t

BuONa in THF (276 L, 552 pmol) and t-BuXPhos Pd G3 (22 mg, 28 [mol) and the 

resulting mixture was heated to 100° C for 5 h, cooled to rt, and then concentrated in vacuo to 

give the title compound that was used without further purification. LCMS (ESI+): In/z= 

607.2 (M+-)+.  

[0012101 Step 2: ()-4-(((S)-2-juoro-3-methoxypropyl) (4-(5,6,7,8-tetravdro-1,8

naphthridin-2-y) butyl)amino)-2-((6-penylpyrazin-2-yl) amino) butanoic acid: (S)-tert

butyl 4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino)-2-((6-phenylpyrazin-2-yl) amino) butanoate (200 mg, 330 pmiol) was taken up 

in 3:1 DCM/ITFA (2 mL) and the resulting mixture was stirred at rt for 16 h and then 

concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 551.3 (M+-)*. 4H NMR (400 MI-z, DMSO-d) 6 

ppm 8.26 (s, 11-1) 7.90 - 8.02 (in, 3 H) 7.37 - 7.46 (m, 3 -) 6.99 (d, J=7.06 Hz, I H) 6.18 (dd, 

J=7.28, 2.43 Hz, I H) 4.55 - 4.80 (m, I H) 4.43 (br d, J=5.73 Hz, I H) 3.36 - 3.50 (in, 2 H) 

3.09 - 324 (in, 5 H) 2.52 - 2.77 (in, 7 H) 2.29 - 2.47 (m, 3 H) 2.00 (br dd, J=13.34, 6,50 Hz, I 

IH) 1.77 - 1.88 (m, 11-1) 1.64 - 1.74 (in, 2 H) 1.45 - 1.56 (m, 2 H) 1.31 - 1.41 (m,2 1-1).  

[0012111Compound 701: (S)-4-((4-(5,6,7.8-tetralhydro-1,8-naphthiyridin-2-yl) butyl) (2

(2,2,2-trifluoroethoxv)ethyl)amino)-2-((5-(trifluoromethyl)pyrimidin-2-Vl) amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((4-(5,6,7,8-tetrahvdro-1.8-napithyridin-2-vl) butyl) (2
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(2.2,2-trifluoroethoxy)etiyi)amino) butanoic acid (140 mg, 259 mol) in THF (4 mL) and 

H20 (1 mL) was added 2-chloro-5-(trifluoronethyl)pyrimidine (52 mg, 285 imol) and 

NaHC3 (109 mg, 1.29 mmol) and the resulting mixture was heated to 70° C for 1 h, cooled 

to rt, and then concentrated in vacto. The crude residue was purified by reverse phaseprep

I-IPLCto give the title compound. LCMS (ESI+): mi/z= 579.2 (M+H)-. H NMR (400 MHz, 

DMSO-d) 6 ppm 8.64 (s, 2 H) 8.18 (d, J=7.21 Hz, I H) 7.02 (d, J=7.34 Hz, 1 H) 6.44 (br s, 1 

H) 6.19 - 627 (in, 1 H) 6.19 - 6.27 (n I H) 4.38 - 4.46 (n, I H) 3.94 - 4.06 (m, 2 H) 3.65 (br 

s, 2 H) 3.20 - 3.28 (m, 2 H) 2.54 - 2.78 (m, 7 11) 242 - 2.48 (n, 1H) 2.37 (t, =7.52 Hz, 2 1) 

1.94 - 2.05 (in, 11-1) 1.81 - 1.91 (n, I H) 1.70 - 1.79 (m, 2 H) 1.53 (tq,=13.50, 6.61 Hz, 2 H) 

1.32 - 143 (in, 2 H).  

[0012121Compound 702: (S)-2-((5-cvanopyrinidin-2-V) amino)-4-((4-(5,6,7,8-tetrahydro

1,8-naphtIridin-2-y) buty) (2-(2,2,-trifuoroethoxy)ethiyl)amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yl) butyl) (2-(2,2,2

trifluoroethoxy)ethyl)amino) butanoic acid (140 mg, 259 )nol) in THF (1 mL) and H20 

(0.25 mL) was added 2-chloropyrimidine-5-carbonitrile (40 mg. 285 pmol) and NaHCO 

(109 mg, 1.29 mmol) and the resulting mixture was heated to 50° C for I h, cooled to it, and 

then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to 

give the title compound. LCMS (ESI+): m/z = 536.2 (M+H). H NMR (400 MHz, DMSO

d6) 8.66 - 8.73 (in, 2 1-1) 8.42 (d, J=7.46 Hz, I H) 7.03 (d, J=7.21 -Iz, 11-1) 6.44 (br s, 11-1) 

6.22 (d J:=7.34 Hz, I H) 4.36 - 4.46 (in, I H) 3.96 - 4.07 (m. 2 H) 3.64 (t, =5.93 Hz, 2 H) 

3.24 (br t.,1=5.20 Hz, 2 H) 2.54- 279 (in, 8 H) 2.37 (t,,J=7.52 Hz, 2 H) 1.81 - 2.06 (m. 2 H) 

1.75 (q,1=5.90 Hz, 2 H) 1.46 - 159 (in, 2 1) 1.33 - 1.44 (n, 2 1-1).  

[0012131Compound 703: (S)-2-((1H-pvrazol3,4-dpyrimnidin-4-yl) ainino)-4-((4-(5,6,7,8

tetrahydiro-1,8-naphthyridin-2-yl) butyl) (2-(2,2,2-trifluoroetoxy)ethyl)aimino) butanoic 

acid: To a solution of (S)-2-amino-4-((4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-vl) butyl)(2

(2,2,2-trifluoroethox)ethil)amino) butanoic acid (140 mg, 259 mol) in THIF (1 mL) and 

H2O (0.25 mL) was added 4-chloro-iH-pyrazolo[3,4-dlpyrimidine (44 mg, 285 pmol) and 

NaHCO3 (109 mg, 1.29 mmol) and the resulting mixture was heated to 700 C for 9 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= 551.2 (M+-1). 1-1 NMR (400 MHz, 

DMSO-d) 6 ppm 13.42 (br s, I H) 8.31 (br d, j=7.34 Hz, I H) 8.20 (d,,=4.16 Hz, 2 H) 7.00 

(d.,1=7.34 Hz, 1 H) 6.46 (br s. I H) 6.18 (d,1=7.34 Hz, 1 H) 4.68 - 4.78 (m, I H) 3.92- 4.07 

(i, 2 1) 3.64 (t,,1=5.87 Hz, 2 H) 3.23 (br t,.J=5.38 liz, 2 11) 252 - 2.78 (n, 7 H) 241 -2.49 
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(I, IH) 2.34 (t, J=7.46 Hz, 2 H) 1.98 - 2.11 (mi 1 H) 1.88 (br d J=5.99 Hz, 1 H) 1.68 - 1.78 

(m,2 H) 1.46 - 1.58 (in, 2 H) 1.31 - 1.43 (m., 2 H).  

[0012141Compound 704: (S)- 2-((5-bromopyrimidin-2-yl) amino)-4-((4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-y1) butyl) (2-(2,2,2-trfluoroethoxvy)ethl)atnino) butanoic acid: To a 

mixture of (S)-2-ainio-4-((4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl) (2-(2,2,2

trifluoroethoxy)etll)aino) butanoic acid (140 ing, 259 mol) in THF (4 nL) and H20 (1 

mL) was added 5-bromo-2-chloro-pyriinidine (55 ig, 285 pnol)and NaHCO3 (109 mg, 1.29 

miol) and the resulting mixture 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+): n/z = 589.1 (M+H)+. 1 H NMR (400 MHz,DMSO-d) 

ppn 8.37 (br s, 2 H) 7.59 (br d,.J=7.09 Hz, 1 -) 7.02 (d, J=7.21 Hz, 1 H) 6.40 (br s, 1 H) 

6.22 (d, J=7.21 Hz, I I) 4.22 - 4.33 (m, 11-1) 4.01 (q, J=9.41 Hz, 2 1-1) 3.64 (br t, J=5.87 Hz, 

2 H) 3.24 (br t,,=5.07 Hz, 2 H) 2.53 - 2.79 (in, 7 H) 2.42 - 2.49 (in, I H) 2.38 (br t, =7.52 

Hz, 2 H) 1 79 - 2.00 (i, 2 H) 1.69 - 178 (in, 2 H) 1.47 - 1.59 (m, 2 H) 1.33 - 1.45 (in, 2 H).  

[0012151Com pound 705: (S)-4-((4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl) (2

(2,2,2-trifluoroethoxy)ethyl)amino)--((2-(trifluoromethyl,)primidin-4-yl) amino) butanoic 

acid: To a solution of (S)-2-amino-4-((4-(5,6,7,8-tetrahdro-1,8-naphthvridin-2-yl) butyl) (2

(2,2,2-trifluoroethoxy)ethyl)amiino) butanoic acid (140 ing, 259 unol) inTHF (4 iL) and 

120 (1 mL) was added 4-chloro-2-(trifluoronethvl)pyrimidine (52 mg, 285 nol) and 

NaHCO3 (109 ng, 1.29 mmol) and the resulting mixture was heated to 700 C for 9 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 = 579.2 (M+11)-. IH NMR (400 MHz, 

DMSO-d) 6 ppm 8.20 (br d,,J:=5.75- Hz, 2 H) 7.03 (d, J:=7.21 Hz, 1H) 6.82 (d, ,J=5.99 Hz, I 

H) 6.55 (br s, 1 H) 6.23 (d, J=7.21 Hz, I H) 4.43 (br d, j=5.99 Hz, I H) 3.97 - 4.08 (m, 2 H) 

3.66 (tJ=5.69 Hz. 2 H) 3.24 (br t, 1=5.32 Hz, 2 H) 2.54 - 2.85 (i, 8 H) 2.34 - 2.44 (in, 2 H) 

1.69 - 2.02 (in, 4H) 1.49 - 1.58 (in, 2 H) 1.35 - 1.48 (in, 2 I).  

[0012161Compound 706: S.)-2-((5-cyclopropylpyrimidin-2-yl) amino)-4-((4-(5,6,7,8

tetrahydro-1,8-naphthvridin-2-yl) butyl) (2-(22,2-trfluoroethoxv)ethyl.)amino) butanoic 

acid: To a mixture of (S)-2-anino-4-((4-(5,6,7,8-tetrahvdro-1.8-napithyridin-2-vl) butyl) (2

(2.2,2-trifluoroethoxy)ethy)amino) butanoic acid (140 mg, 259 mol) in THF (4 nL) and 

H20 (1 mL) was added 1-cyclopropyl-4-fluorobenzene (39 mg. 285 pnol)and NaHCO (109 

mg, 129 imol) and the resulting mixture 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): mn/z= 551.3 (M+H)+. 1 H NMR (400 MHz., DMSO-d6) 6 
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ppm 8.08 (s, 2 1-1) 6.96 - 7.10 (in, 2 H) 6.37 (br s, I H) 6.22 (d, 3=7.21 I-z, 11H) 4.21 - 4.32 

(n, I H) 3.95 - 4.07 (in, 2 H) 3.64 (t, J=5.93 Hz, 2 H) 3.23 (br t,J=5.20 Hz, 2 H) 2.52 - 2.79 

(m, 7 H) 2.42- 2.49 (m,1 H) 2.38 (t,,J=7.46 Hz, 2 H) 1.78 - 1.99 (m. 2 H) 1.67 - 1.78 (m, 3 

H) 1.48 - 1.60 (m, 2 H) 1.34 - 1.43 (n, 2 H) 0.81 -0.90 (m,2 H) 0.55 - 0.65 (m, 2 1) 

[0012171Compound 707: (S)-2-((3-cyanopvrazin-2-yl) ainino)-4-((4-(5,6,7,8-tetrahydro

1,8-na 1 hthyridin-2-y1) butyl) (2-(2,2,2-trif luoroethox)ethyl)aino) butanoic acid: To a 

mixture of (S)-2-anino-4-((4-(5,6,7,8-tetrahvdro-1.8-naphthvridin-2-yl) butyl) (2-(2,2,2

trifluoroethoxy)ethyl)amino) butanoicacid (140 ing, 259 umol) in i-PrOH (3 nL) was added 

3-chloropyrazine-2-carbonitrile (40 ng, 285 pmol) and DIPEA (226 pL, 1.29 mmol) and the 

resulting mixture was heated to 700 C for I h, cooled to rt, and then concentrated in vacuo.  

The crude residue was purified by reverse phaseprep-HPLC to give the title compound.  

LCMS (ESI+): m/z= 536.2 (M+H-). 1H NMR (400 MHz, Methanol-d.) 6 ppm 8.25 (d, 

J=2.08 Hz, I H) 7.89 (d, J:=2.08 Hz, I H) 7.33 (br d, J=734 Hz, I H) 6.48 (d,3=7.21 Hz, 1 

H) 4.48 - 455 (in, 1 H) 3.90- 4.02 (n 4 H) 3.37 - 3.44 (i, 2 H) 3.15 - 3.27 (m. 2 H) 2.98 

3.11 (, 3 H) 2.84 - 2.92 (in, 1H) 2.74 (br t,.J=5.99 Hz, 2 H) 2.60 - 2.69 (in, 2 H) 212 - 2.34 

(in, 2 H) 1.71 - 1.92 (m, 6 1-1).  

[0012181Compound 708: (S)-(((2-(pyridin-3-y1) quinazolin-4-yl) aino)-4-((4-(5,6,7,8

tetrakdro-1,8-naphthyridin-2-l) buyl) (2-(2,2,2-trifluoroethoxy)ethy/)amino) butanoic 

acid: To a mixture of (S)-2-amino-4-((4-(56,7,8-tetrahvdro-1,8-naiphthyridin-2-yl) butyl) (2

(2,2,2-trifluoroethox)ethyl)ainino) butanoic acid (140 mg, 259 mol) in DMA (3 mL) was 

added 4-chloro-2-(pyridin-3-y) quinazoline (77 mg, 285 pnol)and DIPEA (2261pL, 129 

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 prp-HPLCto give 

the title compound. LCMS (ESI-): m/z= 638.3 (M+H)*. 'H NMR (400 MHz, DMSO-d6) 6 

ppm 9.59 (d,J=1.47 Hz, I H) 8.55 - 8.76 (in. 3 H) 8.33 (d,,J=8.19 Hz, I H) 7.75 - 7.93 (i, 2 

Hf) 7.46 - 7.62 (m, 2 1-1) 6.91 (d, J=7.21 Hz, 1 1) 6.24 - 6.37 (in, 1 H) 6.09 (d, J=7.21 Hz, I 

H) 4.73 - 4.82 (in, I H) 3.96 (q, 3=9.50 Hz, 2 H) 3.66 (t,1J=5.87 Hz, 2 H) 3.20 (br t, J=4.95 

Hz, 2 H) 253 - 2.85 (m, 8 H) 2.29 (tJ=7.46 Hz, 2 H) 2.04 - 2.19 (n 2 H) 1.71 (q,,J=5.84 

Hz, 2 H) 1,46 - 1.55 (n, 2 H) 1.40 (br d,J=6.60 Hz, 2 11).  
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Scheme 59, Compound 709: 
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[0012191 Step 1: (S)-2-((6-chloropyrimidin-4-yl) aminoo)-4-((4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl) (2-(2,2,2-trfluoroethox)ethyl)amino) butanoicacid:Toa 

mixture of (S)-2-amino-4-((4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)(2-(22,2

trifluoroethoxy)ethyl)amino) butanoic acid (140 mg, 259 pmol) in THF (4 mL) and 420 (1 

mL) was added 4,6-dichloropyrimidine (42 mg, 285 tmol) and NaHCO3 (109 mg, 1.29 

mnimol) and the resulting mixture was heated to 70 ° C for 5 h, cooled to rt, and then 

concentrated invacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 545.3 (M+I-).  

[0012201 Step 2: (S)-2-((6-phenylpyrimidin-4-y) amino)-((4(-5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl) (2-(2,2,2-trifluotoethox)ethl v)amino.) butanoic acid: To a 

mixture of (S)-2-((6-chloropyrimidin-4-I) amino)-4-((4-(5,6,7,8-tetraydro-1,8

naphthyridin-2-yl) butyl) (2-(2,2,2-trifluoroethoxy)ethyl)amino) butanoic acid (141 mg,259 

pmol) in dioxane (4 mL) and H?0 (1 mL) was added phenylboronic acid (47 mg, 388 pmol)., 

K2CO3 (72 mg, 517 pmol), and Pd(dppf)Cl2 (19 mg, 26 pmol) and the resulting mixture was 

heated to 100° C for2 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 = 587.3 

(M+H). 1H NMR(400 MHz, DMSO-d) 6 ppm 8.49 (s, I H) 799 (br d,J=5.38 Hz, 2 H) 7.60 

(br s, 1H) 7.45 - 7.53 (m, 3 H) 7.10 (br s, 11-1) 6.99 (d,,J=7.21 Hz, 1 H) 6.43 (br s. 1H) 6.21 

(d,::7.21 Hz, 1 -H) 4.47 (br s, IH) 4.02 (q, J:=9.25 1z,2 H) 3.67 (br t,,J=:5.75 Hz, 2H) 3.22 

(br t, J:=5.20 Hz, 2 H) 2.53 - 2.83 (in, 7 H) 2.44 - 2.48 (m, 1 H) 2.39 (br t J-=7.40 Hz, 2 H) 

1.94 - 2.03 (m, I H) 184 (br dd,J=13.02, 6.79 Hz, 1 H) 1.70 - 1.78 (m, 2 H) 1.54 (br d, 

J=4.77 Hz, 2 H) 1.38 - 147 (in, 21 1).  
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Scheme 60, Compound 710: 
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[0012211 Step 1: (69-2-((5-bronopvrinidin-4-y) amino)-4-((4-(5,6,78-tetrahydro-1,8

naphthyridin-2-yl) butvl) (2-(2,2,2-trifluoroethoxy)ethyl)amino) butanoic acid: To a 

mixture of (S)-2-amino-4-((4-(5,6,7,8-terrahydro-1,8-naphthyridin-2-l) butyl) (2-(2,2,2

trifluoroethoxy)ethv)amino) butanoic acid (140 mg, 259 pmol) inTHF (4 mL) and H20 (1 

mL) was added 5-brono-4-chloropyrimidine (55 mg, 285 umol) and NaHCO3 (109 mg. 1 29 

mmol) and the resulting mixture was heated to 70 C for 3 h, cooled to it, and then 

concentrated in vacuo to give the title compound that was used without further purification.  

LCMS (ESI+): n/z = 589.1 (M+H)-.  

[0012221 Step 2: (,-2-((5-phenylpyritnidin-4-y l) imino)-4-((4-(5,6,7,8-tetrahvdro-1,8

naphthyridin-2-yl) buyl) (2-(2,2,2-trifluoroethoxy)ethyvl)amino) butanoic acid: To a 

mixture of (S)-2-((5-bromopyrimidin-4-vl) amino)-4-((4-(5,67,S-tetrahvdro-I,8

naphthyridin-2-yl) butyl) (2-(2,2,2-trifluoroethox)ethyli)amino) butanoicacid (152 ng, 258 

imol) in dioxane (4 ml) and 1120 (1 mL) was added phenylboronic acid (47 mg, 387 pmol), 

K2CO (72 mg, 516 pmol), and Pd(dppf)Cl2 (19 mg, 26 pmol) and the resulting mixture was 

heated to 100° C for 2 h, cooled to rt, and then concentrated inlvaCuO. The crude residue was 

purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 587.3 

(M+H1). 11H NMR(400 MHz, DMSO-d() ppm 8.46 (s, 1 H) 8.02 (s, 11-1) 7.40 - 7.58 (in, 5 

H) 7.06 (br dd, J=13.27, 6.54 Hz, 2 H) 6.57 (br s, I H) 6.25 (d, =7.21 Hz, I H) 4.41 (br d, 

J=5.62 Hz, 1 H) 4.00 (q.,J=9.41 Hz, 2 H) 3.60 (brt, J=5.50 Hz, 2 H) 3.21 - 3.27 (m, 2 H) 

2.54 - 2.85 (m, 8 1) 2.40 (br t,.J=7.40 Hz, 2 H) 1.97 (br dJ=5.38 Hz, 2 H) 1.69 - 1.80 (m, 2 

IH) 1.41 - 1.58 (in, 2 1-1) 1.22 - 1.40 (m, 2 H).  
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Scheme 61, Compound 711: 
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[0012231 Step 1: (S)-2-((5-bromopyrimidin-4-yl) amino)-4-((4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv) (2-(2,2,2-trfluoroethoxy)ethyI)amino) butanoicacid:Toa 

mixture of (S)-2-amino-4-((4-(5,6,7,8-tetraiydro-1,8-inphthyridin-2-vl) butyl) (2-(2,2,2

trifluoroethoxv)eth'vl)amino) butanoic acid (140 mg, 259 mol) in TI-IF (4 mL) and H20 (1 

mL) was added 5-bromo-4-chloropyrimidine (55 mg, 285 pmol) and NaHCO3 (109 mg, 1.29 

mnimol) and the resulting mixture was heated to 7 0 C for 6 h, cooled to rt, and then 

concentrated invacuo to give the title compound that was used without further purification.  

LCMS (ESI+): m/z = 589.1 (M1+H).  

[0012241 Step 2: ()-2-(pyrimidin-4-ylaimino)-4-((4-(5,6,7,8-tetrahydro-1,8-n aphthyridin-2

l) butyl) (2-(2,2.2-trifluoroetioxy)ethzyl)amino) butanoic acid: To a mixture of (S)-2-((5

bromopyrimidin-4-yl) amino)-4-((4-(5,6,7,8-tetraihydro-,8-iaphthyridin-2-y) butyl) (2

(2,2,2-trifluoroethox)ethyl)amino) butanoic acid (152 mg, 258 mol) in MeOH (10 mL) was 

added 10 wt% Pd/C (200 mg) and the resulting mixture was stirred under an H2 atmosphere 

for 16 h and then was filtered and concentrated in vacuo. The crude residue was purified by 

reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =: 511.2 (M+H)+.  

H NMR(400 MHz, DMSO-d) 6 ppm 8.38 (s, 1 H) 8.03 (br d, j=5.50 Hz, 1 H) 7.55 (br s. 1 

H) 7.04 (d1=7.34 Hz, 1 H) 6.55 (br d,.J=19.56 Hz, 2 H) 6.23 (d,,J=7.21 Hz, 1 H) 4.40 (br s.  

1H) 4.01 (q,J=9.46 Hz, 2 H) 3.65 (br t, J=5.75 Hz, 2 H) 3.24 (br t,J=5.38 Hz, 2 H) 2.55 

2.76 (in, 8 11) 2.40 (br t, J:=7.40 Hz, 2 11) 1.95 (br dd,J=:13.39, 6.54 Hz, 1 H) 1.71 - 1.84 (in, 

3 H) 1.49 - 1.58 (m, 2 H) 1.35 - 1.45 (m,. 2 H).  

[0012251Compound 712: (S)-2-((6-(IH-pyrazoI--y) pyrimidin-4-yl) amino)-4-((4

(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-yl) buyl) (2-(2,2,2-trifluroethoxy)ethyvl)amino) 

butanoic acid: To a mixture of (S)-2-amino-4-((4-(5,6,78-tetrahydro-1,8-naphthyridin-2-vl) 

butyl) (2-(2,2,2-trifluoroethoxy)ethvl)amino) butanoic acid (140 mg. 259 pmol) in DMA (3 

mL) was added 4-chloro-6-(1H-pyrazol-1-yl) pyrimidine (51 mg, 285 pmol) and DIPEA (226 
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pL, 1.29 mmol) and the resulting mixture was heated to 700 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 = 577.3 (M+H). ]H NMR(400 MHz, DMSO-d6) 6 

ppm 8.54 (d .1=2.32 Hz, 1 1) 8.35 (s, 1 H) 7.92 (br d,,1=5.75 Hz, 1 H) 7.84 (d,J=0.98 Hz, I 

IH) 7.07 (br s, I H) 6.99 (d,,J=7.21 I-Iz, 11H) 6.54 - 6.58 (in, I) 6.43 (br s, 1 H) 6.20 (d, 

J=7.34 Hz, 1 H) 4.51 (br s, I H) 3.98 - 4.05 (i, 2 H) 3.65 (br t, J=5.87 Hz, 2 H) 3.20 - 3.25 

(in, 2 H) 2.55 - 2.78 (m. 8 H) 238 (br t,J=7.40 Hz, 2 H) 1.94 - 203 (n I H) 1.80 (br s. I H) 

I.71 - 1.76 (m, 2 H) 1.49 - 1.58 (m, 2 H) 1.36 - 1.44 (in, 2 H) 

[0012261Compound 713: (S)-4-(((S)-2-fluoro-3-methoxyprpy) (4-(5,6,7,8-etrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((5-methylpyrimidin-2-w) amino) butanoic acid: To a 

mixture of (S)-tert-butyl 2-aminio-4-(((S)-2-fluoro-3-metioxypropyl) (4-(5,6,7,8-tetrahydro

I,8-naphthy'ridin-2-yl) butyl)amino) butanoate (152 mg. 336 mol) and 2-chloro-5-methyl

pyrimidine (36 ig, 280 pmol) in t-AmOH (2 mL) was added 2.0M t-BuONainTHF (280 

pL,560pnol) then t-BuXPhos-Pd-G3 (22 mg, 28 tmol) and the resulting mixture was 

heated to 100° C for 5 h, cooled to rt, and then concentrated in vacuo to give a (S)-tert-butyl 

4-(((S)-2-fluoro-3-methoxypropil) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi) 

butyl)amino)-2-((5-methlpyrimidin-2-yl)amino) butanoate intermediate, LCMS (ESI+): m/z 

= 545.3 (M+H)*, which was used without further purification. Of the butanoate intermediate, 

180 ig, 330 pmol) was taken up in DCM (2 mL) and TFA (600 pL) and the resulting 

mixture was stirred at rt for 6 h and then concentrated in acUO.The crude residue was 

purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 489.3 

(M+H) .I1INMR (400 MHz, DMSO-d 6) ppm 14.34 (br s, 1H) 10.93 (br s, 1H) 8.30 (s, 2 

H) 8.13 (br s, 11-1) 7.82 (br s, 11-1) 7.60 (d, J=7.34 -lz, 1 1-1) 6.63 (d, J=7.34 Hz, I H) 5.24 

5.44 (m, I H) 4.46 (br s, 1 H) 3.63 (br s, I H) 3.49 - 3.59 (m. 2 H) 3.33 - 3.48 (m., 4 H) 3.31 

(d,,1=0.98 Hz, 3 H) 3.14 - 3.27 (in 3 H) 2.66 - 2.77 (n, 4 H) 2.14 - 2.37 (m. 2 H) 2.10 (s, 3 

IH) 1.63 - 1.86 (m, 6 1-1).  

[0012271 Compound 714: (S.)-2-((3-eyanopvrazin-2-yl) amino)-4-((2-(2,2

difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyr'idin-2-y) butyl)amino) butanoic 

acid: To a mixture of (S)-2-anino-4-(((S)--fluoro-3-methoxpropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butyl)amino) butanoic acid hydrochloride (150 ig 333 pmol) ini

PrOH (2 mL) was added DIPEA (290 pL, 1.66 inmol) then -chloropyrazine-2-carbonitrile 

(93 mg, 665 pmol) and the resulting mixture was heated to 700 C for 2 h, cooled to rt, 

adjusted to pH = 6 by the addition of I M aq. HCI, and then concentrated in vacuo. The crude 

residue was purified by reverse phase prep-HPLC to give the title compound. LCMS(ESI): 
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in/z =518.2 (M+H)-. -H NMR (400 MHz, DMSO-d 6) ppm 14.13 (br s, 1 H) 10.22 (br s, I 

H) 8.37 (d, J=243 Hz, I H) 8.03 (d, J:::2.43 Hz, 2 H) 7.84 - 7.90 (m, I H) 7.61 (d, j=7.28 Hz, 

1 H) 6.61 (d,,J=7.28 Hz, I H) 6.00 - 6.33 (n, I H) 4.54 - 4.66 (i, I H) 3.90 (br t.,1=4.74 Hz, 

2 H) 3,75 (td, J=15.27, 3.42 Hz, 2 H) 3.35 (br s, 4 H) 3.16 (br s, 4 H) 2.67 - 2.76 (m, 4 H) 

2.28 - 2.41 (i, 2 H) 1.76 - 1.87 (in, 2 H) 1.63 - 1.75 (in, 4 I).  

[0012281 Compound 715: (S.)-2-([4,4'-bipyridin]-2-viamino)-4-((2,2

difluoroethoxy)ethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1) butl)amino) butanoic 

acid: To a mixture of (S)-2-((4-bromopyridin-2-y) ainio)-4-((2-(2,2-difloroethoxy)ethyi) 

(4-(5,6.7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)anino) butanoic acid (50 mg, 88 pmol) 

and 4-pyridylboronic acid (32 mg, 263 mol) in dioxane (2 mL) and H20 (0.5 mL) was 

added Pd(dppf)C2.CH2Cl2 (7 mg, 9 pmol) and K2CO3 (36 mg, 262 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 jpep-HPLC to give the title compound. LCMS(ESI): 

m/z = 569.3 (M+H)-. 1H NMR (400 MHz, Methanol-d4) 6 ppm 9.07 (d,,J=6.85 Hz, 2 H) 8.53 

(d,J=6.85 Hz, 2 H) 8.18 (d .1=6.60 Hz, 1 H)7.8 (d,.J=0.98 Hz, 1H) 7.60 (d,1=7.34 Hz, 1 

H) 7.46 (dd,,J=6.72, 1.71 Hz, 1 1-1) 6.67 (d, J=7.34 Hz, I H) 5.87 - 6.19 (i, 1H) 4.92 - 4.96 

(in, I H) 3.96 - 4.05 (i, 2 H) 3.80 (td, J=14.70, 3.61 Hz, 2 H) 3.60 - 3.69 (in, I H) 3.51 (br 

dd,1=10.94, 5.44 Hz, 5 H)'3.37 (br t,,J=7.89 Hz, 2 H) 2.78 - 2.85 (n 4 H) 2.61 - 2.72 (in. 1 

f) 2.41- 2.53 (in, 1-1) 1.78 - 1.99 (m, 6 H).  

Scheme 62, Compound 716: 

OF 

F_, Br Br F 

H N, N F 
H2N N N N KC03 H 

DMSO H ,, N 

Step I 

F 
B(OH) 2  F' 

Pd(dppf)C1 2, H H 
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dioxane/H 2 0 

St 0 OH 716 Step 2 

[0012291 Step 1: ()-2-((4-bromopyridin-2-y) amino)-4-((2-(2,2-dif luoroethoxy)ethyl) (4

('5,6,7,8-tetrahydro-1,8-naphthridin-2-yI) butyl)amino) butanoic acid: T o a mixture of (S)

2-ainino-4-((2-(2,2-difluoroethoxy)ethyli)(4-(5,67,8-tetrahydro-1,8-naphthyridin-2-vl) 
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butyl)amino) butanoic acid hydrochloride (500 mg, 1.11 mmol) in DMSO (4 mL) was added 

K2CO3 (766 mg, 5.54 inmol) and 4-bromo-2-fluoropyridine (234 mg, 1.33 mimol) and the 

resulting mixture was heated to 130° C for I h, cooled to rt, adjusted to pH = 6 by the 

addition of I M aq. 4C, and then concentratedin vacuo. The crude residue was purified by 

reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =571.2 (M+H).  

[0012301 Step 2: (S)-4-((2-(2,2-difluoroethoxy)ethy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl,)amino)-2-((4-phenIlpyridin-2-yl) amino) butanoic acid: To a 

mixture of (S)-2-((4-bronopyridin-2-y) amino)-4-((2-(2,2-difiuoroethoxy)ethyi) (4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-l) butyl)amino) butanoic acid ( g50 mg 88 pmol) and 

phenylboronic acid (32 mg. 263 pmol) in dioxane (2 mL) and H20 (0.5 mL) wasadded 

Pd(dppf)Cl2.CH2C2 (7 mg, 9 pmol) and K2COS (36 rg, 263 imol) and the resulting mixture 

was heated to 100' Cfor 2 h. cooled to rt, and then concentrated in vaco. The crude residue 

was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+):m/z= 

568.3 (M-H)". H NMR (400 MHz, Methanol-d4) 6 ppm 8.00 (d,,J=6.60 Hz, I H) 7.81 - 7.86 

(n. 2 H) 7.56 - 7.61 (m, 4 11) 745 (d, J=1.34 Hz, 1 H) 7.35 (dd,J=6,79, 1.65 Hz, 1 H) 6.65 

(d, J=7.34 Hz, 1-1) 5.86 - 6.17 (m, I H) 4.75 - 4.80 (m, 1H) 3.95 - 4.03 (m,2 H) 3.80 (td, 

J:=14.76, 3.61 Hz, 2 H) 3.58 - 3.66 (m, 1 H) 3.47 - 3.56 (i 5 H) 3.34 - 3.40 (in, 2 H) 2.76 

2.84 (n, 4 H) 2.56 -2.67 (m I H) 2.34 - 2.46 (m, I H) 1 75 - 1.98(, 6 H).  

Scheme 63, Compoun d 717: 

Br 
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[0012311 Step 1: (S)-2-((5-bromopyridin-2-y) amino)-4-((2-(2,2-dif luoroethoxy)ethyl) (4

(5,6,7,8-tetrahydro-1,8-naphthy'ridin-2-yI) butyl)amino) butanoic acid: To a mixture of(S)

2-amino-4-((2-(2,2-difluoroethoxy)ethyli) (4-(5,6;7,8-tetrahydro-1,8-naphthyridin-2-yl) 

butyl)amino) butanoic acid hydrochloride (200 mg, 444 mol) in DMSO (3 mL) was added 
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[001232](306 mg, 2.22 mmol) and 5-bromo-2-fluoropyridine (94 mg, 532 imol) and the 

resulting mixture was heated to 130 C for 15 Ih, cooled to rt, adjusted to pH = 6 by the 

addition of I M aq. HC .and then concentrated in vacuo. The crude residue was purified by 

reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 571.2 (MH)+.  

[0012331 Step 2: 2-((5-phenylpyridin-2-yl) amino) butanoic acid: To a mixture of (S)-2-((5

bromopyridin-2-vl) ainino)-4-((2-(2,2-difiuoroethoxy)ethvl) (4-(5.6,7,8-tetrahvdro-l8

naphthyridin-2-y) butyl)amino) butanoic acid (20 rg, 35 pmol) and phenylboronic acid (13 

mg. 105 pmol) in dioxane (2 mL) and 120 (0.5 mL) was added Pd(dppf)C2.CH2C12 (3 mg, 4 

pmol) and K2CO3 (15 mg, 105 pLmol) 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-HPLCto give thetitlecompound. LCMS (ES): m/z=568.3 (M+HI)+.'I-HNMR(400 

MI-z, Methanol-d4) 6 ppm 8.36 (dd, J=9.35, 2.26 Hz, 1 -) 8.18 (d, J:=1.83 Hz, 1-H) 7.62 

7.67 (in, 2 H) 7.59 (d, J=7.34 Hz, I H) 7.48 - 7.54 (m, 2 H) 7.42 - 7.47 (m, I H) 7.37 (d, 

J=9.29 Hz, I H) 6.66 (d,,J=7.34 Hz, I H) 5.87 - 6.19 (m, I H) 4.79 (dd ,J=7.89, 5.44 Hz, 1 H) 

3.95 - 4.05 (m, 2 -) 3.80 (td, J=14.76, 3.61 Hz, 2 1-1) 3.57 - 3.65 (m, I1H) 346 - 3.56 (m, 5 H) 

3.34 - 3.40 (m, 2 11) 2.76 - 2.85 (m, 4 11) 2.57 - 2.68 (m, 1H) 2.36 - 2.48 (m, 1-1) 1.77 - 1.99 

(m, 6 H).  

001234Compound718: (4-(((S)-2fluoro-3-methoxypropyl) (4-(.5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl.)amino)--((7-methyl-7I-pyrrolo[2,3-dpyriidin-4-vl) amino) 

butanoic acid: To a mixture of (S)-tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxvpropyl) (4

(5,6,7,8-tetrahydro-,8-naphthyridin-2-y) butyl)amino) butanoate (150 mg, 331 pmol), 4

chloro-7-methyl-71-pyrrolo[2,3-d]primidine (48 mg. 286) in t-AmOH (3mL.) was added 

2 .0M t-BuONa in TIF (286 piL, 572 pmol) then t-BuXPhos-Pd-G3 (23 mg, 29 pnob and the 

resulting mixture was heated to 100 C for 15 l, cooled to t, and then concentrated in vacuo 

to give a tert-butyl (S)-4-(((S)-2-fluoro-3-muethoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((7-methyl-7H--pyrrolo[2,3-d]pyrimidin-4-yi) amino) 

butanoate intermediate, LCMS (ESI+): m/Z:= 584.4 (M+H), which was used without further 

purification. Of the butanoate intermediate, 80 mg, 141 prol) was taken up in DCM (I mL) 

and TFA (400PL) 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-HPLCto give the title 

compound. LCMS (ES+-): m/z= 528.3 (M+H)+.  

[0012351Compound 719: (S)-4-(S)-2fluoro-3-methxypropy l)(4-(5,6,7,8-tetrahydr'o-1,8

naphlthyridin-2-yl)butvl)amino)-2-((6-methylpvrazin-2-l),Iamino)butanoic acid: To a 

mixture of tert-butyl (S)-2-ainino-4-(((S)-2-fluoro-3-methoxvpropyl) (4-(5,6,7,8-tetrahydro
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1,8-naphthyridin-2-yl) butyl)amino) butanoate (211 mg, 467 ptmol) and2-chloro-6-methyl

pyrazine (50 mg, 389 pmo) in t-AmOH (3 mL) was added 2.OMt-BuONa inTHF (389 pL, 

778 pnoi) then r-BuXPhos-Pd-G3 (31 mg. 39 pmol) and the resulting mixture was heated to 

100° C for 15 h, cooled to rt, and then concentrated in vacuo to give a tert-butyl (S)-4-(((S)-2

fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-yl) butyl)amino)-2-((6

methylpyrazin-2-yl) amino) butanoate intermediateLCMS (ES1+): m/z = 545.4 (M+H)", 

which was used without further purification. Of the butanoate intermediate, 268 mg, 494 

pmol, was taken up in DCM (2 nl.) and TFA (1.5 mL) and the resulting mixture was stirred 

at rt for 6 i and then concentrated in vacuo. The crude residue was purified by reverse phase 

prep-HPLC to give the title compound. LCMS (EST-): m/z = 489.3 (M+H).  

[0012361Compound 720: (4((S-2fluoro-3-methoxpropyl)(4-(5,6,78-tetrahyd'o-1,8

naphthyridin-2-yi)butvl)amino)-2-(quinoxalin-2-yamino,)butanoic acid: To a mixture of 

tert-butyl (S)-2-amino-4-(((S)-2-fluoro-3-methoxpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoate (211 mg, 467 pmol) and 2-chloroquinoxaline (64 

mg. 389 pmol) in t-AmOH (3 mL) was added 2OM t-BuONa in THF (389 pL, 778 pmol) 

then t-BuXPhos-Pd-G3 (31 mg, 39 pmol)and the resulting mixture was heated to 100° C for 

15 h, cooled to rt, and then concentrated in vacuo to give a tert-butyl (S)-4-(((S)-2-fIuoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthridin-2-y) butyl)aino)-2-(quinoxain-2

ylamino) butanoate intermediate, LCMS (ESI+): m/z = 581.4 (M+H), which was used 

withoutfurtherpurification. Ofthe butanoate intermediate, 309 mg, 533 pmol, wastak'en up 

in DCM (2 mL)andTFA (1.5 mL) and the resulting mixture was stirred at rt for 6 h and then 

concentrated invacuo. The crude residue was purified by reverse phase prep-HPLC to give 

the title compound. LCMS (ESI+): m/z = 525.3 (M+H)*.  

[0012371Compound 721: (S)-4-(((S)-2-fluoro-3-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthvridin-2-yl)butyl)amino)-2-((6-methy-2-(pyridin-4-y)pyrimidin-4

y)amino)butanoic acid: To a mixture of tert-butyl (S)-2-amino-4-(((S)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino) butanoate (211 

mg. 467 mol) and 4-chlioro-6-methyl-2-(4-pyridyi)pyrimidine(80 mg, 389 pmol) in t

AmOH (3 mL) was added 2.OM t-BuONa in THF (389 pL, 778 mol) then t-BuXPhos-Pd

G3 (31 mg, 39 pmol) and the resulting mixture was heated to 100° C for 15 h, cooled to rt, 

and then concentrated in vacu to give a tert-butyl (S)-4-(((S)-2-fluoro-3-methoxypropyl) (4

(5,6,7,8-tetrahvdro-1,8-naphthvridin-2-vl) butl)amino)-2-((6-methyli-2-(pyridin-4-yl) 

pyriuidin-4-y) amino) butanoate intermediate, LCMS (ESI+): m/z = 622.4 (M+H)., which 

was used without further purification. Of the butanoate intermediate, 270 mg, 447 pmol, was 
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taken up in DCM (2 nL) and TFA (1.5 mL) and the resulting mixture was stirred at rt for 6 h 

and then concentrated in vacno. The crude residue was purified by reverse phase prep-HPLC 

to give the title compound. LCMS (ESI+): m/z = 566.3 (M+H)+.  

[0012381Compound 722: (S)-4-(((S)-2-fluoro-3-methoxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yil) btylnamino2-((-metlindazol-3-y)amino) buanoic acid: To a 

mixture of tert-butyl (S)-2-amino-4-(((S)-2-fluoro-3-methoxpropyl) (4-(5,6,7,8-tetrahydro

1,8-naphthyridin-2-yl) butv)amino) butanoate (109 mg, 240.pmol) and 3-bromo-I-methyl

1H-indazole (42 rg, 200 pmol) in TIF (2 rL) was added 2.OM t-BuONa in TIF (200 pL, 

400 pmol) then t-BuXPhos-Pd-G3 (31 mg, 39 pmol) and the resulting mixture was heated to 

100° C for 15 h., cooled to rt, and then concentrated in vacuo.'The crude residue was purified 

by reverse phase prep-HPLC to give a tert-butyl (S)-4-(((S)-2-fluoro-3-methoxvpropyl) (4

(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) butyl)amino)-2-((1-methyl-1H-indazol-3-vl) 

amino) butanoate intermediate, LCMS (ESI-): in/z = 583.4 (M+H)+. Of the butanoate 

intermediate, 150 mrg, 258 pmol) was taken up in DCM (2 rL) andTFA (1.5 ml) and the 

resulting mixture was stirred at rt for 6 h and then concentrated in vacuo. The crude residue 

was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z= 

527.3 (M+H)v.  
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Scheme 64, Compound 723: 

0 N'N 

N 0 N 
H H tBuXPhos-Pd-G3 N 

H 2 N NN N H H -' .z~ 2.OMNaOtBu HN N 'N N N 
tArnOH 

0 0 
Step 1 

N 
H H H 

NFA DCM N N 

Step 2 N )N 0 OH 72 3 N 

[0012391 Step 1: (S)-tert-butyl 4-((2-acetamidoethyl) (4-(.5,6,7,8-tetrahydro-1,8

naphthyridin-21-yl) buty)amino)-2-((1-methyl-IH-indazol-3-yl) amino) butanoate: To a 

mixture of (S)-tert-butyl 4-(2-acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-vl) 

butyl)amino)-2-aminobutanoate (130 mg, 290 pmol) and 3-bromo-1-methyl-1H-indazole (61 

mng, 290Pmol) in t-AmOH (3 mL) was added 2.0M t-BuONa inTHF (290 PL, 580 pmol) 

then t-Bu Xphos Pd G3 (23 mg, 29 mol) and the resulting mixture was heated to 100° C for 

15 h, cooled to it, and then concentrated in vacuo to give the title compound that was used 

without further purification. LCMS (ESi+): m/z = 578.5 (MH)+.  

[0012401 Step 2: (S)-4-((2-acetanidoetl1) (4-(5,6,7,-tetrahydro-1,8-naphthyridin-2-yl) 

butvl)amino)-2-(benzo[d]thiazol-2-yIlamino) butanoic acid: (S)-tert-butyl 4-((2

acetamidoethyl) (4-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-yl) butyl)amino)-2-((1-methyl-11-1

indazol-3-vl) amino) butanoate (200 mg, 346 pmol) was taken up in 3:1 DCM/TFA (2 mL) 

and the resulting mixture was stirred at rt for 15 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::522.3 (M+-). 1H NMR (400 MHz. DMSO-ds) 6 ppm 7.79 (br t,.J=5.40 Hz, 1H) 7.70 

(d, J-8.16 Hz, 1 H) 7.24 - 7.34 (m, 2 H) 7.00 (dJ7.28 Hz, 1 H) 6.91 (t,,J=6.73 Hz, 1 H) 

6.43 (br s, 1H) 6.22 (dJ=7.28 Hz, 1 H) 4.11 (tJ6.06 liz, 11H) 3.71 (s, 3 ) 3.22 (br t, 

J-5.29 Hz, 2 1-1) 3.12 (dt, J=12.68, 6.23 Hz,2 H-) 2.53 - 2.69 (in, 6 1-1) 2.31 - 2.46 (in, 4 H) 

1.86 - 2.01 (m, 2 H) 1.71 - 1.77 (m. 5 H) 1.49 - 1.58 (m, 2 H) 1.35 - 1.45 (m, 2 H).  

[0012411Compound 724: (S)-4-(((S-2-fluoro-3-methoxpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) but'yl)amino)-2-(pyridin-3-ylamino) butanoic acid: To a mixture of (S)

tert-butyl 2-amino-4-(((S)-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahydro-l8

naphthyridin-2-vl) butyl)amino) butanoate (151 mg, 334 mol) and 3-bromopyridine (44 mg.  

347



WO 2020/210404 PCT/US2020/027335 

278 pmol) in t-AmOI-I (2L) was added 2.0M t-BuONa in TIF (278 pL, 556 pmol) then t

BuXPhos-Pd-G3 (22 mg. 28 nmol) and the resulting mixture was heated to 100° C for 5 h, 

cooled to rt, and then concentrated in vacuo to give a (S)-tert-butyl 4-(((S)-2-fluoro-3

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-l) butyl)amino)-2-(pyridin-3

vlanino) butanoate intermediate, LCMS (ESI+): m/z = 530.3 (M+H, which was used 

without further purification. Of the butanoate intermediate, 160 ig, 302 pmol, was taken up 

in DCM (2 mL) was added TFA (600 pL) and the resulting mixture was stirred at rt for 6 h 

and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC 

to give the title compound. LCMS (ESI+): m/z = 474.3 (M+-). - NMR (400 -Iz, 

DMSO-d6) 6 ppm 7.90 (d, J=2.45 Hz, I H) 7 74 (d,,J=4.40 Hz, I H) 7.02 - 7.11 (m, 2 H) 6.85 

(dd, J=8.38, 1.53 Hz, 1 H) 6.25 (dJ=7.34 -Iz, 1 H) 4.55 - 4.82 (In. 1H) 3.84 - 4.02( 1 H) 

3.45 - 3.49 (m, 1 H) 3.39 - 3.43 (in, 11H) 3.18 - 3.25 (in, 5 I) 2.64 -2.69 (m, 4 1-) 2.59 (br d, 

J=6.72 Hz, 4 H) 2.30 - 2.42 (m, 2 H) 1.86 - 1.93 (m. 1 H) 1.67 - 1.82 (m, 3 H) 1.46 - 1.59(m, 

2 H) 1.31 - 1.43 (m, 2 H).  

[0012421Compound 725: (S)-4-((2-methoxyetky,)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin

2-yl)butyl)amino..)-2-(mnhthalen--yvlamino)butanoic acid: To a mixture of tert-butyl (S)-2

amino-4-((2-methoxyethyl) (4-(5,6,7,S-tetrahydro-L,8-naphthvridin-2-yl) butl)amino) 

butanoate (151 mg,334 pmol)and 1-iodonaphthalene (70 mg, 278 pmol) in t-AmOH (2 mL) 

was added2.0M t-BuONa in THF (278 pL, 556 pmol) then t-BuXPios-Pd-G3 (22 mg. 28 

pLmol) and the resulting mixturexwas heated to 100° C for 5 h, cooled to rt, and then 

concentrated in vacuo to give a tert-butyl 4-((2-inethoxethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yi) butyl)amino)-2-(naphthalen-1-ylamino) butanoate internediate, which 

was used without further purification. Of the butanoate intermediate, 160 mg, 302 ptmol, was 

taken up in DCM (2 mL) and TFA (600 pL) and the resulting mixture was stirred at rt for 6 h 

and then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC 

and then chiral SFC to give the title compound. LCMS (ESI+): m1/z= 491.3 (M-H).  

[0012431Compound 726: (S)-4-((2-morpholinoethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y,) buty/)aniino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with 2-morpholinoethan-I-amine, Procedure 

with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z= 548.3. [M+H1+, found 

548.4.  

[0012441Compound 727: (2S)-4-((2,3-dihydroxypr'opvl) (4-(5,6,7.8-tetrahydro-1,8

napht/ridin-2-yl) butyl)amino)-2-(quinazolin-4-lamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with 3-aminopropane-1.2-diol, Procedure H with 
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4-chloroquinazoline, and Procedure P. 11 NMR (400 MHz. Methanol-d4) 6 8.87 (s, 1H), 8.54 

(dd, J= 8.7, 1.3 Hz, IH), 8.19 - 8.05 (m, 1H), 7.97 -7.79 (m, 21), 7.58 (dd, J= 7.3, 1.2 Hz, 

1H) 6.62 (dd, J= 7.3, 1.1 Hz, IH), 5.37 (dd, J = 8.0, 5.9 Hz, lH), 4.02 (d, J= 19.8 Hz, 1H), 

3.70 - 3.43 (m, 6H), 2.81 (dt, J = 19.3, 6.9 Hz, 611), 251 (m, IH), 2.02 - 1.67 (in, 8).  

LCMS theoretical m/z = 509.3. [M+-1]+, found 509.3 

[0012451Compound 728: 4-((2-methoxyethyl) (4-(5,6,7,8-tetrahidro-1,8-naphthyridin-2

yl) butyl)amino)-2-(naphtlhalen-1-ylamino) butanoic acid. From chiral SFC purification of 

Example 329. LCMS (ESI+): n/z = 4913 (M+H)Y 

[0012461Compound 729: (2S)-4-((3-fluoro-2-hvdroxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinazolin-4-vlamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with I-amino-3-fluoopropan-2-ol, Procedure 1-1 

with 4-chloroquinazoline, and Procedure P. LCMS theoretical in/z= 511.3. [M+H]+, found 

511.3. 1 H NMR (400 MHz, Methanol-d4) 6 8.86 (d, J= 1.3 Hz 1H), 8.53 (d,J: 8.2 Hz, 1H), 

8.14 (dd, J= 8.4, 6.8 Hz, 1H), 7.88 (t, J= 8.3 Hz, 2H), 7.63 - 7.53 (in IH), 6.98 (t, J= 84 

Hz, 1H), 6.63 (dd, J= 7.4, 2.2 Hz, IH), 5.37 (d, J= 7.5 Hz, 1-1) 4.50 (d, J= 3.7 Hz, 1-), 

4.38 (d, J= 3.8 Hz, 11-), 4.29 (in, 1-1), 3.79- 3.45 (in, 611), 2.93 - 2.62 (in, 61), 2.04 - 1.71 

(m,7H).  

[0012471Compound 730: (S)2-(quinazolin-4-ylaminol)-4-((4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yl) butyl) (thiazo-2-ylmethyI)amino) butanoic acid. Prepared according to 

Scheme A using Procedure A with thiazol-2-ylmethanaminc Procedure Hxwith 4

chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5322. [M-H]+, found 532.3.  

[0012481Compound 731: (S)-4-((2-(3-oxoorpholino)etyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-l) butyIl)ami.)-2-(quinazolin-4-ylaino) butanoic acid. Prepared 

according to Scheme B using Procedure Fwith 4-(2-ainoethl)morpholin-3-one, Procedure 

H with 4-chlioroquinazoline, and Procedure P. LCMS theoretical m/z = 562.3. [M+H]+, found 

562.3.  

[0012491 Compound 732: (S)-4-(benzy1(4-(5,6,7,8-tetrhydro-1,8-nap-Ihthyridin-2-yl) 

butyl)anino,)-2-(quinazolin-4-ylmino) butanoic acid. Prepared according to Scheme A 

using Procedure A with benzylamine, Procedure H with 4-chloroquinazoline, and Procedure 

P. LCMS theoretical mi/z = 525.3. [M+H1-I+, found 525.2.  

[0012501Compound 733: (S)-4-(((R)-2-hydroxypropl) (4-(5,6,78-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinazolin-4-vlamino) butanoic acid. Prepared 

according to Scheme A using Procedure A with (R)--ainopropan-2-ol, Procedure 1-1 with 

4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 493.3. [M+H]-+, found 493.3.  
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[0012511Compound 734: (2S)-4-(((1,4-dioxan-2-yl) methyl) (4-(5,6,7,8-tetrahydro-l,8

naphthyridin-2-l) but)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with (1,4-dioxan-2-yl) methanamine, Procedure H 

with 4-chloroquinazoline, and Procedure P. LCMS [M-]+ found 535.3. 1H NMR (400 

MI-Iz, Methanol-d4) 6 8.88 (s, 111), 8.56 (dq, J= 8.5, 1.5 Hz, 111), 8.20 - 8.07 (m, 1H), 7.88 

(ddd, J= 7.2, 3.8, 2.5 Hz, 2H), 7.58 (d, J= 7.3 Hz, 1H), 6.62 (d, J= 7.3 Hz, IH), 5.35 (ddd, J 

-8.0, 6.1, 1.8 Hz, IH), 4.06 (n, 1H), 3.84 - 3.66 (in. 4H), 3.66 - 3.40 (in. 5H), 3.29 - 3.17 

(In. 2H), 2.80 (dt, J = 21.2, 6.8 Hz, 5H), 2.68 (dt J = 16.3, 6.8 Hz, 1H), 2.49 (s, lH), 2.02 

1.64 (m 811).  

[0012521Com pound735:(S)4-((S)-3-fluoro-2-hiydroxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with I-amino-3-fluoropropan-2-ol, Procedure H 

with 4-chloroquinazoline,and Procedure P. LCMS [MH]+ found 511.2. 1H NMR (400 

MHz, Methanol-d4) 6 8.87 (s. IH), 8.56 (dt, J = 8.8, 1.9 Hz, 1H), 8.14 (ddq, J = 8.4, 7.1, 1.1 

Hz, 1H), 794 - 7.80 (m, 2-), 7.58 (dt, J = 74, .1 Hz, 111), 662 (d, J = 7.3 Hz, 1H), 5.38 

(dd, J= 8.3, 5.6 -z, 1H), 4.50 (d, J= 4.3 Iz, 111), 4.38 (d, J:= 4.4 -z, 1), 4.27 (ddd, J:= 

18.6, 9.1, 4.3 Hz, 1H), 3.75 -- 3.41 (m, 6H), 2.92 - 2.63 (In, 5H), 2.54 (d, J:= 12.9 Hz, 1H), 

2.11 - 1.65 (in, 71).  

[0012531Compound 736: (S)-4-((()-2-hydroxvpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinaolin-4-ylamino) butanoic acid. Prepared 

according to Scheme A using Procedure A with (S)-i-ainopropan-2-ol, Procedure H with 4

chloroquinazoline, and Procedure P. LCMS theoretical m/z = 4933. [M+I]+, found 493.3.  

[0012541Compound 737: (2S)-4-((norpholin-3-ylmethyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with orpholin-3-yinethananine, Procedure H 

with 4-chloroquinazoline, and Procedure P. LCMS [M+-]' found 534.2. 1 NMR (400 

M'Hz, Methanol-d4) 6 8.85 (d, J= 4.2 Hz, 1H), 8.67 -- 8.53 (m, 1H), 8.13 (ddt,J:= 8.5, 7.2, 

1.4 Hz, 1H), 7.87 (td, J= 8.1, 7.6, 1.7 Hz, 2H). 7.58 (ddJ= 7.3, 1.4 Hz, 1H), 6.62 (d,,J= 7.3 

Hz, 1H), 5.36 (ddd, J= 10.3, 8.3, 5.5 Hz, 1H), 3.98 (dt,J= 12.6, 3.3 Hz, 1H), 3.83 (dtd, J= 

16.5, 12.5, 7.2 Hz,211), 3.63 -- 3.40 (m, 4H), 3.24 -- 3.05 (in, 311),2.96 (dd J:= 21.1, 13.3 liz, 

1), 2.80 (dt, J= 26.9, 6.4 Hz, 5H), 2.62 -- 2.26 (M, 2H), 2.09 -- 1.88 (M, 7H), 1.86 -- 1.63 (in, 

4H).  

[0012551Compound 738: (2S)-4-((3,3-lifluoro-2-hydroxvpropyl) (4-5,6,7,8-tetrahydro

1,8-nap/hthyridin-2-yl) butyl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 
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according to Scheme B using Procedure F with 3-anino-1,-difluoropropan-2-ol, Procedure 

H with 4-chloroquinazoline, and Procedure P. LCMS theoretical in/z = 529.3. [M+H]+, found 

5293.  

[0012561Compound 739: (S)-4-(((S)-2,3-dihvdroxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naplhthyridin-2-yl) butyl)amino)-2-(quinazolin-4-ylaino) butanoic acid. Pre pared 

according to Scheme B using Procedure F with 3-aino-,-difuoropropan-2-ol, Procedure 

H with 4-chloroquinazoline, and Procedure P. LCMS [M+H]* found 509.2. 'H NMR (400 

MHz, Methanol-d4) 6 8.86 (s, 1H), 8.64 - 8.48 (n. 11), 8.22 - 8.06 (in, 1H), 7.95 - 7.80 (in, 

2H), 7.58 (dd J= 7.3, 1.1 Hz, 11-1), 6.62 (d, J:= 7.3 Hz, IH) 5.36 (t,J:= 6.9 Hz, 1H), 4.06 (s, 

IH), 376 - 3.40 (i, 5H), 2.81 (dtJ= 18.5, 6.9 Hz, 6H), 2.49 (brs, IH), 203 - 1.67 (M, 8H).  

[001257Compound 740: (S)-4-(2-hydrox-2-mehlpopy)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)imino)--(pyrido[2,3-dlpyrimidin-4-vlaino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 1-amino-2-methylpropan-2-ol, 

Procedure H with 4-chloropyrido[2,3-d]pyrinidine, and Procedure P. LCMS theoretical in/z 

= 508.3. [M-1]+, found 508.3.  

[0012581Compound 741: (S)-4-((2-ydroxy-2-methyjlpropy ) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-y) butv)anino)-2-(pyrido/3,2-dpvriiidin-4-ylamino) butanoic acid.  

Prepared according to Scheme A using Procedure A with I-amino-2-nmethylpropan-2-o, 

Procedure H with 4-chloropyrido[3,2-dipyrimidine, and Procedure P. LCMS theoretical m/z 

508.3. [M+H]+, found 508.3.  

[0012591Compound 742: (S)-2-((7-fluoro-2-methvlquinazolin-4-y.l) ainoq)-4-((2-hydroxy

2-methylpropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with i-anino-2-methylpropai-2-ol.  

Procedure H withI n-aino-2-methylpropan-2-ol, and Procedure P. LCMS theoretical m/z= 

5393. [M-H]+, found 539.3.  

[0012601Compound 743: ()-4-((2-hydroxy-2-methprpylpl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinazolin-4-yliino) butanoic acid. Prepared 

according to Scheme A using Procedure A with I-amino-2-methyipropan-2-ol, Procedure H 

with 4-chloroquinazoline, and Procedure P LCMS theoretical m/z = 507.3. [M-H]+, found 

507.3.  

[0012611Compound 744: (S)-4-(()-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-tetrahyidro-1,8

naphthyridin-2-yl) butyl)amino)-2-(pyrido/3,2-d]pyrimidin-4-ylamino) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-2-fluoro-3-methoxypropan-
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amine, Procedure H with 4-chlioropyrido[3,2-d]pyrimidine, and Procedure P. LCMS 

theoretical n/z= 526.3. [M+H]+, found 526.3.  

[0012621Compound 745: (S)-4-(methoxy(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-.) 

butyl)amino,)-2-(quinazolin-4-lamino) butanoic acid. Prepared according to Scheme B 

using Procedure F with 0-methyhydroxylanine, Procedure H with 4-chloroquinazoline, and 

Procedure P. LCMS [M-H]*found 465.2. 1H NMR (400 MHz, Methanol-d4) 6 8.83 (d, J= 

0.9 Hz, 1H), 8.53 (dd, .J= 86, 1.3 Hz, 1H), 8.12 (ddt, J= .4, 7.2, 1.2 Hz, 1H), 7.87 (dddJ= 

8.4, 6.7, .1 IHz, 2H), 7.55 (dd, J= 7.3, 1.2 Hz, 1H), 657 (d,J= 7.3 Hz, 1H), 5.41 (dd, J= 

9.3, 4.7 Iz, 1Hi), 3.62 (d, J= 1.2 Hz, 311), 3.50 (tJ:= 5.7 -z, 2H). 3.02 -- 2.88 (in, 2H),2.89 

- 2.76 (m, 3H), 2 70 (tJ= 7.7 Hz, 2H), 2.50 (dddJ= 14.6, 7.4, 5.1 Hz, 1H), 2.37 - 220(m, 

1H), 1.96 (pJ= 6.1 Iz, 2H),1.81 - 1.47 (n. 4H).  

[0012631Compound 746: (V)-4-((2-methoxy--methylpropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(quinaolin-4-ylamino) butanoic acid. Prepared 

according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-I-amine, 

Procedure 1 with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 521.3.  

[M+HI+, found 521.3.  

[0012641Compound 747: (S)-2-((7-fluoro-2-methylquinaolin-4-yl) amino)-4-((2-methoxy

2-methylpropyl) (4-(5,6,,8-tetrahydro-18-naphthyridin-2-yl) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with2-methoxy-2-methvipropan-1

amine, Procedure H with 4-chlor-7-fluoro-2-methyilquinazoline, and Procedure P. LCMS 

theoretical m/z = 553.3 [M+H]+, found 553.3.  

[0012651Compound 748: ()-4-(((3-droxoxetan-3-yl) methyl) (4-(5,6,7,8-tetrahvdro

1,8-naphthyridin-2-yl) butvl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure Fwith 3-(aminomethvl)oxetan-3-ol, Procedure H 

with 4-chloroquinazoline, and Procedure P. LCMS [M-H]+ found 521.2. lH NMR (400 

MIz, Methanol-d4) 6 8.81 (s, 1-1), 8.47 (d, J= 8.2 Hz, II), 8.18 -- 8.03 (m, 11-1), 7.93 -- 7.75 

(m, 2H),7.58 (d, J= 7.3 Hz, 1H), 6.63 (d, J= 7.3 Hz, 1H), 5.29 (dd, J= 8.8, 4.0 Hz, 1H), 

4.69 (d. J= 10.4 Hz, 4H), 3.90 - 3.43 (in4H), 3.30 - 3.15 (i, 1H), 3.06 - 2.56 (i, 6H), 2.30 

(s, 1H),2.16 - 1.69 (n, 6H).  

[0012661Compound 749: (S)-4-((2-inethoxy-2-methylpropvl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(pyridol2,3-dlprimidin-4-ylamino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxy-2-ethylpropan-I

amine, Procedure H with 4-chloropyrido[2,3-d]pyrinidine, and Procedure P. LCMS 

theoretical m/z= 522.3. IM-H]+, found 522.3.  
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[0012671Compound 750: (S)-4-((2-methoxy-2-mnethylpropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amino)-2-(pyrido3,2-d/pyrimidin-4-ylamino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-I

amine, Procedure H with 4-chloropyrido[3,2-d]pyrinidine, and Procedure P. LCMS 

theoretical m/z = 522.3. [M+H]+ found 522.3.  

[0012681 Compound 751: (S)-4-((2-metoxy-2-methylpropyl) (4-5,6,7,8-tetrahydro-1,8 

naphthyridin-2-yl) butI)amino)-2-((2-methylquinazlin-4-vl) amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1

amine, Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LCMS theoretical 

m/z = 535.3. [M+H]+, found 535.3.  

[0012691Compound 752: (S,)-4-(((-cvanocyclopropyl)methyl) (4-(5,6,7.8-tetrahydro-1,8

naplhthyridin-2-yl) butyl)amino)--(quinazolin-4-ylaino) butanoic acid. Prepared 

according to Scheme B using Procedure F with 1-(aminomethyi)cyclopropane-1-carbonitrile, 

Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 514.3.  

[M+H]+, found 514.3.  

[0012701Compound 753: (S)-4-(((S)-3-fluoro-2-methoxypropyl) (4-(5,6,7,8-etrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-(quinazolin-4-ylamino) butanoic acid. Prepared 

according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxypropan-I-amine, 

Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 525.3.  

M+-H]+, found 525.3.  

[0012711Compound 754: (S)-4-(((S)--fluoro-2-methoxypopyl)(4-(5,6,7.8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((2-methlvquinazolin-4-vl) amino) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxpropan-1

amine.Procedure Hwith 4-chloro-2-methlquinazoline, andProcedureP.LCMStheoretical 

m/z = 539.3 [M+H]+, found 539.3.  

[0012721Compound 755: ()-4-((()-3-fuoro-2-methoxypropyl) (4-(5,6,7,8-tetrahlydro-1,8

naphthyridin-2-yl) buty)amino)-2-((7-fluoro-2-methylquinazolin-4-y)amino)butanoic 

acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2

methoxypropan-1-amine, Procedure H with 4-chloro-7-fluoro-2-methylquinazoline. and 

Procedure P. LCMS theoretical m/z = 557.3. [M-H]+, found 557.3.  

[0012731Compound 756: (S)-2-(quinazolin-4-ylamnino)-4-((4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino) butanoic acid. To a mixture of (S)-4-(benzy(4-(5,6,7,8

tetrahydro-1,8-naphthyridin-2-yl) butyl)amio)-2-(qiinazolin-4-ylamiio) butanoic acid (87 

mg, 0.17 mmol) in Me OH (3 mL) was added 1 M aq. HC (340 pL, 0.34 mmol) then 20 wt% 
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Pd(OH)2/C (12 mg) and the resulting mixture was stirred under an H2 atmosphere for 6 h and 

then was filtered and concentrated in vacuo. The crude residue was purified by reverse phase 

prep-HPLC to give the title compound. LCMS theoretical m/z = 435.2. [M-H]+, found 

435.2.  

[0012741Compound 757: (V)-2-((8-fluoroquinazolin-4-yl) amino)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahlydro-1,8-naphthyridin-2-y1l) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine, 

Procedure I with 4-chloro-8-fluoroquinazoline, and Procedure P. LCMS theoretical m/z= 

525.3. IM+Hi+, found 525.2.  

[0012751Compound 758: (S)-2-((7-fluoroquinazolin-4-yl) amino)-4-(((R)-2

methoxypropyl) (4-(5,6,7,8-tetrahydo-1,8-naphtiyridin-2-yl) butyl)amino) butanoic acid, 

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-I -anine, 

Procedure Hwith 4-chloro-7-fluoroquinazoline, and Procedure P. LCMS theoretical m/z = 

525.3. [M+H]+, found 525.3.  

[0012761Compound 759: (S)-4-(((R)-2-methoxypropyI) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((8-methiylquinazolin-4-y ) amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-methoxvpropan-1-anmine, 

Procedure H with 4-chloro-8-methyliquinazoline, and Procedure P. LCMS theoretical m/z= 

521.3. [M+H]+, found 521.3.  

[0012771Compound760:(S)-4-(((S)-3-fluoro-2-meth/oxypropyl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) but,)amino)-2-((7-metylquinazoin-4-yl) amino) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-nctioxypropan-1

amine, Procedure H with 4-ciloro-7-methylquinazoline, and Procedure P. LCMS theoretical 

m/z = 539.3. [M+H]+, found 539.2.  

[001278Compound 761: ()4-((S)-3-fluoro-2-methoxypropyl) (4-(.5,6,7,8-tetrahydro-1,8

nap/hthyridin-2-yl) butyl)amino)-2-((7-fluoroquinazolin-4-vl) amino) butanoic acid, 

Prepared according to Scheme B using Procedure F with (S)-3-fuoro-2-methoxypropan-1

amine, Procedure H with 4-chlIoro-7-fluoroquinazoline, and Procedure P. LCMS theoretical 

m/z = 545.3. [M+H-, found 545,2.  

[0012791Compound 762: (S)-4-(((S)-3-fluoro-2-methoxypropy) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amino)-2-((8-methylquinazolin-4-yl) amino) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-floro-2-methoxpropan-1

amine, Procedure H with 4-chloro-8-methylquinazoline, and Procedure P.LCMS theoretical 

m/z= 539.3. [M+1-H+, found 539.3.  
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[0012801Compound 763: (S)-4-(S)-3-fluoro-2-metIoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv)amino)-2-((8-fuoroquinazolin-4-yl) amino) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxypropan-1

amine, Procedure H with 4-chloro-8-fluoroquinazoline, and Procedure P. LCMS theoretical 

m/z = 543.3. [M+H1+, found 543.3.  

[0012811Compound 764: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-J,8

naphthyridin-2-yl) buty)amino)-2-((7-methylquinazolin-4-yl) amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan--amine, 

Procedure -1 with 4-chloro-7-methylquinazoline, and Procedure P. LCMS theoretical m/z= 

521.3. [MH]+, found 521.3.  

[0012821Compound 765: (S,)-2-(6-fluoroquinazolin-4-yl) amino)-4-(((R)-2

methoxypropy) (4-(5,6,7,8-tetrahydro-1,8-naplithyridin-2-yl) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-I-amine, 

Procedure H with 4-chloro-6-fluoroquinazoline. and Procedure P. LCMS theoretical m/z= 

525.3. [M+H]+, found 525.3.  

[0012831Compound 766: (S)-4-(((S,)-3-fluoro-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butv1yamino)-2-((6-fuoroquinazolin-4-yl) amino) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-floro-2-mcthoxypropan-1

amine, Procedure H with 4-chloro-6-fluoroquinazoline. and Procedure P. LCMS theoretical 

m/z= 543.3. [M+H]+, found 545.3.  

[0012841CCompound 767: (S)-4-(((R)-2-methoypropyl) (4-(.5,6,7,8-tetradro-1,8

naphthyridin-2-y) butvl)amino)-2-(thieno[2,3-ipyrimilin-4-ylamino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine, 

Procedure H with 4-chlorothieno[2,3-dipyrimidine, and Procedure P. LCMS theoretical m/z 

-513.3. [M+H]+, found 513.2.  

[0012851Compound 768: (S)-4-(((S,)-3-f luoro-2-methoxypropyl) (4-(5,6,7,8-tetrahlydro-1,8

naphthyridin-2-yl) butyl)amino)-2-(thieno[2,3-dpyrimidin-4-ylamin) butanoic acid.  

Prepared according to Scheme B using Procedure Fwith (S)-3-fluoro-2-methoxypropan-1

amine, Procedure H with 4-chlorothieno[2,3-d]pyrinidine, and Procedure P. LCMS 

theoretical m/z = 531.3. [M+H+ found 531.2.  

[0012861Compound 769: (S)-4-(((S)-3-filuoro-2-mnethoxypropyl) (4-(5,67,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-methylthieno[2,3-djpyrimidin-4-yl) amino) butanoic 

acid. Preparedaccording to Scheme B using Procedure F with (S)-3-fluoro-2
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inethoxypropan-i-amine, Procedure Hwith 4-chloro-6-methvlthieno[2,3-dipyrimidine,and 

Procedure P. LCMS theoretical m/z = 545.3. M+-'H], found 545.3.  

[0012871Compound 770: 4-(((R)-2-methoxyropl)(4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((6-nethylthieno[2,3-d/pyrimilin-4-yl) amino) butanoic 

acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1

amine, Procedure H with 4-chloro-6-methvlthieno[2,3-dlpyrimidine, and Procedure P. LCMS 

theoretical m/z = 527.3. [M+H]+, found 527.3.  

[0012881Compound 771: ()-4-(((R)-2-methoxvpropl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-(thieno/3,2-d/pyrimidin-4-ylamino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-methoxvpropan-I-amine, 

Procedure H with 4-chlorothieno[3,2-d]pyrimidine, and Procedure P. LCMS theoretical m/z 

513.3. [M+H+, found 513.2.  

[0012891 Compound 772: (S)-4-(((R)-2-methoxyqpropyl) (4-(5,6,7,8-tetrahzydro-J,8

naphthyridin-2-yl)buty/)amino-2-((6-metl thieno,2-dpyrimidin-4-yl) amino) butanoic 

acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1

amine, Procedure H with 4-chloro-6-methylthieno[3,2-d]pyrimidine, and Procedure P. LCMS 

theoretical m/z = 527.3. [M+H+, found 527.3.  

[0012901Compound 773: (S)-4-((S)-3fluoro-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2(thieno[3,2-dpyrimidin-4-ylamin) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-fuoro-2-methoxypropan-1

amine, Procedure H with 4-chliorothieno[3,2-d]pyrimidine, and Procedure P. LCMS 

theoretical m/z = 531.3. [M+1-1, found 531.2.  

[0012911Compound 774: (S)-4-((S,)-3-fluoro-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((6-methylthieno[3,2-dpyrimidin-4-yl) amino) butanoic 

acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2

methoxypropan-1-amine, ProcedureH with 4-chloro-6-methylthieno[3,2-d]pyrimidine, and 

Procedure P. LCMS theoretical m/z = 545.3. [M-H]+, found 545.2.  

[0012921Compound 775: (S)-4-(((S--fluoro-2-methoxypropyl)(4-(5,6,7.8-tetrahydro-1,8

naphthyridin-2-yl) butvl)amino)-2-((5-methylthieno[2,3-dJpyrimidin-4-yl) amino) butanoic 

acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2

methoxypropan-1-amine, Procedure H with 4-chloro-5-methvlthieno[2,3-dipyrimidine, and 

Procedure P. LCMS theoretical r/z = 545.3. [M+H]-, found 545.2.  

[0012931Compound 776: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl)butyl)amino)-2-((5-methylthieno[2,3-d/pvrimidin-4-yl) amino) butanoic 
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acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxpropan-1

amine, Procedure H with 4-chloro-5-methylthienol2,3-d]pyrimidine, and Procedure P. LCMS 

theoretical m/z = 527.3. [M+H]+, found 527 2.  

[0012941Compound 777: (S)-2-((7,8-difluoroquinizolin-4-yIl) amin)-4-(((VS)-3-fluoro-2

methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-napithyridin-2-yl) butyl)amnio) butanoic acid.  

Prepared according to Scheme B using Procedure F with (S)-3-fuoro-2-methoxypropan-l

amine, Procedure H with 4-chlioro-7,8-difluoroquinazoline, and Procedure P. LCMS 

theoretical m/z = 561.3. [M+H]+, found 561.3.  

[0012951Compound 778: (S)-2-((7,8-dfluoroquinazolin-4-1) amnin)-4-(((R)-2

methoxypropy) (4-(5,6,7,.8-tetrahydro-1,8-naphthvridin-2-y) butyl)amino) butanoic acid.  

Prepared according to Scheme A using Procedure A with (R)-2-mthoxpropan-I-amine, 

Procedure H with 4,7-dichloroquinazoline, and Procedure P. LCMS theoretical m/z = 543.3.  

IM-H]+, found 543.3.  

[0012961Compound 779: (S)-4-(((S--fluoro-2-methoxypropy)(4-(5,6,7.8-tetrahydro-1,8

naphthyridin-2-yi) butvl)amino,)-2-((7-methyltihieno/[3,2-dJpyrimidin-4-VI) amino) butanoic 

acid. Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2

methoxypropan-1-amine, Procedure H with 4-chloro-7-methvlthieno[3,2-dipyrimidine, and 

Procedure P. LCMS theoretical n/z = 545.3. [M+H]-, found 545.2.  

[0012971Compound 780: (S)-4-(((R)-2-methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8

naphthyridin-2-yl) butyl)amino)-2-((7-methylthieno3,2-dpvrimidin-4-yl) amino) butanoic 

acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-I

amine, Procedure H with 4-chloro-7-methylthieno[3,2-d]pyrimidine, and Procedure P. LCMS 

theoretical m/z = 527.3. [M+HI+, found 527.3.  

BIOLOGICAL EXAMPLES 

Example BI Solid Phase Integrin UvfS Binding Assay 

[0012981Microplates were coated with recombinant human integrin avp(2A g/mL)in PBS 

(100 L/well 25° C, overnight). The coating solution was removed, washed with wash buffer 

(0.05%Tween 20; 0.5 mMMnC2 in Ix TBS).The plate was blocked with 200pl/well of 

Block Buffer (1% BSA; 5% sucrose; 0.5 mM MnIC; in Ix TBS) at 37 C for 2 h. Dilutions 

of testing compounds and recombinant TGF1i LAP (0.67 pg/mL) in binding buffer (0.05% 

BSA; 2.5% sucrose; 0.5 mM MnCh; in 1xTBS) were added. The plate was incubated for 2 

hours at 250 C, washed, and incubated for 1 hour with Biotin-Anti-hLAP. Bound antibody 
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was detected by peroxidase-conjugated streptavidin. The IC5o values for testing compounds 

were calculated by a four-paraneter logistic regression.  

[0012991 The ICso values obtained for avPs integrin inhibition for a first series of selected 

exemplary compounds are shown in Table B-1. The ICo values obtained for avp6 integrin 

inhibition for a second seriesof selected exemplary compounds are shown in Table B-2.The 

compounds tested were compound samples prepared according to procedures described in the 

Synthetic Examples section, with the stereochemical purity as indicated in the Examples. The 

IC50 values in Tables B-I and B-2 are presented in four ranges: below 50 nM; from 50 nM to 

250 nM; from above 250 nM to 1000 nM; and above 1000 nM.  

Table B-1 

Compound No. avPs Inhibition IC5o Compound No. avPf Inhibition ICso 

(nM) - range (nM) - range 

1 250-1000 2 250-1000 

4 50-250 

5 <50 6 50-250 

/ <50 8 50-250 

9 >1000 10 <50 

11 <50 12 <50 

13 50-250 14 <50 

15 <50 16 <50 

17 <50 18 <50 

19 <50 20 <50 

21 <50 22 <50 

<50 24 <50 

25 <50 26 <50 

27 <50 28 <50 

29 <50 30 <50 

31 <50 32 <50 

33 <50 34 >1000 

35 <50 36 >1000 

37 50-250 38 <50 

39 <50 40 <50 

41 <50 42 <50 
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Compound No. oQVf6 InhibitionIC~o Compound No. av6 InhibitionlIC50 

(11m)- range (nM) - range 

43 <50 44 <50 

45 <50 46 1<50 

47 <50 48 1<50 
4 9- -- ------- ---------- -- ----------- -----------5 0- ---- ----- ------------ ----------5 0- ---------- ---------
49 <50 52 <50 

53 <50 52 <50 

53<50 56 <50 

57 <:S0 58 <50 

59 <:S 0 <0 

61 <50 62 <50 

63<50 64 <50 

65 <50 66 <50 

Table B-2 

Compound No. cx'f36 Inhibition1IC50, Compound No. UV[f6Inhibition1IC50 

(nM) - range 'I(nM) - range 

67 <50 68 1<50 

69 <,50 70 <5 0 

71<50 72 <50) 

73 <50 74 <50 

75 <50 76 <50 

77<50 78 «50 

79 <:S0 80 Z<50 

81 <:S0 82) <50 

83, <50 84 250-1000 

85 250-1000 86 50-250 

87 250-1000 88 >1000 

89 <,50 90 <5 0 

91 <50 92 I<50 

93 <50 94 <50 
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Compound No. avf6 Inhibition ICao Compound No. avP6 Inhibition ICso 

(nM) - range (nM) - range 

95 >1000 96 >1000 

97 >1000 98 >1000 

99 250-1000 100 1 50 

101 50-250 102 >1000 

103 >1000 104 >1000 

105 <50 106 <50 

107 250-1000 108 >1000 

109 <50 110 <50 

111 <50 112 250-1000 

114 <50 

115 50-250 116 50-250 

117 <50 118 >1000 

119 >1000 120 >1000 

121 >1000 122 250-1000 

123 <50 124 <50 

125 50-250 126 >1000 

127 250-1000 128 >1000 

129 <50 130 <50 

131 50-250 132 50-250 

133 50-250 134 50-250 

135 50-250 136 <50 

137 <50 138 <50 

139 <50 140 <50 

141 50-250 142 >1000 

143 50-250 144 50-250 

145 <50 146 >1000 

147 50-250 

Example B2-The Disclosed Compounds Potently Inhibit avPs in a Solid Phase Assay 

[0013001A third series of exemplary compounds was selected for testing in the solid phase 

integin avf36 binding assay. The compounds tested were compound samples prepared 
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according to procedures described in the Synthetic Examples section, with the stereochemical 

purity as indicated in the Examples. As in Example B1, microplates were coated with 

recombinant human integrin av G 6(2 ug/mL) in PBS (100 pL/well 25° C, ovenight). The 

coating solution was removed, washed with wash buffer (0.05% Tween 20; 0.5 mM MnCl2; 

in Ix TBS). The plate was blocked with 200 iL/well of Block Buffer (1% BSA; 5% sucrose; 

0.5 mM MnCl2; in lx TBS) at 37° C for 2 h. Dilutions of testing compounds and recombinant 

TGF01 LAP (0.67 pg/mL) in binding buffer (0.05% BSA; 2.5% sucrose; 0.5 mM MnCl2; in 

IxTBS) were added. The plate was incubated for 2 hours at 250 C, 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 regression.  

Example B3----The Disclosed Compounds Potently Inhibit avgi in a Solid Phase Assay 

[0013011A fourth series of exemplary compounds was selected for testing in a solid phase 

integrin avgi binding assay. The compounds tested were compound samples prepared 

according to procedures described in the Synthetic Examples section, with the stereochemical 

purity as indicated in the Examples. Similar to Examples Bi and B2, microplates were 

coated with recombinant human integrin av 1 (2 g/mL) in PBS (100 L/well 250 C, 

overnight). The coating solution was removed, washed with wash buffer (0.05% Tween 20; 

0.5 mM MnCl2; in lx TBS). The plate was blocked with 200 L/well of Block Buffer (1% 

BSA; 5% sucrose; 0.5 mMMnCl2; in lxTBS)at 37° C for 2 h. Dilutions of testing 

compounds and recombinant"TGFi 1LAP (0.67 pg/mL) in binding buffer (0.05% BSA; 2.5% 

sucrose; 0.5 nM Mn C12; in Ix TBS) were added. The plate was incubated for 2 hoursat 25° 

C, washed, and incubated for 1 hour with Biotin-Anti-hLAP. Bound antibody was detected 

by peroxidase-conjugated streptavidin. The IC5o values for testing compounds were 

calculated by a four-parameter logistic regression.  

Example B4-The Disclosed Compounds Potently Inhibit Human avp Integrin 

[0013021A fifth series of exemplary compounds was selected for determining biochemical 

potency using the ALPHASCREEN@ (Perkin Elmer, Waltham, MA) proximity-based assay 

(a bead-based, non-radioactive Amplified Luminescent Proximity Homogeneous Assay) as 

described previously (Ullman EF et al., Luminescent oxygen channeling immunoassay: 

Measurement of particle binding kinetics by chemiluminescence. Proc. Natl. Acad. Sci. USA, 
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Vol. 91, pp. 5426-5430, June 1994). To gauge the potency of inhibitors of binding to human 

integrin avp, inhibitor compounds and integrin were incubated together with recombinant 

TGFfl LAP and biotinylated anti-LAP antibody plus acceptor and donor beads, following the 

manufacturer's recommendations. The donor beads were coated with streptavidin. The 

acceptor beads had a nitrilotriaceticacid Ni chelator, for binding to a 6xHis-tag on human 

integrin av[r. All incubations occurred at room temperatures in 50 mMTris-HCl, pH 7.5, 

0.1% BSA supplemented with 1 mM each CaC2 and MgCl2. The order of reagent addition 

was as follows: 1. vP6 integrin, test inhibitor compound, LAP, biotinylated anti-LAP 

antibody and acceptor beads were all added together. 2. After 2 hours, donor beads were 

added. After another 30 min incubation, samples were read.  

[0013031Integrin binding was evaluated by exciting donor beads at 680 nm, and measuring 

the fluorescent signal produced, between 520-620 nm, using a Biotek Instruments (Winooski, 

VT, USA) SynergyNeo2 multimode plate reader. Compound potency was assessed by 

determining inhibitor concentrations required to reduce fluorescent light output by 50%. Data 

analysis for IC5o determinations was carried out by nonlinear four parameter logistic 

regression analysis using Dotmatics ELN Softwxare (Core Infornatics Inc., Branford, Ct).  

Example B5-The Disclosed Compounds Potently Inhibit Human avp1 Integrin 

[0013041A 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 potencyof inhibitors ofbindingto human integrin av1,i inhibitorcompounds 

and integrin were incubated together with biotinylated, purified human fibronectin plus 

acceptorand donor beads, following the manufacturer's recommendations. The donor beads 

were coated with streptavidin. The acceptor beads had a nitrilotriacetic acid Ni chelator, for 

binding to a 6xHis-tag on human integin av[31. All incubations occurred at room 

temperatures in 50 mM Tris-ICl, pH 7.5, 0.1% BSA supplemented with 1 mM each CaCl2 

and MgCl2. The order of reagent addition was as follows: 1. avi integrin, test inhibitor 

compound, fibronectin-biotinylated and acceptor beads were all added together. 2. After 2 

hours, donor beads were added. After another 30 min incubation, samples were read.  

[0013051Integrin binding was evaluated by exciting donor beads at 680 nm, and measuring 

the fluorescent signal produced, between 520-620 im, using a Biotek Instruments (Winooski, 

VT, USA) SynergyNeo2 multimode plate reader. Compound potency was assessed by 

determining inhibitor concentrations required to reduce fluorescent light output by 50%. Data 
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analysis for IC5o determinations was carried out by nonlinear four parameter logistic 

regression analysis using Dotmatics ELN Softwxare (Core Informatics Inc., Branford, Ct).  

Combined Inhibition Results of Examples B1, B2, B3, B4, and B5 

[0013061 Table B-3 (FIG. 2) shows IC5o data from Examples B1, B2, B3, B4, and B5 for 

inhibition of avgi and Qvp6 integrin in the solid phase assays and inhibition of human avp1 

and avPs integrin in the ALPHASCREEN@ assays. The ICo data is shown in four ranges: 

below 50 nM; from 50 nM to 250 nM; from above 250 nM to 1000 nM; and above 1000 nM.  

Example B6-avp6 and avoi Inhibition Activity Shown in Normal Human Bronchial 

Epithelial Cells and IPF-derived Human Lung Fibroblasts 

[0013071Two latency associated peptide (LAP) adhesion binding assays were devised using 

primary human lung cells, including normal (healthy) human bronchial epithelial cells and 

human lung fibroblasts (healthyand IPF).  

[0013081Human bronchial epithelial cells are known to express av3 integrin in culture.  

Human bronchial epithelial cells were prepared for the assay by dissociation with 

trypsin/EDTA and were then seeded at 20,000 cells per well on 96 well plates (ACEA 

Bioscience E-plate View, Acea Biosciences; San Diego, CA) previously coated with 5 g/ml 

of recombinant human LAP (R&D Systems; Minneapolis, MN) and blocked with 4% bovine 

serum albumin. Cell index (electrical impedance) was measured to assess cell 

attachment/spreading every.3 minutes for 24 hours at 37 °C / 5% C02 using the 

xCELLigence RTCA MP Instrument (Acea Biosciences; San Diego, CA). EC90 (time point at 

90% of the peak cell index) was determined for vehicle-treated cells and IC5o curves for test 

article-treated cells were generated at that time point. In the assay, the IPF-derived human 

bronchial epithelial cells were separately incubated with: a avri-selective small molecule 

inhibitor (characterized by sub-50 nM K0Cfor avt, and selective for avpi over av[ by a 

factor of about 25); a selective antibody avf3 inhibitor, 3G9 (ITGBIBP2 Monoclonal 

Antibody (3G9). ThennoFisher Scientific, Santa Clara, CA); and compound 5, (S)-4-((2

methoxyethvl)(4-(5,6,7,8-tetrahydro-1,8-naphthyidin-2-yl)butyl) amino)-2-(quinazolin-4

vlamino)butanoic acid. FIG. 3A shows that compound 5 and the selective antibody avfp 

inhibitor 3G9 both substantially inhibited nonnal bronchial epithelial cell adhesion to LAP, in 

contrast with the avi-selective small molecule inhibitor.  

[0013091Human lung fibroblasts derived from normal and IPF lung tissue are known to 

express avf1 integrin. The IPF-derived human lung fibroblasts were prepared for the assay 
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by dissociation with trypsin/EDTA, and were seeded at 20,000 cells per well on 96 well 

plates (ACEA Bioscience E-plate View, Acea Biosciences; San Diego., CA) previously 

coated with 5 g/ml of recombinant human LAP (R&D Systems; Minneapolis, MN) and 

blocked with 4% bovine serum albumin. Cell index (electrical impedance) was measured to 

assess cell attachment/spreading every 3 minutes for24 hours at 37 C /5%CO using the 

xCELLigence RTCA MP Instrument (Acea Biosciences; San Diego, CA). EC90 (time point at 

90%of the peak cell index) was determined for vehicle-treated cells and IC50 curves for test 

article-treated cells were generated at that time point. In the assay, the IPF-derived human 

lung fibroblasts were separately incubated with: the avfii-selective small molecule inhibitor; 

the selective antibody avP inhibitor, 3G9; and compound 5. FIG. 3B shows that compound 5 

and the avfi-selective small molecule inhibitor both substantially inhibited cell adhesion in 

the IPF-derived lung fibroblasts, in contrast to the selective antibody av[36 inhibitor. 3G9.  

Example B7-Dual avp/avp1 Inhibition Reduces Collagen Deposition in the Murine 

Bleoinycin Model 

[0013101It has been previously shown that inhibition of av6 in the lung can be detected 

though measurement of phospho-SMAD (pSMAD) in alveolar macrophages. Alveolar 

macrophages are known to operate in a unique niche in the lung., distinct from interstitial 

macrophages. SMAD3 is a downstream target of the active TGF-P cytokine binding its 

receptor and in alveolar macrophages it is phosphorylated by homoeostatic levels of TGF-P, 

Accordingly, it was desirable to know whether inhibition of TGF-P activation using the 

disclosed compounds would result in reduced SMAD2 and SMAD3 phosphorylation.  

[0013111Mice (C57BL/6) were divided into healthy (n=15), vehicle-treated (n=15), and test 

article-treated (n:=15 per dose) groups. Mice in the vehicle and test article-treated groups 

were administered 3 U/kg of bleomycin (Teva Pharmaceuticals; North Wales, PA) via 

oropharyngeal aspiration while under anesthesia on day 0. Healthy animals were 

administered water in a similar fashion. Starting on day 7, mice in the control group were 

administered PBS vehicle, 130 iL by oral gavage, BID for 14 days. Also starting on day7, 

mice in the test group were administered compound 5 in PBS by oral gavage, BID for 14 

days, at relative dosages of Ix, 2.5x and 5x. The absolute amount ofthe Ix dosage was 

selected at a value in mg/kg that showed significant efficacy. From day 14 through day 21, 9 

of the 15 mice were administered 2 H20 for labeling. All mice were sacrificed on day 21 and 

tissues were collected. Samples were prepared for analysis either directly from lung tissue, or 

by bronchoalveolar lavage, which washes out the bronchiolarand alveolar space with saline 
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to produce a bronchoalveolar lavage fluid (BALF) in which 80-90% of cells are alveolar 

macrophages.  

[0013121FIG 4A is a graph of PSMAD3/SMAD3 in lung tissue from healthy mice 

administered PBS vehicle and varying levels of compound 5 for 4 days. FIG. 4B is a graph of 

PSMAD3/SMAD3 in BALF drawn from the same healthy mice administered PBS vehicle 

and varying levels of compound 5 for 4 days. FIGS. 4A and 4B show that 4 days of 

compound 5 treatment significantly reduced SMAD3 phosphorylation in both lung tissue and 

cells isolated from BALF in a dose dependent manner to approximately 50% of the untreated 

levels 

[0013131FIG. 4C is a graph showing that compared to the healthy mice, lung tissue in the 

vehicle-treated mice experienced a substantial increase in SMAD3 phosphorylation, which is 

a measure of TGF-f signaling-related kinase activity. FIG. 4Calso shows, compared to the 

vehicle-treated mice, substantial, statistically significant dose-dependent reductions in 

SMAD3 phosphorylation 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 pSMAD3 levels in the lung to 

approximately 50% of the untreated levels was associated with inhibition of fibrosis 

according to the following results. FIG. 4D is a graph showing that compared to the healthy 

mice, lung tissue in the vehicle-treated mice experienced a substantial accumulation of new 

collagen as evidenced by the percentage of lung collagen containing2 -- 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 21--abeled 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 

hydroxyproline. FIG. 4E also shows, compared to the control mice, a reduction in total 

pulmonary collagen in the test mice according to the dosage of compound 5, including at Ix, 

2.5x, and 5x (p < 0.05 vs vehicle). As shown among FIGS. 4C, 4D, and 4E, in fibrotic 

bleomycin-treated mice, compound 5 abrogated the increase in pSMAD3 due to bleomycin 

challenge, a reduction that was associated with inhibition of fibrosis.  

[0013141FIG. 4F, 4G, and 41- show high resolution second harmonic generation images of 

fibrillar collagen (collagen type I and III) taken from formalin-fixed paraffin embedded lung 

tissue sections from a healthy mouse lung (4F), a vehicle-treated mouse lung (4G) and a test
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article treated mouse lung (411; 500 mgkg BID). Color scale is indicative of collagen fiber 

density (red = most dense; blue = least dense).  

[0013151FIG. 41 is a graph showing the percent total collagen area in the second harmonic 

generationmouselungimages.Large structural areas of collagen found similarly in healthy 

and fibrotic tissues (dense collagen fibers surrounding airways were excluded from this 

analysis to focus on interstitial fibrotic collagen). FIG. 41 shows that compared to the healthy 

mice, lung tissue in the vehicle-treated mice experienced a substantial increase in total 

collagen area in the second harmonic generation images. FIG. 41 also shows that compared to 

the control mice, lung tissue in the test article-treated mice experienced a substantial, 

statistically significant dose-dependent reduction in total collagen area in the second 

harmonic generation images according to the administration of compound 5, including at Ix 

(p<0.05 vs vehicle), 2.5x (p < 0.01 vs vehicle), and 5x (p < 0.0001 vs vehicle). The 1x. 2.5x, 

and 5x dosages were at the same absolute values in mg/kg as in Example B7.  

[0013161FIG. 4J and 4K are graphs of sequential measurements in bleomycin-treated mice, 

which demonstrated a close inverse relationship between pSMAD3 levels in lung (4J) and 

BALF cells (4K) vs. plasma drug exposure. 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 B8-Dual v91/av Inhibition Outperforms Single Integrin Inhibition in 

Precision Cut Lung Slice Assays of Mice Under Acute Bleomycin Exposure 

[0013171Mice (C57BL/6) were administered 3 U/kgofbleomycin (Teva Pharmaceticals; 

North Wales, PA) on day 0 via oropharyngeal aspiration while under anesthesia. On day 14, 

precision cut lung slices were obtained. Following euthanization, 2%i low gelling temp 

agarose was injected into the mouse lungs 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-Z, Precisionary; 

Greenville, NC). Individual slices were distributed in a multiwell culture plate and cultured 

for 3 days under control (DMSO) and test compound conditions. The viability of the slices 

over the course of culturing was confirmed by WST- Iassay of mitochondrial activity.  

[0013181During the culture period, slices in the control group were treated with DMSO and 

slices in the test group were treated with a DMSO solutionof one of. a selective antibody 

avf36inhibitor, 3G9; the avP -selective small molecule inhibitor; compound 5; a first pan-av 

small molecule inhibitor ((3S)-3-[3-(3.,5-dimethyl-iH-pyrazol-1-vl)plieny]-4-{(3S)-3-2
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(5,6,7,8-tetrahvdro-1,8-naphthridin-2-yl)ethyi]-1-pyrrolidinylbutanoic acid, 

PROBECHEM@, St. Petersburg, FL); a second pan-av small molecule inhibitor ((3S)-N-[3

hydroxy-5-[(1,4,5,6-tetrahydro-5-hydroxv-2-pyrimidinl)amino]benzoyl]glvcyl-3-[3-bromo

5-(i,i-dimethylethyl)phenyl]-f-alanine, Cayman Chemical, Ann Arbor, MI); and a small 

molecule ALK5 (TGF-p type I receptor) inhibitor (4-[2-Fluoro-5-[3-(6-methlv-2-pyridinyi)

IH-pyrazol-4-yi]phenvl]-1H-pyrazole--ethanol, Bio-Techne Corporation, Minneapolis, 

MN) Single and dualintegrin inhibitors were analyzed at their respective ICo 

concentrations for inhibition of TGF-beta activation (compound 5 run at ICso for avP6). The 

pan av integrin inhibitors and small molecule ALK5 inhibitor were analyzed at 

concentrations 1Ox above their respective reported IC50 values.  

[0013191FIG, 5A is a bar graph, normalized to control slices treated with DMSO, showing 

that all test treatments reduced Type I Collagen gene Colla expression, although selective 

antibody avps inhibitor 3G9 and the av i-selective small molecule inhibitor were not 

statistically significant. Compound 5. as a dual avpli/avps inhibitor, decreased Type I 

Collagen gene Collal expression substantially (p<0.01 vs vehicle) compared to the DMSO 

control, the selective antibody Uv s inhibitor, 3G9; and the av3i-selective small molecule 

inhibitor. Compound 5 decreased'Type I Collagen gene Collal expression comparably to the 

first and second pan-av small molecule inhibitors (each p<0.0 Icompared to the DMSO 

control). The small molecule ALK5 inhibitor, used as a positive control representative of 

total TGF-beta signaling inhibition, provided the greatest decrease in Type I Collagen gene 

Collal expression (p<0.0001 compared to the DMSO control).  

Example B9-Dual avpiaNp6 Inhibition Outperforms Single Integrin Inhibition in 

Precision Cut Lung Slice Assays of Mice Under Chronic Bleomycin Exposure 

[0013201Mice (C57BL/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 after the final bleomycin 

insult, precision cut lung slices were obtained. Following euthanization, 2% low gelling temp 

agarose was injected into the mouse lungs via the trachea. Lungs were excised and the 

inferior lobe separated by dissection. The lobes were thensubjected to precision slicing to 

obtain samples for culture using a microtome (Compresstome VF-300-OZ, 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 viability of the slices 

over the course of culturing was confirmed by WST- Iassay of mitochondrial activity.  
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[0013211 During the culture period, slices in the control group were treated with DMSO and 

slices in the test group were treated with a DMSO solution of one of: the selective antibody 

avpl6inhibitor 3G9; the avfi-selective small molecule inhibitor; a combination of the 

selective antibody av06 inhibitor 3G9 and the avpi-selective small molecule inhibitor; 

compound 5; and the small molecule ALK5 inhibitor. The selective avoi and v[s integrin 

inhibitors were analyzed at > their respective ICoo concentrations for inhibition of TGF-beta 

activation. Compound 5 was run at approximate IC5o for inhibition of TGF-beta activation by 

avP. The small molecule ALK5 inhibitor was analyzed at 1Ox its reported IC5o value.  

[0013221FIG. 51B is a bar graph, normalized to control slices treated with DMSO, showing 

that all test treatments reduced lung Colla expression. Compound 5 as a dual vOi/v6 

inhibitor, decreased lung ColIal expression substantially (p<0.0 Ivs vehicle) compared to the 

DMSO control, the selective antibody av[36 inhibitor. 3G9; and the avpi-selective small 

molecule inhibitor. Compound 5 also decreased lung Colal expression to a greater extent 

than combined administration (p<0.001 vs vehicle) of the selective antibody av3 inhibitor 

3G9 and the avpi-selective small molecule avpi inhibitor. The small molecule ALK5 

inhibitor, used as a positive control representative of total TGF-beta signaling inhibition, 

provided the greatest decrease in Type I Collagen gene Colla expression (p<0.0001 

compared to the DMSO control).  

Example B10-Dual av1/av0n Inhibition More Potently Blocks Collagen Gene 

Expression in the Murine Bleomycin Model than Pirfenidone and Nintedanib 

[0013231Mice (C57BL/6) were administered 3 U/kgofbleomycin (Teva Pharmaceticals; 

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 lungs 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 (Compresstomne VF-300-OZ, 

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 viability of 

the slices over the course of culturing was confirmed by WST-1 assay of mitochondrial 

activity.  

[0013241During the culture period, slices in the control group were treated with DMSO and 

slices in the test group were treated with a DMSO solution of one of compound 5; 

368



WO 2020/210404 PCT/US2020/027335 

nintedanib; pirfenidone; a combination of nintedanib and compound 5; a combination of 

pirfenidone and compound 5; or the small molecule ALK5 inhibitor. Compound 5 was 

administered to mice effective to equal or exceed its respective IC. values at a'v and avpi.  

The small molecule ALK5 inhibitor was analyzed at IOx its reported IC5o value. Nintendanib 

and pirfenidone were analyzed at concentrations 1Ox their reported therapeutic 

concentrations.  

[0013251FIG. 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, although 

the increase was not shown to be statistically significant. By contrast. compound 5 both 

alone (p<0.01 vs vehicle) and in combination with nintedanib or pirfenidone showed a 

substantial, statistically significant (p<0.01 vs vehicle) decrease in lung slice Collal 

expression. Likewise, the small molecule ALK5 inhibitor, used as a positive control 

representative of total TGF-beta signaling inhibition, showed a substantial, statistically 

significant (p<0.000 Ivs vehicle) decrease inlung ColIal expression.  

[0013261FIG. 6B is a bar graph showing the concentration of compound needed to reduce 

lung slice Collal expression by 50% compared to DMSO control slices. Data for FIG. 6B 

was obtained using acute bleonycin injured lung slices prepared as described in Example B8.  

To match the efficacy of compound 5, nintedanib required a 5.2 fold increase in 

concentration over compound 5, and pirfenidone required a 3,940-fold increase in 

concentration over compound 5.  

Example B11-Dual aviIavp0 Inhibition Significantly Reduces Collagen Gene 

Expression in Precision Cut Lung Slices from Human IPF Explants 

[0013271 Explanted lung tissue was obtained from human IPF subjects and inflated with 

agarose as described in the preceding examples. Biopsy cores were obtained from the 

agaroseinflated lung tissue. The biopsy cores were subjected to precision slicing to obtain 

several hundred Lm thick. Individual slices were distributed in a multiwell culture plate and 

cultured for 3 days under control (DMSO) and test compound conditions. The viability of the 

slices over the course of culturing was confirmed by WST-I assay of mitochondrial activity.  

[0013281 During the culture period, slices in the control group were treated with DMSO and 

slices in the test group were treated with a DMSO solution of one of: the selective antibody 

avpl6inhibitor. 3G9, at 400 ng/mL; compound 5, at 179 nM; and the small molecule ALK5 

inhibitorat I IM.  
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[0013291FIG. 6C is a bar graph, normalized to control slices treated with DMSO, showing 

thatall test treatments reduced lung Colla1 expression.The selective antibody v[36 inhibitor, 

3G9. slightly reduced lung Collal expression, but was not statistically significant.  

Compound 5 showed a substantial, statistically significant (p<0.01 vs vehicle) decrease in 

lung Collal expression, as did thesmall molecule ALK5 inhibitor (p<0.000I vs vehicle).  

Notably, in these human IPF subject samples, compound 5 was much closer in efficacy to the 

small molecule ALK5 inhibitor than in the urine bleomycin model.  

[0013301PCLS from 5-7 idopathic pulmonary fibrosis (IPF) lung tissue samples were 

cultured for seven days with one of: DMSO; Compound 5 at 200 nM; nintedanib at 75 nM; 

pirfenidone at 50 m; a combination of Compound 5 at 200 nM and nintedanib at 75 nM; a 

combination of Compound 5 at 200 nM and pirfenidone at 50 Pin; or anAk inhibitorat I 

pm. Compound 5 alone or in combination with nintedanib or pirfenidone reduced COLIA1 

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 COLIAl in precision cut lung slices (PCLS) from idopathic pulmonary fibrosis 

(IPF) lung tissue upon exposure to Comopund 5, clinical standard of care compounds 

nintedanib (Nin) and pirfenidone (Pirf), and an ALK5 inhibitor, all versus DMSO control.  

[0013311PCLS from a single IPF lung tissue sample were cultured for seven days with 

Compound 5 at concentrations of 200 pM, 2 nM, 60 nM, 200 nM, and I pM, along with 

0.1% DMSO control and an Ak inhibitor at I pM. There was a dose dependent reduction in 

COLiA Iexpression with a significant reduction observed >2 nM (.> 47% reduction). FIG.  

6E is a bar graph showing a dose dependent reduction of COLIA Iexpression in PCLS from 

human IPF lung tissue upon treatment with concentrations of compound 5 ranging from 200 

pM to I pM. COLIAI expression is also graphed for the PCLS in the presence of 0.1% 

DMSO control, and an Alk5 inhibitor at I M.  

[0013321PCLS from 3 IPF lung tissues were cultured for seven days with Compound 5. Dual 

inhibition of av[36 and avpi with Compound 5 significantly reduced pSMAD2/SALD2 ratio, 

a marker of the canonical'TGF-p signaling pathway, in PCLS by approximately 50%. FIG.  

6F is a bar graph showing the effect of dual selective avP6 and avi inhibition (Compound 5 

at 1.82 pM) on the ratio of pSMAD2/'SMAD2 in PCLS from human IPF lung tissue samples.  

The ratio of pSMAD2/SMAD2 is also graphed for the PCLS in the presence of 0.1% DMSO 

control, and an Alk5 inhibitor at 1 pM 
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Example B12-A Dual avp1i/axvp Inhibitor Demonstrates Good Oral Bioavailability and 

Pharmacokinetics in Healthy Human Subjects 

[0013331Healthy human subjects (N=85) were selected for single ascending dose (SAD) and 

multiple ascending dose (MAD) first-in-human studies. A solution for oral administration 

was prepared, containing 10 mg/mL of compound 5 in a 50:50 mixture of ORA-SWEET@ 

SF (PERRIGO@, Allegan, Michigan) and sterile water for irrigation. Sufficientsolutionwas 

administeredorally to the subjects to provide between 15 mg/dose and 75 mg/dose of 

compound 5 in the SAD study and between 10 mg/dose and 40 mg/dose of compound 5 in 

the MAD study. Concentrations of compound 5 were measured in the subjects by obtaining a 

sample of plasma from each subject at desired intervals, and subjecting the plasma to liquid 

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 I ng/mL and the calibration curve 

range was I to 500 ng/mL. FIG. 7A shows an example of the SAD study data for 

administration of 15, 30, 50, and 75 mg of compound 5, and further PK data for 75 mg.  

which is representative of the results obtained for SAD doses at 15, 30, and 50 ing. 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 avpi/avpc Inhibitor Demonstrates Reduction of 

pSMAD2/SMAD2 in BAL from Healthy Human Subjects 

[0013341In order to evaluate the change of pSMAD2 as a biomarker of TF- activity 

following administration of an integrin inhibitor, and to determine a therapeutically effective 

dosage and an effective blood plasma Cma of the interim inhibitor, healthy subjects were 

administered compound 5, a dual selective avfl6/avpil-integrin inhibitor, and the 

corresponding Cma levels and decrease in phosphorylation levels and were detennined.  

[0013351Healthy non-smoking adult malesxwithout history of lung disease were selected as 

subjectsand were randomized into 4 cohorts. Broncoalevaolar savage samples were obtained 

from all subjects I day prior to start of treatment. Cohorts I and 2 were administered 20 mg 

of a compound daily, wherein 3 subjects were administered the dual selective avf6/v31

integrin inhibitor (compound 5) per every 1 subject receiving a placebo compound. Cohorts 3 

and 4 were administered 40 mg of a compound daily, wherein 3 subjects were administered 

the dual selective avP/avPi- integrin inhibitor (compound 5) per every I subject receiving a 
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placebo compound. BAL samples and blood samples were taken from all subjects on Day -I 

(baseline) and on Day 7 (end of treatment).  

[001336As shown in FIG. 8A, a reduction in pSMAD2:SMAD2 ratio of about 50% or more 

was achieved in subjects which showed higher blood plasma Cmx of the dual selective 

XV6/av11- integrin inhibitor (compound 5) (subjects 15, 9, 14, 7). All subjects with Cmax 

above 700 ng/inL exhibited about 50% or more reduction in pSMAD2:SMAD2 ratio when 

compared to the placebo group (FIG. 8G) using the dual selective .vP6/av i integrin inhibitor 

(compound 5). The Cmax and pSMAD2:SMAD2 ratio modulations are plotted in FIG. 81 to 

further illustrate the relationships between dose and pSMAD2 levels. As shown in FIG. 81-, 

the plasma Cmax strongly correlated with reduction of pSMAD2:SMAD2 ratio relative to 

baseline at 12 h and 24 h post-administration on Day 7.  

Discussion 

[0013371In human and murine fibrotic lung tissue, avP (in epithelial cells) and avoi (in 

fibroblasts) integrin levels are elevated and contribute to the activationof TGF-P. SMAD2/3 

phosphorylation in lung tissue and BAL macrophages reflects TGF-P activationand 

corresponds to fibrogenic activity. SMAD2/3 phosphorylation in healthy lung tissue and BAL 

macrophages respond to integrin inhibitors reflecting reduced TGF- activation. Accordingly, 

SMAD2 phosphorylation in BAL macrophages has been used as described herein to 

determine dose response and duration of inhibition of integrin inhibitors in clinical studies to 

establish precise PK/PD models. Dual inhibition Of avps and avfp with compound 5 also 

significantly reduced SMAD3 phosphorylation and fibrotic collagen deposition in the 

bleonycin mouse model. Dual inhibition of avP6 and av1 with compound 5 significantly 

reduces collagen gene expression in precision cut lung slices prepared from bleomycin

injured mouse lung and from human IPF subjects. Compound 5 is comparable in antifibrotic 

activity to pan-av inhibitors, and may have fewer off-target effects due to selectivity for vf6 

and avpi. Further, dual inhibition of av6 and avf1 with compound 5 is more effective than 

inhibition of either Qv 3 6or avi alone. Finally, compound 5 demonstrated good oral 

bioavailabilitv and pharmacokinetics in healthy subjects, offering a targeted small molecule 

approach for blocking TGF- activity in pulnonary fibrosis.  

[0013381All references throughout, such as publications, patents, patent applications and 

published patent applications, are incorporated herein by reference in their entireties.  

[0013391Although the foregoing inventionhas been described insome detail by way of 

illustration 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 limiting the scope of the invention.  
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CLAIMNIS 

What is claimed as new and desired to be protected by Letters Patent of the 

United States is: 

1. A dosage form configured for daily administration comprising: 

a pharmaceutically acceptable carrier or excipient; and 

a unit dose of a compound of formula (A) 

R1 R 2 R 15 R16 

H H 
HNA N N 

R  R1 R1 2 R13 

0 OH (A) 

or a salt thereof, wherein: 

Ris C6-C14 aryl or 5- to 10-membered heteroarvlwherein the C6-C14 aryl and 5- to 

10-membered heteroaryl are optionally substituted by Ria 

R2 is hydrogen; deuterium; Ci-C6 alkyl optionally substituted by 

R2a; -OH; -O-Ci-Cr alkyl optionally substituted by Ra; C3-C6 cycloalkyl optionally 

substituted by RK -O-C3-C6 cycloalkyl optionally substituted by R2 b; 3- to 12-membered 

heterocyclyl optionally substituted by R2'; or -S(O) 2R 2 ; with the proviso that any carbon 

atom bonded directly to a nitrogen atom is optionally substituted with an R2 moiety other 

than halogen; 

each Ria is independently Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3

C8 cycloalkyl, C4-Cs cycloalkenyl, 3- to 12-nembered heterocyclyl, 5- to 10-membered 

heteroaryl, C-C14 aryl, deuterium, halogen, -CN, -OR, -SR3, -NR4 R, -NO2, -=N-(OR3), 

-C(O)R, -OC(O)R 3, -C(O)OR3, -C(O)NR4R5, -NR 3C(O)R4, -NR-C(O)OR 4, 

-NR C(0)NR4R?,-S(O)R3 , -S(0)2R3 , -NR-S(O)R, -NRS(O)2R 4, -S(O)NR'R5.  

-S(0)2 NR4R', or -P(O)(OR4)(OR), wherein each RiaIs, where possible, independently 

optionally substituted by deuterium, halogen, oxo, -OR, -NR R7, -C(O)R6,-CN,-S(O)R, 

-S(O)2R6 -P(O)(OR)(OR7), C3-Cg cycloalkyl, 3- to 12-membered heterocyclyl, 5- to 10

membered heteroaryl, C0-C14 arVI, or Ci-C6 alkyl optionally substituted by deuterium, oxo, 

-01- or halogen; 

each R2 ,RR2C, R,. and Ruis independently oxo or 
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R 2 dis C1-C6 alkyl optionally substituted by R2 e or C3-CS cycloalkyl optionally 

substituted by R2; 

R3 is independently hydrogen, deuterium, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 

C3-C0 cycloalkyl, C-C14 aryl, 5- to 10-membered heteroaryl or 3- to 12-membered 

heterocycli,. wherein the C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalky, C-C14 

aryl, 5- to 10-membered heteroaryl and 3- to 12-membered heterocyclyl of R are 

independently optionally substituted by halogen, deuterium, oxo, -CN, -OR', -NRgR', 

-P(O)(OR 8)(0R9). or C1-C6 alkyl optionally substituted by deuterium, halogen, -OH or oxo; 

R and R are each independently hydrogen, deuterium, C-C6 alkyl, C2-C6 alkenyl, 

C2-C6 alkynyl, C3-C6 cycloalkyl, C-C14 aryl, 5- to 6-membered heteroaryl or 3- to 6

membered heterocyclyl, wherein the Ci-Co alkyl, C2-C alkenyl, C2-C alkynyl, C3-C 

cycloalkyl, C6-C14 aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of 

R4 and R5 are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR', 

-NRsR 9 or C1-C6 alkyl optionally substituted by deuterium, halogen, -OH or oxo; 

or R and R 5 are taken together with the atom to which they attached to form a 3- to 6

membered heterocyclyl optionally substituted by deuterium, halogen, oxo, -OR, -NRR9 or 

Ci-Cd alkyl optionally substituted by deuterium , halogen, oxo or -OH; 

Rand R are each independently hydrogen, deuterium, C-C6 alkyloptionally 

substituted by deuterium, halogen, or oxo, C2-C6 alkenyl optionally substituted by deuterium, 

halogen, Or oxo, Or C2-C6 alkynyl optionally substituted by deuterium, halogen, or oxo; 

or R 6and R` are taken together with theatom to which they attached to form a 3- to 6

membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-C6 alkyl 

optionally substituted by deuterium, halogen, or oxo; 

RI and R9 are each independently hydrogen, deuterium, C-C alkyl optionally 

substituted by deuterium, halogen,or oxo, C2-C alkenyl optionally substituted by deuterium, 

halogen or oxo, or C2-C6 alkynyl optionally substituted by deuterium halogen, or oxo; 

or R8 andR are taken together with the atom to which they attached to form a 3-6 

membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-C alkyl 

optionally substituted by deuterium, oxo, or halogen; 

each R1 , RI1, R and R' are independently hydrogen or deuterium 

R14 is deuterium; 

q is 0, 1, 23 4, 5, 6, 7, or 8; 

each RI is independently selected from hydrogen, deuterium, or halogen; 

each R dis independently selected from hydrogen, deuterium, or halogen; and 
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p is 3, 4, 5, 6, 7, 8, or 9.  

2. The dosage form of claim 1, wherein: 

R2 is C1-C6 alkyl optionally substituted by Ra; C3-C6 cycloalkyl optionally substituted 

by R2 3- to 12-membered heterocyclvi optionally substituted by Rc;or -S() 2Rw; 

R3 is independently hydrogen, deuterium, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 

C3-Cr cycloalkyl, C-C4 aryl, 5- to 6-membered heteroarylor 3- to 6-membered 

heterocyclyl, wherein the C1-C6 alkyl, C2-C alkenyl, C-C alkynyl, C-CG cycloalkyl, C-C14 

aryl, 5- to 6-memberedheteroaryland 3-to 6-memberedheterocyclyl of R- are independently 

optionally substituted by halogen, deuterium, oxo, -CN, -OR, -NRR 9, -P(O)(OR)(OR 9), or 

C1-Cs alkyl optionally substituted by deuterium, halogen, -01 or oxo; 

each R1 is hydrogen; and 

each R 6 is hydrogen; 

wherein the compoundofFormula (A) is represented by Formula (I): 

R R2 

H 
HN N N N 

13R1 
RO( Rl R- Rq 

0 OH (I).  

3. The dosage form ofclaim1 or claim 2,or a salt thereof, wherein at least one ofRi, 

R8,R2 , R'c, Re, R , R, R4, R , R , R R,, RI.RO, R1 R2, R or R 4 is deuterium.  

4. The dosage form ofclaimIorclaim 2, or a salt thereof, wherein R1,R ,R1 2, R, 

and R 14 are hydrogen; p is 3; and wherein the compound ofFormula (A) is represented by 

the compound of formula (II): 

R 1R 2 

H 
HN N N N 

0 OH (II).  

5. The dosage form ofany one ofclaims 1-4, or a salt thereof, wherein R1 is 5- to 10

membered heteroaryl optionally substituted by R".  
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6. The dosage form of any one of claims 1-4, or a salt thereof wherein R is: 

pynimidinyl, quinazolinyl. pyrazolopyrimidinyl, pyrazinyl, quinoliyl, 

pyridopyrimidinyl, thienopyrimidinyl, pyridinyl, pyrrolopyrimidinyl, quinoxalinyl, indazolyl, 

benzothiazolyl, naphthalenyl, purinyl, or isoquinolinyl; and 

optionally substituted by deuterium, hydroxy, C1-C6 alkyl, C1-C( haloalkyl, C1-C6 

perhaloalkyl, Ci-C0 alkoxyl, Cs-Cs cycloalkyl, C3-Cs halocycloalkyl, C3-Cs cycloalkoxyl, 5

to 10-membered heteroaryl, C6-C4IarVI, cyano, amino, alkylamino, or dialkylamino 

7. The dosage form of any one of claims 1-4, or a salt thereof, wherein R1 is: 

pyrimidin-2-yl, pyrimidin-4-yl, quinazolin-4-yl, IH-pyrazolo[3,4-d]pyrimidine-4-vl, 

1H-pyrazolo[4,3-d]pyrimidine-7-yl, pyrazin-2-yl, quinoline-4-vi, pyrido[2,3-d primidin-4

yl, pyrido[3,2-d]pyrimidin-4-vl, pyrido[3,4-d]pyrimidin-4-yl, thieno[2,3-dpyrimidin-4-vl.  

thieno[3,2-d]pyrimidin-4-vi, thienopyrimidin-4-yl, pyridin-2-yl, pyridin-3-yl, 7H-pyrrolo[2,3

dipyrimidin-4-I, quinoxalin-2-yl, 1-1-indazol-3-yl, benzo[d]thiazol-2-yI, naphthalen-1-yl, 

9H-purin-6-yi, or isoquinolin-i-vl; and 

optionally substituted by: one or more deuterium; methyl cyclopropyl; fluoro; chloro; 

bromo; difluorometii; triffluoromethlv; methyl and fluoro; methyl and trifluoromethyl; 

methoxy; cyno; dimethylamino; phenyl; pyridin-3-yL; or pyridin-4-yl.  

8. The dosage form of any oneof claims 1-4,or a salt thereof, wherein R' is pyrniidin

4-yl optionally substituted by R", 

9. The dosage form of claim any one of claims 1-4, or a salt thereof, wherein R1 is 

pyrinidin-4-yl optionally substituted by R" wherein R" is 5- to 10-membered heteroaryl or 

C1-C6 alkyl optionally substituted by halogen.  

10. The dosage form of any one of claims 1-4, or a salt thereof, wherein R' is pyrinidin

4 -yl optionally substituted by pyrazoly, methyl, difluoromethyl, or trifluoromethyl, 

11. The dosage form of any one of claims 1-4, or a salt thereof, wherein R1 is pyrimidin

4-yI 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".  

13. The dosage form of any one of claims 1-4, or a salt thereof, wherein R' is quinazolin

4-v optionally substituted by halogen, C1-C6 alkyl optionally substituted by halogen, or C1

C6 alkoxy.  

14. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is quinazolin

4-yl 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 R2 is: 

hydrogen; 

deuterium; 

hydroxy; or 

Ci-C6 alkyl or CI-C6 alkoxyl optionally substituted with: deuterium, halogen, C-C 

alkyl, CI-C6 haloalkyl, C1-C6 hydroxyalkyl, C-C alkoxyl, C3-Ccycloalky, C3-Cs 

halocycloalkyl. C3-Cs cycloalkoxyl, C6-C14 aryl, C6-C14 aryloxy, 5- to 10-membered 

heteroaryl, 5- to 10-membered heteroaryloxy,3- to 12-membered heterocyclyl optionally 

substituted with oxo, -C(O)NR4R, -NRC(0)R4 , or -S(O)2R3 .  

16. The dosage form of any oneof claims 1 or 3-14, or a salt thereof, wherein R2 is: 

methyl, methoxy, ethyl, ethoxy, propyl, cyclopropyl, or cyclobutyl; 

each of which is optionally substituted with one or more of hydroxy, 

methoxy, ethoxy, acetamide, fluoro., fluoroalkyl, phenoxy, dimethylamide, 

methyisulfonyl, cyclopropoxyl, pyridin-2-yloxy, optionally methylated or 

fluorinated pyridine-3-yloxy, N-morpholinyl, N-pyrrolidin-2-onyl.  

dimethylpyrazol-1-l, dioxiran-2-l, morpholin-2-yl, oxetan-3-yl, phenvl, 

tetrahydrofuran-2-yl, thiazo-2-yl; that is 

each of which is substituted with 0, 1, 2, or 3 of deuterium, 

hvdroxy, methyl, fluoro, cyano, or oxo.  

17. The dosage form of any one of claims 1-14, or a salt thereof, wherein R2 is C-C6 

alkyl optionally substituted by R2 .  
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18. The dosage form of any one of claims 1-14, or a salt thereof, wherein Ris C-C 

alkl optionally substituted by R2
a herein R 2` is: halogen; C3-C8 cvcloalkvl optionally 

substituted by halogen: 5- to I0-inenbered heteroaryloptionally substituted by Ci-C6 alkyl; 

NR 4R 5; -NR3C(O)R4; -S(O)2R 3 ; or oxo.  

19. The dosage form ofany one of claims 1-14, or a saltthereof, wherein R2 is C-C 

alkvloptionally substituted by R2" wherein R2
a is: fluoro; cyclobutyl substituted by fluoro; 

pyrazolyl substituted by methyl; or -S(O)2CH3.  

20. The dosage form of any one of claims 1-14, or a salt thereof, wherein R2 is Ci-C 

alkyl optionally substituted by -OR3 

21. The dosage form ofany one of claims 1-14, or a salt thereof, wherein R2 is Ci-C6 

alkvloptionally substituted by -OR3, and Ris: hydrogen; Ci-C6 alkyl optionally substituted 

by halogen; C-C6 cycloalkyl optionally substituted by halogen; C-C4 aryl optionally 

substituted by halogen; or 5- to 6-membered heteroaryl optionally substituted by halogen or 

Ci-C6 alkyl.  

22. The dosage form of any one of claims 1-14, or a salt thereof, wherein R2 is C-C6 

alkvl optionally substituted by -OR-, and R3 is: hydrogen; methyl; ethyl; difluoromethyl; 

CH2CHF2; -CH2CF3; cyclopropyl substituted by fluoro; phenyl optionally substituted by 

fluoro; or pyridinyl optionally substituted by fluoro or methyl.  

23. The dosage form of any one of claims I to 14, or a salt thereof, wherein R2 is 

CH2CH2OCH3.  

24. The dosage form of any one of claims I to 14. or a salt thereof, wherein R2 is C-C6 

alkyl substituted by both halogen and OR', wherein R3 is C-C6 alkyl.  

25. The dosage form of any one of claims I to 14, or a salt thereof, wherein R isC3-C6 

cycloalkyl optionally substituted by R2b 

26. The dosage form of any one of claims I to 14, or a salt thereof, wherein R2 is 

cyclopropyl.  
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27. The dosage form of any one of claims 1-4, or a salt thereof wherein R is 

(Ria).  NK 

wherein m is 0, 1 2, or 3 and each R is, where applicable, independently 

deuterium, halogen, alkyl, haloalkyl, alkoxy. hydroxy. -CN, or heteroaryl, wherein the alkyl, 

haloalkyl, alkoxy, hydroxy. and heteroaryl of R- are independently optionally substituted by 

deuterium.  

N Rla N 

N1 N 

28. The dosage form of claim 27, or a salt thereof, wherein RI is 

N Rla R1z N N Ria R1a N R 1  R 13 N R1a 

N N - ,NN N 
R13 R1a Ri 

or , wherein each R" is 

independently deuterium, alkyl, haloalkyl, or heteroaryl.  

29. The dosage form of any one of claims 1-4, or a salt thereof wherein R' is 

(R ) 

N ~ N -, I (Ra~mN. N 

or , wherein m is 0, 1, 2, or 3 and each RIM is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydrox, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl. alkoxy, hydroxy, and heteroaryl of R are independently 

optionally substituted by deuterium.  

30. The dosage form of any one of claims 1-4, or a salt thereof, wherein R1 is 

(Rla)m. N 

whereinis0,1,2,3,4,or5 and each R is, where applicable, 

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 deuterium.  
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NR1 

31 dosage form of claim30.,or asalt thereof, wherein R~Is 

Ria 

SN ~ N~ R1- N N Y 

N N R i: 

aa 

rRla 

N NNzi 

R.laW 

N Rl NyRla 
N, RNN N N1 

Rla RI.  

Ra N R1 R1  N N Rl N R 

RI Ra 

Ri N I R1 a   N R R   N Ria, N N1 

N N~ NN1 
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32. The dosage form of any one of claims 1-4, or a salt thereof, wherein RI is 

N (N N 
N N 

N -N (R)m ~ N (Rla)m I (Rlalmr 

N 
-(R 'lM 

.N 
wherein in is 0, 1, 2,3, 4, or 5 and each R" is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxv, hydroxv, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy., hydroxy., and heteroayl of Ra are independently 

optionally substituted by deuterium.  

33. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is 

(Rla)m 
N 

wherein mis012,3,or4,and each R is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of Ra are independently 

optionally substituted by deuteriuim.  

34. The dosage fonn of claim 33, or a salt thereof, wherein R is selected from the group 

consisting of 

Ria 

R 
Ria NN N 

Ra 

S ,N N 'A 
N N N N 

al 

RNR N N Ra R  N 

III R NaRia NR1a RNRN2 
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Rla R13 

Ria N Ria Ra R FR0 R1 
R Na N_ R I N 

an d 

N 

N N R1"   N N 

Rla NR.-Ra RiRiRa R 1 

N~ ~ R12 . R13~N A 

R' NN NN aA N 

and 

35. The dosage formof any one of claim s1-4,or asalt thereof, wherein R'Is 

N 

wherein mis 0, 1, 23,or4, and each R is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy., hydroxy, and heteroaryl of Ra are independently 

optionally substituted by deuterium.  

36. The dosage form of claim 35, or a salt thereof, wherein R is selected from the group 

consisting of 

1la 
N 

A N R~ NA NN N' N 

N N N N N N R 
N 

N NN N N 

RRa 
laa 

N' ~NA NA N R ~ R 

N. AN N. N N. N NA 
R 'a N AN 

RRa Ia R1a 
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a 

R~~~ 
NN~ i i Rla N R   

Ni Ra Na 

NR '1N N. 

~ N~N N ~ Rla 

RiaNNRNRia R Rla 

R1aand Ria 

37. The dosage form of any one of claims 1-4,.or asalt thereof, wherein R'is 

RN 

'RR 

N )m N 

,wherein mis 0,1, 2,3, or4, andeach R is, where applicable, 

independently deuterium,halogen alky, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

whereinthealkyl, haloalkyl alkoxyhydroxy andheteroaryl ofRaareindependently 

optionally substituted by deuterium.  

38. The dosage form of claim 37 ora salt thereof, whereinR selected from thegroup 

consisting of 

NN 

RioN R N > Ni R >a NR 1 

(Rla~a 

Ra Ria R 
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N N , Rla R1a Na N N 

Ri RR 
FiN Ra 

Rla Rl ,and 

RIa N N Ria 

R13 

Rna 

39. The dosage form of any one of claims 1-4, or a salt thereof, wherein R Iis 

N 

(Rla)m~T 

wherein m is 0, 1, 2, 3, 4, 5. or 6 and each R" is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl. alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of Ra are independently 

optionally substituted by deuterium.  

40. The dosage form of any one of claims 1-4, or a salt thereof, wherein R1 is 

(Rk 'a)m-- N 

wherein m is 0, 1, 2, 3, 4 5, or 6 and each R is, where applicable, 

independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, 

wherein the alkyl. haloalkyl, alkoxv, hydroxy, and heteroaryl of Ra are independently 

optionally substituted by deuterium.  

41. The dosage form of any one of claims 1-4, or a salt thereof, wherein R1 is 

N 
N 

Ng dR1am 
whereinm is 0, 1, or 2 and each R" is, where applicable, independently 

deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkyl.  

haloalkyl, alkoxy, hydroxy, and heteroaryl of R" are independently optionally substituted by 

deuterium.  
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42. The dosage fom of any one of claims 1-4, or a salt thereof, wherein RI is selected 

F N N CF3 N CF3 F3 C N 

NN N N N 

from the group consisting of 

F 

I F N NN N. N- N. N.

FF 

CI 
CIN N F~ f N . N 

N. ~ . ,N N . N N. N 
F 

CF3 O 
NN CF 3 F3C, N: N o N N 

NN N N N 
N 

N N N N N N 

and any of the foregoing 

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

43. The dosage form of any one of claims 1-4, or a salt thereof wherein R is selected 

N6 N 

N NNN N 

from the group consisting of 

F N 
F F 

F Br 
F 

N N N 

N N -N N N N N N N N N N N N N N 
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F 

N N N N FN 

~' N 0 NN N 0, 

'N -N 'IN IN F I 'N .N N N 

.N ~ N '. 

N2 N' " N N ". N"' N" N K-N KN N KNK
H2N 

: 

NH N N N- -N N 
N' N 

N N N'NJ N S NHSN S N HN N 0NN I 

H H 
N N HN-N N H K' r'N K N I N 

H 
and any of the foregoing 

groups wherein any one or more hydrogen atom(s) are replaced wih deteriim atom(s), 

44. Thedosage form of any one of claimis1-4, ora salt thereof, wherein R'Is selected 

NF3O NN 

F .NI i., 
y N NF 3C 

fromthe joup consisting of F I, 

CF3 F3C N 1  N N N~N N 

N YN N- .- N F3C F3  N 

N F- N N (,N~I- N 

NI 
*y 
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~ CF3~-3C 

CF 3 

OCH 3 
H3 

N N 

FNN 

H3U F 

F 
~N 

N 

and any of the foregoing groups wherein any one or more 

hydrogen atom(s) are replaced with deuterium atom(s).  

45. Thedosage form of any one of claims 1-4, or a salt thereof, wherein R is selected 

F 
F N N c~ N 

N- F 

from the group consisting of 

N N N 

N \ -- N \.--I NN 

- and any of the foregoing 

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

46. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

R3 

- , wherein n is 1, 2, 3, 4, 5, or 6, and R 3 is Ci-C2 alkyl optionally substituted by fluoro; 

phenyl optionally substituted by fluoro; pyridinyl optionally substituted by fluoro or methyl; 

or cyclopropyl optionally substituted by fluoro.  

47. The dosage fonn of any one of claims I to 14 or 27-45, or a salt thereof wherein R2 is 

0 
F F F F F 

F 
selected from the group consisting of - 1
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F 
F/F F 

N 0 0 0 F 0 0 

F F 

I 

F 

0 O F O 0 N 

F 

FF 

0 

O N O".I, N - Fx N H N 

and any of the 

foregoing groups wherein any one or more hydrogen atom(s) are replaced with deuteium 

atom(s).  

48. The dosage form of any one of claims I to 14 or 27-45 or a salt thereof, wherein R2 is 

OH F F 

H OH OH O 
selected from the group consisting of

N 
OH OOH H F F H 

OH _L OH _[ OH OH0 

SO OOO 

0O OH OH 0 

~-~ K 0  Nf' N 7 
HH 

- and anv 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 I to 11, or a salt thereof, wherein R is C3-C 

alkyl substituted b both fluorine and -OCH3.  

50. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

C[-C6 alkyl optionally substituted by -OR3 .and R3 is phenyl optionally substituted by fluorine.  

51. Tie dosage form of any oneof claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

C1-C6 alkyl optionally substituted by -OR3, and R3 is pyridinyl optionally substituted by 

fluorine or methyl.  

52. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 

is C-C alkyl substituted by R2 wherein R2a is halogen.  

53. Tie dosage form of any oneof claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

C1-C6 alkyl substituted by R2 wherein R2 ' is deuterium.  

54. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof. wherein R2 is 

C1-C1 alky substituted by R2 wherein R is 3- to 12-membered heterocyclyl optionally 

substituted by oxo.  

55. Tie dosage form of any oneof claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

C1-Cr alkyl substituted by R2 wherein R2 is 4- to 5-membered heterocyclyl optionally 

substituted by oxo.  

56. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

CI-C6 alkyl substituted by R2 wherein R2 iS C6-C14 aryl optionally substituted by halogen or 

-OR 6.  

57. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R is 

C1-C alkyl substituted by R2 wherein R2 is phenyl optionally substituted by halogen or 

OR.  
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58. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

Ci-C6 alkvl substituted by Ra wherein R2a is 5- to 10-membered heteroarvl optionally 

substituted by CI-C6 alkyl.  

59. The dosige form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

C1-C6 alkyl substituted by R2 wherein R2 a is pyrazolyl optionally substituted by methyl.  

60. The dosage form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

Ci-C6 alkyl substituted by Ra wherein R2 is C1-Cs cycloalkyl optionally substituted by -CN, 

halogen, or -OR.  

61. The dosige form of any one of claims I to 14 or 27-45, or a salt thereof, wherein R2 is 

C1-C6 alkyl substituted by R2` wherein R 2a is -S(O)2R 3.  

62. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is pyridyl 

optionally substituted by R".  

63. The dosage form of any one of claims 1-4, or a salt thereof, wherein R' is indazolyl 

optionally substituted by RIa.  

64. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is lH

pyrrolopyridyl optionally substituted by R1 

65. The dosage form of any one of claims 1-4, or a salt thereof wherein R is quinolinyl 

optionally substituted by R 

66. The dosage form of any one of claims 1-4, or a salt thereof, wherein R is phenyl 

optionally substituted by RI 

67. Thedosage form of any one of claims 1-4, or a salt thereof, wherein R is indanyl 

optionally substituted by Ri.  
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68. 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. 1-66 in FIG. I 

69. A dosage form configured for daily administration, comprising a pharmaceutically 

acceptable carrier or excipient and a unit dose of a compound, or a salt thereof, selected from 

CompoundiNos. 1-147.  

70. 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. 1-665.  

71. A dosage form configured for daily administration, comprising a pharmaceutically 

acceptable carnieror excipient and a unit dose of a compound, or a salt thereof, selected from 

CompoundNos. 1-780.  

12. The dosage form of claim 1, wherein the compound is (S)-4-((2-methoxyethyl)(4

(5,6,7,8-tetrahydro-18-naphthyridin-2-yl)buty)amino)-2-(quinazolin-4-ylamino)btanoic 

acid: 

N0 

H 
HN N N', N 

HO 0 

or a salt thereof 

73. The dosage form of any one of claims 1-72 comprising about. 1, 5.5, 75, 10, 15, 

20, 25, 30, 35, 40, 50, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, or 125 ig of the 

compound, or a range between any two of the preceding values.  

74. The dosage form of any one of claims 1-72, comprising an amount of the compound 

inning of about one of: 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.  
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75, The dosage form of any one of claims 1-72, comprising the compound in an amount 

effective on administration to an individual to produce a Cmax in plasma of the individual in 

ng/mL of at least about one of 700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 

1250, 1300, 1350, 1400, 1450, or 1500, or a range between any two of the preceding 

concentrations.  

76. The dosage form of any one of claims 1-72, comprising the compound in anamount 

effective on administration to an individual to produce aCmax in ng/mL in plasma of the 

individual, the Cmax corresponding to a plasma-adjusted concentration effective to inhibit a 

percentage of avp 6or vf1 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.  

77. A method of treating a fibrotic disease in an individual in need thereof comprising 

administering the dosage form of any one of claims I to 76 or a pharmaceutically acceptable 

salt thereof daily to the individual.  

78. The method of claim 77, wherein the fibrotic disease is pulmonary fibrosis, liver 

fibrosis, skin fibrosis, cardiac fibrosis, kidney fibrosis, gastrointestinal fibrosis, primary 

sclerosing cholangitis, or biliary fibrosis.  

19. The method of claim 78, wherein the fibrotic disease is liver fibrosis, cardiac fibrosis, 

primary sclerosing cholangitis, or biliary fibrosis.  

80. The method of any one of claims 77-79, wherein the daily administering is given one 

time, two times, three times, or four times daily.  

81. The method of any one of claims 77-79, wherein the daily adininistering 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 of700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 

1400, 1450, or 1500, or a range between any two ofthe preceding concentrations.  
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83. The method of claim 77, comprising administering the dosage form to the individual 

effective to produce a Cmax in ng/mL in plasma of the individual, the Cmax corresponding to a 

plasma-adjusted concentration effective to inhibit a percentage of avP6 or avPi 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.  

84. A kit comprising a dosage form of any one of claims I to 76.  

85. The kit of claim 84, further comprising instructions for the treatment of a fibrotic 

disease.  

86. The kit of claim 84, further comprising instructions for daily administration of the 

dosage forn to an individual in need thereof.  

87. The kit of claim 84, further comprising instructions for administration of the dosage 

form to an individual in need thereof one, two, three, or four times daily.  

88. The kit of claim 84, further comprising instructions for administration of the dosage 

form to an individual in need thereof once daily.  

89. The kit of claim 84, further comprising instructions for administration of the dosage 

form to an individual in need thereof to produce a Cmax in plasma of the individual in ng/mL 

of at least about one of 700, 750 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 

1300, 1350, or 1400, or a range between any two of the preceding concentrations.  

90. The kit of claim 84, further comprising instructions for administration of the dosage 

form to an individual in need thereof to produce a Cmax in g/nin plasma of the individual, 

the Cmax corresponding to a plasma-adjusted concentration effective to inhibit a percentage of 

avp6 or av3i 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 avP6 or avp1 integrin in an individual comprising 

administering the dosage form of any one of claims I to 76 or a pharmaceutically acceptable 

salt thereof 

92. The method of claim 91, comprising administering the dosage forn 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, 

or 1400, or a range between any two of the preceding concentrations.  

93. The method of claim 91, comprising administering the dosage form to the individual 

effective to produce a Cnax in ng/mL in plasma of the individual, the Cmax corresponding to a 

plasma-adjusted concentration effective to inhibit a percentage of vfp or v[31 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.  

94. A method of inhibiting TGFP activation in a cell comprising administering to the cell 

the dosage form of any one of claims I to 76 or a pharmacutically acceptable salt thereof.  

95. The method of claim 94, comprising administering the dosage forn to the cell 

effective to produce a Cm.x of the compound at the cell in ng/mL 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.  

96. The method of claim 94, comprising administering the dosage form to the cell 

effective to produce a Cmax in ng/mL in the cell, the Cmax corresponding to a concentration 

effective to inhibit a percentage of avPj or avl iof the cell of at least about one of 50, 55, 60, 

65, 70, 75, 80, 85, 90, 95, or 100, or a range between any two of the preceding percentages.  

97. The dosage form of any of claims 1-76 or a salt thereof for use in inhibiting avP6 or 

avfi integrin, the use comprising administering the dosage form to an individual in need 

thereof in an amount effective to inhibit the v3s or avgi integrin.  

98. The dosage form of claim 97, the use comprising administering the dosage form to the 

individual effective to produce a Cmax of the compound in plasma of the individual in ng/mL 
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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.  

99. The dosage forn of claim 97, the use comprising administering the dosage form to the 

individual effective to produce a Cmax in ng/mL in plasma of the individual, the Cmax 

corresponding to a plasma-adjusted concentration effective to inhibit a percentage of vP6 or 

avp1 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.  

100. A method of modulating the activity of at least one integrin in a subject in need 

thereofcomprisingadministeringtothesubject 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 least one integrin in the subject, the at least one integrin including at least one of avi 

integrin and avP6 integrin.  

101. The method of claim 100, comprising inhibiting the activity of one or both of avi 

integrin and avP6 integrin in the subject.  

102. The method of claim 100 or claim 101, wherein the subject has or is at risk of a 

fibrotic disease selected from the group consisting of: idiopathic pulmonary fibrosis (IPF), 

interstitial lung disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease 

(NAFLD), nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, 

Alport syndrome, primary sclerosing cholangitis (PSC), primary biliary cholangitis, biliary 

airesia, systemic sclerosis associated interstitial lung disease, scleroderma, diabetic 

nephropathy, diabetic kidney disease, focal segmental glomeruloscierosis, chronic kidney 

disease, and Crohn's Disease; and 

wherein the method comprises inhibiting the activity of one or both of vi integrin 

and avs6 integrin in the subject, thereby treating the fibrotic disease 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 avi 

integin and av0 4integrin in the subject, thereby treating the fibrotic disease 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 being effective to inhibit 

the activity of at least avgi integrin, thereby treating the subject for NASH.  

105. The method of claim 100 or claim 101, the subject being in need of treatment for IPF, 

the amount of the dosage form administered to the subject being effective to inhibit the 

activity of at least av- integrin, thereby treating the subject for IPF.  

106. The method of claim 100 or claim 101, the subject being in need of treatment for 

PSC, the amount of the dosage form administered to the subject being effective to inhibit the 

activity of at least one of avps integrin and avpi integrin, thereby treating the subject for PSC.  

107. The method of claim 100 or 101, 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.  

108. The method of claim 100 or 101, comprising administering the dosage form to the 

individual effective to produce a Cmax in ng/mL in plasma of the individual, the Cmax 

corresponding to a plasma-adjusted concentration effective to inhibit a percentage of avP6 or 

avpi 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.  

109. A method of treating a subject in need thereof, comprising administering to the 

subject a therapeutically effective amount of a dosage form of any one of claims 1-76, 

wherein the subject has at least one tissue in need of therapy and the tissue has at least one 

elevated level of: 

avpi ntegrin activity and/or expression; 

avP6 integrin activity and/or expression; 

a pSMAD/SMAD value; 

new collagen formation or accumulation; 

total collagen; and 

Type I Collagen gene Collal expression; 
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and wherein the level is elevated compared to a healthy state of the tissue.  

110. The method of claim 109, wherein the method selectively reduces Xvi integrin 

activity and/or expression compared to avP6 integrin activity and/or expression in the subject.  

111. The method of claim 109, wherein the method selectively reduces avps integrin 

activity and/or expression compared to avpi integrin activity and/or expression in the subject.  

112. The method of claim 109, wherein the method reduces both v i integrin and avPs 

Integrin activity and/or expression compared to at least one other av-containing integrin in 

the subject.  

113. The method of claim 110 orI 11 wherein the activity of avPi integrin in one or more 

fibroblasts is reduced in the subject.  

114. The method of claim 110 or 111, wherein the activity of av6s integrin in one or more 

epithelial cells is reduced in the subject.  

115. The method ofany one ofclaims 109-114, wherein the at least one tissue in the 

subject comprises one or more of: lung tissue, liver tissue, skin tissue, cardiac tissue. kidney 

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

116. The method of any one ofclaims 109-115, wherein the tissue has an elevated 

pSMlAD2/SMIAD2 value or an elevated pSMAD3/SMAD3 value compared to the healthy 

state ofthe tissue.  

117. The method of any one of claims 109-115, comprising administering the dosage form 

to the subject effective to produce a Cmax ofthe compound in plasma ofthe subject in ng/mL 

ofat leastabout 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 ofthe preceding 

concentrations.  

118. The method of claim 91, comprising administering the dosage forn to the individual 

effective to produce a C.ax in ng/mL in plasma ofthe subject, the Cmax corresponding to a 
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plasma-adjusted concentration effective to inhibit a percentage of each of avp6 and/or avi in 

the subject, each percentage independently selected from 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.  

119. A method of characterizing the antifibrotic activity of a small molecule in a subject, 

comprising: 

providing a first live cell sample from the subject, the first live cell sample characterized by 

the presence of at least one integrin capable of activating transforming growth factor f3 (TGF

p) from latency associated pepide-TGF-f3; 

determining a first pSMAD/SMAD value in the first live cell sample; 

administering the small molecule to the subject; 

providing a second live cell sample from the subject, the second live cell sample 

being drawn from the same tissue in the subject as the first live cell sample; 

determining a second pSMAD/SMAD value in the second live cell sample; 

characterizing the antifibrotic activity of the small molecule in 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 is 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 comprises one of lung tissue, liver 

tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal tissue, gall bladder tissue, and 

bile duct tissue.  

122. The method of claim 120, wherein each live cell sample comprises a plurality of 

alveolar macrophages derived from a bronchoalveolar lavage fluid of the subject.  

123. The method of claim 120, the method further comprising conducting a 

bronchoalveolar lavage on a lung of the subject effective to produce a bronchoalveolar lavage 

fluid that comprises the plurality of macrophages as a plurality of alveolar macrophages.  
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124. The method of claim 120, wherein the subject has a fibrotic disease selected from the 

group consisting of: idiopathic pulmonary fibrosis (IPF)., interstitial lung disease, radiation

induced pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD), nonalcoholic 

steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport syndrome, primary 

sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis 

associated interstitial lung disease, sclerodenna, diabetic nephropathy, diabetic kidney 

disease, focal segmental glomeirulosclerosis, chronic kidney disease, and Crohn's Disease.  

125. The method of claim 120, wherein the subject has psoriasis.  

126. The method of claim 119, wherein the at least one integrin comprisesav.  

127. The method of claim 119, wherein the at least one integrin comprises avf1.  

128. The method of claim 119, wherein the at least one integrin comprises vp6 .  

129. The method of claim 119, wherein: 

determining the first pSMAD/SMAD value in the at least one live cell comprises determining 

a pSMIAD2/SMAD2 value or a pSMAD3/SMAD3 value; and 

determining the second pSMAD/SMAD value in the at least one live cell after 

contacting the at least one live cell with the small molecule comprises determining a 

pSMAD2/SMAD2 value or a pSMAD3/SMAD3 value.  

130. The method of any one of claims 119-128, the administering the small molecule to the 

subject being effective to produce a Cmax of the small molecule in 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.  

131. The method ofany one ofclaims 119-128, the administering the small molecule to the 

subject being effective to produce a Cmax in ng/mL in the subject, the Cmax corresponding to a 

concentration effective to inhibit a percentage of each of avf3 and/or avfi in the subject, each 

percentage independently selected from 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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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 

integrin capable of activating transforming growth factor p (TGF-p) from latency associated 

peptide-TGF-p; 

determining a first pSMAD/SMAD value in the first live cell sample; 

administering a small molecule to the subject; 

providing a second live cell sample from the subject, the second live cell sample 

being drawn from the same tissue in the subject as the first live cell sample; 

determining a second pSMAD/SMAD value in the second live cell sample; 

comparing the second pSMAD/SMAD value to the first pSMAD/SMAD value; and 

administering the small molecule to the subject if the second pSMAD/SMAD value is 

lower than the first pSMAD/SMAD value.  

134. The method of claim 133, wherein each live cell sample is a plurality of cells derived 

from a tissue of the subject, or a plurality of macrophages associated with the tissue of the 

subject.  

135. The method of claim 134, wherein the tissue comprises one of lung tissue, liver 

tissue, skin tissue, cardiac tissue, kidney tissue, gastrointestinal tissue, gal bladder tissue, and 

bile duct tissue.  

136. The method of claim 134, wherein each live 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 lung 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 consisting of idiopathic pulmonary fibrosis (IPF), interstitial lung 
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disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD), 

nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport 

syndrome, primary sclerosing cholangitis (PSC), primarybiilary cholangitis, biliary atresia, 

systemic sclerosis associated interstitial lung disease, scleroderma, diabetic nephropathy, 

diabetic kidney disease, focal segmental glomerulosclerosis, chronic kidney disease, and 

Croln'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 av.  

141. The method of claim 133, wherein the at least one integrin comprises avpi.  

142. The method of claim 133, wherein the at least one integrin comprisesaCv56.  

143. The method of claim 133, wherein: 

determining the first pSMAD/SMAD value in the first live cell sample comprises 

determining a pSMAD2/SMAD2 valueor a pSMAD3/SMAD3 value; and 

determining the second pSMAD/SMAD value in the at least one live cell after contacting the 

first live cell sample with the small molecule comprises determining a pSMAD2/SMAD2 

value or a pSMAD3/SMAD3 value.  

144. The method of any one of claims 133-143, the administering the small molecule to the 

subject being effective to produce a Cmax of the small molecule in the subject in ng/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 oneof claims 133-143, the administering the small molecule to the 

subject being effective to produce a Cmax in ng/mL in the subject, the Cmax corresponding to a 

concentration effective to inhibit a percentage of each of v3s and/or av[i in the subject, each 

percentage independently selected from 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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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 inmg of about one of: 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 in 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 Cmax in 

plasma of the individual in ng/mL of at least about one of 700 750, 800, 850, 900, 950, 1000, 

1050, 1100, 1150, 1200, 1250, 1300, 1350, 1400, 1450, or 1500, or a range between any two 

of the preceding concentrations, the compound being the compound recited in any of claims 

1-76.  

149. A method of treating a fibrotic disease in an individual in need thereof, comprising 

administering to the individual an amount of a compound effective to produce a Cmax in 

ng/mL in plasma of the individual, the Cmax corresponding to a plasma-adjusted concentration 

effective to inhibit a percentage of each of vPv and/or avpi in the subject, each percentage 

independently selected from 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, the compound being the 

compound recited in any of claims 1-76.  
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