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TREATMENT OF RESPIRATORY DISEASES WITH AMING ACID COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATIONS
{0001} This application claims prionty benefit of U.S. Provisional Application No.

63/021,674, filed May 7, 2020, which s incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

{0002] Acute and long-term organ and systemic damage may be modulated by mtegrins. For
gxaruple, acute lung ijury may be caused by exogenous factors. Acute respiratory distress
syndrome {ARDS), a conumon disorder with high mortality, bas been examined with various
models. Studies of avPs integrin with inhibition using targeted antibodies mice have shown
that such integrins may mediate alveolar permeability relevant o acute lung damage. ARDS
may be caused bv or associated with dlness and wyury, for example: sepsis; particulate
mhalation via smoke or pollution; chemical exposure, ¢.2., fume inhalation; aspiration of
fiuads, such as vomit or water; infection, ¢.g., leading o pneumoma, pancreatitis; massive
blood transfusions; local or systemic burns, and significant injury, ¢.g., svstemic, or local to,
¢.g., to the brain or chest. For example, in cases of lung infection, avfs expression may be
clevated, causing increased TOF-P levels that may lead to pneumonia, which may progress to
ARDS. ARDS may lead to a variety of damage, such as epithehal cell death, alveolar and
vascular leak, mcreased vomune cell infiliration, mhibttion of sodium chanunel transport of

fluid out of alveoh, and fibroproliferation.

{0803} For example, one infection which may lcad to ARDS is the coronavirus SARS-CoV-2
and its mutants, the causative agents of COVID-19 discase, which have infected millions of
people, killed hundreds of thousands, and caused worldwide disruption. There are corrently
no drags or vaceines with proven clinical efficacy to treat subjects who have contracted
COVID-19, or to mutigate SARS-CoV-2Z infection in new subjects. Subjects with COVID-19
may suffer acute damage to organs, such as the fungs, and also liver, kidney, heart, and brain,
not o mention blood vessel disfunction leading to strokes and other damage associated with
blood vessel occlusion. Such acute damage to organs, e.g., ARDS, may lead to death.
Morcover, in subjects that survive COVID-19, there have been reports of long-term or

chronic systemic and organ damage.
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{8004} 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 fatlure. Over-
expression of mntegring such as avPe may lead to or be associated with pulmonary fibrosis

assoctated with theumatoid arthrifis or progressive familial intrahepatic cholestasis, or PFIC.

{0605} The avfs integriv 1s expressed jo epithelial cells, and binds to the latency-~associated
peptide of transformung growth factor-B1 (TGFR1) and mediates TGFPI activation. Its
expression level is significantly increased after injury to lung and cholangiocvies, and plays a
critical i vivo role in tissue fibrosis. Increased levels related to disease or tyury are also
associated with increased mortality.

10806} The present disclosure appreciates that treating discases modulated by integrins may
be a challenging endeavor.

BRIEF SUMMARY OF THE INVENTION

{00071 In one aspect, provided is a method of therapy for a condition in an individual 1n need
thereof. The method can include providing the mndividual in need of treatment for the
condition. The method can include adonunisienng to the individual a compound of formula

{Iy:

210 Rt Rz L
O OH

{8608} or a salt thereof, wherein the variables in formula (1) are described herein. The
condition can include one or more of causation by or association with an infectious agent,
shock, pancreatitis, or trauma. The condition can imchude one or more of pulmonary fibrosis
associated with rheumatoid arthritis or progressive familial intrahepatic cholestasis (PFIC).
Also provided is a compound of formula (1), or any variation thereof detailed herein, ora
pharmaceutical composition thereof, for use m the treatment of a condition. The condition
can include one or more of: causation by or association with an infectious agent, shock,

pancreatitis, or trauma.
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{8805} Also provided is a compound of formula (1), or any vanation thereof detailed herein,
or a pharmaceutical composition thereof, for use in the treatment of a condition. The
condition can include one or more of pulmonary fibrosis associated with rheumatoid arthritis

or progressive familial intrahepatic cholestasis (PFIC).

{8618} Alsc provided is use of a compound of formula (1), or any variation thereof detailed
herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
mnchiding any of the foregoing, n the manufacture of a medicament for the treatment of a
condition. The condition can inchide one or more of! causation by or association with an

mfectious agent, shock, pancreatitis, or trauma.

{0811 Also provided is use of a compound of formula (), or any variation thereof detailed
herein, or a pharmaceutically acceptable salt thereof. or a pharmaceutical composition
inchiding any of the foregoing, n the manufacture of a medicament for the freatment of a
condition. The condition can include one or more of pulmonary fibrosis associated with
rheumatord arthritis or progressive familial intrahepatic cholestasis (PFIC).

{8012} Further provided is a kst including a compound of formula (1), or any vanation thercof
detailed herein, or a pharmaceutically acceptable salt thercof. In some embodiments, the kit
includes instructions for use according to a method described herein, such as a method of
therapy for a condition in an individual 1o need thereof. In various embodiments, the
condition can include one or more of causation by or association with an infectious agent,
shock, pancreatitis, or trauma. In several embodiments, the condition can inclade one or more
of pulmonary fibrosis associated with rheumatoid arthritis or progressive familial intrahepatic

cholestasts (PFIC).

BRIEF DESCRIPTION OF THE FIGURES

{8613} FIG. 1 shows compounds 1-780 as disclosed herein.

{6014} FIG. 2 shows Table B-3, with biclogical data for various compounds disclosed herein.

DETAILED DESCRIPTION OF THE INVENTION

{0015 The present disclosure provides, inter alia, compounds of formula (1), and variations

thereof, or a salt thereof, pharmaceutical compositions including compounds of formula (I} or

~
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a salt thereof, and methods of using such compounds and compositions in treating the

conditions disclosed herein.
Definitions

{6016} For usc herein, unless clearly indicated otherwise, use of the terms “a”, “an” and the

like refers to one or more.

{8617} Reference to “about” a value or parameter herein includes (and describes)
cmbodiments that are directed to that value or parameter per se. For example, description

referring to “about X7 includes description of X7

{6018} “Alkyl” as used herem refers to and includes, unless othorwise stated, a saturated
lincar (i.e., unbranched}) or branched univalent hydrocarbon chain or combination thereof,
having the number of carbon atoms designated (.e., C1~Cio means one to ten carbon atorms).
Particular alkyl groups are those having 1 to 20 carbon atoms {a “C1-Coe alky1l”), having 1 1o
10 carbon atoms {a “Ci~-Cis alky!”), baving 6 to 10 carbon atoras (a “Cs~Cro alky!™), haviog 1
to 6 carbon atoms (a “C1-Ce alkyl”), having 2 to 6 carbon atoms {a “Co-Cs alkyl™), or having
1 to 4 carbon atoms {a “Ci~Cq alkeyl™). Examples of alkvl groups include, but are not limited
to, groups such as methyl, ethyf, n-propyl. isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-

pentyl, n-hexyl, u-heptyl, n-octyl, n-nonyl, n~decyl, and the bike.

{8619} “Alkviene” as used hercin refers to the same residues as alkyl, but having bivalency.
Particular alkviene groups are those having 1 1o 20 carbon atoms {a “Ci-Cuo alkylene™),
having 1 to 10 carbon atoms {a “Ci-Cie alkylene”), having 6 to 10 carbon atoms {a “Cs-Cre
atkylene™), having 1 to 6 carbon atoms (a “Ci-Cs alkylene™), 1 to § carbon atoms (a “Ci-Cs
atkylene™), 1 to 4 carbon atoms (a “Ci-Cs alkylene™} or 1 to 3 carbon atoms {(a “C1-Cs
alkviene™). Examples of atkvlene mnclude, but are not limited to, groups such as methylene
(-CHz-), ethyiene (-CHuCHz-), propylene ((CH2CHLCH-), isopropylene (CH2CH(CH:)-),
butviene (~CH(CHzpCH-), isobutyiens («|CHCH(CH:)CHz-), pentyiene {(-«CHz(CH1)sCHz-),
hexylene (-CHaCH20CH2-), heptyiene ((CHa{CH2)sCH2-), octylene (-CHz{(CHa)e(CHz-), and
the like.

{0620} “Alkenyl” as used herein refers to and includes, unless otherwise stated, an
unsaturated linear (7 e., unbranched) or branched univalent hydrocarbon chain or combination
thereof, having at least one stte of olefinic unsaturation {7.e., having at least one moiety of the

formula C=C} and having the munber of carbon atoms designated (Fe., Co-Cre means two 1o
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ten carbon atoms). An alkenyl group may have “cis” or “trans” configarations, or
alternatively have “E” or “2” configurations. Particular alkenyl groups are those having 2 to
20 carbon atoms {a “C2-Cro alkenyl™), having 6 to 10 carbon atoms (3 “Ce-Cio alkeny!™},
having 2 to 8 carbon atoms {a “C2-Cs alkenvl™), having 2 to 6 carbon atoms {a “C2-Ce
alkenyl”}, or having 2 to 4 carbon atoms (8 “Ca-Cs alkenyl”). Examples of alkenyl group
inclade, but are not limited to, groups such as ethenyl {or vinyl), prop-1-envl, prop-2-envi (or
allyl), 2-methviprop-~1-enyl, but-1-enyl, but-2-cuvl, but-3-cnyl, buta~1,3-dienvi, 2~
methvibuta-1 3-dienvl, pent-1-enyl, pent-2-enyl, hex-l-envl, hex-2-enyl, hex-3-envl, and the

like.

{3021] “Alkenylene” as used herein refers to the same residues as alkenvyl, but having
bivalency. Particular alkenylene groups are those having 2 to 20 carbon atoms {a “(2-Cw
alkenylene™), having 2 to 10 carbon atoms {a “C2-Cio alkenylene™), having 6 to 10 carbon
atoms {a “Ce-Cio alkenylene™), having 2 to 6 carbou atoms (a “C2-Cs atkenylene™), 2 to 4
carbon atoms (a “Cr-Cq alkenylene™ or 2 to 3 carbon atoms {a “Cz-Cs alkenylene™).
Examples of alkenviene mclude, but are not linuted to, groups sach as ethenvlene (or
vinylene) (-CH=CH-}, propenviene (-CH=CHCH:z-}, 1 4-but-1-envienc (-CH=CH-CH2CH:-},
L4-but-Z-enviene (-CH2CH=CHCH»-), 1,6-hex-1-coylene (~CH=CH-(CH2):CHz-), and the
tike.

{6022} “Alkynyvl” as used berein refors to and includes, unless otherwise stated, an
unsaturated linear (7.e., unbranched) or branched univalent hyvdrocarbon chain or combination
thereof, having at least one site of acetylenic unsaturation {{.¢., having at least one moiety of
the formula C=C) and having the number of carbon atoms designated (i.e., C2-Cio means two
to ten carbon atoms). Particular alkynvl groups are those having 2 to 20 carbon atoms {a “Cz-
Cao alkynyi™), having 6 to 10 carbon atoms (2 “Ce-Cuo alkynyl”), having 2 to 8 carbon atoms
{a “Cz-Cs alkynyl™), having 2 to 6 carbon atoms (a “Ca-Cs alkynyvl™), or having 2 to 4 carbon
atoms {a “Car-Ca alkyny!l™). Examples of alkynyl group include, but are not luuted to, groups
such as ethynyl {or acetvlenyl), prop-1-vnvl, prop-2-vnyi {or propargyl}, but-i-ynyl, but-2-
yoyi, but-3-yayl, and the hike.

{0023} “Alkynylene” as used herein refers to the same residues as alkynyl, but having
bivalency. Particular alkvnylene groups are those having 2 to 20 carbon atoms {a “C-Cae
atkynylene™), having 2 to 10 carbon atoms {8 “Cr-Cro alkynylene™, having 6 to 10 carbon
atoms {a “Ce-Cio alkynylene™), having 2 to 6 carbon atoms {a “>-Cs alkynylene™), 2 to 4
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carbon atoms {a “Co-Cq alkynylene™ or 2 to 3 carbon atoms {a “C2-Cs alkynylens™.
Examples of alkynviene include, but are not limited to, groups such as ethynylene {or

acetylenviene) (~C=C-), propvnylene ((C=CCH:z-), and the like.

{8624} “Cycloalkyl” as used herein refers to and imchudes, uniess otherwise stated, saturated
cyclic univalent hydrocarbon structures, having the number of carbon atoms designated (i.e.,
C3-Cio means three to ten carbon atoras). Cycloalky! can consist of one ring, such as
cvclohexyl, or multiple nings, such as adamantyl. A cycloalkyl comprising more than one ring
may be fused, spiro or bridged, or combinations thereof. Particular cycloaliyl groups are
those having from 3 to 12 annular carbon atoms. A preferred cycloalkvl is a cyclic
hydrocarbon having from 3 to 8 annular carbon atoms (a8 "Cs-Cs cycloalky!™), having 310 6
annular carbon atoms (a “C3-Us cycloalkyl™y, or having from 3 to 4 annular carbon atoms (a
"Cs-Ca cycloalkyl"). Examples of cycloalkyl mclude. but are not limited to, cyclopropyl,

cyclobutyl, eyclopentyl, cyclohexyl, cyeloheptyl, norbomyl, and the kike.

{86258} “Cycloalkylene” as used herein refers to the same residues as cycloalkvl, but having
bivalency. Cycloalkylene can consist of one ring or multiple rings which may be fused, spiro
or bridged, or combinations thereof. Particular cyeloalkylene groups are those having from 3
to 12 annular carbon atoms. A preferred cycloalkylene is a cyclic hydrocarbon having from 3
to % annular carbon ators {a "C5-Cs eycloalkylene"), having 3 to 6 carbon atoms {a “C3-Cs
cycloalkyvlene™), or having from 3 to 4 annular carbon atoms (a "Cs-Ca cycloalkylene”).
Examples of cycloalkylene include, but are not limuted to, cvelopropylene, cyclobutylene,
cvclopentylene, cyclohexylene, cycloheptylene, norbornylene, and the like. A cycloalkylene
may attach to the remaining stractures via the same ring carbon atom or different ring carbon
atoms. When a cvcloalkviene attaches to the remaiming structures via two different ring
carbon atoms, the connecting bonds may be cis- or trans- to each other. For example,
cyclopropylene may inclade 1, 1-cyclopropylene and 1,2-cyclopropylene {e.g., cis-1,2-

cvclopropviene or trans-1,2~cvclopropylene), or a mixture thereof.

{8626} “Cvcloalkenyl” refers to and includes, onless otherwise stated, an unsaturated cyclic
non-aromatic univalent hvdrocarbon structure, having at least one site of olefinic unsaturation
(i.e.. having at least one moiety of the formula (=) and having the number of carbon atoms
designated {7.e., U3-Cio means three to ten carbon atoms). Cycloalkenvl can consist of one
ring, such as cyclohexenyl, or multiple rings, such as norbornenyvl. A preferred cveloalkenyl
ig an unsaturated cvclic hydrocarbon having from 3 to # annular carbon atoms (3 “Cs-Cs
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cycloalkenyl™). Examples of cycloalkenvl groups mclude, but are not himited to,

cyelopropenyl, cyclobutenyl, cyvelopentenyl, cvelohexenvl, norbomenyl, and the like.

{8027} “Cycloalkenvlene™ as used heremn refers to the same residues as cycloalkenvl, but

having bivalency.

{6628} “Aryl” or “Ar” as used herein refers to an unsaturated aromatic carbocyelic group
having a single ring {e.g., phenyl} or multiple condensed rings {¢.g., naphthyl or anthrvl)
which condensed rings may or may not be aromatic. Particular aryl groups are those having
from 6 to 14 anoular carbon atores {a “Ce-Cia arvl™). Av aryl group having more than one
ring where at least one ning is non-aromatic may be connected to the parent structure at erther
an aromatic ring position or at a non-aromatic ring posttion. In one vartation, 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,

{8029} “Aryiene” as used herein refers to the same residues as arvl, but having bivaleney.
Particular arylene groups are those having from 6 to 14 annular carbon atoms {a “Ce-C1s

arviene”).

{8638} “Heteroaryl” as used hercin refers to an unsaturated aromatic cyclic group having
from 1 1o 14 annular carbon atoms and at least one annular heteroatom, including but not
himited to heteroatoms such as nitrogen, oxvgen and sulfur. A heteroarvl 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 heteroarvl groups are 5 to 14-
membered rings having 1 to 12 annular carbon atoms and 1 o 6 annular heteroators
mdependently selected from nmitrogen, oxygen and sulfur, § to 10-membered rings having 1 to
8 annular carbon atoms and 1 to 4 annular heteroatoms independently selected from nitrogen,
oxygen and sulfur, or 5, 6 or 7-menmtbered rings having 1 to 5 annular carbon atoms and 1 t0 4
annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one
variation, particular heteroaryl groups are monocyclic aromatic 5-, 6- or 7-membered rings
having from 1 to 6 annular carbon atoms and 1 to 4 annular heteroatoms independently
selected from nitrogen, oxvgen and sulfur, In another vanation, particular heteroaryl groups
are polveychic aromatic rings having from 1 to 12 anmular carbon atoms and 1 o 6 annular
heteroatoms independently selected from nitrogen, oxygen and sulfur. A heteroaryl group
having more than one ring where at least one ting is non-aromatic may be convected to the

parent structure at either an aromatic ring position or at a non-aromatic ring position. In one
7



WO 2021/225912 PCT/US2021/030363

variation, a heteroaryl group having more than one ring where at least one ring 1s non-
aromatic is connected to the parent structure at an arcmatic ring position. A heteroaryl group

may be connected to the parent structure at a ring carbon ators or a ring beteroatom.

{80631} “Heteroarylene™ as used herein refers {o the same residues as hetercaryl, but having
bivalency.

{8032} “Heterocycle”, “hetercoyelic”, or “heterocyclyl” as used hercin refers to a saturated or
an unsaturated non-arcmatic oyclic group having a single ring or multiple condensed rings,
and having from 1 to 14 anoular carbon atoms and from 1 to 6 anular hetoroatoms, such as
nmitrogen, sulfur or oxvgen, and the like. A heterocycle comprising more than one ring may be
fused, bridged or spiro, or any combination thereof, but excludes hetercaryl groups. The
heterocyelyl group may be optionally substituted independently with one or more substitucnts
described hercin. Particular heterocvely! groups are 3 to 14~-membered rings having 1 to 13
annular carbon atoms and | to 6 annular heteroatoms mdependently selected from nitrogen,
oxygen and sulfur, 3 to 12-membered rings having 1 to 11 anmualar carbon atoms and 1 {0 6
annular hetercatoms independently sclected from nitrogen, oxvgen and sulfur, 3 to 10-
membered rings having 1 to 9 annular carbon atoms and 1 1o 4 annular heteroatoms
mdependently selected from nitrogen, oxygen and sulfur, 3 to 8-membered rings having 1 to
7 annular carbon atoms and 1 to 4 annular hetercatoms independently selected from nitrogen,
oxygen and sulfur, or 3 to 6-membered rings having 1 to 5 annular carbon atoms and 1to 4
annular heteroatoms independently selected from nitrogen, oxygen and sulfur. In one
variation, heterocyelyl includes monocyclic 3+ 4-) 5+ 6- or T-membered rings having from 1
w2 1t03 1tod, 11035, or 1 to 6 annular carbon atoms and 1t0 2, 1 t0 3, or 1 to 4 annular
heteroatoms independently selected from nitrogen, oxygen and sulfur, In another variation,
heterocyelyl mchudes polyevelic non-aromatic rings having from 1 to 12 annular carbon
atoms and 1 o 6 annular heteroatoms independently selected from nitrogen, oxygen and

sulfur,

{8633} “Heterocyelylene™ as used herein refers o the same residues as heterocyelyd, but
having bivalency.

{3034] “Halo” 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,
g
3
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dihaloalkyl, trikalocaryl ete. refer to aryl and alkyl substituted with two ("di”} or three {"rt”)
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 10 which each hydrogen 15
replaced with a halo group is referred to as a “perhaloalkyl.” A preferred perhaloalkyl group
1s trifluoromethyl (-CFa). Similarly, “perhaloalkoxy™ refers to an alkoxy group in which a
halogen takes the place of each H in the hydrocarbon making up the alkyl moiety of the

atkoxy group. An example of a perhaloalkoxy group is trfluoromethoxy (—OCF3).
{6635} “Carbonyl” refers to the group (=0,

{8036} “Thiocarbonvl” refers to the group C=5.

{8637} “Oxo™ refers to the moiety =0,

{0038] “D” vefers to deuterium CFD.

{6039} “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 §) of the substituents histed for
that group in which the substituents may be the same of different. In one embodiment, an
optionally substituted group has one substituent. In another embodiment, an optionally
substituted group has two substituents. In another embodiment, an optionally substituted
group has three substituents. In another embodiment, an optionally substituted group has four
substituents. In some embodiments, an optionally substituted grouphas 1102, 1 10 3, 1 to 4,
110 35,2103, 2104, or 2 to 5 substituents. {n one embodiment, an optionally substituted

group is unsubstituted.

{08640} Unless clearly indicated otherwise, “an mdividual” as used herein intends a maramal,
including but not imited to a primate, human, bovine, horse, feline, canine, or rodent. In one

variation, the individual 1s a human.

{0041} Asused hercin, “therapy,” “treatment,” or “treating” is an approach for obtaining
beneticial 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 discase, 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, amecliorating the disease state, providing a renussion (whether
partial or total} of the discase, decreasing the dose of one or more other medications required

9
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to treat the disease, enhancing effect of another medication, delaying the progression of the
disease, increasing the quality of life, and/or prolonging survival. Also encompassed by
“treatment” 15 a reduction of pathological consequence of fibrosis. The methods of the

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

{8042} Asused herein, the term “effective amount” tntends such amount of a compound of
the tnvention which should be effective in a given therapeutic forn. As is understood in the
art, an effective amount may be v one or more doses, 7.e., a single dose or mukltiple 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 pharmaceutically acceptable salt thereof), and a single agent may be considered to be
given in an effective amount if, in conjunction with one or more other agents, a desirable or
beneficial result may be or is achieved. Suitable doses of any of the co-administered
compounds may optionally be lowered due to the combined action {e.g., additive or

synergistic effects) of the compounds.

{0043} A “therapeutically effective amount” refers to an amount of a compound or salt

thereof sufficient to produce a desired therapeutic cutcome.

{3044} Asused herein, “onit dosage form™ refers to physically discrete units, suitable as unit
dosages, each unit contaming a predetermined quantity of active ingredient calculated to
produce the desired therapeutic effect in association with the required pharmaceutical carsier.

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

{B045] As used herein, the term “controlled release”™ refers to a drug-containing formulation
or fraction thereof i which release of the drug 1s not immediate, 7.¢., with a “controlled
release” formulation, administration does not result in inunediate release of the drug into an
absorption pool. The term encompasses depot formulations designed to gradually release the
drug compound over an extended period of time. Controlied release formuldations can include
awide 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-
dependent or non~-pH-dependent solubility, different degrees of water solubility, and the like)
and formulating the mixture according to the desired route of delivery {e.g., coated capsules,

implaniable reservoirs, injectable sohutions containing biodegradable capsules, and the like).

10
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{8846} Asused herein, by “pharmaceutically aceeptable” or “pharmacologically acceptable”
is meant a material that is not biologically or otherwise undesirable, e g.. the material may be
mcorporated into a pharmmaceutical composition adounistered to a patient without causing any
significant undesirable biological effects or inferacting in a deleterious manner with any of
the other components of the composition i which it is contained. Pharmaceutically
acceptable carriers or excipients have preferably met the required standards of toxicological
and manufacturing testing and/or are meluded on the Inactive Ingredient Guide prepared by

the U.S. Food and Drug administration.

{8047} “Pharmaceutically acceptable salts” are those salts which retain at least some of the
biological activity of the free (non-salt) compound and which can be admunistered as drugs or
pharmaceuticals to an individual. Soch salts, for example, mchude: (1) acid addition salts,
formed with morganic acids such as hydrochloric acid, hyvdrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid, oxalic
acid, propionic acid, succinic acid, maleic acid, tartaric acid and the bike; {2} salts formed
when an acidic proton present in the parent compound either is replaced by a metal ion, e g.,
an alkalt metal ton, an alkaline earth ion, or an alumimum ion; or coordinates with an organic
base. Acceptable organic bases include cthanolamine, dicthanolamine, tricthanolanine and
the like. Acceptable morganic bases include alummum hydroxide, calciam hydroxide,
potassium bydroxide, sodim carbonate, sodivm hydroxide, and the like. Pharmaceutically
acceoptable salts can be prepared i siry in the manufacturing process, or by separately
reacting a purntfied compound of the mvention n s free acid or base form with a suitable
organic of inorganic base or acid, respectively, and isolating the salt thus formed during

subscguent purification.

{3348} The term “excipient” as used herein means an imert or mactive 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, mcluding without limitation any substance used as a binder, disintegrant, coating,
compression/encapsulation atd, cream or lotion, hubricant, solutions for parenteral
administration, materials for chewable tablets, sweetener or flavoring, suspending/gelling
agent, or wet granulation agent. Binders mclude, e.g., carbomers, povidone, xanthan gum,
etc.; coatings include, e. g, cellulose acetate phthalate, ethyleellulose, gellan gum,

maltodextrin, enteric coatings, etc.. compression/encapsulation aids include, e.g . calcrum
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carbonate, dextrose, fructose de {de = “directly compressible™), honey de, lactose (anhvdrate
or monohydrate; optiopally in combination with aspartame, celhlose, or microcrystalline
cellutose), starch dc, sucrose, cte.; disimiegrants inchude, e.g., croscarmellose sodum, gellan
gum, sodum starch glyeolate, ete.; creams or lotions inclade, e.g., maltodextrin,
carrageenans, cte.; labricants include, e.g., magnestum stearate, stearic acid, sodium stearyl
fumarate, ¢tc.; materials for chewable tablets include, e. g, dexirose, fructose de, lactose
(reonchydrate, optionally m combination with aspartame or cellulose), ete.;
suspending/gelling agents mclude, e g, carrageenan, sodium starch giycolate, xanthan gum,
cte.; sweeteners include, e g, aspartame, dexirose, fructose de, sorbitol, sucrose de, otc.; and
wet granulation agents mclude, e g, calcium carbonate, maltodextrin, microcrystalline
cellulose, eic.

{(30149] Unless otherwise stated, "sobstantially pure” mtends a composition that contains no
more than 10% tmpurity, such as a composition comprising less than 9%, 7%, 5%, 3%, 1%,

0.5% impurity.

{BOS6] 1t 1s understood that aspects and embodiments described herein as “comprising”

melade “consisting of and “consisting essentially of embodiments.

Methods

{8051} In onc aspect, provided is a method of therapy for a condition in an individual in need
thereof. The method can include providing the individual in need of treatment for the
condition. The method can include administenng to the mdividual a compound of formula

(.

or a salt thereof, whercin:

Rlis Ce-Cig aryl or 3- to §0-membered hetercaryl wherein the Co-Crs arvl and 3- to
10-membered heteroaryl are optionally substituted by R'3;

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R*; -0-C1-Cs alkyl
optionally substituted by R*; C5-Cs cycloalky! optionally substituted by

12
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R, -(0-Cs-Cs eycloalkyl optionally substitated by R?; 3- 10 12-membered heterocyelvi
optionally substituted by R, or -8((3)2R%¢; with the proviso that any carbon atom bonded
directly to a nitrogen atom s cither unsubstituted or substituted with deuterium;

each R is independently Ci-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, Ca-
Cs cycloalkyl, Cs-Ca cyeloalkenyl, 3- to 12-membered heterocyelyl, 5-to 10-membered
heteroaryl, Ce-{C1a aryl, denterium, halogen, -CN, -OR’, -SR?, -NRR®, -N{Oz, -C=NH{ORY),
~CIOIRY, -OC(OWRY, -CIOYOR?, -C{ONRR?, -NRIC(O)R?, -NRC(O)ORY,
NRIC(OINRIR?, -S(OIRY, -S(ORR?, -NRIS(OIR?, -NRIS(ORR?, -S{OINRRS,
-S{ORNRIR or -PUONORMNORY), wherein each R¥1is, where possible, independently
optionaily substituted by deuterium, balogen, oxo, ~ORS, -NR*R’, -C{O)R®, -CN, -S{O)RE,
-S{ORR®, -P(OYORHORT), C:-Cs cyeloalkyl, 3+ to 12-membered heterocyelyl, 5~ to 10-
membered hetercaryl, Us-Cra aryl, or C1-Cs alkyvl optionally substituted by deuterium, oxo,
~(H or halogen;

cach R® R%® R R? and R* is independently oxo or R1%

R 45 C1-Cs alkyl optionally substituted by R* or C-Cs cycloalkyl optionally
substituted by R

R3 is independently hydrogen, deuterium, C1-Co alkyl, Co-Co alkenyl, C2-Co alkynyl,
(s5-Cs cycloalkyl, Ce-Cig aryl, 5- to 6-membered heteroaryl or 3- to 6-membered
heterocvelyl, wherein the C1-Cs alkyl, C2-Cs alkenyl, C2-Ce alkynyl, C3-Co cveloalkyl, Ce-{Cia
arvl, 5- to f-membered heteroaryl and 3- to 6-membered heterocyclyl of RY are independently
optionally substituted by halogen, deuterium, oxo, -CN, ~ORE, -NR¥*R?, -P(O}ORHOR), or
1-Cs alkyl optionally substituted by deuterivm, halogen, -OH or oxo;

R* and R are each independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl,
Ca-Co alkynyl, Cs-Cs cycloalkyl, Ts-Cus aryl, 5~ to 6-membered hetersaryl or 3~ 10 6-
membered heterocyelyvl, wherein the Ci-Co alkyl, Co~Cs alkenyl, C2-Co alkynyl, C3-Cs
cycloalkyl, Cs-Cis aryl, S- 1o 6-membered heteroaryl and 3- to 6-membered heterocvelyl of
R* and R’ are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR®,
-NRER? or C1-Cs alkyl optionally substituted by deuterium, halogen, -OH or oxo;

or B* and R are taken together with the atom to which they attached to form a 3~ to 6-
membered heterocyelvl optionally substituted by deuterium, halogen, oxo, -ORS, -NRR? or

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

13
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R® and R7 are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cos alkenyl optionally substituted by deuterinm,
halogen, or oxo, or C:-Co altkynyl optionally substituted by deuterium, halogen, or oxo;

or R® and R are taken together with the atom to which they attached to form a 3- to 6~
membered heteroeyclyl optionally substituted by deaterim, halogen, oxo or C1-Ce alkyl
optionally substituted by deuterium, halogen, or oxa!

R® and R are each mdependently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, {2-Ce alkenyl optionally substituted by deuterium,
halogen or oxo, or $2-Ce alkynyl optionally substituted by deoternm, halogen, or oxo;

or R® and R? are taken together with the atom to which thev attached to form a 3-6
membered heteroeyelyl optionally substituted by deuterium, halogen, oxo or C1-Ce alkyl
optionally substitated by deuterium, oxo, or halogen;

cach RI® R RIZ and RY are independently hvdrogen or deuterium;

Ri4is deuteriwm;

gis0,1,2,3,4,5 6,7, 0r8;

each RY is independently selected from hvdrogen, deuterium, or halogen;

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

pis3,4,5.6,7 8 ot 9.

{052} In various embodiments, the condition can inclade one or more of: causation by or
association with an infectious agent, shock, pancreatitis, or trauma. In some embodiments,
the condition can include one or more of pulmonary fibrosis associated with rheumatoid

arthritis or progressive familial intrahepatic cholestasis (PFIC).

{0053} in various embodiments, the condition can mchude acute respiratory distress
syndrome (ARDS). The mdividual can have a precursor condition to ARDS. The therapy can
wclade administering the compound to the individaal effective to nutigate progression from
the precursor condition to ARDS in the individual. The condition can inclade a precursor

condition to ARDS.

{8054} In varicus embodiments, the condition can inchude acute respiratory distress
syndrome {ARDS). The imdividual can bave ARDS. The therapy can include admirastering
the compound to the individual effective to mitigate ARDS. The condition can mclude

ARDS.
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{8835} In various embodiments, the condition can mchude causation by or association with
the infectious agent. The infectious agent can sepsis in the individual. The infectious agent
can cause prieumonia 1o the individual. The infectious agent can cause pucurnonia in the
mdividual, and the therapy can nclude adnunistering the compound to the imdividual
effective to mitigate progression from the pneumonia to ARDS 1o the individual. The

condition can be ARDS caused by or associated with the infectious agent.

{8056} In various embodiments, the mdividual can be at risk of the condition. The therapy
can include administering the compound to the individual effective to mitigate the risk. For
cxample, the individual can be at risk of mfection by the infectious agent. The therapy can
melude administering the compound to the individual effective to mitigate the risk of

mfection by the infections agent.

{6057} In various embodiments, the mfectious agent can include one or more of: a bacteria, a
virus, a fungus, or a parasite. For example, the infectious agent can include a virus, e.g., 3
Coronaviridae virus or an Influenza virus. The condition can be ARDS caused by or
associated with the Coronaviridae virus or the Influenza virus. The infectious agentcan be a
severe acute respiratory syndrome-related coronavirus {(SARS-CoV}. For example, the
mfectious agent can be SARS-CoV-1 or SARS-CoV-2. In varicus embodiments, the
individual can have COVID-19. In various embodiments, the condition can include COVID-

19.

{8038} For example, the infectious agent can include a virus, ¢.g., an Influoenza vires. The
condition can be ARDS caused by or assoctated with the Influenza virus. The infectious
ageot can be an Influenza A virus. The mfectious agent can be an Influenza B virus. The
mfectious agent can be an Influenza  virus. The infectious agent can be an Influenza D
virus. For example, the infectious agent can be a strain of the Influenza A virus selected from
the group consisting of HINT, HIN2, H3N2, H3NS, HSN1, H7N7, HINZ, HON2 H7N2,
H7N3, and HIONT. In vanous embodiments, the imdividual can have influenza. In vanous

embodiments, the mfectious agent can include wfluenza.

{B059] Iv various embodiments, the condition can be caused by or associated with the
trauma. The trauma can include at least one of mechanical trauma; barotrauma; thermal
trauma; electrical trauma; radiation trauma; particulate aspiration; fluid aspiration; increased
intracranial pressure; embolism; transfusion-related acute lung mjury; pulmonary trauma

associated with cardiopubmonary bypass; or chemical trauma other than bleomycin. The
15
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condition can be acute respiratory distress syndronie (ARDS) caused by or associated with

the trauma.

{8066} In various embodiments, the condition can mclude over-expression of an av miegrin.
The av integrin can be avfls integrin. The av integrin can be avf integrin. For example, the
condition can include over-expression of the av integrin, e.g., avfls integrin, in one or more
organs. For example, the condition can nclude over-expression of the av mtegrin, e.g., avfls
mtegrin, in lung. The condition can mclude over-expression of uv, ¢.g., avPe, in heart. The
condition can include over-expression of av, e.g., avfls, 1 vascalature. The condition can
nchude over-expression of av, ¢.g., avPs, in brain. The condition can include over-cxpression
of av, e.g., avfs, in kadney. The condition can include over-expression of av, ¢.g., v, in
bladder. The condition can include over-expression of av, €.g., avfs, in urethra. The
condition can include over-cxpression of av, ¢.g., avps, in testes. The condition can include
over-expression of av, €.g., ovPs, i ovaries. The condition can include over-cxpression of v,
e.g.. avPe, i mucosa. The condition can mnclude over-expression of av, e.g., avfs, in smooth
muscle. The condition can include over-expression of av, £.g., avPs, in liver. The condition
can include over-expression of av, ¢.2., avfe, i pancreas. The condition can include over-
expression of gv, ¢.g., avPe, in gall bladder. The condition can include over-cxpression of av,
e.g., avis, in spleen. The condition can inchude over-expression of av, .2, avfs, 1t small
wtestine. The condition can include over-expression of av, €.g., avfs, in large ivtestine. The

condition can include over-cxpression of av, ¢.8., avfs, 10 skin.

{8061} In various embodiments, the condition can be pulmonary fibrosis associated with
rheumatoid arthritis. The condition can be progressive familial intrahepatic cholestasis
(PFIC). The condition can exclude fibrosis other than pulmonary fibrosis associated with
rheumatoid arthritis. The condition can exclude fibrosis. The condition can exchude
progressive familial intrahepatic cholestasis (PFIC). The condition can exclude pulmonary

fibrosis associated with rheumatoid arthritis,

{8662} In various embodiments, the condition can exclude a fibrotic disease selected from the
group consisting of: whiopathic pulmonary fibrosis (IPF), interstitial lung discase, radiation-
mduced pulmonary fibrosis, nonaleoholic fatty hiver discase (NAFLD), nonaleoholic
steatohepatitis (NASH), alcobolic liver discase induced fibrosis, Alport syndrome, primary

sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis
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associated interstitial lung discase, scleroderma, diabetic nephropathy, diabetic kidney

disease, focal segmental glomerulosclerosis, chronie kidney disease, and Croha’s Disease.

{8063} In varicus embodiments, the condition mediated by the av can be ARDS. The ARDS
can be caused by or associated with a fibrotic disease. In some embodiments, the ARDS
caused by or associated with a fibrotic discase can be a separate condition distingt from the
fibrotic disease. The fibrotic disease can be selected from the group consisting of! idiopathic
pulmonary fibrosis (IPF}, mterstitial lung disease, radiation-induced pulmonary fibrosis,
nonalcoholic fatty liver disease (NAFLD), nonaleoholic steatohepatitis (NASH), alcoholic
liver disease mduced fibrosis, Alport svadrome, primary sclerosing cholangitis (PSC),
primary biliary cholangitis, biliary atresia, systemic sclerosis associated interstitial ung
disease, scleroderma, diabetic nephropathy, diabetic kidney disease, focal segmental

glomenilosclerosis, chronic kidney disease, and Crohn’s Disease.

{8664} The method can include selecting the individual for the ARDS caused by or
associated with a fibrotic disease. In some embodiments, the ARDS caused by or associated
with a fibrotic discase can be a separate condition distinct from the fibrotic discase. The
fibrotic disease can be selected from the group consisting of idiopathic pulmonary fibrosis
(IPF}, interstitial hung disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver
discase (NAFLD), nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced
fibrosts, Alport syndrorae, primary sclerosing cholangitis (PSC), primary biliary cholangitis,
biliary atresia, systemic sclerosis associated mterstitial lung disease, seleroderma, diabetic
nephropathy, diabetic kidney disease, focal segmental glomerolosclerosis, chronie kidney

discase, and Crohn’s Discase.

{365} In varicus embodiments, the compound, or a salt thereof, is selected from Compound

Nos. 1-780.

{8066] In various embodiments, the method can mclude providing the compound, or a salt
thercof, to the individual effective to provide a plasma-adjosted concentration in the
individual with respect to the gv integrin in the individaal of at least about one of ICso, 10,
ot {Cs. The gv micgrin can be avis.

{6067} In various cmbodiments, the individual can be warm blooded. For example, the
individual can be a mammal. The individual can be a human. The individual can be one of a

rodent, bovid, ovid, ursine, equine, porcine, pinniped, ungulate, canine, fehine, bat, or
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pangolin. The individual can be avian. For exaraple, the individual can be a chicken, duck,

go0se, swan, or corvid.

{B068] In various embodiments, the individual can be cold-blooded. For example, the

ndividual can be a reptile. The individual can be an amphibian.

{6665} In various embodiments, the mfectious agent can be a human-infectious agent derived
from a nonhuman species. The nonhuman species may be a reservoir for haman-infections
agent. The nonhuman species may be the source of the human-infectious agent. The
nonhuman specics may be the source of an infectious agent capable of mutation mio the
human-infectious agent. The method can mclude admunistering the compound to an
mdividual of the nonhuman reservoir species. For example, SARS-CoV-2 may originate from
a bat species, SARS-CoV-2 may be derived from a virus in the bat species capable of
mutating into SARS-CoV-2, or the bat species may be a reservoir of SARS-CoV-2. Further,
for example, SARS-CoV-2 may onginate from a pangolin, SARS-CoV-2 may be denved
from a virus in the pangolin capable of mutating into SARS-CoV-2, or the pangolin may be a

reservolr of SARS-CoV-2.

{80768] In various embodiments, provided 1s use of a compound represented by fornmda (8} or
a phamacentically acceptable salt thereof in the manufacture of a medicament for the
treatment of a condition, the condition can nclude one or more of: causation by or
association with an infectious agent, shock, pancreatitis, or trawma. The compound can

inchude any aspect or variation described herein for the compound.

{8871} In various embodiments, provided is use of a compound represented by formuda () or
a phamnaceutically acceptable salt thereof in the manafacture of a medicament for the
treatment of a condition, the condition can incliude one or more of: pulmonary fibrosis
associated with rheumatoid arthritis or progressive familial intrahepatic cholestasis (PFIC).

The compound can include any aspect or vanation described herein for the compound.

{6672} o various embodiments, the compound of the method can include any aspect or
variation of the compound described herem. For example, in one aspect, provided is a

compoand of formuda (i1}
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or a salt thereof, wherein:
R is Co-Cra aryl or 510 10-membered heteroary! wherein the Ce-Cia ary! and 5- to

10-membered hetercaryl are optionally substinted by R,

R? is C1-Cs alky! optionally substituted by R*; {3-Ce cycloalkyl optionally substituted

by R%; 3- to 12-membered heterocyelyvl optionally substituted by R™; or -S5(01R%;

cach R'? is mdependently C1-Co alkyl, C2-Co alkenyl, Co-Cs alkynyl, Cs-
Ca cyeloatkyl, Cs-Cs cycloalkenyl, 3~ to [2-membered heterocyclyl, 5- to 10-membered
heteroaryl, Co-Cig aryl, deuterium, halogen, ~-CN, -OR?, -SR?, -NRIR?, -NO:, -C=NH(OR’),
-C{OR?, -OCOR?, -C{O0OR?, -C{OINRIR?, -NRIC(OWRY, -NRIC(O)ORY,
SNRIC(OINRARS, -8R, -S(ORR?, -NRIS(OHRY, -NRIS{ORRY, -S(OHNRR?,
~S{OBENRIR?, or -PUONORMNORY), wherein cach Ri2is, where possible, independently
optionally substituted by deuterium, halogen, oxo, -0OR®, -NRR7_ -C(O)RE, -CN, -S{O}R5,
-S{ORRE, -P(OHOROR"), C:-Cs cycloalkyl, 3- to [2-membered heterocycelyl, 3- 1o 10-
membered heteroaryl, Co-Cua aryl, or £1-Cs alkvl optionally substituted by deutermum, oxo,

-0OH or halogen;
each R? R%® R* R’ and R* is independently oxo or R1%;

R 35 C1-Cs alkyl optionally substituted by R or C3-Cs cycloalky! optionally
substituted by R

R is independently hydrogen, deuterium, C1-Ce alkyl, Ca-Cs alkenyl, C2-Cs alkynvl,
C5-Ce cycloalkyl, Co-Cra aryl, 5- o 6-membered heteroaryl or 3- to 6-mernbered
heterocyelyl, wherein the C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Ci-Cs cycloalkyl, Ce-Cra
arvl, S- to 6-membered heteroaryl and 3- to 6-membered heterocyelyl of R are independently
optionally substituted by halogen, deuterinm, oxo, ~-CN, -OR®, -NR®RY, -P(ONORMORY), or

Ci~Co alkyl optionally substituted by deutertur, halogen, ~OH or oxo;
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R* and R are each independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl,
C2-Co alkynyl, C3-Cs cycloalkyl, Ts-Cia arvl, 5~ to 6-membered hetercaryl or 3- to 6-
membered heterocyelyvl, wherein the Ci-Ce alkyl, Co-Cs alkenyl, Co-Ce alkynyl, $5-Cs
cycloalkyl, Ce-Cia arvl, S- 1o 6-membered heteroaryl and 3~ to 6-membered heterocvelvl of
R* and R’ are independently optionally substituted by deaterium, halogen, oxo, -CN, -OR8,

-NR®R? ar C:-Cs alkyl optionally substituted by deuterium, halogen, -(3H or oxo;

or R* and R are taken together with the atom to which they attached to form a
3- 1o S-membered heterocyvelyi optionally substituted by dewterium, halogen, oxo,
-ORE -NRPR? or C1-Cs alkyl optionally substituted by deutertum, halogen, oxo or

~OH,

R® and R are each independently hydrogen, dewterium, C1-Cs alkyl optionally
substituted by deuteriam, halogen, or oxo, €2-Cs alkenyl optionally sabstituted by deuteriom,

halogen, or oxo, or C:-Ce alkynyl optionally substituted by deuterium, halogen, or ox0;

or R® and R7 are taken together with the ator to which they attached to form a
3- 1o 6-membered beterocyelyl optionally substituted by deutertum, halogen, oxo or

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

R and R’ are cach independently hydrogen, deutertum, Ci-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, Cr-Cs alkenyl optionally substituted by deuterinm,

halogen or oxo, or C2-Ce 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 heterocyelyl optionally substituted by deuterinm, halogen, oxo or Ci-

Ce alky! optionally substituted by deuterium, oxo, or halogen;

each R'® R R and RY are independently hydrogen or deuteriuny;
R is deuterium;

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

pis3,4,56, 7 8,089,
{8073} In one variation s provided a compound of the formula (i), or a salt thercof, wherein

the carbon bearing the CO:H and NHR! moieties is in the “S” configuration. In another
20
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variation is provided a compound of the formula (11}, 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 (11} are also embraced, including racemic or non-racemic nuxtures of g given

compound, and mixtures of two or more compounds of different chemical formulae.

{3674} In the descriptions herein, it is understood that every description, variation,
embodiment or aspect of a moisty may be combined with every description, variation,
embodiment or aspect of other moteties the same as if each and every combination of
descriptions is specifically and individually listed. For example. every description, variation,
ermbodiment or aspect provided herein with respect to R of formula (T} may be combined
with gvery description, variation, embodiment or aspect of R? the same as if cach and every

combination were specifically and individually listed.

{8673} In some embodiments of the compound of formula (ff), or a salt thereof, R! is 5- to
10-membered hetercaryl optionally substituted by R'? In some embodiments, Rl is
pyrimidin-4-y] optionally substituted by R In some embodiments, R! is pyrimidin-d-vy1
optionally substituted by RI2 wherein R*¥is 5- to [0-membered heteroaryl {¢.g.. pyrazoiyi} or
Ci~Cs alkyl optionally substituted by halogen {¢.g., methyl, difluoromethyi, and
triflucromethyl). In some embodiments, R! is pyrimidin-4-yl optionally substituted by R*?
wherein R'? is 5-to 10-membered heteroarvl (e.g., pyrazolyl or pyridinyl) or C5-Ce alkyl
optionally substituted by halogen {e.g., methyl, difluoromethyi, and rifluoromethyl). In some
embodiments, R} is pyrimidin-d-vl substituted by both methyl and triflucromethyl. In some
embodiments, R} is pyrimidin-d-y1 substitated by both methyl and pyridinyl. In some
embodiments, R} is pyrimidin-4-vl optionally substituted by R wherein R'?is Co-Cha aryl
{e.g., phenyl). In some embodiments, R is pyrimidin-4-y1 opticnally substituted by R
wherein R is ~CN. In some embodiments, R! is pyrimidin-2-v1 optionally substituted by
R'% In some embodiments, R! is pyrimidin-2-v1 opticnally substituted by R wherein R19 is
halogen, Ci-Cs alky! optionally substituied by halogen {e.g., methyl or trifluoromethyl), -CN,
or Ca-Cs eveloalkyl (e.g., eyclopropyl). In some embodiments of the compound of formula
{(ID), or a salt thereof, R’ is quinazolin-4-vl optionally substituted by R In some
embodiments, R is quinazolin-4-y1 optionally substituted by R'? wherein R is halogen (¢ g,
fluoro and chloro}, C:i-Cs alkyl optionally substituted by halogen (c.g., methyl or
triftuoromethyl), or C1-Ce alkoxy (e.g., methoxy). In some embodiments, R is quinazolin-4-

vl optionally substituted by R'" wherein R is 3- to 10-membered hetercaryl {e g, pyridinyi).
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In some embodiments, R! is pyrazolopyrimidiny] optionally substituted by R In some
cembodiments, R} is pyrazolopyrimidiny} optionally substituted by R, wherein R is Ci-Cs
alkyl {e.g., methyl). In some embodiments where R! is indicated as optionally substituted by
Rl the R! motety is unsubstituted. In some embodiments where R is indicated as optionally
substituted by R'2 the R! moiety is substitated by one R1® In some embodiments where R! is
indicated as optionally substituted by R the R! moiety is substituted by 2to 6or 2to Sor 2

10 4 or 2 to 3 R'? moicties, which may be the same or different.

{0876} In some embodiments of formula {11}, including the embodiments that describe the R!
variable, each of R, RY, R and RY are hydrogen. In some embodiments of formula (15},
mcluding the embodiments that describe the RY variable, and/or the R, R, R'? and RY
variables, ¢ is (. In some embodiments, including the embodiments that describe the R

variable, and/or the R1%, RY, R and R variables and/or the g varable, pis 3,4 or 5.

[6677] In some embodiments of formula (1), R, R', R¥ and R’ are hydrogen, pis 3, g is 0
and the compound is of the formuda (1)

i H
HN N N N
I\\/ \//\/\\EV\IJ
o OH & (I

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

{0678} In some embodiments of the compound of formula (I}, wherein Rlis 5-to 10-

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

or a salt thereof, wherein R'2, R*, R, RY, RI2 RY R g and p are as defined for fornuila
), mis0, 1, 2, or 3, and the positions on the pyrimiding ring and tetrahydronaphthyridine
ring are as indicated.

{6079} In onc embodiment s provided a compound of the formula (J1-A), or a salt thercof,
wherein the carbon bearing the CO2H and NH moieties 1s in the “S”7 configuration. In another
embodiment is provided a compound of the formula (TI-A), or a salt thereof, wherein the
carbon bearing the C0O:H and NH motetics is inthe “R” configuration. Mixtures of a
corpound of the fornwla (1I-A} are also embraced, mncluding racemic or non-racemic
mixtores of a given compound, and mixtures of two or more compounds of different

chemical formulae.

{66883} In some embodiments of the compound of formula (II-A), mis §, 1, 2, or 3, and each
Ri2ig where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
bydroxy, -CN, or heteroaryl, wherein the alkyl, haloatkyl, atkoxy, bvdroxy, and heteroaryl of
R gre independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (1-A), m 150, 1, 2, or 3, and each R'? is, where applicable,
independently deuterium, halogen, C1-Cs alkyl, Ci-Co haloalkyl (which in one variation may
be C1-Ce perhaloalky), C1-Co alkoxy, hydroxy, -CN, or 5- to 10-membered heteroaryl,
wherein the C1~Ce alkvl, C1-Ce haloalkyl, C1-Ce alkoxy, hydroxy, and 5- to 10~membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some
embodiments of formula (I-A), mis 1, 2 or 3.

{681} In some embodiments of the compound of formula (I1-A), m is G, In some
embodiments of the compound of formula (1-A), mis 1, and R ig at the 2-position. In some
embodiments of the compound of formula (1-A}, m is 1, and R*? s at the 3-position. In some

embodiments of the compound of formula (I-A), m is 1, and R is at the 6-position. In some
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embodiments of the compound of formula (JI-A), m is 2, and the R groups are at the 2-
position and S-position. In some embodiments of the compound of formula (H-A), mis 2, and
the R groups are at the 2-position and 6~-position. In some embodiments of the compound of
formula (JI-A}, m is 2, and the R!? groups are at the S-position and 6-position. In some
embodiments of the compound of formula (11-A), m is 3, and the R'? groups are at the 2-
position, S-position, and 6-position. Whenever more than one R'? group is present, the R
groups can be chosen independently. In any of these embodiments of the conpound of
formula (I1-A), or a salt thereof, the carbon bearing the CO2H and NH moieties may be m the

“S” configuration or the “R” configuration.

{3082] In some embodiments of formula (31-A), including the embodiments that describe the
R'% and m variables, each of R' RY, R'? and RY are hydrogen. In some embodiments of
formula (JI-A), including the embodiments that describe the R and m variables, and/or the
R ORI R and RY variables, q is 0. In some embodiments of formula (1-4), including the
embodiments that describe the R'® and m variables, and/or the R'°, RV, R and RV varnables
and/or the g vartable, pis 3,4 or &

[(3083] In some embodiments of fornmla (11-A), R1?, R, R and RV are hydrogen, pis 3, g

1s 0 and the compound is of the formula (IH-A):

1
N
6y Ry 2
<R1a)n i
- N
55 2N 3
4
HN
O OH (HI-A}

or a salt thereof, wherein R'* and R? are as defined for formula (), mis 0, 1, 2, or 3, and the
positions on the pyrimidine ring are as indicated. All descriptions of R12 R? and m with
reference to formula (II) apply equally to formulae (T1-A) and (JII-A).
{0084} In some embodiments of the compound of formula (I}, wherein RUis 5-to 10-

membered heteroaryl optionally substituted by R, the compound is of the formula (11-B):
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(I1-B)

or a salt thereof, wherein R'®, R?, R R!L R¥ R R g and p are as defined for formula

(), mis 0, 1,2 3,4, or 3, and the positions on the quinazoling nng are as indicated.

{8085} In onc embodiment is provided a compound of the formula (11-B), or a salt thereof]
wherein the carboun bearing the CO2H and NH nwietics 15 in the “5” configuration. In another
embodiment 1s provided a compound of the formula (I-B), or a salt thereof, wherein the
carbon bearing the COhH and NH moieties is in the “R” configuration. Mixtures of a
compound of the formula (1I-B) are also embraced, including racemic or non-racemic
mixtures of a given compound, and nuxtures of two or more compounds of different
chemical formulac.
{3086} In some crabodiments of the compound of foromla (-B), mis 0, 1,2, 3,4, or 5, and

each R1%is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and hetercaryl of
R are independently opticnally substituted by deoterium. In a further embodiment of the
compound of fornmia J1-B), mis 6, 1, 2, 3, 4, or 3, and each R s, where applicable,
independently deuterium, halogen, C1-Cs alkyl, C1-Cs haloalkyl (which n one vanation may
be C1-Cs perhaloalky), Ci1-Cs alkoxy, hvdroxy, ~CN, or 5- to 10-membered heteroarvi,
wherein the C1-Co alkyl, C1-Co haloalkyl, C1-Co alkoxy, hydroxy, and 5-to 10-membered
heteroaryl of R are independently optionally substituted by deuterium. In some

embodiments of the compound of formola (i-B), mis 1,2, 3,4, or 5.

{6087} In some eobodiments of the compound of formula (II-B), m 15 0. In some

embodiments of the compound of formula (II-B), m is 1, and R'? is at the 2-position. In some
embodiments of the compound of formula (I-B), m is 1, and R'% is at the S-position. In some
embodiments of the compound of formula (II-B), m is 1, and R' is at the 6-position. In some
embodiments of the compound of formula (fI-B), m is 1, and R¥ is at the 7-position. In some
embodiments of the compound of formala (I1-B), m is 1, and R is at the 8-position. In some
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embodiments of the compound of formula (I1-B), m is 2, and the R™ groups are at the 2-
position and S-position. In some embodiments of the compound of formula (II-B), mis 2, and
the R groups are at the 2-position and 6~-position. In some embodiments of the compound of
formula (JI-B), m is 2, and the R* groups are at the 2-position and 7-position. In some
embodiments of the compound of formula (1-B), m is 2, and the R'? groups are at the 2-
position and §-position. In some embodiments of the compound of formula (I-B), mis 2, and
the R' groups are at the 3-position and 6-position. In some embodiments of the compound of
formula (TI-B), m is 2, and the R groups are at the S-position and 7-position. In some
embodiments of the compound of formula (II-B), m is 2, and the R groups are at the 5-
position and 8-position. In some embodiments of the compound of formula (J1-B), m 15 2, and
the R' groups are at the 6-position and 7-position. In some embodiments of the compound of
forrmula {(I1-B), m is 2, and the R*® groups are at the 6-position and 8-position. In some
embodiments of the compound of formula (1-B), m is 2, and the R'? groups are at the 7-
position and 8-posttion. fn some erabodiments of the compound of formula (H-B), m 15 3, and
the R groups are at the 2-position, S-position, and 6-position. In some embodiments of the
compound of formula (JI-B), m is 3, and the R'® groups are at the 2-position, S-position, and
7-position. In some embodiments of the compound of formula (I1-B), m is 3, and the Ri?
groups are at the 2-position, 5-position, and 8-position. fn some embodiments of the
compound of formula ({I-B), m is 3, and the R'? groups are at the 2-position, G-position, and
7-position. In some embodiments of the compound of formuala (I1-B). m is 3, and the R®
groups are at the 2-position, 6-position, and 8-position. In some emboduments of the
compound of fornuida (1-B), m is 3, and the R groups are at the 2-position, 7-position, and
8-position. In some embodiments of the compound of formula (11-B), m is 3, and the R
groups are at the S-position, 6-position, and 7-position. In some cmbodiments of the
compound of formula (JI-B), m is 3, and the R'? groups are at the 5-position, 6-position, and
5-position. In some embodiments of the compound of fornula (II-B), m is 3, and the R
groups are at the S-posttion, 7-position, and 8-position. In some embodiments of the
compound of formula (1-B), m is 3, and the R'® groups are at the 6-position, 7-position, and
R-position. In some embodiments of the compound of formula (I1-B), m is 4, and the R’®
groups are at the 2-position, S-position, 6-position, and T-position. In some embodiments of
the compound of formula (1I-B), m is 4, and the R'? groups are at the 2-position, 3-position,
O-position, and 8-position. In some embodiments of the compound of formula (I-B), mis 4,
and the R groups are at the 2-position, S-position, 7-position, and 8-position. In some
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embodiments of the compound of formula (I1-B), m 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 ({-B), m is 4. and the R*? groups are at the 5~-position, 6-position, 7-position, and 8-
position. In some embodiments of the compound of formula (I1-B), m is §, and the R groups
ase at the 2-position, S-position, S-position, 7-position, and S-position. Whenever more than
one Ri? group is present, the R'? groups can be chosen independently. In any of these
cmbodiments of the compound of formula (§I-B), or a salt thereof, the carbon bearing the

CO2H and NH moieties may be m the “S” configuration or the “R” configuration.

{B088] Iv some crubodiments of formula (1-B), including the emboduments that describe the
R and m variables, each of R1°, R, R*? and R'? are hydrogen. In some embodiments of
formula (JI-B), including the embodiments that describe the R'? and m variables, and/or the
R R R!?and RY variables, q is 0. In some embodiments of formula (H-B), including the
embodiments that describe the R and m variables, and/or the R, R, R and R variables

and/or the q variable, pis 3,4 or S,

{3089} In some embodiments of fornula (I1-B), R, R, R and R are bydrogen, pis 3, g

1s 0 and the compound is of the formula (II-B):

o OH (II1-8)

or a salt thereof, wherein R'? and R? are as defined for formula (I}, mis 0, 1,2, 3. 4, or 3,
and the positions on the quinazoline ring are as indicated. All descriptions of R R? and m
with refercnce to fornula (1) apply equally to formulae (11-B) and (JII-B).
{0694 In some embodiments of the compound of formula (1), wherein Rl is 5- 1o 10-

membered hetercaryl optionally substituted by R, the compound is of the formula (I1-C):
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R10 RUTRI2 \
» OH U-C)
or a salt thereof, wherein R'®, R?, R R!L R¥ R R g and p are as defined for formula
), mis 0, 1,2, 3, or4, and the positions on the pyrido[3,2-dlpyrimidine ring are as
indicated.

{6091} in onc cmbodiment is provided a compound of the formula (11-C), or a salt thereof,
wherein the carbon bearing the CO:H and NH moieties 15 in the “87 configuration. In another
embodiment is provided a compound of the formula (T1-C), or a salt thercof, wherein the
carbon bearing the CO:H and NH moieties is in the “R” configuration. Mixtures of a
compound of the formula (I1-C) are also embraced, including racemic or non-racenuic
mixtures of a given compound, and mixtures of two or more compounds of different

chemical formulae.

{3092] In some embodiments of the compound of formula (T-C), mis 0, 1, 2,3, or 4, and
each R'% is, where applicable, independently deuterium, halogen, alkvl, haloalkyl, alkoxy,
hydroxy, ~CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and hetersaryl of
R'? are independently optionally substituted by deuteriam. In a further embodiment of the
compound of formula J1-C), mis 0, 1, 2, 3, or 4, and each R’ is, where applicable,
mdependently deutermum, halogen, Ci-Cs alkyl, C1-Ce haloalkyt (which in one variation may
be C1-Cs perhaloalky), C1-Co alkoxy, hvdroxy, ~CN, or 5-to 10-membered heteroaryl,
wherein the Ci-Cs alkyl, C1-Cs haloalkyl, Ci-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'® are independently optionally substituted by deuterium. In some

embodiments of the compound of formula (M1-C), mis [, 2, 3, or 4.

{8093] In some embodiments of the compound of formula (I1-C), m 15 0. In some

embodiments of the compound of formula (1-C), m is 1, and R'% is at the 2-position. In some
embodiments of the compound of formula (fI-C), m is 1, and R is at the 6-position. In some
embodiments of the compound of formula (f1-C), m is 1, and R¥ is at the 7-position. In some
embodiments of the compound of formala (I1-C), m is 1, and R is at the 8-position. In some
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embodiments of the compound of formula (I1-C), m is 2, and the R™ groups are at the 2-
position and 6-position. In some embodiments of the compound of formula (I-C). mis 2, and
the R groups are at the 2-position and 7-position. In some embodiments of the compound of
formula (JI-C), m is 2, and the R groups are at the 2-position and 8-position. In some
embodiments of the compound of formula (I1-C), m is 2, and the R' groups are at the 6-
position and 7-position. In some embodiments of the compound of formula (IT-C), mis 2, and
the R' groups are at the 6-position and 8-position. In some embodiments of the compound of
formula (IT-C), m is 2, and the R'? groups are at the 7-position and &-position. In some
embodiments of the compound of formula (1-C), m is 3, and the R groups are at the 2-
position, 6-position, and 7-position. fn some erabodiments of the compound of formula (8-
(), m s 3, and the R groups are at the 2-position, 6-position, and 8-position. In some
embodiments of the compound of formela (11-C), m is 3, and the R'? groups are at the 2-
position, 7-position, and 8-position. In some embodimentis of the compound of formula (f-
(), mis 3, and the R groups are at the 6-position, 7-position, and 8-position. In some
embodiments of the compound of formula (T1-C), m is 4, and the R™ groups are at the 2-
position, -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 (-C}, or a salt thereot, the carbon bearing the COxH and NH moietics may be in

the “8” configuration or the “R” configuration.

{6694} In some embodiments of formula (1-C), including the erabodiments that describe the
R’ and m variables, cach of R, B! R and RY are hydrogen. In some embodiments of
formula (11-0), including the embodiments that describe the R!* and m variables, and/or the
R RMRI? and RY variables, q is 0. In some embodiments of formula (IT-C), including the
cmbodiments that describe the R and m variables, and/or the R'®, R R and R vanables

andfor the g vanable, pi1s 3,4 or 3.
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{0695} In some embodiments of formula (I-C), R, RY R and R are hydrogen, pis 3, ¢

is 0 and the compound is of the formula (HI-C}:

o OH (1-C)

or a salt thereof, wherein R12 and R? are as defined for formula (1), mis 0, 1, 2, 3, or 4, and
the positions on the pyrido[3,2-dlpvrimidine ring are as indicated. All descriptions of R*, R?
and m with reference to formula (31} apply equally to formulae (1-C) and (I1-C).
{6696] In some embodiments of the compound of formula (11), wherein R! is 5- 10 10-

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

OH (I1-B)
{6097} or a salt thereof, wherein R R’ R RV R R RY™ ¢ and p are as defined for
formula (1), mis 0, 1, 2, 3, or 4, and the positions on the pyrido|3,4-d{pyrimidine ring are as
ndicated.

{3098} In one embodiment s provided a compoand of the formula (JI-D}, or a salt thercof,
wherein the carbon bearing the CO:2H and NH moietics is in the “S” configuration. In another
embodiment is provided a compound of the formula (TI-D), or a salt thereof, wherem the
carbon bearing the CO2H and NH moieties is in the “R” configuration. Mixtures of a
compound of the formula (1I-D) are also embraced, including racemic or non-racemic
wuxtures of a given compound, and reixtures of two or more compounds of different

chenveal fornnilae.
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{8899} In some embodiments of the compound of fornmuda (D), mis 6, 1,2, 3, or 4, and
cach R!2is_ where applicable, independently deuterium, halogen, alkyl, haloalkyl, atkoxy,
bydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, atkoxy, bydroxy, and heteroary! of
R!2 gre independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (41-D), mis 0, 1, 2, 3, or 4, and each R' is, where applicable,
independently deuterium, halogen, C1-Ce alkyl, C1-Co haloalkyl (which in one variation may
be C1-Cs perhaloalky), C1~Ce alkoxy, hvdroxy, -CN, or 5~ to 10~-membered heteroaryl,
wherein the C1-Cs alkvl, C1-Cs haloalkyl, C1-Cs alkoxy, hyvdroxy, and 3- 1o 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some

~

erubodiments of the compound of formula (II-D), mis 1, 2, 3, or 4.

{3108} In some embodiments of the compound of formula (11-D), mis 6. In some
embodiments of the compound of formula (1-D3), m is 1, and R is at the 2-position. In some
embodiments of the compound of formula (1I-D3}, m is 1, and R is at the 5-position. In some
embodiments of the compound of formula (TI-D), m is |, and R is at the 6-position. In some
embodiments of the compound of formula (II-D), mis 1, and RI? 15 at the 8-posttion. In some
embodiments of the compound of formula (I-D), mis 2, and the R groups are at the 2-
position and 5-position. In some embodiments of the compound of formula (H-D), mis 2, and
the R)2 groups are at the 2-position and 6-position. In some embodimenis of the compound of
formula (-, m is 2, and the R groups are at the Z-position and 8~-position. In some
embodiments of the compound of formula (II-I3), m is 2, and the R groups are at the 5-
position and 6-position. In some emmbodiments of the compound of formula (H-D), m1s 2, and
the R'® groups are at the S-position and 8-position. In some embodiments of the compound of
formula (H-D), m is 2, and the R groups are at the 6-position and X-position. In some
embodiments of the compound of formula (I1-D), m is 3, and the R* groups are at the 2-
posttion, S-posttion, and 6-position. In some embodiments of the compound of formuala (8-
D), m is 3, and the R!? groups are at the 2-position, S-position, and &-position. In some
embodiments of the compound of formula (-I3), m is 3, and the R groups arc at the 2-
position, 6-position, and 8-position. In some embodiments of the compound of formula (I1-
D), m is 3, and the R'? groups are at the 3-position, 6-position, and 8~posttion. In some
embodiments of the compound of formula (II-D), m is 4, and the R’ groups are at the 2-
position, S-posttion, 6-position, and 8-position. Whenever more than one R group is present,

the R’ groups can be chosen independently. In any of these embodiments of the compound
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of formula (1I-D}, or a salt thereof, the carbon bearing the COH and NH moicties may be in

the “5” configuration or the “R” configuration.

{3101} In some embodiments of formula (31-D), mcluding the embodiments that describe the
R and m variables, each of R RY R' and RY are hydrogen. In some embodiments of
formula (1I-D}, including the embodiments that describe the B and m variables, and/or the
R RH R and RY varables, q is 0. In some embodiments of formula (1I-13), including the
embodiments that describe the R'? and m variables, and/or the R'®, R R and RP vanables

and/or the g vartable, pis 3, 4 or §.

{3102} In some embodiments of fornula (I1-D), R R R and RV arc hydrogen, pis 3, g

1s 0 and the compound is of the formuda (JI-Dy:

o OH -

or a salt thereof, wherein R'® and R? are as defined for formula (1), mis 0, 1, 2, 3. or 4, and
the positions on the pyrido[3,4-dlpyrimidine ring are as indicated. All descriptions of R4 R?
and m with reference to formaula (I} apply equally to formulac (II-D¥ and (HI-D).
{8183} In some embodiments of the compound of formula (1), wherein R is 5-to 106-

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

R’]D R11R12 R"“ q
(H-E)

O OH
or a salt thereof, wherein R'®, R?, R R!L R¥ R R g and p are as defined for formula
(), mis 0, 1,2, 3, or 4, and the positions on the pyrido[2,3-dlpyrimidine ring are as
indicated.

{3104} in onc cmbodiment s provided a compound of the formula (-E), or a salt thereof,
wherein the carbon bearing the CO:H and NH moieties 15 in the “87 configuration. In another
embodiment is provided a compound of the formula (I-E}, or 3 salt thereof, wherein the
carbon bearing the CO:H and NH moieties is in the “R” configuration. Mixtures of a
compound of the forrula (1I-E) arc also embraced, including racemic or non-racemic
mixtures of a given compound, and mixtures of two or more compounds of different

chemical formulae.

{#105] In some embodiments of the compound of formula (IT-E), mis 0, 1, 2, 3, or 4, and
each R'% is, where applicable, independently deuterium, halogen, alkvl, haloalkyl, alkoxy,
hydroxy, ~CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and hetersaryl of
R'? are independently optionally substituted by deuteriam. In a further embodiment of the
compound of formula (JI-B), mis 0, 1, 2, 3, or 4, and each R'? is, where applicable,
mdependently deutermum, halogen, Ci-Cs alkyl, C1-Ce haloalkyt (which in one variation may
be C1-Cs perhaloalky), C1-Co alkoxy, hvdroxy, ~CN, or 5-to 10-membered heteroaryl,
wherein the Ci-Cs alkyl, C1-Cs haloalkyl, Ci-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'® are independently optionally substituted by deuterium. In some

embodiments of the compound of formula (M-E), mis 1,2, 3, or 4.

{8106] In some embodiments of the compound of formulda (II-E}, yo 15 8. Tn some

embodiments of the compound of formula (II-E), m is 1, and R'* is at the 2-position. In some
embodiments of the compound of formula (FI-E), m is 1, and R is at the 5-position. In some
embodiments of the compound of formula (FI-E), m is 1, and R is at the 6-position. In some
embodiments of the compound of formula (MI-E), m is 1, and R*? is at the 7-position. In some
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embodiments of the compound of formula (JI-E), m is 2, and the R'? groups are at the 2-
position and S-position. In some embodiments of the compound of formula (JI-E}, m is 2, and
the R groups are at the 2-position and 6~-position. In some embodiments of the compound of
formula (JI-E), m is 2, and the R!? groups are at the 2-position and 7-position. In some
embodiments of the compound of formula (1I-E), m is 2, and the R groups are at the 5-
position and 6-position. In some embodiments of the compound of formula (I-E), nvis 2, and
the R' groups are at the S-position and 7-position. In some embodiments of the compound of
formula (H-E), m is 2, and the R'® groups are at the 6-position and 7-position. In some
embodiments of the compound of formula (JI-E), m is 3, and the R'? groups are at the 2-
position, S-position, and 6-position. fn some erabodiments of the compound of formula (8-
£}, mis 3, and the R groups are at the 2-position, S-position, and 7-position. In some
embodiments of the compound of formula (II-E), m is 3, and the R groups are at the 2-
position, 6-position, and 7-position. In some embodimentis of the compound of formula (fi-
E), m is 3, and the R? groups arc at the 5-position, 6-position, and 7-position. In some
embodiments of the compound of formula (II-E), m is 4, and the R'? groups are at the 2-
position, 3-position, 6-position, and 7-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 fornwlda (1i-E), or a salt thereof, the carbon bearing the COsH and NH moicties may be in

the “8” configuration or the “R” configuration.

{6107} In some embodiments of formula (I1-E), including the embodiments that describe the
R’ and m variables, cach of R, R' R and R are hydrogen. Tn some embodiments of
formula ({I-E), including the embodiments that describe the R' and m variables, and/or the
R RMRI? and RY vaniables, q is 0. In some embodiments of formula (II-E), including the
embodiments that describe the R and m variables, and/or the R, R'L R* and RP variables

andfor the g vanable, pi1s 3,4 or 3.

{3108} In some emboduments of formula (II-E), R R¥ R and R are hydrogen, pis 3, g

is O and the compound is of the formula (TI-E):
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H
HN N N N
I’\/ \/\\A'[\/\Ij
o® o - (HH1-E)

or a salt thereof, wherein R™ and R? are as defined for formula (11}, mis 0, 1, 2, 3, or 4, and
the positions on the pyrido|2,3-dlpyrimidine ring are as indicated. All descriptions of R R?
and m with reference to formula (1} apply equally to formulae (U-E) and (1-E).
{3109} In some embodiments of the compound of formula (), wherein R is 5~ to {0-

membered hetercary! optionally substituted by R, the compound is of the fornuda (TI-F):

R RIRE R

O OH (11-F)
or a salt thereof, wherein R'2 R2, RI¢ R R¥2 RY RY g and p are as defined for formula
dh, mis 0, 1, 2,3, 4, 5, or 6 and the positions o the guinoline ring are as ndicated.

{8110} In onc embodiment is provided a compound of the formula (II-F), or a salt thereof,
wherein the carbon bearing the COxH and NH moieties is in the *S” configuration. In another
embodiment is provided a compound of the formula (I-F), or a salt thereof, wherein the
carbon bearing the CO-H and NH motetics is inthe “R” configuration. Mixtures ot a
compound of the formula (1I-F) are also embraced, including racemic or non-racemic
mixtores of a given compound, and mixtures of two or more compounds of different

chemical formulae.

{8111} In some embodiments of the compound of formmdda (I-F), mis 0, 1,2, 3,4, 5, or 6 and
cach R'?is, where applicable, independently deuterium, halogen, alkvl, haloalkyl, atkoxy,

bydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, atkoxy, bydroxy, and heteroary! of
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R’ are independently optionally sabstituted by deuteriam. In a further embodiment of the
compound of formula (JI-F). mis 0, 1,2, 3, 4. 5, or 6, and each R'?is_ where applicable,
mdependently deutermim, halogen, Ci-Ce alkyl, Ci-Ce haloalkyvl (which i one variation may
be C1-Ce perhaloalky), C1-Cs alkoxy, hvdroxy, -CN, or 5- 1o 10-membered heteroaryl,
wherein the C1-Cs alkyl, C1-Co haloalkyl, Ci-Cs alkoxy, hydroxy, and 5- to 10-membered
heteroaryl of R'? are independently optionally substituted by deuterium. In some

cmbodiments of the compound of formwla (Jl-F), mis 1, 2,3, 4, 5, or 6.

{6112} In some embodiments of the compound of formula (IF-F), m is 0. In some
embodiments of the compound of formula (JI-F). m is 1, and R is at the 2-position. In some
embodiments of the compound of formula (TI-F), mis |, and R 15 at the 3-position. In some
embodiments of the compound of formela (I1-F), m is 1, and R is at the S-position. In some
embodiments of the compound of formula (1-F), m is 1, and R'2is at the 6-position. In some
embodiments of the compound of formula (1I-F}, m is 1, and R is at the 7-position. In some
embodiments of the compound of formula (II-F}, m s 1, and R is at the &-position. In some
embodiments of the compound of formula (II-F}, m is 2, and the R¥ groups are at the 2-
position and 3-position. In some embodiments of the compound of formula (JI-F), m is 2, and
the R’ groups are at the 2-position and 5-position. In some embodiments of the compound of
formuda (JI-Fy, m is 2, and the R' groups are at the 2-position and 6-position. In some
embodiments of the compound of formula (11-F), m is 2, and the R groups are at the 2-
position and 7-posttion. fo some embodiments of the compound of formula (-F), 0 15 2, and
the R'® groups are at the 2-position and 8-position. In some embodiments of the compound of
formala (II-F), m is 2, and the R groups are at the 3-position and 5-position. In some
embodiments of the compound of formula (II-F), m is 2, and the R groups are at the 3~
position and 6-position. In some embodiments of the compound of formula (II-F), m 15 2, and
the R)? groups are at the 3-position and 7-position. In some embodiments of the compound of
formula (I-F). m is 2, and the R' groups are at the 3-position and 8-position.In some
embodiments of the compound of formula (11-F}, m 1s 2, and the R groups are at the 5-
position and 6-position. In some embodiments of the compound of formula (1-F), m 15 2, and
the R groups are at the S-position and 7-position. In some embodiments of the compound of
formula (H-F), m is 2, and the R!2 groups are at the 5-position and 8-position. In some
embodiments of the compound of formula (II-F), m s 2, and the R groups are at the 6-
position and 7-position. In some embodiments of the compound of formula (II-F), mis 2, and

the R'2 groups are at the 6-position and &-position. In some embodiments of the compound of
group P 2 P
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formala (H-F), m is 2, and the R} groups are at the 7-position and 3-position. In some
embodiments of the compound of formula (I-F), m is 3, and the R' groups are at the 2-
posttion, 3-position, and S-position. {o some embodiments of the compound of formula (H-F),
m is 3, and the R'? groups are at the 2-position, 3-position, and 6-position. Tn some
embodiments of the compound of formula (II-F), m s 3, and the R groups are at the 2-
position, 3-position, and 7-position. In some embodiments of the compound of formula (H-F),
m is 3, and the R'? groups are at the 2-position, 3-position, and 8-position. In some
embodiments of the compound of formula (TI-F}, m is 3, and the R groups are at the 2-
position, S-position, and 6-position. In some embodiments of the compound of formmda (-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 (II-F), m s 3, and the R™ groups are at the 2~
position, S-position, and §-position. In some embodiments of the compound of formuala (11-F),
m is 3, and the R'® groups are at the Z-position, 6-position, and 7-position. In some
embodiments of the compound of formula (TI-F}, m is 3, and the R groups are at the 2-
position, 6~position, and 8-position. In some embodiments of the compound of formula (H-F),
m 15 3, and the R'? groups are at the 2-position, 7-position, and 8-position. In some
embodiments of the compound of formula (fI-F), m is 3, and the R' groups are at the 3-
posttion, S-position, and S-posttion. {n some embodiments of the compound of formula (H-F),
m is 3, and the R groups are at the 3-position, S-position, and 7-position. In some
embodiments of the compound of formula (II-F}, m is 3, and the R groups are at the 3-
position, 3-position, and 8-position. In some embodiments of the compound of formula (1I-F),
m is 3, and the R'? groups are at the 3-position, 6-position, and 7-position. In some
embodiments of the compound of formula (I-F}, m is 3, and the R groups are at the 3-
position, 6-position, and 8-position. In some embodiments of the compound of formula (11-F),
m is 3, and the R groups are at the 3-position, 7-position, and 8-position. In some
embodiments of the compound of formula (11-F), m is 3, and the R* groups are at the 3~
position, 6-position, and 7-position. In some embodiments of the compound of formula (H-F),
m is 3, and the R'? groups are at the 5-position, 6-position, and 8-position. In some
embodiments of the compound of fornmla (II-F}, m 1s 3, and the R groups are at the 5-
position, 7-position, and 8-position. In some embodiments of the compound of fornmda (H-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 (I1-F), m is 4, and the R™ groups are at the 2~
posttion, 3-posttion, S-posttion, and S-postiion. In some embodiments of the compound of
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formula (H-F), m is 4, and the R’ groups are at the 2-position, 3-position, S-position, and 7-
position. In some embodiments of the compound of formula (II-F). m is 4, and the R'? groups
are at the Z-posttion, 3-position, S-position, and 8-position. In some crbodiments of the
compound of formula (I1-F), m is 4, and the R'® groups are at the 2-position, 3-position, 6-
position, and 7-position. In some embodiments of the compound of formula (JI-F), mis 4,
and the R groups are at the 2-position, 3-position, 6-position, and 8-position. In some
embodiments of the compound of formula (1I-F), m is 4, and the R groups are at the 2-
position, 3-position, 7-position, and 8-position. In some embodiments of the compound of
formala (1I-F), m is 4, and the R!? groups are at the 2-position, 3-position, 6-position, and 7-
position. In some embodiments of the compound of formula (II-F), 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 ({1-F), m is 4, and the R'® groups are at the 2-position, 3-position, 7-
posttion, and 8-position. In some cumbodiments of the compound of formula (I-F), mis 4,
and the R groups are at the 2-position, 6-position, 7-position, and {-position, In some
embodiments of the compound of formula (TI-F}, m is 4, and the R* groups are at the 3-
position, S-position, 6-position, and 7-position. In some embodiments of the compound of
formula (I-F), m is 4, and the R!? groups are at the 3-position, 3-position, f-position, and 8-
position. fn some cmbodiments of the compound of formula (II-F), m is 4, and the R' groups
ase at the 3-posttion, S-position, 7-position, and 8-position. In some embodiments of the
compound of formula (1-F), m is 4, and the R!? groups are at the 3-position, 6-position, 7-
position, and 8-position.In some embodiments of the compound of formula (II-F), m 15 4, and
the R groups are at the S-position, 6-position, 7-position, and 5-position. In some
embodiments of the compound of formula (I-F}, m is §, and the R groups are at the 2-
position, 3-position, S-position, H-position, and 7-position. In some embodiments of the
compound of formula (I-F), m is 3, and the R' groups are at the 2-position, 3-position, 5-
position, 6-position, and §-position. fn some embodiments of the compound of formula (11-F),
mis 5, and the R'® groups are at the Z-position, 3-position, 3-position, 7-position, and &-
position. In some embodiments of the compound of fornwla (II-F), m is 5, and the R groups
are at the 2-position, 3-position, 6-position, 7-position, and &-position. In some embodiments
of the compound of formula (H-F), m is 5, and the R groups are at the 2-position, 5~
position, 6-position, 7-position, and &-position. In some embodiments of the compound of
formula ({I-F), m is 3, and the R groups are at the 3-position, S-position, 6-position, 7-
posttion, and 8-position. Tn some embodiments of the compound of formula 31-F), mis 6,
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and the RY groups are at the 2-position, 3-position, 3-position, 6-position, 7-position, and &~
position. Whenever more than one R group is present, the R!2 groups can be chosen
mdependently. In any of these embodiments ot the compound of formula (-F), or a salt
thereof, the carbon bearing the CO2H and NH moieties may be in the “S” configuration or the

“R” configuration.

{6113} In some embodiments of formula (J1-F), including the embodiments that descabe the
R’? and m variables, cach of R*%, B!, R* and R’ are hydrogen. In some embodiments of
formula (H-F), including the embodiments that describe the R'® and m variables, and/or the
RIP R R and RY variables, g is 0. In some embodiments of formula (I1-F), including the
embodiments that describe the R and m variables, and/or the R'?, R R and R variables
and/or the g variable, p is 3, 4 or 5.In some embodiments of formula (JI-F), R0, RY, R*? and

R are hydrogen, pis 3. g is 0 and the compound is of the formula (IH-F):

o OH (I1L-F)

or a salt thereof, wherein R’ and R? are as defined for formula 3D, mis 0, 1,2, 3.4, 5,016

and the positions on the quinoline ring are as indicated. All descriptions of R'? R? and m with
reference to formuda (1) apply equally to formulae (JI-F) and (II-F).
{3114} In some embodiments of the compound of formula (I1), wherein R is 3~ to {0-

membered heteroaryt optionally substituted by R the compound is of the formula (-G}
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R10 RitRI2 Rm
OH (1-G)

or a salt thereof, wherein R'®, R?, R R!L R¥ R R g and p are as defined for formula

. mis 0, 1,2, 3,4, 5, or 6 and the positions on the isoguincling ring are as indicated.

{6115} In onec embodiment is provided a compound of the formula GI-G), or a salt thereodf,
wherein the carboun bearing the CO2H and NH nwietics 15 in the “5” configuration. In another
embodiment 1s provided a compound of the formula (-G}, or a salt thereof, wherein the
carbon bearing the COhH and NH moieties is in the “R” configuration. Mixtures of a
compound of the formula (I-G) are also embraced, including racemic or non-racemic
mixtures of a given compound, and nuxtures of two or more compounds of different
chemical formulac.
{8116} In some corbodiments of the compound of formula (H-G), mis 0, 1, 2,3,4. 5, 016
and each R is, where applicable. independently deuterium, halogen, alkyl, haloalkyl,
atkoxy, hydroxy, -CN, or heteroarvl, wherein the alkyl, haloalkyil, atkoxy, hydroxy, and
heteroaryl of R1® are independently optionally substituted by deuterium. In a further
embodiment of the compound of formula (1i-G), mis 0, 1, 2, 3, 4. 5, or 6, and each R is,
where applicable, independently deuterium, halogen, Ci-Cs alkyl, Ci~Cs haloalkyl {(which in
one variation may be Ci-Cs perhaloalky), C1-Cs alkoxy, hvdroxy, ~-CN, or 5~ to 10~-membered
heteroaryi, wheremn the C1-Cs alkyl, 1-Ce haloalkyl, T1-Cs alkoxy, hydroxy, and 5- to 10-
membered heteroaryt of R are independently optionally substituted by deuterium. In some
embodiments of the compound of formula (-G, mis 1,2, 3,4, 5, or 6.
{117} In some embodiments of the compound of formuda (H-G), m 18 0. In some
embodiments of the compound of formula (-G}, m is 1, and R!? i at the 3-position. In some
embodiments of the compound of formula (-G}, m is 1, and R*? is at the 4-position. In some
embodiments of the compound of formula (I1-G), mis 1, and R is at the 5-position. In some
embodiments of the compound of formula (II-G), mis 1, and R1% is at the 6-position. In some

embodiments of the compound of formula (IE-G), mis 1, and R? is at the 7-position. In some
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embodiments of the compound of formula (II-G), mis 1, and R is at the &-position. In some
embodiments of the compound of formula ({I-G). m is 2, and the R'® groups are at the 3-
posttion and 4-position. In some emboduments of the compound of formula (H-G), mis 2, and
the R'? groups are at the 4-position and 3-position. In some embodiments of the compound of
formula (JI-G), m is 2, and the R groups are at the 4-position and 6-position. In some
embodiments of the compound of formula (-G}, m is 2, and the R groups are at the 4-
position and 7-posttion. fu some ernbodiments of the compound of formula (1-G), m 15 2, and
the R groups are at the 4-position and 8-position. In some embodiments of the compound of
formala (H-(G), m is 2, and the R groups are at the 3-position and S-position. In some
embodiments of the compound of formula ({I-G), m is 2, and the R groups are at the 3-
posttion and G-position. In some emboduments of the compound of formula (I1-G), mis 2, and
the R2 groups are at the 3-position and 7-position. In some embodiments of the compound of
formula (-G), m is 2, and the R'® groups are at the 3-position and 8-position. In some
embodiments of the compound of formula ({I-G}, m is 2, and the R groups are at the 5-
position and 6-position. In some embodiments of the compound of formula (-G}, mis 2, and
the R' groups are at the S-position and 7-position. In some embodiments of the compound of
formula (H-(G), m is 2, and the R groups are at the 5-position and 8-position. In sonme
embodiments of the compound of formula (I1-G), m s 2, and the R groups are at the 6~
position and 7-position. In some embodiments of the compound of formuda (J1-G), mis 2, and
the R!2 groups are at the S-position and #-position. In some embodiments of the compound of
formula (11-G), m is 2, and the R'® groups are at the 7-position and 8-position. In some
embodiments of the compound of formula (II-G3, m is 3, and the R'? groups are at the 3-
position, 4-position, and 5-position. In some embodiments of the compound of formula (1-
(), m is 3, and the R'? groups are at the 3-position, 4-position, and 6-position. In some
embodiments of the compound of formula ({I-G), m is 3, and the R™ groups are at the 3~
position, 4-position, and 7-position. fn some embodiments of the compound of formula (11~
G}, m is 3, and the R'? groups are at the 3-position, 4-position, and &-position. In some
embodiments of the compound of formula (JI-G), m is 3, and the R groups are at the 4-
position, 3-position, and G-position. In some embodiments of the compound of formula (I1-
(3}, m is 3, and the R'? groups are at the 4-position, 3-position, and 7-posttion. In some
embodiments of the compound of formula ({I-G). m is 3, and the R groups are at the 4-
posttion, S-position, and §-position. fu some erabodiments of the compound of formula (-
G}, m is 3, and the R groups are at the 4-position, 6-position, and 7-position. In some
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embodiments of the compound of formula (J1-G), m is 3, and the R groups are at the 4-
position, 6-position, and 8-position. In some embodiments of the compound of fornuila (1~
(), mis 3, and the R'? groups are at the 4-position, 7-position, and 8~position. In some
embodiments of the compound of formula (JI-G), mis 3, and the R groups are at the 3-
position, S-posttion, and 6-position. In some embodiments of the compound of formula (1~
(), m is 3, and the R'® groups are at the 3-position, 5-position, and 7-position. In some
embodiments of the compound of formula (JI-G), m is 3, and the R groups are at the 3-
position, 3-position, and 8-position. In some embodiments of the compound of formula (I1-
(), m is 3, and the R'? groups are at the 3-position, 6-position, and 7-position. In some
embodiments of the compound of formula (F1-G). m is 3, and the R? groups are at the 3-
posttion, S-position, and S-position. In some embodiments of the compound of formula (H-
G, m is 3, and the R'? groups are at the 3-position, 7-position, and &-position. In some
embodiments of the compound of formula (1-G), m is 3, and the R12 groups are at the 3-
position, 6-position, and 7-positicn. In some embodiments of the compound of formula (H-
(3}, m is 3, and the R'? groups are at the S-position, 6-position, and 8-position. In some
embodiments of the compound of formula (JI-G), 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 (1~
(), 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 (H1-G), m is 4, and the R* groups are at the 3-
position, 4-position, S-posttion, and 6-position. In some embodiments of the compound of
formula (11-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 (II-G}, m is 4, and the R groups
are at the 3-position, 4-position, S-position, and &-position. In some embodiments of the
compound of formula (H1-G), m is 4, and the R' groups are at the 3-position, 4-position, 6-
position, and 7-position. To some embodiments of the compound of forowla (-G}, mis 4,
and the R groups are at the 4-position, 3-position, 6-position, and 8-position. In some
embodiments of the compound of formula (1-G), m is 4, and the R2 groups are at the 3-
position, 4-position, 7-position, and 8-position. In some embodiments of the compound of
formula (I1-G), m is 4, and the R'® groups are at the 4-position, 3-position, 6-position, and 7-
position. In some embodiments of the compound of formula (-G}, m is 4, and the R'® groups
are at the 4-position, 5-position, 6-position, and &-position. in some embodiments of the
compound of formula (H1-G), m is 4, and the R¥ groups are at the 4-position, 5-position, 7-
posttion, and 8-position. In some embodiments of the compound of formula (1-G), mis 4,
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and the R* groups are at the 4-position, 6-position, 7-position, and &-position. In some
embodiments of the compound of formuda (-G, m is 4, and the R groups are at the 3-
posttion, S-position, H-posttion, and 7-position. fu some erabodiments of the compound of
formula (JI-G}, m is 4, and the R groups are at the 3-position, S-position, 6-position, and 8-
position. In some embodiments of the compound of formula (I14G), m is 4, and the R*® groups
are at the 3-position, S-position, 7-position, and S-position. In some embodiments of the
compound of fornwia (11-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 (1-G), mis 4, and
the R groups are at the S-position, 6-position, 7-position, and 3-position. In some
embodiments of the compound of formula ({1-G), m is 3, and the R groups are at the 3-
position, 4-position, S-position, 6-position, and 7-position. In soroe emsbodiments of the
compound of formala (1-G), m 15 3, and the R groups are at the 3-position, 4-position, 5-
position, 6-position, and 8-position. In some embodimentis of the compound of formula (f-
G}, m is 5, and the R'2 groups are at the 3-position, 4-position, 5-position, 7-position, and 8-
position. In some embodiments of the compound of formula (II-G}, m is 5, and the R groups
are at the 3-position, 4-position, 6-position, 7-position, and &-position. In some embodiments
of the compound of fornmula (II-G), m is 5, and the R'® groups are at the 4-position, 5-
posttion, 6-position, 7-posttion, and §-position. fn some erabodiments of the compound of
formula (JI-G3, m is 3, and the R groups are at the 3-position, S-position, 6-position, 7-
position, and 8-position. In some embodiments of the compound of formula (3I-G), m is 6,
and the R'? groups are at the 3-position, 4~-position, S-position, 6-position, 7-position, and &-
position. Whenever more than one R group is present, the R'® groups can be chosen
independently. In any of these embodiments of the compound of formula (11-G), or a salt
thereof, the carbon bearing the COsH and NH moicties may be in the “S™ configuration or the
“R” configuration.

{#118]  In some embodiments of formula (-G}, including the embodiments that desertbe
the R'? and m variables, each of R1%, R, R!? and R are hvdrogen. In some embodiments of
formula ({I-G). including the embodiments that describe the R and m variables, and/or the
R RH R and R variables, q is 0. In some embodiments of fornuda (I1-G), including the
embodiments that describe the R1? and m variables, and/or the R'®, RV, R? and RV variables

and/or the g vartable, pis 3, 4 or §
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{0119}  In some embodiments of formula (II-G), R, R, R1? and RV are hydrogen, p is 3,

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

5 4
6 Ry 3
(R
7 \ e N2
a 1
HN
O OH (-G

or a salt thercof, wherein R and R? are as defined for formula (1), mis 0, 1.2,3,4. 5, 01 6
and the positions on the isoquinoline ring are as indicated. All descriptions of R, R? and m
with reference to formula (1) apply equally to formulae (1-G) and (H1-G).

{01208}  In some embodiments of the compound of formula (), wherein RUis 5- to 10~

membered hetercaryi optionally substituted by R*3, the compound is of the formula (II-H):

R10 Rt R2 R13

o OH (11-H)

or a salt thereof, wherein R12 R? RI° R RIZ R R g and p are as defined for formula
(), mis 0, L, or 2, and the positions on the L-methyl-14-pyrazolo]3 4-dlpyrinudine ring are

as indicated.

{3121]  In onc embodiment is provided a compound of the formula (fI-H)}, or a salt thereof,
wherein the carbon bearing the CO:H and NH moicties is in the “8” configuration. In another
embodiment is provided a compound of the formula (II-H), or a salt thereof, wherein the
carbon bearing the CO2H and NH moicties 15 in the “R” configuration. Mixtures of a
compound of the formula (11-H) arc also embraced, including racemic or non-racemic

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

chenueal fornnlae.
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{81221 In some embodiments of the compound of formula (H-H), mis 0, 1, or 2, and cach
Riais where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
bydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, atkoxy, bydroxy, and heteroary! of
R!2 gre independently optionally substituted by deuterium. In a further embodiment of the
compound of formula (I-H), mis 0, 1, or 2, and each R'® is, where applicable, independently
deuterium, halogen, Ci-Ce alkyl, Ci-Cs haloalkyl {which in one variation may be Ci-Ce
pethaloalky), C1-Cs alkoxy, hydroxy, ~-CN, or 5-to 10-membered heteroaryl, wherein the Ci-
Ce alkyl, C1-Cs haloalkyl, C1-Ce alkoxy, hvdroxy, and 5~ {0 10-membered heteroaryl of RY?
are independently optionally substituted by deuteriam. In some embodiments of the
corapound of formaula (II-H). mis | or 2.

{123}  In some embodiments of the compound of formula (H-H), mis 8. In some
embodiments of the compound of formela (II-H), mis 1, and R is at the 3-position. In some
embodiments of the compound of formula (H-H), m is 1, and R'? is at the 6-position. In some
embodiments of the compound of formula (JI-H}, m is 2, and the R groups are at the 3-
position and 6-position. Whenever more than one R'? group 1s present, the R™ groups can be
chosen independently. In any of these embodiments of the compound of fornuda (H-Hj), ora
salt thereof, the carbon bearing the CO2H and NH moietics may be in the “8” configuration
orthe “K” configuration.

{©#124]  In some embodiments of formula (I-H), including the embodiments that describe
the R'2 and m variables, each of R, R, R!2 and R* are hydrogen. In some embodiments of
formula (HI-H), including the embodiments that describe the R and m variables, and/or the
R R R and RP variables, q is 0. In some embodiments of formula (JI-H), including the
embodiments that describe the R1? and m variables, and/or the R'®, R, R and R} variables

and/or the g vartable, pis 3, 4 or 5.
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{0125} In some embodiments of formula (II-H), R, R, R1? and RV are hydrogen, p is 3,

g is 0 and the compound 1s of the formula (FUI-H):

/
N
4

N
N
/ “\“‘j 8
2 N
Ky
//< ’/ N5 2
RT3 4 v

H
HN N N N
I\\/ \/\/\\1’:\(}
o OH &

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

(II-FD)

positions on the 1-methyl-1H-pyrazolo{3,4-djpynmidine ring are as indicated. All
descriptions of R', R? and m with reference to formula (I1) apply equally to formulac (I1-H)
and (HI-H).

{0126] Also provided is a compound of formula (TF) or (111}, or a salt thereof, wherein R is
5-to 10-membered heteroarvl optionally substituted by R!2. In some embodiments, R is
unsubstituted 5- to 10-membered heteroarvl (e.g., pynidinyl, pyrimidinyl, quinoxalinyl,
guinazolinyl, pyrazolopyrimidinyl, quinobinyl, pyridopyrimidinyl, thienopyrimidingl,
pyridinyl, pyrrolopyrimidinyl, benzothiazolyl, isoquinolinyl, purinyl, or benzooxazolyl). In
some embodiments, R' is 5- to 10-membered heteroary] substituted by R'2, wherein each R12
is independently selected from halogen {c.g., fluore, chlore, or brome), C1-Ce alkyl optionally
substituted by halogen {e.g., -CHs, -CHF», -CF;3, or C{CHs)s), C3-Cs eyeloalkyvl (e.g.,
cyelopropyl), 5- o 10-membered heteroaryl (e g, pyndinyl or pyrazolyl), Co-Cia arvl (e g,
phenyh), -CN, -OR3 (e g., -OCH:), and -NRR (e.g., -N{CH: k). Tn some embodiments, R is
S-membered heteroarvl {e.g., pyrazolyl} substituted by one or more groups selected from -
CHs, -CHoF, -CHF,, and -CF3. In some embodiments, R! is 6-membered heteroarvl {e.g
pyridinyl, pyrmidinyl, or pyrazinvl) substituted by one or more groups selected from halogen
{¢.g., fluoro, chloro, or bromo), U3-Ce cveloalkyvl (e.g., evclopropyl), 5- to 6-membered
heteroaryt {e.g., pyridinyl or pyrazolvl), Ce-Cro aryl {o.g., phenyt), C1-Cy alkyl optionally
substituted by halogen {e.g, -CHs, -CF3 or C{CHs)s), -CN, -OR° (e g, -OCH:). and -NRRS
{e.g., -N(CH:z)2). In some embodiments, R' is 9-membered heteroaryl (6.8,
pyvrazolopyrimidinyl, pyvrrolopyrimidingl) thienopyrimidinyl, indazolyl, indolvi, or

benzoinudazolyl) substituted by onc or more groups selected from -CHs, ~-CHRF, -CHF?, and -
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CF3. In some embodiments, R is 10-membered heteroarvl (e.g.. quinazolinvl} substituted by
one or more groups selected from halogen {e.g ., fluoro or chloro), 5- to 6-membered
beteroaryl {e.g., pyndinyl}, €1 alkyl optionally substituted by halogen (e.g., ~-CHs ot -CF3),
and ~OR’ (e.g., -OCH:).

{0127} Also provided is a compound of formela (II) or ({11}, or a salt thereof, wherein R is

selected from the group counsisting of

S
F3Cu N N N
o e

, and any of
the fcregoing groups wherein any one or more hydrogen atom(s} are replaced with deuternum
atom(s). Also provided is a compound of formula (I} or (1), or a salt thereof, whercin Rl is
selected from any of the foregoing groups wherein any one or more hydrogen atom(s) are
replaced with tritium atom(s). For example, in some embodiments, cach hyvdrogen bonded to
a ring carbon in the foregoing groups may be replaced with a corresponding isotope, e.g.,
deuterium or trittum. Each hydrogen bonded to an acyclic carbon in the foregoing groups,
¢.g., methyl or methoxy carbons, may be replaced with a corresponding isotope, ..,
deuterium or trittum. Further, for example, the foregoing groups may be perdeuterated, in
which every hydrogen is replaced with deutertum, or pertritiated, in which every hydrogen is
replaced with trittum. In somoe erubodiments, one or more ring carbous o the forcgoing
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groups may be replaced with PC. For example, in polycyclic rings among the foregoing
groups, one of more ring carbons in the ring directly bonded to the rest of the compound may
be replaced with 1*C. In polyeyelic rings among the forcgoing groups, one or more ring
carbons may be replaced with BC in the ring that substitutes or is fused to the ring bonded to
the rest of the compowund. Further, for example, every ring carbon in the foregoing groups
may be replaced with ¥C.

[6128] Also provided is a compound of formula (1) or (111}, or a salt thereof, wherein R' is
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T

H
N N VN f
= : \: N

R , , ,and any of the
foregoing groups wherein any one or More h}r’drog'cn atfom(s} are replaced with deuteriom
atom{s}. Also provided is a compound of fornmia (11} or {11, or a salt thereof, wherein Rl is
selected from any of the foregoing groups wherein any one or more hydrogen atom(s} are
replaced with tritiom atom(s}. For example, in some embodiments, each hyvdrogen bonded to
aring carbon i the forgoing groups may be replaced with a corresponding isotope, e.g.,
deuterium or trittum. Fach hydrogen bonded to an acyelic carbon i the forgoing groups, e.g.,
methyvl or methoxy carbons, may be replaced with a corresponding isotope, .g., deuterium or
trittum. Further, for example, the forgoimg groups may be perdeuterated, in which every
bydrogen is replaced with deuterturn, or pertritiated, in which overy hydrogen is replaced
with tritium. Tn some embodiments, one or more ring carbons in the forgomng groups may be
replaced with PC. For example, in polycyelic rings among the forgoing groups, one or more
ring carbouns in the ring directly bonded to the rest of the compound may be replaced with
B, In polyevelic rings among the forgoing groups, one or more ring carbons may be
replaced with BC in the ring that substitutes or is fused to the ring bonded to the rest of the
compound. Further, for example, every ring carbon in the forgoing groups may be replaced
with PC.

[0129]  Also provided is a compound of formula (IT) or (8I1), or a salt thereof, wherein R} is

N N\
Ry T R N /f"L\N’ NN
| A

selected from the group consisting of i R .o . R

/

N

SR
Neew N\]f/ NE3

e
NH , and any of the foregoing groups wherein any one or more hydrogen
atomqs} are replaced with deatertum atom(s}. Alse provided is a compound of formula (IF) or
{IID), or a salt thereof, wherein R! is selected from any of the foregoing groups wherein any
one or more byvdrogen atom(s}) are replaced with tritium atomds). For exarople, i some
embodiments, each hydrogen bonded to a ring carbon m the forgoing groups may be replaced

with a corresponding isotope, e.g., deotertum or tritium. Each hydrogen bonded to an acyclic
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carbon in the forgoing groaps, €.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 perdeuicrated, in which every hydrogen is replaced with deuterium, or pertritiated, m
which every hydrogen is replaced with trittum. In some embodiments, one or more ring
carbons in the forgoing groups may be replaced with C. For example, in polyevelic rings
among the forgoing groups, one or more ring carbons in the ring directly bonded to the rest of
the compound may be replaced with PC. In polyeyelic 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 PC.

[0130]  Also provided is a compound of formula (I1) or (8IT), or a salt thereof, wherein R s

|N\W T,N A e Nag N

f'N N\ /N
= N
R

r
N AN
E =N K/ i P N

L and any of the foregoing groups wherein any one or more

hydrogen atom(s) are replaced with deaterivim atom(s}. Also provided is a compound of

0
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formala (1) or (11D, or a salt thereof, wherein R is selected from any of the foregoing groups
wherein any one or more hvdrogen atom{s) are replaced with trithum atom(s}. For example, i
some embodiments, cach 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 acyelic carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced
with a corresponding isotope, ¢.g., deuterium or tritium. Further, for example, the forgoing
groups may be perdeuterated, in which every bydrogen is replaced with deuteruur, or
periritiated, in which every hydrogen is replaced with tritium. In some embodiments, one or
more ring carbons in the forgoing groups may be replaced with PC. For example, in
polyeyclic rings among the forgoing groups, one or more ring carbons in the ning directly
bonded to the rest of the compound may be replaced with BC. In polyeyelic rings among the
forgoing groups, one or more ring carbons may be replaced with PC in the ring that
substitutes or is fused to the ring bonded to the rest of the compound. Further, for example,
every ring carbon in the forgoing groups may be replaced with UC,

{0131] Also provided is a compound of formula (I} or (111}, or a salt thereof, wherein R' is

, , and any of the foregoing groups wherein any one or more
hydrogen atom(s) are replaced with deuterivm atom(s}. Also provided is a compound of
formula (i1} or (311), or a salt thereof. wherein R is selected from any of the furegoing groups
wherein any one or more hydrogen atom{s) are replaced with {rittwn atom(s). For example, in
some embodiments, each hvdrogen bonded to a ning carbon in the forgoing groups may be
replaced with a corresponding isotope, e.g., deuterium or tritium. Each hyvdrogen bonded to
an acvelic carbon in the forgoing groups, e.g., methyl or methoxy carbons, may be replaced
with a corresponding isotope, ¢.g., deuterniuwm or tritium. Further, for example, the forgoing
groups may be perdeuterated, in which every hydrogen 1s replaced with deuteriom, or
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periritiated, in which every hydrogen is replaced with tritium. In some embodiments, one or
more ring carbons in the forgoing groups may be replaced with PC. For example, in
polycyclic rings among the forgoing groups, one or more ring carbons n the ring durectly
bonded to the rest of the compound may be replaced with BC. In polyveyclic 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. Fusther, for example,
every ring carbon in the forgoing groups may be replaced with 'C.

{0132} The R’ groups described herein as moietics {shown with a W symbol) are
shown as attached at specific positions {e.g., pyrimid-4-vl, quinazolin-4-y1, isoquinolin-1-vi}
but they can also be attached via any other available valence {e.g., pyrinud-2-v1}. In some

P

E\_ii N

A

embodiments of the compound of formula (2D or (JII), or a salt thereof, RUig  wiew or

(R,

(/F’\"‘"‘)m
N
N M

~
»\L .wherein mis §, 1, 2, or 3 and cach R'? is, where applicable, independently
deuterium, halogen, alkyl, haloalkyl, atkoxy, hydroxy, -CN, or heteroaryvl, wherein the alkyl,
haloalkyl, alkoxy, hydroxy, and hetercaryl of R' are independently optionally substituted by
deuterium. In a further embodiment of the compound of formula (IF) or (I}, or a salt thereof,

(R¥),
,1
N7y ff;\/\]

PR Y 4 !
L Ry Na N
Rlis oF I wherein mis 1, 2, or 3 and each R’ is mdependently
s 5 ¥

deuterium, halogen, alkyl, haloalkyl, atkoxy, hydroxy, -CN, or heteroarvl, wherein the alkyl,

haloalkyl, alkoxy, hydroxy, and hetercaryl of R!? are independently optionally sabstituted by

I NN
TG N )\\//i[
fi = ey .ff | %[ R (12
NN \R Jm X 4N 4 /t m
deuterium. o another erobodiment, R! is I , - ,

whereinm is 0, 1, 2, 3. 4, or 3 and each R s,

L
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where applicable, independently deaterium, halogen, atkyl, haloalkyl, alkoxy, hydroxy, -CN,
or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryi of R'? are

mdependently optionally substituted by deutermm. In a further embodiment of the compound

- . v , OF whereinmis 1,2, 3,4, or S and
cach R!? is independently deuterium, halogen, alkyi, haloalkyl, atkoxy, hydroxy, -CN, or
heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroarvl of R are
independently optionally substituted by deuternum. In a further variation of such
embodiments, each R is, where applicable, independently deuterium, halogen, C:-Cs atkyl,
Ci~Cs haloalkyl (which in one vauation may be Ci-Cs perbaloalky), C1-Ce alkoxy, bydroxy, -
CN, or 5~ to 10-membered heteroarvl, wherein the €-Cs alkyl, C1-Ce haloalkyl, €1-Cs
alkoxy, hydroxy, and 5- to 10-membered heteroaryl of R' are independently optionally
substituted by deutermam.

{61331 Tn some embodiments of the compound of formula (11}, (1), (II-A}, (J11-A), (I-B),
(IH-B), dI-C), 4II-C), (1-Dy), (1L-Dy, (I-E), JI-E), JI-Fy, dB-F), 31-G), (d1-G), J-H) or
{IT-H), or a salt thereof, R? is C1-Cs alkyl optionally substituted by R?2. In some
embodiments, R? is Ci-Cs alkyi optionally substituted by R? where R?2 is: halogen (¢.g.,
fluoro), Cs-Cs cycloalkyl optionally substituted by balogen {¢.g., cyclobutyl optionally
substituted by fluoro}; S-to 10-membered heteroary! optionally substituted by Ci-Cs alkyl
{e.g.. pyrazolyl optionally substituted by methyl); -${0RRY; -NRR; -NR*C{O)R*; oxo; or -
OR? T some embodiments, R? is C1-Cs alkyl optionally substituted by R®? where R® s
halogen {e.g., fluorc); C3-Us cycloalkyl optionally substituted by halogen {¢.g., cyclobutyl
optionally substitted by fluoro); 5- to 10-membered heteroaryl optionally substituted by Ci-
Co alkyl {e.g., pyrazolyl optionally substituted by methvl); 3~ to 12-membered heterocvelvl
optionally substituted by halogen {¢ g., oxetanyl optionally substituted by fluoro), -8{ORR*; -
NRIR?, -NRIC(OIRY, oxo; or -OR’. In some embodiments, R? is C1-Cs alkyl optionally
substituted by -OR° wherem R is: hydrogen; C1-Cs alkyl optionally substituted by halogen

3
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{¢.g., methvl, cthyl, diftuoromethyl, -CH2CHE?, and ~CHCFs); Ca-Ce cveloalkyl optionally
substituted by halogen {e.g., cvelopropyl substitited by fluoro}; Cs-Cis aryl optionally
substituted by halogen (e.g., phenvl optionally substituted by fluoro}; or 5- to 6-membered
hetercaryl optionally substituted by halogen or C1-Co alkyl {e.g., pyridinyl optionally
substituted by fluoro or methyl). In some embodiments, R? is ~CHCHROCH:. In some
embodiments, R” is C1-Cs alkyl substituted by both halogen and OR”. In some embodiments,
R? is n-propyl substituted by both halogen and alkoxy (¢.g., ~CH2CH(FYCH20CH:), In some
embodiments where R? is indicated as optionally substituted by R*, the R? moiety is
unsubstifuted. In some embodiments where R? is indicated as optionally substituted by R?)
the R® moiety is substituted by one R™ In some embodiments where R? is ndicated as
optionally substituted by R?, the R? moiety is substituted by 2to6or 2o Sor 2t0d or 2 t0 3
R* moieties, which may be the same or different.

{3134} In some embodiments of the compound of formula (1), (H1), (1-A), (1-A), (I-8B),
(II1-B). (I1-C). (-C), (-, (HI-D), (-E). GI-E), (1-F), (T-F), (1), (-G), (I-H) or
(TI1-H), or a salt thereof, R? is C1-Cs alkyl optionally substituted by R* In some
embodiments, R? is C1-Cs alkyl optionally substituied by R* where R is: halogen {e.g.,
fluoro}; Cs-Cs cycloalkyl optionally substituted by halogen (e.g.. cyclobuty! optionally
substituted by fluore); 5- 1o 10-membered heteroary! optionally substituted by Ci-Cs alkyl
{¢.g., pvrazoly! optionally substituted by methyl); -S(ORR?, -NRRS;, -NR3C{O}RY, oxo; or -
OR®. In some embodiments, R? is C1-Co alkyi optionally substituted by R* where R*% is:
halogen {¢.g., fluoro); C3-Cs cycloalkyl optionally substituted by halogen {¢.g., cvclobutyl
optionally substitited by fluore); 5- 1o 10-membered heteroary! optionally substituted by Ci-
Ce alkyl {e.g., pyrazolyl optionally substituted by methvl}; 3- to 12-membered heteroeyclyl
optionally substituted by halogen {e.g.. oxetanyi optionally substituted by flaoro}; -S{ORRY; -
NRIR?, -NRIC(OR?, oxo; or -OR®. In some embodiments, R? 15 C1-Cs alkyl optionally
substituted by R where R™ is: halogen (e.g., fluoro); (5-Ce cycloalkyl optionally substituted
by halogen {c.g., cyclobutyl optionally substituted by fluoro}; Ce-Cua aryl {o.g.. pheayl); 5-10
{0-membered heteroary] optionally substituied by C1-Ce alkyl {e.g., thiazoly! or pyrazolyl
optionally substituted by methyl); 3-to 12-membered heterocyely! optionally substituted by
halogen or oxo {e.g., R? is: oxetanyl optionally substitated by fluoro; tetrahydrofuranyl;
pyrrolidiny] optionally substituted by oxo; morpholinyt optionally substituted by oxo; or
dioxanyl); -S{ORR7; -NRIRY;, -NRIC(OIRY; oxo; -OR?; or -CN. In some embodiments, RB? is
C1-Cs allkyl optionally substituted by -OR? wherein R’ is: hydrogen; C1-Cs alkyl optionally

L
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substituted by halogen {¢.g., methyvl, ethyl, diftuoromethyl, ~-CHoCHE,, and ~-CH2CFs), Ca-Ce
cycloatkyl optionally substituted by halogen (£.g.. cvclopropy! substituted by fluoro}; Cs-Cia
aryl optionally substituted by halogen (e.g., phenvl optionally substituted by fluoro}; or 5-to
6-membered heteroarvl optionally substituted by halogen or C1-Ce alkyl {e.g., pyridinyl
optionaily substiteted by fluoro or methyl}. In some embodiments, R? is ~CHCHOCH:. In
some embodiments, R? is i-Cs alkyl substituted by both halogen and OR’. In some
embodiments, R” is n-propyl substituted by both halogen and alkoxy (e.g., -
CHCH(FYCH:OCH:). In some embodiments where R? is indicated as optionally substituted
by R™ the R? moiety is unsubstitated. In some embodiments where R? is indicated as
optionally substituted by R?, the R? moiety is substituted by one R¥. In some embodiments
where R? is indicated as optionally substituted by R, the R? moiety is substituted by 2 10 6
or 2 to S or 2 to 4 or 2 o 3 R moieties, which may be the same or different. In some
embodiments, R? is C1-Us alkyl substituted by two halogen groups, which mayv be the same or
different {¢.g., two fluoro groups). In some embodiments, R? is Ci-Cs alkyl substituted by
two -OR? groups, which may be the same or different {(¢.g., two ~OH groups, one ~OH group
and one ~OCH; group, or two ~OCH: groups). In some embodiments, R? is C1-Cs alkyl
substituted by one halogen group {e.g., fluorc} and one -OR? group (e z., -OH or -QCH:). In
some embodiments, R? is C1-Cs alky! substituted by two halogen groups, which may be the
same or different {¢.g, two fluoro groups}, and one -OR? group {¢.g., ~OH or -OCH:). In
some embodiments, R? is {1-Cs alkyl substituted by one halogen group {¢.g., fluoro) and two
~OR? groups, which may be the same or different {e.g., two —OH groups, one ~OH group and
one —OCH: group, or two ~OCH; groups).

{61358} In some embodiments of the compound of formula (I), (1i1), (E-A), (1-A), dI-B),
(I1-B), (11-C), (11-C), (H-D), (H-D), (1-E), (HL-E), (IL-F). (1-F), (IL-G), (1H-G), (I-H) or
(TH-H), or a salt thereof, R? is $3-Cs cycloalkyl optionally substituted by R™. In some
embodiments, R? is C3-Cs cycloalkyl substituted by 1 or 2 R¥® moieties which may be the
same or different. In some embodiments, R? is (3-Cy cyveloalkyl optionally substituted by
halogen {¢.g., vnsubstituted cvelopropyl or cyvelobutyl optionally substituted by fluorc). In
some embodiments, R? is C5-Cy cycloalkyl optionally substituted by deuterium, or trittum
atom{s). For example, in some embodimentis, cach hydrogen bonded to a ring carbon in the
forgoing groups may be replaced with a corresponding isotope, ©.g., deuterium or tritium.
Each hydrogen bonded to an acyclic carbon 1n the forgoing groups, ¢.g., methyl or methoxy

carbons, may be replaced with a corresponding isotope, e.g., deutertum or tntium. Further,
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for example, the forgomg groups may be perdeuterated, in which every hydrogen 1s replaced
with deuterium, or pertritiated, in which every hydrogen is replaced with trittum. In some
embodiments, one or more ring carbons in the forgoing groups may be replaced with P*C. For
example, m polyvevelic rnings among the forgoing groups, one or more ring carbons n the ring
directly bonded to the rest of the compound may be replaced with PC. I polycyclic rings
among the forgoing groups, one or more ring carbons may be replaced with PC in the ring
that substitutes ov is fused to the ring bouded to the rest of the compound. Further, for
example, every ring carbon in the forgoing groups may be replaced with PC.

{0136} In some embodiments of the compound of formula (11}, (1), (11-A), (1-A), d1-B),
(IH-B), dI-C), (HI-C), (J1-D), (HI-D), (JI-E), JI-E), (1-F), (H-F), G1-G), (IH-G), (I-H) or
(IT-F), or a salt thereof, R? is hydrogen.

{31371 In some embodiments of the compouand of formula (1), 311}, (1-A), (HI-A), (11I-B),
(IH-B), (1-O), (-0, (1-Dy, (H1-D), (U-E), QU-E), (-5, JU-F), (1-G), (I0-G), (-H) or
(II1-FD), or a salt thereof, R? is —0-C1-Cs alky! optionally substituted by R*. In some
embodiments, R? is ~OCH:.

{8138] Also provided is a compound of formuda (03, (11D, (JE-A), (HI-A), (11-B), (JI1-B),
{1-Cy, (HI-Cy, (1-D), (HE-D), (JI-E), (-}, (I-F), (HI-F), (-G, (H1-G), (1-H) or (TI-H),

L -
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or a salt thereof, wherein R” is selected from the group consisting of R s
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X -»E , and any of the foregoing groups wherein any one or more
hydrogen atom(s) are repiaccd with dewtertum atom(s).

[6135] Also provided ts a compound of fornuda (1), (71, (J1-A), (IH-A), (I-B), JII-B),
(Ii-C), (JII-Cy, (11-D), (HI-D), dI-B), (HL-E), (1-F), (-F), (-G, (-G, ({1-H) or {([TL-H},
OH

t ““E::J,(
or a salt thereof, wherein R is selected from the group consisting of mde

,L oH "L/[OH (o O _Er\/o“ _[Q EOH
A C KL

=0 Ho N N
__CE jD LCc
v ‘4 N“*
)13 0 /‘ o
Iadia adiad
. Ho ol , = and any of the foregoing groups wherein

any one or more hydrogen atom(s) are replaced with deuterinm atom(s).
{8148}  Also provided is a compound of formuda (203, (D), (J1-A), (HI-A), (11-B), (JI1-B),
(I1-Cy, (HI-C)y, (11-D), (HI-D), (I-B), (d1-E), (1-F), (H1-F), (-G), (HL-G), (U-H) or (TT1-H),

o R

R%3

or a salt thereof, wherein R” is »\EE - wherein R and each R are as defined for formula
{1n.
{6141} Also provided is a compound of formula (), (011, (H-A), (H-A), (H-B), (I1-B),
d1-C), (HI-C), (11-D), (H1-D), (I1-B), JI1-E), (JI-F), (HI-F), (-G, (-G, (0-H) or (JI-H),

=

R/a
. R 5 ,
or a salt thereof, wherem R is wherein R and each R are as defined for formula
(D).
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{8142} Also provided is a compound of formuda (203, (D), (J1-A), (HI-A), (11-B), JI1-B),
(1-C), (HE-C), (11-D), (LD, (1-B), (ME-E), (1-F), (HI-F), (1-G), (11-G). (-H) or (FIL-H),
o
J
or a salt thereof, wherein R” is m[ wherein R is as defined for formula ().
{3143] 1o onc embodiment of formula (1), the tetrahydronaphthyridine group is
disubstituted with deuterium at the 2-position.
[6144] Representative compounds are listed in FIG. 1.
{81458} In some embodiments, provided is a compound selected from Compound Nos. 1-66 in
Fi(5. 1, or a stereoisomer thereof {including a mixture of two or more stercoisomers thereof},
or a salt thercof, In some embodiments, the compound ts a salt of a compound selected from
Compound Nos. 1-66 in FIG. |, or a stereoisomer thereof.
{3146] In some cmbodiments, provided is a compound selected from Compound Nos. 1-147,
or a sterenisomer thereof {including a vuxture of two or more stercoisomers thercof), or a salt
thercof. In some embodiments, the compound 1s a salt of a compound selected from
Compound Nos. 1-147, or a stereoisomer thereof.
{6147} In some embodiments, provided is a compound selected from Compound Nos. 1-665,
ot a stereoisomer thereof (including a mixture of two or more stereoisomers thereof), or a salt
thereof. In some embodiments, the compound is a salt of a compound selected from
Compound Nos. 1-6635, or a steresisomer thereof.
{3148} In one variation, the compound detailed herein is selected from the group consisting
of:
4-{cyclopropvl{4-(5,6,7 8~tetrahydro-1, 8-naphthyridia-2 -vhbutyBamino}-2-((6~

{difluoromethypyrimidin-4-ylaminobutancic acid;

d-{cyclopropyl(4-(5,6,7 8-tetrahydro-1, 8-paphthyridin-2-vljbuty Damine }-2-{pyrinidin-4-

yiamina)}butanoic acid;

4-{cyclopropyl{4-(5,6,7 R-teteahydro-1, 8-naphthyridio-2-ylbutyDamino -2 -((1-methvi-1H-

pyrazolof3.4-dipyrimidin-4-yhanuno}butanotc acid;

4-({2-hydroxy-2Z-methylpropyl}(4-(5,6,7 S-tetrahvdro- 1. 8-naphthyridin-2-yDbutylamino)-2-

(pyrinudin-4-viaminobutasoie acid;
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4-{(Z-methoxvethviy{4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-viibuty Damine -2 -<{quinazolin-

4-ylaminojbutanoie acid;

d-{cyclopropyl{(4-(5,6,7 8-tetrahydro-1, &-naphthyndin-2-yDbuty Damine)-2-{qunazohin-4-

ylaminojbutanocic acid;

2-({7-fluoroquinazolin-4-yhamino}-4-({ 2-mcthoxyethy }{4-(5.6,7 8-tetrahvdro-1 &~

naphthyridin-2-yUbutyhaminoybutanoic acid;

4-¢2 2-diftuoroethvi}4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi}butyljamino}-2-

{qunazolin-4-vlamino)butanoic acid;

4-((3, 3~difluorocyelobuty{4-(5,6,7 8~tctrahydro~ |, 8-naphthyndin-2-yhbutyJamino)-2-

{quinazolin-4-ylaminojbutanocic acid;

4~{(2-methoxvethyiy(4-(3.6,7 8-tetrahvdro-1, 8-naphthyridin-2-yDbuty Damino}-2-((2-

methyviqunazohn-4-ylaminoibutanoic acid;

4-{(2-methoxyethy4~(5,6,7 8-tetrabydro-1,8-naphthyridin-2 -y Dbuty Danuno}-2-(pyndof 2,3~

dipyrimidin-4-yvlamino)batanoic acid;

2-{{(7-fluoro-2-methylqunazolin-4-yHamino}-4-{(Z-methoxvethvl}{4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yhbutyDaminojbutanoic acid;

4-¢{2-methoxyethyy(4-(5,6,7, 8-tetrabvdro-1,&-naphthyridin-2 ~yDbutyDanuno}-2-((7-

(triffuoromethy Doguinazolin-4-vhaminoibutanoic acid;

4-{(Z-methoxyethyi4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-vlbuty Damine}-2-¢{2-

{trifluoromethyliquinazolin-4-yhaminoybutancic acid;

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

{trifluoromethyhguinazolin-4-vljaminojbutanoic acid;

4-{(Z-methoxyethyi}(4-(3,6,7 8-tetrahydro-1 8-naphthyridin-2-ylibuty Daming}-2-{pyrido{ 3,2~

dipyrinudin-4-vlaminojbutanoic acid;

4~{(2-methoxyethy){(4-(5,6,7 8-tetrahydro-1 §-napbthynidin-2-yhbutyDamino}-2-{(pyndo[3 4-

dlpyrmidin-4-vlaminobutanoic acid;
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2-{(5-fluoroquinazolin-4-vlamino}-4-((2-methoxyethy ¥ 4-(5,6,7 8-tctrahvdro-1,8-

aaphthyridin-2-yDbutyDaminoybutanoic acid;

2-{{6-fluoroquinazolin-4-yHaminoy-4-((Z-methoxvethyi4-(3,6,7 8-tetrahydro-1,8-

naphthyridin-2-yvi}butylaminojbutanoic acid;

2-((8-fluoroquinazolin-4-yhamino}-4-({2-mcthoxyethy }{4-(5.6,7 8-tetrahvdro-1 &~

naphthyridin-2-yUbutyhaminoybutanoic acid;

2-{6,7-diftuoroguinazolin-4-yhamino}-4~-{((Z-methoxyethyly(4-(5.6,7 8-tetrahydro-1.&-

naphthyridin-2~vibutyaminobutanoic acid;

4-({2-methoxyethyl}4~(5,6,7 8-tetrabvdro-1, 8~naphthvridin-2-vDbutyDanunc -2 -{(2-methyl-

t-(trifluoromethy hpyrnudin-4-vaminobutanoic acid;

2~{(6-(difluoromethyDpyomidin-4-vhamino)-4-((Z-methoxvethvl){(4-(5.6,7 8-tetrahvdro-1,8-

naphthyridin-2-yDbutyBaminojbutanocic acid;

4-¢{(2-methoxyethy4-(5,6,7, 8-tetrabydro-1, &-naphthyridin-2~yDbuty Danuno}-2-((2~

(triftuoromethypyrimidin-4-vljamino}butanoic acid;

4-((Z-methoxypropy}{4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-y hbuty amino)-2-

{quinazohin-4-ylamincibutanoic acid,

4-{{2-methoxyethyl}(4-(5,6,7 8-tetrabyvdro-1, &naphthyvridin-2~yhbutyDanuno}-2-{((6-methyl-

2-{trifluoromethypyrimidin-4-yhaminoybutancic acid;

4-{(2-(methylsulfonyliethyt¥ 4-(5,6.7 8-tetrahydro-1,8-naphthvridin-2-yhbutvhamino}-2-

{quinazolin-4-ylanunojbutanoic acid,

4-{(2-phenoxyethvi}(4-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-ybutylamino}-2-{quinazolin-

4-ylamino)butanoic acid;

4-{(3,3-diftuoropropyii{4-(5,6,7 &tetrabydro-1, S-naphthyridin-2-yybutyl janino)-2-

{quinazolin-d~vianmunojbutanotc acid;

4~{(3-fluoropropy4-(5.6,7 -tetrabydro- 1, 8-naphthyridin-2-vlibuty Danuro}-2 ~(quinazolin-
4-ylamino)butanoic acid;
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4-{(2-fluoro-3-methoxypropyvii{4-(3,6,7 8-tetrahvdro-1, 8-naphthyridin-Z-vybutyBaminoy-2-

{quinazolin-4-ylaminojbutanoic acid,

2-¢{7-fluoro-2-methylguinazelin-4-yiamino3-4-((2-fluoro-3-methoxypropyl 4-{5,6,7 .8~

tetrahtydro-1,8-naphthyridin-2-ybutylamino)butanocic acid;

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

vhbutyhamino}-2-((7-fluoro-Z~-methylquinazolin-4-yhanuno jbutanoic acid;

S

2-(1soquinolin- I -viamino}-4-({Z-methoxyethvi}{(4-(5,6,7. 8-tetrahydro-1,8-naphthyridin-2-

vhbutylianmino)butanoic acid;

4-({2-{difluoromethoxyethy}4-(5,6,7 8~tctrahydro~ 1 8-naphthyridin-2-vhbutyhamino)-2-

{quinazolin-4-ylaminojbutanocic acid;

4~((2-methoxyethyl{(4-(5,6,7 8-tetrahvdro-1, &-naphthynidin-2-yhbutylamino}-2-{(quinclm-4-

viammnobutanoic acid;

2-{{7T-chloroguinazobin-d-yhamino}-4-((2-methoxyethvi}(4-(5,6,7 8-tetrabydro-1,8-~

naphthyridin-2-vi¥butyBaminoibutanoic acid;

2-{{8~chloroquinazolin-4-yHamino}-4-{(Z-methoxyethv}{(4-(5,6,7 8-tetrahvdro-1,8-

naphthyridin-2-yhbutyDaminojbutanoic acid;

2-{quinazolin~4-ylamino)-4-{(4-(5,6,7 8-tetrahvdro-1 8-naphthyridin-2-yDHbuty}{(2-(2,2,2-

triflucroethoxyjethyljaminojbutanoic acid;

2-{{(7-Huoro-2-methylqunazolin-4-yHamino}-4-{(Z-(4-fluorophenoxy yethyhH{4-(5,6,7 8-

tetrahydro-1,8-naphthyridio-2-viybutyljaminobutanoic acid;

4~{(3-fluoropropyl(4-(3,6,7 8-tetrahydro-1, 8-naphthynidin-2-vbutyDanuno -2 -{({7-

methoxygquinazolin-4-yijamincbutanoic acid;

4-{(2~2,2-difluorocyclopropoxyjethyl}(4-{5.6,7 8-tetrahvdro- 1 &-naphthyridin-2-

vhbutyhamino)-2-((7-fluoro-Z~-methylquinazolin-4-yhanmune jbutanoic acid;

4~{(3-fluoropropy 1 #4-(5.,6,7 8-tetrabydro-1 8-naphtbyridin-2-yhbutyDanuno}-2-((8-
methoxyguinazolin-4-yhamino}butanoic acid;
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2-{{6-{ 1H-pyrazol-1-yDpyrimidin-4-vamino)-4-((2-methoxvethyl}{(4-(3,6,7 8-tetrahy dro-

1, &-paphthyridin-2-yhbotyhamino)butanoic acid;

4-4(2-(3, 5-dimethyl-1H-pyrazol-T-yhethyl(4-5,6,7 8-tetrahydro- 1 &-naphthyridin-2-

yhbutyllamino}-2~(quinazolin-4-ylaminoibutanoic actd;

4-({(8)-2-fluoro-3-methoxypropyi4-(3,6,7 8-tetrahydro-1, 8-naphthyrdin-Z-ybutyamino)-

2-{(2~methyiguinazolin-4-yHanino}butanoic acid;

4-((2-(3, 5-diflucrophenoxylethy}{4-(5,6.7 8-tetrahvdro-1 8 -naphthyridin-2-yJbutvhamino)-

2~{guinazolin-4-vlaminoybutanoic acid;

2-{{8~chloroquinazolin-4-vhammno}-4-((2-(pyridin-2~-vloxyethyi}4-(5,6,7 8tctrabvdro-~1,8-

naphthyridin-2-vhbutyDaminobutanoic acid;

4~{(2-(pyridin-2-vioxyiethv){4-(5,6,7 8~tetrahydro- |, 8-naphthynidin-2-yhbutylamino}-2-

{quinazohn-4-ylamino}butanocic acid,

44202 2 -difluorocthoxyjethyii(4-(5,6,7, §-tetrahydro-1 8-naphthyridin-2-yDbutyDamino}-2-

{quinazolin-4-ylamino}butancic acid,

2-{pvridof3,2-djpyrimidin-4-viamino}-4-({4-(3,6,7 8-tetrahydro-1,§-naphthyndin-2-

yhbutyl)2-(2,2 2-trifluorocthoxy jethyhamino}butanoic acid;

442 Z-methylpyridin-3-yvhoxylethy}{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-

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

2-{(7-fluoro-2-methylqunazolin-4-yHamino}-4-{ Z-((2-methyvlpyndin-3-yhoxyethy1}{4-

{5.6,7,8-tetrahydro-1, #-naphthyridin-2-yhbutylamino)butanoic acid;

4~ 2-((Z2-methylpyridin-3-yhoxyjethyi}4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-

yhbutyhamino}-2-(pyrido{3,2-djpyumidin-4-ylamino}butanoic acid;

4-{(Z~cthoxyethyi}{4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-yhbutyDamino}-2-(quinazolin-4-

vlanunojbutanoic acid;

2~{{7-fluoro-2-methylguinazolin-4-yHamino}-4~((Z-({6~-methvipyndin-3-yhoxyjethy ){4-
(5,6,7,8-tetrabydro-1, 8-naphthyridin-2-yHbutvDaminojbutanoic acid;
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4-{(2-{{6~-methvipyridin-3-vljoxyethy1}4-(5,6,7 B-tetrahydro- 1 8-naphthyridin-2-

yhbutyDamino)-2-{pyrido 3, 2-djpyrimidin-4-ylamino jhutanocic acid,

4-{2-((S-Rucropyridin-3-yhoxyYethyviy(4-(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-

yhbutyllamino}-2~(quinazolin-4-ylaminoibutanoic actd;

4-{(2-{{6-methylpyrnidin-3-yhoxylethy D{4-(5,6,7 8-tetrahydro-t 8-naphthyridin-2-

vhbutyhamino}-2-(quinazolin-4-viaminobutanoic acid;

4-{2-{(5-Nucropyridin-3-yhoxyethyvi}(4-(5,6,7 8-tetrabydro-1, 8-naphthyridin-2-

vhbutyhamino}-2~{pyrido{3,2-djpyumidin-4-ylamino}butanaic acid;

2-{(7-fluoro-2-methylguinazolin-d~yhammo }-4-((2~((S-fluoropyridin-3-yhoxyethviy4-

(5.6,7,8~tetrahydro- 1, 8-naphthvridin-2-viibutyDamino}butanoic acid;

4-({(R}-2~methoxypropyh{4-(5,6,7 8-tetrahydro-1, 8-naphthynidin-2-yhbutyllamino)-2-

{quinazohn-4-ylamino}butanocic acid,

4-{{2-acctamidoethv]}{4-(3,6,7 8~tetrahydro~ |, 8-naphthyndin-2-vDbuty Damino}- 2~

{quinazolin-4-ylamino}butancic acid,

4-((2-(dimethviamino}-2-oxoethy {4-(5,6,7, 8-tetrabvdro- 1, 8-naphthyridin-2-yhbutvhamino)-

2-{guinazolin-d-ylaminojbutanoic acid;

2-{{7-fluoro-2-methy lquinazobin-4d-yhamino 3-4-((2-methoxypropvy{(4-(5,6,7 8-tetrahvdro-

1.8-naphthyridin-2-vhbutyhamino}buwtanoic acid; and

4-{(Z-methoxvpropy}(4-(5,6,7 3-tetrahvdro-1,8-naphthvridin-2-y hbutylamine)-2-((2-

methylquinazolin-4-yhamino)butancic acid.

{6149} In another vanation, the compound detailed herein is selected from the group
consisting of!

2<{(3~cyanopyrazin-2-yHamino }-4-{{2-methoxyethvi}{4-(5,6,7 8-tetrahvdro-1 B-naphthyridin-
2-yhbutvDamineybutanocic acid;
2-({5-cyanopyrimidin-2Z-vljamino}-4-({2-methoxypropyl}{4-(5,6,7 &-tetrahydro-1,8-

vaphthyridin-2-yhbutyhaminojbutanoic acid;
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4-{(Z-methoxvpropy}{4-(5,6,7 3-tetrahvdro-1,8-naphthyridin-2-y hbutylamine)-2-((5-
{trifluoromethypyrimidin-2-ylJamino}butanoic acid;
2-{(5-bromopyrimidin-2-viarnno}-4-{({(2-raethoxypropy}{4-(3.6,7 8-tetrahvdro-1 8-
naphthyridin-2-vUbutyDaminobutanoic acid;
2-{((1H-pyrazolo|3,4-dipyrimidin-4-yDamino}-4-{{2-methoxypropyly(4-(5,6,7 8-tetrahydro-
1.8-naphthyridin-2-vhbutyhamino}butanoic acid;

4~{(2-methoxypropy4-(5,6,7 §-tctrabvdro-1 8-naphthyadin-2-vhbutvDanuno}-2-((2~
(nfluoromethyDpyrimidin-4-yljamino)butanoic acid;

4-{(Z-methoxypropyl}4-(5,6,7 S-tetrahvdro-1,8-naphthvridin-2-y hbutvijamine)-2-((2~
phenylpyrimidin-d-yhammo}butanoic acid;

4-{{2-methoxypropvl}{4-(3,6,7 8~tetrahydro- |, B-naphthynidin-2-vhbutyHamino)-2-¢( 1
methyl-1H-pyrazolof3,4-d |pynmdin-4-yiaminobutanoic actd;
4~({2-hydroxyethy}{4-(5.6,7 8-tctrahvdro- . §-naphthyridin-2-yDbutylamino}-2-{quinazolin-
4-ylamino)butanoic acid;

2-{{3-cvanopyrazin~-2-yamino}-4-{{2-methoxypropy{4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-yDbaty Baminoybutanocic acid;
2-{(6~(1H-pyrazol--vlpyrunidin-4-vhamimo)-4-({2~-methoxypropyh{(4-(5,6,7 8-tetrahvdro-
1, 8-naphthyridin-2-vhbutyhaminojbutanoic acid;

2-4{5-fluoropyrimidin-2-v1jaming y-4-{{2-methoxypropy{d-(3,6,7 8-tetrahydro-1,8-
naphthyridin-Z-vibutyaminojbutanoic acid;
2~{{1H-pyrazalof4,3-djpyrinudin-7-vlanuino}-4-{{2-methoxypropyt 4-{5.6,7 8-tetrahvdro-
{,8-naphthyndin-2-yDbutyHaminoybutanoie acid;

4-{(Z-methoxypropy}4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y Hbutyvllamino}-2-((6-
phenylpyrimidin-4-yljaminojbutancic acid;

4-{{2-methoxypropvl}{4-(3,6,7 8~tetrahydro- |, 8-naphthynidin-2-vbutyHamino)-2-¢(5-
phenylpyrimidin-d-vljamino}butancic acid;

2-{{1-methyl-1H-pyrazolo}3 4-d]pyrimidin-4-vlamino}-4-({(Z-phenoxyethvl}4-(5.6,7 8-
tetrahydro-1.8-naphthyndin-2-yhbutyhaminobutanoic acid;
2~{{5-bromopyrimidin-2-vlamino}-4~((2-phenoxvethyi}{(4-{5,6,7 8-tetrabydro-1,8-
naphthyridin-2-yDbaty Baminobutanoic acid;
2-{(5-cyanopyrimidin-2-yHamino3-4-({2-fluoro-3-methoxypropyl}(4-(5,6,7 8-tetrahydro-1,8-

naphthyridin-2-yhbutyhaminojbutanoic acid;
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4-{(2-fluoro-3-methoxypropyvii{4-(3,6,7 8-tetrahvdro-1, 8-naphthyridin-Z-vybutyBaminoy-2-
{(5-(trifluoromethypyrimidin-2-ylaminoYbutancic acid;
2-{(5-bromopyrimidin-2-vijamino -4-((2-fluoro-3-methoxypropy M4-(5,6,7. 8-tetrabydro-1, 8-
naphthyridin-2-vUbutyDaminobutanoic acid;

4-{(2-fluoro-3-methoxypropy}4-(5,6,7 8-tetrahydro-1, &-naphthyridin-2-y Dbutv}amino)-2-
{(2-{trifluoromethypynmidin-4-yhamino thutanoic acid;

4~((2.2-difluorocthvi}(4-(5,6,7 8~tctrabydro-~ 1, 8-naphthyridin-2-yDbutvlanino}-2-{({ 1~
methyl-1H-pyvrazolof3 4-djpyrimidin-4-yHamino}butanoic acid;
4-{(2-phenoxyethyl}4-(5,6,7 8-tetrahydro-1,&-naphthyridin-2-ybutyDamino}-2-{(5-
{trifluoromethypyrimidin-2-vlanuno}butanotc acid;

2-{{ 1H-pyrazolo[3 4-dlpyrimidin-4-ylamino)-4-{{(2-phenoxyethy1(4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi¥butyBaminoibutanoic acid;
2-{{6-{1H~pyrazol-1-vDpyrnmidin-4-yHamine)-4-{{2-phenoxyethyvi}4-(3,6,7 &-tetrahvdro-1,8-
naphthvridin-2-vhbutvBaminojbutanoic acid;

4-({2-phenoxyethy]}4-(5,6,7, 8-tetrahivdro-1,&-naphthyridin-2~ybutvDamino}-2-{(2~
{triifluoromethylpyrimidin-4-yamino}butanoic acid;

4-({2-phenoxyethyvl}4-(5,6,7 8~tctrahvdro-1, 8 -naphthyridin-2-vbutyDamino)}-2-((6-
phenylpyrimidin-d-vljammo}butanoic acid;

4-{{2-phenoxyethvi}4-(3,6,7, &-tctrahvdro- 1, 8-naphthy ridin-2-v bty Damino -2 -(( 2 -(pyridin-
3-viquinazolin-4-vi}amino)butanoic acid;

4-{(2,2-diftuorocthvi}{(4-(5,6,7 8-tetrahydro-~1, 8-naphthyridin-2-vDbumyhamino - 2-{{5-
(nfluoromethyDpyrimidin-2-yjaminobutanoic acid;
2-{(5-bromopyrimidin-2-vlamino}-4-((2, 2-difluorocthyi}{4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-yUbutyDaminoibutanoic acid;

442, 2-diftuorocthyii{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vbutyDamino-2-{(2~
(triftuoromethyDpyrimidin-4-vljamino}butanoic acid;

2-{6-(1H-pyrazol- 1 -vDpyrimidin-4-ylamino}-4-((2 2 -difluoroethyvi}{4-(5,6,7 &-tetrahydro-

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

4-{(2,2-diftuoroethvi}{(4-(5,6,7 8-tetrahvdro-~1, 8-naphthyndin-2-yDbutyDamino)-2-{(2-
{pyndin-3-yhgquinazolin-4-yhamino}butancic acid;

4-{(Z-methoxypropyl}{4-(5.6,7 8-tetrahydro- 1 8-naphthyridin-2-y Hbutyvlamino}-2-((2-

{pyrdin-3-ylqumazolin-4-yljaminoYbutanoic acid;
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2-{{1-methyl-1H-pyrazolof3,4-dlpyvrimidin-4-ylamino}-4-¢(2-(methylsutfonyhethyl (4~
{5.6,7,8-tetrahydro-1, #-naphthyridin-2-yhbutylaminobutanoic acid;
4-((2-(methvisulfonyljethy}{(4-(5,6.7 8-tetrahydro- 1, §-naphthyndin-2-yhbutyharamno - 2-((5-
{(triftuoromethyDpyrimidin-2-vljamino}butanote acid;

2-{{3-bromopyrimidin-2-y Damino}-4-¢{2-(methylsulfonyHethyvi)(4-(5,6,7 8-tetrahydro-1 8-
naphthyridin-Z-vibutyaminojbutanoic acid;

4~((2-(methylisulfonvlethyiy4-(5,6,7 8-tetrabydro-1,8-naphthy ndin-2~yBbutyhanuno }-2-((2~
(nfluoromethylpyrimidin-4-yljamino)butanoic acid;
4-{(2-Fuoro-3-methoxypropyvi}4-(5,6,7 &-tetrahydro- 1, 8-naphthyridin-2-vbutyDamino -2~
{{(1-methyl-1H-pyrazolo{3 4-djpyrmidin-4-yHhamino}butanoic acid;
4-{{2-methoxypropvl}{4-(3,6,7 8~tetrahydro- |, 8-naphthyridin-2-vDbuty Hamino)-2-
(pyvrimidin-4-viaminojbutanoie acid;

4~{(2-{(methylsulfonylethyiy(4-(5,6,7 8-tetrabydro-1,8-naphthy nidin-2-yHbutyHanuno }-2 {2~
(pyridin-3-vhquinazolin-4-yhanunojbutanoic acid;

2-{{6-{ 1H-pyrazol-1-yDpyrimidin-4-vaminoj-4-{(2-fhuoro-3~-methoxypropvl{4-(5,6,7 8~
tetrahydro-1,8-naphthyridin-2-viibutyDamine Shutanoic acid;
4-((2-fluoro-3-methoxypropy}(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin~-2-vlbutyanino}-2-
{(2-(pyndin-3-yhquinazolin-4-vhamino}butanoic acid;

4-{{2-fluoro-3-methoxypropyl}(4-{5,6,7 8-tetrahrvdro-1, &-naphthyvridin-2-yDbutyDamino)-2-
{{3-phenylpyrimidin-4-yHaminobutanoie acid;

2~{{S-cyanopyrmudin-2~vhamino 3-4-{((2-phenoxyethyvi }4~(5.6,7 8~tetrahydro-1,8-
naphthvridin-2-ylbatyDaminobutanoic acid;

2-{{(1H-pyrazolof 3, 4-djpyrimidin-d-viamino)-4-{(2,2-diflucroecthy 1{4-{5.6,7 8-tetrahvdro-
1, 8-naphthyridin-2-yhbutyhaminobutanoie acid;

d-<{cyclopropyl{4-(5,6,7 8-tetrahydro-~-1, &-naphthyndin-2-vDbuty Damino)-2-{(8-
(triftuoromethyDpyrimidin-Z-vljamino}butanoic acid;

d~{cyclopropyl{4-(3.6,7 8-tetrahydro-1 &-naphthyridin-2-vbuty Damine}-2-((2-
(triffuoromethypyrimidin-4-yljamino)butanoic acid;

2-{{({H-pyrazolo[3, 4-djpyrinudin-d-vyamno}-4-{cyclopropvi{4-(5,6,7 8-tetrahvdro- 1,8~
naphthyridin-2-yDbaty Baminobutanoic acid;
2-({5-cyclopropylpyrinudin-2-yDamino)-4-{(2-phenoxyethyi}4-(3,6,7 8-tetrahydro-1, 8-

naphthyridin-2-yhbutyhaminojbutanoic acid;
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2-{(5-cyanopyrimidin-2-yhamino}-4-{(2,2-diflocroethyi}{4-(5,6,7 8-tetrahydro-1,8-
aaphthyridin-2-yDbutyDaminoybutanoic acid;

4-(2, 2-diftuorocthyl}{(4-(5.6,7 8-tetrahvdro- |, 8-naphthyridu-2-vbutyhaming - 2-((5-
phenylpyrimidin-4-ylamino}butanoic acid;

4-{(2 2~diftuoroethvi}4-(5,6,7 &-tetrahydro-1,8-naphthyridin-2-vi}butyljamino -2 -
(pyrimidin-4-yviaminojbutanoic acid,

4~((2.2-difluorocthvi}(4-(5,6,7 8~tctrabydro-~ 1, 8-naphthyridin-2-yDbutvlanino}-2-({5-
fluoropynmidin-2-vhamino butanoic acid;

4-{(2 2-daftuorocthvi}(4-(5,6,7 8-tetrahydro- 1, 8-paphthyridin-2-y BbutyDamino}-2-{({6-
methyl-2-(pyridin-4-yhpyrmidin-4-ylamino}butanoic acid;
4-{(2~(4-fluorophenoxyethyl}(4-(5,6,7 B-tetrahydro-1, 8-naphthynidin-2~-yhbutyhamino)-2-
{{t-methyl-1H-pyvrazolo] 3 4-dpyrimidin-4d-yhamino)butanoie acid;
2-{{5-cyclopropylpyrimidin-2-vijamino}-4-({Z-methoxypropyl}{4~(5,6.7 &-tetrahydro-1,8~
naphthvridin-2-vhbutvBaminojbutanoic acid;

2-{{ IH-pyrazolof3,4-djpyrimidin-d-vhanmno - 4-((2~{(methvisalfonyDethvi}4-(5.6,7 8~
tetrahydro-1,8-naphthyridin-2-viibutyDamine Shutanoic acid;
2-{(6~(1H-pyrazol--vhpyrimidin-4-vhamino)-4-{({2~(methyisulfony Dethyh){4-(5,6,7 8-
tetrahydro-~1,8-naphthynidin-2-yhbutvhamino)butanote acid;
4-{{2-fluoro-3-methoxypropyl}(4-{5,6,7 8-tetrahrvdro-1, &-naphthyvridin-2-yDbutyDamino)-2-
(pyrimidin-4-yiaminojbutanoic acid;

4~{(2-fluoro-3-methoxypropyI}{4-(5,6,7 8-tetrahvdro-1, 8-naphthvridin-2-yDbuty Damino)-2~
({6-phenylpyrinudin-4-vijammobutanoic acid;

4-{{oxetan-2-vimethy3{4-(3,6.7 &-tetrahydro- 1, 8-naphthynidin-2-vI}butyDamino -2 -
{quinazolin-4-ylamuncjbutanocic acid,

4-{(3-hydroxy-2-(hvdroxymethyDpropy(4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-2 -
yhbutyhamino-2-(quinazolin-4-vlaminobutanoic acid;
2~{5-bromopyrinidin-2-ylamino}-4-{{3.3-diflucropropvI}{4-(5.6,7 8-tetrahydro-1 8-
naphthyridin-2-vitbutyhamivojbutanoic acid;

4-{(3,3-diftuoropropy{4-(5.6,7 &-tetrahvdro- 1, 8-naphthyridin-2 -y UbutyDamino }-2-({ 5-
{trifluoromethylpyrimidin-2-yamino}butanoic acid;

4-{(3,3-difluoropropyvii(4-(5,6,7 &-tetrabydro-1, 8-naphthyridin-2-vYbutyl Jamino}-2-({ 1-

methyl-1H-pyrazolo{3,4-djpyrimidin-4-yhamino)butanoic acid;
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4-{(3,3-diftuoropropvii{4-(5,6,7 &-tetrabydro- 1, 8-naphthyridin-2-vI}butylJamino -2 -({2-
{trifluoromethypyrimidin-4-ylJaminobutanoic acid;
2-{(5-cyclopropylpyrmudin-2-yhamino}-4-((3,3-diflucropropyl}{4-(5,6.7 8 tetralyydro-1, 8-
naphthyridin-2-vUbutyDaminobutanoic acid;

4-{{3-fluoropropvi4-(3,6,7 8-tetrahydro- 1 8-naphthyridin-2-yijbuty Damino)-2-({ L-methyl-
1H-pyrazolo|3, 4-djpyrimidin-4-ylamino}butanoic acid;

4~{(3-fluoropropy1}4-(5,6,7 S-tctrabydro-1, 8-naphthyridin-2-vbutyDanuno)}-2-((5~
(nfluoromethylpyrimidin-2-yjamino)butanoic acid;

2-{(5-cyanopyrimidin-2-vijamino }-4-{{2-{4-fluorophenoxy)ethy}{4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yUbutyhaminoybutanoic acid;

4-{(2~(4-fluorophenoxyethyl}(4-(5,6,7 8~tetrahydro- 1, 8-naphthynidin-2-yhbutyvhamino)-2-
({(3-{trifluoromethvDpyrimidin-2-ylJaminotbutanoic acid;
4-((2-{(dimethylamino)-2-oxoethy}{4-(3,6,7 8-tetrabydro- 1, 8-naphthy ridin-2-vbutyhamino}-
2-({ 1-methyi-1H-pyrazolo[3,4-dipyrimidin-4-vi}amino}butanoic acid;
4-((2-{dimethviammno)-2-oxoethy}4-(5,6,7 8-tetrabvdro-~ 1, 8-naphthyridin-2-yDbutvhamino)-
2-{(5-{trifluoromethyDpyrimidin-2-yvijaminoibutanoic ackd;

4-((2, 2~difluorocthvii{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vhibutyDaming )-2-({6-
phenylpyrimidin-d-vljammo}butanoic acid;

2-{{ 1H-pyrazolo]3.4-d]jpyrimidin-4-yDamine}-4-({Z-(4-fluorophenoxyiethy 14-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-ybutyamino)butanoic acid;
2~{{5-bromopyrinudin-2-vhamino}-4~{(2-(4-fluorophenoxy)ethvii{4-(5,6,7 8-tetrahvdro-1,8-
naphthvridin-2-ylbatyDaminobutanoic acid;

4-{(2-{dimethylamino}-2-oxocthyl}(4-{5.6,7 8-tetrahvdro- 1, 8-naphthvridin-2-ylbutyamino)-
2-{(2~(trifluoromethyDpyrmidn-4-vhaminobutanoic ackd;
2-{{5-cvclopropyltpyrinudin-2-vhamino}-4-{(2, 2-difluoroethy }4-(5,6,7, 8-tetrabhvdro-1,8-
naphthyridin-Z-vibutylJaminotbutanoic acid; and

4-{{{3-fluorooxetan-3-vmethyvi }{4-(3,6,7 &-totrahvdro-1,8-naphthvridin-2-ybutylJamino }-2-
{qunazolin~-4-vlamino}butanoic acid.

{8153] The mvention also includes all salts of compounds referred to heremn, such as
pharmaceutically acceptable salts. The invention also includes any or all of the
stereochemical forms, including any enantiomeric or diastereomeric forms, and any
tautomers or other forms of the compounds described. Unless stereochenustry s exphicttly
mdicated in a chemical structure or name, the structiure or name 1s mntended to embrace all

68



WO 2021/225912 PCT/US2021/030363

possible stereoisomers of a compound depicted. In addition, where a specific stereochemical
form 1s depicted, i is understood that other stercochemical forms are also described and
embraced by the 1nvention. All forms of the compounds are also embraced by the invention,
such as crystalline or non-crystalline forms of the compounds. |t is also understood that
prodrugs, solvates and metabolites of the compounds are embraced by this disclosure.
Compositions comprising a compound of the invention are also mtended, such as a
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 stergochemical forms of a
corapound of the imvention in any ratio, such that racemic, non-racemic, enantiocnriched and
scalernic yoixtures 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.

{#151] The invention also can include isotopically-labeled and/or isotopically-enriched forms
of compounds descnibed herein. The compounds herein may contain unnatural proportions of
atomic 1sotopes at one or more of the atoms that constitute such compounds. In some
embodiments, the compound is isotopically-labeled, such as an isotopically-labeled
corapound of the forowla (1) or vanations thereof described herein, where one or more
atoms are replaced by an isotope of the same clement. Exemplary isotopes that can be
meorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, sulfur, chlorine, such as 7H, °H, 1C, BC, BC BN, B, 70 32p, 58 1BF,
3C1. Incorporation of heavier isotopes such as deuterium {(*H or D) can afford certain
therapeutic advantages resulting from greater metabolic stability, for example, mcreased in
vivo half-life, or reduced dosage requirements and, hence may be preferred 1n some
imstances. As used herein, ¢ach instance of replacement of a hvdrogen by deuterium is also a
disclosure of replacing that hvdrogen with trittwm. 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%, 93.7%, 99.8%, 99.9%, or 100%, or s range between
any two of the preceding percentages.

{8152} Isotopically-labeled compounds of the present invention can generally be prepared by
standard methods and technigues known to those skilled in the art or by procedures similar to
those described in the accompanying Examples substituting appropriate isotopically-labeled
reagents in place of the corresponding non-labeled reagent.
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{8153} In various embodiments, for cach of the compounds named or depicted herein,
specifically disclosed are corresponding isotopically substibited compounds according to the
following description. For cxample, disclosed are corresponding isotopically substituted
compounds in which the groups corresponding to structural variables R' and R'® may be
mdependently deuterated, e.g., structural variables R! and R'? may be perdeuterated such that
gvery hydrogen therein may be independently replaced with deuterium. Further disclosed are
corresponding isotopically substituted compounds v which one or more hydrogens in the
group corresponding to structural variable RY, but not in optional substituent R, may be
independently replaced with deuteriam. For example, disclosed are corresponding isotopically
substituted compounds 1n which every hydrogen bonded to a ring m the group corresponding
to R, but not in optional substituent R, may be replaced with deuterium. Also disclosed are
corresponding isotopically substituted compounds in which one or more hydrogens in R'® may
be independently replaced with deuterium, ¢.g., every hydrogen in the group corresponding to
R may be replaced with deuterium.

{8154} Further disclosed, for example, are corresponding isotopically substituted compounds
in which the groups corresponding to structural variables R? and R? mayv be independently
deuterated, e.g.. structural variables R* and R?* may be perdeuterated such that every hvdrogen
therein may be independently replaced with deuterium. Also disclosed are corresponding
isotopically  substituted compounds in which opne or more hydrogens i the group
corresponding to B2, but not in optional substituent R?, may be independently replaced with
deuterium. Additionally disclosed are corresponding isotopically substituted compounds in
which cach hvdrogen at the 1-position of R®, the carbon bonding R® to the rest of the compound,
may be ndependently replaced with deuterium. For example, for named compounds
having -CH2CH2CHoF corresponding to R?, also disclosed are corresponding isotopically
substituted compounds in which R* 5 -CDCH:CHRF, for named compounds
having ~CHz-cyclopropyl corresponding to R?, also disclosed are corresponding isotopically
substituted compounds in which R? is -CDr-cyclopropyl, and the like Disclosed are
corresponding isotopically substituted compounds in which each hydrogen i the group
corresponding to R* may be independently replaced with deuterium. For example, for each
compound in which R? is -QCH;, also disclosed are corresponding isotopically substituted
compounds in which R? may be -OUDs; for each compound in which R is -N{CHs}). also
disclosed arc corresponding isotopically substituted compounds in which R* may be -N{CDs)a;
and the like. Further disclosed are compounds in which the I-position of R may be di-
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deuterated and each hydrogen in the group corresponding to R* may be replaced with
deuterium.

{B1585] Also disclosed are corresponding isotopically substituted compounds m which R'¢ R
R, R and each R are independently deuterated. For example, disclosed are corresponding
isotopically substituted compounds in which R, RY are deuteriom, or R, R* are deuternum,
or R RY R and R* are all dewterium. Further disclosed are compounds in which R is
deuterium and R substitutes the tetrabydronaphthyridine-2-yl group at the 3-position, the 4-
position, or the 3- and 4-positions. Also disclosed are compounds in which R is deuterium
and each R independently replaces each hydrogen in the tetrahydronaphthyridine-2-vi group
at the S-position, the 6-position, the 7-postiion, the 5- and 6-positions, the 5- and 7-positions,

7
i
{

the 6- and 7-positions, or the 5-, 6-, and 7-positions, ¢.g., the 7-position may be substituted with
two deuterium atoms.

{3156} In some embodiments, disclosed are corresponding isotopically substituted compounds
in which: every ring hvdrogen in R' may be replaced with deuterium; the 1-position of R? may
be di-deuterated; and R* may be perdeuterated. Disclosed are corresponding isotopically
substituted compounds in which every ring hydrogen i R! may be replaced with deuterium,
Disclosed are corresponding isotopically substituted compounds in which: every ring hydrogen
in B! may be replaced with deuterium; the 1-position of R? may be di-deuterated; R may be
perdenterated; RYZ and R may be deuteriumy and the 7-position of the
tetrahydronaphthyridine-2-vl group may be di-deuterated. Disclosed are corresponding
isotopically substituted compounds in which: every ring hydrogen in R! may be replaced with
deuterium; and each hydrogen in R™ may be independently replaced with denterium. Disclosed
are corresponding isotopically substituted compounds in which: every ring hydrogen in R! may
be replaced with deuterium; the l-position of R? may be di-deuterated; R™ may be
perdewerated; and R'? and RY may be deuterium. Disclosed are corresponding isotopically
substituted compounds in which: R! and R’ may be perdeuterated; the 1-position of R? may
be di-deuterated; R*® may be perdeuterated; R'? and R may be deuterium; and the 7-position
of the tetrahvdronaphthyridine-2-vl group may be di-deuterated. Disclosed are corresponding
isotopically substitated compounds in which: every ring hydrogen in R! may be replaced with
deuterium; the 1-position of R? may be di-deuterated; R? may be perdeuterated; and R'? and
R may be deuterian.

{#157] In some embodiments of the named compounds, each hvdrogen represented in RY, R
R? R% R RM RD RY and R may independently be tritium. For example, disclosed are
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corresponding isotopically substituted compounds in which one or more hydrogens in RY, R,
or B! and R may be independently be replaced by triium. Disclosed are corresponding
isotopically substituted compounds in which one or more ring hydrogens in R!, R, or R} and
R may be independently be replaced by tritium. Disclosed are corresponding isctopically
substituted compounds in which one or more hydrogens in R%, R® or R? and R* may be
independently be replaced by trittum. Disclosed are corresponding isotopically substituted
compounds in which one or more hydrogens in R?, B¥ or R? and R* may be independently be
replaced by tritium. Disclosed are corresponding isotopically substituted compounds in which
one of the 3- or d-positions of the tetrahydronaphthyndine-2-yi group may be tritiated, ¢.g., the
3-position. Disclosed are corresponding isotopically substituted compounds i which one of
the 5-, 6-, or T-positions of the tetrahydronaphthyridine-2-vl group may be mono- or di-
tritiated, e.g., the 7-position mayv be di-trittated.

{3158} In some cmbodiments of the named compounds, disclosed are corresponding
isotopically substituted compounds in which one or more carbons may be replaced with PC.
For example, disclosed are corresponding isotopically substituted compounds in which one or
more carbons may be replaced with PC, such as carbons in RY, R R R™ the
tetrahydronaphthyridine-2-v1 ring depicted in the structural formulas herein, and the like. For
example, in rings represented by RY, R, R2, R*, and/or the tetrahydronaphthyridine-2-vl
group, one or more ring carbons may be replaced with BC. For example, polveyclic rings
represented by RY, R12 R?, R¥, and/or the tetrahydronaphthyridine-2-vl group, cne or more
ring carbous in the ring directly bonded 1o the rest of the compound may be replaced with

BC; ¢.g., in the tetrahyvdronaphthyriding-2-y1 group, the ring directly bonded to the rest of the
compound 1s a heteroaromatic ring bonded at the 2-position. In polyeyclic rings in the groups
corresponding to R, R, R?, R* and/or the tetrahydronaphthyridine-2-v1 group, one or more
ring carbons may be replaced with C in a ring that substitutes or is fused to the ring bonded
to the rest of the compound. For example, 1n the tetrahydronaphthyridine-2-y] ring, the
nonaromatic heterocyelyl ring is fused to the ring bonded to the rest of the compound.
Further, for example, every ring carbon, or every carbon in the group corresponding to R,
R'3 R? R* and/or the tetrahydronaphthyridine-2-vl ring may be replaced with 3C.

{8159} The wvention also inchides any or all metabolites of any of the compounds deseribed.
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.
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{8168} Articles of manufacture comprising a compound of the invention, or a salt or solvate
thereof, in a suitable container are provided. The container may be a vial, jar, ampoule,
preloaded syringe, 1.v. bag, and the like,
{#161] Preferably, the compounds detailed herein are orally bioavailable. However, the
compounds may also be formulated for parenteral {e. g., intravenous) administration.
{162} One or several compounds described herein can be used in the preparation of a
noedicament by corobuing the compound or corpounds as an active ingredient with a
phammacologically acceptable carrier, which are known in the art. Depending on the
therapeutic form of the medication, the carrier may be in various forms.

General Svnthetic Methods
{3163} 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 following process descriptions, the svmbols
when used in the formulac depicted are to be understood to represent those groups described
above in relation to the formulae herein.
{8164} Where it 1s desired to obtain a particolar enantiomer of a compound, this may be
accomplished from a cotresponding mixture of cnantiomers using any suttable 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. Tn another
resolution process, a racemate may be separated using chiral High Performance Liquid
Chromatography. Allernatively, if desired a particular enantiomer may be obtained by using
an appropriate chiral intermediate in one of the processes described.
{4165} Chromatography, recrystallization and other conventional separation procedures may
also be used with intermediates or final products where 1t 13 desired to obtain a particular
isomer of a compound or to otherwise purnfy a product of a reaction.
{0166} Solvates and/or polymorphs of a compound provided herein or a pharmaceutically
acceptable salt thereof are also contemplated. Solvates contamn either stoichiometric or non-
stoichiometric amounts of a solvent, and are often formed during the process of
crystallization. Hydrates are formed when the solvent is water, or alecholates are formed
when the solvent is alcobol. Polymorphs maclude the differcnt crvstal packing arrangements
of the same elemental composition of a compound. Polvmorphs usually have different X-ray
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diffraction pattems, nfrared spectra, melting points, density, hardness, crystal shape, optical
and electrical propertics, stability, and/or sohubility. Various factors such as the
recrystallization solvent, rate of crystallization, and storage temperatire muay cause a single
crystal form to domuinate.

{3167} 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 Examples 1-66.

{6168} Compounds provided herein may be prepared according to General Schemes A, B, C,
and D, General Procedures A, B, C. DL E F, G, H, P, Q. R, 8, T, and U, and Examples 1-66.
{0169} Compounds of formula 11A can be prepared according to General Scheme A,

wherein B! and R? are as defined for fornula (11}, or any applicable vanations detailed

herein.
General Scheme A
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{6176} Coupling of 1A with a compound of formula 2A in the presence of a suitable coupling
agent yields a compound of formmla 3A, which is reduced 1o vicld a compound of formula
4A. Reductive amnation of a compound of formuda 4A with compound SA gives a
compound of formula 6A. Removal of the N-Boe protecting group with a compound of
formula 6A by exposure to an appropriate acid gives a compound of formula 7A, which can
be coupled with a compound of formula 8A 1o give a compound of formula 10A. Hyvdrolvsis
of a compound of formula 10A in the presence of a suitable hydroxide source gives
compounds of formula 11A.

{6171} Reaction conditions for the transformations of General Scheme A are provided 1o the

General Procedures that follow, i particular General Procedures A, L E, F, G, H, and P.
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{8172} General Scheme A can be modified to prepare variants of compounds of formula 11A
by beginning with varianis of 1A with 5 and 6 carbon hinkers between the nitrogen bearing
the R? group and the tetrahydronaphthyridine group. These variants of corpounds of formula
11A can be synthesized by using the route described in General Scheme A substituting 1A
with either 5,6,7 8-tctrahydro-1,8-naphthyridine-2-pentanoic acid or 5,6,7 8-tetrabiydro-1,8-
naphthyridine-2-hexanocic acid. S-oxcheptancic acid and 7-oxooctanoic acid can be converted
to 5,6,7,8-tctrabydro-1,8-naphthyridine-2-pentanotc acid and 5,6,7 8-tetrabydro-1,8-
naphthvridine-2-hexanoic acid, respectively, by condensation with Z-aminonicotinaldehvde
in the presence of an appropriate catabyst followed by hydrogenation of the resulting
naphthyridine ring to the 3,6,7, 8-tctrabydronaphthyndine ring using procedures known 1n the
chemical literature.

{3173} Compounds of formala 11A can alternatively be prepared according to General
Scheme B, wherein R and R? are as defined for formula (I1), or any applicable variations
detatled berein.

(eneral Scheme B
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{6174} Installation of a N-Boc group of 1B in the presence of a suitable base and di-tert-butyl
decarbonate vields a compound of formula 2B, which i3 reduced to vield a compound of
formula 3B. Oxidation of a compound of forowla 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 formala 5B

75



WO 2021/225912 PCT/US2021/030363

with compound 3A gives a compound of formula 7B. Removal of the N-Boc protecting
group with a compound of formula 7B by exposure to an appropriate acid gives a compound
of formula 7A, which can be coupled with a compound of formula 8A to give a compound of
formula 10A. Hydrolysis of a compound of formula 10A in the presence of a suitable
hydroxide source gives compounds of formula 11A.

{3175} Reaction conditions for the transformations of General Scheme B are provided m the
General Procedures that follow, in particular General Procedures B, D, F, G, H, and P.

{8176} General Scheme B can be modified to prepare variants of compounds of formula 1A
by beginning with vartants of 18 with 5 and 6 carbon linkers between the nitrogen bearing
the R? group and the tetrahydronaphthyridine group. These variants of compounds of formula
1A can be synthesized by using the route described i General Scheme B substituting 1B
with either ethyvl 5-(5,6,7 8-tetrahydro-1, 8-naphthyndim-2-yhpentancate or ethyl 6-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yhhexanoate. Ethyl 6-oxoheptancate and cthyl 7-oxooctancate
can be converted to ethyl 5-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vlipentancate and ethyl 6-
(5,6,7 8-totrabydro~1, 8-naphthyndin-2-vhhexanoate, respectively, by condensation with 2-
aminonicotinaldehvde i the presence of an appropriate catalyst followed by hydrogenation
of the resulting naphthyridine ring to the 5,67, 8-tctrabydronaphthyddme ring using
procedures known in the chemucal literature.

{8177} Compounds of formula 10C can be prepared according to General Scheme C, wheren
Ris C1-Cs alkyl optionally substituted by R?3, and R and R™ are as defined for formula (I1),

or any applicable varations detailed herein.
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{6178} Coupling of 1C with a compound of fornuda 4C n the presence of a suitable coupling

agent vields a compound of formula 2C, which s reduced to vield a compound of formula

3C. Reductive anunation of a compound of formula 3C with compound SA gives a

compound of formula SC. Global removal of the N-Boc protecting groups with a compound

of formula 5C by exposure 1o an appropriate acid gives a compound of formula 6C, which

can be coupled with a compound of formula 8A 1o give a compound of formula 9C.

Hydrolysis of a compound of formula 9C in the presence of a suitable hydroxide source gives

compounds of formula 10C.

{#6179] Reaction conditions for the transformations of General Scheme C are provided in the

General Procedures that follow, m particular General Procedures B, B, F, G, H, and P.

{3180} General Scheme C can be modified to prepare vartants of compounds of formuda 10C

by beginming with variants of 1C with 5 and 6 carboun linkers between the nitrogen bearing

the ~CHaR group and the tetrabydronaphthyridine group. These vanants of compounds of

formula 10C can be synthesized by using the route described in General Scheme C

substitating 1C with either 3-(5.6,7 8-tetrahydro-1. &-naphthyridin-2-yl)pentan-1-amine or 6-

(5,67, 8~tetrahvdro- 1, 8-naphthyridin-2-vijhexan- 1 -amine. H-oxcheptanoic acid and 7-

oxooctanoic acid can be converted to 5,6,7 8-tetrahvdro-1,8-naphthvridine-2-pentanocic acid

and 5,6,7 8-tetrahydro-1,8-naphthyridine-2-hexanoic acid, respectively, by condensation with

Z-anunonicotinaldehyde in the presence of an appropriate catalyst followed by hydrogenation

of the resulting naphthvndine ring to the 5,6,7 8-<tetrahydronaphthyridine ring using
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procedures known i the chemical hteratare. 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 iu the presence of suitable coupling reagents followed by
reduction.
{0181} Compounds of formula 10C can alternatively be prepared according to General
Scheme D, wherein R is C1-Cs alkyl optionally substituted by B?, and R! and R? arc as
defined for formula (11}, or any applicable variations detailed herein.

General Scheme D
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{8182} Alkylation of LC with a compound of formula 2D in the presence of a surtable alkyl
halide vields a compouand of formula 3C. Reductive amination of a compound of formala 3C
with compound 3A gives a compound of formula 3C. Removal of the N-Boc protecting
group with a compound of formula 5C by exposure {0 an appropriate acid gives a compound
of formula 6C, which can be coupled with a compound of formula SA 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.

{6183} Reaction conditions for the transformations of General Scheme D are provided in the
General Procedures that follow, in particular General Procedures C, F, G, H, and P.

{0184} General Scheme B can be modified to prepare variants of compounds of fornuda 10
by beginning with variants of 1C with 5 and 6 carbon linkers between the nitrogen bearing
the ~-CHzR group and the tetrahydronaphthyridine group. These vaniants of compounds of
formula 10C can be synthesized by using the route deseribed in General Scheme D

substituting 1C with etther 5-(5,6,7 8-tetrabiydro-1,8-naphthyridin-2-vi}pentan-i-amine or 6-
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{5.6,7 8-tetrahyvdro-1, 8-naphthyndin-2-yhexan-t-amine. 6-oxcheptancic acid and 7-
oxoootanoic acid can be converted to 5,6,7 8-tetrahydreo-1, 8-naphthyridine-2-pentanoic acid
and 3,6,7 8-tetrahydro- 1. 8-napbthyndine-2-hexanoic acid, respectively, by condensation with
2-aminonicotinaldehyde n the presence of an appropriate catalvst followed by hyvdrogenation
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
1o 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.

{0185} Compounds of formula 1f can be prepared according to General Scheme E. It is
understood the ring bearing the Het description can be any heteroaromatic ring.

General Scheme E
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{186} Hydrolysis of a compound of formula 1a gives a compound of formula 1b which can

be alkylated with a suitable clectrophile to give a compound of formula te. Deprotection

under reductive conditions of a compound of formula ¢ gives a compound of formula 1d.

Metal catalyzed cross coupling of a halogenated arene with a compound of formula 1d gives

a compound of formula le, which can be hydrolvzed under acidic conditions to give

compound of formula I
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{8187} Reaction conditions for the transformations of General Scheme E are provided in the
General Procedures that follow, in particular General Procedures Q. RS, T, and UL
{G188] It 1s understood that the schemes above may be modified to arrive at various
compounds of the invention by selection of appropriate reagents and starting materials. Fora
gencral description of protecting groups and their use, see P.G.M. Wuts and TW. Greene,
Greene's Protective Groups in Organic Synthesis 4™ edition, Wiley-Interscience, New York,
2006,
{8189} Additional methods of preparing compounds according to Formula (I1), and salts
thereof, are provided in the Examples. As a skilled artisan would recognize, the methods of
preparation taught heremn may be adapted to provide additional compounds within the scope
of Formula (IT), for example, by sclecting starting maternials which would provide a desired
compoand.

Pharmaceutical Compositions and Formulations
{0194} Pharmaceutical compositions of any of the compounds detatled berein, including
compounds of the formulda (I, (H-A), (I-B), (1-C), (1I-D), JL-E), JI-F), (1-G), (1-H), (1),
(II1-A}, (HI-B), (11-C), (1I-D), (-E), (HI-F), (II1-G}, or (111-H), or a salt thereof, or any of
compounds of FIG. 1, or a sak thereof, or mixtures thercof, are embraced by this invention.
Pharmaceutical compositions of any of the compounds detailed herem, including compounds
of the formula (1), JI-A}, (1-B), (1-C), (II-D3, (I-E), (1-F), (-G, (1-H), (D, (-4}, ({1
By, (IL-Cy, GIE-D), (AU-E), (H-F), (1U-G), or (HI-H), or a salt thereof, or any of compounds
of FIG. |, or a salt thereof, or mixtures thereof, are embraced by this invention. Thaus, the
mvention includes pharmaceutical compositions comprising a compound of the invention or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier or
excipient. In one aspect, the pharmaceutically acceptable salt is an acid addition salt, such as
a salt formed with an inorgamic or organc acid. Pharmaceutical compositions according to
the invention may take a form saitable for oral, buccal, parenteral, nasal, topical or rectal
adnunistration or a form suitable for administration by inhalation. In one embodiment, the
phammaceutical composition is a composition for controlled release of any of the compounds
detmled herein,
{8191} A compound as detailed herein may i one aspect be in a purified form and
compositions comprising a compound in purified forms are detailed hercin. In one
crobodiment, compositions may have no more than 35% impurity, wheremn the mmpurity
denotes a compound other than the compound comprising the majority of the composition or
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a salt thereof, for example, a composttion of a compound selected from a compoand of FIG.

1 may contains no more than 35% impurity, wherein the impurity denoctes a compound other
than the compound of FIG. 1 or a salt thereof. In one embodunent, 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% tmpurity,
wherein the trapurity denotes a compound other than the compound of FIG. 1 orasalt
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
crbodiments, compositions comprising a compound as detatled herein or a salt thercof are
provided as compositions of substantially pure compounds. "Substantially pure”
compositions comprise no more than 10% impurity, sach as a composition comprising less
than 9%, 7%, 5%, 3%, 1%, or 1.5% 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% impurty. In a further
variation, a composition of substantially pure compound or a salt thercof is provided wherein
the composition contains or no more than 9% impunity. 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 a salt thereof is provided wherein the composition contains or no more than 5%
impurity. In another vanation, a composition of substantially pure compound or a sali thereof
is provided wherein the composition contains or no more than 3% imperity. In still another
variation, a composition of substandially 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 3 salt thereof 1s provided wherein the composttion contaings
or no more than 0.5% tmpurity. 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 preferably no more than 1% impurity
or most preferably no more than 0.5% impurity, which impurity may be the compound in a
different stereochenucal form. For instance, a composition of substantially pure (&)
compound means that the composition contains no more than 10% or no more than 5% orno
more than 3% or noe more than 1% or no more than 0.5% of the (R} form of the compound.
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{8192} In one variation, the compounds herein are synthetic compounds prepared for
administration to an ndividual such as a human. In another variation, compositions are
provided containing a compound n substantially pure form. In another variation, the
mvention embraces pharmaceutical compositions comprising a compound detailed hereimn and
a phammaceutically aceeptable carrier or excipient. In another variation, methods of
adnunistering a compound are provided. The purified forms, pharmaceutical compositions
and methods of administering the compounds are suitable for any compound or form thereof
detamled herein,

{0193} A compound detailed herein or salt thercof may be formulated for any available
delivery route, including an oral, mucosal {e.g., nasal, sublingual, vaginal, buccal or rectal),
parenteral {¢.g., intramuscular, subcutancous or ntravenous), topical or transdermal dehivery
form. A compound or salt thereof may be formulated with suitable carriers to provide
delivery forms that include, but are not hmited to, tablets, caplets, capsules {such as hard
gelatin capsules or soft elastic gelatin capsules), cachets, troches, lozenges, gums,
dispersions, suppositorics, omniments, cataplasms {poultices}, pastes, powders, dressings,
creams, solutions, patches, acrosols {e.g., nasal spray or inhalers}, gels, suspensions {e.g.,
agqueous or non-aqueous liguid suspensions, oil-in-water cmuisions or water-in-oil hiquid
emulsions), soluttons and elixirs.

{194} One or several compouands described herein or a salt thereof can be used 1 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 pharmaceuticaliy
acceptable cammer, such as those mentioned above. Depending on the therapeutic form of the
system (¢ 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, dves, 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 fornmulations may be prepared by known phammacentical methods. Suttable
formulations can be found, e.g., in Remingion: The Science and Practice of Pharmacy,
Lippincott Williams & Wilkins, 21 ed. (20053, which is mcorporated herein by reference.
{6195} Compounds as described herein may be administered to individuals {¢.g., a human} in
a form of generally accepted oral compositions, such as tablets, coated tablets, and gel
capsules in a hard or in soft shell, emulsions or suspensions. Examples of carners, which may
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be used for the preparation of such compositions, are lactose, com starch or its derivatives,
talc, stearate or its salis, efc. Acceptable carers for gel capsules with soft shell are, for
mstance, plant oils, wax, fats, senusolid and hguid poly-ols, and so on. In addition,
pharmaceutical formulations may contain preservatives, solubilizers, stabilizers, re-wetting
agenis, emulgators, sweeteners, dyes, adjusters, and salts for the adjustment of osmotic
pressure, buffers, coating agents or andioxidants.

{8196} Any of the compounds described herein can be formulated in a tablet in any dosage
form described, for example, a compound as described heremn or a pharmaceutically
acceptable salt thercof can be formulated as a 10 mg tablet.

{0197} Compositions comprising a compound provided herein are also descrbed. In one
variation, the composition can include a compound and a pharmaceutically acceptable casrier
or excipient. In another vanation, a composition of substantially pure compound is provided.
In some cmbodiments, the composition is for use as a human or veterinary medicament. In
some crubodiments, the composition 15 for use in a method described hercin. In some
embodiments, the composition 1s for use in the treatment of a disease or disorder described
herein.

{06198} Compounds and compositions of the invention, such as a pharmaceutical composition
containing a compound of any formula provided herein or a salt thereof and a
phammaceutically 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 /n
vitro methods, such as in virre methods of admunistering a compound or composition to cells
for screening purposes and/or for conducting guality control assavs.

{81991 In onc aspect, provided is a method of treating the condition in an individual in need
thereof including administering to the individual a therapeutically effective amount of a
compound of formula (1), or any vanation thereof, e.g., a compound of formula (1-A}, (Il
B), (I1-C), (I-D), (1-E), (1-F), (I1-G), (-, (1D, (111-A), (II1-B), (TT1-C), (I1-D), (1H-E),
(HI-F), (IH-G), or (1H-H), a compound selected from Compound Nos. 1-66 m FIG. | ora
stereoisomer thercof, or a pharmaceutically acceptable salt thercof. In one aspect, provided is
a method of treating the condition in an individual in need thereof including administering to
the individual a therapeutically effective amount of a compound of formula (H), or any
variation thereof, e.g., a compound of formula (IE-A), (11-B), (H-C), (-0, (B-E), (H-F), (1~
Gy, (-H), (11D, (H1-A), (H-B), (-0), (HI-D), (H-B), (H-F), (-G, or (BHE-HD, a
compound selected from Compound Nos. 1-147, or a stercoisomer thereof, ora
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pharmaceutically acceptable salt thereof. In one aspect, provided is a method of treating the
condition in an individual 1 need thereof inchuding administering to the individual a
therapeutically effective amount of 3 compound of fornula (1), or any variation thereof, e.g.,
a compound of formula (11-A), (11-B), (H-C), (11-D). (I1-E), (I-F), (11-G), (II-H), (1), (I11-A),
{H-B3, QIO (HE-D), JIE-B), (11L-F), (HI-G), or (111-H), a compound selected from
Compound Nos. 1-663, or a steresisomer thereof, or a pharmaceutically acceptable salt
thereot. In one aspect, the individual is a human. The individual, such as human, may be in
need of treatment, such as a human who has or s suspected of having the condition.

{0208] In ancther aspect, provided is a method of delaying the onset and/or development of
the condition in an mdividual {such as a human) who is at risk for developing the condition. It
1s appreciated that delaved development may encompass prevention i the event the
mndividual does not develop the condition. An individual at risk of developing the condition
in onc aspect has or is suspected of having one or more risk factors for developing the
condition. Risk factors for the condition may include an wdividual’s age {e.g., nuddie-age or
older adults}, the presence of mflammation, having one or more genetic component
associated with development of the condition, medical history such as treatment with a drug
or procedure believed to be associated with an enhanced susceptibility to the condition{c g.,
radiclogy} or a medical condition belicved to be associated with the condition, a history of
smoking, the presence of occupational and/or environmental factors such as exposure to
pollutants associated with development of the condition. In some embodiments, the
individual at risk for developing the condition is an ndividual who has or is suspected of
having NAFLD, NASH, CKD, scleroderma, Crohn’s Disease, NSIP, PSC, PBC, orisan
individeal who has had or is suspected of having had a myocardial infarction.

{8201} fo some ernbodiments, methods may include modulating the activity of at least one
mitegrin in a subject in need thereof. For example, the method may include modulating the
activity of an ov integrin. The method may include modulating the activity of avBs. The
method may include modulating the activity of avfi. The method may include modulating
the activity of avih and avPs. Modulating the activity of the at least one integrin may nclude,
¢.g., mhibiting the at least one integrin. The method yoay inchide administening to the subject
an amount of the compound or a pharmaceutically acceptable salt thereof effective to
modulate the activity of the at least one ntegrin in the subject, ¢.g., at least one of avfi1 and
avPe. The subject in need of modulating the activity of at least ong integrin may bave any of
the conditions described herein, ¢.g., conditions modulated by the av integrin,
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{8202} The compound may be a modulator, e.g., an inhibitor, of avf:. The compound may be
a modulator, e.g., an inhibitor, of avPs. The compound may be a dual modulator, such as a
dual inhibitor, ¢.g., dual selective inhibitor, of v and ovPs. For example, Table B-3
demonstrates that some exemplary compounds primarily mhibit ovBiover avfis; some
exemplary compounds primarily inhibit avPs over avih, and some exemplary compounds
inhibit avPr and avs, comparably, and may be considered, ¢.g., “dual avPi/avfs inhibitors.”
{8263} In one aspect, provided is a compound of formula (1), or anv vagation thercof, e.g, a
compound of formula (I1-A), (I1-B), (-C). (5-Dy, (I1-E), (1-F), (G1-G)y, (I1-H), (1D, (11-A),
{1-B), JII-C), (I1-D), QIRE), (H-F), (-G, or (HI-H), a compound selected from
Compound Nos. 1-66 in FIG. 1, or a stercoisomer thereof, or a pharmaceutically acceptable
salt thercof, for use in the treatment of the condition.
{3204} In one aspect, provided is a compound of formuda (I}, or any vanation thereof, e.g., a
compound of formula (H-A), (I-B), (H-C), (-, (I-E), (-F), (1-G), (-H), (M, (HEA),
(H1-B), 4I-C), (-0, (QH-E), (HL-F), (H-G), or (T-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 the condition.
{3205} 1o one aspect, provided ts a corpound of formula (1), or any vanation thereof, e.g., a
compound of formula (1-A), (31-B), (IT-C), dJI-Dy), JI-E), JI-Fy, J1-G), JI-H), 0@, JH-A),
(H1-B), (-0, (U-D), JL-E), (H-F), JH-G), or (IT1-H), a compound selecied from
Compound Nos. 1-663, or a steresisomer thereof, or a pharmmaceutically acceptable salt
thereof, for use in the treatment of the condition.
{8206} Also provided is use of a compound of formula (If), or any vanation thereof, e.g., a
compound of formula (§i-A), (1I-B), {I-C), dI-D;}, (J1-E), (1I-F), JI-G}, Ji-H), 1D, (H-A),
(I1-B), (1I-C), (II-D). (1E-B), (H1-F), (111G}, or (HI-H), a compound selected from
Compound Nos. 1-66 m FIG. 1, or a stereoisomer thereof, or a pharmaceutically acceptable
salt thereof, in the manafacture of a medicament for the treatment of the condition.
{0207} Alsc provided is use of a compound of formula (i1}, or any variation thereof, e.g.. a
compound of formula (1-A), (II-B), (-C). (-1, (I1-B), (-F), (-G, (I1-H), I, (I1-A),
(I1-B), JI-C), (HI-Dy, (JH-E), (HI-F), (31-G), or (HI-H), 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 the condition.
{0208 Also provided is use of a compound of formula (H}), or anv variation thereof, e.g., a
compound of formula (I1-A), (11-B), (I1-C), J1-D), (IL-B), (1-F), (11-G), (-1, (01D, (I1-A),
&3
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{(i1-B), JI-C), (TI-Dy, H-E), (BI-F), (JH-G), or (H1I-H), a compound selected from
Compound Nos. 1-665, or a stereoiscmer thereof, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of the condition.

{8209] In another aspect, provided is a method of inlubiting uvfe integrin in an individual
mclading the condition comprising administering a compound of formula (1}, or any
variation thereof, e.g., a compound of formula (IH-A), (I-B), ({-Cy, (-1, (I-E), ({-F), (-
G), (H-H), (1), (HI-A), (U-B), GU-O), (U-D), (JI-B), (N-F), (H1-G), or (1T-H), a
stereoisomer thereof, or a compound selected from Compound Nos. 1-66 m FIG. 1, ora
pharmaceutically acceptable salt thergof.

{0218} fo another aspect, provided is a method of intubiting ovPe integrin in an individual
mcluding the condition including administering a compound of fornula (8I), or any vanation
thereof, e.g., a compound of fornuda (1-A), (H-B), (I1-C), (H-Dy, (1-E), (I1-F}, (H-G), J1-H),
(1), (IH-A), JI-B), (H1-C), (HI-D), (U-E)y, (U-F), (H1-G), or (U1-H), a stereoisomer
thereof, or a compound sclected from Compound Nos. 1-147, or a pharmaceutically
acceptable salt thereof.

{8211} In another aspect, provided is a method of inhibiting avBs integrin in an individual
mehiding the condition including administering a compound of formula (If), or any variation
thereof, e.g., a compound of formula (H-A), (I-B), {I-C), ({-D), (L-E), (I-Fy, (1-G), (L-H),
(i), (H-A), GIE-B), (-G, (B-D), (B3, (1E-F), (JI1-G), or (H1-H), a stereoisomer
thereof. or a compound selected from Compound Nos. 1-663, or a pharmaceutically
acceptable salt thereof.

{8212} Also provided is a method of inhibiting avPe integrin in an individual in need thereof,
nchuding administering to the individual a compound of formula (1), or any variation
thereof, e.g., a compound of formula (H-A), (1-B), (II-C), (H-D), (1-E), (1-F), (-G}, (11-H),
(1), (1-A), G1I-B), (H1-C), GHL-D), (HI-E), QIEF), (0BG, or (TE-H), a compound selected
from Compound Nos. 1-66 in FIG. 1, or a stercoisomer thereof, or a phamaceutically
acceptable salt thereof. Also provided is a method of inhibiting gvPs integrin in an mdividual
in need thereof, including adonunistering to the individual a compound of forowmla (1), or any
variation thereof, e.g., a compound of fornuda (I1-A), (JI-B), JI-C), J1-Dy, (1-E), (H-F), (11~
Gy, (H-H, (HD, (HE-A), (H-B), (11-C), (11-D), (HL-E), (HI-F), (I1-G), or (HIE-H), a
compound selected from Compound Nos. 1-147, or a stereoisomer thereof, ora
pharmaceutically acceptable salt thereof. Also provided 15 a method of inhibiting avPs
mtegrin in an individual in need thereof, including admimstering to the individual a
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compound of formula (31}, or any variation thereof, e g., a compound of formula (H-A), (1I-
B). (I1-0). (1-D), (1-E), (E-F). (1-G), (I-H). (1), (1-A), (H-B). (1-0), (1-D), (JIE-E),
(-F), (1), or (TH-H), a compound selected trom Compound Nos. 1-665, ora
stereoisomer thereof, or a pharmaceutically acceptable salt thereof. In one such method, the
compound is a selective avfs integrin inhibitor. In another such method, the compoand does
not inhibit substantially 0aPi, avfls and/or cufls integrin. In vet another such method, the
compound mhibits avfe integrin but docs not inhibit substantially g4f: integrin, In still
another such method, the compound inhubits avfe integrin but does not inhibit substantially
avB8 integrin. In a further such method, the compound inhibits avfls integrin but does not
uthibit substantially «offs integrin. In one embodument is provided a method of mhibiting
avPo integrin and one or more of avPi, avls, avls, wefh, asBi, asPr integnn, o and 011P: 1o
an individual in need thereof. In ancther embodiment is provided a method of inhibiting ovfls
integrin and avfh fntegrin. In ancther embodiment is provided a method of inhibiting avfe
mtegrin, avP3 mtegrin and avBs mtegrin. In another embodiment 1s provided a method of
inhibiting avPs integrin and a:2f: integrin. In another embodiment is provided a method of
inhibiting avfs integrin, coff integrin and csfh integrin. In another embodiment s provided a
method of indubiting avis integrin and asfh integrin. o another embodiment is provided a
method of indubiting avPe integrin and avfh integrin. In anotber embodiment is provided a
method of inhibiting uvPe integrin and anP integrin. In all such embodiments, in one aspect
the method of inhibition is for an individual in need thereof, such as an mndividual who has or
is suspected of having the condition, and wherein the method can include adoinistering to the
mdividual a compound of formula (fI), or any vanation thereof, e.g., a compound of formula
{IE-A3, (H-B}, (11-0), (I-Iy), (H-E), (1-F), (1-G), G1-H), (1), JH-A), (1I-B), ({11-0), (1-D),
(1-B), (-F), JH-G), or (-H), a compound sefected from Compound Nos. 1-66 in FIG. 1,
or a stercoisomer 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 the condition, and wherein the method can
mchide administering to the mdividual a compound of fornwula (1Y), or any variation thereof,
2.2, acompound of formula (I1-A), ({1-B), J1-C), 41-B), J1-E), JI-F), J1-G), ({1-H), 315,
(IL-A), (I-B), (1L-C), (H1-D), (II-E), (1-F), (HIL-G), or (1-H), a compound selected from
Compound Nos. 1-147, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof. In all such emboduments, n one aspect the method of mhbibition is for an individual
m need thereof, such as an individual who has or 18 suspected of having the condition, and
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wherein the method can include administering to the individaal a compound of formula (11},
or any varation thereof, e g., a compound of formuda (I-A), (M-B), (1-C), (1L-D), (H-E), (1-
B, G1-G), (I-H), (1, (11-4), (U-B), GU-O), (B-D), (HI-B), (N1-5), JH-G), or (11-H). a
compound selected from Compound Nos. 1-665, or a stercoisomer thereof, ora
pharmaceutically acceptable salt thereof.

{0213} In any of the described methods, in one aspest the individual is a human, such as a
human 10 need of the method. The individual may be a human who has been diagnosed with
or is suspected of having the condition. The individual may be a human who does not have

detectable discase but who has one or more risk factors for developing the condition.
Kits

{8214} The invention further provides kits for carrying out the methods of the invention,
which can include one or more compounds described herein, or a salt thereof, ora
phammacological composition inchuding a compound described herein. The kits may employ
any of the compounds disclosed herein. In one vartation, the kit employs a compound
described herem or a pharmaceutically acceptable salt thereof. The kits may be used for any
one or more of the uses described herein, and, accordingly, may contamn mstructions for use
i the treatment of the condition.

{6215} Kits generally include suitable packaging. The kits may include one or more
containers including anv compound described herein. Each coraponent (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 stertle and/or may be contained within sterile packaging.

{8216} The kits may be 1n unit dosage forms, bulk packages (e.g., multi-dose packages) or
sub-unit doses. For example, kits may be provided that contain safficient dosages of a
compound as disclosed herein {e.g., a therapeutically effective amount) and/or a second
phammaceutically active compound useful for a discase 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, & weeks, 3 months, 4 months, 5 months, 7 months, 8
months, 9 months, or more. Kits may also include multiple vnit doses of the compounds and
mstructions for use and be packaged in gquantitics sufficient for storage and use m pharmacies

{e.g., hospital pharmacies and compounding pharmacies).
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{8217} The kits may optionally mclude a set of instructions, generally writien instructions,
afthough electronic storage media (e g.. magnetic diskette or optical disk) containing
mstructions are also acceptable, relating to the use of compounent(s) of the methods of the
present invention. The instructions included with the kit generally include mformation as to
the components and their administration to an individual.

Dosage forms

{6218} Also provided herein are dosage forms configured for daily adratnustration,
comprnising a pharmaceutically acceptable carvier or exeipient; and a unit dose of a compound
of formula (A}, formula (I}, or any vanation thereof, e.g., a compound of formula (1-A}), (-
B). (1-O), (1-D), (1), (I-F), (1-G), (B, (D), (1-A), (11-B), (1-0), (1-D), (I1-E), (I1-F), (I-
(), or (II-H), a compound selected from Compound Nos, 1-780, or a stereoisomer thereof, or
a phamnaceutically accepiable salt thereof.

{6219} In various embodiments, a dose, ¢.g., a unit dose, such as a unit dose for daily
adounistration, can include the compound (a compound of forraula (A), formula (B, or any
variation thereof, e.g., a compound of formuda (I-A}, (I-B), (I-C), &-D), (-8}, -F), 4-G), (-
Hy, (81}, (H-A), (31-B), (1-C), (I-D), (LB, -F), (1-G), or (I-H}, a compound selected
from Compound Nos. 1-780, or a stercoisomer thereof, or a pharmaceutically acceptable salt
thereof) in an amount of one of, or one of about: 1,2.5,5, 7.3, 10, 15, 20, 25, 30, 35, 40, 45,
30,55, 60, 75, 80, 5, 90, 95, 100, 1035, 110, 115, 120, 125, 130, 140, 150, 160, 170, 175,
180, 190, 200, 225, 240, 250, 275, 300, 320, 325, 350, 373, 400, 425, 450, 475, 480, 300,

525,550, 560, 575, 600, 625, 640, 630, 673, 700, 720, 725, 750, 775, 800, $25, 850, §75,

L
“

880, 900, 825, 950, 960, 975, 1000, 1025, or 1040 nulhigrams. For example, a dose can
inchude the compound in an amount of, or of about, 10 mg. A dose can include the compound
in an amount of, or of about, 15 mg. A dose can include the compound in an amount of, or of
about, 20 mg. A dose can include the compound m an amount of, or of about, 30 mg. A dose
can include the compound in an amount of, or of abowut, 40 mg. A dose can mchude the
compound i an amount of, or of about, 50 mg. A dose can include the compound in an
amount of, or of about, 75 mg. A dose can include the compound in an amount of, or of
about, 80 mg. A dose can include the compound in an amount of, or of about, 100 mg. A dose
can include the compound in an amount of, or of about, 120 mg. A dose can inclode the
compound 1n an amount of, or of about, 160 mg. A dose can include the compound in an
amount of, or of about, 240 mg. A dose can mehude the compound 1o an amount of, or of
about, 320 mg. A dose can include the compound in an amount of, or of about, 400 mg. A
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dose can include the compound in an amount of, or of about, 480 mg. A dose can include the
compound 1n an amount of, or of about, 560 mg. A dose can include the compound in an
amount of, or of about, 540 mg. A dose can mehude the compound in an amount of, or of
about, 720 mg. A dose can include the compound in an amount of, or of about, 800 mg. A
dose can include the compound in an amount of, or of about, 880 mg. A dose can include the
compound in an amowrtt of, or of about, 960 mg. A dose can include the compound in an
amount of, or of about, 1040 mg.

{8228} In some embodiments, the unit dose may include the compound (a compound of
formula (A), formuda (1), or any vanation thereof, 2.g., a compound of formula (I-A), (I-B),
(1-Cy, (-, (I-B), (1-F), -Gy, (-HD, (), (11-A), G0-B), (-0, (-1, (-6, (1), (10-G), or
(I1-H), a compound selected from Compound Nos. 1-780, or a stereoisomer thereof, or a
pharmaceutically acceptable salt thereof} in a percentage range about any of the individual
values in milligrams recited in the preceding paragraph, for example, any percentage range
ndependently selected from one of, or one of about: + 1%, £2%, £2.5%, £ 5%, £ 7.5%, +
10%, = 15%, + 20%, + 25%, + 309, + 40%, or £ 50%. For example, the range may be, or be
about, + 1%. The range may be, or be about, + 2%. The range may be, or be about, + 2.5%.
The range mav be, or be about, £ 5%, The range may be, or be about, = 7.5%. The range may
be, or be about, + 10%. The range may be, or be about, + 15%. The range may be, or be
about, + 20%. The range may be, or be about, + 25%. The range may be, or be about, + 30%
The range may be, or be about, + 40%. The range may be, or be about, + 50%.

{0221} Further, for exarople, the untt dose may include the compound (a compound of
formula (A), formulda (I), or any vanation thereof, 2.z, a compound of formula (I-4), J-B),
{I-Cy, (I-D), (I-E), (I-F), (i-G), (I-H), (D), (T-A}, (U1-B), (1-C), (1I-D), (1-E), (11-F), {II-G}, or
(II-H}, a compound selected from Compound Nos. 1-780, or a stereoisomer thercof, or a
pharmaceutically acceptable salt thereof) in an amount of one of: 10 mg + 1%; 10 mg £2%;
10mg +2.5%; 10 mg +5%; 10 mg + 7.5%; 10mg+ 10%; 10 mg + 15%; 10 mg + 20%: 10
mg + 25%; 10 mg + 30%: 10 mg + 40%; or 10 mg + 50%. The unit dose may inchade the
compound m an amount of one of: 15 mg = 1%; 15 mg = 2%; 5 mg+2.5%: 15mg+5%:; 15
mg + 7.5%; 15 mg + 10%; 15 mg + 15%; 15 mg £ 20%; 15 mg + 25%; 15 mg £ 30%; 15 mg
+ 40%; or 15 mg + 50%. The unit dose may include the compound in an amount of one of: 20

mg + 1%; 20 mg +2%; 20 mg + 2.5%; 20 mg + 5%, 20 mg + 7.5%; 20 mg + 10%:; 20 mg +
5%; 20 mg = 20%; 20 mg + 25%; 20 mg + 30%; 20 mg + 40%; or 20 mg = 50%. The unit
dose may inclade the compound in an amount of one of 30 mg + 1%; 30 mg + 2%; 30 mg +
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2.5%; 30 mg + 5%; 30 mg + 7.5%; 30 mg + 10%: 30 mg + 15%; 30 mg + 20%,; 30 mg +
25%; 30 mg = 30%; 30 mg + 40%; or 30 mg =+ 50%. The unit dose may include the
compound i an amount of one oft 40 mg = 1%: 40 mg = 2%: 40 mg £ 2.5%; 40 mg = 5%; 40
mg + 7.5%; 40 mg + 10%; 40 mg + 15%; 40 mg + 20%,; 40 mg = 25%:; 40 mg + 30%; 40 mg
+ 40%; or 40 mg + 50%. The wut dose may include the compound in an amount of one of: 50
mg + [%; 50 mg + 2%, 50 mg + 2.5%; 50 mg + 5%; 50 mg = 7.5%; 50 mg + 10%; 50 mg +
15%; 530 mg = 20%,; 50 mg = 25%; 50 mg = 30%; 50 mg £ 40%; or 50 mg = 50%. The untt
dose may include the c@mpound i an amount of one oft 60 mg + 1%, 60 mg + 2%, 60 mg +

%; 60 mg # 5%; 60 mg = 7.5%; 60 mg + 10%:; 60 mg + 15%; 60 mg + 20%; 60 mg +
25%; 60 mg = 30%; 60 mg + 40%; or 60 mg + 50%. The unit dose may include the
compound in an amount of one of 75 mg = 1%9; 75 mg =+ 2%; 75 mg + 2.5%; 75 mg + 5%; 75
mg + 7.5%; 75 mg + 10%:; 75 mg + 15%; 75 mg + 20%,; 75 mg + 25%; 75 mg + 30%; 75 mg
+ 40%: or 75 mg + 50%. The unit dose may include the compound in an amount of one of 80
mg £ 19%; 80 mg = 2%, 80 mg = 2.5%; 80 mg + 5%; 80 mg = 7.3%; 80 mg + 10%; 80 mg +
15%; 80 mg + 20%; 80 mg = 25%; 80 mg + 30%; 80 mg + 40%; or 80 mg + 50%. The unit
dosc may inchide the compound in an amount of one of! 100 mg + 1%; 100 mg + 2%, 100
mg + 2.5%; 160 mg = 5%; 100 mg = 7.5%; 100 mg £ 10%; 100 mg = 15%; 100 mg = 20%;
100 mg + 25%; 100 mg + 30%; 100 mg + 40%; or 100 mg + 50%. The unit dose may mclude
the compound i an amouant of one of! 120 mg + 1%; 120 mg + 2%; 120 mg + 2.5%; 120 mg

5% 120 mg 4 7.5%; 120 mg + 10%; 120 mg = 18%; 120 mg + 20%; 120 mg + 25%; 120
mg £ 30%; 120 mg £ 40%; or 120 mg + 50%. The unit dose may inchide the compound in an
amount of one oft 160 mg + 196; 160 mg + 2%; 160 mg + 2.5%; 160 mg + 5%; 160 mg +

5%; 160 mg + 10%; 160 mg + 15%:; 160 mg + 20%:; 160 mg + 25%:; 160 mg + 30%; 160

mg + 40%: or 160 mg + 50%. The unit dose may inclade the compound in an amount of one
of: 240 mg + 1%6; 240 mg + 2%; 240 mg £+ 2.5%: 240 mg + 5%; 240 mg £ 7.5%,; 240 mg =
10%; 240 mg + 15%; 240 mg + 20%; 240 mg + 25%; 240 mg + 30%; 240 mg + 40%; or 240
mg + 50%. The unit dose may nclude the compound 1n an amount of one of: 320 mg + 1%
320 myg £ 2% 320 mg + 2 5% 320 mg = 5%; 320 mg = 7.5%; 320 mg = 10%; 320 mg =
15%; 320 mg + 20%: 320 mg + 25%; 320 mg + 30%; 320 mg + 40%; or 320 mg + 50%. The
onit dose may include the compound in an amount of one of: 400 mg + 1%, 400 mg + 2%,
400 mg + 2.5%,; 400 mg + 5%; 400 mg = 7.5%; 400 mg + 10%; 400 mg + 15%; 400 mg =

(%; 400 mg £ 25%; 400 mg £+ 30%; 400 mg = 40%,; or 400 mg + 50%. The uoit dose may

mclude the compound in an amount of one of: 480 mg + 1%; 480 mg + 2%; 480 mg = 2.5%;
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480 myg + 3%; 480 mg + 7.5%; 480 mg = 10%,; 480 mg + 15%; 480 mg + 20%,; 480 mg +
5% 480 mg + 30%: 480 mg + 40%; or 480 mg + 50%. The unit dose may include the
compound i an amount of one of: 560 mg + 1%; 560 mg + 2%:; 560 mg £ 2.5%; 560 mg =
5%; 560 mg + 7.5%; 560 mg + 10%; 560 mg + 1596; 360 mg + 20%; 560 mg + 25%; 560 mg
+ 30%; 560 mg + 40%; or 560 mg + 50%. The unit dose may inchude the compound in an
amount of one oft 640 mg + 1%:; 640 mg +2%; 640 mg + 2.3%; 640 mg + 5%; 640 mg +
7.5%: 640 mg = 10%; 640 mg = 15%; 640 mg £ 20%; 640 mg + 25%:; 640 mg = 30%; 640
mg + 40%; or 640 mg + 50%. The unit dose may mclade the compound in an amount of one
of 720 mg + 1%; 720 mg + 2%, 720 mg + 2.5%; 720 mg + 5%; 720 mg =+ 7.5%; 720 mg +
10%,; 720 mg = 15%; 720 mg + 20%; 720 mg = 25%: 720 mg £ 30%: 720 mg £ 40%: or 720
mg + 50%. The unit dose may mclude the compound n an amount of one oft 800 mg + 1%;
300 mg + 2%, 800 mg + 2.5%; 800 mg + 5%; 800 mg + 7.5%; 800 mg + 10%, 800 mg +
15%,; 800 mg = 20%; 800 mg + 25%: 800 mg = 30%; 00 mg + 40%: or 800 mg + 50%. The
uwit dose may include the compound 1 an amount of one of. 880 mg = 1%; 880 mg = 2%:;
880 myg £ 2.5%:; 880 mg + 5%; 880 mg + 7.5%; §80 mg + 10%; 880 mg + 15%; 880 mg +
20%; 880 mg + 25%; 880 mg + 30%; 880 mg + 40%; or 880 myg & 50%. The unit dose may
meclude the compound in an amount of one of: 960 mg = 1%; 960 mg = 2%; 960 mg = 2.5%;
960 mg + 5%; 960 mg + 7.5%; 960 mg + 10%; 960 mg + 15%; 960 mg + 960 mg +
25%;, 960 mg 4 30%; 960 mg + 40%; or 960 mg + 50%. The uwmit dose may include the
compound in an amount of one of: 1040 mg + 1%:; 1040 mg + 2%; 1040 mg + 2.5%: 1040
mg £ 3%; 1040 mg £ 7.5%:; 1040 mg £ 10%; 1040 mg = 15%; 1040 mg = 20%:; 1040 g £
25%; 1040 mg + 30%: 1040 mg + 40%; or 1040 mg + 30%.
{8222} A wut dose, such as a unit dose for daily administration, can comprise the compound
{a compound of tormula (A), formula (1), or any variation thereof, e g., a compound of
formula (J-A), (I-B), (1-C), (I-D), (-B), (-5, (-G), (I-H), dD, (dI-A), (1-B), (41-C), (J1-Dy,
(1-E), (H-F), 31-G), or (H-H), a compound selected from Compound Nos. 1-780, ora
stereoisomer thereof, or a pharmaceutically acceptable salt thercof) in an amount effective on
adounistration to an individual to produce a Cmax i plasma of the ndividual in ng/ml of at
least about, or greater than about, one oft 700, 750, &G0, 850, 900, 950, 1000, 1050, 1100,
1150, 1200, 1250, 1300, 1350, 1400, 1450, 1500, 1600, 1700, 1800, 1900, 2000, 2100, 2200,
2300, 2400, or 2500; or a range between any two of the preceding concentrations, such as
T00-1500, 700-900, R00-1300, 730-930, 800-1000, 830-950, 850-10350, 800-1400, 900-1300,
S00-1200, 900-1100, 950-1050, 950-1400, 950-1150, 1000-1400, 1000-1300, 1000-1200,

92



WO 2021/225912 PCT/US2021/030363

700-2300, 1000-2500, 15300-2500, 1500-2000, 1500-2500, 2000-2500, and the like. For
example, Umax can be, or be about, about 700 ng/mL or greater. Cnax can be, or be about,
about 750 ng/ml. or greater. Coax can be, or be about, about 800 ng/mi or greater. Camax can
be, or be about, 830 ng/mL or greater. Cmax can be, or be about, 900 ng/mL or greater. Caax
can be, or be about, 950 ng/mL or greater. Cuax can be, or be about, 1000 ng/mL or greater.
Cmax catt be, or be about, 1050 ng/mi or greater. Cwax can be, or be about, 1100 ng/mL or
greater. Cmax can be, or be about, 1200 ng/rl. or greater. Cmax can be, or be about, 1300
ng/mLb or greater. Caax can be, or be about, 1400 ng/mL or greater. Cmax can be, or be about,
1500 ng/mL or greater. Cuax can be, or be about, 1600 ng/mL or greater. Cwax can be, or be
about, 1700 ng/mL or greater. Cmax can be, or be about, 1800 ng/ml. or greater. Coex can be,
ot be about, 1900 ng/mL or greater. Cwax can be, or be about, 2000 ng/mL or greater. Comax
can be, or be about, 2100 ng/ml or greater. Cumax can be, or be about, 2200 ng/mL or greater.
Cumax cant be, or be about, 2300 ng/mlL or greater. Cwax can be, or be about, 2400 ng/mL or
greater. Cmax can be, or be about, 2500 ng/ral. or greater.

{82231 A umit dose, such as a unit dose for daily admnistration, can comprise the compound
{a compound of formula (A}, formula (1), or any variation thereof, e.g., a compound of
formula (I-A), (I-B), (1-O), (1I-D), (1-E}, (-F), (-G, (I-H), 4D, d-A), dI-B), (1-C), (H-D),
(I-E), (H-F), (1-G), or (1I-H), a compound selected from Compound Nos. 1-780, ora
stercoisomer thereof, or a phammaccutically acceptable salt thereof) in an amount effective on
adounistration to an individual to produce a Cmex tn ng/ml in plasma of the individual, the
Cmax corresponding to a plasma-adjusted concentration effective to inhibit a percentage of
avBe or avPi in the individual of at least one of, or at least about one of: 50, 55, 60, 65, 70,
75, 80, 853, 90, 95, 97, 9%, 99, or 100, or a range between any two of the preceding
percentages, for example, 50-100, 60-90, 70-90, 75-95, 90-95, 90-98, 90-99, and the like. In
some embodiments, the compound may be a dual ovBe and avP: inhibitor, and the Cmax can
correspond to a plasma-adjusted concentration effective to inhibit a percentage of each of
avBs and avfs 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-~adiusted concentration can be effective to inhibit uvBs by at least about 50%. The
plasma-adjasted concentration can be effective to inhibit avBe by at least about 60%. The
plasma-adjusted concentration can be effective to inhibit avs by at least about 70%. The
plasma-adjusted concentration can be effective to inbibit avPs by at least about 80%. The
plasma-adjusted coneentration can be effective to inhibit avBs by at least about 90%. The
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plasma-adjasted concentration can be effective to inhibit avBe by at least about 95%. The
plasma-adjusted concentration can be effective to inhibit avs by at least about 97%. The
plasra-adjusted concentration can be eftective to inbibit avPs by at least about 98%. The
plasma-adjusted concentration can be effective to inhibit avBs by at least about 99%. The
plasma-adjusted concentration can be effective to ihibit avfs by about 100%. Further, for
example, the plasma-adjusted concentration can be effective to nhibit avf: by at least about
50%. The plasma-adjusted concentration can be effective to tndubit avB: by at least about
60%. The plasma-adjusted concentration can be effective to intubit avf: by at least about
70%. The plasma-adjusted concentration can be effective to inhubit av: by at least about
80%. The plasma-adjusted concentration can be offective to mmhibit avf by at least about
90%. The plasma-adjusted concentration can be effective to inhibit avBi by at least about
95%. The plasma-adjusted concentration can be effective to inhibit avP: by at least aboat
97%. The plasma-adjusted concentration can be effective to nhibit ovBi by at least about
98%. The plasma-adjusted concentration can be effective to inhibit avPi by at least about
89%. The plasma-adjusted concentration can be effective to inhubit v by about 100%. The
recitation “percentage of cach of uvPs and/or ovfr i the subject, each percentage
independently sclected” means, in the alternative, a single gvs mlubitor and corresponding
percentage, a single avfh inhibitor and corresponding percentage, or a dual avfis/avfs
whibitor and corresponding ndependently selected percentages.

{9224} In any method or use disclosed herein, the method or use can comprise administering
an amount of the compound {a compound of formula {(A), fornwla (I}, or any variation
thereof, e.g., a compound of formula (I-A), (1-B), (1-C), (I-D), (-E), (I-F), §-G), §-H), d1,
(II-Aj}, (I-B)y, Ji1-C), 5Dy, (1-E), (dI-F), (1-G), or (I-H), a compound selected from
Compound Nos. 1-780, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof) 1 yog of about one of about: 320, 400, 480, 560, 640, 720, 800, 880, 960, or 1040, or
arange between any two of the preceding values.

{6225} In any method or use disclosed herein, the method or use can comprise administering
an amount of the compound {a compound of forraula (A), fornula (1), or any variation
thereof, e.2., a compound of formula (F-A), (-B), (1-C), (1-D), (-E), (I-F}, §-G), ¢-H), {1},
{II-A}, (1-B), d1-C), 3-Dy, (H-E), (4-F), (-G}, or (TH-H), a compound selected from
Compound Nos. 1-78(, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof) in rag of a range between about 320 and any once of about 400, 480, 560, 640, 720,
500, 880, 960, or 1040,
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{8226} In any method or use disclosed herein, the method or use can comprise admnistering
an amount of the compound {(a compound of formula (A}, formulda {1}, or any variation
thereof, e.g., a compound of formula (I-A), (1-8), (1-C), (-B), 4-E), 4-0), 4-G), (-H), (b,
(I1-A), JI-B), dI-C), (1-D), (I-B), J1-F), (H-G), or {II-H}, a compound selected from
Compound Nos. 1-780, or a sterecisomer thereof, or a pharmaceutically acceptable salt
thereof) in mg of about one of: 400, 480, 360, 640, 720, 800, 880, 960, or 1040, or a range
between any two of the proceding values.

{8227} In any method or use disclosed herein, the method or use can comprise administering
an amount of the compound (a compound of formula (A}, formuda (I}, or any vartation
thereof, e.g., a compound of formula (I-A), (i-B), (1I-C), (I-B), (-E), 4-F), 4-G), (-H), b,
{1-A), 4I-B), (1-O), (11-D), (J1-B), JI-F), (H-G), or (II-H), a compound selected from
Compound Nos. 1-780, or a stereoisomer thereof, or a pharmmaceutically acceptable salt
thereof) effective on administration to an individual to produce a Cuax in plasma of the
individual n 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.

{6228} in any method or use disclosed herein, the method or use can comprise administering
the compound (a compound of formula (A), formula (1), or any vanation thereof, e.g., a
compound of formula (I-A), (I-B), (1-C), (I-D), (I-E), (1-F), (I-G}, (I-H), 0D, J-A), (11-B3,
(-0, (U4-By, d1-E), dI-F), (0-G), or (H-H), a compound selected from Compound Nos. 1-
780, ot a stereoisomer thereof, or a pharmaceutically acceptable salt thereof) to an ndividual
in an amount effective to produce a Cmax in plasma of the individual in ng/mL m a range
between of at least about any one of 700, 756, 860, 850, 900, 650, 1000, 1050, 1100, 1130,
1200, 1250, 1300, 1350, 1400, or 1450 as a lower Limit and 1500 as an upper limit.

{©229] In any method or use disclosed herein, the method or use can comprise adminmistering
the compound (a compound of formula (A), formuda (1), or any variation thereof, e.g., a
compound of formula (I-A), (I-B), (1-C), (-D), (I-E), (1-F), (I-G). (I-H), dD, d-A), (J1-B3,
(-0, (4-B, dI-5), (JI-5), dI-G), or (JI-H), a compound selected from Corapound Nos, |-
780, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof) to an ndividual
i an amount effective to produce a Coax in plasma of the individual m ng/mL of af least
about one of 1500, 1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300, 2400, or 2500, or a
range between any two of the preceding concentrations.
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{8236} In any method or use disclosed herein, the method or use can comprise admnistering
the compound {a compound of formula {(A), formula (1), or any variation thereof, e.g., a
compound of formula (1-A), (1-B), (-C), (I-D), (I-B), (I-F), -Gy, (I-H), (4, (1-A), Q1-B),
(I-Cy, J1-Dy, JI-E), JI-F), JI-G), or (I1-H}, a compound selected from Compound Nos. 1-
780, or a stereoisomer thereof, or a pharmacestically acceptable salt thereof} to an individual
in an amount effective to produce a Cmax in plasma of the individual in ng/mL of at least
about one of: 1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300, 2400, or 2500, or a range
between any two of the preceding concentrations.

{6231} In any method or use disclosed herein, the method or use can comprise admunistering
the compound {(a compound of formula (A), formula (B, or any vanation thercof, e.g.. a
compound of formula (I-4&), (B, 4-C), -y, -8, (-5, 4-G), -8, 3, J1-4), d1-B),
-0, (-By, di-E), JI-F), (1-G), or (H-H), a compound selected from Compound Nos. 1-
780, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof) to an individual
in an amount effective to produce a Cmax in plasma of the individual in ng/mL mn a range
between at least 1500 and any one of 1600, 1700, 1500, 1900, 2000, 2100, 2200, 2300, 2400,
or 2300.

{6232} in any method or use disclosed herein, the method or use can comprise administering
the compound (a compound of formula (A), formula (1), or any vanation thereof, e.g., a
compound of formula (I-A), (I-B), (1-C), (I-D), (I-E), (1-F), (I-G}, (I-H), 0D, J-A), (11-B3,
(-0, (4-By, d1-E), JI-F), -Gy, or (H-H), a compound selected from Compound Nos. 1-
780, ot a stereoisomer thereof, or a pharmaceutically acceptable salt thereof) to an ndividual
in an amount effective to produce a Cmax in ng/mL m plasma of the individual, the Caax
corresponding to a plasma~-adjusted concentration effective to inhibit a percentage of ovs or
avPi in the individual of at least about one of about 50, 53, 60, 65, 70, 75, 80, 85, 90, 95, or
100, or a range between any two of the preceding percentages.

{233} In any method or use disclosed herein, the method or use can comprise administering
the compound {(a compound of formula (A}, formula (I}, or any vadation thereof, e.g., a
compound of formula (1-A), (I-B), (-O), (-1, (-E), (I-F), (-G, (LHD, (1D, (U-A), (I1-B),
(I-C), (11-Dy, JI-Ey, (JI-F), dI-G), or JI-H), a compound selected from Compound Nos. 1-
780, or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof) to an individual
m an amownd effective to produce a Cmax in ng/mL in plasma of the individual, the Ciax

corresponding to a plasma-adjusted concentration offective to inhibit a percentage of avs or

O
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ovBs i the individual of at least about one of about 50, 33, 60, 65, 70, 75, 80, 85, 90, 95, 97,

98, 99, or 100, or a range between any two of the proceding percentages.

ENUMERATED EMBODIMENTS

Embodiment 1. A metbod of therapy for a condition i an individual in need thereof,
comprising:

providing the individual in need of treatment for the condition;
adrmuustering to the individual a compound of formula (I);

1 : RS R

|
HN

R0 Rit R1 R/:a
Q OH
or a salt thereof, wherem:
Rbis Cs-C1q aryl or 5- to 10-membered heteroaryl wherein the Ce-Cis aryl and 5- to
10-membered hetercarvl are optionally substituted by R1%;
R is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R?*; -0-C1-Cs alkyl
optionaily substituted by R*; C3-Cs cycloalkyl optionally substituted by
R?; -0-03-Cs cveloalleyl optionally substituted by R™; 3- to 12-membered heterocyclyl
optionally substituted by R*; or -S(0 )R with the proviso that any carbon atom bonded
directly 1o a mitrogen atom is either unsubstituted or substituted with deuterium;
cach R'? is independently C1-Cs alkyl, C2-Co alkenyl, Co-Cs alkynyl, Cs-
Ca cyeloatkyl, Cs-Cs cycloalkenyl, 3~ to [Z2-membered heterocyclyl, 5- to 10-membered
heteroaryl, Co-Cig aryl, deuterium, halogen, ~-CN, -OR?, -SR?, -NRIR?, -NO:2, -C=NH(OR?),
-C{OR?, -OC(OHR?, -C{O0ORY, -C{ONRIR?, -NRIC(ORY, -NRIC(OORY,
NRACIOINRIRS, -SSR, -S(ORR?, -WRISINRY, -NRS(ORRY, -S(OINRIR?,
~S{ORNRIR’, or -PIOXORMNOR?}), wherein each R121s, where possible, independently
optionally substituted by deuterium, halogen, oxo, ~ORS, -NRR7, -C{O)RE, -CN, -S{O)R5,
-S{ORRE, -P(OYORONORT), C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Ce-Ca aryl, or C1-Cs alkvl optionally substituted by deuterium, oxo,

-0OH or halogen;
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cach R R R* R* and R* is independently oxo or R’

R s {1-Cs aliky] optionally substituted by R or 3-Cs cycloalkyl optionally
substituted by R

R3 is independently hydrogen, deuterium, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl,
Cs-Cs eycloalkyl, Ce-Cra arvl, 5- to 6-membered heteroarvl or 3- to 6-membered
heterocyelyl, wherein the Ci-Ce atkyl, Co-Ce alkenyl, C2-Ce alkyayl, 3-Cs cveloalkyl, Co-Cra
arvl, 5- 1o G-membered hetercary! and 3- to 6-membered heterocyelyl of R? are independently
optionally substituted by halogen, deunterium, oxo, -CN, -OR?, -NR*R® -PIONORMORY), or
1-Co alkyl optionally substituted by deuterium, halogen, -OH or oxo;

R* and R are cach independently hydrogen, deutertum, C1-Co atkyl, Co-Co alkenyl,
Co-Cs alkynyl, Cs5-Co cyeloalkyl, Co-Cls aryl, 3~ to 6-membered heteroaryl or 3~ to 6~
membered heteroeyclyl, wherein the Ci1-Ce alkiyl, Co-Cs alkenyl, C2-Ce alkynvi, Ci-Cs
cycloalkyl, Co-Cis arvl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of
R? and R” are independently optionally substituted by deuteriurn, halogen. oxo, -CN, -0ORS,
NRPR? or C1-Ce alkyl optionally substituted by deuterium, halogen, -OH or oxo;

or R* and R are taken together with the atorn to which they attached to form a 3- to 6-
membered heterocyclyi optionally substituted by deuterium, halogen, oxo, -OR?, -NR*R” or
C1-Co alkyl optionallv substituted by deutertum, halogen, oxo or -OH;

RS and R7 are cach independently hydrogen, deuterium, {1-Ce alkyl optionally
substituted by deuterium, halogen, or oxo, Ca-Cs alkeny!l optionally substituted by deuterium,
halogen, or oxo, or (2-Ce alkvoyl optionally substituted by deuterium, halogen, or oxo;

or R® and R’ are taken together with the atom to which they attached to form a 3- to 6-
membered heterocyelyl optionally sabstituted by deuteriom, halogen, oxo or C1-Ce alkyl
optionally substituted by deuterium, halogen, or oxo;

R and R’ are cach independently hydrogen, deutertum, Ci-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, Cr-Cs alkenyl optionally substituted by deuterinm,
halogen or oxo, or C2-Ce alkynyl optionally substituted by dewterium, halogen, of oxo;

or R® and R are taken together with the atom to which they attached to form a 3-6
membered heterocyelyl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

cach R RM R and R" are independently hydrogen or deuterium;

R 15 deuteriuny

gi80,1,2,3,4 56,7, 0r8;
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cach RP is independently selected from hydrogen, deuterium, or halogen;

cach RI¢ is independently selected from hvdrogen, deuterium, or halogen; and

pis3,4,5,6,7 8 or 9

the condition comprising one or more of: causation by or association with an
mfectious agent, shock, pancreatitis, or trauma; or, the condition comprising one of more of
pulmonary fibrosis associated with rheumatoid arthritis or progressive familial intrahepatic
cholestasis (PFIC).
Embodiment 2. The method of embodiment 1, the condition comprising acute
respiratory distress syndrome {(ARDS), or a precursor condition to ARDS.
3. The method of embodiment 2, the condition comprising a precursor condition to
ARDS, the therapy comprising administering the compound to the individual effective to
mitigate progression from the precursor condition to ARDS in the individual.
4, The method of embodiment 2, the condition comprising ARDS, the therapy
comprising administering the compound to the individual effective to nutigate ARDS.
3. The method of embodiment |, the condition comprising causation by or association

with the mfectious agent.

6. The method of cobodument 1, the infectious agent causing sepsis in the individual,
7. The method of embodiment 1, the infectious agent causing pueumonia in the
ndividual.

3. The method of embodiment 1, the infectious agent causing pneumonia in the

individual, the therapy comprising administering the corapound to the individual effective to
mitigate progression from the pneumoma to ARDS i the individual,

9. The method of embodiment 1, the condition being ARDS caused by or associated
with the infectious agent.

10 The method of embodiment 1, the individaal being at risk of wfection by the
mfectious agent, the therapy comprising administering the compound to the individual
effective to nutigate the risk.

11, The method of embodiment |, the infectious agent comprising one or more oft a

bacteria, a virus, a fungus, or a parasite.

12, The method of embodiment 1, the infectious agent comprising a virus.
13, The method of embodiment 1, the infectious agent comprising a Coronavindae virus.
14, The method of embodunent 13, the condition being ARDS caused by or associated

with the Coronavindas virus.
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15, The method of embodiment 13, the infectious agent being a severe acute respiratory
syndrome-related coronavirus (SARS-CoVy

16, The method of cobodurent 15, the ntectious agent being SARS-CoV or SARS-CoV-
2.

17. The method of embodiment 1, the infectious agent comprising COVID-19.

18, The method of embodiment 1, the infectious agent comprising an Influenza virus.

19, The method of erabodiment 18, the condition being ARDS caunsed by or associated
with the Influenza virus.

20.  The method of embodiment 18, the infectious agent being an Influenza A virus.

21, The method of embodument 20, the infectious agent being a strain of the Influenza A
virus selected from the group consisting oft HINL, H2N2, H3N2, H3NS, HSNI, HINT,
HINZ, HONZ, H7N2, H7N3, and HIONT.

22. The method of embodiment 1, the infectious agent comprising influenza,

23, The method of emmbodiment 1, wherein the condition is caused by or associated with
the trauma.

24, The method of embodiment 23, the frauma comprising at least one of mechanical
trauma; barotrauma; thermal trauma; electrical trauma; radiation trauma; particulate
aspiration; fhnd aspiration; increased intracranial pressure; embolism; transfusion-related
acute hung mjury; pulmonary trauma associated with cardiopulmonary bypass; or chemical
trauma other than bleomycin.

25, The method of ermbodinment 23, wherein the condition is acute respiratory distress
syndrome {ARDS) caused by or associated with the trauma.

26, The method of embodiment I, wherein the condition comprises over-expression of an
gy IMEegrin In ORC Of MOTC GIQANS.

27, The method of embodument 1, wheremn the condition comprises over-expression of an
av integrin in one or more of! lung, heart, vasculature, brain, kidnev, bladder, urethra, festes,
ovaries, mucosa, smooth muscle, liver, pancreas, gall bladder, spleen, small intestine, large
ntesting, or skin.

28, The method of embodiment 1, the condition being mediated by an av integrin,

2% The method of embodiment 1, the condition the condition being mediated by an avfis
mtegrin.

30, The method of embodument 1, the condition being pulmonary fibrosis associated with
rheumatoid arthritis.
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31, The method of embodiment 1, the condition being progressive familial intrahepatic
cholestasis (PFIC).
32, The method of cobodiment 1, the condition excluding fibrosis other than pulmonary

fibrosis associated with rhewmatoid arthritis,

(%)

33, The method of embodiment 1, the condition excluding fibrosis.
34, The method of emabodiment 1, the condition excluding a fibrotic disease selected from
the group consisting of! idiopathic pulmonary fibrosis (IPF), mterstitial lung disease,
radiation-indueced pulmonary fibrosis, nonalcoholic fatty hiver disease (NAFLDY),
nonalcoholic steatohepatitis {INASH), alcoholic Hiver disease mnduced fibrosis, Alport
syndrome, primary sclerosing cholangitis (PSC), pumary biliary cholangitis, biliary atresia,
systernic sclerosis associated interstitial lung disease, scleroderma, diabetic nephropathy,
diabetic kidney disease, focal segmental glomeralosclerosis, chronic kidney disease, and
Crohn’s Discase.
35,  The method of erobodiment |, the condition being ARDS, the ARDS being caused by
or assoctated with a fibrotic disease selected from the group consisting of; idiopathic
pulmonary fibrosis (IPF), interstitial lung disease, radiation-induced pulmonary fibrosis,
nonalcoholic fatty bver discase (NAFLD), nonalcohaolic steatohepatitis (INASH), alcoholic
liver discase induced fibrosis, Alport svndrome, primary sclerosing cholangitis (PSC),
primary biliary cholangitis, biliary atresia, systemic sclerosis assoctated mterstitial fung
disease, scleroderma, diabetic nephropathy, diabetic kidney disease, focal segmental
glomemlosclerosis, chronic kidney disease, and Crohn’s Discase.
36, The method of embodiment |, wherein:

R? is C1-Cs alkyl optionally substituted by R, (5-Cs cycloalkyl optionally substituted
by R™; 3~ to 12-membered heterocyclyl optionally substituted by R%; or -S(0)R;
cach R ts hydrogen; and
cach R is hydrogen:

and is represented by Formula (1)

?1 Ti
H
HN N N
A {1d
RO RUR™ % >q
o OH (1.
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37. The method of embodiment 1 or embodiment 36, or a salt thereof, wherein at east
one of R13 R?2 R R’ R RM R R* R’ R RV R®: R’ R RU R R orRY™is
deuteriunt.

38, The method of embodiment 1 or embodiment 36, or a salt thereof, wherein R, R1%,
R22 RY, and R are hyvdrogen: p is 3; and is represented by the method of formula ()

R‘, RZ

| | H
HN N N N
I\/ \/\\/\w
o oH 7 (.

39, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R' is 5-
to 10-membered heteroaryl optionally substituted by R'2.

44, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is:

pyrinudinyl, quinazolinyl, pyrazolopyrimidinyi, pyrazinyl, quinolinyl
pyrdopynmidinyl, thienopyrinudinyl, pyndinyl, pyrrolopyrimidinyl, quinoxalinyl, indazolyl,
benzothiazolyl, naphthalenyl, purmyvl, or isogquinolinyl; and

optionally substituted by deuterivm, hydroxy, {i-Ce alkyl, Ci-Ce haloalkyi, €1-Ce
perhaloaikyl, C:i-Ce alkoxyl, C3-Cs cyeloalkyl, Ci-CUs halocyeloalkyl, C3-Cs cycloalkoxyl, 5-

to 10~membered betercaryl, Co-Cua aryl, cyano, amme, alkylamino, or dialkylamino.
41, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is:

pyrimidin-2-vi, pyrinudin-4-yi, quinazolin-4-yl, 1H-pyrazoiof3,4-djpyrmidine-4-yl,
{H-pyrazolof4,3-djpyrimudine-7-vl, pyrazin-2-vl, quinoline-4-vl, pynidofZ 3-dlpyrimidin-4-
vi, pyndo{3 2-dlpyrimidin-4d-yi, pyndo[3 4-dipvrimidin-4-y1, thienof2,3-djpyrinudin-4-y1,
thieno{3,2-djpyrimidin-4-yi, thienopyrimidin-4-yl, pynidine-2-yi, pyridme-3-yi, 7H-
pyrrolof2 3-djpyvrmidim-4-yi, quinoxaline~2-yl, 1H-indazol-3-v1, benzoldthiazol-2-v,
naphthalen-1-yi, 9H-purin-6-yi, or isoquinohn-1-vl; and

optionally substituted by: one or more desterium; methyvl; cvelopropyl; flucro; chioro;
bromo; diffuoromethyl; triflucromethyl; methyl and fluoro; methyl and trifluoromethyl;

methoxy; cvano; dimethyviamino; phenvl; pyridine-3-vl; and pyndine-4-v1.

42, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is
pyrimidin-4-vl optionallv substituted by R®,
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43, The method of embodiment any one of embodiments 1 or 36-38, or a salt thereof,
wherein R! is pyrimidin-4-v] optionally substituted by R'? wherein R is 3- to 10-membered
beteroaryl or C1-Cs atkvl optionally substituted by halogen.

44 The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is
pyrimidin-4-yi optionally substituted by pyrazolyl, methvi, difluoromethyi, or
triffucromethyl.

45. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R' is
pyrnudin-4-y1 substituted by both methyl and influoromethyl.

45, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein Rl is
quinazolin-4-yi optionally substituted by R*2,

47. The method of any one of emmbodiments 1 or 36-38, or a salt thercof, wherein R is
guinazolin-4-vi optionally sabstituted by halogen, T1-Cs alkyl optionally substituted by
halogen, or Ci-Cs alkoxy.

48, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R} is
guinazohin-4-yi optionally substituted by fluore, chloro, methyl, triftlucromethyl or methoxy.

49 The method of any one of embodiments 1 or 36-48 or a salt thereof, wherein R? is:

hydrogen;

deuterium;

hydroxy; or

C1-Cs alkyd or C1-Ce alkoxyl optionally substituted with: deuterium, halogen, C1-Ce
alkyl, C1-Cs haloalkyl, C1-Ce hydroxyalkyl, C1-Cs alkoxyl, U3-Cr cveloalkyi, C-Cs
halocyeloalkyl, Cs-Cs cycloalkoxyl, Co-Cra aryl, Ue-Cua arvioxy, 3- to 10-membered

heteroaryl, 5- to 1-membered heteroarvioxy, 3- to 12-membered heterocvelvl optionally

substituted with oxo, -COINRIR? ) -NRIC(OIR?, or -S(ORR*.
50, The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R? is:

methyl, methoxy, ethvl, ethoxy, propvl, cycloprapyl, or cyclobutyl
cach of which is optionally substituted with one or more of hydroxy,
methoxy, ethoxy, acetamide, fluoro, fluorcalkyl, phenoxy, dimethylamide,
methylsulfonyl, cyclopropoxyl, pyridine-2-vloxy, optionally methylated or

fluorinated pyndine-3-vioxy, N-morpholino, N-pyrrolidin-2-one,
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dimethylpvrazol-1-vl, dioxirane-2-y1, morpholin-2-yi, oxetan-3-91, phenvl,
tetrahydrofuran-2-vi, thiazol-2-y1; that is
cach of which is substituted with 0, 1, 2, or 3 of deuterium,

hydroxy, methyl, fluoro, cvano, or oxo.

51. The method of any one of embodiments | or 36-48, or a salt thereof, wherein R” is
(1-Ce alky! optionally substituted by R?.

52. The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R? is
C1-Cs alkyl optionally substituted by R?* wherein R is: halogen; C3-Cs cyeloalkyl optionally
substituted by halogen; 5- to 10-membered hetercaryl optionally substituted by C1-Ce alkyl; -
NRARS; -NRIC(OHRY, -S(OnRY; or oxo.

53. The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R? is
C1-Cs alkyt optionally substituted by R wherein R?? is: fluomo; cvclobutyl substituted by
fluore; pyrazolyl substituted by methyl; or -S{ORCHs.

34.  The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R” is
C1-Cs alkyl optionally substituted by -OR®.

35 The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R? is
Ci-Cs alkyl optionally substituted by -OR?, and R’ is: hydrogen; C1-Ce alkyl optionally
substituted by halogen; C3-Ce cycloalkyl optionally substituied by halogen; Cs-Cis aryl
optionally substituted by halogen; or 5- to 6-membered heteroarvl optionally substituted by
halogen or C1-Cs alkyl,

56. The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R is
C1-Co alkyi optionally substituted by -0OR®, and R® is: hydrogen; methyl; ethyl;
difluoromethyl; -CHzCHF:; -CH2CFs; eyclopropyi substituted by fluore; phenvl optionally

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

57. The method of any one of embodiments 1 or 36-48, or a salt thereof, wherein R? is -
CH:CHOCHs.
58. The method of any one of embodiments 1 or 3648, or a salt thereof, wherein R? is

(1-Cs alky! substituted by both halogen and OR?, wherein R’ is C1-Cs alkyl.

39, The method of any one of embodiments 1 or 36-48, or a salt thercof, wherein R? is
C3-Cs cyeloalkyl optionally substituted by R,

64 The method of any one of embodiments 1 or 36-45, or a salt thereof, wherein R? is

cyclopropyl.
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61. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein RY is

:[; .wherein mis 0, 1, 2, or 3 and each R'? is, where applicable, independently
deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -UN, or heteroarvl, wherein the alkyl,
haloaltkyl, alkoxy, hydroxy, and hetercary] of R* are independently optionally substituted by

deuterium.

62, The method of embodiment 60, or a salt thereof, wherein R! is

N /R”:B R‘la N N ’R1a Riz N R1a Rﬂa N R1a
Y N U T
e N 5 N o N D N ,",N
Rm Rm ¥ R1d
: . . e ,or , wheremn each R1?

is independently deuterium, alkyl, haloalkyl, or heteroaryl.

63, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R} is

R
AR

/

5‘_} wo [

or I ,wherein m is §, 1, 2, or 3 and each R!* is, where applicable,
mdependently deutertam, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, ~CN, or heteroaryi,
wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and hetercaryl of R'? are independently
optionally substituted by deuterium.
64, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R} s

N
(R"a)m“{i\/ | j\s
,whereinm 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 the alkyl, haloalkvl, alkoxy, hydroxy, and heteroarvl of RI? are independenily

optionally substituted by deuterium.
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E\L\\I/R'a

Aoz N

65. The method of embodiment 64, or a salt thereof, wherein R is

. wherein each R is independently deuterium,

halogen, alkyl, haloalkyl, or alkoxy.
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66. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is

. Or

wherein mis 0, 1, 2, 3, 4, or 5 and cach R'? is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, bydroxy, -CN, or betercaryl,
wherein the alkyl, haloatkvl, atkoxy, hydroxy, and heteroary] of R are independently
optionally substituted by deuteriunt

67. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is

e ,wherein mis 0, 1, 2, 3, or 4, and each R ig, where apphicable,
mdependently deuterum, hadogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroary] of R'? are independently
optionally substituted by deuterium.

68. The method of embodiment 67, or a salt thereof, wherein R is selected from the

group consisting of

107



WO 2021/225912 PCT/US2021/030363

1a _pia Rpla
\N «iN R‘Xa //*?(\\N/A\\E‘?/’N
R?B

AT he
b AN

69. The method of any one of embodiments 1 or 36-38, or a salt thercof, wherein R! is
NS

R g AN

L ,wherein mis €, 1, 2, 3, or 4, and each R’ is, where applicable,
independently deoterivm, halogen, alkyl, haloalkyl, alkoxy, hvdroxy, -CN, or heteroaryl,
wherein the alkyl, haloatkyl, alkoxy, hydroxy, and heteroary] of R are independently
optionally substituted by deuteriun.

74 The method of embodiment 69, or a salt thereof, wherein R! is selected from the

group consisting of

™
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71. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is

NN
®9= 1 )
\ m '\\\v /N

dependently deuteriom, halogen, alkyi, haloalkyvl, alkoxy, hydroxy, -CN, or heteroaryl,

,whereinm is 0, 1, 2, 3, or 4, and each R# i3, where applicable,

wherein the alkyl, haloalkyvl, alkoxy, hydroxy. and hetercaryl of R'2 are independently
optionally substituted by deuterium,
72. The method of embodiment 71, or a salt thereof, wherein R is selected from the

group consisting of
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R'Xa y
N N N L
E o~ N T RS
Rla ; i -
R
R1a R1a
R’ia ) R1a
R1a
. and
73. The method of any one of emnbodiments 1 or 36-35, or a salt thereof, wherein R is

,whereinm is 0, 1, 2, 3, 4, 5, or 6 and each R is, where applicable,
mdependently deuterium, hadogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalky!, alkoxy, hydroxy, and heteroary] of R'? are independently

optionally substituted by deuterium.

74, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is
& AN
R ‘a}m E\\i\/ E N

. ,whereinmis 0, 1, 2, 3, 4, 5, or 6 and cach R'?is, where applicable,
mdependently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy. -CN, or heterocaryl,
wherein the alkyl, haloalkyl, alkoxy, hvdroxy, and heteroaryl of R are independently
optionally substituted by deuteriunm.

75. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is

/
A
g N
YT TNR, S A -
e cwherein m is 0, 1, or 2 and cach R' is, where applicable, independently

deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or hetercaryl, wherein the atkyl,
haloatkyl, alkoxy, hydroxy, and heteroaryl of R are independently optionallv substituted by

deutermum.
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76. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is

. and any of the foregoing
groups wherein any one or more hydrogen atom(s) are replaced with devterium atom(s).

77.  The method of any one of embodiments 1 or 36-38, or a salt thercof, wherein R} is

Ny O
2N *Ef S
selected from the group consisting of \ R ,
R
i / E F = iNi
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5

foregoing groups wherein any one or more hvdrogen atom{s} are replaced with deuteriam

atom{s}.
78.  The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R} is
g \H\ [ “l \W
selected from the group consisting of F e

y f
arCFs P2l L/\T \\E/N\ gNﬁ EN\ Ny
j/'jif\i F.0 £ /\ =N ,fN\’;i =N AN

N

N._F = =
ol \v ==

Ci , -
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, and any of the foregoing groups wherein any one or more
bydrogen atom(s} are replaced with deuterium atom(s).
79. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is

F.‘

Um 3& .y

selected from the group consisting of I

<G -0 *1_[

the foregoing groups wherein any one or more hydrogen atom{s) are repiazsed with deuterium

« , and any of

atom{s}.
30. The method of any one of emboduments 1 or 36-48 or 61-79, or a salt thereof, wherein

R'3

{f’

R? s cwhereinnis 1,2, 3, 4, 5, or 6, and R® is C1-{ atkyl optionally substituted by
fluoro; phenyl optionally substituted by fluoro; pyndiny! optionally substituted by fluoro or
methyl: or cyclopropyl optionally substituted by fluoro.

31 The method of any one of ersbodiments 1 or 36-48 or 61-79, ora salt thereef, wherein

R? is sefected from the group consisting of f -mC —g
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- F
—~( e NF
/ . i s
F N ¢~ o o7 O’J\F o
(777 () J
T o G G O
=
Ty O O " ]
O . X
o 0 oA T jD N
L f r I I i
F
A o RS
I Y
[ Ol I /}S - o
N G,*‘\\\/N N ; ; g

o) O /L\
L L £ YYcef

and any of the foregoing groups wherein any one or more hydrogen atom(s} are replaced with
deuteriun atomds).

32. The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thereof, wherein

I: [ OH /[()H
R? is selected from the group consisting Ofmlm

Faor il
f /me /k/OH J: Lo f@a* /T ‘LJV f
SO ™0 s/> [Ej {\ /L ]
FELS T OL
N -
N j j\>
. \ e . and any of the foregoing groups wherein any one or more

hyvdrogen atom(s} are replaced with deuteriam atomds}.
83, The method of any one of embodiments 1 or 36-45, or a salt thereof, wherein R? is

C3-Us alkyl substituted by both fluorine and -OCH:.
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84. The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thereof, wherein
R? is {1-Cs alkyl optionally substituted by -OR’, and R? is phenyl optionally substitated by

fluorine.

£

85, The method of any one of emnbodiments 1 or 36-48 or 61-79, or a salt thereof, wherein
R? is C1-Cs alkyl optionally substitated by -OR, and R? is pyridinyl optionally substituted by
fluorine or methyl

86, The maethod of any one of embodiments 1 or 36-48 or 61-79, or a salt thercof,
wherein R* is C1-Cs alky! substituted by R™ wherein R is halogen.

87.  The method of any one of cmbodiments 1 or 36-48 or 61-79, or a salt thereof, whercin
R? is C1-Co alkyl substituted by R* wherein R?? is deuteriuni.

88.  The method of any one of embodiments | or 36-48 or 61-79, or a salt thereof, wherein
R? is C1-Cs alkyl substituied by R wherein R* is 3~ to 12-membered heterocyclyl optionally
substituted by oxo.

89.  The method of any one of emboduments 1 or 36-48 or 61-79, or a salt thereof, wherein
R? is C1-Ce alkyl substituted by R® wherein R* is 4- to 5-membered heterocyelyl optionally
substituted by oxo.

90, The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thereof, wherein
R? is C1-Cs alkyl substituted by R* wherein B? is Cs-Cu aryl optionally substituted by
halogen or ~OR®,

91,  The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thereof, wherein
R?is C1~-Cs alkyl substituted by R?? wherein R* is phenvl optionally substituted by halogen or
~0ORS,

92, The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thercof, wherein
R? is C1-Co alkyl substituted by R wherein R? is 5- to 10-membered hetercaryl optionatly
substituted by C1-Co alkvl.

93, The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thercof, wherein
R?is C1-Cs alky! substituted by R? wherein R is pyrazolyl optionally substitated by methyl.

94.  The method of any one of emboduments 1 or 36-48 or 61-79, or a salt thereof, wherein
R* is C1-Co alkyl substituted by R wherein R* is (3-Cr cvcloalkyl optionally substituted by -
CN, halogen, or ~ORS.

95 The method of any one of embodiments 1 or 36-48 or 61-79, or a salt thereof, wherein

R? is C1-Co alkyl substituted by R¥ wherein R? is -S(O):R%.
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96, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is
pyridyl optionally substituted by Ri2,

Y. The method of any one of erobodiments 1 or 36-38, or a salt thercof, wherein R is
indazolyl optionally substituted by R,

G8. The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R is
1H-pyrrolopyridyl optionally substituted by R,

9§, The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein R' is
quinolinyl optionally substituted by R'2

100.  The method of any one of embodiments 1 or 36-38, or a salt thereof, wherein Rl is
phenvl optionally substituted by R,

101, The method of any one of emmbodiments 1 or 36-38, or a salt thereof, wherein R is
indanyl optionally substituted by R'2,

102, The method of embodiment 1, wherein the compound, or a salt thereof, is selected
from Compound Nos. 1-780.

103, The method of any of embodiments [-102, comprising providing the compound, or a

salt thereof, to the individual effective to provide a plasma-adjusted concentration in the
ndividual with respect to an av integrin in the mdividual of at least about one of 1Cs0, ICr,
ot {Cam.

104, The method of embodiment 103, the av integrin being avis.

1035, The method of embodiment 1, the individoal being warm blooded.

106, The method of erabodiment 105, the individual being a mammal.

107.  The method of embodiment 105, the individual being a human.

108.  The method of embodiment 105, the individual being a rodent, bovid, ovid, ursing,
cquing, porcing, pinmuped, ungulate, canine, feline, bat, or pangolin.

109, The method of embodiment 103, the mdividual being avian,

110, The method of embodiment 103, the individual being a chicken, duck, goose, swan, or
corvid.

111, The method of erabodiment 1, the individual being cold-blooded.

112, The method of embodiment 1, the individual being a reptile.

113, The method of embodiment 1, the individual being an amphibian.

114, The method of embodiment 1, the infectious agent being a human-infectious agent
derived from a noshuman reservoir species, the method comprising admuustering the
compound to an individual of the nonhuman reservoir species.
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115, Use of a compound represented by formula (1)

R! R2 R'® R16
HN
O

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment of a condition, the condition comprising one or more of! causation by or association
with an infectious agent, shock, pancreatifis, or trauma;
wherein:

RYis Co-Cig aryl or 5- to 10-membered heteroary! wherein the Co-Chs arvl and 5- to
1-membered heteroarvl are optionally substituted by R'%;

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R?*; -0-C1-Cs alkyl
optionaily substituted by R**; Ci-Cs cycloalkyl optionally substituted by
R -(3-C3-Cs cycloalky! optionally substituted by R?; 3- to [2-membered beterocyclyl
optionally substituted by R™; or -S(03RR>: with the proviso that any carbon atom bonded
directly 1o a nitrogen atom is etther unsubstituted or substituted with deuterium;

cach R1? is independently C1-Co alkyl, Co-Co alkenyl, $o-Ce allynyl, Ca-
Cs cycloatkyl, Cs-Cs cycloalkenyl, 3- to [2-membered heterocycelyl, 5-to 10-membered
heteroaryl, Cs~Cra aryl, deuterium, halogen, -CN, -OR’, -SR?, -NR*R3, -NO», -C=NH(OR?),
-CIOR?, -OC(OIR?, -C{OI0R’, -CIOINRIR?, -NRMC(OIRY, -NRPC(O)ORY,
SNRICIOINRIRS, -S(OIRY, -S{ORR3, -NRIS(O)R?, -NRI3S(ORRE, -S{OINRIR,
SS{ORNRIR’, or -PIONORMORY), wherein each R'?1is, where possible, independently
optionally substituted by deuterium, halogen, oxo, ~ORS -NRR7, -C{O)RE, -CN, -S(OYR5,
-S{ORRS. -P{OWORONORT), C:-(s cvcloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Co-Cra aryl, or C1-Cs alkvl optionally substituted by deuterium, oxo,
-(H or halogen;

gach R*, R® R¥ R?¢ and R¥ is independently oxo or R1%

R 35 C1-Co alkyl optionally substituted by R? ar C3-Cs cycloalkyl optionally
substituted by R

R? is independently hydrogen, deuterim, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C3-Co cycloalkyl, Co-Cis aryl, 5- to 6-membered heteroaryl or 3- to 6-membered

heterocyelyl, wherein the C1-Ce alkyl, C2-Ce alkenyl, C2-Co alkynyl, Ci-Co cvcloalkyl, Ce-Cry
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arvl, S- to 6-membered hetercaryl and 3- to 6-membered heterocyelyl of R are independently
optionally sabstituted by halogen, deuterium, oxo, -CUN, -OR?, -NRER® -P(OYOR*OR®), or
1-Cs alkyl optionallv substituted by deutertum, halogen, ~OH or oxo;

R* and R’ are cach independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl,
Ca-Us alkynyl, C5-Ce cyeloalkvl, Ce-Cra aryl, 3- to ~-membered heteroaryl or 3+ to 6~
membered heterocycelyl, wherein the Ci-Co alkyl, Co-Ce alkenyl, $r-Co alkynyl, Cs-Co
cycloalkyl, Ce-Cus aryl, 5- to 6-membered beteroaryl and 3- 1o 6-membered heterocyelyl of
R* and RS are independently optionally substituted by deuterium, halogen, oxo, -CN, -ORS,
-NR*R? or C1-Cs alkyl optionally substituted by deuterium, halogen, -OH or oxo;

or R* and B3 are taken together with the atom to which they attached to form a 3- 1o 6-
membered heterocyclyl optionally substituted by deuterium, halogen, oxo, ~-OR?, -NR*R” or
C1-Us alkyi optionally sabstituted by deuteriam, halogen, oxo or -OH;

R® and R7 are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deutermum, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterium,
halogen, or oxo, or C2-Cs alkynyl optionally substituted by deuterium, halogen, or oxo,

or R® and R are taken together with the atorn to which they attached to form a 3- to 6-
membered heterocyelyl optionally substituted by deuterium, halogen, oxo or C1-Ce alkyl
optionally substituted by deuterium, balogen, or oxo;

R® and R are cach independently hydrogen, deuterium, {1-Ce alkyl optionally
substituted by deuterium, halogen, or oxo, Ca-Cs alkeny!l optionally substituted by deuterium,
halogen or oxo, or C2-Co alkyny! optionally substituted by deuterium, halogen, or ox0;

or B% and R are taken together with the ator to which they attached to form a 3-6
membered heterocyelyl optionally sabstituted by deuteriom, halogen, oxo or C1-Ce alkyl
optionally substituted by deuterium, oxo, or halogen;

cach R’ R R'? and RY are independently bydrogen or deuteriun;

R s deuteriuny;

gis0,1.2,3,4,5.6,7,0r8;

cach R* is independently selected from hydrogen, deuterium, or halogen;

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

pis3,4,3,6,7. 8 0r9.

116, Use of a compound represented by formula (1)
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R']
HN
R10 pitgt2 A
G OH Yo

or a pharmaceutically acceptable salt thereof in the manefacture of a medicament for the
treatment of a condition, the condition comprising one or more of pulmonary fibrosis
associated with rheumatoid arthritis or progressive familial untrahepatic cholestasis (PFIC);
wherein:

R} is Co-Cra aryl or 5-to 10-membered heteroaryl wherein the Ce-Cis arvl and 3-to
10-membered hetercaryl are optionally substituted by R'2

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R?; -0-C1-Cs alkyl
optionally substituted by R*; C3-Cs cycloalkyl optionally substituted by
R?; -(3-03-Cs cveloalky! optionally substituted by R™; 3- to [ Z-membered heterocyclyl
optionally substituted by R*; or -8{():R?%; with the proviso that any carbon atom bonded
directly to a nrtrogen atom is either unsubstituted or sabstituted with deuterium;

cach R'? is mdependently C1-Ce alkyl, C2-Co alkenyl, Co-Cs alkynyl, Cs-
Cs cycloatkyl, Ca-Cs cycloalkenyl, 3- to [2-membered heterocyclyl, 3- to 10-membered
heteroaryl, Cs-Cra aryl, deuterium, halogen, -CN, -OR’, -SR?, -NRR’, -NO2, -C=NH(OR?),
CHORY, -OC(OR?, -C(OYOR?, -CLOWNRRS, -NRIC(O)RY, -NRIC(OYORY,
SNRAC(OINRIRS, -S(OHR?, -S{ORR?, -NREG(MRY, -NRIS(ORRY, -S(IHNRIR?,
~S{ORNRIR?, or -PIONORMNMOR), wherein cach R123s, where possible, independently
optionally substituted by deuteriwm, halogen, oxo, -ORS, -NRR7, -C{OIRE, -CN, -S(O)RS,
~S{ORRE, -P(ONORNORT), C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Ce-Ca aryl, or C1-Cs alkyl optionally substituted by deuterium, oxo,
-(OH or halogen;

each R R® R* R’ and R is mdependently oxo or R

R s C1-Co alkyl optionally substituted by R? or C3-Cs eycloalkyl optionally
substituted by R%%

R? is independently hyvdrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, C2~Co alkvayl,
C3-Cs cycloalkyl, Co-Cra aryl, 5- to 6-membered hetercaryt or 3- to 6-membered
heteroeyelyl, wherem the Ci1-Ce alkyl, Co-Cs alkenyl, C2-Ce alkynyl, Cs-Cs cycloalkyl, Co-Cia

arvl, 5~ to 6-membered heteroaryl and 3- to 6-membered beterocyelyl of R are independently
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optionally substituted by halogen, deuterium, oxo, -CN, -OR?®, -NRER® -P(OYOR*OR’), or
C1-Co alkyl optionally substituted by deuterim, halogen, ~OH or oxo;

R4 and R are cach independently hydrogen, deutertum, C1-Cs alkyl, Co-Co alkenyl,
Co-Cs alkynvl, C5-Ce cyeloalkyl, Co-Cla aryl, 3~ to 6~-membered heteroaryl or 3- to 6~
membered heterocyclyl, wherein the Ci-Ce alkyl, Co-Cs alkenyl, C2-Co alkynyl, Ci-Cs
cycloalkyl, Co-Cis arvl, 5-to 6-membered hetercaryl and 3- to 6-membered heterocyelyl of
R* and R’ are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR5,
-NRPR® or C1-Ce alkyl optionally substituted by deuterium, halogen, -OH or oxo;

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

gen, oxo, -ORE NR*R® or
e 2

membered heterocyelyl optionally substituied by deutenum, halog

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

RS and R are cach independenily hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuteriam, halogen, or oxo, Ca-Us alkenyl optionally substituted by deuterium,
halogen, or oxo, or (2-Ce alkvayl 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 heterocyelvl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, halogen, or oxo;

2% and R? are cach independently hydrogen, deutertum, C1-Cs atky! optionally
substituted by deuterium, halogen, or oxo, Co-Us alkenyl optionally substituted by deuterium,
halogen or oxo, or C2-Cs alkynyl optionally substituted by dewterium, halogen, or oxo;

or R® and R are taken together with the atom to which they attached to form a 3-6
membered heterocyelyl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

cach RY% R' RY and RY are independently hydrogen or deuterium;

Ri*is deuteriun;

g180,1,2,3,45,6,7,0r8;

each RY is independently selected from hvdrogen, deuterium, or halogen;

cach R'S is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,56,7.8 or 9
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GENERAL PROCEDURES
{6234} Compounds provided herein may be prepared according to General Schemes, as
exempliified by the General Procedures and Examples. Minor variations in feraperatures,
concentrations, reaction times, and other parameters can be made when following the General
Procedures, which do not substantially affect the results of the procedures.

General Procedure A

NH, HATU

H H
Hc\”& NoNsy - /N\[{/\/
o /u/ A DIPEA vV &

CH,Cly
5 el e Me-cyclopropyl-4-(5,6.7.8-
4-{5,8,7 B-etrahydro-1,8- cyclopropanamine o b th o o
naphthyridin-2-ylibutanoic acid idzahyd;;g‘ :gggﬁgégyrfdm-z—

{8235} N-cyclopropyl-4-(3,6,7 8-tetralydro-1,8-naphthiyridin-2-ylibutanamide To a mixtare
of 4-(5,6,7 8-tetrahvdro- I, &-naphthyvridin-2-yjbutancic acid hydrochloride (5.0 g, 1948
ot} and cvclopropanamine (1.51 ml, 21,42 maomol) m CH2Cl: (80 mlL} at 1t was added
DIPEA {(13.57 mL, 77.9 mmol). To thus was then added HATU (8.1 g, 21.42 numol) and the
resulting nuxture was stirred at 1t for 2 hrs. The reaction mixture was concentrated in vacuo
and purified by normal phase silica gel chromatography to give N-cvelopropyi-4-(5,6,7,8-
tetrahvdro-1,8-naphthyridin-2-yhbutasamide.

(eneral Procedure B

H O s H
, g HATU H. N
HQN\V/\\//’“\T,N\ N . H)'L\QH \ﬂ/
| L DIPEA o
THF/DMF 67 G tatrahondie
4-(5,8,7 B-tetrahydro-1,8- N-(4-(5.8, ’fé‘“?ﬁ;{f‘%’f“’” 8
naphthyridin-2-yi)buian-1-amine /E‘n;;yt)fgpmiamxde
\ '} H =~

{0236} N-{4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-yObutyilformamide. To a mixture of 4-
{5,6,7 8-tetrabydro-~1,8-naphthyndin-2-yhbutan-1-anine (351 mg, 1.7 mumol} and formic
acid {0.09 mL, 2.22 mmol} in 4:1 THF/BMEF {5 ml) wag added HATU (844 mg, 2.22 mmaol)
followed by DIPEA (0.89 mL, 5.13 mmol) and the reaction was allowed to stir at it for 1 hr.
The reaction mixture was concentrated i vacuo and purified by normal phase silica gel

chromatography to give N-(4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-vlybutyDformamide.
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(eneral Procedure C

-
H E/\o
HQNM Ni}r,r\s DIPEA

! H
| J LN HNo e NN
LA FPrOH i lj

{08237} Ne(2-methoxypetlivl)-4-(5,6,7,8-tetrafiydro-1 8-naphthyridin-2-yHbutay~I-amine. A

mixture of 4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-yBbutan- 1 -amine (300 mg, 1.46 mmol),
1-bromo-2-methoxyethane (G.11 mL, 1.17 nunol) and DIPEA (0.25 md., 1.46 mumol) in /-
PrOH (3 mL} was heated to 70 °C for 18 hr. The reaction mixture was allowed to coolto i
and then concentrated 7 vacuo and purified by normal phase sthica gel chromatography to
give N-{2-methoxyethyl}-4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yhbutan- 1 -amine.

General Procedure D

N-raathyl-4-(5,6,7 8-tetrahydro-1,8-

N-(4-(5,8,7 8-tetrahydro-1,8-
naphthyridin-2-yibutan-1-amine

naphthyridin-2-yhbutylformamide

{8238] Nemethyl-4-(5,8,7,8-tetrabiydro-1,8-naphthyridin-2-yHbutan~-1-amine. To a solution
of N-{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vibutyDformamide (200 mg, 0.86 mmol} in
THF (2 mL) at 1t was added borane tetrahydrofuran complex solution (1.0M in THF, 4 0 mL,
4.0 mmol) dropwise. The resulting mixture was then heated to 60 °C for 2 hr and then
allowed to cool to rt. The reaction mixture was diluted with MeOH and concentrated in
vacue. The crude residue was purified by normal phase silica gel chromatography to give N-

methyvl-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vbutan-1 -amine.
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General Procedure E

OMe OMe
-~ LiAIH,
Hrfd N ﬁ H?g N Q
i x j Dioxane TN [!\ b
O S LN
N-(2-methoxyethyl)-4-(5,5,7 8- N-(2-methoxyethyl)-4-
tatrahydro-1,8-naphthyridin-2- {5,8,7 8-tetrahydro-1,8-
ylibutanamide naphthyridin-2-yhbutan-1-~

amine
10239) N-{2-methoxyeihiyi}-4-(5,0,7, 8-tetraliydro-1,8-naphthyridin-2-yhbusan- 1-amine {8},
To a solution of N-{(Z-methoxyethyl}-4-(5.6,7 8-tctrahydro-1.8-naphthyndin-2-vjbutanamide
{155 g, 1.0 equiv) in 1 4-dioxane {124 mL} at 1t was slowly added LiAlH (1.0 M in THFE,
123 mb., 2.2 equiv} and the resulting mixture was heated to refhix for 20 hours and then
cooled to 0 °C. To this solution was added Ha0 (4.7 mL), then 1M NaQH (4.7 ml) then H O
{4.7 mL) and warmed to room temperature and stured for 30 minutes, at which tume, sold
MgS04 was added and stirred for an additional 30 minutes. The resulting mixture was filtered
and the filter cake was washed with THF. The filtrate were concentrated i vacuo to give N-
(2~-methoxyethyt)-4-(5,6,7 8-tetrabydro-1 8-naphthvridin-2-vl}butan- L-amine.

General Procedure F

H H Ny ; | H
"‘N\’/\//\(N\ ’N\, . BOL’HNIVO NaCNBH; BQCHNW—N\,A\/ | N .N\.
»;l/' o7 AcOH O/'%,j P
E ¢

MeCOH S

N-methyl-4-(5,6,7 8- methyi (Sy-2-{{tari- methy! (§)-2-{{tert-
tetrahydro-1, B-naphthyridin- butoxysarbonyljaming)-4- butaxycarbonyl)amino }-4-{methyi{4-
2-yhibutan-1-amine oxobutancate {(5,8,7 8-tetrahydro-1,8-naphthyridin-2-

yvhbutyhamino)butanoate
{024G] methyl (S)-2-{{tert-butoxycarbonyDaminol-4-{methyl{4-(5,6,7, 8-tetrahydro-1,8~
naphthyridin-2-yplbutyllamino}butanoate. To a mixture of N-methyl-4-(5,6,7 8-tetrahydro-
1, 8-naphthyridin-2-yhbutan-1-amine (5} (187 mg, 0.85mmol} in MeOH (5 mbL) at rt was
added acetic acid (0.12 mL, 2.05 mmol) followed by methy! (8)-2-{{tert-
butoxyearbonyDamino}-4-oxobutanoate (217 mg, 0.94 ramol). The resulting mixture was
allowed to stir at 1t for 15 min, at which time, sodium cyanoborchvdride (80 mg, 1.28 mmol)
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 (8)-2-
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{{tert-butoxycarbonyammo}-4-{methyi{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-

ylbutyDaminojbutanoate.

General Procedure G

| H c
BocHN I\/ N \,/\\,f\]i\li?j u_..»
CHoCla
o Yo & '

§
methyl {S)-2-({tert-
butoxycarbonylyamino }-4-(methyi(4-
(5,6.7 8-tatrahvdro-1,8-naphthyridin-2-

H:,:NI/\\/, N - N\
[
methyl {S)-2-amino-4-(methyl{4-

(5,67 B-tetrahydre-1,8-naphthyridin-
2-yhbutyhaminobutanoate

yiibutyllaminobutanoste
{0241} methy! (8)-2-amino-4-(methpl(4-(5,6,7, 8-tetrabiydro-1 8-naphthyridin-2-
vidbutphaminolburanoate. 'To a solution of methyl (8)-2-{{tert-butoxycarbonvjamincj~4-
{methyi{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vlibutvDaminoYbutanoate (152 mg,
0.35mmol) in CHClo (2 mLb) at it was added 4N HClin 1 4-dioxane (1 mL, 4 mmol} and the
resulting mixture was allowed to stir for 2 hr. The reaction mixture was concentrated i vacuo
to give methyl (§)-2-amino-4-(methyi(4-(5,6,7 8-tetrahvdro-1,8-naphthyndin-2-
yhbutyvhamino}butanocate as the trihydrochloride salt.

General Procedure H

N Falayr Ny
Q F:Co N | j
Y N \?// =N AN
HiNa ANy N . I DIPEA . r o
i j N N HN N N N
N e s -PYOH : AN
- & O
oo Fr
I
methyl (S3-2-amino-4-({2- 4-shiore-2-methyi-&- methyl {(S34-{{2-methoxyethyl){4-
methoxyethy)}(4-(5,8,7 8-tetrahydre-1,8-  {friflucromethylpyrimidine {5,6,7 8-tetrahydroe-1,8-naphthyridin-2-

yheutyhamino)-2-{(2-methyl-&-
(triftucromethylipyrimidin-4-
yhamino}hutanoate

naphthyridin-2-yhbutylYamino)butanoate

{0242} A solution of methy! (8)-2-amino-4-((2~-methoxyethy4-(5.6,7, 8-tctrahydro-1,8-
naphthyridin-2-vlbutyDammnobutanoate trihyvdrochlonde (80 mg, 0.16 mynol), 4-chloro-2-
methyl-6-{trifluoromethyhpyrimidine (64 mg, 0.33 mmol} and DIPEA (.23 mb, 1.31 mmol}
in -PrOH (1 mL) was heated at 60 °C overmight. The reaction was allowed to cool to 1t and
then concentrated i vacuo. The resulting crude residue was purified by normal phase silica
gcl chromatography to give methyl (8}-4-((2-methoxyethyi}4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yDbutyBamino}-2-((2-methy -6-(trifluoromethy Dpyrinudin-4-

vljanunobutanoate,
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General Procedure P

: Cl ~
fﬁ" o o]
N N LIOH, HyC ke I o
————— e 1
l—-‘\l N THEMeOH . i . H
V/\/‘L \ FHFMeOH H;\,v\vN\/,\\/ﬂ J\}KN
v/ i 2 j
HO™ Y0 F e
met hy! (a)— \2 -CHioro-3- ﬂuonmﬂr‘za’mdo) (8)-2-(2-chloro-3-fluorobenzamido}-4-
8-tatrahwdro-1.8- {methyl{4-(5,6,7, 8-tetrahydre-1,8-
r‘asr t Wr Mm 2 vi)L,L.in;arr i U‘bqtannwie naphthyridin-2-yhbutyllamino)butanoic acid

[8243] (8)-2-(2-chioro-3-fluvrobenzamido}-4-(methyl(4-{5,6,7, 8~tetrakydro-1,8-
raphthyridin-2-yDbutylamino}butancic acid. To a solution of methyl (§)-2-(2-chloro-3-
fluorobenzamido)-4-{methyl(4-{5.6,7 8-tetrahydro- 1 &-naphthyndin-2-
vibutyhaminojbutanoate (39 mg, 0.12 mmol) m 4:1: 1 THF/MeOH/H:0 (1 ;) at vt was
added lithium hvdroxide (12 mg, .49 mmol) and the resulting mixture was allowed to stir for
30 min. The reaction mixture was concenirated in vacuo and the resulting crude residue was
purified by reverse phase HPLC to give (S)-2-(2-chloro-3-fluorobenzamido)-4-(methyl(4-
{5,6,7 8-tctrabydro~1, 8-naphthyndin-2-yhHbutvijamino)butanoic acid. LEMS for
C24H3OCIFN4OS, theoretical m/z=447 20 {M+HH, found:447 .2

General Procedure

OMe Oile
“ LIGH.H,0 u
N \J R
Chz” T \/\/\L THF, MeOH, Hy, V ~N \/\/\ J
o’ / u”/’"‘ 27

methyl (5)-2- \((tenzy oxy)carbonyliamino)-4-{({# (S)-2-({ (benz,r!cxy,carbony Hyamino)-4-({{R}-2-
methoxypropyli{4-(5,8.7 8-tetrahydro-1,8-naphthy -2- methoxypropyli(4-(5.6,7 S-tetrahydro-1,8-
vijbutyhaminojbutanoate naphthyridin-2-yibutyi )amim)buhmxc 3cxd

{6244} (S)-2~{{{benzyloxy)carbonyDamino}-4-(({R)-2-methoxypropy3(4-(5.6,7 8-tetrahydro-
1, &-naphthyridin-2-yhbutyhamino)butanoic acid. A modure of methyl (8)-2-
{{{benzvioxycarbonylamine J-4-(({R}-2-methoxyvpropyi}4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yUbutyBaminoybutanoate {1 g, 1.90 mmol) in H20 (3 mL) and THF (3 mb)
and MeOH (3 mL) was added LiOH-H20 (159.36 mg, 3.80 amol) and then the mixture was
stirred at room temperature for 1 h and the resulting mixture was concentrated in vacuo. The
mixtare was adjusted to pH=6 by AcOH (2 mL} and the residue was concentrated in vacuo to
give a residue to vicld compound (8)-2~({(benzyloxy earbonyDamina }-4-(({R)-2-
methoxypropyvii{4-(5.6,7,8-tetrahvdro- 1, 8-naphthyridin-2-ylbutyDaminoYbutanoic acid.
LCMS (EST+Hy: m/z = 3135 (MAH)Y™ TH NMR (400 MHz, DMSO-d): S ppm 725 - 737 (m, 5
H) 7.00 (d. =728 Hz, 1 H) 6,81 (brd, J=7.50 Hz, 1 H) 622 (d, J=7.28 Hz. 1 He) 4.93 - 5.03
125
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(m, 2 H) 3.68 - 3.77 {m, 1 H) 3.25 - 3.34 (m, 1 H) 3.15 - 3.24 (m, 5 H) 2.58 (brt, F=6.06 Hz,
2H)229-2.49 (m, 8 H) 2.16 (br dd, J=12.90, 6.06 Hz, 1 H) 169178 (m, 2 H) 1.5% - 168
(on, 1 HY 1.53 (quin, =739 Hz 2 H) 1.28 - 1.40 (m, 2 H) 1.00 (d, J=5.95 Hz, 3 H).

(ieneral Procedure R

Oile
I ‘v .
o (CHaMCBY, KCOs i N N
it I\E N N - Gz oy TN e TN N B T
Cbz” I\f NN \\[) DMA oG | ,;\/
% oH S~
{S)-2-{{{benzyloxy)carbonyhaming}-4-({{R})-
roxypropyl(4-(5.8.7 8-tetrahydro-1,8- fert-butyl (S)-2-({(benzyloxy)sarbonylaming)-4-
riaphthyridin-2-viibutyl}amino)butansic acid ({{R)-2-methoxypropylid-(5 6,7, 8-tetrahydro-1 8-

naphthyridin-2-yljbutyl)amincjbutanoate

{0245} tert-butyl (8)-2-({{benzyloxy)carbonylamino}-4-({({R)-2-methoxvpropyl {4-(5,6,7 §-
tetrabydro-1,8-naphthyridin-2-vi}butyliaminojbutancate: A solution of {8)-2-
{{benzyvloycarbonvDamino -4-{{((R }-2-methoxypropyvid4-(3,6.7 8-tetrahydro-1 8-
naphthyridin-Z-vhibutyBamino thutanoic actd (300 mg, 523 84 umol, HOAc salfy m DMA (4
mi} was added N-benzyl-N N-diethviethananinium chioride {11932 myg, 523 84 wmol},
KoCOs (1,88 g, 13.62 mmol), Z-bromo-Z-methyipropane (3.45 g, 2514 mmael}. The mixture
was stivred for 18 b at the S5 °C and then allowed to cool to room temperature. The reaction
mixture was concentrated in vacuo and the agqueous phase was extracted with cthyl acctate.
The combined organic extracts were washed with brine, dried over NaxSQOa, filtered, and
concentrated in vacuo. The crude residue was purified by prep~TLC to give tert-butyl (§)-2-
{{{benzyloxy)carbonyamino}-4-(((R)-2-methoxypropyiy(4-(3,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi}butylaminojbutanoate. LOCMS (ESI+): m/z = 5693 (M+H)"
General Procedure S

OMe

I,
o Ha, PA(OH) HaN N( { N H
Cbz"N /\\’NVA\V’/\T’N\ N\J _.......T.w......f_.b 2 A BT i \\[ \1
:L { ,L i-PrOH 2 SN

o )@F : o’/‘T\
tert-butyl (S)-2-({{benzyloxy)carbonyiaminc}-4- tert-hutyl (S)-2-amino-4-({{(R)-2-
({(R}-2-methoxypropyi)(4-(5,6,7 8-tetrahydro-1,8- methoxypropyl){4-(5,6 7,8-tetrahydro-1,8-
naphtiyndin-2-ylibulylaminojbuiznoate naphthyridin-2-yiibutyl)amino)outanoate

{0246} fers-buty! {8)-2-amino-4-({{R}-Z2-methoxypropyi){4-{5.6, 7, 8-¢etrabipdro-1,8-
naphthyridin-2-pHbutyllamino}butanoate. To a solution of tert-butyl (8)-2-

{{{benzvloxycarbonvhamino }-4-(({R}-2-methoxvpropyi}4-(5,6,7, 8-tetrahvdro-1,8-
126
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naphthyvridin-2-yDbatyDaminobutanoate (107 mg, 188,13 amol} in /-PrOH (2 mL) was
added Pd{OH), (26 mg} under an Nz atmosphere. The suspension was degassed under
vacuum aod purged with Hz several times. The muxture was stirred under Ho (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-tetrabydro- 1 8-naphthyridin-2-
viibutylaminobutanoate. LOMS (ES8I+): m/z = 435.5 (M+HY". 'H NMR (400 MHz, CDClh):
Sppm 7.06(d, =734 Hz, L H)634{d, /=734 Hz, 1 H} 498 ¢brs, I H)338-344 (m, 4 H)
334 (s, 3H269(t, =630 Hz, 2HY 251 -2.59 (m, SH) 231 {dd, /=339, 556 Hz, 1 H)
186-194(m, S5H}149-169(m, 6 H) 147 (s, 9H) 1.13(d, J=6.11 Hz, 3 H}).

General Procedure T

OMe ; i Lﬁ OMe
/)"';, /\.\ {BuXPhos Pd 33 Mo oN N
H i NaOtBu [ W
Hal F\N/\v \//\\/'\; N \ & N\?;N —-—-—----;;--5;—-—--—--:“ I—INI\“NV/\/\{NQ N\
! | fArmy Y ]
O'%’\ \\f; A Cl o LN
/\ ~ /f\\

teri-butyl

-Z-amino-4-(({R)-2- fert-butyl (8)-4- (UR\ Z-methoxypropyh)(4-(8,6,7 8-
LBt dro-1,3- yi)w;y!)am:nu‘;—Z—
lJamincibutanoais

naphtiyridin. 2-youtyhami ro:bmnoa’a
{0247} tert-buaayl (8)-4-(({B)-2-methoxypropyii{4-(5,6,7,8-tesrahiydro-1 S-naphthyridin-2-
vilbutybamino)-2-{{S-methyipyrimidin-2-yliaminolbutanoate. To a solution of (S)-tert-butyl
Z-anuno-4-{{{R}-2-methoxypropyl }4-(3,6,7 8-tetrahydro- 1, §-naphthyridin-2-~
vhbutyljamino)butanocate tert-butyl (S)-Z-amino-4-({{R)-2-methoxypropy ¥4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-viibutyDaminoYbutanoate (100 myg, 230.09 umol) and 2-
chiloro-5-methyi-pyvrimidine (24.65 mg, 191.74 umol) n 2-methyl-2-butanol (2 mL) was
added t-BuONa (2 M THF, 191.74 L) and [2-(2-aminophenylphenyil~
methylsulfonyloxy-palladiom ditert-buty-[2-(2, 4, 6-triisopropylphenyliphenyliphosphane
(1523 mg, 19.17 amol}, and the resulting mixture was stirred at 100 °C for 14 h. The muxture
was concentrated in vacuo to give (Si-tert-butyl 4-(({S)-2-methoxypropyii(4-(5.6.7 8-
tetrahydro-1,8 »naphthvriaiin*Z»VI)buwl)amiﬁo) -2-{{ 5-methylpyrimidin-2-yHaminobutanoate.
LCMS (ESI+): m/z = = 5273 (M+H)Y
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General Procedure U

N owe 1
' z Ay,

" |

HN ’\\/N\/ \/\L

O’ F N

,/‘\ {S}-4-({{R)-2-methoxypropy!){4-(5,8,7 8-
i tetrahydro-1,8-naphthyridin-2-yioutyhamino)-
2-{(5-methylpyrimidin-2-yhaminobutancic acid

Ole

”

tert-butyl {S)-4-({({}-2-methoxypropyii4-(5.6,7,8~
tetrahydro-1,8-naphthyridin-2-yhbutvhamine)-2-
{(5-methyipyrimidin-2-ylhaminojbutanoate

{0248} (S)-4-(({R)-2-methoxypropy(4-{5,6,7 8~tetraliydro- 1 8-naphthyridin-2-
vhbutyiamino}-2-((S-methiylpyrinidin-2-ylamino}batancic acid. To a solution of tert-butyl
{§)-4-(((R)-2-methoxypropyi4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-yhbutyDamine }-2-
{{S-methylpyrimidin-2-yhaminojbutanoate (8¢ me, 151.89 umol) 1o DCM (2 mb) was added
TFA (25414 mg, 2.23 mmol} at 0 °C. The nuxture was stirred at room termperature for 6 h
The mixture was concentrated in vacuo and the resulting crade residue was punified by prep-
HPLC to give compound (8)-4-(({R)-2-methoxypropyvii{4-(5,6,7 &-tetrabydro-1,8-
naphthyridin-2-viYbutyDamivoe}-2-({(S-methylpyrioudn-2-vlanunobutanoic acid. LCMS
(ESTH): miz = 471.2 (MY 'H NMR (400 Mz, Methanol-ds) 8 ppm 8.57 (brs, 2 H} 7.60
(d, J=728Hz, 1H}6.67(d, J=728 He, 1 H)481 -485(m, 1 H}3.86(brs, 1 H}341-359
(0, 4HY339(s, 3H}333-338(m, 1H)3.12-330(m, 3H)276-286(m, 4 H) 2.54 {br
s, LH}239(brd,J=882Hz, 1 H) 230 (s, 3H) 1.76~-1.99(m, 6 H) 122 (d, =595 Hz, 3 H).

SYRTHETIC EXAMPLES

{08249} The chernical reactions in the Svuthetic Examples described can be readily adapted to
prepare a number of other compounds of the mmvention, and aliernative methods for preparing
the compounds of this invention are deemed to be within the scope of this invention. For
gxarnple, the synthesis of non-exemplified compounds according to the invention can be
successtully performed by modifications apparent to those skilled in the art, e.g., by
appropriately protecting mierfering groups, by utilizing other suitable reagents known in the

art other than those described, or by making routine modifications of reaction conditions.
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Alernatively, other reactions disclosed herein or known in the art will be recognized as
having applicability for preparing other compounds of the mvention.
{0250} For the examples described herein, reference to a General Procedure mdicates that the
reaction was prepared using similar reaction conditions and parameters as the General
Procedures stated above.

PROCEDURES
{0251} Compounds provided herein may be prepared according to Scheraes, as exempliticd by
the Procedures and Examples. Minor variations in teraperatiures, 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

Hom/\ NN X{Q HATU ,’N}/\“’ PN

o LA A oeea & i //:[\j
CHLC,

{8252} N-cyclopropyvl-4-(5,6,7 8-tetrahydro-1, -naphthyndin-2-vbutanamide To 3 nuxture
of 4-(5,6,7 8-tetrahydro-1,&-naphthyndin-2-yhQbutanote acid hydrochloride (3.0 ¢, 1948
mmol) and cyelopropanamine {1.51 mL, 21 42 mmol) in CHxCh (80 mb) at 1t was added
DIPEA (1357 mL, 77.9 vunol). To this was then added HATU (8.1 g, 21 .42 vunol) and the
resulting mixture was stirred at 1t for 2 h. The reaction mixture was concentrated in vacuo and
purified by normal phase silica gel chromatography fo give N-cyelopropyi-4-{5,6,7.3-

tetrahydro-1.8-naphthyridin-2-y)butanamide.

Procedure B

FigNo_~

{8253} N-(4-(5,6,7 8+tctrahydro-1,8-naphthyridin-2-yhbutylfformamide. To a mixture of 4-
(5,6,7 8-tetrabydro-1, &-naphthyridin-2-yDbutan-1-amine (351 mg, 1.71 mmol) and formic acid
{0.69 mi, 2.22 mmol} in 4.1 THF/DMF (8§ ml) was added HATU (844 mg, 2.22 munol)
followed by DIPEA (0.89 mL, 5.13 nunol) and the reaction was allowed to stirat st for 1 h
The reaction mixture was concentrated i vacuo and purified by normal phase silica gel

chromatography to give N-(4-(3,6,7 8-tctrahydro-1 R-naphthyridin-2-vijbutyformanude.
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Procedure €

SN i
HoN Ne M DIPEA [ H
; N . g =
T \//\Of\J N N HNM'NVN\.
> PrOH o
y SN

{8254} N-(2-methoxyethyi}-4-(5,6,7,8-tetrabvdro-1,8-naphthyridin-2-yl}butan- 1 -amine. A
mixture of 4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-ylibuwtan-1-amine (300 mg, 1.46 mmol},
1-bromo-Z-methoxyethane (0.11 mL, 1.17 mmol) and BIPEA (0.25 mL, 1.46 mmol) in i-PrOH
{3 mkL) was heated to 70° C for 18 h. The reaction mixture was allowed to cool fo 1t and then
concentrated m vacuo and purified by normal phase silica gel chromatography to give N-(2-
methoxyethyi}-4-(5,6,7 §-tetrahydro-1,8-naphthyridin-2-vi}butan-1-amine.
Procedure D
RH,-THF

H H H H
HTN\//\\“/ ,N\ N\ /N\//\\_/\L,N\ N\.
5! | ,I/ THF [\,,»I/E

{0253} N-methyl-4-(3,6,7 8-tctrabydro-1, 8-naphthyridin-2-ylbutan-1-amine. To a solution of

MN-{4-(5,6,7 8-tetrabvdro-1 8-naphthyndmn-2-ylbutyDformanude (200 mg, 0.86 mmol) in THF
{2 mL} at £t was added borane tetrahydrofuran complex solation (1.0M 1 THF, 4.0 mL, 4.0
mmol) dropwise. The resulting mixture was then heated to 60° C for 2 b and then allowed 1o
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-methyi-4-{(5,6,7 8~
tetrahydro-1.8-naphthynidin-2-yhbutan- I -amine.

Procedure E

Ole Onte
HN\ﬂ/\\/ | N\\rN\i Dicxane HN\/’\//\(%
© A P

{8256} N-(2-methoxyethyl}-4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-ybutan-1-amine {5},
To a solation of N-(2-methoxyethvl)-4-(3,6,7 8-tctrahydro-1,8-naphthyridin-2-yDbutanamide
{155 ¢, 1 0equiv) m § 4-dioxane (124 mb) at «t was slowly added LiAH: (1.0 M m THF, 123
mh., 2.2 equiv) and the resulting mixture was heated to reflux for 20 hours and then cooled to
(° . To this solution was added Ho O (4.7 ml), then 1M NaOH (4.7 mL) then FoO (4.7 mL)
and warmed to room temperature and stirred for 30 nunutes, at which time, solid MgS80: was

added and stirred for an additional 30 minutes. The resulting mixtore was tiltered and the filter
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cake was washed with THF. The filtrate were concentrated in vacuo to give N-{2-
methoxyethyl)-4-(5.6,7 8-tetrahydro-1.8-naphthyridin-2-y)butan-1-amine.
Procedure F
H H I
A N BocHN &0 N*““BH Bos HNY»\f N
\L/ I\ ACOH U /\[
BeOH \|) o]

{257} methyl (S)-2~{{tert-butoxyearbonyhamino)-4-{methyvl{4-(5.6,7, 8-tetrahvdro-1,8-
naphthyridin-Z-viybutylJaminobutanoate. To a mixture of N-methyl-4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-yhbutan-1-amine (3} (187 mg, 0. 850unol) m MeOH {5 mL} at rt was added
acctic acid (0.12 mL, 2.05 mmol) followed by methyl (S)-2-((tert-butoxyearbonyamino)}-4-~
oxobutanoate (217 mg, 0.94 mmol}. The resulting mixture was allowed to stir at vt for 15 min,
at which time, sodium cvanchorohydride (80 mg, 1.28 mmol) was added to the reaction mixture
and stitred for 30 min and then concentrated i vacuo. The crude residue was purfied by
normal phase silica gel chromatography o give methyl (8)-2-{{tert-butoxycarbonylamino)-4-
(methyl{4-(5,6,7 8-tetrahydro-1,8-naphthvridin-2-y Dbutviamino)butanocate.

Procedure G

HE H
BacH: \I \,\\ /\AL U HCH H?NI,\/N\/\/ {\\ N
P '
o 0 Z

{6258} methyl {8)-2-amino-~4-(methvi(4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-~
vhbutylhaminojbutancate. To a solution of methyl (S}2-{{tert-butoxycarbonyDamine}-4-
{methyi{4-(3,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vI}butyDamino butanoate {152 mg,
0.35mmol} in CH2Clh (2 mbL) at 1t was added 4N HCHin 1 4-dioxane (1 mL, 4 mmol} and the
resufting mixture was allowed to stir for 2 h. The reaction mixture was concentrated in vacuo
to give methyl {S)-2~-amino-4d-{methyl{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-
yhbutyhaminojbutanocate as the trihydrochloride salt,

Procedure H

//\O/ FSCYN\\.‘/
i i Falu N~ x )
HaN AN NS \[ ¥ DIPEA \f o
i i F o N o
I\ /\Lff'j\/\/’ T -PrOH HNa N
G |

PR -
! ?/\\xo
{2521 A solution of methyl (S)-2-amino-4-{(Z-methoxyethyl}{4-(5,6,7 8-tetrahydro-1.8-

naphthyridin-2-viYbutyamivoibutanoate triiydrochlonde (8¢ me, .16 ramol), 4-chioro-2-
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methyvi-6-(triffaoromethyDpyrimiding (64 mg, 0.33 nmumol) and DIPEA (0.23 mL, 1.31 mmol)
m -PrOH (1 mLl) 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-{(Z-methoxyethvi}{4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vibutyamino}-2-((2-methyi-6-(triflucromethy Dpyrimidin-4-
viamino)butanoate.

Procedure P

)\L/“a

L HorHO 0, |
HNY\/N\,A\/\T;,NT/\N] THFMaOH H!\V\V . m
(53/*\\@ S HO/\D l\,;/\j

{0266} (5)-2-(2-chloro-3-tfluorobenzamido)-4-(methyi{4-(5,6.7 8-tetrahydro-1,8-
naphthyridin-2-vhbutyDaminoybutanoic acid. To a solution of methyl (8)-2-(2-chioro-3-
fluorobenzamido)-4-{methvi{4-(5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-
yhbutyllaminoibutanoate (39 me, 0.12 mmol} in 4: 11 THE/MceOH/H20 (1 mL) at rt was added
frthium bydroxide (12 mg, 0.49 mmeol} and the resulting mixture was allowed to stir for 30 min.
The reaction mixture was concentrated 1 vacuo and the resulting crude residue was punfied
by reverse phase HPLC to give (§)-2-(2-chloro-3-fluorchenzamido)-4-{methyvl{4-(5,6,7 &-
tetrabydro-~1 8-naphthyridin-2-yijbutyJavunobutancic acid. LCMS for C24H30CIFNAQS,
theoretical m/z=447 20 [M-+H]+, found:447.2.

Procedure O
Ohle (JJMe
’ o LIOH H,0 (
N

" :
N ,N N N

Chz” .:,“,,/‘\v Ww THE, MeOH, H,0 Chz” \/\\/ \//\/\QQ

o % oH F

{261} (S3-2-{{{benzyloxyicarbonylamino-4-(((R)-2-methoxypropyl)(4-(5,6,7 8-tetrahydro-
1.8-naphthyridin-2-yhbutyhaminobutanoic  acid. A muxture  of  methyl  (8)-2-
{{{benzvloxy)carbonvhamino}-4-(({R)-2-methoxypropyly(4-(5,6,7 8-tetrabydro-1 8-

naphthyvridin-2~yDbutyDaminoybutanoate (1 g, 1.90 mmol) m FHo( (3 mL) and THF (3 mL) and
MeOH (3 mL) was added LaOH-H:0 (15936 mg, 3 .80 munol) and then the mixture was stirred
at room temperature for | h and the resulting mixture was concentrated 1o vacuo. The mixture

was adjusted to pH=6 by AcOH (2 mlL) and the residue was concenirated m vacuo to give a
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residae o vield compound (S3-2-({{benzyloxyicarbonylamino}-4-(({(R}-2-methoxypropy {4~
{5.6,7 8-tetrahydro-1, #-naphthyridin-2-yhbutyDaminojbutanocic acid. LCMS (ESi+): m/z =
5135 (M+HHY H NMR (400 MHz, DMSO-d): Sppm 7.25 - 7.37 {(m, 5 H) 7.00(d, }=7.28 Hz,
1681 (brd, =750 Hz 1 H)6.22{d, =728 Hz, T He) 493 -5.05 (m, 2 H) 3.68 - 3.77 (m,
THY325-334(m, 1 )3 15-324 (m SH} 258 (brt, =606 Hz, 2 H) 2.29 - 249 {m, § H}
216 (brdd, J=1290,6.06 Hz, 1H) 1.69- 1 78 {m, 2 H} 1 58 - 1.68 {m. 1 H} 1.53 {quin, J=7.39
Hz, 2H) 128 - 140 (o, 2 H) 1.00 (d, J=595 Hz, 3 H).

Procedure R

OMe
ONe .
{CHRCEBr, K00, E\E r/ N N
S /\/N\/'\ 5 J Chz” If\v’ v/\v/\\/ )
Coz” Y DhiA y A
oo’
o B

{8262} tert-butyl  {8)-2-({{benzyioxyvjcarbonyhamino}-4-{{({R)}-2~methoxypropvi}{4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vi}butyljaminoe butancate: A solafion of  (8)2-
{{benzvioxy jearbonylanuno i-4-{{{R3-Z-methoxypropy D 4-(5,6.7 8-tctrahvdro-1.8-
naphthyridin-2-vibutvDamina)butanoie acid (300 myg, 523.84 umol, HOAC salt) m BMA
mi} was added Nebenzyvi-N N-dicthylethananunium chionde (11932 g, 523 84 pmol),
KoCOs (188 g, 13.62 mumol), 2-brome-2-methyvipropane (3,43 g, 25 14 nunol}. The mixture
was stirred for 18 b at the 35° € and then allowed to cool fo room temperature. The reaction
mixture was concentrated m vacuo and the agqueous phase was extracted with ethyl acetate. The
combined organic extracts were washed with brine, dried over NapS(s, filtered, and
concentrated in vacuo. The crude residue was purified by prep-TLC to give tert-butyl (8)-2-
{{{benzyvloxycarbonylamino}-4~{({(R)-2-methoxypropyvii{(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vlbutyhaminobutanoate. LOMS (ESH): m/z = 5693 (M+H)".

Procedure 5

OMe OMe
H
EA’ WW@EN\. o paon; 1 W\, "WJ
o A -PrOH /t\
{263} tert-butyl {S)-2-amino-4-{{{R}-2-methoxypropvii{d-(5,6,7 &-tetrahydro-1,8-

naphthyridin-2-vlbutyBaminoibutancate.  To  a  solation  of  tert-butyl  (8)-2-

[
3
[¥%)
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{{benzvioxyjearbonyljaminoj-4-({(R})-Z-methoxypropy}{4-(5,6,7, 8-tctrahydro-1,8-
paphthyridin-2-yDbutyDaminobutanoate (107 mg, 188.13 pmol) in i-PrOH (2 mb} was added
PA(OH)2 (26 mg) under an Nz atmosphere. The suspension was degassed under vacuwmn and
purged with Hz several times. The muxture was stirred under Ho (13 psi) at room temperature
for 15 h. The mixture was filtered and concentrated in vacuo to give tert-butyl (§)-2-amino-4-
{{(R)-2-methoxypropyl4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-yljbutyhaminojbutanoate.
LEMS (ESTH): m/z = 4335 (M+HY . H NMR (400 MHz, CDCL)Y: 8 ppm 7.06 (d, J=7.34 Hz,
THY634(d, =734 Hz, | 498 ¢brs, T H)3.38-344 (m, 4 H) 3.34 {5, 3 H) 2.69 {1, /=6.30
Hz, 2H3251-259¢m, 5H)231(dd, /=1339,556 Hz, 1 H) 186-194 (m, SH) 1.49- 169
(on, 5 H) 147 (s, 9 H) 1.13 (d, J=6.11 Hz, 3 H).

Procedure T

?Me [ f \= osvia
/ fuXPhos Pd 53 Moz
_ !/’ W neomy b
H:Nj:\/NWA\V N\/ ~ ot \T/}N """"" ; """ {'; '; ----- P HN /'A\\/N\/\ /U/j
H Am
570 \’A\/ Ci

{0264} tert-butyl (S¥-4-({(R)-2-methoxypropyi4-(5.6,7 8-tetrahydro-1,8-naphthyndin-2-
yhbutyDamino }-2-((S-methylpyrinudin-2-yhaminojbutanoate. To a solution of (S)-tert-butyl
Z-amino-4-{({R}-2-methoxvpropyl }4-(5,6,7 3-tetrahydro-1, 8-naphthyridin-2-
yvhbutyDaminoybutancate  tert-butyl  (8)-2-amino-4-({((R}-2-methoxypropyl}{(4-{5.6,7. 8-
tetrahyvdro-1,8-naphthyridin-2-yhbutylarsinobutanoate (100 rag, 230.09 umol) and 2-chloro-
S-methyl-pyvrimidine (24.65 mg, 191.74 umol} in Z-methyl-2-butanol (2 mL} was added t-
BuQNa (2 M in THF, 19174 ul} and [2-(2-aminophenyliphenyt-methyisalfonyioxy-
palladium;ditert-butyl-{2-(2 4. 6-trisopropylphenyDphenyllphosphane (1523 mg 1917
umaol), and the resulting mixture was stirred at 100° C for 14 h. The mixture was concentrated
o vacue to give (S)tert-butyl  4-(((8)-2-methoxypropyi}{4-(5,6,7 &-tetrahydro-1,8-
naphthyridin-2-vlbutyamino-2-({5-methylpyrinudin-2-yDanuncjbutanoate. LEMS (ESI+):
m/z = 5273 {(M+H)".
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Procedure U

Obe “)‘\ OMe

e

NN TFA N N H

M o — - Y "
HNIA\/NVWNW,N\E CH,OL HNI/'\/N\f i.N\ N\=
o070 SN 0% on F

N

{0268} (5)-4-({{(R)-Z-methoxypropyl}(4-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-
vhbutyhamino)-2-((3-methylpyrimidin-2-vhaminoybutanoic acid. To a solution of tert-butyl
(§)-4-(({R)~2~-methoxypropyl){4-(5,6,7 8~tetrahydro-1, 8-naphthyndin-2-yDbutyDamino)-2-
{{(S-methyl pynmadin-2-vljaminojbutanoate (80 mg, 131.89 pmeol} in BCM (2 mL} was added
TEA (25414 mg, 2.23 mamol} at 0% €. The vuxture 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-methoxypropy}{(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vhibutyamino}-2-((3-methylpyrimidin-2-yHamino)butanoic  acid.  LCMS
(ESI+H): m/z = 471.2 (M+H)Y". 'H NMR (400 MHz, Methanol-d4) 8 ppm 8.57 {br s, 2 H) 7.60
(A J=728He, LH) 667 ¢4, J=7 28 Hz, L H) 4.81 - 486 (m, 1 H)3.86 (brs, | H)3.41-3.59
(m, 4H) 339 (s, 3H)333-338{m, 1 H)3.12-330{m, 3H)2.76-2.86 {(m, 4 H) 2.54 (brs,
TH)239{brd, =882 Hz, 1 H}230(s,3HY 1.76- 199 (m, 6 H) 1.22 (4, }=5.95 Hz, 3 H).

SYNTHETIC EXAMPLES

{0266} The chenical 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 interfermg 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.

{8267} 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.

[
3
v
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Example Al

Synthesis of (§}-2-fluoro-3~-methoxypropan-1-amine

G
\OJ‘I\‘/’\\Q H BnBr \O/iL\/\OI-i

KoCOy, Ki, DMF £
NH; Bn’m"Bn

{8268} Methyl dibenzyl-D-serinate. To a mixture of methyl D-serinate hydrochlornide (100 g,
642.76 mmol} and Kol (177.67 ¢, 1.29 mol) and K1 {5335 g, 321 38 yunol) in DMF (1.5
L} was added benzvl bromide (241.85 g, 1.41 mol) at 0° C. The mixture was stireed at 25° C
for 12 h. The mixtore was guenched with FoO (3000 mb) and EtQAc (1 L x 3). The organic
layer was washed with brine (1 L}, dried over NaxS04, and concentracted in vacuo. The crude

product was purified by normal phase silica gel chromatographyto give methyl dibenzyl-D-

Q o)
- o~ DAST B
O ! OH W \QJ\—/’\,\; 1
Bn” "Bn F Bn

{0269} Methyl (S)-3~(dibenzylanuno)-2-flucropropanocate. To a solution of methyl dibenzyl-
D-sermate (155 g, 517.77 mimol} in THF (1.2 L) was added DAST (102.65 g, 636.85 mmol,
84.14 mL) dropwise at 07 C and the reaction mixbure was stirred for 14 h at rt. The reaction
mixture was quenched with saturated ag. NaHCO3 (1 L) at 0° € and extracted with EtQAc
{500 mL x 3). The organic phase was dried over NaxSQu, filtered, and concentrated in vacuo.
The crude product was purified by normal phase silica gel chromatography to give methyl (83-
3-{dibenzyiamino)-2-fluoropropancate.

G

i LigH, o .Bn
RO NN Rt .H.o"\y/\r‘\l
O THF E  Bn

F Bn
{#278] (S)-3-«{dibenzylamino)-2-fluoropropan-1-ol. To a solution of methyl (833~
(dibenzylamine)-2-fluoropropancate (103 g, 341.79 mmol} in THF (1 L} was added LiBH
(1489 g 683 38 mmotl) at 0° C. The mixture was stirred at 40° C for 12 h. The mixture was
poured info ag. NHaCl (500 mL) at 6° C. The agueous phase was exiracted with ethyl acetate
(300 mL x 3} The combined organic extracts were dried over Na:SQ4, filtered, and
concentrated i vacuo to give (S)-3-{dibenzylanino}-2-flusropropan-1-ol that was used

without further purnification.
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B ; _Br
HC‘/'\\:/"\E?E i Mel, NaH \O/\\_—,/‘\!i\‘ n
F  Bn THF F o 8n

{0271} (S)-N N-dibenzyl-2~-fluoro-3-methoxypropan-1-amine. To a sohlution of (8)-3-
{(dibenzylammno)-2-fluoropropan-1-ol (51 g, 186.58 mmol} in THF (400 mL)} was added NaH
{60% dispersion in mineral oil, 11.19 g, 279.87 mmel} at 0° C and the resulting mixture was
stirred at 0% C for 30 min. To this was then added odomethane {18.58 mL, 298 .52 mmol) and
the mixture was stitred at 1t for 12 h. The nuxture was quenched with ag. NHaCl (500 mlL} at
0% C. The agueous phase was extracted with EtQAc (500 mL x 3}, The combined organic
extracts were dried over Nax8Qs, filtered, and concentrated in vacuo. The resulting crude
residue was purificd by normal phase silica gel chromatography to give (S)-N,N-dibenzyl-2-

fluoro-3-methoxypropan-1-amine.

\O/\‘./\N'Bn Hy, PdIC \O/‘\;/"\\NHQ
H i — z
F Bn MeOH F

{8272} (S)-2-fluoro-3-methoxypropan-f-amine. To a solution of (8)-N N-dibenzyl-2-fluore-3~
methoxypropan-t-amioe (15 g, 5220 mmol} in MeOH (200 mL) was added PA/C (3 g). The
suspension was degassed vader vacuom and purged with Hs three times. The mixture was
stirred under Ha (50 psi) at 50° C for 12 h. The reaction mixture was filtered through a pad of
Celite and the filtrate was treated with HCVELO A (50 mL) and then concentrated in vacuo to

give {8)-2-fluore-3-methoxypropan-i-amine hydrochloride that was used without farther

puritication.
Example A2
Synthests of tert-butyl 7-{(4-oxobutyl}-3 4-dihydro-1,8-naphthyndine- 1 {ZH)-carboxylate
H L Boc
B0~ Ng N LHMDS EtO NN
U0 = Ty
THF

{0273} tert-Butyl 7-(4-cthoxy-d-oxobutyl)-3 4-dihydro-~1, §-naphthyndine-1 2H)-carboxylate.
To a solution of ethyl 4-(5,6,7 8-strahydro-1,8-naphthyridin-2-vhbutancate (5.25g, 21.1
mmal) and di-tert-butyl dicarbonate (5.89 mi., 25 .4 mmol in THF (70 mL) was added lithium
bis{trimethylsityDamide (254 mL, 25.4 mmol} was added at §° C. After 2 h, the reaction was
dilated with EfOAc (50 mL} and was quenched with sat NHaCl (50 mbL). After 30 min of
stirring, the layers were separated and the organic layer was washed with brine (20 mL), dried
over NazSQO4, and concentrated 1o vacuo. The resulting crude residue was purified by normal
phase silica gel chromatography to give tert-butvl 7-(4-ethoxy-4-oxobutyvl}-3, 4-dihydro-1,8-

naphthyridine-1{2H}-carboxylate.
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Boc i Boc
I LiBH, i N

_tO\r{M j »»»»»»»»»»» - N :’N\
o] U\V‘/ THF i P

{0274} tert-Butyl 7-(4-hydroxybutyl}-3,4-dihydro-1.8-naphthyridine- 1{ZH)-carboxylate. To a
solution  of  tert-butyl  7-(d-cthoxy-4-oxobutyi}-3 4-dihydro-1,8-naphthyndine-1{2H)-
carboxvlate {6.81 g, 19.5 mmol) in THF (50 mL} was added LiBHs (1.0M in THF, 19.5 ml,
19.5 mmol} at 1t. The mixture was stured overnight and then quenched with sat. NHaCl and
diluted with EtOAc. The layers were separated and the agueous laver was extracted with
EtOAc. The combined organic extracts were washed with Fh, dried over Na:SQq, filtered,
and concentrated in vacuo. The resulting crude residue was purified by normal phase sifica gel
chromatography to give tert-butyl 7-{(d-hydroxvbutyh-3.4-dihydro-~1,8-napbthyndine~-1{2H)-

carboxylate.

HO N %OC COCH Bm‘
HO o~ N {COCH, f\/\vN
ZFN DMSO

NEL,
CHCl

{6278} tent-Butyl 7-{d~oxobuty}-3,4-dihydro- 1, 8-naphthyndine~- 1 (2H)-carboxylate. A
solution of oxaly] chlonde (2.57 mL, 293 mmol} in CHaClh (69 mL) was cooled 1o -78° C for
5 minutes, at which time, dimethyl sulfoxide (4.2 mL, 38.6 mmol} was added and the mixture
was stirred for 30 min. A solution of tert-butyl 7-{4-hydroxybutyl)-3,4-dihydro-2H-1,8-
naphthyridine-1~carboxvlate (6.9 g, 22.6 mmol) in CHzClz (10.5 mlL) was added and stirred at
-78° C for | h. Trcthylamine (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 CH:Cl. The
organic layer was coliected and dried over sodium sulfate. The organic layver was concenirate
to give tert-butvl 7-(4~oxobutvi)-3,4-dihvdro-1,8-naphthyridine~-1{2H}~carboxylate that was

ased without firrther purification.
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Example A3
Synthesis of methyl (8}-4-((2-methoxyethyl4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-

yhbutyhamino)-2-{quinolin-4-ylaminoYoutanoate

Q/
H
ZN\/’,\\./ No \/ Nj

| [
?./%O /\V

{08276} Methyl (S)-2Z-amince~-4-{(2-methoxvethy}{4-(5,6,7 8~tetrahydro-~ |, 8-naphthyndin-2-v1)
butyDamino)butancate. Prepared according to Scheme A using Procedure A with 2-
methoxyethylamine, then Procedure E, Procedure F, and Procedure G to give methyl {(8)-2-
amino-4-{{Z-methoxyethyi}4-(5.6,7 8-tetrahydro-1. 8-naphthyridin-2-
vhbutyljaminojbutanoate.

o AN o

i
N Ny
I/N\\\‘/ j PA(OAC),, BINAR S
+ /; L

O ——

e HNy N
I\/ ~ K3PQy, Dioxane h g \3/ s
\v./‘ Br ,'% .

CiYQ

10277) Methyl  (8)-4-{(2-methoxyethy}{4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vbutyl

amino}-2~{quinolin-4-vianunoibutancatc. A mucrowave vial containing methyt (8)-2~amino~-4-
{{Z-methoxyethyl{4-(5,6,7, 8-tetrahvdro-1 B-naphthyridin-2-vhbutvDaminobutanoate (123
mg, 0.3 mmol} was charged with 4-bromoquincline {65 mg, 0.3 mmol}, Pd{OAc) (6.3 mg,
0.03 mmol}, rac-BINAP (35 mg, 0.6 mmol), and K5PO4 (210 mg, 1.0 mmol} and then diluted
with Dioxane (2 mL). The mixture was degassed and then sealed and heated to 100° Cfor 1 h
The reaction mixiure was allowed to cool to rt and then filtered and concentrated in vacuo. The
crade residuc was purified by normal phase sidica gel chromatography to give methyl (8)-4-
{{(Z-methoxyothyli4-(5.6,7 8-tetrahydro-1, 8-naphthyrdin-2-yhbutyDamine -2 -(quinolin-4-

viammobutanoate.
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Example A4
Synthesis of methyl (8)-2-(isoquinolin-1-viamino}-4-({2-methoxyethyvl }4-(5,6,7.8~

tetraliydro-1, 8-naphthyridin-2-vhbutyhamino}butanoate

gl £ i 2 o
1 N PR A
H
Hy NI\V NWM] N > FiNa o AN o Ny AN
F\ POy, I |
Dioxane 00 PN

| [

{6278} Methyl (S)-2-(isoquinolin-1-viamino}-4-((2~-methoxyethvl{(4-(5,6,7 8-tetrahvdro-1,8-
naphthvridin-2-yDbutyamino)butanoate. A microwave vial containing methy! (S)-2-amino-
4-{(Z-methoxvethyi4-(3,6,7 8-tetrahydro-1, 8-naphthyndim-2-viibuty Daminofbutancate (125
mg, 0.3 mmol) was charged with I-bromoisoquinoline (65 mg, 0.3 nunol), Pd(QAc)k: (6.3 mg,
$.03 mmol}, rac-BINAP (35 mg, 0.6 mmol), and K5P0: (210 mg, 1.0 mmol} and then diluted
with Dioxane (Z mbL}. The mixture was degassed and then sealed and heated to 100° Cfor T h.
The reaction mixture was aliowed to cool to 1t and then filtered and concentrated in vacuo. The
crude residuc was purified by normal phase silica gel chromatography to give methyl (8)-2-
(isoquinolin- 1 -ylamino}-4-((Z-methoxyethyl}{(4-(3,6,7 8-tetrahydro-1, 8-naphthyndin-2-

yhbotyhamine) butanoate.

{3279] In the following examples, compounds without specific svathetic 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, Schome 24

{8280] For example, (83-2-((3-cvanopyrazin-2-vlamino}-4-{(2-(3,5~

difluorophenoxy Jethyl}{4-(5,6,7 8-tetrahvdro- 1, 8-naphthyndin-2-yl}batyDaminobutanocic
acid {compound 597) may be prepared by slight modification of the procedures from Scheme
1 Instep 1, 2-(3.5-difluorophenoxy)ethan-1-amine may be substituted for eyclopropylamine
which may afford the analogous amine product. The anune product may then undergo a Boce
deprotection as in step 2 followed by a reductive amination as in step 3 to afford an
analogous tertiary amine product. Thas tertiary anune may then undergo a base mediated
hydrolysis as in step 4 followed by deprotection of the benzyvl 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 SvAr reaction, such as 3-

chloropyrazine-2-carbonitrile to give the described compound. Similarly, the analogous free
140
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aming acid prodact 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 1 or cross~-coupling conditions as shown wn step 2 of Scheme 5 1o afford further
prophetic compounds described.

{3281} The tertiary amine products arising from step 3 in Scheme 1, if altemative amines were
substituted for cyclopropylamine, may alternatively be hydrolyzed as depicted in step 1 of
Scheme 24 followed by t-butvlation of the acid product with t-butyl bronude 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 with an appropriate arvl
or heteroaryvl halide as in stop 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.

{6282} For gxample, (8)-4-{(2-(3,5-difluorophenoxy jethyl}{4~(5,6,7 8-teteahydro-1,8-
naphthvridin-2-vhbutvBamino}-2~{{1-methyl- 1 H-indazol-3-vljaminobutanoic acid
{compound 624) may be prepared by stight modification of the procedures from Scheme 1. In
step 1, 2-(3,3-difluorophenoxyiethan--amine may be substituted for cyclopropylamine which
would afford the analogous anune product. This amine product mayv then underge a Boc
deprotection as m step 2 followed by a reductive amination as i step 3 to afford an analogous
tertiary amine product. The tertiary amine product may be hydrolvzed 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 may be
deprotected under reductive conditions as in step 3 of Scheme 24 to afford an amino ester
product, which may then vndergo palladium catalyzed cross-coupling substituting 3-bromo-1-
methyl-1H-indazole for 6-chloro-N N-dimethylpyvrinudin-4-amine in step 4 of Scheme 24 to

give an ester product that may be exposed to acid to generate the described compound.

[6283] Compound 1. {Shd-foyclopropyl(4-{5,6,7 8-tetrabydro-1,8-naplthyridin-2-yi}
butyaminal-2-((6-{difluoromethylpyrimidin-4-yl}  aminoe} butancic  acid.  Prepared
according to Scheme A using Procedure A with cyelopropylanine, and Procedure H with 4-
chioro-6~{diflucromethvlpyrimidine. LCMS theoretical mvz = 473 3. [M+H}+, found 475.2.

[#284] Compound  1:  Sh-sfevclopropyl{4-(5.6,7,8-tetrahiydro-1,8-naphthyridin-2-pl

butyljaming}-2-({6-(difluoromethylpyrimidin-4-yf}  amino} butanovic acid.  Prepared

141
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according to Scheme A using Procedure A with cvelopropylamine, and Procedure H with 4-

chiloro-6~{difluoromethyDpyrimidine. LCMS theoretical mv/z = 473 3. [M+H}+, found 4752,

Scheme 1, Compound 2:
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{0285] Step 1. ferv-buty! 7~(4~(qveiopmpyiamm()} butyl)-3,4-dikydro-1,8-naphthyridine-
12 }-carboxyiate. To a sohution of cyclopropanamine (22.8 mL, 328 5 mmol}, AcOH (1838
mi, 328.5 mmol), and NaBH;UN (4.13 g, 65.7 mmol} in MeOH (100 mL) at 0° € was added
a solution of tert-butyl 7-(4~oxobuty)-3 4~dibvdro-1 8-naphthvridine- 1(2H)~carbaxylate (10.0
g, 32.9 mmol) in MeOH (100 mL) and the resulting mixture was stired at 1t for 16 h. The
mixture was diluted with sat. NaHCGOs and stirred until gas evolution ceased and then
concentrated in vacuo to remove the volatiles. The agueous layer was extracted with EtOAc
and the combined organic extracts were dried over NaxSQq, filtered, and concentrated in vacuo.
The crude residue was purified by prep-HPLC to give the title compound. LCMS theoretical
m/z = 346 3. [M+H]}+, found 346.3.

{0286} Step 2: N-(4-(5.6,7,8-tetraliydro-1 8-naphthyridin-2-pl} butyilcyclopropanamine. To
a solution of tert-butyl 7-(4-{cyclopropylamino)butyt)-3,4-dihvdro-1,8-naphthyridine- 1{2H)-
carboxylate (2.5 g, 7.24 mmol} in EtQAc (10 mL) was added 4 M HCl in EtOAc (1.8 mL) and
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the resulting mixtire was stirred at 1t for 12 h and then concentrated in vacuo. The crude residue

{0287] Step 30 methyl  (S)-2-(({henzyioxylcarbonyfamino)-d-{cyclopropyl{4-(5,6,7,8-
tetraliydro-1, 8~-naphthyridin-2-yi} butylamine} butancate. To a mixture of methyl (8§)-2-
{{(benzyloxy)casbonvllamino)-4-cxobutancate (2.59 g 9.8 mmol} and N-(4-{56,7 8-
tetrahydro-1.8-paphthyridin-2-y1} butyhoyclopropanamine hydrochlonde (2.5 g, 8.9 mmol} in
DCE (40 mL) was added AcOH (761 ul, 13.3 mmol) at 0° C was added NaBH{(OAc): (2.82
g, 13.3 mmol) and the resulting mixture was stirred for | b at rt. The mixture was diluted with
sat. ag. NaH{ O3 and stirred vntil gas evohution ceased and then was extracted with CH(h.
The combined organic extracts were washed with brine and then dried over Na:S0u, filtered,
and concentrated in vacuo. The crude residue was purified by normal phase silica gel
chromatography to give the title compound. LCMS theoretical vz = 4953 [M+H]+, foand
495 4.

{0288 Step 4. (8)-2-({{henzyloxycarbonyllamino)-4-(cyclopropyl{4-(5,6,7,8-tetrahydro- 1 8-
naphthyridin-2-y8}  butplamine) butancic acid. To a soluton of methyl (8)-2-
{{benzvioxyearbonylamino)-4-{cyelopropyl{4-(5,6,7 S-tetrahvdro-1,&-naphthyridin-2-y1}
butylamino) butanoate (4 g, 7.9 vwnol) m 1111 THF/MeOHMH:0 (36 mL) was added
Li0H-H0 (664 mg, 15.8 nuool) at 0° C and the resulting mixture was stured at 1t for 1 h. The
mixture was then adjusted to pH = 6 by the careful addition of I N HCI and then concentrated
in vacuo to give the title compound. LCMS theoretical ny/z = 480.3 [M{+, found 480.1.

[6285] Step 50 (8)-2-amino-d-{cyclopropyl(4-(5,6, 7 8~tetrabiydro- 1, 8-naphthyridin-2-yi}
batvamino} butanoic acid. A flask contaming (S)-2-{{{benzvioxy)carbonylamino)-4-
{cvelopropyl(4-{5.6,7 8-tetrahvdro-1.8-naphthyridin-2-y1) butyhamine) butancic acid (4.5 g,
9.4 mmol) was charged with 20 wt% PHOHR/C (4.5 g) and then diluted with -PrOH (300
mhb} and stured under an Ho atmosphere at 50 pst for 48 b at o, The reaction mixture was
filtered through a pad of CELITE® and rmnsed with MeOH and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
theoretical vz = 347 2. [M+H]+, found 347.2.

{8294 Step 6 (8-2-((5-bromopyrimidin-4-y8} amino}-d-{cyclopropyl{4-(5,6,7,8-tetraliydro~
1 8-naphthyridin-2-y) butyflamine} butanvic acid. To a sohtion of (8)-Z-amino-4-
{cvelopropyl{4-(5.6.7 8-tetrahydro-1 8-napbhthyridin-2-y}  butylamino} butancic  acid
triftuoroacetate (150 g, 0.3 romol) m 4.1 THF/H20 (3 ml) was added 5-bromo-4-chloro-
pyrimidine {69 mg, 0.4 mmol} and NaHCO: (137 mg, 1.63 mumol} and then was stirred at 70°
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C for 2 h and then cooled to 1t and concentrated in vacro. The crude residue was used without
further purification.
{62911 Step 7 (&i-d-{eyclopropyl{4-(5.6,7,8-tetrabiydro-1 8-naphthyridin-2-yi)
bugyllamine-2-(pyrimidin-4-ylamino)  butanvic acid. A flask contaiming  (S)-2-((5-
bromopyrimidin-4-vl}  amino}-d-(cyclopropyl(4-(3,6,7 8-tetrahydro-1,8-naphthyndm-2-v1)
butyaming) butancic acud (157 mg, 0.3 mmol} was charged with 20 wt% PA/C (200 mg)} and
then diluted with MeOH (20 L) and the resulting muxture was stirred at vt under an Ho
atmosphere for 4 h and then filtered and concentrated i vacuo. The crude residoe was punfied
by reverse phase prep-HPLC to give the title compound. LEMS (EST+): m/z = 4252 (M+H)™
TH NMR (400 MHz, Methanol-ds): S ppm 834 (5, L H 7.96 (brs, L H} 718 (d, =721 Hz, |
Hos82(bre, TH)639(d, =721 He, L HY387-465(m, 1 H)334-342(m, 2H)276-
296 {m, 2H}2.70 (brt, =611 Hz 4 H) 2.54 (brt, J=7 03 Hz, 2 Hy 2.14 - 226 (m, 1 H) 1.96
~2.08{m, FH) 187 (g, 3=087Hz, 3H) 1.62(brd, }=4 40 Hz. 4 H) 037 - 0.59 {m, 4 H}. LCMS
theoretical m/z = 4253, [M+H]+, found 425.2.
108292] Compound 3. {(Shd-(oyclopropyl(d-15,6,7 8-tetrabydro-1,8-naplhyridin-2-yi}
butyamino)-2-((I-methyl-1H-pyragolof3 4-dipyrimidin-4-y} amina}l butanovic acid. To a
ouxture of {8)-2-amino-4-{cyclopropyvi{4-(5,6,7 8~trahydro~- 1, 8~-naphthyndin-2-v1)
butyDamino} butanoic acid hyvdrochlonide (170 mg, 0.4 romol) in 4.1 THF/HO (2.5 mL) was
added 4-chioro-1-methyi-1H-pyrazolof3 4-dipyrinudine (75 mg, 0.4 mmol) and NaH{CO; (112
mg, 1.33 mmol) and the resulting mixture was stirred at 70° € for 1 h. The reaction mixture
was cooled to 1t and concentrated i vacuo. The resulting crude residue was purified by reverse
phase prep-HPLC to give the title cornpound as the triffucroacetate salt. "H NMR (400 MHz,
DaOy: Sppm 832 -847 (m, 2H) 751 (brd, =660 Hz, 1 H} 656 (brs, 1 H} 485 (brs, 1 H)
4.03¢brs, 3HY329-363(m, 6H)238-291{m 7TH) 1.64-195{m, 6 H)0.90-1.09 {m, 4
3. LOMS theoretical m/z = 4793, [M+H+, found 4792
{0293] Compound 4 {(§4((-hydroxy-2-methylpropyl}  (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-pi} butyamino)-2-(pyrimidin-4-ylamine} butanocic acid. Prepared according
to Scheme A using Procedure A with [-amino-Z-methylpropan-2-ol, Procedure H with 4-
chloropyrimidine, and Procedure P. LCMS theoretical nvz = 457 3. [M+H, found 457.2.
{8284} Compounnd 5: (§}-4-((2-methoxyethyl} (4-(5,6,7,8-tetrah ydro-1,8-naphthyridin-2-pl)
butylaminel-2-(quinazolin-d-ylamine) butanoic acid Prepared according to Scheme A using
Procedure A with 2-methoxyethan-i~-amine, Procedure H with 4-chioroquinazoline, and
Procedure P. LCMS theoretical m/z =493 1. [M+H]+, found 493.1.
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{8295} Compound  6:  {8hd-(opclopropyi(4-(5,6,7, 8-tetrabiydro-1,8-naphthyridin-2-yi}
butylaminel-2-(quinazolin-d-ylamine) butanoic acid Prepared according to Scheme A using
Procedure A with cyclopropylamine, Procedure H with 4-chiorogquinazoline, and Procedure P.
LEMS theoretical m/z = 4753, [M+H+, found 4753,
{296} Compound 7 (3p2((7-fluoroguinazolin-d-pl} amino)-4-((2-meihoxyethyl) (4-
(5.6, 7, 8-tetrabydro- 1 8-naphthyridin-2-pl} butylaminol butanoic acid. Prepared according to
Scheme A using Procedure A with 2-mcthoxyethan-l-amive, Procedure H with 4-chioro-7-
fluoroguinazohine, and Procedure P. LOMS theoretical m/z = 5113, [M+H, found 511.3.
0297} Compound 8: (8h4-((2,2-difluvrocthyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-
¥ Butybamino)-2-(quinazelin-d-ylaming) butanoic acid. Prepared according to Scheme A
using Procedure A with 2, 2-difluoroethan-1-amine, Procedure H with 4-chloroguinazoline, and
Procedure P. LCMS theoretical m/z = 499 3. [M-+H]+, found 4993,
{06298} Compound 9 {(8)-4-((3,3-dif luorocyclobutyl} {4-{5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yp8}  baylamino)-2-(quinazofin-d-ylamine)  butanovic  acid. Prepared
according to Scheme A using Procedure A with 3,3-difluorocyclobutan-1-amune, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical nv/z = 523.3. [M+H}+, found
5253
{0299] Compound 10 (Sh-4-((2-methoxyethyl) (4-(5.6,7,8-tetralydro-1 8-naphthyridin-2-
vi) butyBamino)-2-{{2~-methylguinazolin-d-pl) amino} butanocic acid Prepared according to
Scheme A using Procedure A with 2-methoxyethan-E-amine, Procedure H with 4-chioro-2-
methyviqumazoline, and Procedure P. LCMS theoretical mv/z = 507.3. [M+H]+, found 507 .3.
{8304] Compound 11: (S} {(2-methoxyethyll (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-
vi bugyBaminei-2-{pyridof2,3-dipyrimidin-4-vlamino} butanvic acid. Prepared according to
Scheme A using Procedure A with 2-methoxyethan-l-amine, Procedure H with 4-
chloropyridof2,3-djpyrumdine, and Procedure P. LOMS theoretical m/z = 4943, [M+H}+,
found 494 3.
{6301} Compound 12: (8)-2-{¢ 7-fluoro-2-methylguinazolin-4-yt} aminol-4-{{2-
methoxyethyl} (4-(5,6,7. 8-tctrahydro-1,8-naphthyridin-2-vl} butyBamino}l butanoic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan-{-amine, Procedure
H with 4-chioro-7-fluoro-2-methylqumazoline, and Procedure P. LCMS theoretical m/z =
5253, [M+HMH, found 5253,
{0302} Compound 13: (8-4-((Q-methoxyethyl) {(4-(5.6,7,8-tetrabydro-1 8-naphthyridin-2-
v batyBaminod-2-((7-{trifluoromethylquinarolin-4-yi} amine) butanoic acid. Prepared
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according to Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedare H with
4-chloro-7-{triftuoromethyl}quinazoline, and Procedure P. LCMS theoretical nvz = 5613
IM-+H+, found 5613
{6303] Compound 14: (8-4-({2-methoxypethyl) {(4-(5,8,7,8-tetraliydro-1,8-naphthyridin-2-
v butyBamine}2-(-itriffuoromethyquinazofin-4-y} amino) butanocic acid. Prepared
according to Scheme A using Procedurs A with Z-methoxyethan-1-amine, Procedure H with
4-chloro-2-(trifluorometbyguinazoline, and Procedure P. LCMS theoretical mo/z = 561.3.
IMA+H+, found 561 .3,
{0304} Compound 15 (S)-4((C-methoxyethyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-
v butyBamino)-2-{(8-Grifluoromethyliquinaolin-4d-yl} amine} butenoic acid. Prepared
according to Scheme A using Procedure A with Z-methoxyethan-t-amine, Procedure H with
4-chioro-8-(trifluoromethy Dguinazoline, and Procedure P, LEMS theoretical m/z = 361.3.
[M+H]+, found 561.3.
{0305} Compound 16 (S)-4-({2-methoxyethyl) (4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-
v buryBaminod-2-{pyrido{3, 2-dipyrimidin-d-vlanino) butanvic acid. Prepared according to
Scheme A using Procedure A with 2-methoxyethan-l-amine, Procedure H with 4-
chloropyridof3,2~-dipyrunidine, and Procedure P. LOMS theoretical m/z = 4943, [M+H]+,
found 494 3.
{0306} Compound 17 hd-({2-methoxyetiiyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-
vi) butyDamino)-2-(pyridof 3,4-djpyrimidin-d-ylamino) butanoic acid Propared according to
Scheme A using Procedwe A with Z2-methoxyvethan-1-anine, Procedure H with 4-
chloropyridof3,4-dipyrimidine, and Procedure P. LCMS theoretical m/z = 4943, [M+H]+,
found 494 3.
{8307] Compound 18: (8)-2-(¢S-fluoroguinazolin-d-yl} amino)-4-((2-methoxyethyl} {4-
(5,6, 7, 8-tetrabydro- 1, 8-naphthyridin-2-p} butyBamina} butanoic acid Prepared according to
Scheme A using Procedare A with Z-methoxyethan-I-amine, Procedure H with 4-chloro-S-
fluoroquimazoline, and Procedure P. LCMS theoretical nvz = 5113, {M+H}+, found 511.3.
{0308} Compound 19: (8)-2-((6-fluoroguinazolin-d-yb} aminoj-4-{{2~-methoxyethyl) (4
(53.6,7,8-tetraliydro- 1, 8-naphthyridin-2-pl} butylaminoe} butansic acid. Prepared according to
Scheme A using Procedure A with 2-methoxyethan-l-amine, Procedure H with 4-chloro-6-
fluoroquinazoline, and Procedure P. LUMS theoretical m/z = 511 3. [M+H}+, found 511.3.
{0309] Compound 20: 8)-2-((8-fluoroguinazolin-d-yl} aminol-4-((C-methoxyethyl) (4-
(5,6, 7. 8-tetraliydro- 1, 8-naphthyridin-2-yl} butvlamina} butanoic acid. Prepared according to
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Scheme A using Procedure A with 2-methoxyethan-l-amine, Procedure H with 4-chloro-§-
fluoroquinazoline, and Procedure P. LUMS theoretical m/z = 5113, [M+H}+, found 5113,
10316] Compound 21: (8-2-((6, 7-diffuoroguinazolin-4-pl} aminop-4-((2-methoxyethyl} (4-
(5,6, 7. 8-tetraliydro- I, 8-naphthyridin-2-yl) butvlaming} butanoic acid. Prepared according to
Scheme A using Procedure A with 2-methoxyethan-1-amine, Procedure H with 4-chloro-6,7-
difluoroquinazoline, and Procedure P. LCMS theoretical m/z = 5293, [M+H|+, found 529.3.
{0311} Compound 22: (8)-4-({2-methoxyerhiyl) (4-(5,6,7 8~tetrabydro-1,8-naphthyridin-2-
v butvDamino)-2-{{2-methyi-6-{trifluoromethyDpyrimidin-4-yl) aming) butancic acid
Prepared according to Scheme A using Procedure A with 2-methoxyethan-T-amine, Procedure
H with 4-chioro-2~-methyl-6-{trifluoromethylipyrinudine, and Procedure P. LCMS theoretical
w/z = 5253, [M+H}+, found 5253,

13312} Compound 23: {3} 2-((6-{diffuoromethypyrimidin-4-yi} Ernin gp=d-{{2-
methoxyethyl) (4-(3,6,7,8-teirahydro-1,8-naphthyridin-2-yf} busyllamine} butancic acid.
Prepared according to Scheme A using Procedure A with 2-methoxyethan--amine, Procedure
H with 4-chloro-6-{difluoromethyDpvrimidine, and Procedure P. LCMS theoretical m/z =
493 3. {M+HH, found 493.3.

{6313} Compound 24: (S}-4-((Z-methoxyethyl) (4-(5,6,7,8-tetraliydro-1 8-naplhthyridin-2-
v} ButyDamino}-2-{(2-(triflaoromethyDpyrimidin-4-yi} amino} butancic acid  Prepared
according to Scheme A using Procedure A with Z-methoxyethan-1-amine, Procedure H with
4-chloro-2-(triftuoromethypyrimidine, and Procedure P. LUMS theoretical ny/z = 5113,
[M+HI+, found 511.3.

{8314} Compound 28 (8-4-(((5)- 2-methoxypropyl) {4-{5,6,7,8~tesraliydro-1,8~
naphthyridin-2-yf}  butyBamino}-2-{guinazolin-d-ylamine} batancic acid.  Prepared
according to Scheme A using Procedure A with 2-(5})-2-methoxypropan-1-amine, Procedure
H with 4-chloroguimazoline, and Procedure P. LCMS theoretical m/z = 507.3. [M+H}+, found
5074,

{0315} Compound 26: (S)-d-({2-methoxyethyl) (4-(5,6,7 8-tciraliydro-1,8-naphthyridin-2-
vib butyDamino)-2-{{6~methyl-2-{trifluoromethylpyrimidin-4-pl) amino) butancic acid
Prepared according to Scheme A using Procedure A with 2-methoxyethan-{-amine, Procedure
H with 4-chloro-6-methyl-2-{trifluoromethv}pynnuidine, and Procedure P. LCMS theorctical
m/z = 5253 [M+H}+, found 5233,

{0316} Compound 27 (S-4-{(2-(methylsulfonyliethyll  (4-(5,6,7 8-tctrabydro-1,8-
naplthyridin-2-yp}  butylaminal-2-(quinazolin-d-ylamino)  butanoic  acid.  Prepared
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according to Scheme A using Procedure A with 2-(methylsulfonyljethan-1-amine, Procedure
H with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z = 541.3. [M+H}+, found
5413,

{8317} Compound 28: (8)-4-({2-phenoxyethyl) {4-(5,8,7,8-tetraliydro-1,8-naphthyridin-2-
v} butyDamine}-2-{guinazolin-4-ylamine) butanoic acid. Prepared according to Scheme D
using Procedure € with (2-bromoethoxy)benzene, Procedure H with 4-chloroquinazoline, and
Procedure P, LCMS theoretical m/z = 5553, [M+H]+, found 555 3.

{8318} Compound 29 (8§43, 3-difluoropropyl) {4-(5,6,7,8-tetrabydro-1,8-naphthyridin-
2epl) butylamino)-2-(guinazolin-4-ylamine} butanvic acid. Prepared according to Scheme A
using Procedure A with 3 3-diflucropropan-1-amine, Procedure H with 4-chloroquinazoline,
and Procedure P. LCMS theoretical m/z = 5133, [M+H}+, found 513 .4,

{0319] Compound 38: (8-4-((3-fluoropropyl} (4-(3,6,7 8-tetraliydro-1,8-naphthyridin-2-yi}
butylamino)-2-{guinaiolin-4-ylamino} butanoic acid. Prepared according to Scheme A using
Procedure A with 2- 3-fluoropropan-1-anune, Procedure H with 4-chlorogquinazoline, and
Procedure P. LCMS theoretical m/z = 495 3. [M+H]+, found 495 3.

{8328] Compound 31 8)4-(({8)-2fluoro-J-methoxypropyl} (4-(3,6,7,8-tesraliydro-1,8-
naphthyridin-2-yi}  butyBamino}-2~{guinazolin-d-vlamino) butanoic acid.  Prepared
according to Scheme A using Procedure A with (S)-2-fluore-3-methoxypropan- I-amine,
Procedure H with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z = 3253,
[M+H+, found 5235.3.

{6321} Compound 32: (8§)-2-{(7-fluoro-2-methylguinazolin-4d-yl} aminel-4-({(8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetralydro-I, 8-naphthyridin-2-y§} butyllaming) butanvic acid.
Prepared according to Scheme A asing Procedure A with (S)-2-fluoro-3-methoxypropan-i-
amine, Procedure H with 4-chloro-7-fluoro-Z-methylquinazoline, and Procedure P. LCMS
theoretical m/z = 557 3. [M+HI+, found 557 4.

{0322} Compound 33: {(8-4-((3,3~difluvrocyciobutymethyll (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl) butylamino)-2-({7-fluoro-2-methylquinazolin-4-yl) amino} butanoic
acid. Prepared according to Scheme D using Procedure € with 3-(bromomethyly-1,1-
diftuorocyclobutane, Procedure H with 4-chloro-7-fluoro-2-methyvlqunazohne, and Procedure
P. LCMS theoretical wa/z = 371.3. [M+H}+, foand 5713,

Scheme 2, Compound 34:
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buatanamide. To a solation of 4-{5.6,7 8-tetrahvdro-1,8-naphthyridin-2-y1} butanoic acid
hydrochlonide (2.6 g, 10.29 mmol) in CH2Ch (26 mll) was added 2-methoxyethan-1-amine
{(13ml, 1544 mmol), DIPEA (5.4 ml., 30.87 nunol), then HATU (5.67 g, 14.92 nunol) and
the resulting mixture was stirred at vt for 2 h and then conecentrated in vacuo. The resulting
crude residue was purified using normal phase silica gel chromatography to give the title
compound.

{8324} Step 20 Ne{Z-methoxyethyl)-4-(5,6,7 8-tetrabydro- 1, 8-naphthyridin-2-yl) butan-1-
amine. To a solution of N-(2-methoxyethyl}-4-(5,6,7 8-ictrahydro-1,8-naphthvridin-2-y1}
butanamide (1.1 g, 4.0 mumol) in | 4-dioxane {11 mbL} was added 2.0M LiAlHs in THF (4 mL,
8.0 mamol} and the resulting mixture was refluxed overnight and then allowed to cool to rt. The
solation was carefully neutralized by the cautious addition of FRO (310 plL}, then | N NaDH
(310 pL), then additional RO (310 pL} and the mixture was stirred at 1t for 30 min and then
dried over MgSQu, filtered, and concentrated in vacuo. The resulting crude residuc was used
without further punfication.

{8325] Step 3. methyl (8)-2-((tert-butoxycarbonylaminop-4-{(2-methoxyethyl) (4-(5,6,7,8-
tetrabydro-1,8-naphthyridin-2-yl)  butylamine} butanoate. To a solution of N-(2-

methoxyethyl}-4-(5.6,7 8-tetrahydro-1.8-naphthyridun-2-vl) butan-i-amine (927 mg, 3.52
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mmol) and methyl (8)-2-((tert-butoxy carbonylamino}-4-oxobuatancate (895 mg, 3.87 mmol)
m MeQH (10 mL) at 1t was added AcOH (222 pi. 3.87 mumol) then NaCNBH: (243 mg, 3.7
mmol) and the resulting mixture was stirred at 1t overnught and then concentrated i vacuo. The
resulting crude residue was purified by nommal phase silica gel chromatography to afford the
title compound.

{9326] Step 41 methy!  (Sh-2-amino-d-{{2-methoxyethyl)  (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi}  butyDaminol  butanoate. To a solution of mcothyl (8)-2-({tert-
butoxyearbonyamino}-4-{(Z2-methoxvethyly  (4-(5,6,7,8-tetrabvdro-1,8-naphthyridin-2-y1}
butyllamino} butancate (700 mg, .46 mmol) in CHoCl (3 mL) was added 4 N HCl in dioxane
(5 mL)} and the resulting vuxture was stured at 1t for 2 b and concentrated in vacuo. The
resulting crude residue was used without further purification.

{3327] Step 50 methyl  (8)-2-(isoquinofin-I-ylamino}-4-({2-methoxyethyl)  (4-(3,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y} butylamine} butanoate. A microwave vial containing
methvl {83-2-aroino-4-({(2-rmethoxvethyvl) {4-(3,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1l}
butvhanuno} butanoate (125 mg, 0.3 mmol) was charged with 1-bromoisoquinoline (65 mg,
0.3 mmol), PAOAck (6.3 mg, 0.03 munol}, rac-BINAF (33 mg, 0.6 mmol), and KsPGa (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 aliowed to cool to rt and then
filtered and concentrated i vacuo. The crude residue was purified by normal phase silica gel
chromatography to give the title compound.

{6328} Step 6 (&)-2-(isoquinolin-l-ylamino}-d-({2-methoxyethyl} {4-(5,6,7,8-tetrakiydro~
1 &-naphthyridin-2-yl} butyllaming) butancic acid. To a solotion of methyl (85)-2-
{isoguinolin-1-vlamino}-4-{(Z-methoxyethyl)  (4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yi)
butyijamine} butancate (20 mg, 0.04 mmol) i 4.1:1 THF/McOH/HO (1.5 wl} was added
LiOH (5 mg. 0.20 vunol) and the resulting mixture was stirred at rt for | b and then neutralized
with AcOH and concentrated in vacue. The crude residue was parified by reverse phase prep-
HPLC to give the title compound. LCMS theoretical m/z = 492 3. [M+H}+, found 492 4.
{0329 Compound  35:  (8-4{(2-(difluoromethoxyjethyl)  (4-{5,6,7,8-tetrabydro-1.8-
naphihyridin-2-pl}  butyDamino}-2-{guinaiolin-d-ylamine)  butancic  acid.  Prepared
according to Scheme A using Procedure A with 2-{difluncromethoxy)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 5293,

Scheme 3, Compound 36:
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{6336 Step 1. methyl (8)-4-{(2-methoxyerhyl) (4-(5,6,7 8~tetrabydro-1,8-naphthyridin-2-yi}
butyfamino)-2-(guinolin-d-plamino) butanoate. A microwave vial containing methyl (8)-2-
amino-4-{{2-methoxyethvly  (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-yl}  butyhamino)
butancate (125 mg, 0.3 mmol} was charged with 4-bromogumoline (65 mg, 0.3 mmol},
PHOAC) (6 mg, 0.03 mmol), rac-BINAP (35 mg, 0.6 mmol}, and KsPO4 (210 mg, 1.0 mmol)
and then diluted with dioxane (2 mL}. The mixture was degassed and then sealed and heated
to 100” C for | h. The reaction mixture was cool to 1t and then filtered and concentrated in
vacuo. The crude residuc was purified bv nommal phase silica gel chromatography to give
methyl (S)-4-{((Z-methoxyethyl} (4-(5,6,7, 8-tetrahvdro-1,8-naphthyvridin-2 -y} butylamino)-2-
{quinohn-4-ylamino) butanoate.

{0331] Step 20 (S4-((2-methoxyethyl)  (4-(5.6,7,8-tetrakydro-1,8-naphthyridin-2-yi)
hutyllamino)-2-(quinofin-d-ylamine) butanoic acid. To a solotion of methvl (S)-4-((2-
methoxyethvl})  (4-(5,6,7 8-teteahvdro-1 8-naphthyvridin-2-y1}  butyDamimo}-2-{quinolin-4-
yiaming) butanoate {54 g, 0.11 nunol) in 411 THFE/MeOH/H:0 (3 ml) was added LiOH
(25.5 mg, 1.1 vunocl) and the resulting mixture was stirred at it for 1 b and then neutralized with
AcQOH and concentrated i vacue. The resulting crude residue was purified by reverse phase
prep-HPLL to give the title compound. LCMS theoretical m/z = 492 3. [M+H}+, found 492 3.
10332] Compound 37: (8)-2-{(7-chloroquinazolin-4-yl} amino)-4d-{{2-methoxyethyll (4-
(5,6, 7. 8tetrabydro- I, 8-naphthyridin-2-yi} butyllaming} butaneoic acid. Prepared according to
Scheme A using Procedure A with 2-methoxyethan-1l-amine, Procedure H with 4.7-
dichloroguinazoline, and Procedure P. LCMS theoretical mv/z = 527 3. [M-+H}+, found 527 .3,
{0333} Compound 38: (8)-2-({8-chioroquinazolin-4-yi} amino}-4-({2-methoxyethyl} {4~
(5.6,7,8-¢etrakiydro-1,8-naphthyridin-2-pl} butyDaminoe} butanoic acid. Prepared according to
Scheme A using Procedure A with Z-methoxyvethan-l-aming, Procedure H with 4.8-

dichloroquinazoline, and Procedure P. LUMS theoretical m/z = 527 3. [M+H[+, found 527 3.
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{8334} Compound 39: {8}-2-(quinarolin-d-plamino)-4-{{4-(5,6,7,8-vetraliydro~1 8-
naphihyridin-2-ypi} butyl} (2-(2,2,2-trifluorcethoxyjethyllamine) butanvic acid. Prepared
according to Scheme A wusing Procedure A with 2-(2,2, 2-trifluorocthoxy)cthan- i~aminge,
Procedure H with 4-chloroguinazoline, and Procedure P. LCMS theoretical miz = 361.3.
[M+H]+, found 561.3.
10338] Compound  4G:  (8}-2-((7-fluoro-2-methylguinazolin-4-yl}  amino}-4-((2-(4-
Ffluorophenoxyyethyl) (4-{5,6,7 8tetrahydro-1,8-naphthyridin-2-y8} butylamino} huanoic
acid. Prepared according to Scheme D using Procedare € with 1-(2-bromocthoxy)-4-
fluorobenzene, Procedure H with 4-chloro-7-flucro-2-methyiquinazoline, and Procedure P
LOMS theoretical m/z = 605 3. [M+H]}+, found 603 3.
{0336} Compound 41: (8-4-((3-fluoropropyi} (4-(5,6,7,8-retrafiydro-1,8-naphthyridin-2-yi}
butyllamine)-2-({ T-methoxyquinazolin-4-yl} amipel butancic acid. Prepared according to
Scheme A using Procedure A with 3-fluoropropan-i-amine, Procedure H with 4-chioro-7-
methoxyquinazoline, and Procedure P. LCMS theoretical nv/z = 3253, [M+HJ+, found 52353,
18337} Compound 42: (2384112~ 2-difluorocyclopropoxylethyl} {4-(5,6,7,8-tetrafiydro-
1, 8-naphihyridin-2-yi} batylaminal-2-((7-fluoro-2-methylquinazolin-d-yi) amino} butanvic
acid. Prepared according to Scheme D using Procedure € with 2-(2-bromocthoxy)-1,1-
difluorocvclopropane, Procedure H  with  4-chloro-7-fluoro-2-methylquinazoline, and
Procedure P. LCMS theorctical m/z = 387 3. [M+H]+, found 3873,
{9338} Compound 43: (&8}-4-((3-fluoropropyl) (4-(3,6,7,8-tetrakydro-1,8-naphthyridin-2-yi}
butybamino}-2-({8-methoxyquinazolin-4-yl} amino} butanoic acid. Prepared according to
Scheme A using Procedure A with 3-fluoropropan-l-amine, Procedure H with 4-chioro-8-
methoxyquinazoline, and Procedure P. LOCMS theoretical m/z = 525 3. [M+H}+, found 5253,
{6339] Compound 44:  (8)-2-((0-(IH-pyrazol-1-yf}  pyrimidin-d-pi}  amino}-4-{{2-
methoxyethyl) (4-(5,6,7,8-teiraliydro-1,8-naphthyridin-2-vl} butyHamine} butanocic acid.
Prepared according to Scheme A using Procedore A with 2-methoxyethan-1-amine, Procedure
H with 4-chioro-6-{1H-pyrazol-1-yl} pyvrimidine and Procedure P. LCMS theoretical m/z =
509.3. [M+HI+, found 5093,
10340] Compound 45:  (8}-4-((2-(3,5-dimethyl-i H-pyrazol-1-yl}  ethyll  (4-45,6,7.8-
fetrahpdro-1, 8-naphthyridin-2-p}  butyQaminol-2-(guinazolin-d-ylamino) butaneic acid.
Prepared according to Scheme D using Procedure € with 1-(2-bromoethyh)-3.5-dimethyi-1H-
pvrazole, Procedure H with 4-chioroquinazoline, and Procedure P, LCMS theoretical m/z =
5573, [M+H]+, found 5357.3.
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{8341} Compound 46: (S}-4-((18}-2-fluoro-I-methoxypropyll {4-(5,6,7,8-tetrahydro-1,8-
naphihyridin-2-pf}  butpDamino)-2-((2-methyiguinazolin-4-yi} amino} butancic acid.
Prepared according to Scheme A using Procedure A with (5)-2-fluoro-3-methoxypropan-1-
amine, Procedure H with 4-chlore-2-methylquinazoline, and Procedure P. LCMS theoretical
m/z = 5393 [M+H}+, found 539.3.

10342) Compound 47: ($)-4-{(2-(3,5-diflucrophenoxyjethyl} (4-(5.6,7,8-tetralydro-1.8-
naphthyridin-2-pf}  layamino)-2-{guinazofin-d-ylamine)  butancic  acid.  Preparcd
according to Scheme C using Procedure B with 2-(3,5~-diffucrophenoxyjacetic acid, Procedure
H with 4-chloroguinazoling, and Procedure P. LCMS theorctical m/z = 591.3. [M+H}+, found
591.3.

{0#343] Compound  48: (8)-2-{{8-chlovoguinarolin-4-yi} amingj-4-{{2-{pyridin-2-
véiexyjethyl) (4-(5,6,7 8-tetrahydro-1,8-naphithyridin-2-y) butylaming} butancic acid.
Prepared according to Scheme C using Procedure B with 2-(pyridin-2-yloxyjacetic acid,
Procedure H with 4 8-dichioroguinazoling, and Procedure P. LCMS theoretical avz = 590.3.
[M+HT+, found 590.3.

{8344} Componnd 49 (Sh4-((2-(pyridin-2-yloxyplethyl)  (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi}  butyBamino}-2~{guinazolin-d-vlamino) butanoic acid.  Prepared
according to Scheme € using Procedure B with 2-(pynidin-2-vloxylacetic acid, Procedure H
with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z = 5563, [M+H]+, found
356.3.

{6345} Compound 50:  {($)~4~((2-12,2-difluoroethoxylethyl)  {4-(5,6,7,8-tetrabydro-1,8
naphthyridin-2-yl}  hutyDamino)-2-{quinazolin-d-ylamine}  butancic acid.  Prepared
according to Scheme € using Procedure B with 2-(2,2-difluorosthoxy)acetic acid, Procedure
H with 4-chloroguinazoline, and Procedure P. LCMS theoretical m/z = 543.3. [M+H}+, found
5433

{0346] Compound 31: (8)-2-{pyride{3,2-d{pyrimidin-d-ylamino}-4-((4-{5,6,7, 8~tetrahydro-
L 8-naphihyridin-2-yi} butyl} {2-(2,2, 2-triffuorocthoxy)ethyamine} butanoic acid. Prepared
according to Schenme A wusing Procedure A with 2-(2.2 2-rifluorocthoxy)ethan-1-anung,
Procedure G, Procedure H with 4-chloropynido[3,2-dipyrimidine, and Procedure P. LCMS
theoretical m/z = 562 3. {M+H]+, found 562 3.

{6347} Compound 52 (8}-4-((2-{{2-methylpyridin-3-yi} oxyplethyl) (4-(5,6,7,8-tetrakiydro-
L8-naphthyridin-2-yl} busyDamina)-2-(guinazolin-d-ylamino} butancic acid  Prepared
according to Scheme C using Procedure B with 2-{((Z~-methyipyridin-3-y1) oxylacetic acid,
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Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical nvz = 5703
IMAH+, found 5703,
{0348] Compound 33 (8)-2-((7-Hluoro-2-methylquinazolin-d-pl}  amino)-4-({2-((2-
methylpyridin-3-yi} oxplethyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-yl} batyDamino
butanvic acid. Prepared according to Scheme C using Procedare B with 2-((2-methyipyridin-
3-yiy oxyacetic acid, Procedure H with 4-chlorg-7-fluoro-2-methylquinazoline, and Procedure
P. LCMS theoretical m/z = 602.3. [M+H]+, found 602.3.
{6349] Compound 34: {8}-4-((2-({2-methyipyridin-3-v8) oxylethyl) {4-(5,6,7,8-tetrafiydro~
L, 8naphthyridin-2-y) buatyDaminol-2-(pyrido{3,2-djpyrimidin-d-plamine) butancic acid.
Prepared according to Scheme C using Procedure B with 2-((2~methylpyridin-3-vl} oxylacetic
actd, Procedure H with 4-chloropyridof3,2-d]pyrimidine, and Procedure P. LCMS theoretical
m/z =371 3. [M+H}+, foand 5713,
{0350] Compound 55: (8)-4-({2-cthoxyethyl} (4-(3,6,7,8-teirakydro-1,8-naphthiyridin-2-yi}
butyflamine)-2-(guinazolin-d-ylamino) butanoic acid. Prepared according to Scheme A using
Procedure A with 2-cthoxyethan-i-amine, Procedure H with 4-chloroquinazoline, and
Procedure P. LOMS theoretical nv/z = SO7 3. [M+H]+, found 5073,
{6351] Compound  86:  (S}-2-{{7-fluoro-2-methylguinazolin-4-pl}  aminoj-4-{{2-{(6-
methylpyridin-3-yi} axylethyl) (4-(5.6,7,8-tetraliydro-1 8-naphthyridin-2-vl} butyDaming)
butanovic acid. Prepared according to Scheme € using Procedure B with 2-((6~-methylpyridin-
3-yiyoxyjacetic acid, Procedure H with 4-chlorg-7-fluoro-2-methylquinazoline, and Procedure
P. LCMS theoretical mv/z = 602.3. [M+H]+, found 602.3.
{8352} Compound 37: {8}-4-((2-({6-methyipyridin-3-v8) oxylethyl) {4-(5,6,7, 8-tetrafiydro~
i, 8-naphithyridin-2-yi} batyllaminol-2-{pyridof3,2-d jpyrimidin-4-yplamine) butancic acid.
Prepared according to Scheme C using Procedure B with 2-{(6-methyipyridin-3-vl} oxyjacetic
acid, Procedure H with 4-chloropyrido[3.2-djpyrimidine, and Procedure P. LCMS theoretical
m/z = 5371 3. [M+H}+, foand 5713,
{0353} Compound S8: (&)-4-((2-({5-fluoropyridin-3-vi} oxyplethpl} (4-{5,6,7,8-tetrakiydro-
L S-naphthyridin-2-yi}  butyDamino)-2-(quinazolin-d-ylamine} butanocic acid. Prepared
according to Scheme C using Procedure B with 2-¢(5-fluoropyridin-3-v1} oxylacetic acid,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical mvz = 574 3.
IMAHH, 3743,
{0354] Compound 59 (8)-4-{(2-{(6-methylpyridin-3-yl} oxylethvl) (4-(5,6,7.8-tetrahydro-
1, 8-naphthyridin-2-yl} butyllamino}-2-{guinazolin-d-ylamino}  butanoic acid. Prepared
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according to Scheme C using Procedure B with 2-((6-methylpyridin-3-vl} oxylacetic acid,
Procedure H with 4-chloroquinazoling, and Procedure P. LCMS theoretical m/z = 5703
IM+H+, found 570.3.

{8355] Compound 66: (8)-4-((2-((5-fluvropyridin-3-pl} axplethyl}l (4-{5,6,7,8-tetrahydro-
1,8-paphthyridin-2-yi} butyllamine}-2-{pyridof3, 2-djpyrimidin-d-vlamino} butancic acid.
Prepared according to Scheme C using Procedure B with 2-{({5-fluoropyridin-3-yI} oxvjacetic
acid, Procedure H with 4-chloropyridof3.2~-d]pyrunidine, and Procedure P. LCMS theorcetical
m/z = 5753, [M+H}+, found 573.3.

0356} Compound 61:  (8)-2{{7-fluoro-2emethylguinazolin-4-pl}  aminojp-4-({2-{{5~
Jluoropyridin-3-v8} oxyjethyll (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl} butvlaming)
butanocic acid. Prepared according to Scheme € using Procedure B with 2-{((5-fluoropynidin-
3-viyoxviacetic acid, Procedure H with 4-chlors-7-fluore-2-methylquinazoling, and Procedure
P LOMS theoretical mv/z = 606.3 . [M+H]}+, found 6063,

{6387} Compound 62: {(S)-d-{{({R}-2-methaxypropyl) {4~{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-vl}  hutyBamino)-2-{guinaiofin-d-ylamine}  butancic acid.  Prepared
according to Scheme C using Procedure B with (R)-2-methoxypropanoic acid, Procedure H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical nvz = 5073, [M+H]}+, found
507.3.

{6358} Compound 63: (8)-4-((2-acetamidoethyl) (4-(5,6,7,8-teirahiydro-1,8-naphthyridin-2-
vi) butylamino)-2-(quinagoiin-4-ylamine} butanoic acid. Prepared according to Scheme B
using Procedure F with N-(Z2-anunocthyDacetamide, Procedure H with 4-chloroquinazohing,
and Procedure P. LCMS theoretical m/z = 5203, [M~+HJ+, found 5203,

{6359} Compound 64: (S)-4-{(2-(dimethylamino}-2-oxoethyl} (4-(3,6,7,8-tetralydro-1,8-
naphthyridin-2-yf}  butyflamino}-2-{guinazolin-d-ylamino}  butancic  acid.  Prepared
according to Scheme B using Procedure F with 2-amino-N, N-dimethylacetamide, Procedure H
with 4-chloroguinazoline, and Procedure P. LCMS theoretical w/z = 520.3. [M+H]+, found
5203

{0368} Compound 68 (8)-2-((7-fluoro-2-methylguinazolin-d-yl}  amine)-4-(((K)-2-
methoxypropyd) {(4-(5,6,7,8~etraliydro-1,8-naphthyridin-2-yh) butyfanidno) butanvic acid.
Prepared according to Scheme € using Procedure B with (R)-Z-methoxypropanoic acid,
Procedure H with 4-chloro-7-fluore-Z~methylguinazoline, and Procedure P. LCMS theoretical

wm/z = 5393 [M+H}-+, found 5393,
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{8361} Compound 66: (S} A {{ R}~ 2-methoxypropyl} {4-{5,6,7,8-tetrabydro-1,8-
naphihyridin-2-pf}  butpDamino)-2-((2-methyiguinazolin-4-yi} amino} butancic acid.
Prepared according to Scheme € using Procedure B with (R)-Z-methoxypropanoic acid,
Procedure H with 4-chloro-2-methyvlquinazoline, and Procedure P. LCMS theoretical m/z =
3213, [M+H+, found 5321.3.

10362] Compound 67: (8)-2-((3-cyanopyrazin-2-yi} aminol-4-((2-methoxyethvi) (4-(5,6,7.8-
tetrahydro-1,8-naphihiyridin-2-yl) butyDamine) butanoic acid Prepared according to Scheme
A psing Procedure A with 2-methoxyethan-i-amine, Procedure H with 3-chloropyvrazine-2-
carbonitrileand Procedure P. LUMS theoretical m/z = 468 3. [M+H|+, found 468 3.

Scheme 4, Compound 68:
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{9363} Step L1 (B}-N-{2-methoxypropyfi-4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-yi}
butanamide. To a solution of 4-(5,6,7 8-tctrabydro-1,8-naphthyvridin-2-vl} butanoic acid
hydrochloride (2.6 g, 10.29 mmol) in CHaCl (26 mL) was added (R)-2-methoxypropan-i-
amine (1.38 g, 153,44 mmol}, DIPEA (5.4 mL, 30 87 mmol), then HATU (5.67 g, 14.92 mmol)

and the resulting mixture was stirred at 1t for 2 b and then concentrated /7 vacuo. The resulting

156



WO 2021/225912 PCT/US2021/030363

crude residue was parified using normial phase silica gel chromatography to give the title
compound.

{0364} Step 21 (R):-N-{2-methoxypropylj-4-(5,6,7 8-tetrahydro-1,8-naphithyridin-2-yl} butan-
I-amine. To a solution of (R)-N-(2-methoxypropyl}-4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-
vi} butanamide (1.2 g, 4.0 mmol} in 1 4-dioxane (11 mb) was added 2.0M LiAlH: in THF (4
mi, 8.0 mmol} and the resulting mixture was refluxed ovemight and then allowed to cool to
rt. The solution was carcfully neutralized by the cantious addition of HoO (310 pl), then I N
NaQH (310 pL), then additional FoO (310 uL) and the mixture was stirred at 1t for 30 min and
then dried over MgS80s, filtered, and concentrated in vacuo. The resulting crade residue was
used without further purification.

{B365] Step 3. methy! {($)-2-{{(Genzpioxylcarbonybaminop-4-(((R}-2-methoxypropyl} (4-
{5,6, 7, 8-tetrahydro- 1, S-naphthyridin-2-y) batyDamine} butanoate: To a mixtare of (Rj-N-
(Z~-methoxypropy-4-(5,6,7 8-tetrahydro~-1,8-naphthyridin-2-vl} butan-l-amine (10 g, 36.05
mmol) and methvl (8)-2-((thbenzyloxyicarbonvljanuno}-4-oxobutancate (10.52 g, 39.65 ramol)
fn 1,2-DCE (100 mL) at 0° € was added AcOH (3.09 ml, 54.07 mmol) then NaBH{OAc)
{1146 g, 54.07 mmol) was added and the resulting mixture was stirred at 1t for 1 h. The
resufting mixture was diluted with MeOH and then was concentrated i vacuo. The residue was
taken back up in CHoCl: and sat. ag. NaHCOs and then the lavers were seperated and the
aqueouns fayver was extracted with CHaCh. The combined organic extracts were dried over
NSOy, filtered, and concentrated i vacue. The resulting crude residue was purified by
normal phase silica gel chromatography to give the title compound. LCMS (ESI+H): m/z=527.3
(M)

{8366} Step 4 {8)-2-(((benzyioxyjcarbonyhaminei-4-(((R}-2-methoxypropyl} (4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-y butpllamino} butaneic acid. To a mixture of methyl (8)-2-
{{benzyloxy)carbonylamino -4~{{(R)-2~methoxypropvl} {4-(5.6,7 8-tetrahydro-1,8-
naphthyridin-Z-v1} butyljamino) butanoate {6 g, 11.39 mmol} in 11111 THF/MeOH/HO (60
mb} was added LiOH H20O (956 mg, 22.78 mmol) and the resulting mixture was stirred at ¢t
for 1 b. The mixture was then adjusted to pH = 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+y: m/z = 513.2 (M+H)y"™

{8367} Step 5 {8)-2-amino-4-(({RI-2-methoxypropyl) {4-(5,6,7 8-teiraliydro-1,8-
naphithyridin-2-yl}  butyBlamino} bwwanoic  acid.  To a solution of (8§)}2-
{{{benzyloxy)carbonvamino }-4~{{{(R)-2~-methoxypropvl} {4-(5.6,7 8-tetrahydro-1,8-
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naphthyridin-2-y1} butvlamino) butanoic acid acetate (8 g, 13.97 mmol} in -PrOH (50 ml)
was added 20 wit% PAOHR/C (196 g} and the resulting suspension was evacuated and
backftlled with H» several times. The resulting mixture was stirred under an o atmosphere at
tt for 2 b and then the mixture was fillered and concentrated under reduced pressure to give the
title compound as the acctate salt that was used without further purification. LCMS (ESI+):
m/z = 3792 (M+H)"
{0368} Step 6 (8)-2~((S-cyanopyrimidin-2-pl} aminop-d-({(R)-2-methoxypropyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-p§ butyDamino} butanvic acid. To a solution of (§)-2-amino-
4-{{{(R)-2~methoxypropvl} {4-(5,6,7 B-tetrabydro-1,8-naphthyridin-2-v1} butvljamino)
butanoic acid acetate (100 mg, 228 pooly in 41 THF/ HaG (2.5 mL) was added solid NaHCG;
(57 mg, 684 umol} followed by 2-chloropyrimidine-5-carbonitrile (33 mg, 239 pmol). The
resulting mixture was stirred at 70° C for 1 h and then allowed to cool to rt. The mixture was
adjusted to pH = 6 by the addition of ag. | M H(l and then concentrated iz vacuo. The resulting
crude residue was purified by reverse phase prep-HPLC 1o give the title compound. LCMS
(EST+): m/z = 482.3 (MHED)™ 'H NMR (400 MHz, Methanol-ds} 8 ppm 8.48 - 8.64 {m, 2 H)
721{d, =728 He, L H) 642 {d, /=728 Hz, 1 H) 4.41 (dd, /=662, 4 85 Hz, 1 H) 3.71 {ddd,
J=926.606, 320Hz, 1 H}3.36-341(m, 2HY332-334 (m, 1 H}3.33 (s, 2H)3.26 (br dd,
J=1378, 673 Hz, THY3.02-3.12 (0, 2HY 2.87-3.01 (m, 3H) 2.7 (t, /=6.06 Hz, 2 H) 2.59
(brt, =706 He, 2HY 222 -232¢(m, 1 H) 206~ 2.16 (m, 1 H) 188 (dt, S=11.52, 6.04 Hz, 2
Hy 172 (brs, 4 H) 117 (d, /=6.17 Hz, 3 H).
{6369} Compound 69: {S)-d-{{{R)-2-methaxypropyl} {4~{5,6,7,8-tetralydro-1,8-
naphthyridin-2-yl} butylaminol-2-((5-trrifluoromethyDpyrimidin-2-pl} amino} butanoic
acid.  (8)-2-amino-4-({(R}-Z-methoxypropyly  {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butyliamino} butanoic acid acetate (100 mg, 228 pmol) in 4:1 THE/H:0 (2.5 mL) was added
solid NaHCO: (38 mg, 456 pmol) followed by 2-chloro-5-(trifluoromethylpyrimidine (44 nog,
239.42 umol). The resulting maxture was stirred at 70° C for 1 b, cooled to rt, adjusted to pH
= 6 by the addition of 1 M HCI, and then concentrated i vacuo. The resulting crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+) avz =
5252 (MDY H NMR (400 MHz, DMSO-de} S ppm 9.72 - 10.42 {m, | H)} 8.65 (s, 2 H) 8.03
=833 {m, 2H) 7.59(d, =734 He, T HY 6,62 {d, J=734 Hz, 1 H} 457 (br ¢, 1 H} 3.88 {ddd,
J=R09 611 3 12Hz T H)345{t.J=356Hz 2H)324-338(m, 4 H)306-323(m. 5 H)
269-280(m 4 H)223-243(u, SHY 181 -190(m, 2H) L.70- 180 (m, 4 H) 1.14 (4,
J=6.24 Hz, 3 H).
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{8378} Compound 780: {8)-2-((5-bromopyrimidin-2-yi} amino}-4-{(((R)-2methoxypropyl) (4~
(3,6, 7.8-tctrakydro- 1, 8-naphthyridin-2-yi} butylaminol butanoic acid {S)-2-amino-4-(({R)-
2-methoxypropyl} (4-(5.6,7 8-tetrahvdro-1.8-naphthyndin-2-vl) butyhamino) butancic acid
acetate (100 myg, 228 umoly in 4:1 THF/H20 (2.5 mL) was added solid NaHCO: (57 mg, 684
wmol} followed by S-bromo-2-chloro-pyvrimidine (46 mg, 239 pumol}. The resulting mixture
was stirred at 70° C for 1 h and then allowed to cool to rt. The mixture was adjusted to pH =6
by the addition of ag. | M HCI and then concentrated in vacuo. The resulting crude residue
was purified by reverse phase prep-HPLC to give the fitle compound. LCMS (ESI+) m/z =
5352 (MAHY". T NMR (400 MHz, Methanol-ds} & ppm 8.47 - 833 (m, 2 H) 7.39 (d, /=7 .28
Hz, I H)665(d, /=750Hz 1 Hy470 (dt, /=849, 435 Hz, 1 H} 382 (brs, 1 H}349-3.53
(o, 2H3374¢d, =12 13 He, 4 H) 3 13- 329 (o, 4 H) 276~ 285 (m, 4 H) 2,41 - 251 (m, 2
H3 230 (br d, /~10.80 Hz, 1 H} 1.90-2.00 (m, 2H) 1.79 (brs, 4 H) 121 (£, S=5.29 Hz, 3 H}.
{0371} Compound  7i:  (8)-2-((IH-pyrazolof3 4-djpyrimidin-4-pl}  amino)-4-(((K)-2-
methoxypropyl) (4-(5,6,7,8-tetrahydro-1 8-naphthyridin-2-y§} butyllamino) buranoic acid.
{§)-2-anmino-4-{{({R)-2-methoxypropyvl) {4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y1}
butyllamino} butanoic acid acetate (150 mg, 342 pmoly in 4.1 THEH0 (2.5 mL) was added
NaHCGs (8¢ mg, 1.03 mmol) followed by 4-chloro-1H-pyrazolo| 3.4-djpyrimidine (56 mg, 339
umol). The resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t. The
mixture was adjpusted to pH = 6 by the addition of ag. 1 M HCl and then concentrated in vacuo.
The resulting crude residue was purnified by reverse phase prep-HPLC to give the utle
compound. LCMS (ESIH): ov/z = 4973 (M+H)". 'H NMR (400 MHz, DMSO-de) S ppm 14.34
(brs, THD 9831011 {m, 1 H) 893 (brs, L H) 854 (brs, I H) 8. 11 (brs, 1 H) 760 (d, /=728
Hz, ITH)6.63{d, J=7S50Hz, 1 H)4.93(brs, 1 H})388{brs, 1 H})3.42 (brs,2 H}326-3.39
(o, 2HI324 (5, 3H) 317 (brs. 4 H) 272 {brd, /=595 Hz, 4 H) 242 (brs, 2 H} 1.64 - 1.86
(o, 6 Hy 111 {d, /=595H= 3 H).

{8372} Compound T {(S}-4d-{((R}-2~methoxypropyd) {4-{5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yl} butylamino)-2-({2-Crifluoromethypyrimidin-4d-y8}  aminol bustanoic
acid.  (8)-2-amino-4-{({R}-Z-methoxypropyvl}  (4-(5.6,7 8-tetrahydro-1,8-naphthyrdin-2-yl}
butyllamino} butanoic acid acetate (100 mg, 228 pmol) in 4.1 THFEHLO (2.5 mb) was added
NaHCOs (57 myg, 684 umol) followed by 4-chloro-2-{trifluoromethyvipyrimidine (44 mg, 239
umol). The resulting mixture was stirred at 707 € for 1 h and then allowed to cool to rt. The
nixture was adjusted to pH = 6 by the addttion of ag. 1 M HCl and then concentrated i vacuo.
The resulting crude residue was punfied by reverse phase prep-HPLC to give the title

159



WO 2021/225912 PCT/US2021/030363

compound. LOMS (EST+): m/z= 3235 3 (M+H)Y™ TH NMR (400 MHz, Methanol-di) 8 ppm 8.27
{brd, /=551 Hz 1 H)760(d, /=T28Hz, 1 H)6.96(d, /=639Hz 1 H) 6.65(d, J=7T28 Hz 1
H)486(brs, I H)382(brd, S=595Hz, [ H)342-355¢m, 3H)337(d, /=838 Hz 4 H)
312-330(m AH)272-286(n, 4 H) 248 (dt, J=1185, 587 He, 1 H) 226-239¢(m, | H)
195{q, /=590 Hz, 2H) 1.73 - 1.90 (m, 4 H} 1.22 (dd, /=6.06, 1.87 Hz, 3 H).

{6373} Compound 73: {E}-d-{({R}-2-methoxypropyl) {4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-p} butylaminop-2-({2-phenylpyrimidin-4-yi} amino} butanoic acid. (8)-2-
amino-4-({{R)}-2-methoxypropvl)y (4-(5,6,7 8-tctrahydro-1,8-naphthyvridin-2-y1} butvlamino)
butanoic acid acetate {150 mg, 342 umol), 4-chloro-2-phenylpyrinudine {65 mg, 342 umol} in
DMA (2 mL) was added DIPEA (179 pL, 1.03 nunol) and the resulting mixture was stirred at
100° C for 2 h. The mixture was cooled to 1t and then adjusted to pH =6 by aq. | M HCl and
then concentrated i» vacuo. The resulting crude residue was purified by reverse phase prep-
HPLC to afford the title compound. LCMS (ESI+): m/z = 533 3 (M+H)™ 'H NMR (400 MHz,
Methanol-da) G ppmo 824 (brd, S=395Hz, 2H) 8 Ll (brs, T H) 737 - 748 (m, 3 H) 7.16 (br
d, =551 Hey, L HD 649 (brs, THY 638 (d, /=7 50Hz, 1 H) 465 (brs, 1 H)3.68 (brd, /=595
Hz FHI336(brs, FHI323-330{(m, 5H)}282-318(m, SH)2.52-2.69 (m, 4 H} 2.35 (br
s, THP2.13-221{m, T H} 1.62 - 186 {m, o H} 1.14(d, /=6.17Hz, 3 H).

{6374} Compound 74: {(S)-d-~{((R)-2-methoxypropyl} {4-(5,6,7,8-tetrakydro-1,8-
naplithyridin-2-yi)  butpBamino)-2-{{I-methyi-1 H-pyrazolof{3 4-djpyrimidin-4-yi}  aminel
butanosic acid. (8)-2-amino-4-{{({(R)-2-methoxypropyi} {4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyljanuno) butanoic acid acetate (100 mg, 228 wuwol) n 4:1 THEH:0
(2.5 mL) was added NaHCGO: (57 mg, 684 pmol) followed by 4-chloro- l-methyl-pyrazolof3,4-
dipyrinudine (40 myg, 239 wumol} and the reselting mixture was stirred at 70°  for 1 h. The
mixture was cooled to 1t and then adjusted to pH = 6 by ag. 1 M HCI and then concentrated in
vacuo. The resulting crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): m/z = 511.3 (M+H)™ T NMR (400 MHz, Methanol-ds) & ppro 8.60
(brd, J=1654 Hz, 1 H) 830 (s, 1 H) 759(d, /=750 Hz, 1 H) 666 {(d, /=728 Hz, 1 H} 5.07
(brdd, /=805, 562Hz L H)409 &, 3H)3.87 (brs, | H) 359 (brd, J=16.76 Hz, } H) 343 -
353, 4H)339(s,3H)333-336¢(m, 1 H}3.15-329(m, 2H)2.77-2.85 {m, 4 H) 2.51
~2.68 (m, 2 H) 178~ 1.98 {m, 6 Hy 1.23 (d, /=5.95 Hz, 3 H).

{6375} Compound 75: (8)-4-((2-hivdroxyethpl} (4-(5,6,7,8-tctralydro-1,8-naplhthyridin-2-

v butyhamino)-2-(guinazolin-d-ylamine) butanoic acid. Prepared according to Scheme A
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psing Procedure A with 2-aminoethan-1-0l, Procedure H with 4-chloroguinazoling, and
Procedure P. LOCMS theoretical m/z = 4793 [M+H]+, found 4793
{06376} Compound 76: {8)-2-((B-cyanopyrazin-2-pf} aminoj-4-{((R)-2-methoxypropyl} (4-
(5,6, 7, 8~tetrakydro- 1, 8-naplthyridin-2-yi} buryDamino} buranoic acid. (S)-2-amino-4-(({R}-
2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vl} butyljamine} butanocic acid
acetate (100 me, 228 pmol) in i-PrOH (2 mL) was added DPIEA (199 uyl., 1.14 mmol) and 3-
chloropyrazine-2-carbomitrile (35 mg, 25082 powl} and the resulting mixture was stured at
707 C for 12 h. The mixture was cooled to 1t and then adjusted to pH = 6 by ag. 1 M HCl and
then concentrated in vacue. The resulting crude residue was purified by reverse phase prep-
HPLL to give the title compound. LCMS (ESIH+): m/z = 482.2 (M+H)Y". 'H NMR (400 MHz,
Methanol-ds) Sppm 823 (4, =232 He, L H} 787 (d, =232 Hz, 1 H) 715 {d, /=734 Hz, 1
Hy 638 (d, /=734 Hz 1 H)440¢, J=550Hz, 1 H}363-373(m, 1 H}335-339{m, 2 H)
331-332¢, 3HY312-322 (o, T H)281-303 (u, S HY 269, J=617Hz, 2H) 251 ~
260 (m, 2 H) 226 {dq. /=14.35, 699 Hz, I H) 206 -2.16 (m, | H) 1.86 (g, /=590 Hz, 2 H)
167 (brs, 4 H} 115 (d, /=599 Hz, 3 H).
{8377} Compound 77 {(8-2-((6-{1H-pyrazol-I-yl} pyrimidin-d-vl} amino}-4-(({R}-2-
methoxypropyl} (4-05,6,7,8-tetrabydvo-1,8-naphthyridin-2-yl} butyllamine} butancic acid.
{8)-2-amino-4-(({R)-2-methoxypropyl) {(4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1}
butyDamine} botanoic acid acetate {100 mg, 228 pmol) in DMA (2 mL) was added DIPEA
(119 pl., 684 pmol) followed by 4-chloro-6-pyrazol-1-yl-pyrimidine (45 mg, 251 pmol) and
the resulting mixture was stitvred at 100° C for 2 h. The mixture was cooled 1o tt and then
adjusted to pH = 6 by 1 M HCI and then concentrated iz vacue. The resulting crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+): m/z =
523.3 (M+H)" 'H NMR (400 MHz, Methanol-d4) 3 ppm 8.51 (d, /=221 Hz, 1 H) 833 (s, I H)
TS5, VHY 716 (d, =728 He, 1 HD 700 (brs, 1 H) 6.52(d, J=1 76 Hz, 1 H) 6.39 (d, =728
Hz, 1H) 449 (brs, FH)3.75¢brs, I H}333-3420n, 6 H)300-3.15(m, 3 H)2.86-298
(m, 2HY 267 (brt, =617 Hz, 2 HY 256 - 262 (m, 2 H) 2.23 - 235 (m, 1 H) 2.11 (br dd,
J=14.44, 540 He, | H) 185 (g, =595 Hz, 2H) 172 (brd, =375 Hz, 4 H) 118 (d, J=595
Hz, 3 H).
{8378} Compound 78: ($)-2-{(5-fluoropyrimidin-2-yl} aminop-d-(((R}-2-methoxypropyl} (4-
(3,6, 7. 8-tctrakydro- I, 8-naphthyridin-2-yi} butylaminol butanoic acid {S)-2-amino-4-(({R)-
2-methoxypropyl} (4-(5.6,7 8-tetrahvdro-1.8-naphthyndin-2-vl) butvhamino) butancic acid
acetate (150 mg, 342 pmol), 2-chloro-5-fluoropyvrimidine (30 mg, 376 pmol) m DMA (2 mL)
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was added BIPEA (179 ul, 1.03 mmol} and the resulting mixture was stirred at 100° € for 2
h. The mixture was cooled to 1t and then adjusted to pH = 6 by ag. 1 M HCI and then
concentrated i vacuo. The resulting crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (EST+H): m/z = 4752 (M+HHD'. 'H NMR (400 MHz,
Methanol-ds) S ppm 8.33 (s, 2 H) 7.60 (d, J=728 Hz, 1 H)6.61 - 6.67 {m, 1 H} 4.57 - 4.66 (m,
THI374-387(m, 1 H)348-353{m, 2H)339-348(m, 1 H)332-339(m 4 H)3.12-
329 (m, 4 H) 2.80 (dt, =17.81,6.64 He, 4 H) 237 - 2.50 (m, 1 H) 2.25 (br dd, /=9.04, 3.53
Hz, IHy 195 (e, =119, 595 Hz, 2H) 1.79¢brd, =573 He, 4 ) 1.21 (1 J=628 Hz, 3 H).
10379] Compeound 79 (8)-2-{(I H-pyragolof4,3-djpyrimidin-7-yl)  aminoj-4-(({R}-2~
methoxypropyl) (4-(5,6,7,8-tetraliyidro-1,8-naphihyridin-2-yi} butylamine} butanoic acid:
{8)-2~amino-4~(({R)-2-methoxypropyl) {4~(5,6,7 8-tetrahydro-~1, §-naphthyridin-2-v1}
butyDaminc} butanoic acid acetate {100 mg, 241 pumoly in 4:1 THF/H0 (2.5 mb} was added
NaHCO; (57 mg. 684 umol) followed by 7-chloro-1H-pyrazolol4.3-djpyrinudine {45 mg, 289
pmol) and the resulting mixture was stirred at 70° C for 12 h. The mixture was cooled to 1t and
then adjusted to pH = 6 by ag. 1 M HCl and then concentrated i vacuo. The resulting crude
residue was purified by reverse phase prep-HPLC to give the title compoand. LEMS (ESEH):
m/z = 497 3 (M+H)" TH NMR (400 MHz, Methanol-ds) 8 ppm 818 - 8.48 (m, 2 H) 7.60 (d,
J=T2 1 Hz, FHY 659, /=721 Hz, THY4 87 (brs, L D373 (brs, L H)3.41 {brs, 2H) 328
“337(m, THY3.19-324(m, 3SHY 302 -39 {m, SH} 263 -2.77 (m, 4 H3 233 (brs, 1 H)
220(brd, J=10.15Hz, 1 HY 159~ 187 (m, 6 H) 110 (brd, /=387 Hz, 3 H).

{6386} Compound 80: {S)-d-{{{R)-2-methaxypropyl} {4~{5,6,7,8-tetralydro-1,8-
naphthyridin-2-yi} butyBamino)-2-{{6~-phenylpyrimidin-4-yl} amino} butancic acid: To a
sohution of {§)-2-amino-4-(({R)-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-
v} butyljamino} butancic acid hydrochlonide (100 mg, 241 pwmoly and 4-chloro-6-phenyi-
pyrimidine (31 mg, 265 pmoly m 4:1 THFH:0 (2.5 ml) was added NaHCGO: (61 mg, 723
pumol) and the resultmg mixture was stired at 70° C for 12 h. The mixture was cooled to f and
then adjusted to pH = 6 by aq. 1 M H{l and then concentrated i vacuo. The resulting crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (ESI+):
miz = 5333 (MHH)Y" TH NMR (400 MHz, Methanol-ds) § ppm 847 (s, L) 781 - 792 (m, 2
Hy744-753 (u, SHY 7.15{d, J=750Hz, 1 H)6.93 - 705 {m, | H36.39(d, /=750 Hz, | H)
447 (brs, THY3.75(brs, THY332-339{m, 6 H) 284 -321 (m, SH)2.66{t J=65.17Hz 2
H)256-262(m, 2H)}224-235(m, T HY2.05-217(m, 1 H) 1 84 {q,/=590Hz, 2H) 1.72
(bra, 4H) 118 (d, =617 Hz, 3 H).
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Scheme 5, Compound 81:
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{8381} Step 1t (8)-2-({ S-bromaopyrimidin-4-pl} amino}-4-{({R}-2-methoxypropyi} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y8 butyllamino} butanoic acid: To a solution of (8)-2-amino-
4-({{(R}-2-maethoxypropyl} {4-(5.6,7 8-tctrahydro-1,8-naphthyridin-2-vl) butyljanuno)
butanoic acid hyvdrochlonde (100 mg, 241 pmot) and S-bromo-4-chloropvrimidime (51 mg, 2653
pmol) in 4:1 THFALO (2.5 mL} was added NaHCGs (101 mg, 1.20 mmol} and the resulting
mixture was stirred at 70° C for 2 h. The mixtare was cooled to 1t and then adjusted to pH =6
by ag. I M HCl and then concentrated i vacuo to give the title compound that was used without
further purtfication. LCMS (ESTH): m/z = 53353 (M+H)™
{0382] Step 2! {S)-4-{((R})-2-methoxypropyl} (4-(5,6,7,8-tesraliydro-1,8-naphthyridin-2-yi}
butvbamino}-2-({S-phenyipyrimidin-4-yi) amino} butanoic acid: A wixture of (8)-2-((5-
bromopyrnmidin-4-v1) amino}-4-(((R}-2-methoxypropyl) {(4-(5,6,7 B-tetrahvdro-1,8-
naphthyridin-2-y1} butvliaminoe) butanoic acid (30 mg, 56 umol}, phenviboronic acid (8 mg,
67 umol), Pd{dppfiClz (4 mg, 6 pumol), and KoU85 (15 mg, 112 yumol} were diluted in 4:1
dioxane/HaO (1.25 mL) and the resulting mixture was stirred at 100° C for 2 h. The mixture
was cooled to 1t and then filtered and concentrated in vacuo. The crude residue was purified by
reverse phase prep-HPLC to afford the title compound. LCMS (ESE+H): sz = 533 3 (M+H)™
'H NMR (400 MHz, Methanol-ds) S ppm 886 (5, 1 H) 822 (5, 1 H) 7.53 - 7.66 {m, 6 H) 6.66
(brd, =684 Hz, T H) S 11 (brs, L H)3.84 (brs, FH)3.48-354 (m, 2H) 346 (brs, L H)3.34
~339(m, 3H)3.08-329(m, 4H)2.74-2.86 (m, SH} 256 (brs, 1 H) 237 (brs, 1 H) 1.76 -
2.00(m, 6 H) 1.21 (brd, /=529 Hz 3 H).
Scheme 6, Compound 32:
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{3383} Step L N-{2-phenoxyethyf~4-(5,6,7,8-tetrabiydro-1 S-naphthyridin-2-yi)

butanamide: To a nuixture of 4-(5,6,7 §-tetrahydro-1,8-naphthyridin-2-v1} butanoic acid (5 g,
15.89 mmol) in DCM {70 mL} was added CDI (2.83 g, 17 48 mmol) at 0° € and the resolting
mixtare was stirred at 1t for 1 b, at which time, 2-phepoxyethanamine (2.40 g, 17 48 mmol}
was added and stirred for an additional | h at rt. The mixture was dilated with H20 and the
layers were separated. The aqueous laver was extracted with DCM and the combined organic
extracts were dried over NanSQs, filtered, and concentrated i vacuo to give the title compound
that was used without further purification. LCMS (ESI+): m/z = 3399 (M+H)".
{0384 Step 2. N-(l-phenoxyethyi)-4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl}  butan-I-
@nine: To a mixture of LiAlH4 {121 g, 31.79 mmol} in 1 4-dioxane {50 mL) at ri was added
N-(Z-phenoxyethyl}-4-{5,6,7 8-tetrahvdro-1 &-naphthyridin-2-yl} butanamide (5 g. 1445
mmol} and the resulting mixture was heated to reflux for 30 min and then aliowed to cool to 1t
The nuxture was carefully neutralized by the dropwise addition of H20 (1.2 mL), then | Mag.
NaOH (1.2 mL}, and then H2O (3.6 mL} again, followed by drving over MgS80a. The mixture
was filtered and concentrated i vacuo to give the title compound that was used without further
purification. LCMS (EST+) m/z = 326.1 (M+H)",
{8385} Step 3 methyl ($)-2-{{(benzploxyicarbonyBamino}-4-((2-phenoxyethyl) (4-(5,6,7,8-
fetrahiydro-1,8-naphthyridin-2-y§  butyljamine} butanoate: To a wmixture of N-(2-
phenoxyethyi}-4-(5.6,7 8~tetrabydro-1,8-naphthyndim-2-v1} butas-f~-avine (§ g, 12.84 romol)
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and (S)methyl 2-({(benzyloxy carbonyhamino}-4-oxobutancate (3.75 g, 14.12 mmol} in BCE
{75 mL) at 0° € was added AcOH (1.10 mL, 19.26 mamol} and NaBH{OAc): (4.08 g, 1926
mmol) and the resulting mixture was stirred for 3 b at rt. The nuxture was diluted with MeOH
(50 mL) and the mixture was concenirated in vacuo. The crude product was taken up in DCM
and sat. aq. NaHCO: was added. The layers were separated and the aqueous layer was extracted
with DCM. The combined organic extracts were dried over NaxS8Q4, filtered, and concentrated
in vacuo. The crude residue was purified by vormal phase silica gel chromatograpby to give
the title compound. LCMS (ESIH+): m/z = 5751 (M+H)™
{0386} Step 4 Sr2-(((benzyloxyjcarbonyliaminol-4-{{2-phenvxyethiyll  (4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-y butvlaminae) butanoic acid: To a solution of (S)-methy] 2-
{{{benzyloxyjcarbonylamino}-4-~((2-phenoxyethyly  {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-y1} butyDamine} batanoate (1 g, 1.74 mumol) e 1111 THF/MeOH/H20 (9 mL) was added
LiQOH-H20 (146 mg, 3.48 aunol) at 0° C and the resulting mixture was stirred at 1t for 40 min.
The mixture was adjusted to pH = 6 by the addition of AcOH and then was concendrated in
vacio 1o give the title compound that was used without further purification. LCMS (EST+): nv/z
= 3611 (M+H)".
{0387] Step 5S¢ (Kl-2-amino-4-({2-phenoxyethyl) (4-(5,6,7,8-tetraliydro-1 8-naphthyridin-2-
v Bugyllamine} butanoic acid: To a solution of (8)-2-({{benzvioxvicarbonyhamino}-4-((2-
phenoxyethyly (4-(5.6,7, 8-tetrahvdro-1, &-naphthvridin-2-y1) butylamino} butanocic acid (3.78
g, 6.74 mmol) m MeOH (300 mL} was added 20 wi% PA{OH/C (2.9 g) and the resulting
mixture was stirred under an Hz atmosphere for 2 h at 1t The mixture was filtered and
concentrated in vacuo to give the title compound that was used without further purifeation.
LCMS (ESI+y: m/z = 427.2 (M+H)™
{8388} Step 6: (3= 2-{{ I-mmethyl-1 H-pyragolof 3, 4-dfpyrimidin-4-y§) anminoj-4-{{2-
phenoxyethyl} (4-(5,6,7,8-tetralsydro-1,8~-naphthyridin-2-yi} butyaminoe} butaneoic acid To
a solution of 4-chloro-1-methyl-1H-pyrazolo{3 4-djpyrinundine (43 mg, 258 umol) m 4:1
THF/HO 2 mb}) was added (8)-Z-amino-4-{{2-phenoxyethyl} (4-(5,6.7 8-tetrahydro-1,8-
naphthyridin-2-vi} butvlamino) butanoic acid (100 mg, 234 umol) and NaHCGs (59 mg, 703
pumol} and the resulting nuxture was stirred at 70° C for | b and then allowed to cool to 1t and
then concentrated /n vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LOMS (ESIH): m/z = 5593 (M+H)™. 'H NMR (400 MHz, DMSO-ds)
Sppm 1437 (brs, TED10.79- 1121 (m, L H) D88 - 1034 (m, L H) R84 (s, I H) 40 (s, I H)
514 (brs, | ) 758 (d. J=7.45 Hz, 1 D) 7.20 - 732 (m, 2 H) 6.87 - 7.03 {m. 3 H) 6.62 (d,
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F745Hz TH) S01¢brs, 1437451 (m, 2H)3.96 (s, 3H} 3.34-3.72 (m, 5 H} 3.26 (br
s, 2H}2 71 (brt, J=6.14 Hz, 4 H) 250 (brs, 3H) 1.64 - 1.94 (m, 5 H).

{0389] Compound 83 (8)-2-((5-bromopyrimidin-2-yi} amino}-4-({2-phenoxyethyl} (4-
(5,6, 7. 8-tetraliydro- 1, 8-naphthyridin-2-yl} buiyllamine} butanoic acid: To a mixture of (8)-
Z-amino-4-((2-phenoxvethvly  (4-(5,6,7 8-tetrabydro-1,&-naphthvridin-2-y1}  butyljamine)
butanoic acid (100 mg, 234 wmol} in 41 THFHO (2 ml) was added 3-bromo-2-
Huoropyrnmidine (46 rug, 238 prool) and NaHCOs (59 mg, 703 umol) and the resulting nuxture
was stirred at 707 € for | h and then allowed to cool to rt and then concentrated in vacuo. The
crude residue was puntfied by reverse phase prep-HPLL to give the title compound. LCMS
(ESI+): m/z = 583.2 (M+H)" 'H NMR (400 MHz, Methanol-d4) & ppm 8.16 (s, 2 H} 7.29 (4,
FIA5Hz THY 716725 (m, 2H) 6 90 (1, J=7 24 He, 1 H) 6.84 (4, I=7 89 Hz, 2 H) 6.46 (d,
F=745 Hz, T HY 4324, J=6.14 He, 1 H) 418 (t, J=526 Hz, 2 H)Y 333 - 343 (m, 2 H) 3.05 -
327 (o, 4 HY 294 (brs, 2HY259-275(m. 4 H)2.05-2.27 (m, 2 H) 1.69 - 1.93 (m, 6 H).

Scheme 7, Compound 84:
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{8396} Step L. tert-butyl 7-(d-oxobutyl)-3,4-dikiydro-1,8-naphifyridine-1{2H)-carboxylate:
To a mixture of oxalyt chioride (16.00 g, 126.04 mmol) in DCM (200 mL) was added DMSO
(1515 g, 193.91 nwool) at -78° € and the resulting muxiure was stirred at -78% € for 30 min, at
which time, a solution of tert-butyvl 7-(4-hydroxybutyl}-3 4-dihydro- 1, 8-naphthyndime-1(2H)-
carboxylate {29.71 g, 96.95 mmol) in BCM (100 mb} was added. The reaction mixture was
stirred at -78% C for 1 h and then tacthylamine (67.5 mb, 484.77 mmol) was added and the
mixture was stitred at ~78% C for another 30 min and then slowly warmed to -40° C and then
diluted with HoO and allowed to warm to 1. The layers were separated and the agueous layer
was extracted with DCM. The combined organic extracts were washed with brine, dried over
NazS04, filtered, and concentrated in vacue to give the title compound that was used without
further purification.

[0391] Step 20 tert-butyl (8)-7-{4-((C-fluoro-3-methoxypropyDaming} butyl)-3,4-dilydro-
L 8-naphithyridine-1{2H)}-carboxplate: To a solution of tert-butyl 7-{4-oxobutyl)-3 4-dihydro-
{,8-naphthyridine-1{2H)-carboxylate {15 g, 4928 mmol) in MeOH (50 mL) was added (5)-2-
fluoro~-3-methoxypropan-1-amine hvdrochloride (1061 g, 73.92 mumol), AcOH (2.82 ml,
4928 mmol), and NaBH;CN (6.19 g, 98.56 mmol} at 0° C and stirred at 1t for 12 h. The
resufting mixture was concentrated i vacuo and then dibmted with sat. ag. NaHCOs and
extracted with ethyl acetate. The combined organic extracts were washed with brine, dried over
NaxSQOq, filtered, and concentrated in vacwo. The crude residue was purified by normal phase
silica gel chromatography to give the title compound. LCMS (ESI+Y: av/z = 396.2 (M+H)".
{6392} Step 3: rere-buayl 7-{4-((¢8)-3~{{(benzyloxyicarbonylaminoj~d-methoxy-d-oxobutyl)
(S}~ 2-fluoro-3-methoxypropyfaming} butyl}-3,4-diliyidvo-I,8-naphthyridine-1{(2H)~
carboxylate: To a mixture of tert-butyl {8)-7-(4-((2-fluore-3-methoxypropyljaming youtyl)-
3,4-dihydro-1,8-naphthyridine-1(2H)-carboxylate (2.60 g, 6.77 mmol} and methyl (8)-2-
{{benzvloxy)carbonyvlamino)-4-oxobutanocate (198 g, 7.45 mmol} m DCE (20 mL} was
added AcOH (581 pl., 10.16 mmel}) and NaBH{OAc) (2.15 g, 16.16 nunol) at 0° € and the
resulting nuxture was stirred at rt for 1 h. The nuxture was diluted with MeQOH and then
concentrated i vacue. The crude residue was diluted with DCM and sat. ag. NaHCO: and the
lavers were separated. The aqueous laver was extracted with DCM and the combined organic
extracts were dried over Na:SQa, filtered, and concentrated in vacue. The crude residue was
purified by normal phase silica gel chromatography to give the title compound. LCMS (ESE+):

oz = 6455 (M+H)".
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{8393} Step 4: methyl {Sh-2-{{(benzyioxyicarbonyiamino)-4-(((8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7,8-tetrabiydro- 1. $-naphthyridin-2-vl} bastyllamino} butanoate: tert-
butyl  7-{4-€({S)-3~{{{benzvloxyicarbonyamino)-4-methoxy-4-oxobutvly  ((5)-2-fluoro-3-
methoxypropylDaminobutyl)-3,4-dihydro-1,8-naphthyridme- 1{Z2H)-carboxylate (1.8 g, 2.79
mmeol} was taken up i 4 M HCL in EtQAC (20 mL) and the muxture was stirred at ¢t for i3 h
and then concentrated in vacuo to give the title compound which was used without further
purification. LCMS (ESI+): nvz = 543 4 (M+H)™
{8394} Step 5. (8)-2-{{(bengploxyicarbonylamino)-4-({(8)-2-fluoro-3-methoxypropyl} {4~
(3,6,7,8-tetralydro-1,8-naphthyridin-2-yi} butyhamine} butanoic acid. A mixture of methyl
{8)-2~({(benzyloxvicarbonyhaming)-4-(((S)-2-fluoro-3-methoxypropyvi} (4-(5,6,7.8-
tetrahydro-~1,8-naphthyridin-2-y1} butvhamino) butanoate hydrochloride (500 mg, 860 pmol},
w1 THE/H.O/MeOH (3 mL) was added LiOH-H:0 (72 mg, 1.72 mmol) and the resolting
mixture was stirred at 1t for | h and then diduted with MeOH and adjusted to pH = 6 by the
addition of AcOH and then concentrated in vacue to give the title compound that was used
without further punfication. LCMS (ESIH): m/z = 531 4 (M+H)™
{8395} Step 6 (8)-Z-amino-4-(((8)-2-fluoro-3-methaxypropyl) (4-(5,6,7,8-tesraliydro-1,8-
naphthyridin-2-yl}  butyBamino} butancic acid: To a solution of (8)-2-
{{{benzyloxy)carbonvlamimo}-4-{{({S)-2-fhioro-3~-methoxypropyl} (4-(5,6,7,8~tetrahydro-1,8-
naphthyridin-2-vi} butvijamino)} butanocic acid acetate (1 g, 1.69 mmol} in /~PrOH (10 mL) was
added 20 wi% PA(OH)/C (238 mg) and the resulting nuxture was stirred under an Ho
atmosphere for 2 h. The nuxture was filtered and concentrated under i vacuo. The crude
residue was purified by reverse phase prep-HPLC fo give the title compound. LEMS (ESTH+):
m/z = 397 2 (M+H)"
{8396} Step 7. {8)-2-((3-cyanopyrimidin-2-y{} aminol-4-{((8}-2-fluoro-3-methoxypropyl) (4-
(5,6, 7, 8-tetrabydro- 1, 8-naphthyridin-2-yp§} butyDamingl butanoic acid: To a solution of (5)-
Z-aming-4-({{8)-2-fluore-3-methoxypropyh) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi}
butyDamine) butanoic acid hydrochloride (120 mg, 277 umol} in THF (2 mb) and HzO (0.5
mk} was added NaHCOs (70 mg, 831 pmol), and then 2-chloropyrunidine-3-carbonitrle (43
mg, 305 umol} and the resulting mixture was stirred at 70° € for 1 h and then allowed to cool
to 1t The mixture was adjusted to pH = 6 by the addition of 1 M ag. HC and then concentrated
in vacuo. The crade residue was purified by roverse phase prep-HPLC to give the title
compound. LOMS (ESI+): nvz = 5002 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.56
(brs, I H) 845 (brs, T H) 742 (brd, =728 Hz, 1 652 ({d, =750 Hz, 1 H) 475 (br d,
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J=331 Hz, THY 451 (¢, =584 Hz, T HY3.57(d, /=397 Hz 1 H)349-353 (m, I H)3.37 -
346(m, 2 H)333-337(m, 3H)284-296{(m 2H) 265 -283{m & HY2.15-224 (m, 1
H)2.04-214 o, Y HY 187 - 1.94 (0, 2H) 181 (brdd, J=13.78, 6.73 Hz, 2 H) 1.58 - 1.69 (m,
2Hy

{08397} Compound 85: (S)-4-(((8)-2fluoro-3-methoxypropyl}) (4-(5,6,7,8-¢etrabiydro-1,8-
naphthyridin-2-pl} butvlamino}-2-{{5-Grifluoromethyfpyrimidin-2-y8 aminol busanoic
acid: To a solution of (§)-2-amino~4-{{(8)-2-fluoro~-3~methoxypropvl) (4-(5,6,7 B-tetrahydro-
{,8-naphthyndin-2-y1} butylamino) butanoic acid (100 mg, 252 pmol) in THF 2 mL) and FhO
{05 mL) was added NaHCO: (64 wmg, 757 pmol} and then 2-chlorg-3-
{trifluoromethylypyvrimidine (31 mg, 277 umol} and the resulting mixture was stured at 70° C
for 1 h and then cooled to vt The mixture was adjusted to pH = 6 by the addition of 1 M ag.
HCE and then concentrated i vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LOMS (ESI+H): m/z = 543 2 (M+HY" TH NMR (400 MHz,
Methanol-da) S ppm 864 (s, 2 H} 759 (d, =746 Hz, | 3 6.65(d, J=734 Hz, 1 H) 5.10- 528
(o, T 479 (brs, IHI354-374(m, 4 H)3.42-3534 (m, 4 H) 340 (s, 3H} 333339 (m,
2HY275-286{m, 4 Hy2.43 257 {m, T H)2.35 (brs, 1 H) 1.74 - 2.00 (m, 6 H).

{6398] Compound  86:  (8-2-((S-bromopyrimidin-2-yi}  aminol-4-(((8)-2-fluoro-3-
methoxypropyl) (4-(5,6,7 8~tetrabydro-1,8-naphthyridin-2-yi} hutylamine) butanoic acid:
{8)-2-amino-4-{{{5§)-2-flacro-3-methoxypropyt) (4-(5,6,7. 8-tetrahydro-1,8-naphthyridin-2-y1}
butyl)aming) butanocic acid hydrochloride (100 me, 231 pmol} i THF (I mL) and HaO (.25
mL} was added NaHCO: (88 mg, 693 umol} and S-bromo-2-fluoropyrimidine (49 mg, 277
pmol) and the resulting mixture was stirred at 70° € for | h and then allowed to coolto rt. The
mixture was adjusted to pH = 6 by the addition of 1 M ag. HC and then concentrated iz vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+): m/z = 553.2 (M+H)" 'H NMR (400 MHz, Methanol-ds) & ppm 8.24 (s, 2 H) 7.40 (4,
JETS0Hz T 652, ST28 He, 1 HY 477 ¢br d, /=353 Hz, T H) 436 (1, =6.17Hz, 1 H)
358(d =441 He TH)352(d =419 Hz 1 H)335-344(m, 2H}333 (. 3H}2.83-295
(o, 4 HY2.66-276{m, 6 H)205 - 218 (o, ZH) 184 - 1.9  (m, 3 H) 1.75 - 183 (m, I H)
161-171 (m, 2H).

{8398} Componnd 87: (8-4-(0{8}-2-fluoro-3-methoxypropyll (4-(5,6,7,8-tetrafiydro-1,8-
naphthyridin-2-yf}  butylaminol-2-((2-(triffuoromethypyrimidin-4-y8}  amino} butanoic
acid: (83-2-amino-4-({({S)-2-fluoro-3-methoxypropyl} {4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyDamino) butanoic acid hydrochloride (100 mg, 231 ymol) m THF (2
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mb} and HoO (05 mb) was added NaHC(: (38 mg, 693 umol} and 4-chioro-2-
{triftuoromethyl}pyrimidine (46 mg, 254 umol} and the resulting mixture was stirred at 70° C
for Thr and then cooled to rt. The mixture was adjusted to pH = 6 by the addition of | M ag.
HCl and then concentrated in vacno. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+Y: m/z = 5432 (M+H)" 'H NMR (400 MHz,
Methanol~da) & ppm 806 (br d, =526 Hz, 1 H) 742 (d, /=734 Hz, 1 H) 6.66 {(br 4. J=5.62
Hz, Ty 651 (d, =734 Hz, 1 H) 471 -478 (o, T HY 468 (brs, LH)3.46-361 (m, 2 H)
336-344(m 2331 (6,3 M) 295 (brd, =489 Hz 2H) 2.54-285(m, 8 H) 223 (brs, |
Hy206{(brd, J=452He, I1H)1.73-194 (m 4 H) 1.51-1.73 (m, 2 H).

Scheme 8, Compound 88:
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[84040] Step 1. terr-butyl  T-(4-(02,2-diflucroethyBaming)  buiy}-3,4-diliydro-1,8-
naphihyridine- 1(2H-carboxylate: To a mixture of 2, 2-difluorocthanamine {3.99 g, 49.28
mmol, 1.5 eq) in MeQOH (80 mL) was added AcOH {1.88 mL, 32.85 gunol), NaBH:CN (4.13
g, 6571 mmol), and then a solutton of tert-butyl 7-{4d-oxobutyl}-3 4-dihvdro-1,8-
naphthyridine-H{2H}-carboxylate (10 g, 32.85 mmel) in MeOH (30 mL) at 0° C. The resulting

mixture was stirred at 1t for 3 h and then dilute with sat. ag. NaHCO; and concentrated in vacuo
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to remove the volatiles. The remaining aqueouns phase was extracied with EtOAc and the
combined organic extracts were dried over NaxSQ., filtered, and concentrated i vacuo. The
crude residue was purified by reverse phase HPLC to give the title compound. LCMS (ESI+):
m/z=370.2.

{401] Step 2: (S)-tert-buiyl 7-{4-((C-{{{benzyloxylcarbonylamino)-d-methoxy-4-oxobutyl)
{2.2-difluoroethyBamina}  butyl}-3,4-dibypdro-1 8-naphihyridine-1{2H}-carboxylate: To a
mixture of tert-butyl 7-(4~((2,2~difluorocthylanunoybutyi)-3 4-dihydro-1, §-naphthyridine-
1{ZH}-carboxviate (5.7 g, 15.43 muwol) and (8)pmethyl 2-{{{(benzvloxy)carbonyl)amino)}-4-
oxobutanoate {(4.30 g, 16.97 mmol) in DCE (60 mL) was added AcOH (1.32 mL, 23.14 mmol},
NaBH{OAc)H (490 g, 23 .14 mmol) at 0° € and the resulting mixture was stured at rt for T h.
The mixture was diluted with sat. aq. NaHCO: and DCM and the layers were separated. The
agueouns laver was extracted with BCM and the combined organic extracts were dried over
NapSQq, filtered and concentrated in vacuo. The crude residue was purified by normal phase
silica gel chromatography to give the title compound. LCMS (ESI+): nvz = 6192,

18402] Step 3. {8lmerthyl 2-{{(henzyloxyicarbonylamino)-4-((2,2~-difluoroethyl} (4-{5,6,7,8-
tetrahpdro-1, 8-naplithyridin-2-pl}  butyDamino)  butanoate:  {S)tert-butyl  7-(4-((3-
{{{benzyloxycarbonylamino }-4-methoxy-4-oxobutyl)  (2,2-difluorcethyDaminojbutyh)-3 4-
dihydro-1,8-naphthyndine-12H)-carboxylate (3 g, 4.85 mumol) was diluted m 4 M HCl in
EtOAc (5§ mb} and stirred at rt for 16 h and then concentrated 7 vacuo to give the title
compound that was used without further purification. LUMS (ESH): m/z = 5192,

{6403} Step 4 (8)-2-(({benzyioxy)carbonyBamino)-d-{{2, 2-diflucrocthyl)  (4-{(5,6,7.8-
tetrahydro- 1, 8-naphithyridin-2~y§} butyDamino) butanvic acid: To a mixture of (§)-methyl 2-
{{{benzyloxy)carbonylamine 3-4-({2 2-diftuorcethvl} (4-(5.6,7 8-tetrahvdro-1,.8-naphthvridin-
2-y1} butyljamino) butancate hydrochloride (2.7 g, 4.86 mmol} in 1. 11 THE/HO/MeOH (25
mb) was added LiOH H20 (408 mg, 9.73 vunol) at 0° € and the resulting muxture was stirred
at it for | h. The mixture was adjusted to pH=6 by the addition of 1 M ag. HCI and concentrated
in vacuo to give the title compound. LOMS (ESE): m/z = 5053

{0404] Step 5. (Sh-2-amino-4-({2,2-difluoroethyl) (4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-
v bugyBamine} butanvic acid: To a solution of (§)-2-{{(benzyloxy}carbonylamino)-4-({2,2~
difluorgethyvly {(4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1) butyhamino) butanoic acid (2.9 g,
5.75 mmol} in MeOH (20 mb} was added 20 wi% Pd{OHR/C (1.29 g) and the resuiting mixture

was stirred under an Ho atmosphere for 2 h. The nuxture was filtered and concentrated i vacuo
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to give the title compound that was used without further purification. LCMS (ESHHY my/z =
3714,
[0405] Step 6 (84002, 2-diflucrocthyl}  {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl)
buryflamino)-2-({ I-methyl-1H-pyrawlof3,4-djpyrimidin-4-yi} amino} buranoic acid: To a
mixtare of {§)}-2-amino-4-((2,2-difluorocthyl) {(4-(3,6,7 8-tetrahydro-1,8-naphthyndm-2-v1}
butyhanuno) butancic acid {110 mg, 297 pmol) and 4-chloro-l-methyl-1H-pyvrazolo|3.4-
dipvrunidine 85 mg, 327 umoly in THF (2 mL) and H2O (0.5 mbL) was added NaHCO3 (50
mg, 394 umol) and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool
to 1t and concentrated in vacue. The crude residue was parificd by reverse phase prep-HPLC
to give the title compound. LEMS (ESI+H): ov/z = 503 3. IH NMR (400 MHz, Methanol-d4) §
pom 863 (s, 1 H) 849 (5, 1 H 759 (brd, /=661 Hz, 1 H) 637 - 671 {(m, 2H} 5. 10 (brs |
H3 4.09 (s, 3 H33.86 (brt, /=1422 Hp, 2H}355-376(m, 2H)3.36-354 (m, 4 H) 282 (br
d, =395 Hz 4 Hy 254 -2.75 (my, 2H) 1.76 - 200 {m, 6 H}.
{0406} Compound 89: (S)-4-((2-phenoxyethyl} (4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-
v butyBaminal-2-((5-{trifluoromethyDpyrimidia-2-y)) amine} butanoic acid: {S)-2~amino-~
4-{(Z-phenoxyethyl} {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vH} butyDamine} butancic acid
{100 mg, 234 umoh) in 4: 1 THF/HO (2 mL) was added 2-chloro-3-{triflucromethyDpyrimidine
{47 mg, 258 prool) and NaHCG: (59 mg, 703 umol) and the resulting mixture was stirred at
70° C for 1 b and then allowed 1o cool to 1t and concentrated in vacuo. The erude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS {(ESI+): my/z = 5733
(M+H)". 'H NMR (400 MHz, Mothanol-ds} S ppm 837 (s, ZH) 7.58 (d, }=734 Hz, 1 H) 730
bri, I=715Hz, 2H)6.93-705 (m, 3 H) 6.63 (4, J=721 Hz, 1 H) 479 (dd, J=8.38,5.07 Hz,
1H)438(brs, 2H)3.63-378(m, 2H} 346 (brs, 3H) 342 -3.60 (m, 1 H} 337 {brd, J=8.80
Hz ZHY2.74-283 (m. 4 H) 251 - 262 (m, T H) 237 (brs, 1 H) 1.75-1.99 {m, 6 H).
{0407} Compound I (8)-2~{{1 H-pyrazolo{34-dipyrimidin-4-yi} amipop-4-{(2-
phenoxyethyl} (4-(5,6,7,8-tefrafiyidro-1, 8-naphthyridin-2-yi} butybaminal butancic acid: To
a nuxture of (8)-2-amino~-4-{(2-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi}
butylamino} butanoic acid (100 mg, 234 pmol) m 4.1 THF/H:0 (2 mL) was added 4-chloro-
1H-pyrazolo[3 4-djpyrimidine (40 mg, 258 umol) and NaHCGs (59 mg, 703 umol} and the
resulting mixtare was stirred at 70° € for 1 h and then allowed to cool to 1t and concentrated
in vacuo. The crade residue was purified by roverse phase prep-HPLC to give the title
compound. LOMS (ESI+): nv/z = 545 .0 (M+H)™. 'H NMR (400 MHz, Methanol-ds} 8 ppm 8.78
(brd, J=1907Hz TH) BS99 (s, 1 H) 7.38¢(d, =746 He, F H} 725 (brt, =789 Hz, 2 H) 6.90
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702 (m, 3HY6.64 (d, J=734 Hz, L H) 529 {brs, L H) 440 (brd, J=5.01 Hz, 2 H) 3.73 (brs,
2H)348-368(m, 4 Hy 342 (e, J=776 Hz, 2H}2.75-285 (m, 4 H) 2.71 {brs, 1 H) 2.34
(brs, LH) 1.88-203 (o, 4 H) L71 -~ 1.87 (1, 2 H).

[6408] Compound  91:  (8)-2-((6-({H-pyrazel-I-vl}  pyrimidin-4-pl}  amine}-4-((2-
phenoxyethy (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-yi} butylamina} bustanoic acid: To
a solution of {5)-2-amino-4-({2Z-phenoxyethyl) (4-(5,6,7 8-tetrabydro-1,8-naphthy ridin-2-y1}
butyhanuno} butanoic acid hydrochlonde (100 mg, 216 umol) in DMA (2 mL) was added
DIPEA (188 ul, 1.08 mmol) and then 4-chloro-6-(1H-pyrazol-1-y1) pyrimidine (43 mg, 238
pmot) and the resulting mixture was stirred at 70° C for | h and then aliowed to cool to 1t and
concentrated i vacue. The crude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESE): m/z = 571.3 (M+H)™ 'H NMR (400 Mz, Methanol-ds) 8 ppm
BA6(d, J=244 Hz, T HY 823 (brs, T HY 7.72(d, =098 Hz, 1 H) 7.24 (brs, 1 H) 7.12 (dd,
F=8.56, 746 Hz, 2H) 6.78 - 689 (m, 4 H) 6.51 {dd, =257, 1 71 Hz, | H) 646 (d, ]=7.34 Hz,
THY456(brs, 1THI412-422(m, 2H)3.08-329(m, TH) 254 - 274 (m, 5 H) 2.20 - 235
(o, TH2.04 - 216 ¢m, 1 H) 1.73 - 188 (m, 6 H}.

{8409} Compounnd 92: (8}-4-((2-phenoxyethyl} (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-
v buryllamino)-2-{{2~{trifftuoromethypyrimidin-4-yi} amino) butanoic acid: To a mixture
of {8)-2-amino-4-((2-phenoxyethyl) (4-(3,6,7 8~tetrahydro-1,8-naphthyndin-2-vl)
butyDamine) butanocic acid (100 mg, 234 pmol} in 4:1 THFHO (2 mL) was added 4-chloro-
2-{trifluoromethypyrimidime (47 mg, 258 pmoly and NaHCOs; (59 mg, 703 umol} and the
resulting mixture was stured at 70° C for 1 b and then allowed to cool to 1t and concentrated
in vacuo. The crude residue was punified by reverse phase prep-HPLC to give the utle
compound. LOMS (EST+): m/z= 573 2 (MA+H)Y™ 'H NMR (400 MHz, Methanol-ds) 8 ppm 8 21
{brd, =575Hz 1 HY737(d, J=734 He, L HY 730 (1, J=7T89Hz 2 H} 692 -7.07 {m, 3 H)
681 {(d,J=611Hz, 1H}0.63(d, =721 He, IH)481-485(m, I H}438 (brt, =422 Hz, 2
Hy3.70(brd, =391 Hz, ZH)334-360 (m 6 H)2.72 -2.87 (m, 4 H)} 249 - 2.63 (m, 1 H)
228-244(m, 1 H) 1.72-2.03 (m, 6 H}.

{0410} Compound 93: (S)-d-((2-phenoxyethyl} (4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-
v butyBaminol-2-((6-phenylpyrimidin-4-yl} amino} butancic acid: To a wixture of ($)-2-
amino-4-{{(Z-phenoxyethyl) (4-(5,6,7 8-tetrahydro-1, &-naphthyridin-2-91}  butvhaminoe}
butanoic acid (100 mg, 234 pmoh m 41 THF/HO (2 ml) was added 4-chioro-6-
phenylpyrinudine (49 mg, 258 pmol} and NaHCO: (59 mg, 703 pumol) and the resulting
mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated in vacuo.
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The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
{(ESI+): nv/z = 5813 (M+H)". 'H NMR (400 MHz, Methanol-ds) S ppm 874 (s, 1 H) 7.83 (br
dIFI2IH 2 762-774(m, 3 7587 (L1734 He THY 718 -73 (m, 3H) 693 -
703 {(m, 3H)6.64(d, =734 Hz, 1 HD 509 (brs, L ) 440 (brs, 2H) 347 -3.73 (m, 4 HY)
338-346(m, 2H)280{q, J=5.87THz, 4 H) 265 ¢brs, L H} 245 (brs, T H) 1.87-2.00(m, 4
H).
{0411} Compound 94: (8)-4-({2-phenoxyethyl} (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-
vE butyBamine)-2-{{2~{pyridin-3-yi} gquinazolin-d-yi) amino} butanoic acid: To a solution of
{§)-2-amino-4-{(Z-phenoxyethyl) (4-{5.6,7 8-tetrahivdro-1, &-naphthyridin-2-yl} butyvijaminoe)
butancic acid bydrochlonde (100 mg, 216 umol} m DMA (2 mL) was added DIPEA (188 uL,,
1.08 mmol} and then 4-chloro-2-{pyridin-3-v1} quinazoline (57 mg, 238 umol) and the resulting
mixtore was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+): m/z = 632.3 (M+H)Y" 'H NMR (400 MHz, Methanol-ds) & ppm 9.52 {d, J=1.35 Hz. |
Hy 878 (dt, J=798, 188 Hz, 1 H) 858 4{dd, J=489, 1. 71 Hz, 1 H) 803 (d, I=544 Hz, | H)
777-784(m, 1H}768-776(m, 1 H) 746 {dd, J=758, 452 Hz, 1 H} 735 (¢, }=8.13 Hz, 1
Hy 719 F=697Hz, 1 HY7.01-709 (0, 2H}6.79(, =734 He, 1 H) 6.71(d, J=782 Hz, 2
H3636(d, =721 Hy, THYS.00 ¢, J=593 Hz, 1 H 4.10-421 (m, 2H} 281 -3.27 (m, 8 H)
260{brd, =672 Hz, 4 H) 2,46 (brs, L H) 229 (brdd, }=15.04, 489 Hz, 1 H) 1.70 - 1.90 {m,
6 H}.
{6412} Compound 95: {$)~4-((2, 2-diffuoroethvl} (4-(5,6,7.8-tetrakydro-1,8-naphthyridin-2-
vE busyBamina}-2~((5-irifluoromethylpyrimidin-2-yl} amine} butancic acid: To a muxture
of {83-Z-amino-4-((2,2-difluoroethyl) {4-(5,6,7 B-tetrahvdro-1,8-naphthyridin-2-y1)
butyljamino} butancic acid {160 mg. 432 pmol} and 2-chloro-5-(triflucromethyhpynimidine
(87 mg, 475 umol} in FO (0.3 mL) and THF {2 mL} was added NaHCG: (73 mg, 864 umal)
and the resulting mixture was stitred at 70° C for | b and then allowed to cool to 1t and
concentrated in vacuo. The coude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESTH): sz = 517.2. THNMR (400 MHz, Methanol-ds) 8 ppm 8.62 (s,
2HY7.60(d, =750 Hz, 1 H) 6.65(d, =728 Hz, 1 I 633 -6.64 (m, 1 H) 4.78 (dd, J=8.49,
518 Hz 1HY383{td, /=15.05,342Hz, 2H)335-362(m, 6 H)2.76-288 (m, 4 H) 246 -
259¢m, 1 H)230-243¢m, 1 H) 1.74-2.02 (m, 6 H).
{0413] Compound 96: (8)-2-((S-bromopyrimidin-2-y} amino}-4-{(2,2-diffuoroethyl (4-
(5,6, 7, 8~tetraliydro- 1, 8-naplithyridin-2-yi} butyDamine} butanoic acid To a mixture of (8)-
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2-amino-4-((2 2-difluorocthvl)y  (4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-y1}  butyDamine)
butanocic acid (160 mg, 432 pmol) and S-bromo-2-chloropyrinudine (84 mg, 475 wmol) in THF
{2 mL), Ho0 (0.5 mb) was added NaHCO: (73 mg, 864 pmol) and the resulting nuxture was
stirred at 707 C for 1 h and then allowed to cool to 1t and concentrated i vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESE+):
m/z = 527.1. 'TH NMR (400 MHz, Methanol-d/} 8 ppm 8.55 (5, 2H) 7.59(d, /=728 Hz, 1 H}
632-671(u, 2H) 473 {dd, /=838, 507 Hz, 1 H) 382 (1d, /=14.88, 331 Hz, 2H) 335 -
360 (m, 6} 2.75-285(m, 4H) 246-260¢(m, 1 H)229-243¢m, § H) 1.74-200(m, 6
H).

{6414} Compound 97: {(8-4-((2,2-difluoroethyl} (4-{5,6,7,8-tctrahydro-1,8-naphthyridin-2-
v butyilamino)-2-{{ 2-{triffuoromethypyrimidin-4-yi} amino} butanoic acid: To a mixtare
of (S)-2-amino-4-((2,2-difluoroethyly {4-(3,6,7 8-tetrahydro-1,8-naphthyndin-2-y1}
butyDanune) butancie acid (160 mg, 432 wmol) and 4-chloro-2-(triflucromethyljpyrinudine
{87 mg, 475 umol) in THF (2 ral), HaO (0.5 mL) was added NaHCO; (73 mg, 864 ymol) and
the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated
in vacue. The crude residae was purified by reverse phase prep-HPLUC to give the utle
compound. LCMS (EST+): m/z = 517.2. TH NMR (400 MHz, Methanol-ds) & ppm 8.29 (br 4,
J=639Hz, [ H)7.60(d. J=T50Hz TH)698-709{m, 1 H)6.31 -670(m, 2H)485-491
(m, THY 383 (td, A=14.94 320 Hz, 2H) 336364 (m, 6 H)2.76 - 285 (m, 4 H} 249 - 2.62
{m, TH)2.33-246(m, 1 H) 1.75- 199 (m, 6 H).

{6418} Compound 98: (8)-2-((6-{1 H-pyrazol-I-yl}  pyrimidin-4-pl)  amino)-4-{(2,2~
diffuoroethyl} (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2~-vl} butyllaming) butanoic acid: To
a mixtare of {§}-Z-amno-4-((2,2-difluorocthyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butyljamino) butanoic acid (100 mg, 270 pmol) and 4-chloro-6-(1H-pyrazol-1-v1} pynimidine
(54 mg, 297 umol} in DMA (2 mL) was added DIPEA (235 ul, 1.35 mmol} and the resulting
mixtoure was stirred at 70° C for 1 h and then allowed to cool to 1t and concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+): wm/z = 515.2. 'TH NMR (400 MHz, Methanol-ds) S ppie 8.61 (brs, 2H) 793 (s, 1 H)
7594, =728 He, LD 73 (brs, TH) 635 -6.74 (m, 3H} 4.98 (brs, 1 H) 385 (1d, /=14.99,
331 Hz 2H)339-366(m, 6 H}2.75-287 (m, 4 H)236-270{m, 2H}1.75-201 (m, 6
H).

{0416] Compound 99: (&-4-((2, 2-diflucrocthyl) (4-(5,6,7,8-tetrabydro-1 -naphthyridin-2-
vi butyBaminag)-2-(2-(pyridin-3-yl} guinazelin-4-yi} anino} butansic acid: To a mixture of
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{§)-2-amino-4-{(2,2-difluorccthyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyllamine)
butanoic acid {100 mg, 270 umol) and 4-chloro-2-(pyridin-3-v1} quinazoline (72 mg, 297
pumol) i DMA (2 mlb) was added DPIEA (235 pl., 1.35 mmol} and the resulting nuxture was
stirred at 707 C for 1 h and then allowed to cool to 1t and concentrated i vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESE+):
m/z = 5763 'H NMR (400 MHz, Methanol-ds) & ppm 9.88 {d. /=1.76 Hz, 1 H} 9.52(d, /=8 38
Hz, Y 9.16(d, /=551 Hz, | H) 873 (d, /=838 Hz, 1 H) 835 (dd, /=8.27, 584 Hz, 1 H)
QI2-821{(m, 2H}788-79 (m, 1 H}759(d, =728 Hz 1 H}636-6.69(m, 2H) 554
(dd, =860, 551 He, 1 H)359-393(m, 4 H)}340-354¢(m, 4 H)2.65-288 (m, 6 H) 1.75
-2.01 {m, 6 H).

{8417} Compound 166: (S} 4-(((R}-2-methoxypropyl) {4-(5,6,7, 8-tetrabydro-1,8-
naplithyridin-2-yi} butyliamino)-2-({2-(pyridin-3-yi) guinazolin-4-yl} amine) buianoic acid:
To a mixture of (SyZ-amino-4-({{R}-2-methoxypropyl) {(4-(5,6,7 $-tetrabydro-1.8-
naphthyridin-2-v1} butvl}amino) butanoic acid {100 mg, 264 ymol} in DMA (2 mL} was added
DIPEA (171 mg, 1.32 mmol} and d-chloro-2-(pyvridin-3-y1) quinazoline (70 mg, 291 wmol) and
the resulting mixture was heated to 100° C for 2 b and then allowed to cool to 1t and
concentrated in vacuo. The resulting crude residue was purified by reverse phase prep-HPLC
to give the tithe compound. LCMS (ESH): m/z = 5843 (MY H NMR (400 MHz,
Methanol-ds)  ppm 957 {s, 1 H) 8.85 {brd, /=795 Hz, 1 H) 8.63 (d, /=4 40 Hz, 1 H} 8.16 (d,
J=8.19 Hz, 1 Hy 7.77 - 7.90 (m, 2 H) 7.51 - 7.59 (m, 2 H) 7.12 (br . J=7.34 Hz, 1 H) 632 (d,
JFI2VHz, VER3 75 (bors, THD337-349(m, TH)327(s, SH) 288 -3253(m, 6 H) 2.64 (br
LSO HzZ 2HY 245 -257 (m, 3H) 232 (brdd, 1479, 514 Hz, 1 HD 177 - 186 (m, 2
Hy1.71 {(brs, 4 H)} 1.10-1.20 {m, 3 H).

Scheme 9, Compound 101
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10418} Step 1. N-QfmethybsulfonyDethy~4-(5,6, 7, 8-tetrahydro- 1, 8-naplthyridin-2-yi)
butanamide: To a mixture of 4-(3,6,7 8-tetrahydro-1 8-naphthyridin-2-y1} butanoic acid (20 g
63.56 mmol) in DCM (400 mL) was added CDE (11 .34 g, 69.92 mmol) at 0° C and the resulting
mixture was stirred at 1t for 1 h, at which time, 2-(methyisulfonvlethananune hydrochlonde
(11.16 g, 69.92 mmol) was added and stirred at rt for an additional 2 b. The mixture was dihuted
with H2O and the layers were separated. The agueous layer was extracted with DUM and the
combine organic extracts were dried over NaxSGq, filiered, and concentrated i vacuo. The
crude residue was re-dissolved in EtQAc (80 mL) and then heated to reflux, at which time,
hexanes (20 mL} was added and the mixture was cooled to rf causing a precipitate to form. The
solid was filtered and the filtrate was concentrated in vacuo to give the title compound. LCMS
(ESI+H): m/z = 325.9 (M+H)™
{0419] Step 20 Nef2-{methylsulfonyllethyli-4-(5,6,7,8-etraliydro~1 , 8-naphthyridin-2-yi)
butan-i-amine: To a solution of LiAIHa (1.28 g, 33.80 mmol) in THF (20 mL) at 0° C was
added N-(2-(racthvlsulfonyhethvl}-4-(5,6,7 8~tetrahvdro-1,8-naphthyridin-2-vl) butanamide
(5 g, 15.36 mmol) and the resulting mixture was heated to reflux for 12 h and then cooled to 1t
The mixtare carefully neutralized by the addition of H:O (1.3 mb), 1 Mag. NaDH (1.3 mL},
then HoO (1.3 mbL} again, followed by drying over MgS04. The mixture was filtered and
concentrated under reduced pressure to give the title compound that was used without further

purification. LCMS (EST+) m/z = 311.9 (M+H)"
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{8428} Step 3. {Slmethy! 2-({{(benzploxyicarbonylamino)-4-((2-(methylsaulfonyflethyl) (4-
(3,6, 7. 8-tetrakydro- I, 8-naphthyridin-2-yi} butyllamine} butanoate. To a mixture of N-(2-
{methylsulfonyhethyi}-4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-v1} butan-1-amine (3 g, 9.63
mmol} and {8}-methyl 2-(¢(benzyloxycarbonyiiamino}-4-oxobutancate (2.56 g, 9.63 mmol)
i DCE (30 mL) at 0° C was added AcOH (862 ul, 14.45 mmol) then NaBH(OAc) (3.06 g,
14.45 mumoly and the resulting mixture was stirred at 1t for 1hr. The mixture was diloted with
McOH and then concentrated under reduced pressure. The crude residue was taken up in DCM
and sat. aq. NaHCOs and the lavers were separated. The aqueous layer was extracted with DCM
and the combined organic extracts were dried over Na:8SOu, filtered, and concentrated ender
reduced pressure. The crude residue was puritied by normal phase silica gel chromatography
to give the title compound. LOMS (ESIH+H): w/z = 5614 (M+H)™
{30421] Step 4 8)-2-(({bengyloxy)carbonyiiamino}-4-({2-(methyisulfonyieibyil {4-¢3,6,7,8-
fetrahydro-1,8-naphthyridin-2-yf} butyflamino} buianoic acid: To a mixture of (S)-methvl 2~
{{{benzvloxy)carbonvhamino}-4-({2~(methylsulfonyliethvl) {4~(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butvl}amine) butancate (1 g, 1.78 omoly in 111 THFE MeOHALO (9 mlL)
was added LiIOH O (150 mg, 3.57 mmol} and the resulting mixture was stirred at 1t for T h
The mixture was adjusted to pH = 6 by the addition of 1 M aqg. HCI and then concentrated in
vacuo to give the title compound that was used without further purification. LCMS (ESIH): m/z
= 5472 (M+H)™
{0422) Step 5. (Ki-Z-amino-4-{{2-(methplsulfonyllethyly  {(4-{5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-vl}  bwyllamino}  butenocic  acid.  To a  solution of (8)-2-
{{(benzvioxyearbonvhamino }-4-((2-(methylsulfonylethyl) {(4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butyDanuino} butancic actd hydrochlonide {1 g, 1.71 mmol) in i-PrOH (20
mb.} was added 20 wit% Pd{OH»/C (241 mg} and the resulting mixture was stirred under an He
atmosphere for 12 h. The mixture was filtered and concentrated in vacuo to give the title
compound that was used without further parification. LUMS (ESH): my/z = 413.1 (M+Hy™,
{3423} Step 6 (8= 2-{{ I-methyl-1 H-pyrazolof 3 4-djpyrimidin-4-yt} arnino-d-{{2=
{methyisulfonyethyl) (4-05,6,7,8-tetralydro- 1 8-naphthyridin-2-yl} butyllamine) butanoic
acid: To a mixture of (83-2Z-amino-4-{(2-(methyisulfonyDethyl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-y1} butyDamino) butanoic acid (100 mg, 242) in THF 2 mL) and Hz0 (0.5 ml)
was added NaHCOs (61 mg, 727) followed by 4-chloro-1-methyl-1H-pyrazolof3.4-
dipyrimidine (49 mg, 291 umol) and the resulting mixture was stitred at 70° C for 18 h and
then allowed to cool to rt and then adjusted to pH = 6 by the addition of | M ag. HCI and then
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concentrated iz vacuo. The crade residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESE+): m/z = 543 2 (M-+H)™. 'H NMR (400 MHz, Methanol-ds) 8 ppm
8.6 {s, IH)B.50 (s, L H)7.59(d, /=728 Hz, L H) 6.67 {d, /=750 Hz, | H)5.10 (br dd, J=8.05,
SIBHz 1H)410(,3H)3.70-390 (m, 4 H) 3.53-3.68 (m, 2 H33.49-3.53 (m, 2 H) 335
“343(m, 2HY3 13 (3, 3277280 (o, 4 253 -2.77 (m, 2 H) 1.77 - 2.00 {m, 6 H).
{0424} Compound 102  {(8-4-((C-(methylsulfonyllethyly  (4-{5,6,7,8-tctrabydro-1,8-
naphthyridin-2-yi}  butyllamino)-2-{(S-rifluoromethylpyrimidin-2-yl} amino} buranoic
acid: To a solution of (8)-2-amino-4-{(2-{methvisulfonyhethviy (4-(5,6,7.8-tetrahvdro-1,8-
naphthyridin-2-v1} butyljamino) butancic acid (100 mg, 242 ymol} in THF (2 ml) and HO
(0.5 ml} was added NaHCOs; (&1 mg, 727 pmol) followed by 2-chiore-5-
(trifluoromethyDpyrimidine (53 mg, 291 wmol) and the resulting mixture was stirred at 70° C
for 18 h and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M aq.
HCI and then concentrated in vacuo. The crude residuc was purified by reverse phase prep-
HPLL to give the title compound. LCMS (EST+H): m/z = 559.2 (M+H)". TH NMR (400 MHz,
Mothanol-da) Sppm 860 (3, 2H} 759 (br d, =721 Hz, L H) 665 (4, =734 Hz, 1 H}4.77 (br
dd, =801, 495Hz T H)3.67-382(m, 4 H)349-354 (m, 2H)}332-349 (m, 4 H)3.13
(8, 3H)275-286{m, 4 H)246-258(m, 1 H}236(brs, TH)192-199(m, 2 H) 1.84 (br
3,4 H).
{425} Compound 163: (8}-2-{{S-bromopyrimidin-2-yi} @rin Q=g ({2
{methylsulfonyliethyl) (4-{5.6,7,8-tetraliydro-1, 8-naphthyridin-2-yl} butvllamine) butanoic
acid: To a mixture of (8)-Z-amino-4-{(2-(methyisulfonyhethyl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyndin-2-v1} butvlanuno) butanoic acid (100 mg, 242 umol) in THF (2 mL) and HO
{0.5 mL} was added NaHCGs (61 mg, 727 pmol}, followed by 3-bromo-2-chloro-pyrimidine
{51 mg, 291 umol} and the resulting mixture was stirred at 70° C for 18 h and then allowed to
cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HC and then concentrated in
vaeno. The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOMS (BSEH): m/z = 569.0 (MAH)YT TH NMR (400 MHz, Methanol-ds) 8 ppm 8 44 - 8 56 (m,
ZHY759(d. /=728 Hz, I H) 666 (d, =728 Hz, I H}468-477 (o, F H)368-382(m, 4
Hy349-385¢m, 2 H)332-349 (m, 4 H) 313 (s, 3 H} 2.76 - 2.87 (m, 4 H) 246 - 2.58 {m,
THY228-243{m, 1 H) 1.96(q, /=590 Hz, 2H) 1.83 {brs, 4 H).
{6426] Compound 104:  (S)-4-((2-GmethplsulfonyDethyl)  (4-(3,6,7,8-tetrakydro-1,8-
naphithyridin-2-yi} buyllamino)-2-((2-(triffuoromethylipyrimidin-4-y} amino} butancic
acid: To a muxture of (S)-2-amino~-4-{(2-(methyisuifonyvhethyly (4-(5.6,7 8-tetrahvdro-1,8-
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naphthyvridin-2-y1} botvhamine) butanoic acid (100 mg, 242 pmol} in THF (2 mL) and HO
(0.5 ml} was added NaHCO: (61 mg, 727 pmol) followed by  4-chloro-2-
{trifluoromethyDpyrivudine (53 mg, 291 umol} and the resulting mixture was stured ap 70° C
for 18 h and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of | M ag.
HCl and then concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESH): m/z = 559.1 (M+H)". 1H NMR (400 MHz,
Mothanol-d) & ppro 826 (brd, J=595 Hz, | H) 759 (d, J=7 28 Hz, 1 H) 6.92 (d, /=639 Hz,
THY6.65{d, =7S0Hz 1 H)483-487(m, I H)369-380(m, 4H)349-353(mn, 2 H)
332-349(m, 4 H)3.12¢s, 3 H3 2.81 {dt, /=1229, 631 Hz 4 H) 248 -239 (m, 1 H) 230 -
242 (m, T H) 192 -2.00 (m, 2 H) 1.83 (brs, 4 H).

{08427] Compound 105: {§)-4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tctrabiydro-1,8-
naplithyridin-2-pi}  butyBaming}-2-{{I-methyi-i H-pyrazolof 3 4-djpyrimidin-4-y8  aminel
butanocic acid: To a solution of (8)-Z-aminc-4-{{{8)-2-fluoro-3~-methoxypropyl) (4-(5,6,7.8-
tetrahydro-1.8-naphthyridin-2-vi) butyhamino) butanoic acid hydrochloride (100 rag, 231
pmol) i THF (2 mL) and Ho( (0.5 mL) was added NaHCGs (88 mg, 693 pmol), and then 4-
chloro-1-methyl-1H-pyrazolo3 4-djpvrimidine (43 mg, 254 pmol} and the resolting mixture
was stirred at 70° C for 1 b and then allowed to cool to 1. The mixture was adjusted to pH= 6
by the addition of 1 M ag. HC and then concentrated i vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5203 (M+H)".
'H NMR (400 MHz, Methanol-ds) § ppm 8.63 (s, L H) 8.30 (5, I H) 7.59(d, /=728 Hz, 1 H)
667(d, =7T30Hz, TH)513-5334(m, 1 H)5.08 (brdd, /=849, 540Hz, 1 ) 410(s,3 H)
363-374{(m, 4AH)349-363(m 4H)3 41, 5H)2.76-288(m, 4H)2.55-273(m, 2 H)
1.75-2.02 (m, 6 H).

Scheme 18, Compound 1836:
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{8428} Stepl: (8)-2-((5-bromopyrimidin-4-yfaminol-4-(((R)-2-methoxypropyl} (4-{5,6,7,8-
tetrabipdro-1,8-naphthyridin-2-yl} butyDaming) butancic acid: To a solution of {8)-2-amino-
4-(((R)-2-methoxypropyl} {4-(5,6,7 8~tetrakydro-1,8-naphthyridin-2-vi} butyl}amino)
butanoic acid hydrochionde (200 mg, 482 pmol) and S-bromo-4-chloropyrimidine (102 mg,
330 umol} in THF (4 mb) and H20 (3 mb} was added NaHCO3 (202 mg, 2.4 mmol) and the
resulting mixture was stirred at 70° C for 2 h and then cocled to 1t and concentrated in vacuo
to give the title compound that was used without further purification. LCMS (ESI+): avz =
5353 (M+HY"
{0429] Step 2: (BA-(({R}-2-meshoxypropyl) (4-{5,6,7,8-tctraliydro-1, 8-naphthyridin-2-yi}
butylamino}-2-(pyrimidin-d-ylamino)  butanoic acid: To a solution of (S)}-2-((5-
bromopynimidin-4-vi) anmino}-4-{{{R)-2~methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-v1} butyljanmino} butancic acid (150 mg, 280 wmol} in MeQOH 2 mL} was added
10 wi% Pd/C (297 mg) and the resulting mixture was stirred under an Hz atmosphere for 15 h
The nuxture was filtered and concentrated in vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (EST+H): m/z = 437.3 (M+H)™. 'H NMR
{400 MHz, Mcthanol-ds} & ppm 841 (s, 1 H) 8.03 {(brd, /=611 Hz, 1 H} 7.21 {d, J=7.34 Hz,
TH}6.63(brd, /=599Hz 1 H}643(d, /=734 Hz 1 H)443 (brs, 1H)376(brs, 1 H} 337
342 (m, SH)335(s, 3H) 291 -3 8 m, SHY 2.72(t, =611 Hz, 2 H) 2.60 (brs, 2 Hy 2.21
“234 G, THY 203 - 2085 (m, T H) 180 (At J=1174, 599 He, 2H) 173 (brs, 4 H) 1.20 (d,
J=6,11 Hz, 3 H}.
{6430} Compound  187:  (Sh-4-({2-{methylsulfonyethyl}  {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino}-2-(C-(pyridin-3-yl} guinagolin-4-yl} amino) butanvic acid:
To a solution of {8)-Z-amno-4-((2-(methvisulfonyijethvly (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyDanino) butanoic acid (100 g, 242 umol} in DMA (2 mL} was added
DIPEA (210 L, 1.21 mmol) and 4-chloro-2-(pyridin-3-v1} quinazoline (89 mg, 242 umol and
the resulting mixtare was stirred at 100° C for 2 h and then allowed to cool to 1t and then
concentrated in vacuo. The coude residue was purified by reverse phase prep-HPLC to give the
title compound.). LCMS (EST+H): m/z = 6183 (M+H)". ‘H NMR (400 MHz, Methanol-¢a) &
ppm 957 (d, =147 Hz, 1) 884 (dt, /=8.04, 185 Hz, 1 H} 861 (dd, =489 171 Hz, 1 H)
812(d, /=7 70Hz 1 H)7.83-788(m 1 H}7.76-782{m, 1 H)748-755(m, 2H) 734 {d,
J=T34Hz 1HY645(d, =734 Hz, T H)S505{t, J=6.05Hz, 1 H}326-331 (m, 2 H) 324 {t,
J=556 Hz, 2HY 300 -3.07 (o, 2ZH) 284 - 293 (m, 4 H) 2.61 - 2.77 (m, 7 H) 2.36 - 2.46 {(m,
TH222-232, VB 176 - 191 (m, 4 H) 1.57 - 172 (m, 2 H).

181



WO 2021/225912 PCT/US2021/030363

{8431} Compound 108 SR2-((6-{1H-pyrazol-1-pl}  pyrimidin-4-yi}  amino}-4-{{{8}-2~
Jtuoro-3-methoxypropyl) {4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyliaming}
butanoic acid. To a mixture of 4-chloro-6-(1 H-pyrazol-1-yl) pyrinudine (30 mg, 277 umol} in
DMA (2 mL} and was added DIPEA (201 uL, 1,15 mmol} then (8)-2-amino-4-({{5)-2-fluoro-
3-methoxypropyl) (4-(5,6,7 8-tctrahydro-1,8-naphthyridin-2-v} butyljamino) butanoic acid
hydrochloride {100 mg, 231 ymol) and the resulting mixture was stirred at 70° C for 18 h and
then allowed to cool to 1t and then adjusted to pH = 6 by the addution of 1 M ag. HCI and then
concentrated 77 vacno. The crade residue was purified by reverse phase prep-HPLC 1o give the
title compound. LCMS (ESE+): my/z = 541.3 (M+H)™ TH NMR (400 MHz, Methanol-ds} 8 ppm
849 (brs, THD 828 (brs, IH 772 (5, V) 726 (brs, | H)6.87 (5, 1 H} 642 - 653 (0. 2 H)
476¢brs, FH3466(0rs, 1H)346-35%(m, 2H}332-332(m, 3H) 290 (brs, 2H)2.65
(brd, J=6.60Hz, I0H) 219 (brs, T H}2.09 (brd, /=501 Hz, 1 H) 1.82 {brs, 4 H) 1.62 {brd,
J=672 Hz, 2 H).

{0432} Compound 109: (8-4-(0(8)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-vl} bautyBaminol-2-((2-(pyridin-3-yl) gquinarolin-d-yl} amino) butanoic acid:
To a mixture of 4-chloro-2-(pyridin-3-viy quinazoline {67 mg, 277 umol} in BMA (2 mL)} and
was added DIPEA (201 pL, 115 mmol) then (8)-2-amino-~4-({({S)-2~-fluoro-3-methoxypropyl)
{4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1} butyDamino} butanoic acid hydrochlonide (100
mg, 231 wmol) and the resulting muxture was stirred at 70° C for 18 h and then aliowed to cool
to 1t and then adjusted to pH = 6 by the addition of 1 M aq. HCl and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+3): w/z = 602.3 (M+H)". 'H NMR (400 MHz, Methanol-¢s) & ppm 9.56 (d, /=147 Hz, |
Fy 8.83 (dt, /=8.04, 1.85 Hz, 1 H) 8.60 {dd, /=489, 159 Hz, 1 H} 807 {d, /=819 Hz, 1 H)
TRL-785(o, THPT773-779(m, T H)744-752{(m, 2H)725(d, /=721 Hz, T H) 639 (d.
JI34He, THS09 (brt, =569 He, 479 (brs, 1 FD 340359 (m, 2H}3.22 (5,3 H)
330-3.16 (m, 2 H)3.03¢dt, /=14.03,900Hz, 2H) 280289 (m, 1 H}2.67-2.76 {in, 2 H)
258-266(m,5H)237-245@m, 1HY221-22% (o, TH) 179192 {m, 2 H) 1.74 (br dd,
J=12.53, 581 Hz, 3 HY 159 - 1.66 (m, 1 H),

10433] Compound 118: (8-4-0(18}-2-fluoro-I-methoxypropyl} (4-(5,6,7,8-teiraliydro~1,8-
naphihyridin-2-y8} butyDamino}-2-{(5-phenyplpyrimidin-4-yf} amino} butancic acid: To a
solution of (8)-2~({53-bromopyrimidin-4-y1) amino}-4-({({8)-2-fluoro-3-methoxypropyly (4-
{(5.6,7 8-tetrahydro-1, 8-naphthyndin-2-vl) butylanuno) butanoic acid (200 mg, 361 pmol) and
phenyiboronic acid (33 mg, 434 pwol} in | 4-dioxane (2 mL) and O {1 mL} was added
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Pd{dppHiCl: (26 mg, 36 pmol} and KeC{h (50 mg, 361 wmol) and the resulting mixture was
stirred at 106° € for 1 b and then aliowed to cool to rt and then concentrated in vacuo. The
crude residue was punified by reverse phase prep-HPLC to give the title compound. LCMS
(BST+): m/z = 5513 (MDY 'H NMR (400 MHz, Methanol-d) Sppm 8§84 (5, L HI 821 (5, |
Hy 7356763 (m, 6 H)6.65{d, J=734 He, T H}S5.09-528 (0, 2H) 3. 70 (br d, }=342 Hz, 1
Hy3.54-368{m, 3 H}348-353 {(m, 3 H)339(s. 3 H) 334 (brs, 3 H) 280 (dt, J=12 &1,
637Hz 4 H) 238 (brt, J=11 98 Ha, 1 ) 239 ¢(brd, J=6.24 He, 1 H) 1.94 (g, =590 Hz, 2 H)
1.80 (brs, 4 H).

{0434} Compound 111 8-2-((S-cyanopyrimidin-2-yl} amino)-d-((2-phenoxyethyl) (4~
(5,6, 7. 8~tetrakydro- 1, 8-naphthyridin-2-y} butyBaminal butanoic acid: To a mixture of (8)-
2-amino-4-({2-phenoxyethvly  (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-v1)  butyhamino)
butanoic actd {100 mg, 234 nmol} in 4:1 THFHO (2 mL} was added 2-chloropyrimidine-5-
carbonitrile (36 mg, 258 pumol) and NaHCGOs (59 me, 703 umol) and the resulting mixture was
stirred at 70° C for | h and then allowed to cool to 1t and then adjusted to pH = 6 by the addition
of T M ag. HCl and then concentrated i» vacuo. The crude residue was purified by reverse
phase prep-HPLC 1o give the title compound. LCMS (ESI+): m/z = 330.2 (M+FD)™ 'H NMR
{400 MHz, Methanol-da) S ppm 8,43 (brs, LH) 835 (brs, FH) 7.33{d. =734 Hz, 1 H} 7.16
~T24{(m, 2HY687-697(m, TH)6.78-685(m, 2 H) 6,48 (d, J=7.34 Hz, 1 H) 4 47 (1, J=6.17
Hz, 1415 J=526 He, 2HY335-343(m, 2H)2.99-324 (m, 4 H} 297 -29%{m, 1 H)
292(brd, =5 75Hz, 2H}263-276{m, 4 H)220-233(m, 1 H}2.04-2.15 (m, 1 H) 1.70
~1.91 {m, 6 H).

{84358} Compound  112:  (8-2((IH-pyrazolof3 4-djpyrigidin-4-yl}  amino)-4-((2,2~
diffuoroethyl} (4-(5,6,7,8-tetrahydro-1,8-naplhthyridin-2-yi} butyllamine} butanoic acid: To
a mixture of {(§)}-2-amino-4-((2,2-diffuoroethyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yi)
butyDamine)} butanoic acid {100 mg, 270 wmol) and 4-chioro-1H-pyrazolo]3 4-dpyrimidine
(46 mg_ 2975 ymol) in Ho(d (0.5 mL) and THF (2 mL) was added NaHCOs (45 mg, 540 pumol)
and the resulting mixture was stirred at 70° € for 15 h and then allowed to cool to it and then
adjusted to pH = 6 by the addition of 1 M ag. HCl and then concentrated iz vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (EST+):
m/z = 4892 (M+H)Y". 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.18 (s, 1 H) 8.01 (s, 1 H} 742
(brd, J=750Hz, 1H}OS0( =728 Hz 1 H)S68-613(m. 1 H)489-498 (m, 1 H}3.38
(brd, =551 Hz, 2H) 282 -295(m, 2H) 256 -2.77 (m, 8 H) 224 (brs, L H) 2.13 (br d,
=6.1THz, T1HY) 178~ 197, 4 H) 149 - 175 {m, 2 H}.
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[8436] Compound 113 (8h-d-(opclopropyi(4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-yi}
butyamina}-2-((I-methyl-1H-pyrazolef{3,4-djpyrimidin-4-pi} amino} butanoic acid: To a
nuxture of {8)-2-amno-4-{cyclopropyi{4-(5,6.7 8-tetrahydro-1, 8-naphthyndin-2-vi)
butyDamino} butanoic acid hvdrochloride (170 mg, 444 umol) in 4.1 THFEHRO (2.5 mL) was
added 4-chloro--methyi-1H-pyrazolof3,4-dipyrimidine (75 mg, 444 umol) and NaHCO: (112
mg,. 1.33 mmol) and the reselting mixture was stirred at 70° € for 1 h and then allowed to cool
to 1t and concentrated i1 vacuo. The crude residuc was purified by reverse phase prep-HPLC
to give the title compound as the hydrochioride salt, LCMS (ESI+): m/z = 4792 (M+H)y™. 'H
NMR (400 MHz, InOy: S ppm 832 - 847 (m, 2 H) 751 {brd, /=660 Hz, 1 H} 656 (brs, 1
H)485(rs, 1H)403¢hrs, 3H)329-363(m 6H)238-291 (m, 7H) 164-195(m, 5
H) 0.90 - 1.09 (m, 4 H).

{0437} Compound 114:  (S)-d-{opclopropyl{4-(5,6,7 8-tetraliydro- 1, 8-naphthyridin-2-yi}
butyhamino)-2-{{S-Griflucromethphpyrimidin-2-yl} amino} butancic acid: To a mixture of
(8)-Z-anmuno-4-(cyclopropyl(4-(5,6,7 8-tetrahvdro- 1, 8-naphthyridin-2-y1) butyamino}
butanoic acid hydrochloride (170 mg, 444 umol) m 4.1 THEF/H0 (2 mL) was added 2-chloro-
S-(trifluoromethylipyrimidine (89 mg, 488 umol} and NaHCO: (112 mg, 1.33 mmol} and the
resufting mixture was stirred at 70° € for 1 h and then aliowed to cool to ¢ and concentrated
in vacuo, The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LOMS (EST+): m/z = 493 2 (M+H)™, TH NMR (400 Mz, D:0): 8 ppm 8.61 (br s,
2HY749(d, J=T34 Hz, LH) 653 (d, /=721 He, 1 H) 456 -4.68 (m, 1 H)3.24-358 (m, 6
Hy 261 -293 (m, SHY 250 (brs, 1 H) 235 (brs, 1 H) 163 - 1.95 (m, 6 H) 0.96 (br dd,
J=12.59, 758 Hz, 4 H).

{8438} Compound 115:  &h-4-foyclopropyi(4-{5,6,7,8~etrab ydro-1 S-naphthyridin-2-pi)
busylaminol-2-((2-(irifiuoromethypyrimidin-4-yf} amino} butanoic acid: To a mixture of
{S)-2~-amino-4~{cyclopropyl{4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1) butylamine)
butanoic acid hvdrochlonde (170 mg, 444 gmol} i 4:1 THEH2O (2 mL) was added 4-chloro-
2-{trifluoromethybpyamidine (89 mg, 488 umol) and NaHCO: (112 mg, 1.33 nunol) and the
resulting mixture was stured at 70° € for 1 b and then allowed to cool to 1t and concentrated
in vacuo. The crude residue was purtfied by reverse phase prep-HPLC to give the utle
compound. LCMS (ESE+): m/z = 4932 (M+H)". 'H NMR (400 MHz, Methanol-di): & ppm
8.09(brs, TH) 734 (brd. /=728 Hz, 1H) 671 (brs, 1 H}) 648 (brd. J=6 84 Hz, 1 H) 6 .41 -
6.4  m, THY 456 (brs, TH) 339 (brs, 2ZH) 282 -316 (m, 4 H) 2.58 - 2.73 (1, 4 H) 2.25 (br
d,J=595Hz, TH}2.09 (brd, J=1147Hz, 2H) 165- 189 (m, 6 H) 0.44 - 0.76 {m, 4 H).
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{86435} Compound 116: (8)-2-{( 1 H-pyrazolof3,4-djpyrimidin-4-yi) G gi-de
(eyclopropyl{4-{5,6,7,8-tctrahydro-1, 8-naphthyridin-2-pl} butyflamino} butancic acid: To a
nuxture of {8)-2-amno-4-{cyclopropyi{4-(5,6.7 8-tetrahydro-1, 8-naphthyndin-2-vi)
butyhamino) butanoic acid hyvdrochloride (170 mg, 491 pumoly in 4:1 THFHRO (2 mbl) was
added 4-chioro-1H-pyrazolo|3 4-d]pyrimidine (83 mg, 540 umol} and NaHCO: (124 mg, 147
mmol} and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and
concentrated /1 vacuo. The crude residue was purified by reverse pbase prep-HPLC to give the
title compound. LCMS (ESTH): m/z = 4652 (M+H)". 'H NMR (400 MHz, D:0): & ppm 8.63
(s, 1H}836 (s, 1 H) 7.52(brd, J=734 Hz, | H}) 6.56 (brd, /=734 Hz, 1 H) 5.02 (brs, | H)
330-360(m, 6 HY237-288 (m, TH) 1.68-1.94 (m, 6 H) 091 - 1.067 (m, 4 H).

[3440] Compound 117 (-2-({S-cyclopropylpyrimidin-2-yl} amino}-4-({2-phenoxyetiiyl)
{4-(5,6,7 8-setraliydro- I, 8-naphthyridin-2-yl} butyllamine} butanoic acid: To a mixture of
(8}-Z-amuno-4-{{2-phenoxyethyl} (4-(3,6,7 &-tetrahydro-1, 8-naphthyridin-2-vl} butyljamine}
butanoic acid (100 mg, 234 pmol} m 41 THF/HO (2 ml) was added 5-cyclopropyi-2-
fluoropyninudine (36 mg, 258 wwol) and NaHCO: (59 mg, 703 pmol) and the resulting nuxture
was stirved at 70° C for 1 h and then allowed to cool to 1t and concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (ESHH)
m/z = 5453 (M+H)". 'H NMR (400 MHz, Deutertum Oxide) 5 ppm 8.27 (brs, 2 H) 7.48 (br
A F=T21H, THY 728 -739 m, 2H3 7.02- 712 (m, 1 H) 6.9  (br d, J=7.95 He, 2 H) 6.52
(=T34 Hz, T HY463-472(m, 1 H) 433 (brs, 2H)3.65 (brs, 2H) 328 -334 (m, 6 H)
265-280{m, 4253 (brs, I 231 (brd, 3=770Hz, THY 1.70-1.94 (0, TH) 0,98 - 1.09
(o, 2H) 0.67 (g, J=5.09 Hz, 2 H}.

{8441} Compound 118: (8b-2-((-cyanopyrimidin-2-yi) aeminoj-4-((2,2-difluoroethyl) (4-
(3,6, 7. 8-tetrakiydro-1,8-naphthyridin-2-yi} butyllamino} butansic acid. To a mixture of (8)-
Z-amino-4~((2 2-diftuorocthyly  (4-(5.6,7 8-tetrahvdro- 1, 8-naphthyridin-2-vl}  butvllamino)
butanoic acid (100 mg, 270 wmol, 1 eg} and 2-chloropyrimidine-S-carbonitrile (41 mg, 297
pmol} in HoO (0.5 ml} and THF {2 mL} was added NaHCO: (45 mg, 340 pmol) and the
resulting mixture was stirred at 50° C for | h and then allowed to cool to rt and then adjusted
to pH = 6 by the addition of T M ag. HCY and concentrated i vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compoand. LCMS (EST+): m/z =474 3.
H NMR (400 MHz, Methancl-di} S ppm 8. 64 (br. s, 2H) 7.60 (4, }=7 34 Hz, 1 H) 6.25 - 6.74
(o, 2H) 4.78 (dd, J=8.56, 526 Hz, 1 HY 382 (id, J=15.07, 336 Hz, 2 H) 335 -3.62 (m, 6 H)
273-289(m, 4H) 245 -259(m, 1 H} 226-24 (m, T H) 1.72-2.02 (m, 6 H).
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Scheme 11, Compound 119
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{34421 Step 1. (8)-2-{{S-bromopyrimidin-4-p} aminol-4-(C2,2-difluoroethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y8 butyllamino} butanoic acid: To a solution of (8)-2-amino-
4~{(2,2-difluorocthyly  {(4-(5,6,7 8-tetrahydro-1,8-vaphthyridin-2-vl) butyljamino} butanoic
acid (150 mg, 405 umol) and S-bromo-4-chloropyrimidine (94 mg, 486 umol} m THF (1.2 mL)
and Ho( (0.3 mb) was added NaHCGOs (170 mg, 2.02 mmol} and the resulting mixture was
stured at 70° C for 1 hand then allowed to cool to rt and then adjusted to pH = 6 by the addition

of 1 M ag. HCl and concentrated in vacuoe to give the title compound that was used without

{#443] Step  2: (8)-4-({2.2-difluoroethyl} (4-(3,6,7 8-tetrakydro-1,8-naphthyridin-2-yi}
butvbamino}-2-({5-phenyipyrimidin-4-yi) amino} butanoic acid: To a solution of (8)-2-((5-
bromopyrmidin-4-v1) amino}-4-((2,2-difluoroethyl) (4-(5,6,7,8-tctrahydro-1,8-naphthyvridin-
2-y1} butyhamino) butanoic acid (213 mg, 404 umol} and phenyiboronic acid {59 mg, 485
pmol) n 1,4-dioxane (I mb) HoO (0.25 nml) was added Pd{dppHCh (30 mg, 40 umol) and
KaCOs (112 mg, 808 pmol) and the resulting muxture was stiured at 100° € for 2 h and then
allowed to cool to 1t and concentrated 7 vacne. The crude residue was purified by reverse
phase prep-HPLL to give the title compound. LOMS (BESI+H): nv/z = 5253 (M+H)™ H NMR
(400 MHz, Methanol~da) 6 ppm 885 (s, | H) 822 (s, 1 ) 7.61 (5, 3 H) 7.60 - 7.68 (1, 1 H)
759 (brs, 2H)663-669(m, 1 H}630-662 (o, LH) S 13 {(brt, J=6.05 Hz, 1 H) 3.78 {brt,
F=1375H, 2Hy347-360(m, 3SH)335-344 (m, 3H)2.71-2.92 (m, 4 H} 2.53 - 2.68 {m,
1H}240(brs, TH}1.92-206{m 1H)192-201(m. 1 H)1.67-192(m, 4H).

Scheme 12, Compound 136:
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{8444 Step 1. (8)-2-{{5-bromopyrimidin-4-y} aminol-4-((2,2-difluoroethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y§ butyllamino} butanoic acid: To a solution of {8}-Z-amino-
4-{(2,2-difluorocthyl) {4-(5.6,7 8-tetrahydro-1.8-naphthvridin-2-vl} butyljanuno} butanoic
acid (150 mg, 405 pmotl) and S-bromo-4-chloropyrimidine (94 mg, 486 pmol) m THF (1.2 mL)
and a3 (0.3 mL} was added NaHCGs (170 mg, 2.02 mameol} and the resulting mixtare was
stured at 70° C for | hand then allowed to cool to 1t and then adjusted to pH = 6 by the addition
of 1 M ag. HCl and concentrated in vacue to give the title compound that was used without
turther purtfication. LCMS (ESH: wm/z = 327.2 (M+H)™.

10448 Step 20 ($)-4-(02,2-difluoroethyl}  (4-(5,6,7.8-tetrakiydro-1,8-naphihyridin-2-yi}
butybiamino)-2-{pyrimidin-d-yloming}  butancic acid: To a solution of (8§)-2-((5-
bromopyrnmidin-4-v1) ammo}-4-((2.2-diflucroethyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyvridin-
2-y1) butvijamine) butancic acid {213 mg, 404 pmol) in MeOH (3 mL) was added 10 wt%
Pd/C {60 mg)} and the resulting nuxture was stirred under an Hz atmosphere for 3 h and then
filtered and concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the tithe compound. LCMS (ESH): m/z = 4492 (MHH)" 'H NMR (400 MHz,
Methanol-da) S ppm 8.78 (s, 1 H) 821 (dd, J=7.34, 135 Hz, 1 H) 7.60(d, J=7.34 Hz, 1 H) 7.00
~708(m, 1H)6.28-673(m, 2H)}499-5.09(m, 1 H) 383 (td. J=1507, 336 Hz, 2H) 3.36
~365(m, 6 H)275-289(m, 4 H) 251 -264(m, 1H) 234-248(m, 1 H) 1.73~2.05(m, 6
H).

{6446] Compound 121: (8)-4-((2, 2-difluorocthyl} {4-(5,6,7 8=tetrahydro-1,8-naphthyridin-
2yl butpBamino}-2-((5-fluorapyrimidin-2-yl) amino) butanoic acid: To a solution of {(§)-2-
amino-4-{(2,2-difluoroethyl)  (4-(5,6,7 8~tetrahydro~-1,8-naphthyridin-2-vl}  butylamine)
butanoic acid {200 mg. 540 pmol) and 2-chloro-5-fluoropyrimidine (74 uL, 594 pmoly in BMA

(3 mL) was added DIPEA (470 ul., 2.70 mumol) and the resulting mixture was stivred at 70° C
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for 15 h and then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag.
HC and concendrated in vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LOMS (ESIH): miz = 4672 (M+HY" H NMR (400 MHz,
Methanol-ds) Sppm 816 €5, 2H) 746 {d, J=734 Hz, T H} 654 (d, =734 Hz, 1 H) 5.68-6.08
(m, 1 Hy434-449¢(m, 1 H)336-350{(m, 2H)265-282(m, 9H}251-260(m, 1 H)
1.98-2.17 (m, 2H) 1.76 - 1.96 (m, 4 H) 1 58 (q, J=6.60 Hz, 2 H).

{0447} Compound 122: (§}~4-~{(2. 2-difluoroethyl} {4-(5,6,7 8-tetrakydro-1,8-naphthyridin-
2-p8) butyDaming)-2-{{6-methyl-2-(pyridin-4-pl} pyrismidip-4-yi} amino} butanoic acid: To a
sohution of (83-Z-aminc-4-((2 2-difloorcethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi)
butyllamino} butanoic acid (150 mg, 405 umol} and 4-chloro-6-methyl-2-(pyridin-4-vi)
pyrimidine (92 mg, 445 pmol) in DMA (2 ml) was added DIPEA (71 ul, 405 wmol) and the
resulting mixture was stirred at 70° € for 12 h and then allowed to cool to 1t and then
concentrated im vacuo. The conde residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (EST+): m/z = 540.3 (M+H)™. TH NMR (400 MHz, Methanol-ds) & ppm
8534 (brd, =485 He, 2HIB 23 (brs, 2H) 743 (brs, I H) 644 - 665 (m, 1 H) 624 (5, L )
563-612(m. 1 HY4.61-4.83(m, 1 H)4.73 ¢brs, 1 H)2.92-3.26 (m, 2 H) 2.51 - 2.67 (m, 3
HY251-291(m, TH) 224 -250(m, 3H) 217 (brs, L H} 206 (brs, 1 HY 192 (br d, J=5.95
Hz, 2H) 1.60~ 1.79 (m, 3 H).

Scheme 13, Compound 123:
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{0448} Step 1. N-(2-{d-fluorophenoxypethyli-4-(3,6, 7 8-tetrakydro-1 ,8-naphthyridin-2-yi}
butanamide: To a mixture of 4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi} butanoic acid (5 g,
15.89 numol) in DCM (75 mL) was added CD1{2.83 g, 17.48 nunol) at 0% € and the resulting
mixture was stirred for 1 b To this was then added 2-(4-flucrophenoxyicthanamine
bydrochlonde (1.4 mL, 1748 mamol) and the resulting mixture was stivred at 1t for 2 b and
then diluted with HzO. The layers were separated and the agueous layers was extracted with
DICM and the combined organic extracts were dried over Na: 804, filtered, and concentrated in
vacno. The crude residue was re-dissolved i EtOAc (40 ml) and then heated to reflux.
Hexanes (15 ml) was then added and the solution was cooled fo rt causing a precipitate to
form. The solid was filtered and the filtrated was concentrated i vacuo to give the title
compound. LCMS {(EST+): m/z = = 358 .0 (M+H)™
{8449 Step 20 N-{2-(4-fluorophenoxylethyl)-4-{5,6,7, 8= ctrahydro-1 S-naphthyridin-2-pi)
butan-I-amine: To a mixture of LiATH: (580 mg, 15.56 munol} m 1 4-dioxane (30 mL} was
added N-(2-(4-fluorophenoxy jethy}-4-(5,6,7 8-tetrahvdro-1, 8-naphthvridin-2-y1} butanasmde
(2.78 g, 7.78 mmol) and the resulting mixture was heated to reflux for 30 min. and then allowed
1o cool to 1t. The mixture was cooled to 10° C and then neutralized by the cautious addition of
H20 (0.6 mL3, 1 M NaGH (0.6 mL), then FoO (0.6 mL), followed by drving over MgSO4. The
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mixture was filtered and concentrated 7n vacuo to give the title compound that was used without
further purtfication. LCMS (ESI+): m/z = 344 2 (M+H)"

{0450 Step 31 (S)-methyl 2-(({henzyloxyicarbonyflamino}-d-{(2-{4-fluoraphenoxylethyl} (4-
(5,6, 7. 8-tetrabiydro- I, 8-naphthyridin-2-y} butyHamino} butanoate: To a mixture of N-(2-{4-
flaorophenoxy)ethyl}-4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1) butan-l-amine {267 g,
777 mmol} and methyl (28)-2-(benzvioxycarbonylamino}-4-oxo-butancate {(2.17 g, 8.16
mmod) in DCE (50 mL) at 0° € was added AcOH (667 ul., 11.66 mmol) then NaBH(OAC),
(2.47 g, 11.66 mmol} the resulting mixture was stirred at 1t for 1 h. The mixture was dilated
with sat. aq. NaHCO;5 and then extracted with BCM. The combined organic extracts were dried
over NaxSQu, filtered, and concentrated /n vacue. The crude residue was purified by normal
phase silica gel chromatography to give the title compound. LCMS (ESIH) m/z = 5934
(MHH)"

[0451] Step 4 (Bp-2-({tbenmyloxylcarbonyiamino)-4-{{ 2-{d-fluorophenoxylethyl}  (4-
{5.6,7,8-tetrak ydro- 1 S-naphthyridin-2-yl} butylamine} butanoic acid: To a muxture of (8}~
methyl 2-{{{benzvioxyicarbonyamine }-4-{{2-{4-flucrophenoxyiethyl) (4-(5,6,7 B-tetrahvdro-
1, &-naphthyndin-2-y1} butyDaminc) butanoate (4 g, 6.75 mmol} in 111 THF/ MeOH/H20
{37 5 mL) was added LiOH . H0 (566 mg, 13.50 nunol) and the resuliing mixture was stirred
at «t for | b The mixture was adjusted to pH = 6 by the addition of 1 M aq. HCI and
concentrated in vacue to give the title compound that was used without further purification.
LOMS (ESEH): m/z = 5795 (MH+H)Y

{04582} Step 5. (8)-2-amino-d-{{2-(d-fluorophenoxylethvl)  {4-(3,6,7,8-tetrabydro-1.8-
naphthyridin-2-pf}  hutylamino)  butencic  acid:  To a  solution  of  (8)-2-
{{{benzyvloxycarbonylamine 3-4-({2-(4d-fluorophenoxy jethyl) (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-y1) butyljamino} butanoic acid {4 g, 6.91 mmeol} in /-PrOH (30 mb) was added
10 wit% PA(OH)2/C (1.9 g) and the resulting mixture was stitred under an Ho atmosphere for
48 h. The mixture was fillered and then concentrated i vacuo to give the fitle compound that
was used without further purification. LCMS (ESI+): nv/z = 443 4 (M-+H)™

{0483 Step 6. (8)-4-{(2-{4-fluorophenoxyjethyll (4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-
v butybaminal-2~-((I-methyl-1 H-pyrazolof3,4-djpyrimidin-4-yi} amino) butanoic acid: To
a sohstion of (S)-2-amino-4-{(Z-{(4-fluorophenoxyiethvl)  (4-(5,6,7 8-tetrahydro-1,8-
paphthyridin-2-y1} butyljamino} butanoic acid (80 mg, 180 pmol} and 4-chloro-i-methyi-
pyrazolof3.4-dipyrinudine (33 mg, 198 prool) m HxO (0.5 ml) and THEF (2 mL)} was added
NaHCO3 (76 mg, 900 umol) and the resulting mixture was stirred at 70° C for | h and then
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allowed to cool to it and concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (EST+H): m/z = 577.2 (M+H)™ 'H NMR
{400 MHz, Methanol-d} Sppm 815 (5, TH} 7.97 (s, T H) 7.21 - 746 (m, 1 H) 6.76 - 6,50 (m,
YH)6.71 (brs, 2H) 6.46 (brd, J=7.02 Hz, 1 H) 4.61 - 4.82 (m, 1 H} 4.09 (brs, 2 H) 3.92(s, 3
H3338 (brs, 2H) 321 -330(m, 4 H)2.90-3.11 (m, 3 H) 286 (brs, 1 H) 263275 (m, 4
HY 236 (brs, 1 H)2.07-2.18 (m. 1 H) 1.68 - 1.90 (m, 6 H).

Scheme 14, Compound 124
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{8454] Step 1. S-cyclopropyl-2-fluoropyrimidine: To a sohition of 5-bromo-2-flaoro-

pyrinudine (3 g, 28.25 mmol) and cyclopropylboronic acid (2.91 g, 33.90 mmol) in toluene
{100 ml}) was added KsPO4s (1799 g, 84.76 mmol}, PCyz (916 ul, 2.83 mmol) and Pd{OAck
(317 mg, 1.41 mmol} and the resulting mixture was stirred at 100° C for 10 b and then cooled
to rt. The mixture was poured into H2O and the resulting mixtuse was extracted with ethyl
acetate. The combined organic extracts were washed with buine, dred over Na:SOu, filtered,
and concentrated in vacuo. The crude residue was purified by normal phase ailica gel
chromatography to give the title compound.

{0458] Step 20 (8)-2-({S-cyclopropylpyrimidin-2-yijamino)-4-{{(R)-2-methoxypropyl) {(4-
{5.6,7,8-tetrak ydro-1 S-naphthyridin-2-yl} butylamino} butanoic acid: To a solution of (8}~
2~amino~4-{{{R}-2-methoxypropyl) {4-(5,6,7 8~tetrabydro-1 8-naphthyridin-2-y1)
butvijamino} butanoic acid hydrochloride (100 mpg, 241 umol} and S3-cyclopropyl-2-
fluoropynmiding (36.62 mg, 265.08 pmol, 1.1 eg) in THF (2 mL) and H20 (0.5 mbL) was added
NaHCOs (101 mg, 1.20 mmol) and the resulting mixture was stirred at 70° C for 12 h and then
aliowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M ag. HCI and
concentrated in varcuo. The cnude residue was purified by reverse phase prep-HPLC to give the

title compound. LCMS (ESI+): n/z =497 3 (M+HY . 'H NMR {400 MHz, Methanol-ds) 5 ppm
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8536 (brs, 2H} 760 (brd, /=685 Hz, 1 H}6.67 (brd, J=7T09 Hz, 1 H)4.86-492 {m, 1 H)
387¢(bors, THY330-354(m, 2H) 339G, 4 H)308-331 (m, SH)2.77-285(m. 4 H)2.54
(brs, L H}242(brs, THY220-225(o, T HY 1 92-200{(m, 3H) 181 (brs, 3H) 1.22 (brd,
JE550Hz, 3H 105 - 11 (m, 2H 0.82 (brd, /=477 Hz, 2 H).

{#4536] Compound 1285 {8h2o(( Hopyrazolof 3,4-djpyrimidin-4-pi}  aminop-4-((2-
{methylsulfonylethyll (4-{5.6,7,8-tetraliydro-1,8-naphthyridin-2-pl) butvllamine) butanoic
acid: To a mixture of {8)-2-amino-4-({(2-(methyisuifonyliethyl) (4-(5,6,7 8-tctrabydro-~1,8-
naphthyndin-2-v1} butvBanuno)} butanoic acid (100 mg, 242 umol} in THF (2 mL) and FhO
(0.5 mL} was added NaHCO: (61 mg, 727 wmol) followed by 4-chloro-1H-pyrazolof3,4-
dipyrimidine {45 mg, 291 umol) and the resulting mixture was stirred at 70° C for 18 h and
then allowed to cool to 1t and then adjusted to pH = 6 by the addition of 1 M agq. HCl and
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESI+): nvz = 5331 2 (M+H)Y . TH NMR (400 MHz, Methanol-ds) 8§ ppm
884¢s, TH)8 61 (s, IH) 758 (d. =734 Hz, | H)6.66{d, =734 Hz, | H}5.27 (brdd. /=8 31,
SO0 Hz 1H)38 (brd, =685 Hz, 2H}3.69-3.77 (m, 2H} 3553 -358(m, 1 H)345-333
(, 3337 (ort, S=T40HZ 2H) 312 (5,3 HI2.77-284 (m, 4 Hy 261 - 2.71 (m, 1 H} 247
~259(m, FH) 195{q, S=590Hz 2 H) 185 (td, /=13.11, 6.17 He, 4 H}.

{0457} Compound  126: (8}-2-((6-{IH-pyrazol-I-y)}  pyrimidin-4-y8  amino)-4-((2-
{methylsulfonylethiyl}) (4-{5,6,7,8~tetrabydro-1,8-napiithyridin-2-yf} butylamino) butancic
acid: To a mixture of (8)-Z-amino-4-{(2-(methyisulfonvhethyl) {(4-(5,6,7 8-tetrahydro-1,8-
naphthyvridin-2-vl) butyDamino) butanoic acid (100 mg, 242 umol} in DMA (2 ml.) was added
DIPEA (211 pL, 121 mmol) followed by 4-chloro-6-(1H-pvrazol-1-vl) pvrimidine (48 mg,
267 umol)y and the resulting mixture was stirred at 1006° C for 2 h and then allowed to cool to
1t and then adjusted to pH = & by the addition of 1 M ag. HCl and concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+): m/z = 557.2 (M+H)Y™ TH NMR (400 MHz, Methanol-ds} & ppm 8.51 - 8.64 (m, 2 FD
789 (s, IHY738{(d. /=706Hz, 1 H} 725 (brs, 1 H)6.65 {brd, J=706 Hz, 2 H} 495 (brs. 1
Hy377 (brdd, /=1996, 562 Hz, 4 H) 3.47 - 335 (m, 3 H) 3.45 (brs, | H) 3.35 {brd, =750
Hz, 2H)3.13 ¢, 3H) 276 - 285 (m, 4 H) 258 (brs, 1) 241 (brs, T H} 177 - 200 {m, 6
H).

Scheme 15, Compound 127:

192



WO 2021/225912 PCT/US2021/030363

O Cl Br =’N\\\] O
/L,,, N)*“‘% Y
Ny Br # F
P . N e i H
{ f - THF, H,0 g ]
A Sy .
o T . Step 1 o7 "oH
NE“!z /O\
Ha, PAC )\&r
MeOH " F y
--------------- > N N N. N
a4 AN A
Step 2 r/\?]/ = \Ir’ T
Na N 2 127 S

07 oH

{3458} Step 1. (8}-2-((5-bromopyrimidin-4-yi} aminol-4-(((8)-2-fluoro-3-methoxypropyl) (4-
{5.6,7,8-=setrghydro- 1 S-naphthyridin-2-yi} butylamine} butanocic acid: To a solution of (8}~
2-anuno~-4-{{$)-2-fluoro-3~methoxypropyh) (4~(5.6,7 8-tetrabydro-1 8-naphtbyndm-2-y1)
butyhlammo} butanoie acid hydrochloride (250 mg, 577 umol} and S-bromo-4-
chloropyrimidine (134 mg, 693 umol} in THF (2 mL) and HoO (0.5 mL) was added NaHCOs5
{243 mg, 2.89 mmol} and the resulting mixture was stirred at 70° € for 1 b and then allowed
to cool to 1t and then adjusted to pH = 6 by the addiion of 1 M ag. HCI and concentrated in
vacuo to give the title compound that was used without further purification. LCMS (ESIH): nvz
=554 .2 (M+H)Y"

{08459} Step 2 {8)-d-(((8)-2-Fluoro-3-methoxypropyl) {4-(5,6,7,8-tetrahydro~1,8~
naphthyridin-2-yi} butyHaminop-2-(pyrimidin-d-ylamine) butanoic acid: To a solution of
(§}2~((5-bromopyrimidin-d-vl}  amino}4-({({8)-2-huoro-3-methoxypropvly  {4-(5,6,7,8-
tetrahydro-1,8-naphthyvridin-2-v1) butylamino) butanoic acid (200 mg, 361 umoly in MeOH (5
mb} was added 20 wi% Pd/C (38 mg) and the resulting muxture was stirred under an Ha
atmosphere for 5 h and then filtcred and concentrated in vacuo. The erude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 4753 (M+H)Y".
'H NMR (400 MHz, Methanol-ds) 3 ppm 833 (s, | H) 7.94 {brs, 1 H} 740 (d, /=728 Hz, |
Hy644-655(m, 2Hy4.80-483 (m, 1 HY4.55-479(m, 1 ) 3.33-358 (m, 1 H) 3.50 (dd,
J=695 452 Hz, T HY3.394{q, =359 Hz, ZHY 333 (s, 3H}2 93 (brs, Z2H)263-2.76(m, 8
Hy214-224(m, 1H)202-211 {m, LH) 176 -1.92{m, 4 H) 1.57 - 169 {m, 2 H}.

Scheme 16, Compound 128:
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{8468 Step L (8)-2{{6~chloropyrimidin-4-yi} amino}-4-{{{8}-2-fluoro-3-methoxypropyl) (4~
(3,6, 7. 8-tetrakydro- I, 8-naphthyridin-2-y} busyllamina} butanoic acid: To a solution of {8}~
2-amino-4-({{5}-Z-fluoro-3-methoxypropyl) {4-(5,6.7 8-tetrahydro-1, 8-napbthyndin-2-y1)
butyDamine) butanoic acid hydrochlonde (100 mg, 231 pmwol} and 4.6-dichloropyrimidine (41
mg, 277 wmoly in THF (2 mbL) and Ho O (0.5 mb) was added NaHCO5 (97 mg, 115 mmol) and
the reselting mixture was stirred at 70° € for 18 h and then allowed to cool to 1t and then
adjusted to pH = 6 by the addition of 1 M ag. HCI and concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 510.3 (M+H)"
{8461} Step 2 {83-d-(({$}-2-fluvro-3-methoxypropyd) {4-(5,6,7,8-tetrabiydro-1,8-
naphihyridin-2-yi} butyDamina}-2-{(6-phenylpyrimidin-4-p} amino} butanocic acid: To a
solution of (S)-2-{((6-chloropyrimudin-4~-yl) amino}-4-({{5)-2-fluoro-3-methoxypropyl) (4-
(5,6,7 8-tetrahydro-1,8-naphthyridin-2-vi} butyljanno} butanoic acid (100 mg, 196 pmol) and
phenyiboronic acid (29 mg, 236 umel} in 1,4-dioxane (2 mb) and H2O {1 mb} was added
Pd{dppHClz (14 mg, 20 wmol) and K2C0s (81 mg, 589 umol) and the resulting mixture was
stirred at 100° C for 2 h and then cooled to 1t. The mixture was filtered and then concentrated
in vacuo. The crade residue was purified by roverse phase prep-HPLC to give the title
compound. LOMS (EST+H): oz = 551 3 (M+H)™ TH NMR (400 MHz, Methanol-da) 8 ppm 8.81
(s, | H) 788 (brd, S=746Hz, 2 H} 763 - 774 (m, 3 H) 7.59 (brd, J=6.97 Hz, 1 H) 736 (brs,
THY6.67 (brd, =721 Hz, T H)5.14-534 (m, T HD) 5. 10 (brs, 1 H)3.63-3.77 (m, 4 H) 3.57
(brd, /=868 Hz, 2H}348-3.53(m, 3H)3.41 (5, 4 H) 281 (brd, /=489 Hz 4H}240-2.64
(m, 2H) 1.79- 1.97 (m, 6 H).

{0462} Compound 125: {28)-d-{{oxetan-2-yimethyi) {4-{5.6,7,8-tetrakydro-1,8~

naphihyridin-2-yf}  butyDamino}-2-{guinazolin-4-ylamino) butancic acid.  Prepared
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according to Scheme B using Procedure F with oxetan-2-yimethanamine, Procedure H with 4-
chloroguinazoline, and Procedure P. LCMS theoretical ov/z = 5053, [M+H}+, found 5033,
{0463} Compound 130: (8-4-(C-hydroxy-2-(hydroxymethylpropyl) (4-(5,6, 7, 8-tctrahydro-
1 8-naphthyridin-2-yl} butyllamino}-2-{guinazolin-d-ylamino}  butanoic acid. Prepared
according to Scheme B using Procedure F with 2-(aminomethylpropane-1,3-diol, Procedure
H with 4-chioroguinazoling, and Procedure P. LCMS theoretical m/z = 523 3; [M+H]" found
523.3.

Scheme 17, Compound 131:
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{8464} Step L. fert-butyl  7-{4-((3,3-difluvropropyamine}  butyi)-3,4-difliydro-1,8-
naphithyridine- 1 2H})-carboxylate. To a solution of 3, 3-diflucropropan-1-amine hydrochloride
(12.04 g, 82.39 mumol) in MeOH (200 mL) at 0° € was added AcOH (3.2 mL, 5618 ramol},
NaBH-CN (4.71 g, 74 .90 mmol), then a solution of tert-butyl 7-(4-oxobutyl}-3,4~-dihvdro-2H-
1.8-naphthyridine-1-carboxylate (12 g, 37.45 mmel} in MeOH (100 mL} and the resalting
mixture was stirred for 2 h at rt. The mixture was diluted with sat. aq. NaHCOs and then
extracted with EtOAc. The combined organic exiracts were dried over Na:504, filtered, and
concentrated iz vacuo. The crade residue was purified by reverse phase prep-HPLU to give the

title compound. LCMS (EST+): ov/z== 3841 (M+H)™
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{84658 Step 2. (Shtert-butyl7-(4-{{3-(((henzyloxyicarbonylamninol-4-methoxy-d-oxobutpl)
(3,3-difluoropropyllaming) butyl)-3,4-dilkiydro-1,8-naphthyridine-1(2H})-carboxylate. To a
solution of tert-butyl 7-{4-((3,3~difluoropropyiiaminolbutyl}-3 4-dibydro-1,8-naphthyridine-
1{2H)-carboxyvlate (19 g, 44.59 mmol} and (§)-methvl 2-({(benzyloxyicarbonyljamino}-4-
oxobutanoate (13.70 g, 49.05 mmol) in DCE (200 mL) at 0° € was added AcOH (3.& mL,
66.89 mmod) then NaBH{OAc): (14.18 g, 66.89 mmol) and the resulting mixture was stirred at
1t for 2 h. The mixture was diluted with sat. ag. NaHCO: and the layers were separated. The
aqueous layer was extracted with DCM and the combined organic extracts were dried over
Naz804, filtered, and concentrated in vacuo. The crude resinde was purified by column
chromatography on alumina to give the title compound. LOMS (ESI+): ro/z= 6333 (M+H)"
[0466] Step 31 (Sh-methyl  2-(({(benzploxycarbonyllamine)-4-(3,3-diftuoropropyl)  (4-
{5,6, 7, 8~tetrahydro- 1, S-naphithyridin-2-yl) butyllamine} butanoate: To a mixture of {S)-tert-
butyi7-{4-((3~({{benzyloxycarbonyliamino}-4-methoxy-4-oxobutyl) (3,3~
difluoropropyllaminolbutyi}-3.4-dibydro-1 8-naphthyridine-1{2H}-carboxylate (26 g, 3698
mmol) in 4 M HCUn EtOAc (300 mL) was stirred for 16 b at 1t and then concentrated in vacuo.
The crude restdue was taken up in water and then washed with MTBE. The agueous layer was
adjusted to pH = § by the addition of 1 M NaOH and then extracted with DCM. The combined
organic extracts were dried over Naz804, filicred, and concentrated in vacuo 1o give the title
compound. LOCMS (EST+): m/z== 5333 (M+H);

{3467} Step 4 (Sh-2-({{bengyloxyicarbonyamino)-4-{{4-(§-{ters-butoxycarbonyi)-5,6,7,8-
tetrahydro~ I, 8-naplthyridin-2-yi} butyl} (3,3-difluoropropylamine) butanocic acid. To a
solution of {Sy-methyvl 2-({{benzvioxy}carbonvhanino}-4-{(3 3-difluoropropvl}y (4-(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-vl} butvl) aminoc) butancate (5§ g, 845 mmol} in 4:1:1
THE/MeOH/H20 (60 mb) was added LiOH HO (709 mg, 16.90 mmol} and the resulting
ouxture was stirred for 16 h at tt. The mixture was adjusted to pH = 6 by the addition of | M
aq. HCH and then concentrated in vacuo to give the title compound that was used without further
purification. LCMS (ESH): m/z= 519 4 (M+H)";

{0468} Step 5. (8)-2-amino-4-{(3,3-diffuoropropyl} (4-(5,6,7,8-tetrakydro- 1, 8-naphthyridin-
2-p8} butyllamino) butanoic acid. To a solution of {83-2-{{{benzyloxycarbonyanmino}-4-{{4~
{8-(tert-butoxycarbonvi}-5.6,7 8-tetrabvdro-1, 8-naphthvridin-2-y1) butvl) {3,3-
diftucropropyljanunc} butanoic actd (4 g, 7.33 mmol} in /-PrOH (200 mb} was added 10 wt%

PA{OH)/C (6.0 g} and the resulting mixture stirred vnder an Hz atmosphere (50 Psiy for 2 h
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and then filtered and concentrated in vacuo to give the title compound that was used withowt
further purtfication. LEMS (EST+): m/z= 385.2 (M+H)™
{0469] Step o (8)-2-((5-bromopyrimidin-2-vi} amino}-4-((3,3-diflucropropyl} (4-(5.6,7,8-
tetraliydro-1,8~-naphthyridin-2-y§} butyllamina} butancic acid: To a solution of {8)-2-amino-
4-((3,3-difluoropropyl} (4-(3,6,7 8-tetrahydro-1,8-naphthyridm-2-vl) butyljamine} butancic
acid {140 mg, 32773 pmol) in THF (4 mbl) and H2O {1 mi) was added 3-bromo-2-
chloropyrunidine (70 mg, 361 pmol} and NaHCO: (138 mg, 1.64 mmol) and the resulting
mixture was stirred at 70° € for 5 b and then allowed to cool to 1t and concentrated i vacuo.
The crude residac was purified by reverse phase prep-HPLC to give the title compound. LCMS
(ESI+): mv/z = 5411 (M+H)". TH NMR (400 MHz, D:0) dppm 842 (5, 2 H) 7.51 (d, =746
Hz, THY6.53¢brd, =721 Hz, THY 391 - 626 (m, | H} 4.56 (dd, /=5.01, 8.68 Hz, 1 H) 3.30
-348 {m, 6 H)322¢brd, 7T 83Hz, 2H}2.74 (1, =611 He, 2 H} 267 (brs, 2 H} 221 -2.49
(m, 4 H) 1.88(q. /=393 Hz 2 H) 1.70 (brs, 4 H).
{0470} Compound 132; (8-4-((3,3-difluvropropyl} (4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-
2-vi}  BatyBaminap-2-((5-{rifluorometfhyBpyrinidin-2-y8 amino} butanvic acid: To a
sohution of (S)-2-amino-4-{(3,3-diflucropropyl} {4-(5,6,7, 8-fctrahydro-1,8-naphthyridin-2-yl)
butyhamino) butanoic acid (140 mg, 328 pumol} in THF (4 mL) and H20 (1 mL) was added 2-
chloro-5-(triflucromethyhpyruniding {66 mg, 361 yumol) and NaHCOs (138 mg. 1.64 nmol)
and the resulting mixture was stirred at 70° C for 1 h and then aliowed to cool to 1t and
concentrated in varcuo. The cnude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESH): m/z = 531.2 (M+H)Y™. H NMR {400 MHz, D:0) 8 ppm 8.66
(5, 2H) 754 (brd, =721 He, L 657 (brd, /=734 Hz, I H}3.94-628 (m, 1 H)4.62-4.69
(m, FH}334-352¢m, 6 H)3. 20 (brs, 2H} 266 -282 (m, 4 H) 228253 (m, 4 H) 1.85 -~
1.96 (m, 2H) 1.74 {brs, 4 H).
{0471} Compound 133: (§)-4-{(3,3-difluorapropyll (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-vd} ButyDamino)-2-((I-methyl-TH-pyrazolof3,4-djpyrimidin-4-yl} amino} butanovic acid:
To a solution of (8)-2-amino-4-((3,3-diflucropropyl) (4-(3,6,7 &-tetrabvdro-1,8-naphthyridin-
2-y1} butvlanuno} butanoie acid (140 mg, 328 pumol) in THF (4 ml} and H20O (1 ml) was
added 4-chloro-{-methyil-tH-pyrazolo[3.4-d]pyrimidine (55 mg, 328 pmol) and NaHCO: (138
mg, 1.64 mmol} and the resulting mixtare was stirred at 70° C for 1 h and then concentrated in
vacuo. The crude restdue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (B8 m/z = 517.2 (M+H)Y". 'H NMR {400 MHz, Deuterium Oxide) 8 ppm 8.30 - 8.48
(o, ZH} 752 (brd, /=697 Hz, TH}6.55¢brd, =685 Hz, 1 H} 595 -628(m, 1 H) 486 (br
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s, 1 Hy4.04¢s,3H)338-356{m, 6 H)}320%(brs, 2H}2.66-2.80{m, 4 H)2.30-2.63 {m, 4
HY1.86-196(m, 2 H) 175 {brs, 4 H).

{0472} Compound 134: (8)-4-((3,3-difluorapropyl} (4-(5,6,7 8~tetraliydro-1,8-naphihyridin-
2.8 Bugyliamino)-2-({ 2-{trifluoromethypyrimidin-4-pl} amine} butancic acid: To a
solution of (8§}-2-amino-4-((3,3-diflucropropyl) (4-(5,6,7 8-tetrahydro-1,8-paphthyndin-2-y1}
butyDaming) butanoic actd (140 mg, 328 pumol) in THF (4 mL) and HO (1 mL) was added 4-
chloro-2-(triflucromethyhpyrinudine (66 mg, 361 umol} and NaHCO: (138 mg, 1.64 mmol)
and the resulting mixture was stirred at 70° € for 18 h and then allowed to cool to 1t and then
concentrated in vacuo. The crade residue was purified by reverse phase prep-HPLC o give the
title compound. LCMS (ESI+): m/z = 531.2 (M+H)". 'H NMR (400 MHz, 10) 6 ppm §.22
(brd, =575He, 1 FH 749 (brd, /=709 Hz, 1 H) 684 (d, =624 Hz, T H) 6.52 (brd, J=734
Hz, THy591 626, TH)4.72 (brs, I H)3.14-350{m & H}261-278(n, 4 H} 221 -
252{m, 4 H) 1.82-194 (m, 2 H) 1.69 (brs, 4 H).

{6473} Compound 135: {&)-2-{{5~cyclopropylpyrimidin-2-y) amino-4-{{3,3~
difluoropropyl} {4-{5,8,7,8-tetrahydro-1,8-naplthyridin-2-yl} buiylamine} butancic acid:
To a solution of (§3-2-amino-4-((3,3-difluoropropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-v1} butylanino) butanoic acid (140 mg, 327.73 umol) in THF (4 ;L) and H2O (1 mL) was
added l-cyclopropyl-4-fluorobenzene (50 mg, 361 umol) and NaHCO: (138 mg, 1.64 mmol)
and the resulting mixture was stirred at 70° C for 5 h and then aliowed to cool to 1t and
concentrated in varcuo. The cnude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESH): m/z = 5032 (M+H)Y™. H NMR {400 MHz, D:0) 8 ppm 8.40
(brs, 2H)752{(d, =746 Hz, 1 F) 6.56 (4, =734 Hz, 1 F) 591 - 625 (m, 1 F} 467 - 471
(m, FH)321-349(m, 8H)267-279 (m, 4 H)2.24-252¢m 4 H) 1.85-1.93 (m, 3 H)
173 (brd, A=367Hz 4 H)096- 1.08 (o, 2 H) 0.65-0.73 {m, 2 H).

Scheme 18, Compound 136:
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10474} Step 1. tert-buty! 7-{4-((3-fluoropropyiiaming} busyl}-3,4-dibydro-1 8-naphthyridine-
1{28)-carboxylate: To a solution of 3-fluoropropan-1{-amine hydrochloride (6.72 g, 56.18
mmol) and NaBH:CN (3.92 g, 62.42 mmol} in MeOH (100 ml) was added a solution of tert-
butyl 7-(d-oxobutyly-3 4-dihydro-1,8-naphthyndine- 12H)-carboxylate (10 g, 31.21 mmoly in
MeOH (80 mL) and the resulting mixture was stirred at «t for 2 h. The resulting solution was
poured into water and then extracted with EtOAc. The combined organic oxtracts were dried
over Na:S04, filtered, and concentrated in vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LOMS (ESIH): m/z= 366.0 (M+H)"

{0475] Step 20 (S)-tert-butyl T-(d~{(3-({{henzyloxyjcarbonylamino)-4d-methoxy-4-oxobutyl)
{(3-fluoropropyDamine  butyl-34-dikydro-1 8-naphthyridine- 12 H)-carboxylate:. To a
solution  of tert-batyl  7-{(4-{((3-fluoropropyDamincibutyl)-3 4-dihvdro-1,8-naphthvridine-
1{2H)-carboxylate (12 g, 30.53 mmol} and {S)-methvl 2-({{benzyloxylcarbonyliamino}-4-
oxobutanoate (11.08 g, 39.70 mmol) in DCE (150 ol at 0° C was added AcOH (2.62 mL,
45 .80 mumol) then NaBH{OAc): (9.71 g, 45.80 mmol} and the resulting mixture was stirred at
rt for 1 h and then diluted with sat. ag. NaHCOs. The layers were seperated and the aqueous
layer was extracted with DCM. The combined orpanic exiracts were dried over NasSQO4,
filtered, and concentrated in vacuo. The crude residue was purified by column chromatography

on alumnina to give the title compound. LCMS (ESIH+): nv/e= 6155 (M+H)™
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{8476} Step 3. (S)-methyl 2-{{{benzploxylcarbonyfaminel-4-(-fluoropropyl) (4-(5,6,7,8-
tetrakydro-1.8-naphthyridin-2-yl}  butyDamino)  butencate.  {S)tert-butyl  7-(4-((3-
{{{benzyloxyjcarbonyljanunc}-4-methoxy-4-oxobutyh (3-fluoropropylanuno jbutyi}-3.4-
dihydro-1, 8-naphthyndine-12H)-carboxylate (14 g, 21 .41 mmol} was takenupin 4 M HClin
EtOAc {150 mL) and then stirred at 5t for 16 b and concentrated 7 vacuo. The crude residue
was taken up in water and then washed with MTBE, and then adjusted to pH = 8 by the addition
of | M NaOH, and then extracted with DCM. The combined organic extracts were dried over
MNaxS04, filtered, and concentrated to give the title compound that was used without further
purification. LCMS (ESHY: m/z= 5152 (M+H)™

{0477 Step 4 (S-2-({{henzyloxycarbonyllamino)-4-(53-fluoropropyl)  (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-pl} butyDamino} butanoic acid. To a solution of (S)-methy] 2-
{{{benzyloxycarbonyvlamino}-4-((3-flucropropyly (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
yi} butylamino) butancate (4 g, 7.00 mmol} in 4:1: 1 THF/MeOH/H:O (600 mL) was added
LiOH HoO (881 mg, 20.99 mmol) and the rosulting mixture was stirred at 1t for | b and then
adpusted to pH = 6 by the addition of 1 M agq. HCI and then concentrated in vacuo to give the
title compound that was used without further punification. LCMS (ESIH+): my/z= 301.2 (M+H)™
{8478} Step 30 (8)-2-amino-4-{{3-fluoropropyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-
v Burylamine} butanoic acid: To a solution of {85)-2~({{benzyvloxvicarbonylamino}-4-((3-
flucropropyl) (4-(3,6,7 &tetrahydro-1,8-naphthyridin-2-v1} batyl}amino} butanoic acid (4.8 g,
9.01 mmol} m -PrOH (200 ml) was added 10 wt% PI(OH)/C (7.41 g} and the resolting
mixture was stirred under an Hz atmosphere (50 Psi) for 38 h and then filtered and concentrated
in vacue 1o give the title compound that was used without further purification. LCMS (ESI+):
w/z= 3673 (MHHY

{8479] Step 6 (S)-A((3-fluoropropyl}  {(4-{5.6,7,8=sctrabiydro-1 8-naphthyridin-2-yi}
hurylaminod-2-({ -methyl- I H-pyrazolof3,4-dfpyrimidin-4-yi} amino} buranocic acid: To a
solation  of (8})-Z-amino-4-((3-fluoropropyly  (4-(5,6,7.8-tetrahydro-1, 8-naphthyndin-2-vi)
butyDamine) butanoic acid (150 mg, 368 umol) in THF (4 mL) and HxO {1 mL) was added 4-
chloro-1H-pyrazolo]3.4-dipyrinudine {68 mg, 403 pmol) and NaHCO: {155 mg, 1.84 mmol)
and the resulting mixture was stirred at 70° C for 1 b and concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC 1o give the title compoand. LEMS (ESHH):
m/z = 4993 (M+HY" tH NMR (400 MHz. D20) Sppm 842 (s, L HY 835 (s. | H) 749 (br 4,
J=6 97T Hz, THY 653 (brs, LHY 481 -495(m, I H) 463 (1, =520 Hz, T HY4.51 (¢, =326
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Hz 1Hy}4.02¢,3H)3.18-349(m, 8H}2.62-280(m, 4Hy233-260(m, 2H)2.05-222
(o, 2HY L83 - 193 {m, 2H) 173 (brs, 4 H).

{0480] Compound 137 (8)-4-(3-fluoropropyl} {4-(5,6,7,8-tetrabydro-1 8-naphthyridin-2-
vi} batyBamina}-2-((5-Grifluoromethy ) pyrimidin-2-yl} amino) butanoic acid: To a sohition
of (S)-2-amino-4-{(3-fluoropropyl) (4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1} butyljamine)
butanoic acid (150 mg, 368 umol} in THF {4 mbL) and HeO {1 mL} was added 2-chloro-5-
(trifluorometbylpyronidive (74 me, 405 wool) and NaHCOs (155 mg, 1.84 mmol) and the
resulting muxture was stirred at 70° C for 1 h and then conecentrated in vacuo. The crude residue
was purified by reverse phase prep-HPLC to give the title compoand. LCMS (ESI+): m/z =
5132 (MAHY THNMR (400 MHz, D:0) S ppm 8.57 (5, 2H) 744 (brd, J=7 34 Hz, 1 H) 6 .48
(dd, =385, 727THz, I H)452-4062(m, 2 Hy444 (brt, =434 Hz T H)3.11-342 (m, 8 H)
257-272{(m, 4H}2.16-246{m, 2H)1.94-2.12 (m, 2 H) 181 (g, /=590 Hz, 2H) 1.65 (br
d, /=269 Hz, 4 H).

{0481} Compound 138: (8)-2-((5~cyanopyrimidin-2-pl) aminal-4-((2-{4-
fluorophenoxylethyl) (4-{5,6,7 8-tctrabydro-1,8-naphthyridin-2-y8 butybaming} butanovic
acid: To a solation of (S)-2-aming-4-((2-{4-fluorophenoxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvljanuno} butanoic acid (120 mg, 270 pmol) and 2-chloropyrumidine-5-
carbonitrile {41 mg, 297 umol) mn THF (2 mL) and F0 (0.5 mlL) was added NaHCO: (113
mg, 1.35 mmol) and the reselting mixture was stirred at 70° C for 1 b and then allowed to cool
to 1t and then concentrated in vacue. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (BESI+): nv/z = 5483 (MHH)" H NMR {400 MHz,
Methanold) Sppm 8.27 - 863 (m, 2H) 731 (br d, J=7 21 Hz, 1 H) 6.90 - 7.00 (m, 2 H) 6.78
=688 (m, 2HY 647 (4, =721 Hz, 1 H) 445 -448 (m, T H) 412 (¢, }=520Hz, 2 H} 333 -
343 (m, 2HY303-322(m, 4 HY 281 -292(m, 2H}2.72(brt, J=6 24 Hz, 2 HY 2.65 (br t,
=176Hz, 2HY 219231 (m, 1 H)2.03- 217 {m, 1 H) 1.67 - 1.91 (m, 6 H).

{0482] Compound 139 (8)-4-((20-(4-fluorophenoxylethyl}  (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-((5-Crifluoromethypyrimidin-2-y8} aminol bustanoic
acid: To a solution of (8)-2-amino-4-({2-(4-fluorophenoxyiethvl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-v1} butylamine) butanoic acid (120 mg, 270 umol} and 2-chloropyrimidine-3-
carbonitrile {120 mg, 270 pmol} and 2-chloro-S-(trifluoromethyDpyrimidine (84 mg, 297
pmol) in THF (2 mb) and Ho© (0.5 mL) was added NaHCO: (113 mg, 1.35 numol) and the
resubting mixture was stirred at 70° C for | h and then concendrated /7 vacue. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+): w/z =
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5012 (M+HY 'H NMR (400 MHz, Methanol-d) & ppm 8.25 - 8.61 (m, 2 H) 7.34 (4, J=7.43
Hze, THYSE9-697(m, 2 H)680-688(m, 2H)646-632(m, 1 Hy445{(t J=6.14 Hz, 1 H)
418, J=504He, 2HY332-3485¢m, 2 H) 3.09- 328 (m, 4 H) 2.91 - 3.08 {m, 2 H) 2.60 -
276 (m, AH) 228 (brd, I=3 05 Hy, 1 H} 215 (br 4, J=4 82 Hz, 1 H} 1.72 - 1.93 (m, 6 H).
Scheme 19, Compound 146:
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{6483} Step 1. fert-butyl 7-(4d-{(2-{dimethylamino)-2-oxoethyllaming) buryid-3,4-diliydro-
1 &-naphthyridine-12H}~carboxylate. To amuxture of 2-amuno-N, N-dimethvlacetamide (2.01
2, 19.71 mmoly in MeOH (10 mb) at 0° C was added NaBHUN (1.24 g, 19.71 mmol}, AcOH
{(1.13 mL, 1971 mmol), then tert-butyl 7-(4-oxcbutyi}-3,4-dihvdro-1,8-naphthyridine-1{ZH)-
carboxylate (3 g. 9.86 mmol) and the resulting muxture was stured at rt for 3 b. The reaction
mixture was then poured into sat. ag. NaHCO: and then concentrated in vacue to remove
volatibes. The remaining agueous laver was extracted with EtOAc and the combined organic
extracts were dried over NaxSOq, filicred, and concentrated in vacuo. The crude residuc was
purified by normal phase sihca gel chromatography to give the title compound. LCMS {(ESE+):
w/z = 391.0 (M+H)".
{0484 Stop 2: (Bl-tert-butyl 7-(4-{{3-(((henzyloxycarbonyliaminol-4-methaxy-d-oxobutyl)
(2~{dimethylaminae)-2-oxoethylaming) butyl)-3,4-dihydro-1,8-naphithyridine- 1{2H)-
carboxylate: To a mixture of tert-butyl 7-(4-((2-{dimethviammo)-2-oxoethylammo)butyl)-
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3 4-dihvdro-1,8-naphthvridine-1{2H)-carboxylate (1.68 g, 4.10 mmol} and (S)}-methyl 2-
{{{benzyvloxyjcarbonyljamino -4-oxobutancate (1.14 g, 4 30 mmeol} in DCE (15 miyat 0° C
was added AcOH (352 ul, 6.15 mmol) then NaBH(OAck (1.30 g, 6.15 momol) and the
resulting mixture was stirred at 1t for 1 h. The reaction nuxture was then poured mnto sat. ag.
NaHCO; and the fayers were separated. The agueous fayer was extracted with DCM and the
combined organic extracts were dried over Nax8Qs, filtered, and concentrated i vacuo. The
crude residuc was purtfied by normal phase silica gel chromatography to give the title
compound. LCMS {(ESI+): wm/z = 640.5 (M+H)"

{0485} Step 3. (Slmethy!  2-({(hengyloxyicarbonylaminoj-d-({2-(dimethylaminol-2-
axoethpl} (4-(5,6,7 8- tetrahydro-1,8-naphthyridin-2-yl} butyBamino}l huanoate: (S)-ton-
butyl 7-(4-((3~{{{benzvloxy)carbonyvlianuino}-4-methoxy-4-oxobutvl} {(2-{dimethylanuno}-2-
oxoethyBaminoybutyl}-3,4-dibvdro-1,8-naphthyridine- {2H}-carboxylate (2.5 g, 3.91 mmol}
was taken up in 4 M HC in ExQAc (40 mL)} and the resulting solution was stirred at 1t for 15
hand then concentrated i vacue to give the title compound that was used without further
purification. LCMS (ESH): mv/z = 340 4 (M+H)™

{8486 Step 4. O)-2-(((benzyloxyicarbonyllamino)-4-({ 2-{dimethylaminol-2-oxoethyl) (4~
(3,6, 7. 8-tctrakydro- I, 8-naphthyridin-2-yi} butyDamina} butanvic acid: To a mixture of (8)-
methyl  2-{{{benzyloxycarbonyhammo)-4-((2-(dimethylamino)-2-oxoethyl)  (4-(5,6,7.8-
tetrahivdro-1,8-naphthyridin-2-y1} butyljamino} butasoate (2.11 g, 391 mmol} in 2:2:1
THF/MeOH/H:O (37.5 mb) was added LiOH H:O (328 mg, 7.82 mmol) and the resulting
mixture was stitred at 1t for | h. The reaction mixture was adjusted to pH = 6 by the addstion
of 1 M ag. HCOI and concentrated i vacuo to give the title compound that was used without
further purtfication. LOMS (ESI): mv/z = §26.2 (M+H)™

{8487} Step 50 {S)-2-amino-4-({2-(dimethylamino}-2-oxoethyl} (4-(3,6,7,8-tetraliydro-1,8-
naplithyridin-2-yl}  butyBamine} bwianovic  acid.  To a  wmixture of (8§32
{{{benzyloxycarbonylamine}-4-((2-(dimethvlamino-2-oxocthyl}y (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-v1} butyamino} butanoic acid {2.06 g, 3.82 mmol} in -PrOH (50 mL} was
added 20 wi% PA(OHR/C (700 mg) and the resubting nuxture was stured under an Ho

atmosphere overnight and then the reaction mixture was filtered and concentrated in vacuo to

{(MAH)"
{0488} Swep 6 (8)-d-{(2-{dimethylamino)-2-oxoethyi) {4-{5,6, 7, 8~tetrahydro-1,8-
naplithyridin-2-yl})  butyBamino}-2-{{1~-methyi-] H-pyrazolof3.4-dipyrimidin-4-y§}  amino}
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batancic acid: To a mixture of (8)-2-amino-4-({2-{dimethyviamino}-2-oxoethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vl} butybhamine) butancic acid (150 mg, 383 pmol) and 4-
chloro-1-methyl-1H-pyrazolo3,4-dipyrinudine (71 mg, 421 umoly 1n THF (2 mL} and HhO
(0.5 mL) was added NaHCG: (161 mg, 1.92 mmol} and the resulting nuxture was stirred at 70°
C for T h and then allowed to cool to rt and then concentrated in vacue. The crade residue was
purified by reverse phase prep-HPLC to give the title compound. LOMS (ESI+): mvz = 524 5
(M+H)". "H NMR (400 MHz, Mecthanol-ds) 8 ppm 8.27 (brd, =22 Hz, 2 H)7 .29 (br d, J=6.97
Hz, 1 H) 641, I=721He, I H)447-478 G, TH) 393 (5, 3 H} 358 -369 (m, 1 H) 3.50
(brd, I=1504 Hz, TH)332-341 (m, 2H)302 {8, 3H)2.52-297 (m, 11 H} 2.13 - 232 {m,
2H) 147198 (m, 5 H).

{3489 Compound 141 (SI-d((2-{dimethylomina}-2-oxoethyl} (4-¢5,6,7 8-tetrabiydro-1,8-
naphithyridin-2-yi}  butylamino}-2-({5-Grifluoromethiypyrimidin-2-y}  amino} butanoic
acid: To a mixture of (8)-2-amino-4-((2-(dimethvlamino}-2-oxoethyly (4-(3,6,7 &-tetrahydro-
{,8-naphthyridin-2-yl} butyllamino} butancic acid (150 mg, 383 pmol) and 2-chloro-5-
{nfluoromethylpyromdine (70 g, 383 wuol) in THF(Z mi) and HzO (0.5 mL) was added
NaHCQOs (161 mg, 1.92 mmol} and the resulting mixture wag stirred at 70° C for 1 h and then
allowed to cool to rt and then concentrated 2 vacuo. The crude residuc was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 538.2 (M+H)" '"H NMR
{400 MHz, ethanol-ds} 8 ppm 8.52 (brs, 2 H) 728 (d, J=7 46 Hz, 1 H) 645 {d, J=734 Hz 1
Hy 449, J=587Hz, 1H)33535-373{(m, 2H}336-345(m, 2H)3.06(s, 3H)285-3.00
(o, 5H)2.69 -2 83 (m, 4 H) 252 - 267 (10, 2H) 2.23 (dq, J=13.68, 6. 77T Hz, L H) 2.04 - 2.13
(o, FHY 190 (q, =593 Hz, 2H3 169 - 1.81 (my, 2 H} 1.59-1.66 (m, 2 H).

{84901 Compound 142: (8)-4-((2, 2-difluorocthyl) {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2=p8) butyDamino}=2-{{6-phenplpyrimnidin-4=-yi} amino} butanoic acid: To a mixture of (28)-
Z-amino-4-{2, 2-diftuoroethyl-[4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-v1)
butyljamincibotanoic acid (200 mg, 486 pmol) and 4-chloro-6-phenyl-pyrimidine (111 mg,
583 pmolb) in THF (2 mL) H2O (0.5 mL) was added NaHCO; (204 mg, 2. 43 mmol} and the
resulting nuxure was stirred at 70° C for 1 b and then concentrated in vacuo. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): nv/z =
5252 (M+H)Y. TH NMR (400 MHz, Methanol-di} 8 ppm 8.41 (brs, 1 H) 7.81 (brs, 2 H) 741
~750{m, 3H) 738 ¢brd, =662 Hz THYO78 (s, 1 H) 653 (d, J=728 Ha, L H} 576 -6.12
(m, TH)4.66(brs, 1 HY333-347(n, 2H)278-288 ¢, 3H)256-2.78 (m, TH) 2.13 -
2250n, T 209 (brs, 1 175196 (m, 4 H} 1.64 (g, =630 Hz, 2 H).
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{8491} Compound 143:  (8§)-2-({IH-pyrawlof34-djpyrimidin-d-yl}  aminol-4-{2-{4-
Sluorophenoxylethyl) (4-(5,6,7,8~ctrabydro-1,8-naphthyridin-2-y8} batyllamine} butanovic
acid: To a mixture of (8)-2-amino-4-((2-(4-fluorophenoxylethvly (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vl} butyDamino) butanoic acid (120 mg, 270 wmoly and 4-chloro-1H-
pyvrazolof3,4-dipyrimidine (50 mg, 324 wmol) in THF (1.2 mb} and HaO (0.3 ml) was added
NaHCOs (113 mg, 1.35 mmol) and the resulting mixture was stirred at 70° € for 1 h and then
atlowed to cool to 1t and then concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESH): m/z = 563.3 (M+H)", 'H NMR
{400 MHz, Mcthanol-ds) S ppm 8.15 (5, T H) 803 (s, 1 H} 727 (br d, J=7 28 Hz, 1 H} 6.79 -
691 (m, F H)6.73(bre, 2H} 643 (brd, ST 28 Hz, I H)638-647T{(m, T HY4 11 (brs, 2H)
336¢brs, 2H}327 (brs, 2H) 292 -3 14 (m, 3H)292 -3 14 (m, 1 H) 287 (brs, l H} 2.63
“276{m, 2H) 254 -276{m, L H}254-276(m, 1 H}2.37 (brd, /=573 Hz, 1 H}2.06-2.23
(m, T HY1.69-192{(m, 6 H) 163-188(m, 1 H).

{6492} Compound 144: {8)-2-((5-bramopyrimidin-2-yl) amin g 2-{d~
fluorophenoxylethyl) (4-{5,6,7 8-tctrabydro-1,8-naplthyridin-2-y8 butybamine} butanoic
acid: To a mixture of (8)-2-amino-4-((2-(4-Huorophenoxylethyly (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvlamuno) butanoic acid (120 mg, 270 wmol) and S-bromo-2-chloro-
pyrimidine (63 mg, 324 pmol) in THF (1.2 mL) and 2O (0.3 mL) was added NaHCOs (113
mg, 1.35 mmol} and the resulting mixture was stirved 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.
LOMS (ESIH): m/z = 6012 (M+H)Y" TH NMR (400 MHz, Methanol-d4) 6 ppm 8.17 (s, 2 H)
730(d, =750z, THY689-697(m, 2H)6.79-687 (m, 2H) 6.47(d, =728 Hz, 1 H3 432
{,F=606He, TH) 4. 14 (¢, }=5.18 Hz, 2H} 332 - 342 (m, 2 H} 3.00 - 3.25 (m, 4 H} 2.82 -
298 (m, THY 291 (brs, THY238-275(m, 4 H} 2,16 - 229 (m, 1 H} 2.00 - 2,15 {m, 1 H)
163~196(m, 1H) 1.63-1.96(n, 5H).

{0493] Compound 148: 8)-4-({2-{dimethylamino}-2~-oxoethyl} (4-{5,6,7, 8~tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-((2-Crifluoromethypyrimidin-4d-y8} amino} bustanoic
acid: To a solution of {8)-2-amino-4-({(2-{dimethylamino}-2-oxoethvl) (4-(5,6,7 8-tetrahydro-~
1,8-naphthyvndin-2-y1} butyljamino) butanocic acid {150 mg, 383 pmol) and 4-chloro-2-
{riflyoromethyvDipyrimidine (84 mg, 460 pymol) in THF (2 mL) and HoO (0.5 mL) was added
NaHCO; (161 mg, 1.92 munol) and the resulting mixture was stirred at 70° C for 1 b and then
concentrated i vacue, The crude residue was puritied by reverse phase prep-HPLC to give the
title compound. LCMS (ESE+): m/z = 538.2 (M+H)™ ‘H NMR (400 MHz, sthanol-ds) & ppm
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802 (brd, =529 Hz, 1 H) 737 (brd, =728 Hz, 1 H) 6.74 (br d, =573 Hz, 1 H) 6.48 {4,
=728 He T HY4.66-476(m, 1H)3.67{(brd, J=1588 Hz, | H) 347 (brd. }=1521Hz 1 H)
332-339(m, 2HI293-305(m, 4 H) 2R7 (s, 3 H) 267 - 283 (o, 6 H) 256 - 2.67 (m, | H)
203-227(m, 2H) 1.82- 193 (m, 3H) 1.56- 1.82 (m, 2 H} 1.58 (brs, 1 H}.

{3494} Compound 146: ($)-2-{(S-cyclopropplpyrimidin-2-yl} aminol-4-((2,2-difluoroethyl}
{4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yl} butyilamino} butanoic acid: To a mixture of
(8)-Z-amuno-4-((2,2-difluorocthyl} (4-(5,6,7 8-~tctrahydro- |, &-naphthyridin-2-y1) butylanuno)
butanocic acid (200 mg, 486 umol} and S-cyclopropyl-2-flucropyrimidine (81 mg, 583 pmol)
in THF (1.6 mL} and H20 (0.4 mL) were added NaHCO3 (204 mg, 2.43 mmol) and the resulting
nuxture was stirred at 70° C for 1 h and then concentrated i vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LOMS (EST+): m/z = 4892
(M-+HY™, ' NMR (400 Mz, Methanol-di) 8 ppm 8.02 (s, 2H) 7.47 (d, /=750 Hz, 1 H) 6.54
(d, /=728 Hz, THY}372-607 (m, 1 H}444 (¢, /=584 Hz, 1 H)335-344 (m, 2 H) 2.63 -
285 (m, OH)251-262 (o, THY 198 -2 18 (m, 2H) 181 - 193 (m, 4 H) 1.69- 179 {m, |
Hy 158 {q, =662 Hz, 2H) 0.86-0.97 (m, 2 H)} 0.53 - 0.67 (m, 2 H).

{8495] Compound 147: (8)-4-((3-fluorcoxetan-3-pl} methyl} (4-(3,6,7,8-tesraliydro-1,8-
naphthyridin-2-yl}  butyBamino-2-{guinazolin-d-ylamino}  butanoic acid.  Prepared
according to Scheme B using Procedure F with (3-fluorooxetan-3-y1) methananune, Procedure
H with 4-chloroquinazoline, and Procedure P. LCMS theoretical my/z = 523 3; [M+H]™ found
523.3.

{6496} Compound 148 {Si-d-foyclopropyi4-(5,6,7, 8~tetraliydro- 1, 8-naphthyridin-2-yi}
batvlamino)-2-((I-methyl- I1H-pyrazolof3,4-dipyrimidin-4-y} amine} butanoic acid.

{8497} Compound 149: {(8b-2-((S-cyanopyrimidin-2-yi) aeminoj-4-{cyclopropyi{4-{5,6,7,8-
tetralipdro-1,8-naphthyridin-2-yl} butylamine} butansic acid. To a mixture of {8)-2-amino-
d<{cyclopropyl{(4-(5,6,7 8-tetrahydro~-1, -naphthyridin-2-v1}  butyDamino}  butancic  acid
triflaoroacetate (100 mg, 217 pmol) in 4:1 THEH:RG (2 mL)} was added 2-chloropynmidine-S-
carbonitrile {33 mg, 239 pmol) and NaHCGOs (55 mg, 651 umol) and the resulting mixture was
stitred at 70° € for 1 b and then allowed to cool to 1t and then concentrated in vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (EST+):
m/z = 4502 (MHHY. 'H NMR (400 MHz, Methanol-ds): 6 ppm 8.58 (brs, 1 H} 847 (brs, 1
HY736{(d. J=734Hz 1H)6350{(d. J=T34Hz, 1 H)4.42 (1, J=6.05 Hz, 1 H} 3.35 - 345 (m,
2HY293-312(m, 2 H)2.80~-292 (m, 2H) 274 (1, J=6.24 Hz, 2 H) 2.64 (br dd, J=7 83,
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575 Hz 2H221-232(m, THY 200218 (m, 2H) 184 - 193 {m, 2H}1.66- 182 (m, 4
H) 0.56 - 0.70 (m, 4 H).

{6498} Compound 156: d-{eyclopropyl{4-{5,6,7,8-tesrabydro-1 §-naphthyridin-2-pl)
butylamino}-2-({ 5-{trifluoromethyDpyrimidin-2-yl) amino} butansic acid.

{#499] Compound 151 (8)-2-((1 H-pyrazolof3,4-dpyrimidin-4-yi} AnURG Yt
{cpciopropyi{4-(3,6,7 8-tetraliydro- 1, 8-naphthyridin-2-yi} butyllamino} butanoic acid.
{05064] Compound 152: {8)-2~{(5-bromopyrimidin-2-y} aminop-4-{cyclopropyi(4-(5,6,7.8-
tetrahydro- 1, 8-naphithyridin-2-y} butyllamine} butanvic acid: To a mixture of S-bromo-2-
fluoro-pyrimidine (42 mg, 239 pmol} m 4:1 THF/H0 (2 mL) was added (8)-2-amino-4-
{cvclopropvl{(4-(5.6.7 8-tetrahvdro-1 8-naphthynidin-2-vl}  butyl)amino} butanoic  acid
trifluoroacetate (100 mg, 217 umol) and NaHCG: (55 mg, 651 pmol) and the resulting mixture
was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in vacio. The
crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+H): m/z = 5031 (M+H)" 'H NMR (400 MHz, :0): dppm 830 (s, 2 H) 749 (d, /=734
Hz, IH}652 (brd, /=624 Hz, [ H)4.52(dd, J=893, 480 Hz, 1 H}3.23-353(m, 6 H)2.58
=290 (m, SH)240-254(m, 1 H)223-239{m, 1 H}1.57- 196 {m, 6 H)0.84 - 1.05 {m, 4
H).

{0501} Compound 153: 2-((7TH-pyrrolof2, 3-djpyrimidin-4-yl) amino}-d-{cyclopropyl(d-
{5,6,7,8-tetrah ydro- I, S-naphthyridin-2-y8} butyllamino} butanoic acid.

{9502} Compound  154:  &-2-((6-{1H-pyrazol-i-yf}  pyrimidin-4-yf}  aminoj}-4-
{cyclopropyl(4-{5,6,7 8~tctraliydro-1,8-naphthyridin-2-yi} butylamine) butancic acid: (8)-2-
amino~-4-{cvclopropyl{4-(5,6,7, 8-tetrahvdro-1, 8-naphthyridin-2-y1}  butyljamino)  butanoic
acid tnfhuoroacetate (100 mg, 217 umol) was taken up in DMA (2 mL} and to this was added
DIPEA (189 pl., 1.09 mmol) and 4-chloro-6-( I1H-pyrazol-1-yi) pyrinudine (43 mg, 239 umol}
and the resulting nuxture was stirred at 70% C for 17 h and then allowed to cool to 1t and then
adjusted to pH = 6 by the addition of 1 M aq. HCI and then concentrated i vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (EST+):
mfiz = 4913 (MHH)". TH NMR (400 MHz, 5.0} Sppm 834 (brs, 2H) 781 {5, 1 I} 7.35 (br
s, T H 690 (s, TH) 656 (brs, FH} 630 {(brs, 1 H) 453 -468(m, 1 H)3.14-3.57(m, 6 H)
220-285¢m, 7TH} 147194 (m, 6 H)0.79 - 1.02 (m, 4 H).

{6503} Compound 1535:  &-4-(eyclopropyli4d-¢5,6,7,8-tetrabydro-1 S-naphthyridin-2-pi)

butyaminel-2-((2-(triffuoromethypyrimidin-4-yi} amino} butanoic acid.
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{0504} Compound 136  {8k-d-(opclopropyi(4-(5,6,7, 8-tetrabiydro-1,8-naphthyridin-2-yi}
butylaminal-2-((3-cyclopropylpyrimidin-2-yl} amino} butanoic acid: To a mixture of (8)-2-
amino-4-{cvclopropyi{4-(5.6.7 8-tetrahvdro- 1 8-naphthyndin-2-v1}  butvhamme) butanoic
acid trifluorcacetate (100 mg, 217 umol) in 4: 1 THF/H0 (2 mL) was added S-cyclopropyl-2-
fluoro-pyrimidine (33 mg, 239 ymol) and NaHCO; (535 mg, 651 umol} and the resulting
mixtare was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in
vacio. The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (BSI+): m/z = 4653 (M+H)". 'H NMR (400 MHz, D203} 8 ppm 8.36 (brs, 2 H) 7.50
(=T34 Hz, L Hy 634 (4, /=734 Hz, 1 H)4.63 (brt, J=6.66Hz, 1 H}) 326 -351 {(m, 6 H)
264-286(m, 5H) 248 (brs, 1 HD 233 (brs, T HY L.63 - 1960, TH)OE8 - 1.07 {m, 6 H)
$6.62-~075(m, 2 H).
{3305} Compound i87: d-{epclopropyl{4-(5,6,7,8-tetraliydro-1 8-naphthyridin-2-yl)
butylamine)-2-{pyrimidin-2-ylamine} butanocic acid.
{0566] Compound 188:  (S)-d-foyclopropyl(4-(5,6,7 8-tetrakydro-1,8-naphthyridin-2-yi)
butvBaming}-2-{((G-phenyipyrinddin-4-pl)  amino}  butancic  acid:  (S)-2-amino-4-
{cvelopropyl{4-(5,6,7 8-fetrahvdro-1,8-naphthyvridin-2-y)  butyljamino}  butancic  acid
triftuoroacetate (100 mg, 217 umol) was taken up n 4:1 THE/H:0 (2 mL) and to this was
added 4-chloro-6-phenvipyrinmidine (46 mg, 239 pmol) and NaHCOs (55 mg, 651 umol) and
the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then
concentrated in varcuo. The cnude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESH): nv/z = 5013 (M+H)Y . TH NMR (400 MHz, DMSO-ds): S ppm
870 (s, LHD 776 (bor 4, J=TSOHz, 2HY 757 - 77 {m, 3 748 (br d, J=7 28 Hz, L1 H) 7.2
(s, TH}633 (brd, J=728 Hz, 1 H) 490 (brs, TH}325-3357 (m, 6 H} 226 -287 {m, 7TH)
163-198{m, 6 HY0.99 (brs, 4 H).
{0507] Compound 1589  (&-d-foyclopropyl{4-(5,6,7,8-tetrakydro-1 8-naphthyridin-2-yi)
butyliamine}-2-{{S-phenyipyrimidin-4-vl) amine} butanovic acid: To a maxtwre of ($)-2-{(5-
bromopyrmmidin-4-vl)  amino}-4-(cyclopropyi(4-(3,6,7 8-tetrahydro-1, 8-naphthyndm-2-vi}
butyDamino)} butanoic acid {163, 324 .41 umol) 1n 311 dioxane/H20 (3 ml) was added KaCO:
{80 mg, 649 umol}, phenviboronie acid {99 mg, 811 pmol), then Pd{dppHiCl: (24 mg, 32 pmol)
and the resulting mixture was heated to 100° C for 2 h and then cocled to 1t and concentrated
in vacuo. The crude residue was purified by prep-HPLC o give the title compound. LCMS
(ESI+): mvz = 501 .3 (M+H)". 'H NMR (400 MHz, Methanol-di}: 3 ppm 8.85 (s, 1 H) 8.22 (s,
TH7585-77 m, 6 H)6.66(d, J=721 He, L H}3. 13 (brs, L H})3.46-360(m, 3H}333 -
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345(m, 3H) 274304 (m, SH} 266 (brs, L H} 248 (brs, 1 H) 1.70 - 2.06 (m, 6 H) 0.92 -
1.23 (m, 4 H).

{0508] Compound 160: {8)-2-((1 H-pyrazgolof4,3-dfpyrimidin-7-yi) AR O} -4
{cyclopropyl{4-(5.6,7,8-retrahiydro~1 8-naphthyridin-2-yi} butyllamine} butanoic acid.
[050%] Compound 161:  (8)-4d-{cpclopropyl(4-(5,6,7, 8-tesraliydro-1,8-naphthyridin-2-yi}
butyljaming)-2-({2-methoxypyrimidin-4-yi) amino} butanoic acid.

{0510} Compound 162:  {8i-d-foyclopropyi(4-(5,6,7 8-tetrakydro-1,8-naphthyridin-2-yi)
butyfamino)-2-((2-(pyridin-3-yl} quinazolin-4d-yl} amine} butanoic acid: To a solution of
{25)-2-amino-4-feyclopropyl-{4-(5,6,7 8-tetrabydro- 1, 8-naphthyndin-2-yl)
butyliamino}butanoic acid triflucroacetate (100 mg, 217 umol) m DMA (2 mL} was added
DIPEA (189 ul, 1.09 mmol) then 4-chloro-2-(pvridin-3-y1} quinazoline (88 mg, 239 umol)
and the resulting mixture was stirred at 70° € for I h and then allowed to cool to 1t and then
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. LEMS (ESI+):
miz = 3322 (M) TH WMR (400 MHz, Methanol-ds): 8 ppm 9.58 (brs, 1 H) 8§84 (br d,
JETT0He, 1 Hy 862 (brs, THY3.00(d, J=8.07 Hz, 1 H) 781 - 787 {m, 1 H} 7.73 - 7.80 {m,
THY 754 (brs, TH}742-74%(m, LH) 721{d, J=721Hz, | H) 636 {brd, J=T21Hz, | H)
4930brs, I H}312-320(m, 3H) 282 -3 08 (m 3H)246-266(m, SH)224-236{(m, |
Hy2.06 (ors, LH) 175 (brdd, J=1137, 5530 Hz, 6 H} 0.43 - 0.87 (m, 4 H).

{0511} Compound 163:  (S)-4{cyclopropylf4-(3,6,7,8-tetrakydro-1,8-naphthyridin-2-yi}
butybamingl-2-({2-methyl-2H-pyrazolofd,3-djpyrimidin-7-y} amino} butanoic acid: To a
mixture of {S)-2-amino-4-{cyclopropvi{4-(5,6,7 8-tetrahydro-1 8-naphthyrnidin-2-y1)
butyllamino} butanoic acid tnflucroacetate (100 mg, 217 umoly m 4.1 THF/HO (2 mL) was
added 7-chloro-Z-methyl-2H-pyrazolo[4,3-dlpyrinudine (40 mg, 239 pmol} and NaHCOs (35
mg, 651 umol) and the resulting mixture was heated to 70° C for 1 b and theo cooled to f and
concentrated ## vacuo. The crude residue was punified by prep-HPLC to give the title
compound. LCMS (ESE+): m/z = 4792 (M-+H)". 'H NMR (400 MHz, Methanol-ds): & ppm
859 (s, L H) 849 (s, 1 H) 759 (d, J=7.21 Hz, | H) 6.67 (d, J=7.34 Hz, 1 H} 5.07 (br dd,
JEE2S 520 H FH 409 (5, 3 H)3536-374(m, 6 H} 248 -3.05(m, TH) 1.66-2.12{(m, 6
HY0.94-131 (m, 4 H).

{6512} Compound 164; 4-((2, 2-difluorocthyl} (4-(5,6,7,8-tetrabkydro-1 S-naphthyridin-2-pi)
butyDamine)-2-((I-methyl-1 H-pyrazolof3,4-dipyrimidin-d-y} amino) butanoic acid.
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{8513} Compound 165: 2-({S-cyanopyrimidin-2-yl) amino}-4-({2,2-diffuoroethyl} {4~
(3,6, 7. 8-tetrakydro- I, 8-naphthyridin-2-yi} butyllamine} butanoic acid.

10514] Compound 166: 4-((2, 2-diflucrocthyl) {(4-(5,6,7,8-tetrabiydro-1 S-naphthyridin-2-yi}
butylamino)-2-({ 5-{trifluoromethyDpyrimidin-2-yl) amino} butansic acid.

{8515} Compound 167: 2-((iH-pyrazolof3,4-djpyrimidin-4-yi) amino)-4-({2,2-
diffuoroethyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v} butyflamino} butanoic acid.
{0516} Compound 168: 2~((S-bromopyrimidin-2-yl} aminej~4-((2,2-diffuoroethyl) {4~
(5.6,7,8-tetrakydro-1,8-naphthyridin-2-yi} butyllamine} butanoic acid.

0517} Compound 169 2{{6-(IH-pyragol-I-pl}  pyrimidin-4-yl}  aminol-4-((2,2~
diffuorocthyl} (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi batyllamino} butancic acid.
{0318] Compound 170: 442, 2diflucroethyl) {4-(5.6,7,8-retraliydro-1.8-naphthyridin-2-yl}
butyliamino)-2-({ 2-(trifluoromethyBpyrimidin-4-yi) amino} butanvic acid.

{0519 Compound 171 2-{{S-cyclopropyipyrimidin-2-vi} amino)-4-((2,2-diftuoroeshyl) (4-
(5.6, 7, 8-tetrakiydro- 1, 8-naphthyridin-2-yi) butvllaming} butanoic acid.

10528] Compound 172 {8-4-((2. 2-difluoroethyl} {4-(5,8,7,8~tetrabydro-1,8-naphthyridin-
2-p8) butyllaminol-2-(( 2-methyl-2H-pyragoiof4,3-dJpyrimidin-7-yl} amino}l butanvic acid.
To a muxture of (S)-2-anino-4-({2,2-diffuorccthyvl) (4-(5,6,7 8~tetrahydro-1,8-naphthyridin-2-
vi} butyhamino) butanoie acid (150 mg, 405 pmol) and 7-chloro-2-methyl-2H-pvrazolof4,3-
dlpyrimidine (75 mg, 445 pmol} in THF (2 mb} and HeO (0.5 md} were added NaHCG: (170
mg. 2.02 munol) and the resulting mixture was heated to 70° € for 1 h and then cooled to t and
then concentrated i vacuo. The crude residue was purified by prep-HPLC to give the uitle
compound, LCMS (ESI+): m/z = 5032, TH NMR (400 MHz, Methanol-di) & ppm 8.38 - 8.68
(m, 2H}759(d, =745 He, T H)6.24 - 672 (m, 2H) S.02-S17{m, 1 H} 408 (s, 3 H)3.84
(brs, 2HY356-373(m, 2H)349-353(n, 2H)338-347 (1, 2H)278-287(m, 4 H)
248-274(m, 2H) 1.75-2.01 {m, 6 H).

{0521} Compound 173: 4402, 2-diflucrocthyl) {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi}
butylamino)-2-({2-(pyridin-3-yl) guinazolin-4-yl}) aminoc) butansic acid.

{0522} Compound 174: 402 2-diffucroethyl) (4-(3,6,7 8~tetrakydro-1,8-naphthyridin-2-yi}
butyamino)-2-((6-methyl-2-{pyridin-4-yl) pyrimidin-4-pi) amino} butanovic acid.

{8523} Compounnd 175 42, 2-difluorocthyl} (4-(5,6,7,8-tetrah ydro-1,8-naphthyridin-2-pl)
batyiaminel-2-((3-phenylpyrimidin-4-yi} amino} butanoic acid.

10524] Compound 176: 4-(¢2,2-diflucrocthyl) {4-(5,6,7,8-tetrabiydro-1 S-naphthyridin-2-yi}
buryllamino)-2-({G-phenyipyrimidin-4-yl) amino} butanvic acid.
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{0528} Compound 177: 42, 2-difluvroethyl) (4-{5,6,7, 8-tctrahydro-1,8-naphthyridin-2-yi}
butylaminel-2-((2-phenylpyrimidin-4-yi) amino} butanoic acid.

10526] Compound 178 (8)-2-(S-cyanopyrazin-2-vl} amino}-4-{(2,2-diffuoroethyl} {4-
(5,6, 7. 8-tetrabiydro- 1, 8-naphthyridin-2-yi} buiyllamino} butanoic acid: To a mixture of (8)-
Zeamino-4-((2 2-diflocroethyly  {4-(5,6,7 &-tctrahvdro-1, 8-naphthyridin-2-vl} butylamino}
butanoic acid {200 mg, 540 pmol) and 3-chloropyrazine-Z-carbonitrife (43 mg, 594 ymol) m
i-PrOH (4 mb) was added DIPEA (470 ul., 2.70 mmol) and the resulting mixture was stirred
at 70° C for 12 h and then allowed to cool to 1t and then concentrated in vacuo. The crude
residuc was purificd by reverse phase prep-HPLC to give the title compound. LCMS (ESE+):
m/z = 4742 (MHHY . 'H NMR (400 Mz, Methanol-ds) S ppm 8.22 (4, =220 Hz, 1 H) 784
(A, I=221He, T 74944, J=728He, T H} 655 (4, I=7 28 He, L H) 5.78 - 6.18 (m, 1 H) 4.62
€ F=507He, TH)334-347(m, 2H}254-292(m, 1 H}254-292 (m, 9 H} 2.10-227
(m, 2ZH)1.85-1.96(m, 3H) 1.79 {td, J=14.72, 650 Hz, 1 H) 146 - 1.68 (m, 2 H).

{0527} Compound 179 402 2-diffucrocthyl) (4-(5,6,7 8~tetrakydro-1,8-naphthyridin-2-yi}
butvaming}-2-{pyrimidin-d-vlamins) butancic acid,

{8528} Compouond 188: 4-((2, 2-difluoroethyl} (#-(5,6,7,8-tetrab ydro-1,8-naphthyridin-2-pi)
butylaminal-2-((5-fluoropyrimidin-2-pl} amino) butanoic acid.

{0829] Compound  181:  {(8§-4-(33-difluorocyclobutyl}  (4-(5,6,7 8~tetrahkydro-1,8-
naplithyridin-2-yi)  butyBamino)-2-{{I-methyi-1 H-pyrazolof3 4-djpyrimidin-4-yi}  aminel
butanscic acid: To a mixture of (8)-2-amino-4-((3,3~diftuorocyclobutyl} (4-(5,6,7 &-tetrahydro-
1,8-naphthyridin-2-v1} butyljamino} butanoic acid {140 mg, 247 pmol) in THF (4 ;L) and HuO
{1 mL) was added 4-chloro-1-methyl-1H-pyrazolo[3,4-djpyrinudine (42 mg, 247 pmol) and
NaHCGs (104 mg, 1.24 mmol) and the resulting mixture was heated to 70° € for 1 h, cooled
to 1t, and then concentrated 7 vacue. The crude residue was purified by prep-HPLC 1o give
the title compound. LCMS (ESIH): m/z = 5293 (M+H)". 'H NMR (400 MHz, DMSO-ds} §
ppm 841 {d, =770 Hz, 1 H)822(d, 1993 He, 2H) 701 (d, /=721 He, L H) 6,48 (brs, |
Hy620(d, =721 Hz, 1HY471-483¢{m, TH)390 (. 3H)3.18-327(m, 2 H)2.96-3.07
(o, FH)235-267(m, 5 H)213-244 (m, THY 181~ 207 (m, 2 H) 1.74 (q. /=581 Hz. 2
Hy 158 ¢q, /=734 He, 2H) 1.28 - 1 .42 {3, 2 H}. Note: {§)-2-anuno-4-((3,3-difluorocyclobutyl)
{4-(5,6,7 B-tetrahydro-1, 8-naphthyridin-2-v1) butyDamino} butancic acid was prepared i an

analgous manner to Compouand 140
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[8538] Compound 182: (5)-2-{{5-cyanopyrimidin-2-yl} amino}-4-{(3,3~diflucrocyclobutyl)
(4-(5,6,7.8-tetrabydro-1 8-naphthyridi n-2-yi} butylhamino} butancic acid: To a mixture of
{8)-2~amino-4~-{(3,3-difluorocyclobutyh {4-(5,6,7 8-tetrahydro-1.8-naphthyridin-2-vl)
butyhamino) butanoic acid (400 mg, 706 pmol) and 2-chloropyrimidine-S-carbonitrile (99 mg,
706 pmol) in THF (4 ml) and HaO (1 mL) was added NaHCOs (39 mg, 706 umol} and the
reselting mixture was heated to 50° C for 1 h, cooled to 1t. and then concentrated i vacuo. The
crude rosiduc was purfied by prep-HPLC to give the title compound. LCMS (ESIH) mv/z =
500.2 (M+HD™. TH NMR (400 Mz, DMSG-ds) 5 ppm 8.65 - 878 (m, 2 H) 8.52 (br d, J=7 .46
Hz THY 704 (d, =734 Hz, L H) 648 (brs, 1 H} 6.23¢d, /=721 Hz, 1 H)439-448(m, 1
H)324 (brs, 2H) 301 brd, FT00Ha T H)2534-269(m, 5 H) 2.4 -244 (m, TH) 190 -
200 {m, L H) 183 (brd, =734 Hz, 1 H) 1.75{q, J=584 Hz, 2H) 151 {q, =737 Hz, 2 H)
134 {(brd, S=4.40 Hz, 2 H}.
{6531} Compound  183:  {8-4-((3,3-difluorocyclobutyl)  (4-{5,6,7,8-tctrabydro-1,8-
naphthyridin-2-yl} butvlamino)-2-((5-trifluoromethydpyrimidin-2-yl} amino} buanoic
acid: To a muxture of (S)-2-amino~4-{(3,3-difluorocyclobutyly (4-(5,6,7 8-tetrahydro-~1.8-
naphthyvridin-2-91} butyDamino) butanoic acid (140 mg, 247 pmol) in THF (4 mL) and HbG (1
mb} was added 2-chloro-3-(trifluoromethylipyrimidine {50 mg, 272 umol) and NaH{UG: (104
mg, 1.24 vunol) and the resulting mixture was heated to 70° C for 1 h, cooled to 11, and then
concentrated in vacno. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (ESH): m/z = 5432 (M+HY" 'H NMR (400 MHz, Methanol-ds) 6 ppm 8 .33
(brs, 2H) 748 (d, =721 Hz, 1 H) 6535 (d, =734 He, | H) 452 (dd, /=660, 526 Hz, | H)
338-353(m, 2H)3.07-321 (o, 1 HY 241 -280(m, 12H) 2.00-2.23 (m, 2 H) 1 .87 - 198
(m, 2H) 1.70 - 1.85¢(m, 2 Hy 1.58 {g, &7.00 Hz, 2 H}.
{6532} Compound 184  (8)-2-({1H-pyrazolof3 4-dipyrimidin-4-y}  aminol-4-((3,3-
difluorocyclobutyl)  (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl}  butyBamino} butancic
acid.
{0533} Compound 185: (8)-2-((5-bromopyrimidin-2-yi} aminoj-4-({3,3-difluorocyclobutyl}
{4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-2-yl} butyllamino} butanocic acid: To a muxwure of
{§}-2-amino-4-{(3,3-difluorocyclobutyl) {4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-yt}
butyllamino} butanoic acid (140 myg, 247 wmol} in THF (4 mL) and HoO (1 mL} was added 3-
bromo-2-chloropyrimidime (33 mg, 272 pumol) and NaHCO; (104 mg, 1.24 mmol) and the
resulting mixture was heated to 70° C for | b, cooled to i, and then concentrated i vacuo. The
crude residue was purified by prep-HPLC to give the title compound. LOCMS (ESI+): m/z =
212
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3531 (M+HY. 'H NMR (400 MHz, DMSO-ds} 8 ppm 839 (s, 2 H) 7.71 {4, J=7.70 Hz, 1 H)
T02(d,/=T21He, 1 HY6.42 (brs, TH}6.22(d, /=721 Hz, 1 HY4.27 - 437 {m, 1 H) 3.23 (br
=832 HzZ ZHY 3.0 (r d, =072 Hz, THY 253 -270(m, SHY 2,14 - 247 (m, TH) 1.67 -
198 (m, 4} 151 {q, =746 Hz, 2H) 126 - 1 41 (m, 2 H).

[0534] Compound 186:  (8)-2-({6-(IH-pyrazol-I-pl} pyrimidin-4-pl} aminc}-4-¢{3,3-
diffuorocyclobutyl} (4-{5.6,7,8-tetrahydro-1 8-naphthyridin-2-pl} butyblamino} butanoic
acid: To a vuxture of (S8)-Z-anunc-4-((3,3-difluorocyclobutyl)y (4-(5,6,7 8-tetrabydro-~1.8-
naphthvnidin-2-y1} butyDamino) butanoic acid {200 mg, 353 umol} in DMA (3 mL) was added
4-chloro-6-{1H-pyrazol-I-yi) pyrimidine (70 mg, 388 umol) and DIPEA (308 ul., 1.77 mumol)
and the resulting mixture was heated to 76° C for 2 b, cooled to 1t, and then concentrated in
vacuo. The crude residue was purified by prep-HPLC to give the title compound. LCMS
(BSTH): m/z = 3413 (M+HY 'H NMR (400 MHz, Methanol-dy) 8 ppm 8.51 (d, J=2.32 Hz, |
Hy831 (s, 1 H)7.76 {(d, /=122 Hz, 1 H} 743 (d, /=734 Hz, L H) 6,99 (brs, I H) 649 - 6.57
(0,2 H)4.64 (brs, L H) 343 (brs, 2H)3.06-3.20(m, 1 H) 2.57 - 2.82 (m, 10 H) 2.47 (br s,
2HY198-225{(m, 2y 1.72~-1.94 (m, 4 H) 1.50 - 1.64 (m, 2 H).

{8538] Compound  187: 843, 3-diflucrocyclobuiyly  (4-(3,6,7,8-tesraliydro-1,8-
naphithyridin-2-yf} butylaminol-2-((2-(triffuoromethypyrimidin-4-y8} amino} butanoic
gcid: To a mixture of (8)-2-amino-4-((3,3-difluorocyclobutvly (4-(5.6,7,8-tetrahvdro-1,.8-
naphthyridin-2-vi} butvllamino} butanoic acid (140 mg, 247 pmol) tn THF (4 mL) and FoO (1
mk} was added 4-chloro-2-(trifluoromethyDpyrimidine (30 mg, 272 pumol) and NaHCG; (104
mg, 1.24 mmol) and the resulting mixture was heated to 70° € for | &y, cooled to 1, and then
concentrated in vacwo. The crude residue was purified by prep-HPLC 1o give the aitle
compound. LOCMS (EST+): m/z = 543 2 (MA+H)Y™ 'H NMR (400 MHz, Methanol-ds) Sppm 8.11
{brd, J=624Hz, 1H)749(d, =734 Hz, | H}) 6.74 (br d, /=3 50Hz 1 H}6.36(d, /=734 Hz,
THY470(brs, I H)346(brs, 2H)3.06-3.10(m, 1 HI2.55-284 (m, [0FH) 2,41 (bre, 2 D)
218 {brs, 1 Hy 1.65-205 {m, 5H} 1.47-1.62 (m, 2 H}.

{3536} Compound 188 {&3-2-({5-cyclopropylpyrimidin-2-yl} amino-4-(¢3,3-
diffuorocyclobutyl) (4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butyblaming) hutanoic
acid: To a muxture of (S)-2-amino-4~{(3,3-difluorocyclobutyly (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-y1} butyDamino} butanocic acid (140 mg, 247 puol} in THF (4 mb} and H:0 (1
mb} was added 1-cyclopropyl-4-flucrcbenzene (3% mg, 272 pmol) and NaHCO; (104 mg, 1.24
mmol) and the resulting mixture was heated to 70° C for 6 b, cooled to 1t and then concentrated
in vacuo. The crude residue was purified by prep-HPLC fo give the title compound. LCMS
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(ESI+): m/z = 5153 (M+H)". 'H NMR (400 MHz, Methanol-ds} 6 ppm 8.09 (s, 2 H} 7.45 (d,
J=T46 He, THY 6534 (d, J=734 Hz, T HY 442 (1, J=575Hz 1 H) 342 -347 (m. ZH) 3.09 -
3090w, T HY245-2820u0, 12H)2.00~-217 o, 2H) 1.86 - 1.96 (m, 2 H) 1.69 - 1.85 (01, 3
Hy1.52-162(m 2 H)088-1.00¢m, 2H)057-0.67(m, 2H).

{08537} Compound  18%:  {8)-4(3,3-diflucrocyclobutyl)  (4-(5,6,7,8-¢etrabiydro-1,8-
naphthyridin-2-yl) butyDamino)-2-{(2-(pyridin-3-yi} guinazolin-4-yl) amino} butanoic acid
Scheme 20, Compound 196;
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Step 2
{8538} Step L. (8)-2-{{S-bromopyrimidin-4d-pi} aminol-4-((3,3-difluorocyclobuyl) {(4-
(3,6, 7 &tetrakydro- 1, 8-naplthyridin-2-yi} butylamine} butanoic acid: To a mixture of (8)-
Z-amino-4~((3,3-difluoroeyclobutyl) {4-(3,6,7 8-tetrahydro-~1,8-naphthyndin-2-v1}
butyDamine) butanoic acid (140 mg, 247 umol) in THF (4 mL} and HxO {1 mL) was added 5-
bromo-4-chloropyrimidine (53 mg, 272 pmol) and NaHCO; (104 mg. 1.24 mmol} and the

resulting mixtare was heated to 70 C for 1 h, cooled to 1t, and then concentrated in vacuo to

{M-+H)Y"

{0839 Siep 20 8)-4-((3, 3-difluarocycloburyl} (4-(5,6,7,8-1etrabiydro-1 S-naphthyridin-2-yl)
hutylamine}-2-({S-phenyipyrimidin-4-yi) amine} butanvic acid: To a mxture of ($)-2-{(5-
bromopyrimidin-4-yi) amino}-4-((3,3-difluorocyelobutyl) {(4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvijamino)} butanocic acid {136 mg, 246 pmol} in dioxane (4 mL} and H:0
{1 mal) was added phenylboronic acid (43 mg, 369 umol), K2COs (68 mg, 491 pmol) and
Pd{dppt}Clz (18 mg, 25 umol) and the resulting mixture was heated to 100° C for 2 b, cooled

1o 1t, and then concentrated 7 vacue. The crude residue was purified by prep-HPLC 1o give

214



WO 2021/225912 PCT/US2021/030363

ppm 8.46 (s, 1 1) 7.96 (s, 1 F) 7.43 - 7.56 (m, 6 H} 6.53 (d, J=7.34 Hz, 1 H) 4.64 (brt, J=4.95
Hz 1 H)339-348 (m. 2 H)3.02-3.13 (m. 1 H) 247 - 281 (m, 10 H) 2.06 - 2.43 (m, 4 H)
1.92 (g, /=5.90 Hz, 2 H) 1.64 (tq, J=14 24, 6.89 Hz, 2 H) 145 (q, J=7.12 Hz, 2 H).

Scheme 21, Compound 191
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[35348] Step 1. {(3-2-((6-chivropyrimidin-d-yl}  amino}-4-((3,3-difluerecyclobuiyl) (4-
(5.6, 7, 8=tetrahydro-1 $-naphthyridin-2-pl) buiyflamino} butanoic acid: To a mixture of (8)-
2-anuno-4-{(3,3-dtfluorocyclobutyl) (4-(5,6,7 8-tetrabydro-1,8-naphthyndmn-2-y1}
butyllamino} butanoic acid (140 mg, 247 umol} in THF (4 mb} and H:O (0 mi} was added
4 s-dichloropyrimidine (41 mg, 272 pmol) and NaHCO3 (104 mg, 1.24 mmol) and the resulting
mixture was heated to 70° C for 1 h, cooled to tf, and then concentrated in vacuo 1o give the
title compound that was used without further punification. LCMS (ESTH): m/z =509.0 (M+H)™
{00541] Step 20 (S)-4-({3.3-difluorocyciobutyl} (4-(5,6,7 8-tetrakydro-1,8-naphthyridin-2-yi}
butyljamine}-2-({6-phenyipyrimidin-4-yi} aminol butanoic acid: To a mixture of (5)-2-{(6-
chloropyrunidim-~-4-v1) amino)-4-((3,3~difluorocyelobutyl) {4-(5,6,7 B-tetrahydro~-1,8-
naphthvridin-2-y1} butyDamino) butanoic acid {125 mg, 246 pmol) in dioxane (4 mL) and HO
{1 mL} was added phenyiboromic acid (45 mg, 368 umoll, KaCOs (68 mg, 491 pmel) and
Pd{dppHCl (18 mg, 25 umol) and the resulting mixture was heated to 100° C for 2 b, cooled
to 1t, and then concentrated i vacuo. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (ESE+): mi/z = 5513 (M), 'H NMR (400 MHz, Methanol-ds} 8
ppm 844 (d, /073 Hz, 1 HY 788 (brs, 2H) 742 - 752 (m, 4 H) 6.97 (brs, 1 H) 652 (d,
J=734Hz, 1 H) 445 -4.72 (o, 1 H) 3.36 - 351 (m, 2 H) 3,15 (brdd. =330, 171 Hz, 1 H)
258-284(m, 10H) 234253 (m, 2 H)2.00-228(m, ZH) 172 - 194 (m, 4 H} 1 45 - 1.62
{m, 2 H).

b
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{8542} Compound  192: (843, 3-difluorocyclobutyl}  (4-(5,6,7,8-tetrabhydro-1,8-
naphihyridin-2-yi} butyDamina}-2-{(2-phenylpyrimidin-4-p} amino} butanocic acid: To a
nuxture of (8)-2-amino-4-((3,3~difluorocyclobutyl) (4-(5.6,7, 8-ictrahvdro-1,8-naphthyridin-2-
v} butvhamino} butanoic acid (200 mg, 353 pmol) in DMA (3 mL) was added 4-chloro-2-
phenylpyrimidine (82 mg, 388 umol} and DIPEA (308 pl, 1.77 mmol) and the resulting
mixiure was heated to 70° C for 16 h. cooled to 11, and then concentrated in vacuo. The crude
residuc was purified by prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5513
(M+H)". TH NMR {400 MHz, Methanol-ds} & ppm 8.09 - 8.28 (m, 3H) 736 - 747 (m, 4 H)
649 (brd, <721 Hz, 2 Hy 478 (brs, 1 HY 329 (brd, /=526 Hz, 2 H) 3.10-3.19 {m, 1 H)
287-284(m, W0 H}246(brs, 2H) 223 ¢(brs, LH)205¢brd, /=489 Hz, 1 H} 171 - 1.90
{m, 4 H)} 1.51 - 1.66(m, 2 H).

{0343} Compound 193: (8)-2-(B-cyanopyrazin-2-yi) amino}-4-((3,3-diffucrocyclobuiyl} (4-
(5,6, 7, 8-tetrakydro-1 §-naphthyridin-2-pl} busylamine} huianoic acid: To a mixture of (8}~
2~amuno-~-4-{(3 3-difluoropropvl) (4~(5.6,7 8~tctrahvdro-1,8-naphthyndin-2-yl} butylianuno)
butanoic acid (200 mg, 353 pumol} in 7-PrOH (3 mL) was added 3-chloropyrazine-2-carbonitrile
{54 mg, 388 umol} and DIPEA (308 gL, 1.77 mmol} and the resulting muxture was heated to
70° C for 1 h, cooled to rt, and then concentrated i vacuo. The crude residue was purified by
prep-HPLC 1o give the title compound. LCMS (ESTH): m/z = 500.2 (MHH)" H NMR (400
MHz, Methanol-d S ppm 8.26 {d, =232 Hz, 1 H} 788 (d, /=245 Hz, 1 H} 748 {d, /=734
Hz, 1 H) 6.56{d. =734 Hz, T HY4 58 (1. J=326Hz, 1 H)338-349 (m, 2H)3.08-3.20 (m,

THY255-284 (m, 12ZH)208-227 (0, 2H) 1.74 - 197 (u. 4 H) 1.59{q, /=731 Hz, 2 H).
Scheme 22, Compound 194:
FF N EF

i i Br (;, -
i ; ?\( \> N%‘J\
HoN ’\\/N AN
:[ >~ T; T NaHCOs
X THF, Ha O

07 “oH
Step 1

FF
H,, PdIC é

'vleOH
Step 2 W \\/N\/A\/ \j\\
NN oo qga g
{0544} Step 1. (8)-2-({S-bromopyrimidin-4-pi} amino}-4-((3,3-difluvrocyclobutyl} {4~
(3,6, 7 8-tetrakiydro-1,8-naphthyridin-2-yi} busyliamino} butansic acid: To a mixture of {(8)-
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2-amino-4-((3 3-difluoropropyvly {4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butyhamino)
butanoic acid (300 mg, 530 pmol) 1n THF (4 mb) and HoO (1 mb) was added 5-bromo-4-
chloropyrinuding {113 mg, 583 pmol) and NaHCO: (222 mg, 2.65 mmol} and the resulting
mixture was heated to 70° € for 1 h, cooled to rf, and then concentrated in vacuo o give the
title compound that was used without further purification. LCMS (EST+): m/z = 552.9 (M+H)"™.
{0545} Step 2 ($)-4-((3.3-diffuorocyciobutyl) (4-(3,6,7.8-tetrakydro-1,8-naphthyridin-2-yi}
butyfamino)-2-{pyrimidin-d-ylomine}  butanocic acid: To a mixture of (8)-2-((5-
bromopynmidin-4-v1) amino-4-((3,3-difluorocyclobutyl) {(4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-y1} butyljamino) butanoic acid (293 mg, 329 pmol} m MeOH (30 mL) was
added 10 wt% Pd/C (200 mg) and the rosulting muxture was stirred under an He atmosphere for
3 b and then filtered and concentrated s vacno. The crude residue was purificd by roverse
phase prep-HPLC to give the title compound. LOCMS (ESTHY: m/z = 4752 (M+H)" 'H NMR
(400 MHz, DMSO-de} d ppm 8.39{s, 1 H) 805 {(brd, /=550 Hz, T Hy 761 (brs, 1 H} 7.04 (d,
J=134He, THY 655 {brd, =I357THz, 2 Hy6 24 (d, =734 Hz, L H) 448 (brs, 1 H) 3.21 -
3290, 2} 301 (brd, =61 He, L) 2.60¢(br £, J=6 05 He, 4 H) 217 - 248 (m, 8 F) 1.93
(brdd, /=1327, 495 He, 1 H} 168 - 183 (m, 3H) 1.52{q, /=737THz, 2H) 128-142{(m, 2
H).

{0846} Compound 198: {(S)-d-~{((R)-2-methoxyprapyf} {4-(5,6,7, 8-tetralydro-1,8-
naphthyridin-2-pBbatyamino}-2-((3-methylpyrimidin-2-ylaminclbutancic acid: To a
solotion of tert-butyl (8)-2-amino-4-({({R}-2-methoxypropvl} {4-(5,6,7 &-tetrabhydro-1,8-
naphthyvridin-2-vl} butvDamino) butanoate (100 mg. 230 umol) and 2-chloro-S-methyl-
pynnudine (25 mg, 192 pmol) in +-AmOH (2 mL) was added 2.0M #BuQONa i THF (192 pL,
384 wmol) and tBuXPhos-Pd-G3 (15 mg, 19 wmol) and the resulting mixture was heated to
100° € for 14 h and then cooled to 1t and then concentrated in vacuo to give (S)-tert-butyl 4-
{(S)y-2-methoxypropvl}  (4~(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yly  butyDamine}-2-{(5-
methylpyvrimidin-2-vl} amino} butanoate mtermediate, which was used without further
puritication, Of the butancate intermediate, 80 mg, 132 pmol was taken up in DCM 2 mb} to
which was added TFA (165 ul) and the resulting mixture was stizred at it for 6 h and
concentrated 7 vacuo. The crude residue was punified by prep-HPLC to give the uitle
compound. LCMS (ESIH): m/z = 4712 (M+H+. 'H NMR (400 MHz, Methanol-ds) & ppm
8537 (brs, ZH) 7.60(d, /=728 Hz, 1 H}6.67(d, /=728 Hz, 1 H) 481 -4.86{m, } H) 3 86 (br
s, THI341-339(m, 4 H) 339 (5, 3H)333-338(m, 1 HH3.12-330(m, 3 H)2.76-285

(o]
Pt
3
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(m, 4 H} 254 (brs, 1 H} 239 (br d, /=882 Hz, 1 HY 230 (s, 3Hy 1.76 - 1.99 (m, 6 H} 1.22 (4,
J=5 95 Hz, 3H).

{0547] Compound 196: {(S}-4-{((R})-2-methoxypropy} {4-(5,6,7 8-tetralydro-1,8-
naplithyridin-2-yi} butylaminol-2-(pyridin-3-ylamino} butanoic acid: To a mixture of tert-
butyl  (53-Z-amino-4-(({R}-2-methoxvpropyl} (4-(3,6,7 8-tetrahydro-1,8-naphthyndm-2-v1)
butyianuno) butancate (100 mg, 230.09 umol} and 3-bromopyridine (30 mg, 192 pmol) in t-
AmOH (2 mbL) was added 2.0M ~BuONa m THF (192 ul, 384 umol) and tBuXPhos-Pd-G3
(15 mg, 19 umol) and tBuXPhos-Pd-G3 (15 mg, 19 umol) and the resulting mixture was heated
to 100° C for 14 h and then cooled to 1t and then concentrated i vacuo to give a (S)-tert-butyl
4-(((Ry-2-methoxypropvl)  (4-(5,6,7 8-tctrabydro-1, 8-naphthyndin-2-yl}  butyDaming)-2-
{pyridin-3-vlamino} butancate intermediate, LCMS (ESIH): m/z = 512.3 (M+H)Y", which was
used without further purification. Of the butancate intermediate, 80 mg, 156 pmol, was taken
up in DCM (2 ml) and TFA (200 L) and the resulting mixture was sticred af 1t for 6 h and
concentraied /7 vacuo. The crude residue was punfied by prep-HPLC 1o give the ttle
compound. LCMS (BSI+): m/z =456 4 (M+H)" 'H NMR (400 MHz, Methanol-ds} Sppm 7.93
(dd, J=11.03, 265 He, T H} 7.79(d, /=4 63 Hz, 1 H} 713724 (m, 2 H} 7.03 (id, /=8.99, 1.43
Hz 1 Hy 642 (dd, /=739, 187Hz 1 H}390(t, /=584 Hz, 1 H)3.66-3.76{m, 1 H)3.36 (br
dd, =11.03, 595 Hz, 3H) 327 -331 (m, 3 H) 3.08 - 325 (m, 2 H} 2.94 - 3.06 (m, 3 H) 2.69
(q, 6. 10Hz, 2H) 2.60(brs, 2H) 205 - 223 (m, 2 H) 181 - 190 (m, 2H} 1.67-1.79(m, 4
Hy 116 (dd, /=992 595 Hz, 3 H).

{6548} Compound 197: 4-(({R)-2-methoxypropyl) {4-(5,6,7 8-tetrahydro-1,8-naphithyridin-
2-yl} ButyDamino)-2-{{1-methyi-IH-pyrazolof3,4-d[pyrimidin-4-yl) amino) butanoic acid.
{6549 Compound 198: 2-({S-cyenopyrimidin-2-vl} amino}-4-{{{F)-2-methoxypropyl {4-
(3,6, 7.8-tctrakydro- 1, 8-naphthyridin-2-yi} butyllamino} butanoic acid.

{0856} Compound 199 4-({((R)-2-methoxypropyll (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-
2-p8 butylamino-2-((S-{trifluoromethylpyrimidin-2-yl) amino} butanvic acid.

Scheme 23, Compound 200:;
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{8551} Step 11 {8h-2-((4d-Bromopyridin-2-yllaminol-4-(((R}-2-methoxypropyl) (4-(5,6,7,8
setrahydro-1,8-naphth yrldm~;;-ﬁf]) butyflaming} butanoic acid: To a solution of {8)-2-amino-
4-{{{R}-2-methoxypropyvi) 4~(5,6.7 8-tetrahvdro~1, 8-naphthyndin-2-vi) butyyamino)
butanocic acid hvdrochloride {3()() mg, 723 wmeol} and 4d-bromo-2-fucropyriding (140 mg, 795
pmol} in BMSO (4 ml) was added KoCGs {300 mg, 3 .61 vunol} and the resoliing mixtare was
stirred at 130% € for 3 h and then alloawed to cool 1o 1t and concentrated i vacne. The crude
restdae was purified by roverse phase prep-HPLC to give the title compound. LEMS (EST+):
my/z = 534 3 (M+H)Y™

{0552} Step 2. ($)-4-(({R)-2-meshoxypropyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pl)
butylamina}-2-(pyridin-2-yiamino} butanaoic acid: To a maixture of (8)-2-({(4-bromopyridin-
21y aming 4-(({R}-2-methoxypropyl) {4~(5,6,7 8-tetrahydro-~ 1, §-naphthyndin-2-v1}
butyDamine} butanoic acid (200 mg, 374 wmol) in MeOH (8 mL} was added 10 wit% Pd/C (39
mg} and the resulting mixture was stirred under an Hz atmosphere for 12 h. The mixture was
filtered and concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC
to give the title compound. LCMS (ESIHY: m/z = 4562 (M+HY. 'H NMR (400 MHz,
Mothanol-ds) S ppm 792 (d, /=307 Hz, 1 H) 743 - 749 (m, F H3 715 {d, /=728 Hz, 1 H)
658 ~667 (o, 2HY637(d, /=728 Hz, 1 H}4.19 (1, /=628 Hz, 1 H) 3.79 (ddd, /=9.65, 6.23,
300Hz FHY335-340(m, 2HY 334 (5, 3H) 328 (brd, /=520 Hz, T H) 3.08 - 323 (m, 3
Hy297-3060m, 2H3 270 (t, J=6.17 Hz, 2 H3 255 (brt, J=6 84 Hz, 2H)} 228 - 239 (m, |
Hy193-2040m, 1 H)I87(q /=595 Hz 2H}163-1.74(m, 4H)1.21 (d, /=617 Hz, 3 H).
{6553} Compound  201: {1 H-pyrazoloef3,4-dlpyrimidin-d-vf)  amino}-4-(((R})-2-
methoxypropyl) (4-(3,6,7,8-tetrahiydro- 1, 8-naphthyridin-2-yi} butyllamine} butanoic acid.
{0554] Compound 202: 2-((3-bromopyrimidin-2-y{} aminol-4-(({R)-2-methoxypropyl} (4-
(5,6, 7. 8~tetrakydro- I, 8-naplthyridin-2-y§} huyllamino} butanoic acid.
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{0588} Compound  203:  2-{{(IH-pyrawolof4,3-dJpyrimidin-7-v))  aminei-4-(((Ri~2~
methoxypropyl) (4-(3,6,7, 8-tetrakydro-1,8-naphihiyridin-2-y8 butyllamino} butanoic acid.
{0856} Compound 364: {(S)-d-~{((R})-2-methoxypropyf} {4-(5,6,7,8-tetralydro-1,8-
naplithyridin-2-p} butypfamine)-2-(2-methoxypyrimidin-4-yl} amino) butanovic acid: To a
mixtare  of tert-butyl  {S)-2-amino-4-{{({R}-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl}  butyDamino} butancate (101 mg, 232 pmol} and 4-chloro-2-
nocthoxypyrmidine (28 mg, 194 pmol) m t-AmOH (2 ml.} was added 2.0M ~BuONa in THF
(194 ul, 388 ul) and tBuXPhos-Pd-G3 (15 mg, 19 umol) and the resulting mixture was heated
to 100° C for 15 h, cooled to rt, and then concentrated in vacue to give a ({S)-tert-butyl 4-(({R)-
2-methoxypropyl) (4-(5.6,7 8-tetrahvdro-1, 8-naphthyridin-2-vl butyhamino}-2-((2-
methoxypyrimidin-4-y1) amuno} butanoate intermediate, LCMS (ESIH): m/z = 543 4 (M+HY,
which was used withowut fusther purification. Of the butancate intermediate, 100 myg, 184 pmol,
was taken up 1n DCM (2 mbl) was added TFA (333 ul)) and the resulting mixture was stirred
at 1t for 3 h and then concentrated in vacue. The crude residue was purified by reverse phase
prep-FIPLC to give the title compound. LOMS (EST+H): m/z = 4873 (M+H)". 'H NMR (400
MHz, BMSO-ide) dppm 7.81 (brs, L HY 747 -7.62 {m, L H} 7.01 (br &, J=7.21 Hz, 1 H) 6.35
{brd, S=1357Hz, 1 H}6.18-628(m, 2 H} 431 (brs, THY3.73 (s, 3H)3.23¢brs, 2ZH}3.19
(5, 4 H)2.67 (brs, 1 HD 259 (brt, 6. 11 Hz, 4 H) 231 - 243 (o, SHY 186 - 197 {m, 1 H)
170 - 178 (m, 3H) 154 (brdd, /1473, 740 Hz, 2 H} 141 {br d, /=721 Hz, 2ZH} 1.03 (8,
J=3.50 Hz, 3 Hj.

{6557} Compound 205 {S)-d-{{{R)-2-methaxypropyl) {4~{5,6,7,8-tetrakydro-1,8~
naphthyridin-2-yl) butylamino)-2-{(6-methyipyragin-2-vl} aming} butancic acid: To a
mixture of tert-butyl (8)-Z-amino-4-({{R}-2Z-methoxvpropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyljamino) butanoate (203 mg, 467 umol), 2-chloro-6-methyl-pyrazine
(50 mg, 389 pmol) v t+-AmOH (3 mL} was added 2.0M NaG-/Bu (389 uL, 778 umol} then
tBuXPhos-Pd-G3 (31 mg, 39 umol} and the resulting mixture was heated to 100° Cfor 15 h
and then cooled to 1t and then concentrated in vacuc to give a (S)-tert-butyl 4-(({(R)-2-
methoxypropvl) (4-(5.6,7 8-tetrahydro- 1, &-naphthyndin-2-v1) butyDamino}-2-((6-
methylpyrazin-2-yl) amino} butanocate intermediate, LCMS (ESTH): w/z = S27.3 (M+H)",
which was used withouat further purification. Of the butanoate intermediate, 260 mg, 494 unol,
was taken up into DCM (2 mL) and TFA (1.5 mb) and the resulting mixture was stirred at 1t
for 6 h and concentrated i vacuo. The crude residue was purified by prep-HPLC to give the
title compound. LCMS (EST+): m/z = 4711 (MHH)™ 'H NMR (400 Mz, Methanol-ds) § ppm
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8It(d, /=243 Ho 1 H}785(s, 1 H}7.60(d, 728 Hz 1 H)6.67(d, J=728 Hz, 1 H)4.80 -
487 (m, 1H)385(brd. /=287 Hz 1 H)3.41-356(m, 4 H}339(dd, /=265 176 Hz. 3 H)
332-338(m [ H)313-330(m, 3H)277-285(m, 4 H) 254 - 258 (m, 3H) 244 - 254
(o, 1H)229-242 (m, 1 ) 1.95(q, =584 Hz, 2 1 81 (brd, /=463 Hz, 4 H) 1.23 (4,
J=3.85 He, 3 H).
10558] Compound 286: 2-({(3-cyanopyrazin-2-yi} amino}-4-{{{R}-2-methoxypropyll (4-
(5.6,7,8-tetrakydro- 1 &-naphthyridin-2-yl} butyhaming} butanoic acid.
[6555] Compound 207: 4-(({R)-2-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yi} butpDamino)-2-{pyrimidin-d-ylamino} butansic acid
{0566} Compound 208: 2-((S-fluoropyrimidin-2-yl} aminoj~4-(((R)-2-methoxypropyl} (4-
(5,6, 7. 8-tetraliydro- I, 8-naplthyridin-2~yi} butyDamino} butansic acid.
0361} Compound 209 {8-4-(({R}-2-methoxypropyi) {(4-{5,6,7,8-tetrahydro-1,8-
naphithyridin-2-yi) butybaming)-2-({7-methyl-7H-pyrrolof 2,3-djpyrimidin-4-yDamino)
butanoic acid: To a mixture of tert-butyl (8)-2-amino-4-({({R}-2-methoxypropyly (4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-v1) butylanino)} butanoate (149 mg, 344 pmol} and 4-chioro-7-
methyl-7THepyrrolof2 3-dipyrimiding (48 myg, 28640 pmoly in t+AmGH (3 mL) was added
20M ~BaONa in THF (286 pl, 572 umol) and tBaXPhos-Pd-G3 {33 mg. 29 pmol} and the
resulting mixtare was heated to 100° C for 15 k. The reaction muixture was cooled to rt and then
concentrated i vacuo to give a (Si-tert-butvl 4-{({({(R)}-2-methoxypropvl} {4-(3,6,7, 8-tetrahydro-
1.8-naphthyridin-2-v} butyhamino}-2-{{7-methyl-7H-pyrrolo{2 3-d{pyrimidin-4-yl} aminc)
butanoate intermediate, LOMS (ESIH): ov/z = 5366.5 (M+H)Y', which was used without further
purnification. Of the butanoate ntermediate, 80 mg, 141 umol, was taken up in DCM (I mL)
and TFA (400 ul} and the resulting mixtare was stirred at 1t for 6 h and then concentrated in
vacio. The crude residue was purified by chiral SFC to give a first fraction containing the title
compound. LCMS (EST+): m/z= 5103 (M+H)" ‘H NMR (400 MHz, Methanol-d4) Sppm 8.18
s, T} 719 (d, =728 He, T ) 708 (d, J=3.53 Hz, | H} 659 (d, /=353 Hz, | H} 6.40 (d,
J=128 Hz, L H 461, J=6.17THz, T H}3.76(s,4 H} 334 -340{m, 3H)333.3H)322-
3200, THY 299 -39 {m, 4 H) 269 (1, J=6.17 Hz, 2 H) 258 (brs, 2 H) 2.32 - 243 (m, !
Fy2i1-220(m, 1D 186 (dt, =1152, 604 He, 2H) 1. 74 (brs, 4 H) 116 (d, /=595 He 3
H).
{6562} Compound 258 (R}-2-{(6-(tert-butypyrimidin-4-yl amino)-d-{{{R-2-
methoxypropyl) (4-(5,6,7 8tetrakydro-1,8-naphthyridin-2-yl} butyilamine} butanoic acid:
To a mixture of tert-butyl (8)-2-amino-4-{{{R}-2-methoxypropvl} (4-(5.6,7 8-tetrahydro-1,8-
221
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naphthyridin-2-v1} batyllamino} butancate (153 mg, 352 pmol} and 4-tert-butyl-6-chloro-
pyrimidine (30 mg. 293 pmol} in -AmOH (3 mL) was added 2.0M /~-BaONa in THF (293 gL,
586 ramol) then tBuX Phos-Pd-G3 (23 mg, 29 umol} and the resulting nurture was beated to
100° C for 3 b The reaction mixtare was cooled 1o 1t and then concentrated in vacuo to give
a (Sptert-butyl 2-{(6-(tort-buty Dpyrimidin-4d-vl} aminoy-4- {{({(R)-Z-methoxvpropyl) {(4-
(5,6.7 &-tetrahydro-1,8-naphthyridin-2-vl} butyllamino} butanocate intermediate, LUMS
(ESI+): m/z = 369.6 (M+H)", which was used without further purification. Of the butanoate
mtermediate, 75 mg, 132 umol, was taken up m DCM (1 mL) and TFA (400 ul) and the
resulting mixture was stirred at 1t for 6 h and then concentrated i vacuo. The crude residue
was purified by chiral SFC to give the title compound. LOMS (ESI+): m/z = 5133 (M+H)"
TH NMR (400 MHz, Methanol-d} § ppm 835 (s, L F 7.20 (d. /=728 Hz, 1 H} 660 (5, 1 H)
641{(d J=728He, TH} 442 (brs, TH}3.70 (brs, 1 H}335-340{m, 2H)3.33{(s,3H)3.25
(brs. THY3.11-320(m, 1 H)292-3.10(m, 4 H)2.70 (t, J=6.17 Hz, 2 H) 2.59 {brt, /=6 95
Hz, 2 H) 224 (dg, ~=1422, 709 Hz, | H) 2.06 {(brdd, ~1422, 562 Hz, 1 H) 1.83 - 1.91 (m,
ZHY P73 (bre, 4 H) 126 (s, 9 H) L16(d, /=617 Hz, 3 H).

{8563} Compounnd 211: 2-{{S-cyclopropylpyrimidin-2-yi} aminol-4-(((R}-2-methoxypropyl)
(4-(5,6,7,8-tetrabydro-1 S-naphthyridin-2-vl} butyllamino} butanoic acid

{0564} Compound 312 {(S}-d-{({R)-2~methoxypropyl} {4-(5,6,7 8-tetrakydro-1,8-
naphithyridin-2-yi} butyllamino}-2-({6-(riflaoromethyypyrimidin-4-pl} amino} butanoic
acid.

Scheme 24, Compound 213:
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{0865] Step L. (Sh-2-f{{benzyioxylcarbonyDamino)-4-{{{R}-2-methoxypropyll {4-(5.6,7,8-
tetrahiydro-1,8-naphthyridin-2-y§} butyllaming) butancic acid: A mixture of methyl (5)-2-
{{{benzyloxy)carbonyljamino }-4-({{R)-2-mcthoxypropyi} {4~(5,6,7 -tetrahydro-1,8~
naphthvridin-2-v1) butvlamino) butanoate (1 g, 1.90 amol) in 1111 HeQ/THF/MeOH (9 ml)
was added LIOH HO (159 mg, 3.80 mmol} and the resaliing mixture was stirred at i for T h
and then adjusted to pH=6 by the addition of AcOH and concentrated in vacuo to give the title
compound that was used without further purification. LCMS (ESI+): avz = 513.5 (M+H)™.

[8866] Step 2: (Sh-tert-butyl 2-({ihenyloxy}carbonyfaming}-4-{{{R})- 2-methoxypropyl} (4-
{5,6,7,8-tetrabydro-1 S-napiithyridin-2-yl} butylamine) butancate: To a solution of (832«
{{{benzyloxycarbonyDamino 3-4-{{({R}-2-methoxypropvl} {4-(5,6.7 #-tetrahydro-1.8-
naphthvridin-2-vi} butvljamino} butanowe acid asetate (300 mg, 324 wwol} in DMA {4 mi)
was added benzvitnicthvlammomum chlonde (119 mg, 524 umol), BeC0: (188 g, 1362
mmol), 2-brome-2-methylpropane (2.92 ml, 25.14 mmol} and the resubting mixtore was
stirred at 55° € for 18 b and then allowed to cool to 1t The reaction mixture was diluted with
FE( and then extracted with EtQAc. The combined organic extracts were washed with brine,

dried over NanS{y, filtered, and concentrated in vacuo. The crude product was purified by

o]
[\
2
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normal phase silica gel chromatography to give the title compound. LCMS (ESE+): m/z = 5683
{(M-+H)Y"

10867] Step 3 fert-butyl (8)-2-amino-4-{{({R}-2-methoxypropyl} (4-(5,6,7.8-tetrahydro-1,8-
naplithyridin-2-p}  butyamino}  butancate: To a solution of tert-butyl (§)-2-
{{benzyloxy)carbonyijamino -4-({{R)-2~-methoxypropvi} {4-(3,6,7 &~tctrahydro-1,8-
naphthyridin-2-v1} butyDamine) butancate (107 mg, 188 umol) 10 i-PrOH (2 mL) was added
20 wi%e PA(OH)/C (26 mg) and the resulting mixture was stirred under an Ho atmosphere at rt
for 15 h. The muixture was filtered and concentrated under reduced pressure to give the utle
compound that was used without further purification. LCMS (ESI+): m/z = 4335 (M+H)".
{0868} Step 4 (Sktevt-butpl  2-(66-{dimethylamina)pyrimidin-d-yllamino}-4-(({R)-2-
methoxypropyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butylaminoe} butanoate: To a
mixture  of tert-butyl  {8)-2-amino-4-(({R)-2-methoxypropyly  {4-(5,6,7 8-tetrahydro-1.8-
naphthyridin-2-vl} butyljanuno) butanoate (152 mg, 349 wmol) and 6-chloro-N N-dimethyi-
pyrnnudin-d-amine (46 mg, 291 preol) in t+-AmOH (3 mL) was added 2.0M +~BuONa in THF
{291 ul, 582 umol) then tBuXPhos-Pd-G3 (23 mg, 29 pmol) and the resulting mixture was
heated to 1007 € for 2 h. The reaction mixture was cooled to 1t and then concentrated in vacuo
to give the title compound that was used without further purification. LCMS (ESI+) m/z =
556.6 (M+H)"

{568] Step S. (Bp-2-((6-(dimethylaminalpyrimidin-4-yamino}-4-{{{R}-2-methoxypropyl}
{4-(5,6,7, 8-tetrakydro-1,8-naphthyridin-2-yl} butyllamine} butanoic acid: {S)-tert-buiyl 2-
{(o~(duncthyvlanunolpyrimudin-d-vl)  amino)  -4-(({R)}-Z-methoxypropvl}  (4+(5,6,7.8-
tetrahydro-1,8-naphthyridin-2-vi) butyhamino) butanoate (80 mg, 144 ymol) was taken up m
DCM (1 mL) and TFA (200 ul) and the reselting mixture was stirred for 6 h at 1t and then
concentrated in vacuo. The crude residue was puritied by chiral SFC to give the title compound.
LEMS {(EST): mfz = 500.3 (M+H)". 'H NMR (400 MHz, Methanol-ds} 8 ppm 8.00 (s, 1 H)
T2V, J=T28 Hz, T H) 642 (d, /=728 Hz, 1 H} 558 (s, I H)4.22¢brt, =518 He, 1 H)} 374
(ddd, =937, 617,342 Hz, 1 H)336-340{m, 2H}335(s,3H}3.16-329(m, 2H)3.04-
334 (m, 3HY3.02(s, 6 HY295-3.01 (m, 1 H) 2.70 (1, J=6.17 Hz, 2 H) 2.60 {(br {, J=6.73 Hz,
2HY219-230(m, L H}2.03 (brdd, J=14.66, 584 Hz, 1 H) 1.87 (g, J=5.95Hz, 2 H} 1.73 (br
s, 4 Hy 117 (d, /=595 Hz, 3H).

{0570] Compound 214:  2-((6-{IH-pyrazol-i-yf}  pyrimidin-4-pl}  amino}-4-(({R}-2-
methoxypropyl) (4-(3,6,7 8~tetrakydro- 1, 8-naphthyridin-2-y§ huyilaming} butanoic acid.
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{8571} Compound  215: {(S}-4-{{(R)-2-methoxypropyl} {4-(5,6,7,8-tetrabydro-1,8-
naphihyridin-2-yi} butyflomino}-2-{quinoxalin-2-ylamine} butanocic acid: To a mixture of
tert-butyl  (5)-2-amino-4-{((R)-2-methoxypropyl} (4-(5,6,7 8-ctrahydro-1,8-naphthyridin-2-
vi} butylamino) butanoate (203 mg, 467 umol), 2-chloroquinoxaline (64 mg, 389 pmol) in t-
AmOH (3 mL} was added 2.0M ~BuONa in THF (389 pL, 778 umol} then tBuXPhos-Pd-G3
(31 mg. 39 pmeol) the resulting mixture was stirred for 15 h at the 100° € and then cooled to 1t
and concentrated in vacuo to give (Skisopropvl 4-(({R)-2-methoxypropyl) (4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-vi) butyhamino)-2-(quinoxalin-2~ylamino) butanoate
mitcrmediate, LCMS (ESEY: m/z= 363 3 {(M+H)", which was used without further purification.
(Of the butanoate intermediate, 300 mg, 333 pool) in DCM (2 L) and TFA (1.60 mL) and the
resulting muxture was stirred at 1t for 6 h and then concentrated in vacuo. The crude residue
was parified by reverse phase prep-HPLC to give the title compound. LCMS (ESE+) m/z =
507.3 (M+HY TH NMR (400 MHz, Methanol-ds) 8 ppm 8.33 (d, J=9.70 Hz, 1 H) 7.78 (d,
J=BA6HzZ, THY 759-764{m, THY752-759 (o, T HD 733 -740 (m, L H) 715 (d, J=7.50
Hz, 1H} 636 (1, /=684 Hz, 1 H) 456 (1, /=573 Hz, 1 FD 3.69-3.84 (m, 1 H) 3.35-3.45 (m,
THY332-335{m 3 H)3.02-330(m, 5H)2.93-3.02 {m, 2H) 265 (q, =625 Hz, 2 H)
235 rd, =829 H2, 2HY2.27-244 {m, TH) 2.18{td, /=976, 518 Hz, 1 H) 1.76 - 1.87 {m,
2HY P71 (brd, =573 He, 4 H) L 16 (dd, J=15.10, 6.06 Hz, 3 H).

{08572} Compound  216: {Shodo(((R}-2-methoxypropyl) {(4-{5,6,7,8-tetrakydro-1,8-
naphithyridin-2-yl) butyDamino)-2-{{S-methoxypyrazin-2-yi} amino} butanocic acid

{6573} Compound 217: 4-(({R)-2-methoxypropyl) {4-(5,6,7 . 8-tetrahydro-1,8-naphithyridin-
2-yl} butyDamino)-2-{{6-phenyipyrimidin-4-yi} aming) butanovic acid

{8574} Compound 218: 4-({({R)-2-methoxypropyl) {4-(5,6,7,8-tetrahydro-1,8-naphihyridin-
2-vl) buspDamino)-2-{(2-phenyipyrimidin-4-pi} amino} butanoic acid

{0875} Compound 219 4-(((R)-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-vd} butyDaminol-2-({S-phenyipyrimidin-4-yi} amino) butanocic acid

{6576} Compound 220: {E}-d-{((R}-2-methoxypropyl) (4-{5,6,7,8-tetrakydro-1,8-
naphthyridin-2-vy}  butyBamine}-2-{{6-methyl-2-(pyridin-4-y8}  pyrimidin-d-p8}  amino)
butanoic acid: To a mixture of tert-butyl (8)-2-amino-4-({({R)}-2-methoxypropyl) {(4-(5.6,7,8~
tetrahydro-1,8-naphthyridin-2-vl} butvljamino} butanoate (203 mg, 467 umol), 4-chloro-6-
methyl-2-(4-pyridylpyrinudine (80 mg, 389 umol) in t-AmOH (3 ml) was added 2.0M Na(-
Bu (389 pl., 778 umol) then [2-(2-anunophenyi) phenyli-methvisulfonvioxy-palladivm;ditert-
butyl-{2-(2 4 6-tnisopropyiphenylphenvliphosphane (31 mg, 39 umeol} and the resulting

22
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mixture was heated to 100° C for 15 h and then cooled to 11 and then concentrated in vacuo to
give a (S)-tert-butyl 4-((R)-2-methoxypropyly (4-(5.6.7 8-tctrahydro- |, 8-naphthyridin-2-v1)

butyDamino}-2-{((6-methyl-2-(pyndin-4-yi) pyrimidm-4-yl} amino} butanocate miermediate,

butanoate mtermediate, 270 mg, 447 pwmol, was taken up in DCM (2 mL}, and TFA (1.4} and
the resulting mixture was stirred at ¢t for 6 b and concentrated i vacue. The cruade residue was
purificd by prep-HPLC to give the title compound. LCMS (ESI+): nvz = 548 3 (M+H)™ 'H
NMR (400 MHz, Methanol-da) S ppm 8.61 (brs, 2 H} 827 (d, /=573 Hz, 2 H) 7.52 (d, /=728
Hz 1 Hy 659 (d, /=728 He, 1 H) 655 (s, 1 Hy4.64 (brs, 1 H) 3.88 {brs, 1 H) 3.71 (brt,
J=H003 Hz, 1 H)3.60 (s, THD337-351 m, 4 H)335(s, 3 H)3 14-3.280m, 2H)2.72 -
2R3 (m 426  (bre, L) 241 ¢, 3221 (br d, =1169 Hz, THY 1.75-2.07 (m, 6 HD
1.24{d, J=595 Hz, 3 H}.

{0577} Compound 221: 4-(((R)-2-methoxypropyl} (4-(5,6,7 . 8-tctrahydro-1 8-naphthyridin-
2-vl) butyDamino)-2-{{2-(pyridin-3-yl} quinazolin-4d-yl) amino) butanovic acid

[86578] Compound  222: (S} A-{{ R}~ 2-methoxypropyl} {4~{5,6,7,8-tetraliydro~1,8~
naphihyridin-2-y8} butyflaminol-2-((6-{pyridin-4-yi} pyrazin-2-yi) amino} butanovic acid: To
a mixture of tert-butyl (S)-2-amino-4-({({R)-2-methoxypropyly {4-(5,6,7 8~ctrahvdro-1,8-
naphthyridin-2-vl} butyDamino} butancate (199 mg, 457 upmoly and 2-chlioro-6-(4-
pyvridylpyrazine (73 mg, 381 wmoly w t-AmOH (3 ml) was added 2.0M ~BuONa in THF
(381 pl., 762 umol) and then (BuXPhos-Pd-G3 (30 me, 3% umol) and the resulting mixture
was heated to 100° C for 15 h and then cooled to 1t and concentrated in vacuo 1o give a {(8)-
tert-buty! 4-{{{R)-2-methoxypropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1}
butyllamino}-2-({(6-(pyridin-4-v1}) pyrazin-2-vl} amino) butanocate intermediate, LCMS (ESk+):
m/z = 53905 (M+H)", which was used without further purification. Of the buwtanoate
mtermediate, 270 mg, 458 umel, was taken up 1 DCM (2 ml) and TFA (14 ml) and the
resolting mixture was stirred at 1t for 6 h and then concentrated in vacue. The crude residoe
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESHH) avz =
534.3 (M+H)". 'H NMR (400 MHz, Methanol-di} 8 ppm 896 (d, J=5.87 Hz, 2 H) 8.70 - 8 82
(o, 3H)833-837(m, 1H}7.60(d, /=672 Hz, 1 H} 6.66(d, =734 Hz, 1 H} 480 -4.86 (m,
THY3 85 (brd, J=245Hz 1 Hy344-358(m, 4 H3 332 -344 {(m, 3 H} 3.27 {brd, /=746
He THI314-324(m T H)275-286(m 4 H)247-262(m 1 H)231-246(m, 1 H)
195 (dt, =11.68, 602 Hz, 2 H) 174 - 190 (m, 4 H) 121 {d, /=599 Hz, 3 H).
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{8579} Compound  223: (S} Ad-f{{ R}~ 2-methoxypropyl} {4-{5,6,7,8-tetrafydro~1,8~
naphthyridin-2-yi} butyHaminol-2-((5-phenyipyrazin-2-vl) amine) butanvic acid

{0586] Compound 324: {(S)-d-~{((R})-2-methoxypropyf} {4-(5,6,7,8-tetralydro-1,8-
naplithyridin-2-yl} butyl} amino}-2-{{6-phenyipyrazin-2-ylamino} hutanoic acid: To a
mixtare  of tert-butyl  {S)-2-amino-4-{{({R}-2-methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvDamino) butanoate (200 mg, 460 umol} and 2-chlors-6-phenyl-
pyrazine (73 rog, 383 pwool) v -AmOH (3 ml) was added 2.0M NaO-Bu (382 uk., 764 omol)
then tBuXPhos-Pd-G3 (30 mg, 38 pmol) and the resulting mixture was heated to 100° C for
15 h and then cooled to 1t and then concentrated i vacuo to give a (S)-tert-butyl 4-{((R)-2-
methoxypropvl) {4-(5,6,7 R-tetrahydro-1,8~-naphthyridin-2-y]) butyhamino}-2-{(6-
phenylpyrazin-2-v1} amino) butanoate mtermediate, LCMS (ESI+): m/z = 5895 (M+H)Y,
which was used without further purification. Of the butanoate mtermediate, 280 mg, 476 wmol
was taken up into DCM (2 mL)}, and TFA (1.1 mL) and the resulting mixture was stirred at 1t
for 6 h and concentrated in vocuo. The crude residue was purified by prep-HPLC to give the
title compound. LCMS (EST+): m/z = 3333 (M+H)Y™ TH NMR (400 MHz, Methanol-ds} 8 ppm
821 (s, IH}797-804(m, 2H) 790 (s, L H} 738-747(m, 3H) 723 (4, /=728 Hz, 1 H)
643(d, /=728 Hz, 1 H} 454 (dd, /=717, 474 He, 1 H}3.69-379¢{m, 1 H} 3.32-348{m, 2
F3330¢,3H)323-329(m, 2H} 298 -3.15 (m, 4 H) 256~ 2.70 (m, 4 H} 2.30 - 2.42 (m,
THY213-225(m, 1 H) 170 - 1.86 (m, 6 H) 1.13 {d, J=6.17 Hz, 3 H}.

{0581] Compounds  225: (3-4-(({R)-2-methoxypropyl}  (4-{5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-vl) butyDamino)-2-{(1-methyil- 1 H-pyrazol-3-vl} amino} butanoic acid.
{6582} Compound 226: (8)-2-(benzofdiocarol-2-plaminoi-4-((R}-2~methoxypropyl} {4~
(5,6,7,8-tetrahydro- I, 8- aphthyridin-2-p} butyllamine} butanoic acid.

{6583} Compound  227: (8)-4-{({R)-2-methoxypropyf} {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyDamino)-2-((I-methyl-1H-benzofdfimidazol-2-y) amina}l butanoic
acid.

{0584} Compound 228: ($)-2-benzofdithiaroi-2-ylamino)-4-({{R}-2-methoxypropyl) (4-
{5.6,7,8-tetrah ydro-1 S-naphthyridin-2-yi} butyfamine} butanoic acid: To a mixture of tert-
butyl  {S)-2-amino~-4-(({R)-2-methoxypropyl} (4-(5,6,7, 8-tetrabydro-1 . 8-naphthyridin-2-yh
butyllamino} butanoate {150 mg, 345 umol} and 2-chlorobenzo{dithiazole (49 mg, 288 pmol)
m t-AmOH (3 mL} was added 2.0M /~BuONa in THF (288 pbL, 576 ymol) then tBuXPhos-Pd-
G3 (23 mg, 29 pmol) and the resulting nuxture was stirred 100° € for 14 h and then cooled to
t and concentrated in vacuo to give a (S)-tert-buty! 2-(benzoldjthiazol-2-vlamino}-4-({({(R}-2-
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methoxypropyvly  (4-(5,6,7 8-tetrahydro-1, 8-naphthyndin-2-vl)  butylamine)  butancate
mitermediate, LCMS (ESI): m/z = 368 .5 (M+H)", which was used without further purification.
{Of the butanoate ntermediate, 100 mg, 176 pumol, was taken up tnn DCM (2 mL) and TFA (200
nb) and the resulting mixture was stirred at rt for 6 h and concentrated i vacuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESE+):
m/z = 5122 (M+H)". 'H NMR {400 MHz, Methanol-ds) 3 ppm 7.86 {d. /=795 Hz, 1 H) 7.62
=766, 1 H) 759 (brd, =734 He, TH) 752 -757{m, 1 H) 739 - 745 (m, | H) 6.66 {d,
J=T21Hz, THY4.86-488 (my, T HY3.83 -394 (m, I H)3.60(brd, J=17.12Hz, 1 H) 349 -
352(m, 2H) 348 (brs, T HY340(s, 3 H)335¢brs, 2Hy 323 (brd, J=697Hz, 2H) 2.77 -
285 (m, 4 H)2.585-2.67 (o, 1 H) 248 (brs, 1 HY 176 - 198 (m, 6 H) 1.23(d, /=587 Hz, 3
).

{0385} Compound 229 {84-(((R}-2-methoxypropyl) {(4-{5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl}  butyDamine)=2-({2-methyi-2H-pyrazolof4,3-djpyrimidin-7-yt}  aminol
butanoic acid. To a mixture of (8)-2-aminc~-4-(({R)-2-methoxvpropyl} (4-(5,6,7 B-tetrahydro-
1,8-naphthyndin-2~y1} butyDamino} butanoic acid hydrochlonde (100 mg, 264 pmol) and 7~
chloro-2-methyl-2H-pyrazolof4,3-djpvrimidine (49 mg, 291 pmel) n THF (2 mL) was added
NaHCO:; (111 mg, 132 mmol} and the resulting mixtare was heated to 70° C for 1 h, cooled
to 1t, and then concentrated i vacuo. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (ESI+H): m/z = 5113 (M+HY. TH NMR (400 Mz, Methanol-ds) 8
ppm 860 (brd, 1149 Hz 1 HY 848 (s, 1 H) 754 (4, /=734 Hz, 1 H) 666 (d, /=721 Hz 1
Hy503-5 1830, 1HI408(, 3 H)38E-395(o, LH}3ST (brs, IH)3.49-353 (o, 2 H)
341-349(m, 1 H)339(s, 3H)332-338(m, 2H}3.15-330(m, 2H) 273 -287 (m, 4 H)
247-272¢m, 2H) 176 - 1.99 (m, 6 H) 1.23 (d, /=3.75 Hz, 3 H).

{0586] Compound 23G  (8}-2-(9H-purin-t-yamino)-4-(((R})-2-methoxypropyl)  (4-
{5,6,7.8-tctrabydro-1,8-naphthyridin-2-pi} bhutyDamine} butanoic acid: To a nuxture of tert-
butyl  (53-Z-amino-4-(({R}-Z-methoxypropyly  (4-(5,6,7 8-tetrahydro-1,8-naphthyndm-2-y1)
butyDamino) butancate (199 mg, 438 umol) and 6-chloro-9H-purine (59 mg, 382 umol) in t-
AmOH (3 mL) was added 2.0M #~BuONa in THF (382 pl, 764 umol) then tBuXPhos-Pd-G3
{30 mg, 38 pmol) and the resulting nuxture was stirred forl3 b at 100° € and then cooled to 1t
and concentrated /» vacuo to give a {§}tert-butyl 2-{{OH-purin-6-vl} amino)-4-{{{R)-2-
methoxypropyl}  (4-(5,6,7 8-tetrahydro-1 &-naphthyndin-2-vl)  butyDamine) butancate
intermediate, LOMS (ESH): m/z = 853.5 (M+H)", that was used without further purification.
Of the butanocate intermediate, 270 mg, 489 umol, was taken up in DCM (2 mL) and TFA (512
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ph} and the resulting mixture was stirred at 1§ for 6 h and then concentrated in vacuwo. The
resufting crude residue was purified by reverse phase prep-HPLLC to give the title compound.
LCMS (BSEH): ro/z = 4973 (M+H)". TH NMR (400 MHz, Methanol-da) 8 ppm 8.26 (d,./=2.08
He, THIBO9 {4, =306 Hz, T H) 714 -721 (m, 1 FH 639 (d, =721 Hz, 1 Hy 463 (brs, |
Hy3.67-387 (m, T H)335-339{m, 2H}333 (3, 3H)}3.18-3.29{m, 2 H} 2.99 - 3.1& (m,
4HY2.69(q, J=5.62Hz, 2HY 257 (brs, 2H) 228 -249 (m, 1 H) 2,14 - 2.26 (1, 1 H} 1.80 -
190 (o, 2H) 173 (brs, 4 H) LIR (dd, J=1547, 6. 05 He, 3 H).

Scheme 25, Compound 231:
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{35871 Step 1. (8)-2-((S-bromopyridin-2-yf} amino}-4-{((R)-2-methoxypropyl} (4-(5,6,7,8-
tetrakyidro-1,8-naphihiyridin-2-y§} butyllamino} butanoic acid: To a mixture of (8)-Z-aununs-
4-{{{R}-Z~maethoxypropvl} {4-(3.6,7 8-etrabvdro-1 8-naphthyndin-2-vh) butvianuno)
butanowc acid hydrochloride (300 mg, 723 pmol) and 5-bromo-2-flucropyridine (140 mg, 793
pumol) in BMSQ (4 mL} was added KoCUO5 (300 mg, 3.61 mmol) and the resulting muxture was
stirred at 130° C for 3 h, cooled to rt, and then concentrated i vacuo. The crude residuc was
purified by reverse phase prep-HPLC to afford the title compound. LCMS (ESIH): avz =534 3
(M+H)",

{0388] Step 20 {84 (((R)-2-methoxypropyly {4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-yi}
butyamino)-2~{(S-phenylpyridin-2-yl} amino) buranoic acid. To a mixture of (8)-2-((5-
bromopyndm-2-y1) amino }-4-({{R)-2-methoxypropyl) {4~(5,6,7 B-tetrahvdro-1,8-
naphthyridin-2-v1} butyDamine) butanoic acid {100 mg, 187 umol) and phenyviboronic acid (46
mg, 374 pmol) in dioxane (1 mL} and Ha0 (0.25 mL) was added KoUO3 (129 mg, 936 pmol)
and Pd(dppHClh. CH2Chz (15 mg, 19 pmol) and the resulting mixture was stirred at 100° C for

2 h, cooled to rt, and then concentrated in vacuo. The crude residue was purified by reverse
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phase prep-HPLC to afford the title compound. LCMS (EST+): m/z = 5323 (MAH)T TH NMR
{400 MHz, Methanol-ds) 3 ppm 8.37 (dd, /=937 209 Hz, 1 H) .18 (s, | H) 7.65(d, /=728
Hz, ZHY 7594, =128 He, L HY 748~ 754 (m, 2 H) 742 - 747 (o, L H) 740 (br d, /=926
He, T 667 (d, =728 He, L H) 480 -485(m, 1 H) 389 (brs, I H) 358 (brs, 1 ) 343 -
384 (m, 3H) 341 (3, 3H)335{(brs, 2H)3.17-330(m, 2 H) 2.82 (brd, /=573 Hz, 4 H)
253-266(m 1H)237-250(m 1 H)1.78-198{m, 6 H) 124 (d, /=6 17 Hz 3 H).

{058%] Compound  232: {S)-d-({{R)-2-methoxypropyl) {4~{5,6,7,8-tetrahydro~1,8~
naphthyridin-2-yl} butyDamino}-2-((4-phenyipyridin-2-yi} amina} butanoic acid.

{0598 Compound  233: {(S)-A-{{(R)~ 2-methoxypropyl} {4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyDamino)-2-((I-methyl-1H-indazol-3-yl) amino) butanaic acid: To a
mixtwre of tert-butyl (§)-Z-anuno-4-(((R)-2-methoxypropyvl) {4-(5.6,7 8~tetrahvdro-1,8-
naphthyridin-2-vl} butyljamino} butancate (104 mg, 240 umol} and 3-bromo-1-methyl-1H-
indazole (42 mg, 200 umol} in THF (2 mL) was added 2.0M #~BuONa 1o THF {200 ub, 400
pmol) then tBuXPhos-Pd-G3 (16 mg, 20 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 the title compound. LOMS (ESI+): m/z = 5093 (M+H)™. 'H
NMR {400 MHz, DMSO-de} 6 ppm 7.73 {d, /=8.07 Hz, 1 H} 724 - 734 (mn, 2 H)} 6.99 (4,
J=T20Hz, FHY 691 (1d, =721, 110 Hz, 1 Hy 6 30 (brd, /~11.62 Hz, 1 H) 620 (dd, /=727,
532He, T HY4.13{q, S=628 He, TH)3.71 (5, 3H}3.43 (brd, /=611 Hz, 1 H}3.20-3.23 (m,
ZHY317(d, /=978 Hz, 3H)2.73 - 287 (m, F H) 253 -273 (o, SH) 231 - 246 (m. 4 H)
183-202(m, 2H) 168 -1.78 (o, 2H} 1.36- 1.62 {;, 4 H) 1.03 (1. /=660 Hz, 3 H).

{8591} Compound 234 {S)-d-{{{R}-2-methoxypropyl} {4-{5,6,7,8-tesraliydro~1,8~
naphthyridin-2-yi} butyDaminol-2-((1-methyi-1 H-indoi-3-yi} amino} butanoic acid

{6592] Compound 235: 2-{{I-methyl-1H-pyrazolof3,4-dipyrimidin-4-yi} amino}-4-{{2-
(methylsulfonylethyl) (4-(5,6,7,8-tctrahydro-1,8-naphthyridin-2-yi} butyllamino) butanoic
acid.

{0593} Compound 236: (8)-2-((5-cpanopyrimidin-2-pl} amino)-4-({2-(methyisulfonyliethivl)
{4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyllamino} butanocic acid: To a muxwure of
{§)-2-amino-4-{(2-{methvisulfonyDethyi) {4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y1}
butyllamino} butanoic acid hydrochlonide (100 mg, 223 ywmol} in THF (2 mL) and H0 (0.5
mb} was added NaHCOs {94 mg, 1.11 mumol) then 2-chloropvrimidine-5-carboaitrile {37 mg,
267 umol) and the resulting muxture was heated to 70° € for 1 h and then cooled to 1t and
adjusted to pH = 6 by the addition of I M aq. HCI and then concentrated i vacuo. The crude
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residue was purified by reverse phase prep-HPLC 1o give the title compoand. LEMS (ESH):
m/z = 5162 (M+H)". H NMR {400 MHz, Methanol-ds) § ppm 8.63 {s, 2 H) 7.59 (d, /=7 .28
Hz, I HY666(d, /=728Hz, 1 Hy475-482(m, 1H)3.66-384(m 4Hy332~-355(m, o
3313 3MH)275-285(m, 4H)230-2550m, 2H) 196 {(q. /=584 Hz, 2 H) 1 .83 (brs,
4 Hy.

10594} Compound 237: 4-{(2-{methylsuifonyllethvi) {4-{5,6,7,8-tetrakydro-1.8-
naphthyridin-2-yi}  butyllamino}-2-{(S-rifluoromethylpyrimidin-2-yl} amino} buwranoic
acid.

{0595} Compound 238: eI H-pyrazolof3 d-dfpyrimidin-4-pf) aninsj-d-{{2-
(methylsulfonylethyl) (4-(5,6,7.8-tctrahydro-1,8-naphthyridin-2-yi} butyllamino) butanoic
acid.

10396] Compound 238: 2-({S-bromopyrimidin-2-yl} aminop-4-((2-{methylsulfonyliethyl) (4-
(5.6, 7, 8=tetrabydro- 1 S-naphthyridin-2-pl} butvl)amino) butanaic acid

{0597} Compound  240:  2-((6-{1H-pyragol-I-vh  pyrimidin-d-yl)  amino}-4-({2-
(methvisulfonylethyl) (4-(5,6,7,8-tetralsydro-1,8-naphthyridin-2-yl} butyllamine) butanoic
acid.

{6598} Compound 241: d=f{2-{methylculfonyethyi} {4-(5,6,7 8-tetrakiydro-1,8-
naphithyridin-2-yi} huylamino)-2-((2-(triffuoromethylipyrimidin-4-y} amino} butancic
acid.

{9599} Compound 242: {83-2-({ S-cyclopropylpyrimidin-2-yi} @R o}-d-{{2-
{methyisulfonylethyll (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-vl} butylaminae) butanoic
acid.

{6600] Compound 243: 8-2-(C-cyenopyrazin-2-vl} amino)-4-((2-(methylsalfonyijethyl)
(4-{5,6,7,8-tetraliydro-1, 8-naphthyridin-2-pi} butvijamina} buwtancic acid: To a mixture of
{S)-2~amino-4~{{2~-(methvisutfonyliethvl) {4~(5,6,7 8-tetrahydro-~ I, §-naphthyridin-2-v1}
butyDamine} batanocic acid hydrochloride (100 mg, 223 umol) in #-PrOH (2 mb) was added

DIPEA (194 uyl., 1.11 mmol) then 3-chloropyrazine-2-carbonitrile (35 mg

&0

251 umol) and the
resulting mixture was heated to 70° € for 1 b and then cooled to rt and adjusied to pH=6 by
the addition of 1 M ag. HCl and then concentrated /7 vacuo. The crude residue was punfied by
reverse phase prep-HPLC to give the title compound. LOMS (ESIH+Y: m/z = 5162 (M+H)Y™ 'H
NMR (400 MHz, Methanol-d4) 8 ppm 830 (d, /=220 Hz, 1 H) 800 (d, /=243 Hz, 1 H) 7.39
(d, /=750Hz, F H665(d, /=750Hz, 1 H} 481 -485(m, 1 H)}3.65-383(m, 4H)332-
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354 (m, 6 HY3.12{s,3H)2.76-285(m 4 H}251-2.61 (m, T H)234-244 {m, 1 Hy1.92
-2.00(m, 2 H) 1.82¢brd, /=617 Hz. 4 H).
{0601} Compound 244: d{{2-(methylsulfonylethyl) {4-(5,6,7 8-tetralydro-1,8-
naplithyridin-2-vi} butyDamino}-2-{{2-{pyridin-3-vi} guinazplin-4-pl} amino) butanoic acid
[0682] Compound 245: 43, 3-diflucropropyl) {4-(3,6,7,8-tesrakydro-1,8-naphthyridin-2-
vé} butybiamino}-2-((I-methyl-1 H-pyrazolof3,4-dipyrimidin-4-pl} amino)} butanoic acid.
{0663} Compound 246: (8)-2-({S-cyanopyrimidin-2-yl} aming)-4-({3,3~diffuoropropyi} {4-
(5.6,7,8-tetrakydro-1,8-naphthyridin-2-yi} butyhaming} butanvic acid: To a mixture of {§)-
2-arino-4-((3 3-difluoropropyvl} {4-(5,6.7 R-tetrahydro-1,8-naphthyridin-2-y}) butylamino)
butancic acid (130 mg, 321 umol} w THF (4 nl) and H:0 (1 ml) was added 2-
chloropyrimidine-3-carbonitrile (49 mg, 353 pmol) and NaHCO: (135 mg, |.61 mmol) and the
resulting mixtare was stirred at 50° 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 (ESE+) avz =
4882 (M+H)" 'H NMR (400 MHz, D20) 4 ppm 859 (s, 2 H) 747 (d, /=734 Hz, 1 H} 6.50
(d, =746 Hz, TH)586-621 (m, | Hy4.58 (dd, /=538, 807 Hz, 1 H) 3.13 - 346 (m, 8 H)
256-280(m 4 H)218-244 (m, 4 H} 178 - 188 (m, 2H) 1.57 - L.75 (m, 4 H).
{6604} Compound 247: 4-{(3,3-diffuoropropyl} (4-{5,6,7,8-tctralydro-1 8-naphthyridin-2-
vi butyBamino}-2-((5-rifluoromethypyrimidin-2-yl} amine) butanoic acid.
{0605} Compound  248:  {(§}-2-((I H-pyrazolof3,4-djpyrimidin-4-yl}  amino}-4-({3,3-
diffuoropropyll (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-yl} busyDamine} butanocic acid:
To a mixture of {8)-2-amino-4-((3,3-difluoropropvl) (4-(5,6,7.8-tctrabydro-1,8-naphthyridin-
2-y1} butvDanuno} butanoic acid {130 mg, 321 pmol} n THF {4 mL} and 0 (I mL) was
added 4-chloro-1H-pyrazoiof3 4-djpyrinndime (35 mg, 353 umol} and NaHC(G: (135 mg, 1.61
mnol) and the resulting mixture was heated to 70° € for 1 h and then cooled to 1t and then
concentrated i vacuo. The crude residue was purtfied by prep-HPLC to give the title
compound. LCMS (ESH}: m/z = 303 .3 (M+H)". 'H NMR (400 MHz, Methanol-ds) 3ppm 8.21
(5, 1THIS 4G I Y737 (brd, J=T09Hz 1THY6350(d. /=734 He, TH}578-617{m, 1 H)
486(brs, 1 H}3420brs, 2Hy263-309(m, 1I0H)226-242{m, 1 HY 197-220{m, 3 H)
157 - 1.96 (m, 6 H).
{8606} Componnd 249 2-((S-bromopyrimidin-2-yi} amino)-4-((3,3-difluoropropyl} (4-
(3,6, 7. 8-tctrakiydro- I, 8-naphthyridin-2-yi} hutyilamine} hutanoic acid.
{0607 Compound 288:  (8-2-((6-{1H-pyrazol-1-yl}  pyrimidin-d-p}  amino}-4-¢(3,3-
difluoropropyl} (4-(5,6,7,8-terrakydro-1 8-naphthyridin-2-vh butyDaming} butanovic acid:
232
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To a mixture of (S)-Z-amino-4-((3,3-diflooropropyl) (4-(5,6,7 8-etrahyvdro-1,8-naphthyridin-
2-y1} butyhamino} butancic acid {130 mg, 321 pmol) in BMA (3 mb} was added 4-chloro-6-
{1H-pyrazol-i-v) pynmidine (64 mg, 333 umol) and DIPEA (280 ul, 1.61 mmol} and the
resulting mixture was stirred at 707 € for 16 h and then allowed to cool to 1t and then adjusted
to pH = 6 by the addition of 1 M aq. H{I and concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLL to give the title compound. LOMS (ESIH+) m/z = 5292
(M+HY" TH NMR {400 MHz, Methanol-ds) & ppm 8.52 (d, J=2.57 Hz, | H} 830 (brs, | H
7374, =110 Hz, TH) 7.32¢brd, =660 Hz, 1 H) 696 (brs, 1 H) 6.47-6.58 (m, 2 H) 5.83
~6.16{(m, TH)439-462(m, I H}336-345(m, 2H)2.65-296{m, 10H)2.03-226{m,
4AHyI84 (brd, =17 12Hz, 4 H) 1.63-1.74 (m, 2 H).

{0608} Compound 251: 4-(3,3-difluoropropyl} {4-(5,6,7,8-tetrabiydro~1,8-naphthyridin-2-
vi} batylamina}-2-((2-(irifivoromethypyrimidin-4-pl) amino) butanoic acid.

{0605} Compound 252: 2-({5-cyclopropylpyrimidin-2-pl} aminol-4-({3,3-difluoropropyi} (4-
(5.6, 7, 8-tetrakiydro- 1, &-naphthyridin-2-pl} butvl)amina} butanaic acid
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Scheme 26, Compound 253:
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{0618] Step L. (8)-2=({5-bromopyrimidin-4d-yi} amino)-4-{{3,3-diffuoropropyi} (4-(3,6,7,8-
tetrahydro-1,8-naphithyridin-2-y§ butyllamino} butanoic acid: To a solution of (§)-2-amuno-
4-((3 3-difluoropropyl} (4-(5,6,7 8-tetrabydro-1 8-naphthyridin-2-y1) butyllamino} butanoic
acid {140 mg, 344 pmol} i THF {4 ml} and HO (1 ml} was added S-bromo-4-
chloropyrinmudine (73 mg, 378 umol} and NaHCO: (144 mg, 1.72 mmol} and the rosulting
nixture was heated to 60° C for 17 h and then cooled to 1t and then concentrated i vacuo. The
crade residue was used withour further purification. LCMS (ESHH): my/z = 540.9 (M+H)™

{0611 Step 20 {($}-4-((3,3-diflucropropyl} (4-(3,6,7.8-tetrakydro-1,8-naphthyridin-2-yi}

butybamino}-2-{pyrimidin-d-yloming)  butaunsic acid: To a mixture of (5)}-2-((5-
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bromopynmidin-4-v1) amino)-4-((3,3-diftluoropropyl} {4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyljamino} butanoic acid (186 mg, 344 pmol} in MeOH (10 mL) was 10
wt% added PA/C (100 mg) and the resulting mixture was stitred under an Ho atroosphere for
16 h. The mixture was filtered and then concentrated in vacuo, The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 463.2 (M+H)™.
'H NMR (400 MHz, Methanol-ds) & ppm 835 (s, 1 H) 8.00 (brs, 1H) 7.35(d, /=734 He, 1 H)
657 (brd, /=452 Hz, 1 H) 049 (d, =734 Hz, LHS80-6.13 (o, T HY 454 (brs, | H) 3.37
~347 (m, 2 H)2.58-3.01 (m, 10H) 1.61 - 2.26 {m, 10 H}.

10612} Compound 254: (8i-2-((CF-cyanopyrazin-2-vi} aminoi-4-((3,3-difluoropropyl} (4~
(5,6, 7. 8~tetrakydro- 1, 8-naplthyridin-2-y} butyDamino} butanoic acid: To a mixture of (8)-
2-amino-4-((3,3-difluoropropyl} {4-(5,6.7 8-tetrahydro-1,8-naphthyndin-2-v1} butylamino)
butanoic acid {130 mg, 321 wwol} in +-PrOH (3 mL) was added 3-chloropyrazine-2-carbonitrile
{49 mg, 353 pmol) and DIPEA (280 L, 1.61 mmol) and the resulting mixture was stirred at
70° C for 1 h and then concentrated i vacuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LOMS (EST+H): m/z = 488 1 (M+H)". 'H NMR (400
MHz, Methanol-ds} 6 ppm 8.25 (4, /=245 He, 1 H} 788 {d, J=245 Hz, 1 H} 7.39 (d, /=734
Hz THYo52(d, /=734 Hz, ITH) 58 1-6.16 (m, 1 HY 457 (¢, /=538 Hz, 1 H} 3.39-3.47 (m,
THI339-347(m, 1 H)290-302(m, 2H)264-282(m 8H)208-230(m, 4H) 174 -
194 {m 4H) 159 1.69{m, 2 H).

{0613} Compound 255; {$}-4-((3,3-difluoropropyl} (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-
2-vl}) Butyllaminol-2-((2~-methyl-2 H-pyrazolo{4,3-djpyrimidin-7-yl} amino} butancic acid:
To a mixture of (8)-2-aminc-4-{(3,3-difluoropropyl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-
2-y1} butyljamine} butancic acid {130 mg, 321 pmel) in THE (4 mL} and Fo0O (3 mbL) was
added 7-chioro-2-methyl-ZH-pyrazolo{4.3-d{pynmidine (66 mg, 353 upmol) and NaHCO:
{134.93 mg, 1.61 mowol) and the resulting mwixture was heated to 70° € for 1 h and then cooled
to 1t and then concentrated i1 vacuo. The crade residae was purified by prep-HPLC to give the
title compound. LCMS (ESI): m/z= 5173 (M+H)™. TH NMR (400 MHz, Methanol-ds) 8 ppm
821 (s, TH) 804 (s, 1 HH 738¢(d, =734 Hz, Y H) 6.50(d, /=721 Hz, LH) 5.73 - 6.17 (m, |
HY476 - 487 (m, 1 3394 (s, 3H) 343 (brt, /=507 Hz, 2 H} 2.59-3.07 (m, 10 H) 2.26-
245(m, 1H)161-2.19(m, 9H).

{6614} Compound 256: (8)-4-((3,3-difluoropropyl} (4-(5,6,7 8-tetrabiydro-1,8-naphthyridin-
2yl butybamino)-2-({2-(pyridin-3-vl) guinazolin-4-yf) amine} butanoic acid: To a mixture

of {S)-Z-amino-4-((3,3-diftuoropropy!) {4-(3,6,7 8-tetrahydro-~1,8-naphthyridin-2-v1}
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butyllamino} butanoic acid (130 mg, 321 wmol} in BMA (3 ml} was added 4-chloro-2-
{pyndin-3-y1} quinazoline (95 mg. 353 umol} and DIPEA (280 gL, 161 mmol} and the
resulting mixture was stured at 70° € for 16 h and then allowed to cool to 1t and then adjusted
to pH = 6 by the addition of 1 M ag. H{ 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-ds) 8 ppm 9.55 (dd, /=0.67, 2.02 Hz, 1 H) 8.81 (id,
J=191, 804 Hz, T H) 861 (dd, =171, 480 Hz, TH) RI2 (4, /=758 Hz, L H} 7.76 - 7.92 (m,
2HY 744757 (o, 2 727(d, F134 He, 1D 642 (4, =734 He, L HY 577 - 614 {m, |
HY500( /=611 Hz, 1 H)3.24 (£, /=562 Hz, 2 H) 2.60-3.09 (n, 10H)2.23-251 {(m, 2 H)
200-217(m, 2H) 174 - 190 (m, 4 H) 1.55- 1.72 {(m, 2 H).
Scheme 27, Compound 257:
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Step 2
{8615} Step U 8)-2-{{5-bromopyrisidin-4-yi} amino}-4-{{3,3-diflucropropyl} (4-(5,6,7,8-
tetrafiydro-1,8-naphthiyridin-2-y} butyllamine} butanoic acid: To a mixture of (8)-2-amino-
4~(¢3.3-difluoropropyl) (4-(3,6,7 8-tctrabhydro-1, 8-naphthyridin-2-vl) butyljaminc} butancic
acid (140 mg, 344 powl) m THF ¢ ml} and H2O (1 mbl) was added 3-bromo-4-
chloropyrimidime (73 mg, 378 pumol} and NaHCOs (144 mg, 1.72 mmol} and the resulting
mixture was stirred for 17 h at 606° € and then cooled to 1t and concentrated in vacuo 1o give
the title compound that was used without further purification. LCMS (ESIH): ovz = 3410
{(M-+H)Y".
{8616} Step 20 (8)-44(03.3-diffuoropropyll  (4-(3.6,7,8-tetrahiydro-1,8-naphthyridin-2-yi}
butylamino)-2-({ S-phenplpyrimidin-d-yl} aminel butanovic acid: To a mixture of (S)-2-((5-
bromopyrmidin-4-yi) amino}~4~{(3.3-diflucropropyl} (4~(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-y1} butyDamino) butanoic acid (186 mg, 344 pmol} in dioxane (4 mL) and HO
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{1 mb} was added phenylboronic acid (63 mg, 515 umoll, KoCOs (95 mg, 687 wmol) and
Pd{dppH)HCl2 (25 mg, 34 pmol}, the mixture was stirred for 2 h at 100° € and then cooled to 1t
and concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give
the title compound. LCMS (ESE+H): m/z = 5399 (MHH)". ' NMR (400 MHz, Methanol-ds) &
pem 845 (5, IH} 795 (s T H}732-757(m, 6 H) 648 ¢d, J=734 Hz, | H}5.79-6.12 (m, 1
Hy461{t. =526Hz, 1H)336-345{m 2H}253-298(m, I0H} 1.85-225(m, 6 H) 1.45
~ 171 {m, 4 H).

{8617} Compound 238: (8)-4-((3,3-difluoropropyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-
2ep8) butyDamino)-2-({6-phenyipyrimidin-4-p8 amino} butaneoic acid: To a maxture of (8)-2~
amino-~4-((3, 3-difluoropropvl)  (4-(5,6,7 8-tetrabydro-1 8-naphthyridin-2-y1}  butyllamino)
butanoic acid (130 mg, 321 umol} in THF (4 ml) and H20 (1 mL} was added 4-chioro-6-
phenylpyrimiding (67 mg, 353 umol) and NaHCO: (135 mg, 1.61 mmol) and the resulting
mixture was stirred for 17 b at 70° C and then cooled to 1t and concentrated in vacuo. The crude
residue was purtfied by chural SFC top give the title compound. LEMS (ESIH+): m/z = 5392
(M+H)Y". 'H NMR (400 Mz, Methanol-ds) S ppm 845 (s, 1 FN 7.95 (s, 1}) 732 - 7.57 (m. 6
Hy648{d, J=734He, I1H}5379-612(m, 1 H)461{ /=526Hz 1 H}3.36-345(m. 2H)
233-298{(m, 10H) 185-225(m 6H)1.45-1.71 (m, 4 H).

{0618} Compound 259 (§)-4-((3,3-difluorapropyl} (4-(5,6,7 8-tetrahydro-1,8-naphihyridin-
2-yd} butyaminei-2-((2-phenyipyrimidin-4-pi} amino} busanoic acid.

{8619} Compound 260: 4-((3-flusropropyl} (4-(3,6,7 8-tetrakydro-1,8-naphthyridin-2-yi}
butvbamingl-2-({ I-methyl- T H-pyrazolof3,4-djpyrimidin-4-yi} amino} butanaic acid

{6620] Compound 261: (8)-2-({S-cyanopyrimidin-2-pl} aminop-4-(3-fluoropropyl} {4~
(5,6,7,8-tetrahydro-§,8-raphthyridin-2-yi} butylamine} butanvic acid: To a mixbwre of {§)-
2-amino-4-{(3-flucropropyly  (4-(5,6,7 8-tetrabydro-1,8-naphthyrdin-2-yl)  butylamino)
butanoic acid (140 mg, 344 pmol} m THF (1 mbl) and H:0 (0.25 mL) was added 2-
chloropyrimidine-5-carbonttrile (53 mg, 378 pmol) and NaHCO: (144 mg, 1.72 mmol) and the
resulting mixture was stirred at 50° C for 1 b and then concentrated in vacuo. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+) avz =
4701 (M+H)Y" TH NMR (400 MHz, Methanol-dy} S ppm 850 - 863 (m, 2 F) 7.28 (4, /=7 .21
He TH3647(d, /=T34 Hy, TH) 458 (1, /=S62Hz 1 H}437-449 (m, 2H}3.38-3.45 (m,
2HY2906-323(m, 6 H)2.73 (1, =624 He, 2H) 258 - 2.67 {m, 2 H) 198 - 231 (m, 4 H)
188~ 194 (m, 2 H) 1.66- 1.83 (m, 4 H).
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{8621} Compound 262: 4{(3-fluoropropyl} (4-(5,6,7 8-tctrabiydro-1,8-naphthyridin-2-yi}
basyliamino}-2-((5-(irifivoromethyQpyrimidin-2-yi) amine} butanoic acid.

10622} Compound 263: (8)-2~{€1 H-pyrazolof 3 4-dpyripidin-4-yi} @rino-d-{{3-
Jluoropropyl} (4-{5,6,7 8~tetrabydro-1 8-naphthyridin-2-p8 butyllamine) butanoic acid: To
a mixture of (8)-2-ammo-4-{(3-fluorcpropyl} (4+(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1}
buty Damino) butanoic acid (100 mg, 259 yumol) in THF (I mL} and HO {0.25 mL} was added
4-chloro-1H-pyrazolof3,4-d]pyruomidine (44 rog, 285 pool) and NaHCO: (109 mg, 1.30 amol)
and the resulting mixture was heated to 70° C for 1 h and then cooled to 1t and then concentrated
in vacuo. The crude residue was purified by prep-HPLC fo give the title compound. LCMS
{ESI+): ov/z = 485 3 (MH+H)". 'H NMR (400 MHz, Methanol-ds} & ppm 825 (brs. | H} 8.17
I 723 0Grd, =709 He, T HD 643 (L, =734 He 1 H) 478 (brs, [ H) 4.40-4.64(m, 2
Hy 339 (brs, 2H}288-329 (m, 6 Hy 261 - 275 (m, 4 H) 2.29 - 2.43 (m, 1 H) 2.18 {id,
J=3.00, 1495 Hz, FHY 195 -2.11 {my, 2 H) 168 - 192 {m, 6 H}.

[0623] Compound 264: (8)-2-((5-bromopyrimidin-2-yi} amino)-4-((3-fluoropropyl) {4-
(5.6,7,8-tetrakydro- 1 8-naphthyridin-2-pl butyGaminag} butansic acid: To a solution of (S)-
2-amino-4-{(3-flucropropyl)  (4-(5,6,7.8-tetrahydro- 1, 8-naphthyridin-2-vl)  butvDamine)
butanoic acid (140 mg, 344 umol} in THF (¢ mL) and H:0 (0.5 mL) was added 5-bromo-2-
chloro-pyrinudine (73 mg, 378 umol} and NaHCO: (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 phase prep-HPLC to give the title compound LCMS (ESH): m/z = 523.1
(M+H)". TH NMR (400 MHz, D20) 8 ppro 838 (4. /=220 Hz, 2 H) 745 ({d, /=734 Hz, | H)
648 (dd, J=4 59, 727 Hz, T H)4.42 -4.63 (m, 3 H}3.26-340(m, 6 H}3.16 (brd, /=7.58 Hz,
2HY 269 (brt, =611 Hz, 2 H} 262 {brd, J=4 28 Hz, 2 H) 238 {gd, /=543, 1894 Hz, 1 H)
217-228(m, FH}1.98 -2.13 (m, ZH) 1.82 (q, /=S 93 Hz, 2 H) 1.65 (brd, =330 Hz 4 H).
{0624] Compound 268 2-((6-(IH-pyrazol-I-yl} pyrimidin-4-yl) amino}-d{{3-fluoropropyl)
{4-(5,6,7,8~vetraliydro-,8-naphthyridin-2-yi} butviamino} butanoic acid

{0625} Compound 266: (8)-4-((3-fluoropropyl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-
Vidbutyl) amino}-2-((2-GrifluoromerthyDpyrimidin-d-yl} amino}butancic acid: To a solution
of {§)-2-amuno~-4-((3-fuoropropyl} {(4-(5,6,7, 8-tetrabydro-1 8-naphthyridin-2-v1} butylanuno}
butanoic acid (150 mg, 368 pmol) in THF (4 mL) and HaO (1 mL) was added 4-chioro-2-
{trifluoromethypyrimidine (74 mg. 405 umol} and NaHCG; (135 mg, 1.84 mmol} and the
resubting mixture was stirred at 70° C for | h and then concentrated /7 vacue. The crude residue
was purified by reverse phase prep-HPLC to

give the title compound. LCMS (EST+): w/z =

<
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5131 (MHHY THNMR (400 MHz, D20) S pom 822 (br d, J=5.75 Hz, 1 H) 749 (br d, /=7.09
Hz 1H)684(d, J=624Hz, 1TH)652{brd, /=734 Hz 1 H)591-626(m. 1 H) 472 {brs,
THY314-350(m, 8 HY 261 - 278 (o, 4 H) 221 - 252 (m, 4 H) 1 82 - 1.94 (m, 2 H) 1.69
(brs, 4 H).

[0626] Compound 267: (8)-2-¢{ S~cyclopropyipyrimidin-2-pl} amino)-4-{{3-fuoropropyl) (4-
(5.6, 7, 8-setrabydro-1 S-naphthyridin-2-yi} butybamine} butanoic acid: To a mixture of (5)-
Z~anuno~4-{(3-fluoropropyly  {4-(5,6,7 8~etrahydro- L, 8-naphthyndin-2-yl)  butylamino}
butanocic acid (150 mg, 368 pmol} in THE (4 mL) and HoO (1 mL) was added {-cyclopropyl-
4-fluorobenzene (56 mg, 405 umol} and NaHCOs (135 mg, 1.84 mmol} and the resulting
nuxture was stirred at 70° C for 6 h and then allowed to cool to 1t and then councentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOMS (ESHY: m/z = 485 2 (MAH)". 'TH NMR (400 MHz, Do0) 8 ppm 8.32 {5, 2 H) 745 (d,
J=134He, 1HY640(d. J=T734 He, 1 H) 454 -464 (m, 2H} 445, /=544 Hz 1 H) 3.13 -
3400, 8H}260-272(m, 4H) 1.97-244 (m, 4 H) 1.78 - 1.86 (m, 3 H) 1.66 (brd, /=3.67
Hz, 43090 - 1.00 (m, 2H) 0.57-0.68 (m, 2 H).

Scheme 28, Compound 268:
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{86271 Step 1. (8)-2-((5-Bromopyrimidin-4-y8)  amino}-4-{3-fluoropropyl} {4-(5,6,7,8-
tetrafiydro-1, 8-naphthyridin-2-y§} butyllamino} butanoic acid: To a solution of (8)-2-amino-
4~{(3-fluoropropyly (4-(5,6.7 #-tetrahydro-1,8-naphthyvridin-2-vl} butyllamino} butanoic acid
{140 mg, 344 pmol) in THF (4 mL) and FO {1 mL) was added 5-bromo-4-chloropynmidine
{73 mg, 378 wmol) and NaHCG: (144 mg, 1.72 mmol} and the reselting mixture was stirred
for 17 h at 60° € and then cooled to 1t and concentrated i vacwo to give the title compound
that was used without further purification. LCMS (ESI+): m/z = 5232 (M+H)".
[0628] Step 20 {8-4-{C-fluorapropyl}  (4-(5.6,7,8-vetraliydro~1 8-naphthyridin-2-yl)
butyliamine}-2-{pyrimidin-4-ylemino) butancic acid: To a mixtare of (S)}-2-{{5-
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bromopynmidin-4-vl} amino)-4-((3-flaoropropyly (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-
v1} butyDammo} butanoic acid (170 mg, 325 pmol) in MeOH (10 mb} was added 10 wt% Pd/C
{200 mg} and the resulting nuxture was stirred under an Ho atmosphere for 16 h and then
filtered and concentrated /n vacuo. The crude residue was purnified by reverse phase prep-HPLC
io give the tifle compound. LCMS (EST+H): m/z = 445 2 (M+H)Y'. TH NMR(400 MHz, Methanol-
dy 6ppm 840 (5. 1 H) 802 (brd, J=826 Hz, 1 H) 7.24 (4. /=721 Hz, 1 H) 6 61 {brd, J=5.87
Hz, 1H)645(d, =734 Hz, L H)4.54-4 63 {m, 1 H}433-451{m, 2H)3.36-343 (m, 2 H)
289-3270m, 6 H)2.72 (4, J=630Hz, 2H) 257 -266 (m, 2H) 1.96- 229 (m, 4 H) 1.85 -
194 (m, 2H} 168 - 1.31 (m, 4 H).

{6629] Compound 269: (S}-2-{(B-cyanopyrazin-2-vl} amino}-4-{3-fluorepropyl} (4-
(5,6, 7, 8-tetrabiydro- 1, 8-naphthyridin-2~yi} butyllamine} butanoic acid: To a mixture of (8)-
Z-gmino-4-{3-fluoropropml)  (4-(5,6,7, 8-tetrahvdro- 1 8-naphthyridin-2-y1)  butyDamino)
butanoic acid {140 mg, 344 umol) in i-PrOH (3 mL) was added 3-chloropyrazine-2-carboniirile
(53 mg, 378 umol) and DIPEA (299 ul, 1.72 mmol) and the resulting mixture was stirred at
707 C for 1 h and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLU to give the title compound. LOMS (ESH: av/z = 470.1 (MAH)T 'H NMR(400
MHz, Methanol-ds) 8 ppm 826 (d, /=245 Hz, 1 H} 790G {d. /=245 Hz | H) 725 (d, . =734
Hz, 1 Hy645(d, =734 Ha, 1 ) 439 (1, /=569 Hz, | ) 4.44-4.49(m, 2 H) 3.37 - 342 (m,
2H)283-323(m, 6 H) 272 (t, S=6 1THz, ZH} 259 -266(m, 2 H} 198 -231 (m 4 H)
186-1.93(m, 2H) 1.65-1.82 (m, 4 H).

{6636} Compound 270 (S)-4-((3-fluvropropyl) (4-(5,6,7.8-tetralydro-1,8-naphthyridin-2-
vE batybamino}-2~((2-methyl-2H-pyrazolofd,3-djpyrimidin-7-p8) aming) butanoic acid: To
a solution of {S)-2-amino-4-((3-flucropropyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1}
butyijamino} butanocic acid {100 mg, 259 pmol) in THF (I mL) and Ho0 (0.25 mL} was added
7-chioro-2-methyl-2H-pyrazolof4, 3-djpyrimidive (83 mg, 285 umol} and NaHCGO: (109 mg,
1.30 mmol} and the resubting mixture was heated to 70° C for 1 b and then cooled to rt and then
concentrated in vacuo. The crude residue was purified by prep-HPLC to give the title
compound. LCMS (BEST+): m/z = 4993 (M+H)". 'TH NMR{400 MHz, Methanol-d4) 8 ppm 8.27
(s, | HDBO7 -8 16 (m, 1 ) 724 (brd, =721 Hz, 1 H} 644 (4, /=T34 Hz, 1 H)4.78 {(brs, |
Hy441-462(m 2H)397 (s, 3H)339(brs, 2H)} 284 -329¢m, 6 H} 258 -2.78 (m, 4 H)
226-244{m, 1 H} 1.95-222 (m 3H)1.65-1.93 (m, 6 H).

{0631} Compound 271 4-(O-fluoropropyl) (4-(5,6,7,8-tetraliydro-1 S-naphthyridin-2-yi}
hurylamino}-2-({ 2-{pyridin-3-vl) quinazolin-d-pi} amine} butanoic acid
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Scheme 29, Compound 272:
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{6632} Step 1 (8)-2-{{S-bromopyrimidin-4-pl}) amino}-4-{{3-fluoropropyl} {4-(5,4,7,8
terrakiydro-1 8-naphthyridin-2-v) butylamina} butanoic acid: To a mixture of (8)-2-aratno-
4-{{3-flucropropvl) (4-(5,6,7,8-tetrahvdro-1,8-naphthyridin-2-v1} butyljanuno} butanoic acid
{140 mg, 344 pmol) in THF {4 mL) and HoO (1 mL) was added 5-bromo-4-chloropyrimidine
{73 mg, 378 umol} and NaHCO; (144 mg, 1.72 mmol} and the resulting mixture was stirred
for 17 h at 60° C and then cooled to 1t and concentrated in vacuo 1o give the title compound
that was used without further purification. LCMS (EST+H): mv/z = 523 2{M~+H)".

{8633} Step 2 (8)-4((3-fluoropropyl}  {(4-{5,6,7,8=sctrabiydro-1 8-naphthyridin-2-yi}
burylaminol-2-((5-phenyipyrimidi n-4-yl} amino} butanoic acid: To a vuxture of (S)-2~((5-
bromopyrmidin-4-vl) amino)~4-((3—ﬂuompmpyi} {4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-
vi} butyDamine} butanoic acid {170 mg, 325 wmol} in dioxane (4 mL} and H:O (1 mi} was
added phenyiboronic acid {59 mg, 487 umol), K203 (90 mg, 650 pmol} and Pd{dppHl (24
mg, 32 pmol) and the resulting mixture was stirred for 2 b at 100° C and then cooled to 1t and
then concentrated /7 vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LCMS (ESIH+): m/z = 521 .3 (M+H)". 'H NMR(400 MHz, Methanol-
dySppm 847 (s, THI 799 (s, FHY 751 - 758 ¢m, 2 ) 741 -~-749 (m, 3 H) 7.19 - 7.24 (m,
1HY642(d, =734 Hz, 1 H} 4536 (4, =562 Hz, 1 H) 442 - 449 (m, 2 H) 3.37 {dd, /=4 83,
642 Hz, 2HI2.84-325{m, 6 H) 270 (¢, J=6.24 Hz, 2 H) 257 {br ¢, /=672 Hz, 2 H) 2.19 (g,
J=5T5Hz, 2H 183 -2.09(m, 4 H) 1.58 - 1.77 (m. 4 H).

Scheme 30, Compound 273:
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{8634} (S)-2~((6~-chioropyrimidin-4-yl} amino)~4-((3-fluoropropyl) {4-(5,6,7,8-sesrafiydro~
1, 8-naphthyridin-2-yi} buiyllamino} butancic acid: To a solution of (5}-2-amino-4-{(3-
fluoropropyvl} (4-(5,6,7 8-tetrahydro-~1. 8-napbthyridin-2-vl) butyhamino) butanoic acid (140
mg, 344 umol) i THF (4 mL) and HoO (1 mL) was added 4.6-dichloropyrindine (56 mg, 378
pmol and NaHC 05 (144 mg, 1.72 mmol} and the resulting mixtore was stirred at 60° C for 17
h and then allowed to cool to 1t and then concentrated in vacuo to give the title compound that
was used without further purification. LCMS (ESI+HY: nv/z = 4793 (M+H)™
{8633} (8)-4-({3-fluvropropyl) (4-(5,6,7,8-tetrahydro-1,8-naphihyridipn-2-yl} butylamina)-
2-{{-phenylpyrizidi n-d-pl} amino) butancic acid: To a mixture of (83-2-((6-
chloropyrinudin-d-vl) anunop-4-{(3~fucropropyl} (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-
vl} butyDamino)} butanoic acid {164 mg, 342 umol) i dioxane (4 mL) and HzO (I mL} was
added phenyliboronic acid {63 mg, 514 umol}, KoCOs (95 mg, 685 pmol) and Pd{dppHHCl: (25
mg. 34 pmol) and the resulting mixture was stirred for 2 h at 100° € and then cooled to 1t and
concentrated i vacuo. The crade residuc was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESI+): m/z = 539.9 (M+H)". ' NMR{(400 MHz, Methanol-dy) 5 ppm
8AS (s, IF} 795 (5, TH} 732-757 (m, 6 H) 648 (d, =734 Hz, T H}3.79 - 612 {m, 1 H)
461, /~526Hz, 1H)336-345(m, 2H)253-298 (m, 10H) 1.85-225(m, 6 H) 145 -
171 (o, 4 H).
{08636] Compound 274 4({(Sh-2fluoro-3-methoxypropyl)  (4-(5,6,7, 8-tetrabiydro-1,8-
naphithyridin-2-pl}  butyBamino)-2-{{I-methyi-i H-pyrazelof3 4-djpyrimidin-4-y8  aminel
butanovic acid.
{8637} Compound 275 2-{{5-cyanopyringidin-2-yi) amina-d-({(8)-2-fluoro-3-

methoxypropyl) (4-(5,6,7,8-tctrakydro-f,8-naphihiyridin-2-pi} butyllamine} butanoic acid.
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[8638] Compound 276 4(({8}-2-fluoro-Z-methoxypropyll  (4-(5,6,7,8-tetrakiydro~1,8-
naphthyridin-2-yf}  butyllaminel-2-((3-(triffuoromethyDpyrimidin-2-pl) amino} butanovic
acid,
{863%] Compound 277 {8}-4-(((8}-2-fluore-3-methoxypropyl} (4-{5,6,7,8~tctrahydro-1,8-
naphthyridin-2-pl} butyljamino)-2-{pyridin-2-plamine} butanvic acid.
10640] Compound 278: {8}-2-((1 H-pyrazolof3,4-djpyrimidin-4-yl} amino}-4-{{{(&}-2-fluoro-
S~methoxypropyl) (4-(5,6, 7 8~tetrabiydro-1,8-naphthyridin-2-yi} hayllamino)} butanoic acid:
To a muxture of (8)-2-amino-4-({({S)-2-fluoro-3-methoxypropyl} {(4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butvlamino) butancic acid hydrochloride (200 mg, 462 umol} in THF (2
mb} and HoO (0.5 ml) was added NaHCOs; (116 mg, 139 mmol} then 4-chloro-1H-
pyrazolof3 4-dpyrimidine {79 mg, 508 pmol) and the resulting mixture was heated to 70° C
for 1 h, cooled to rt. adjusted to pH = 6 by the addition of 1 M ag. HCL, and then concentrated
in vacuo. The crude residue was purified by prep-HPLC to give the title compound. LCMS
(EST+H): w/z = 5152 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppo 8.93 {(br s, T H) 8.63
(s, 1) 7.59(d, =728 He, | H}) 6.67(d, /=T 28 Hz, L H}5.15-333 (m, 2 H}3.72(d, /=333
Hz P HI364-3700n, 2H)3.55-363(m, 2H}348-354(m 3H)3.40(s,5H)277-2.84
(o, 4 H}2.49-269(m, 2H) 1.79~ 1.98 (m, 6 H}.
{6641} Compound 279: 2-((5-bromopyrimidin-2-yi) arinal-4-(((8)-2-fluoro-3-
methoxypropyl) (4-{5,6,7,8~tetrab ydro- 1, 8-naphthyridin-2-pl} butyllamino} butanoic acid
{0642} Compound 280 2-((6-{{ H-pyrazol-1-yl} pyrimidin-4-yl} amingl-4-({{8)-2-fluoro-3-
wmethoxypropyl) (4-(5,6,7,8-tetrakiydro-1,8-naphthyridin-2-pl) butyllamine} butanoic acid
{6643} Compound 281: 4(085)-2fluvro-S-methoxypropyl}  (4-(5,6,7,8-terraliydro-1,8~
naphthyridin-2-yf}  butylaminel-2-((2-(trifluoromethyDpyrimidin-4-yl) amino} butanvic
acid,
{0644} Compound 282: (8}-2-((5-cyclopropyipyrimidin-2-yl} aminol-4-(({5)-2-fluoro-3-
methoxypropyl} (4-¢5,6,7, 8~tetrabydro-1,8-naplithiyridin-2-y) butyllamine) butancic acid:
To a mixture of {8})-Z-amino-4-({{S)-2-fluoro-3-methoxypropyl) {(4-(5,6,7 8-teteahvdro-1,8-
naphthyridin-2-vl} butvljamino) butanoic acid bydrochlonde (100 mg, 252 umoly m THF (1
mb} and HzO (0.25 mL) was added NaHCOs (106 mg, 126 mmol) then S-cyclopropyl-2-
fluoropynmidine (38 mg, 277 wmol) and the resulting mixture was heated to 70° C for 1 h and
then cooled to rt and adpusted to pH = 6 by the addition of 1 M aq. HCI and then concentrated
in vacue, The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESTH): m/z = 5152 (M) 'H NMR (400 Mz, Methanol-ds} S ppm 8.03
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(s, 2H) 7.35(d, /=728 Hz, 1 H) 648 {d, /=750 Hz, 1 H} 475481 (m, 1 H} 435 (£, /=595
Hz, 1HY357 (4, /=419 Hz, 1 H} 349 -3.53 {m, 1 H) 3.37 (dt. /=R.65, 5.82 Hz, 2 H} 3.32 (5,
IH281-295(m, 4 H)2.76-2.80 (m, L H) 272 (brt, /=628 Hz, 3 H) 2.66 (1, =783 Hz, 2
F202-220(m, 2 H3 180 - 190 (m, 3} 169~ 1.79{(m, 2 H) 1.57 - 1.68 (m, 2 H} .91 (br
dd, /=838, 1.54 Hz, 2 H) .55 - 0.62 (m, 2 H).

{0645] Compound 283  4-(((8)-2-fluoro-3-methoxypropyl)  {(4-(5.0,7,8-tetraliydro-1.8-
naphthyridin-2-yl} butylamino)-2-(pyrimidin-d-ylamine) butanoic acid.

{8646} Compound 2184: {$3-2-{{3~cyanopyrazin-2-yi} amino}-4-({(8)-2-flucro-3-
methoxypropyl) {4-(5,6,7,8-tetraliydro-1 ,8-naphihyridin-2-yi} butyliamine} butancic acid:
To a mixture of (8)-2-amino-4-(({5)-2-fluoro-3-methoxvpropyl) (4-(5.6.7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butylamino} butanoic acid hydrochloride (200 rag, 462 umol) in -PrOH (2
mb} was added BIPEA (402 pk, 2.31 mmol) then 3-chloropyrazine-2-carbonitrile {71 mg, 508
pmol) and the resulting mixture was heated to 70° C for 1 h. cooled to 1t, adjusted to pH = 6
by the addition of | M ag. HCl, and then concentrated i vacue. The crude residue was punified
by prep-HPLC to give the title compound LCMS (ESF): m/z =500.2 (M+H)™ TH NMR (400
MHz, Methanol-ds} 6 ppm 8.30 (4, #=2.43 He, 1 H} 8.00{d, =243 Hz, 1 H} 7.59 (d, /=750
Hz 1H)664(d, J=728Hz 1 H)509-528 (m, | H) 481 {(dd. /=882, 529 Hz, 1 H) 362 -
373, 3H) 354 -3.620m, 1 HY342-354(m, 4 H) 340 (s, 3H)332-33%(m, 2H) 275
285 (m,4H)249-260(m, T H)233-245(m, 1 H) 1.96{(dt, /=11.74, 593 Hz, 2H) 1.74
- 1.92(m, 4 H).

{6647} Compound 285 (8}-4-(((8)}-2-fluvro-3-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8~
naphthyridin-2-yl)  butylamino}-2-((3-merthyl-1EH-pyrazolofd, 3-djpyrimidin-7-pl}  amino)
batanoic acid

{6648} Compound 286: (8)-4-(({8)-2-fluoro--methoxppropyl} (4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-y} burylaminol-2-({S-pheayipyridin-2-yl} amino)} butanoic acid.

Scheme 31, Compound 287;
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{0649} Step 11 (Sitert-butyl 4-(({8}-2-fluore-3-methoxypropyl) (4-(5.6,7,8-tetrabydro-1,8-
naphihyridin-2-y} hutyDamino)-2-({4-phenylpyridin-2-yi} amino) butanoate: To a nuxiure
of {S)tert-butyl  Z-aminc-4-{{{5}-2-fluoro-3-methoxvpropyl}  (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} buty Damino) butanoate {150 mg, 331 umol) and 2-chloro-4-phenylpyridine
{52 mg, 276 wwol} in t-AmOH (3 mL) was added 2.0M +-BuONa in THF (276 ul,, 552 pmol)
and -BuXPhos Pd G3 (22 mg, 28 umol} and the resulting nuxture was heated to 100° Cfor §
h, conled to 1t, and then concentrated i vacuo to give the title compound that was used without
further purtfication. LCMS (ESIH): m/z = 606.3 (M+H)". Note: The t-butyl cster was prepared
in an analgous manner to Compound 213,

{0658] Step 2: {83edu(((S)=2-fluoro-3-methoxypropyl) {4-(3,6,7,8-teirahydro-1,8~
naphihyridin-2-yi} butyBaminol-2-((d-phenylpyridin-2-pl} amine} butanocic acid: (S)-tert-
butyi 4-{{(S)~2-fluoro-3-methoxypropyl) {4-(5,6,7 8~tctrahydro~1, 8-naphthyridin-2-v1)
butyDamino}-2-{{4-phenylpyridin-2-vl) amino) butancate (167 mg, 276 pmol) was taken up in
m 31 BCM/TFA (4 ml)} and the resulting mixture was stirred at 1t for 16 b and then
concentrated i vacuo. The crade residuc was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESI+): my/z =550.3 (M+H)". 'H NMR (400 MHz, DMSO-ds) 8 ppm
806 (brd, /648 Hz, 1 H) 782 {brd, /=355 Hz 2 H) 754762 (m, 4 H) 745 (brs, 1 H)
729 (brd, 636 Hz 1HY662(d, /=734 Hz 1 H)5.17-540(m, I H) 481 {brs, 1 H} 332
“355 o, AH) 330 (. 333 brs, 2H) 270 (brd, =624 Hz, 4 Hy 244 (brs, L HY 227
(brd, =893 Mz, 1 F) 1.59- 1.85 (. 6 H).

Scheme 32, Compound 288;
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{0651} Step U (S)-rert-butyl 4-(((8)-2-fluoro-3-methoxypropyl) (4-05,6,7,8-tetrakydro-1,8-
naphthyridin-2-pf} butyilaminop-2-({(G-phenylpyrazin-2-yi} amino} butancate: To a mixture
of  (S)tert-butyl  2-amino-4-{(({8}-2-fuoro-3-methoxypropyly  {4-(5,6,7. 8-tetrabydro-1,8-
naphthvridin-2-v1) butyhamino) butanoate (130 mg, 331 umol) and 2-chloro-6-phenylpvrazine
{53 mg, 276 umol} in t-AmOH (3 mL) was added 2.0M +-BuONa in THF (276 ul, 552 pmol)
then ~BuXPhos Pd G3 (22 mg, 28 umol} and the resulting mixture was heated to 100° C for 5
b, cooled to 1, and then concentrated in vacuo to give the title compound that was used without
further purtfication. LCMS (EST+): m/z = 607.2 (M+H)"

{3652} Step 2 (S}-4-{{(8}-2-Flusoro-3-methoxypropyl) {(4-(5,6,7,8-¢ctrabiydro-1,8-
naphthyridin-2-yl) butyDaminoe)-2-({6-phenyipyrazin-2-yl} aminol butanoic acid: {S)-tert-
butyl  4-({(8)-2-fluoro-3-methoxypropyl)  (4-(5.6,7 8~tetrabydro-1,8-naphthynidin-2-v1)
butylamino}-2-((6-phenylpyrazin-2-vl} ammo) butanoate (2@0 mg, 330 pmol) was taken up
3:1 DCM/TFA €2 mb) and the resulting mixture was stirred at vt for 16 h and then concentrated
in vacue. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI): mv/z = 551.3 (M+H)Y 'H NMR (400 MHz, DMSQ-de) 8 ppm 8.26
(5, TH)790-802¢m, 3H) 737-746 (m, 3H) 6,99 (d, =706 Hz, 1 H) 6.18 {dd, }=7.28,
243Hz, THY455-480(m, 1 H} 443 (brd, F=5.73Hz, TH}336-350(m, 2 H)3.09-3.24
(m, 5H)232-2797(m, THY229-2.47 {m, 3 H) 200 {(brdd, }=1334, 650 Hz 1 H) 1.77 -
188 (o, TH}164-174(m, 2H) 145 - 156 (m, ZH) 131~ 141 {m, 2 H).

{6653} Compound 289 4(85)-2-fluvro-S-methoxypropyl}  (4-(5,6,7,8-rerraliyidro-1,8~
naphithyridin-2-yi} butyflaminol-2-((2-{pyridin-3-pl} quinazolin-4-yl} amino} butanoic acid
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Compound 29 4{{((3}-2-flucro-3-methoxypropyl} {4-(5,6,7,8-tetrahydro-1,8~
naphthyridin-2-yi} butyHaminol-2-((5-phenyipyrimidin-4-pi} amine} butanoic acid,
Compound 291: 4-((5)-2-fluoro-3-methoxypropyl) (4-(5,6,7, 8-tetrabydro-1,8-
naplithyridin-2-yi} butyDamino)-2-{{6-pheayipyrimidin-4-yl} amino} butanvic acid
Compound 292: 2-(({-methyl-LH-pyrazolof3,4-djpyrimidin-4-yl) amino}-4-({2-
phenoxyethyl) (4-(5,6,7 8-tetrahiydro- 1, 8-naphthyridin-2-yi} butyllamino} butanoic acid.
Compound 293: 2-{{3-cyanopyrimidin-2-yi} amino}-4-({2-phenoxyethyl) (4-{5,6,7,8-
tetrabydro-1,8-naphithyridin-2-pi} butyllamino} butanoic acid.

Compound 294: 4-((2-phenoxyethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pl}
butylamino}-2-((5-(triffuoromethyDpyrimidin-2-yl) amino) butanoic acid.

Compound 2958 2-(({ H-pyrazolof 3 4-dipyrisidin-4-y8} aminop-d-((2-phenoxyethyl) {4~
{5,6,7,8-tetrab ydro- 1, 8-naphthyridin-2-pl) butvilamino} butanvic acid.

Compound 296: 2-((3-bromopyrimidin-2-yi} aminol-4-((2-phenoxyethyl) {4-(5,6,7,8-
tetrakydro-1,8-naphithyridin-2-y§ hutyilamino} butanoic acid.

Compound 297: 2-((6-(1 H-pyrazol-1-vl} pyeimidin-4-pl} aminop-4-((2-phenoxyethyl} {4~
(3,6,7,8-tctrakydro- I, 8-naphthyridin-2-y} butyilamine} butanoic acid,

Compound 298: 4-{(2-phenoxyethyl) (4-(5,6,7,8-tetrabiydro- 1 8-naphthyridin-2-pl}
butylDamine}-2-((2-(trifluoromethypyrimidin-4d-yl) amino) butanoic acid

Compound 299 2-((S-cyclopropylpyrimidin-2-pl) aminol-4-((2-phenoxyethyl) {4-(5,6,7,8-
fetrakydro-1,8-naphihiyridin-2-y§ butyilamine} butanoic acid.

Compound 308 (8)-4-{{2-phenoxyethyl) (4-{5,6,7,8~tetraliydro~1, 8-naphthyridin-2-vh)
batylamino}-2-(pyrimidin-d-yiomino) butanoic acid

Compound 3081: 4-{(2-phenoxyethyl} (4-(5,6,7,8-tetrabydro- 1, 8-naphthyridin-2-pi}
busylaminol-2-((6-phenyipyrimidin-4-yi) aminol butanocic acid

{0654} Compound 302 (8}-4-((2-phenoxyethyl) {4-(5.6,7,8-tetraliydro-1,8-naphthyridin-2-
vi} batybaminol-2-((S~phenylpyrimidin-4-yl) amino) butancic acid: To a (8)-2-amino-4-{(2-
phenoxyethyly  (4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-vl} butyDamine) butanoic  acid
hydrochloride(150 mg, 324 wmol) m 41 THF/H:0 (2 mbl) was added 3-bromo-4-
chloropyrimidine {69 mg, 356 pmot} and NaHCG: (136, 1.62 nmumol} and the resulting nuxture
was stirred at 70° C for 2 h. The reaction mixture was cooled to 1t and then concentrated in
vacue o give a (8)-2-{(5-bromopyrinudin-4-yi} amino)}-4-{(Z-phenoxyethvl} (4-(5,6,7 8-
tetrabydro-1,8-naphthyridin-2-yi} butyljamino} butanoic acid utermediate, which was used
without further purification. Of the butanote acid imtermediate, 189 mg, 324 pmol, was muxed
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with phenylboronic acid {43 mg, 356 pmol} in 3:1 dioxane/H»0O (3 mL), to which was added
K203 (90 mg, 649 umol) thes Pd(dppHCh (24 mg, 32 umol) and the resulting nmuxture was
heated to 100° C for 2 k. The reaction nuxture was cooled to 1t and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title compound. LCMS
(EST+): m/z = 3813 (MHHDT. TH NMR (400 MHz, Methanol-ds) S ppm 842 (5, 1 H} 7.94 (s, 1
Hy745-751(m. 2H) 738 -745(m, 3 H} 720 - 730 (m, 3 H) 6.83 - 7.00 (m, 3 H) 6 42 (d,
=734 Hz, T HY452¢dd, J=6.79, 422 He, | D4 191, J=514 Hz, ZH) 333 -341 (m, 3 H)
320-330(m, 2H) 288 -3 1 (m, 3H) 270 (1, J=6.17 He, 2 H) 257 (brt, J=697 Hz, 2 H)
222-232¢m, 1 H)2.12-220 (m, 1 H} 1.86 (¢, =S 90 Hz 2 H) 1.55-1.72 (m, 4 H).

{6655] Compound 303 4-((2-phenoxyethyl) (4-{5.6,7,8=ctrabiydro-1 8-naphthyridin-2-pi)
bugyllamine)-2-(( 2-{pyridin-3-vl) quinazolin-4-vl} amine) buranoic acid.

Compound 384: 4-((2-(4-fuorophenaoxyjethyl) {4-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-
vé} butybamine}-2-((F-methyl-1 H-pyrazoiof 3,4-dipyrimidin-4-pl} amino} butanoic acid.
Compound 308: 2-{(5-cyanopyrimidin-2-yl} amino)-4-((2-(4d-fluorophenoxyjethyi) (4-

(5.6, 7,8-tetrafsydro- 1, 8-naphthyridin-2-pl} butylamine} butanoic acid,

Compound 306: £-{(2-(4-fluorophenoxylethyl} (4-(5,6,7 8-tetrahydro-1,8-naplithyridin-2-
v8) butybaming)-2-({5-Grifluoromethypyrimidin-2-y8) amino) butanoic acid

Compound 307: 2-((IH-pyrazolo{3,4-dfpyrimidin-d-y} amino)-4-({2-(4-
fluorophenoxylethyl} (4-(5,8,7 8-tetrahpdro- 1, 8-naphthyridin-2-pl} butyamino} butanoic
acid.

Compound 308: 2-{{3-bromopyrimidin-2-pl} aminol-4-((2-{4-fluorophenoxyjethyl) {4~
(5,6,7,8-tetrakiydro-I,8-naphthyridin-2-pl} butyllamine} butanioic acid,

Compound 389: (8)-2-((6-({ H-pyrazol-i-p} pyrimidin-4-pl} aminoj-4-({2-{4-
Fluorophenoxylethyl) (4-(5,8,7,8-tetrabhydro-1,8-naphithyridin-2-yi} buryilaming} butanoic
acid,

{0656} Compound 310 (8)-4-(2-(4-fluorophenoxylethyl}  (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-({2-Crifluoromethypyrimidin-4d-y8}  aminol bustanoic
acid: To a mixture of {(8)-2-amino-4-({2-(4-fluorophenoxyjethyl) (4-(5,6,7 8~tetrahydro-1,8~
naphthynidin-2-vl} butylamino} butanoic acid {120 mg, 270 upmol) and 4-chioro-2-
{rifluoromethyvDipyrimidine (39 myg, 324 wmol} in THF (2 mL) H:O (0.5 mb) was added
NaHCO; (113 mg, 1.35 munol) and the resulting mixture was stirred at 70° C for 1 b and then
concentrated i vacue, The crude residue was puritied by reverse phase prep-HPLC to give the
title compound. LCMS (EST+): m/z = 591 3 (M+H)™ 'H NMR (400 Mz, Methanol-ds) § ppm
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8.0 1 (brs, LH)732¢brd, J=6.84 Hz, 1 H) 691 (brd, J=794 Hz, 2 H} 6.81 (brs, 2 H3 6.60 (br
s, 1H}647(brd, J=750Hz, 1 H} 461 (brs, 1H)4 10({brd. J=397Hz 2H)338 (brs, 2 H)
325¢hrs, 2HY3 1 (brs, FH) 300 (brd, J=595Hz, 2H) 288 (brs, LH)259-280(m, 4
F3 228 (brs, L} 2.06(brs, 2H) 1.67- 1.90 (in, 5 H).
{08657} Compound 311 (8)=2={{5-cyclopropylpyrimidin-2-yi) amino)4g-((2-{4-
fluorophenoxyethyl) (4-(3,6,7, 8-tetrabydro-1,8-naphthyridin-2-yi} butyllamine} butanoic
acid: To a mixture of (8)-2~amino-4-({2-(4-thuorophenoxyjethyl) (4-(5,6,7 8-tetrabydro-~1,8-
naphthyridin-2-y1} butvDamino} butancic acid {150 mg, 337 umol) in 4:1 THFARO 2 mL)
was added 3-cyclopropyl-2-fluoropyrisnidine {51 mg, 371 pmol} and NaHCGs (85 mg, 1.01
mmol) and the resulting mixture was heated to 70° C for 1 b and then cooled to rt and then
concentrated in vacuo. The crude residue was punified by prep-HPLC to give the title
compound. LCMS (ESHY: m/z = 5363 2 (M+HY" '"H NMR (400 MHz, Methanol-dy) 8 ppm 8.29
(5, 2H)758{d, J=734Hz, 1 H}6.94-709 (m, 4 H}6.64(d, J=734 Hz, | H}4.76(dd, J=8 .38,
520He, TH 435 (brt. IF452 Hz, 2 H) 333 -3 78 (. S H) 273~ 285 (m, 4 H) 252 -2.65
(o, THY230-243¢m, 1H) 170201 (m, THYOO3 - 1.1 (o, 2 061 - 0.76 (m, 2 H).
{8658} Compound 312:  8-4-((2-(d-flucrophenoxylethvl)  {4-(3,6,7,8-tesraliydro-1,8-
naphithyridin-2-yf} butvlamino)-2-((6-phenyipyrimidin-4-yi} amino} butanoic acid: To a
mixture of {S}-2-anuno-4-{(2-(4-fluorophenoxylethvl) {4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-vl} butylanuno} butancic acid (120 mg, 270 umol) and 4-chloro-6-phenyi-
pyrimidine (62 mg, 324 pmol} in THF (2 mL} and HoO (0.5 ;L) was added NaHCGO3 {113 mg,
1.35 mmol) and the resulting nuxture was stirred at 70° C for 1 b and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (EST+HY: m/z = 5993 (M+HY" 'TH NMR (400 MHz, Methanol-ds) 8 ppm 8.29 - 8.45 (m,
THY 770 (brs, I1H}760-780(m, F H)740-747 (o, 3H}7.19-729(m, 1 H} 6.78 - 685
(0, 413669 (5 1 H} 647 (d, =750 Hz, 1 H} 457 (brs, I H}410-417(m, 2 H) 334~ 348
(o, 2ZH) 313 (brs, 2H)3.08 (brs, 1 H)3.00 (brs, 1 H}2.93 - 294 (m, 1 H) 2.80-2.93 (m, 1
Hy230-275m, 4 Hy 227 (ors, L H} 214 (br 4, J=53 29 Hz, 1 H) 1.86 (brdd, }=13.89, 6.84
Hz, 2H) 1.93 (brs, 1 H) L.78 (brs, 3 H).
10659] Compound 313 (84-((2-(4-fluorophenoxylethyl)  {4-(5,6,7,8-teiraliydro-1,8-
naphihyridin-2-yi} butyDamino}-2-{(5-phenyplpyrimidin-4-yf} amino} butancic acid: To a
mixture of (8)-2-((5-bromopynmidin-4-vi} aming)-4-((2-(4-fluorophenoxyiethyl) (4-(5,6,7.8-
tetrabydro-1,8-naphthyridin-2-vl} butyljanuno) butanoic acid (202 mg. 336 pmol) m 3:1
dioxane/Fh O (2 mL} was added KoC03 (93 mg, 672 pmol), phenylboronic acid {102 mg, 840
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pmot), then Pd{dppfiCh (23 mg, 34 pmol} and the resolting mixture was heated to 100° C for
2 b, cooled to 1t and then concentrated in vacuo. The crude residue was purtfied by prep-HPLC
to give the title compound. LOMS (ESH): m/z = 5993 (M+H)Y" H NMR (400 MHz,
Methanol-d) Sppm 843 (brs, I H} 795 (brs, T F 738 - 753 (m, SHY 7.26 (d, I=728 Hz, |
Hy6.95-704(m, 2H)683-693(m, 2H)642{d, }=728 Hz, 1 H}449-458 (m, 1 H) 4.16
(,I3=518Hz 2H)334-340(m, 2H)3.16-330{n, 3H) 2.84 - 3. 11 {m, 3 H} 271 {t, J=6.17
Hz, 2H)249-261 (o, 2ZH)2.10-234 (o, 2H) 182~ 1.94 (m, 2 H) 149~ 175 (m, 4 H).
[6660] Compound 314 (8)-4-({2-(d-fluorophienoxylethyl)  {4-(5,6,7,8-tetraliydro-1,&
naphthyridin-2-yf} butyfaminol-2-((2-{pyridin-3-yf) quinazolin-4-yl} amino) butanosic acid:
To a mixture of (S)-2-anino-4~((2-(4-fluorophenoxyicthyly (4-(5.6.7 8-tctrahvdro-1,8-
naphthyridin-2-v1} butyhamino) butanoic acid hydrochloride (150 mg, 312 umol) in BDMA (2
mb} was added DIPEA (272 gL, 1.56 mmol) and then 4-chloro-2-(pvridin-3-y1} quinazohne
(83 mg, 343 pmol} and the resulting mixture was heated to 70° C for 1 h and then cooled to t,
adjusted to pH = 6 by the addition of | M aq. HCY, and then concentrated in vacuo. The crude
residue was purnfied by prep-HPLC {0 give the title compound. LCMS (ESH): m/z = 650.3
(MAHY". TH NMR (400 MHz, Methanol-ds) 6 ppm 951 (d, J=1.59 Hz, 1 H) 877 (dt, }=8.01,
186 Hz, 1 H) 838 (dd, J=489, 159Hz 1H)803(d, =7 70Hz, 1H) 778 - 7.85 {m, 1 H)
768-~775(m, 1 H)746(dd, J=795, 480 Hz, T H}731-738(m, L H)7.20(d, =721 Hz, |
Hy6.70-6.78 (m, 2ZH} 6.62 - 670 {m, 2H) 6.37(d, =734 Hz,  H) 501 (¢, }=593 Hz, 1 H)
404-418(m, 2HY312-329(m. 4 H)3.09-3 11 (o, 1 H}293-3.09(m, 3H)277-2.87
(o, 1 HY2.57-268 (m, 4 H) 2.46{ddt, J=14.72, 977,500,500 He, 1 H) 222 -233 {m, 1 H)
1.65- 186 (m, 6 H}.

{8661} Compound 315:  (8)-4-((2-(d-flucrophienoxylethvl)  (4-(3,6,7,8-tetralydro-1,8-
naphthyridin-2-yi}  butyllamino}-2-((2-methyl-2H-pyrazolof4,3-dipyrimidin-7-y8}  amino)
butanoic acid: To a mixture of {(§)-2-amino-4-((2-{4-fluorophenoxyiethvl) (4-{5,6,7.8-
tetrahydro-1,8-naphthyridin-2-y1} batvijamino} butancic acid (150 mg, 337 umol) in 4:1
THF/H0 (2 mb) was added 7-chloro-2-methyl-2H-pyrazolo[4,3-d]pyrimidine (63 mg, 371
pmol) and NaHCO; (85 mg, 1.01 mmol) and the resulting mixture was heated to 70° Cfor 1 h
and then cooled to 1t and then concentrated /n vacuo. The crude residue was punified by prep-~
HPLC 1o give the title compound. LCMS (ESTH: m/z = 3773 (M+H)Y™. 'H NMR (400 MHz,
Methanol-ds) Sppm 846 (d, J=1981 Hz, ZH) 758 (d, }=734 Hz, L H) 693 -7.03 (m, 4 H)
6.65(d, =734 Hz, LH)5.11(dd, J=8.62,5.07Hz, L H)4.32-445 (. 2H)4.06 (5,3 H) 348
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377, SHY342(rt, J=7 95 He, 2 HY266-286{m, 5H)249-262 (m, I H} 1.77-2.01
(o, T HY1.68-203{m 6H).

{0662} Compound 316 (8}-4-({2-ethoxyethyl) (4-(5,6,7,8-tetrakiydro-1 S-naphthyridin-2-yl)
bugyllamine)-2-({ -methyl-1H-pyrawlof3,4-djpyrimidin-4-yl} amino} butanocic acid. To a
mixture  of  (8)-Z-amino-d-({2-cthoxyethyvl} (4-(3,6,7 8-tctrahydro-1, 8-naphthyridin-2-v1)
butyanuno) butancic acid {150 mg, 396 pmol) and 4-chloro-l-methyl-1H-pyvrazolo|3.4-
dpvrunidine (73 mg, 436 powol) in THF (2 ;) and HoO (0.5 mL) was added NaHCO: (166
mg, 1.98 mmol) and the resulting mixture was stirred at 70° C for | h and then allowed to cool
to 1t and then concentrated 7 vacuo. The crude residue was purified by reverse phase prep-
HPLL to give the title compound. LCMS (ESI+H): m/z = 511.3 (M+H)". 'H NMR (400 MHz,
Methanol-d) Sppm 8.25 (5, 1 ) 8.08 (s, | 3 718 (d, J=7.45 Hz, 1 H) 6.38¢(d, I=7.02 Hz, |
H3y 477 {(brs, THY 395 {5, 3H) 3,69 (brs, 2H) 348 (q, J=6.72 Hz, 2 H} 335 {br d, J=5.26 Hz,
3HY325(brd, J=1447Hz, 1 H) 292 -3 18 {n, 4 H) 2.68 (1, J=6. 14 Hz, 2 H)} 2. 57 {brt, }=7.02
Hz, 2H)228-244 (m, 1 H) 2.13 (brdd, J=14 69, 348 Hz, 1 H) 1 83 (g, J=3.92 Hz, 2 H} 1.72
(brs, 4 H) 1.13(t, JI=7.02Hz, 3 H).

{8663} Compound 317. @-2-((S-cyanopyrimidin-2-yl} amino}-d-{{2-ethoxyethyl) (4
(3,6, 7. &tctrakiydro- I, 8-naphthyridin-2-yi} butyllamine} butanoic acid: To a mixture of (8)-
2-amino-4-({2-cthoxvethyly  (4-(5,6,7 B-tetrahvdro-1,8-naphthvridin-2-yl}  butyDamino)
butanoic acid hydrochloride (150 mg, 361 pmol) m 41 THFH:O0 (2 ml) was added 2-
chloropyrimidine-5-carbonitrile (55 mg, 398 pmol) and NaHCO: (91 mg. 1.08 mmol} and the
resubting nuxture was heated to 70° C for 1 h, conled to 1t, and then concentrated 77 vacuo. The
crude residue was purified by prep-HPLC fo give the title compound. LCMS (ESI+): m/z =
482 2 (M+H)" "H NMR (400 MHz, Methanol-ds) 8 ppm 8.48 - 8.63 (m, 2 H) 7.19 (d, /=745
Hz 1 H)640(d, /=745 Hz, 1 HY 442 (¢, J=592 Hz, 1 H}3.66 (t, J=326 Hz, 2 H) 349 (q,
JETO2Hz 2H3334-34 m, 2H) 287 -326(m, 6 H)2.70(t, =614 Hz, 2H) 252 - 2 62
(m, 2H)2.23{dq, /=14.03,702Hz, T H)2.02-2.14 {m, T H) 182 - 193 {m, 2 H} L. 70 (brs,
AHYPIL-120(m T H) 116 (¢, /=702 Hz, 2 H).

Scheme 33, Compound 318:
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[0664] Step 1. Ne(2-ethoxyethyli-4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-y§} butanamide:
To a solution of 4~(5,6,7 8-tetrabyvdro-1,8-naphthyridin-2-y1} butanoic acid (15 g, 47.67 mmol)
m DCM (150 mL) at 0° C was added CDI (8.50 g, 52.44 mmwol) and then 2-cthoxyethanamine
{4.67 g, 52.44 mmol) and the resulting mixture was stirred at 1t for 2 h. The reaction mixture
was diluted with H2O and the lavers were separated. The aqueous layers was extracted with
DCM and the combined organic extracts were washed with brine, dried over Nax8Qq, 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. LOMS (ESI+):

iz = 2907 (MHH+ TH NMR (400 MHz, CDCL)Y Sppm 7.7 (brs, 1 H) 7.07 (4, I=7.02 Hz,

THY634(d, =702 Hz T HD) S 14 (brs, TH}352-360(m, 4 H)3.46-352 (m, 2H) 336~
343 (m, 2H)2.70 (1, J=636 Hz, 2 H) 2,60 (6, J=6. 80 Hz, 2 HY 2.17-225 (m, 2 H) 1.86 - 2.04
(o, 4 HY1.17- 127 {m, 3 H)

{0665] Step 20 Nef2-ethoxyethyl)-4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-yl)  butan-1-
amine: To a mixture of L1ATH: (2.15 g, 56.63 mmol} in dioxane (120 mL) at 10° € was added
N-(2-ethoxyethy}-4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yl} butanamide (75 g 2574
mmeol} 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 Hh O (2.6 ml), 1| M ag. NaOH
(2.6 mL), then HoO (2.6 mL) again, followed by drying over MgSQO4. The mixture was filtered
and then concentrated in vacuo to give the title compound that was used without further

purification. LCMS (ESI+H): m/z = 277.9 (M+H)". TH NMR (400 MHz, CDCl) 8 ppm 7.05 (d,

2

A

1



WO 2021/225912 PCT/US2021/030363

FT728Hz THY 634 (d J=728 He T H) 478 (brs, T HI 371 {s, T H)345-356(m, 4 H)
336-343{(m, 2H) 277 =518 H2 2 H) 261 - 2.7  (m, 4 H) 255 (¢, J=772Hz, 2H) 1.84
195 (m, 2H) 169(q. =T 6T He, 2HY IS - 161 m, 2HY L15-123(m, 3 H).

[B666] Step 3: (Shmethyl 2-({ibenyyloxylcarbonylamino}-4-({2-ethoxyethyl) {4-(5,6,7,8-
tefrakydro-1 8-naphthiyridin-2-p  butplamine} butanoate: To a scletion of N-(2-
ethoxyethyl}-4-(5.6,7 8-tetrahydro-1 &-naphthyridin-2-y1) butan-1-amine {11 g, 39.65 mmol}
and mcthyl {8)-methyl 2~{{{benzvloxy)carbonyiamino)-4-oxobutanoate (11.57 g, 43.62
mmol) i DCE (170 mL) at 0° C was added AcOH (3 40 ml., 59 48 mmol) then NaBH{QAc)
{1261 g, 53948 mmol} and th resulting muxture was stirred at 16°  for 1 h. The reaction
nuxture was ditited with MeOH and then concentrated in vacuo. The crude residue was taken
up i DCM and sat. ag. NaHCOs and the layers were separated. The agueous layer was
extracted with BCM and the combined organic extracts were dried over NazS04, filtered, and
concentrated in vacuo. The crude residue was purified by normal phase siica gel
chromatography to give the title compound. LCMS (ESI+): m/z = 5274 (M+H)". 'H NMR
{400 MHz, Methanol-ds) S ppm 7.24 -~ 739 (m, SH) 7.07 - 7.14 (m, 1 H} 636 (d, J=7.50 Hz,
TH499-513(m, 2H}4.29¢dd, J=8.16, 441 Hz, 1 HI 371 (s, L H) 368 -3.73 {m, 1 H)
339-332(m, 4 Hy333(dd, §=6.17, 5.07Hz 2H)239-2.75(m, 10 H) 2.02-2.09 (m, 1 H)
196-200(m, 1 H) 1.80- 188 (m, 2} 178 (br d, I=7.28 Hz, L H) 155 - 1.70 (m, 2 H) 1 48
{q, =750 Hz, 28} 112 (t, =706 Hz, 3 H}.

{0667} Step 4 {$)-2-{((benzyioxyjcarbonyilaminol-4-((2-ethoxyethyl) {4-{5,6,7,8-~
tetrahydro-1,8-naplthyridin-2-y§) butyBawmino) butanocic acid: To a solution of (S)-methvl 2-
{{(benzvioxyearbonyDamino}-4-{((2-cthoxvethvl) (4-(5,6,7 8-tetrahydro- 1, 8-naphthyndin-2-
v} butyhDamino) butancate (7 g, 13.29 mmel} in 11 THF/MeOH (50 ml) was added
1i0H H0 (1.12 ¢, 26.58 mumol) and the resulting mixture was stirred at 1t for 1 b. The reaction
ouxture was adjusted to pH = 6 by the addition of 1 M ag. HC and then concentrated in vacuo
to give the title compound that was used without further porification. LCMS (ESH): m/z =
5135 (M+H)™ TH NMR (400 MHz, Mcthanol-ds) 8 ppm 738 (d, J=7.50 Hz, 1 H) 724 - 7 41
(o, SHY6.60 - 668 {m, T HYSOS-S17 (o, 1 HD5.05-517(m, 1 H) 422 -436 (m, | H)
375¢brs, 2H)348-359 (m, 4 HI333-345(m, 3H) 327 (brd, =728 Hz, 2 H) 268 -2.89
(m, 4 H}226-245¢m, 1 H)2.05-223(m, TH}1.89-203 (m, 3H} 1.79(brs, 4 H) 1.12 -
1.26 (m, 3 H).

{0668 Step 5. (8)-2-amino-d-{{2-cthoxyethyl) (4-(5,6,7,8-tetrabiydro-1 S-naphthyridin-2-pl)
butylamine} butansic acid: To a solution of (8)-2-({{benzyioxyicarbonyhamino}-4-{{2-
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cthoxyethyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1} butyhamino} butanoic acid (4 g,
7.80 mmol} in /~PrOH (40 mL} was added 10 wt% Pd{OH)2/C (2 g} and the resulting mixbure
was stirred under an Ho atmosphere for 12 h. The reaction nuxture was filtered and concentrated
in vacuo to give the title compound that was used without further purification. LCMS (ESI+):
m/z = 379.4 (M+H)", TH NMR (400 MHz, Methanoi-ds) 8 ppm 7532 - 7.64 {m, 1 H) 6.64 (d,
=728 Hz, LHY 405 (br &, J=728 Hz, L HY 380 (brs, 2 H) 3.63 (brs, 1 H) 341 -360 (m, 8
Hy269-286 {0, 4 H) 238 -258 (o, 1 H} 218~ 235 (o, 1 H) 1.86-2.02 (m, 5 H) 1.74 -
186 (m, 2H} 1.12-1.21 (m, 3H).

{0669] Step 61 (S)def(2-cthoxyethyll  (4-(5,8,7,8-tctrabydro-1, 8-naphithyridin-2-yi)
butyamine)-2-((3-(triffuoromethypyrismidin-2-yl) amine} butanoic acid: To a solution of
{8)}-2~amino-4~((2~cthoxyethvl) (4-(5,6,7 &-tetrahydro~- 1, 8-naphthyridin-2-vl} butvllamino)
butanoic acid {150 mg, 396 pmol) and 2-chloro-S-(triftuoromethylpyrimidine (80 mg, 436
pmoly i 4:1 THE/H2O (2 mL) was added NaHCO; (166 mg, 1.98 mmol) and the resulting
mixture was stirred at 70° C for 1 b and then allowed to cool to 1t and then concentrated in
vacio. The crude residue was punfied by reverse phase prep-HPLC to give the title compound.
LOMS (ESE): miz = 525 3 (M+H)". TH NMR (400 MHz, Methanol-d4) 8 ppm 8.53 (brs, 2 H)
720{d, J=728Hz, 1 H)642(d, J=7 28 Hz, 1 H) 4,42 (dd, J=6.84,4 85 Hz, 1 H) 3.69 (1, J=53.18
Hz, 2 H)3.50 (g, 1=6.76 Hz, 2 Hy 3.37 (1d, J=5.46, 232 Hz, 2 H) 2.96 - 3.28 {m, 6 H) 2.66 -
276 €m, THY 270 (¢, I=628 Hz, 1 HY2.55 - 2.64 {m, 2 H) 2.26 (dg, }=14.19, 718 Hz, 1 H)
206-217(m, 1 H) 186(q. J=3.95Hz, 2 H) 1.73 (brs, 4 H} 1.16 (¢, }=7.06 Hz, 3 H}.

{6676} Compound 319 (8)-2-((F H-pyrazolof 3, 4-djpyrimidin-4-yi} AR O}-dm{{ 2~
ethoxyethyl) (4-(5,6,7,8-tetraliydro~1,8-naphthyridin-2-yl} butyhaming} butanoic acid: To a
mixture  of (S)-2-amino-4-{(Z-ethoxyethyl) (4-(5,6.7 8-tetrahvdro-1,8-naphthyridin-2-y1)
butyljamino} butancic acid (150 mg, 396 pmol} and 4-chloro-1H-pyrazolo{3,4-djpynimidine
{67 mg, 436 pmol) in THF (2 o) and Ho 0O (0.5 ml) was added NaHC (3 (166 mg, 1.98 numol)
and the resulting mixture was stirred at 70° C for 1 h and then allowed to cool to 1t and then
concentrated in vacuo. The coude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (EST+H): m/z = 4973 (M+H)™. TH NMR (400 MHz, Methanol-ds) & ppm
824 (s, THIS I3 -8.17{(m, 1) 712-721 (m, 1 H} 6.39(d, =730 Hz, T H} 475 (brs, 1 H)
362-377(m, 1H}3.69{brs, L H)3.48(q, J=6.84 He, 2H}335(brd, J=551 Hz, 3 H)3.24
{brs, TH}3.13 (brs, 3H) 301 {brs, TH) 268, J=6.17Hz 2H)2.53-2.62(m, 2H) 228 -
244{(m, 1 HY2 14{brdd, J=1466, 540 Hz, T HY 1 85{q. J=584 Hz, 2H) 1.73 (brs, 4 H) 112
{t, =706 Hz, 3 H).
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{8671} Compound 320: (8)-2-((5-bromopyrimidin-2-vl) aminol-4-((2-ethoxyethiyl) {4~
(3,6, 7 8-tetrakydro-1,8-naphthyridin-2-yi} butyliamine} butanoic acid: To a mixture of {(8)-
2-amino-4-({2-cthoxyethyl}  (4-(5,6,7.8tetrabydro-1 8-naphthynidm-2-vl}  butyDaruno)
butanoic acid (150 mg, 396 pmol) and 5-bromo-2-chloropyrinudine {84 mg, 436 umol) in THF
(2 mL) and H:0 (6.3 mL) was added NaHCGs (166 mg, 1.98 mmol} and the resulting mixture
was stirred at 70° C for 1 h and then allowed to cool to 1t and then concentrated in vacueo. The
crude residuc was purtfied by reverse phase prep-HPLC to give the title compound. LCMS
(BST+): m/z = 335.2 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.31 (s, 2 FD) 7.15 -
723 (m, I H}640{d, =728 Hz, T HY4.28(t, }=5.84 Hz, 1 H) 3.67 ¢t, I=5.18 Hz, 2 H) 3.46 -
384(m, 2H)333-339(m, 2H)2.92-329 (m, 6 H}2.70 (t, J=6.28 Hz, 2 H) 2.50 - 2.63 {m,
ZER2 15227 (m, P HEH 2022130, 1 FD 1R1 - 194 (m, 2H) 162~ 180 (m, 4 H) .16 (%,
F=7.06 Hz, 3H).

{0672} Compound 321:  (8-2-({6-(IH-pyrazol-I-pl}  pyrimidin-4-p8}  amingj-4-{{2-
ethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yi} butylaming) butanoic acid: To a
mixture  of (S)-2-amino-4-{(Z-cthoxvethyl} (4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-2-yl}
butvijamino} butanoic acid hydrochloride (130 myg, 361 pumol} in DMA (2 mL) was added
DIPEA (315 uL, 1.81 mmol) then d-chloro-6-( iH-pyrazol-1-vi) pyvrimidime (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 1 M ag. HCL and then concentrated i vacno. The crude residue was purified by
prep-HPLC to give the title compound. LCMS (EST): m/z = 5232 (M+H)™. 'H NMR {400
MHz, Methanol-d) dppm 8.31(d, 3=263 Hz, 1 HYE33 (5, TR} 775 (d, =132 Hz, 1 H) 716
(A J=702 Hz, LH) 6,99 (brs, 1 H) 652 (dd, J=2.63, 1. 75 He, | H) 640 (d, J=7.45 Hz, | H)
451 (brs, 1 H)3.69 {1, J=5.26 Hz, 2H} 3.51 {(q, J=6.72 Hz, 2 H} 333 -3.42 (m, 2 H} 2.92 -
330(m, 6 H)234-277(m. 4 H)222-234{m, 1 H)199-2.16{m 1 H} 1.67-190(m, 6
iy 115 (1, =7.02 He, 3 H).

{8673} Compound 322: (8)-4-({ 2-ethoxyethyl) {4-(5,6,7,8etraliydro-1 8-naphthyridin-2-yi}
butylyaming)-2-({2-(trifluoromethyhpyrimidin-4d-yl} amino} butanoic acid. To a mixture of
{8)-2-anmino-4-{(2-cthoxyethyl) (4-(5,6,7. 8-tetrabvdro-1,8-naphthvridin-2-vl}  butyljamino)
butanoic acid hydrochloride (150 mg, 361 umol) n 4:1 THF/H:0 (2 mL) was added 4-chloro-
2-(trifluoromethylpyvrimidine (73 mg, 398 nmol} and NaHCO; (91 mg, 1.08 mmol) and the
resufting muixture was heated to 70° C for 1 h, cooled to rt, and then concentrated in vacuo.
LCMS (B8 m/z = 525.2 (MAH)Y". TH NMR (400 MHz, Methanol-ds) Sppm 8.12 (brs, | H)
T2 brd, =745 Hz, T H) 674 (brs, 1H) 642 (d, =745 He, 1 H) 454 (brs, § H) 368 (br
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s, 2H33.44-334 (m, 2HY333-342{m, 3 H)2.90-328 (m, SH)Y 270 (t, /=636 Hz, 2 H)
2600t 724 He 2H) 224 (brs, THI2.02-212{m, TH) 1.83-1.90(m, 2 H) 1.73 (brs,
4y 115, =702 Hz, 3 H).

{08674} Compound 313: (8)-2«((S-cyclopropyipyrimidin-2-yl} aminoj-4-{{2~ethoxyethyi} (4-
{5,6,7, 8-tetrahydro-1,S-naphthyridin-2-pl) buiyflamino} butanoic acid: To a mixture of (8)-
Z-amino-4-{{2-cthoxyethyl}  (4-(5,6.7 8-tetrahydro-1 &-naphthyridin-2-y)  butylamine)
butanowe acid hydrochloride (150 mg, 361 pmol) 4.1 10 THFH0 (2 ml} was added 5-
cvclopropyl-2-fluoropyrmidine (35 mg, 398 umol) and NaHCGO: (81 mg, .08 mmol) and the
resulting mixture was heated to 70° C for 1 b, cooled to 1t, and then concentrated in vacuo. The
crude residue was purified by prep-HPLC to give the title compound. LOMS (ESI+): w/z
497 2 (M+H)" 3 NMR (400 MHz, Methanol-dg) & ppm 8.32 - 8.44 (m, 2 H} 7.60 (d, =7

Hz, 1H)6.65(d, /=745 Hz, 1 H34.78 (dd, /=811, 5.04 Hz, 1 H} 3.78 (¢, J=4 60 Hz, 2 H} 3.37
~364{m, 8H)3.30 (brs, IH}328(brs, Z2H) 2.73 - 287 (10, 4 H} 2.47 - 260 (m, 1 H} 2.28 -
240, THY) 171 -2.01 (o, 6 H) VA9 €L =702 Hz, 3H) 100 - 108 (o, 2H) 0.70 - 0.78 {m,
2H).

Scheme 34, Compound 324:
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{8673} Step 11 (8R2-((S-Bromopyrimidin-4-y)  amino}-4-{(2~-ethoxyethyl} (4-(5,6,7.8-
setrahydro-1,8-naphthyridin-2-p8} butyilamino} butanvic acid: To a mixtere of (S)-2-aminoe-
4-{(Z-cthoxyethyl) {4-(5,6.7 8-tetrahydro-1,8-naphthyridin-2-yt} butyDaminc} butanocic acid
bydrochlonde (150 mg, 361 uwmol} m 41 THFH:O0 (3 ml) was added 5-bromo-4-
chloropyrimidine (77 mg, 398 pumol) and NaHCO: (152 mg, 1.81 mmol} and the resulting
mixtare was heated to 70° € for 1 h, coocled to rt, and then concentrated in vacuo to give the
title compound that was used without further purification. LCMS (ESI+H): m/z = 535.0 (M+H)".
8676] Step 20 (S)-A-{{2-ethoxyethyll  (4-{5,6,78~tctrakydro-1,8-naphithyridin-2-yl)
butylaminal-2-(pyrimidin-d-ylamino}  butonvic aecid: To a mixture of (8)-2-((3-
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bromopynmidin-4-yl} amino}-4-({(2-cthoxyvethyly (4-(5,6,7 8-tetrahydro-1,8-naphthyrnidin-2-
v1} butyDamimo} butanoic acid (387 mg, 723 pmol) in MeOH (20 mb} was added 20 wt% Pd/C
{200 mg} and the resulting mixture was stirred under an Hz atmosphere for 3 b and then filicred
and concentrated iz vacue. The crude residue was purtfied by reverse phase prep-HPLC to give
the title compound. LCMS (ESI+): m/z = 4573 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8
ppm 8.78 (s, 1 H) 8.20 (d, J=6.17 Hz, 1 H) 7.59(d, J=728 Hz, 1 H) 7.04 (d, J=7 .28 Hz, 1 H)
6.66(d, =728 Hz, 1 H)S.03 (brs, 1 H)3.78(brd, J=4.19Hz, 2ZH) 332 -3.63 (m, 10H) 2.753
~287{m, 4H) 247 - 261 (o, THD 237 ¢brs, FHD 174 - 200 (m, 6 H) 117 (1, J=7 06 He, 3
H).

{8677} Compound 325; (8)-2-((3-cvanopyrazin-2-yi} amingj-4-({2-ethoxyethyl) (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-y§} butyBamine} butanoic acid: To a mudure of (S)-2-amino-
4-{{2-cthoxvethvl} (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-v1} butvijamino} butanoic acid
hydrochloride {150 mg, 361 pmol) mm i-PrOH (3 mb) was added 3-chloropyrazine-2-
carbonttride (55 mg, 398 ymeol} and DIPEA (315 pl., 181 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 o give the title compound. LCMS (ESI+): m/z = 482 3 (M+H)" 1H
NMR (400 MHz, Methanol-d) 8 ppm 823 (d, /=263 Hz, 1 H) 789 (d, J=2.19Hz, 1 H) 7.21
(d, /=702 Hz, THy 642, J=745 Ha, 1 By 445 (dd, J=7.02, 438 He, F HY 371 (1, J=5.26
Hz, 2H) 351 {q, /=702 Hz, 2H) 333340 (m, 3H) 2.90-3.29 (m, S H) 2.71 {1, f=6.14 Hz,
2HY2.60(brd, =263 Hz 2H)222-236(m, 1 HY2.09-2.19{m, 1 H) 1.83 - 1.93 {m, 2 H)
1.68-1.79 (m, 4 H) 1.16 {t, /=7.02 Hz, 3 H).

{6678} Compound 326: {(8-4-((2-ethoxyetiyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yi)
basylamine}-2-((G-phenylpyrimidin-4-yl) aming} butancic ecid. To a mixture of (5)-2-
amino-4-{{2~-ethoxyethyl) (4-(5,6,7 &-tetrabydro-1,8-naphthyridin-2-vi} butvhamino) butanoic
acid hydrochlonde (150 mg, 361 umol) in 41 THFEHRO (2 ml) was added 4-chloro-6-
phenylpyrimidine (76 mg, 398 umol} and NaHCGz (91 mg, 1.08 mumol) and the resulting
mixture was heated to 70° C for 1 h, cooled to rt, and then concentrated i vacuo. The crude
residue was purified by prep-HPLC 1o give the title compound. LCMS (ESI+) m/z = 5333
(M+H)". 'H NMR {400 MHz, Methanol-ds) 8 ppm 8 81 (5, 1 H) 7.87 {d, /=7 09 Hz, 2 H) 7.63
T3, SHY 7.59¢d, =T 21 He, T HY 729 (s, T HY 6.66 {d, J=7 34 Hz, 1 HY 5.04 - 512 {m,
TH)380 (brs, 2H) 344 -362{m & H}333-338¢m, 2 H)2.77-2.86 (m, 4 H) 2.58 {brs,
TH}242(brd, /=624 Hz, | H) 1.78-1.98 (m, 6 H) 1 21 (1, /=691 Hz, 3 H).
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{8679} Compound 327: {8-4-({2-ethoxyethyl) (4-(5,6,7, 8-tctrabiydro-1,8-naphthyridin-2-yi}
busylamina)-2-((2-methyl-2H-pyrazolof4,3-djpyrimidin-7-pi} aminel butanocic acid: To a
vuxture  of (S)-Z-amino-4-{(2-cthoxyethvly  (4-(5,6,7 8~tetrahydro-~1,8-naphthyridin-2-vi)
butyhamino) butanoic acid hyvdrochloride (150 mg, 361 pmoly in 4:1 THFHLO (2 mbl) was
added 7-chloro-2-methyl-2H-pyrazolof4,3-djpyrimidine {67 mg, 398 wmol} and NaHCOs (91
mg. 1.08 mmol} and the resulting mixture was heated to 70° C for 1 b, coscled to 1t and then
concentrated in vacuo. The crude residuc was purified by prep-HPLC to give the uitle
compound, LCMS (ESIH): m/z = 511.3 (M+H)". "H NMR (400 MHz, Methanol-ca) 5 ppm 8 57
(brs, L H)349¢s, I H}7.59(d, J=734 Hz, 1 ) 6.66 (d, J=746 Hz, 1 H} 5.07 (brs, 1 H} 4.09
(5, 3H) 381 (brs, 2H) 344 -367(m 8H)333-340(m, 2H)2.76-286(m, 4 H) 262 -
274 (o, TFH 252 (brd, =11.00Hz, T HY 1.72-2.05 (m, 6 H) 119 (1, =697 Hz, 3 H).
{0688 Compound 328: (8)-4-{{ 2-ethoxyethyl) (4-(5,6,7 8-tetraliydro- 1, 8-naphthyridin-2-yi}
butyliamino)-2-{{2-(pyridin-3-yl} quinazolin-4-yl} amino} butanoic acid: To a mixture of (8)-
Z-anuno-4-{(2-cthoxyethyly  (4-(5,6.7 8-tetrahydro-1 8-naphthynidin-2-yH)  butylamino)
butanoic acid hydrochloride (150 mg, 362 wmoly in DMA {2 mL} was added DIPEA (315 i,
1.81 mmol} then 4-chloro-2-{pyndin-3-y1} gquinazoline {96 mg, 398 pmol} and the resulting
muxture was heated to 70° C for 1 h, cooled to 1t, adjusted to pH = 6 by the addition of | M ag.
HCL, and then concentrated i vacuo. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (ESE): myz = 584 3 (MAHD)™. 'H NMR (400 MHz, Methanol-di) 8
ppmY.56 (4, S=132 Hz, 1 H) 8.83 (dt, /=8.11, 1.86 Hz, 1 H) 8.38 - 8.66 {m, 1 H} 8.13 (d,
J=189 Hz, THY772-789 (m, 2B 745-760 (m, 2 H) 712 (d, J=745 Hz, 1 H) 633 (d,
JTASHz, 1 HY492¢brs, THP3 70 (L /=504 He, 23 344 (g, ST 2 Hz, 3H) 3.09-3.29
(m, 5HY294-3020m, FH) 261 (1, /=614 Hz, 2H} 2,41 - 257 {m, 3H) 2.26 - 2.36 (u, 1 H)
166-183{m 6H)1LO3-1.08 (m, 1 H)1.06(¢ ~7T02Hz 2H)1.02-1.10{m, 1 H).

{0681} Compound 329: (8)-4-({ 2-ethoxyethyll (4-(5.6,7,8-tetrabydro-1 8-naphthyridin-2-yi)
butyliaming}-2-({S-phenyipyrimidin-d-yi) aminel butanvic acid. To a mixture of (S)-2-{{5-
bromopyrmmidin-4-vl} amino}-4-((2-cthoxyethyl) (4-(5,6.7 R-tetrahydro-1,8-naphthyridin-2-
vi} butyBaroino) butanoic acid (387 mg, 723 pmol) was in 3:1 dioxane/H20 (2 L) was added
Ka2C0s (300 mg, 2.17 mmol), phenviboronic acid {220 mg, 1.81 mmol}, then Pd{dppHiCh (33
mg, 72 pmol) and the resulting mixture was heated to 100° € for 2 b, cooled to 1t, and then
concentrated in vacwo. The crude residue was purified by prep-HPLC to give the title
compound. LOMS (ESI+): nvz = 5333 (M+H)". 'H NMR (400 MHz, Methanol-ds) 8 ppm 8.46
(brs, ITH} 798 (brs, THN742-757 (o, SERH710-720 (o, 1 H} 634 -6.41 (m, 1 H} 441 -
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448 (m, TH) 366, =S 18 Hz, 2 Hy 347 -352 {m, 3H}330¢brs, 2 H)288-329(m, 5
H)2684 16 06H2 2H)252-260(m, 2H)208-226(m, 2H) 182-190(m, 2H) 134
179 (m, 4 H) 113 - 119 (m, J=7.02 Hz, 3 H).

Scheme 38, Compound 336:
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{8682} Step 1. (S)-teri-butyl 4-{{2-acetamidoetliyl) {4-(5,6,7,8-ietrabydro-1,8-naphthyridin-
2-p8) butyflaminol-2-({S-methylpyrimidin-2-y} amino} butanoate: 1o a mixture of (8)-tert-
butyl 4-{{2-acetamidocthyl}) {(4-(5,6,7 8~tetrahydro-1,8-naphthyrnidin-2-vh} butyDamino}-2-
aminobutancate (130 mg, 335 pmol} and 2-chloro-5-methyl-pyrinidine (36 mg, 279 pmol} in
t-AmOH (2 ml) was added 2.0M ~BaONa in THF (279 pb., 558 ymol) then #~BuXPhos-Pd-
G3 (22 mg, 28 umol) and the resulting mixture was heated to 1007 C for 14 b, cooled 1o 1t, and
then concentrated in vacuo to give the title compound that was used withouwt further
parification. LCMS (ESE+): my/z = 540.1 (M+H)". Note: The t-butyl ester starting material was
prepared in an analogous manner to example 213

{0683] Step 20 (Sh-4-(((8)-2-methoxypropyl} (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yh)
butyliamino}-2-({ S-methylpyrimidin-2-ylaminel  busancic  acid:  (S)tert-butvl  4-{(2-
acetamidocthyl) (4-(5,6,7 8-tetrahydro-1, &-naphthyridin-2-v1) butyDaming }-2-{{5~
methylpyrimidin-2-vi) amino} butancate (200 mg, 371 umol) was taken up m 511 DOM/TFA
{2 mL) and the resulting mixture was stirred at 1t for 5 h and then concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLL to give the title compound. LCMS
{ESI+y: m/z =484 2 (M+H)" 'H NMR (400 MHz, DMSO-ds) 8 ppm 822 (s, 2H) 787 (brg, 1
Hy 714 (brd, /=662 Hz, L H) 7.0 (brd, J=6 39 Hz, 1 H) 663 (brs, 1 H) 634 {brd, J=7.28
Hz, T 431 (brs, TH) 333 ¢brs, 2H 322 (brs, 2H) 2.70 (brs, 4 ) 2.60 (br s, 6 H) 2.15
(brs, 3H)1.99(brd, J=595 Hz, 2H} 1.79 - 191 {m, 5 H) 1.63 (brs, 2 H} 148 (brs, 2 H).
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{8684} Compound 331: (§)-4-({2-acetamidoetliyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-vl} butyDaminoi-2-{pyridin-3-ylamino) butanovic acid

10685] Compound 332: (8)-4-{(2-acetamidoethyl}) {4-(5,6,7, 8-tetrahydro-1, 8-naphthyridin-
2yl butyllamino)-2-({1-methyl- 1 H-pyragolof3 4-djpyrinidin-4-yl}) amino} butancic acid.
To a mixture of (S)-4-{(Z-acctamudocthyl} (4+(5,6,7 8-tetrahydro-1,8-naphthy ridin-2-v1}
buty Damino}-Z-aminobutanocic  acid (150 mg, 383 umol} and 4-chloro-l-methyi-1H-
pyrazolof3,4-djpyvrumdine (71 mg, 421 umoly in THF (2 ml) and HoO (5 ml) was added
NaHCGs (161 mg, 1.92 mmol) and the resulting mixture was stivred at 70° C for 1 h and then
allowed to cool to 1t and then concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (EST+): m/z = 524.3 (M+H)". 'H NMR
(400 MHz, Methanol-d) S ppm 824 (brs, 1 H} 7.99-8.13 (m, L H) 727 ¢brd, J=7 21 Hz, |
H3 643 (brd, /=734 He, 1 H} 456 (brs, LH} 395 (5. 3H} 337 (brd, /=660 Hz, 4 H} 2.94 -
306, VH}265-294(m, THY2.61 (brt J=732Hz 2HY224-238(m, 1 H}207-222
(o, T H)1.55-2.03(m, 9 H).

16686] Compound 333: (§4-(12-acetamidoethyl) (4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-
2-vi} butyDaminoi-2-{(5-cyanopyrimidin-2-yl} amino} butanoic acid

{6687} Compound 334: (8§)-4-{{2-acetamidoethyl) (4-(5,6,7,8-tetralipdro-1,8-naphthyridin-
298 Bugylhamino)-2-({5-{trifluoromethypyrimidin-2-pl} amine} butancic acid: To a
mixture of  (§}4-{(Z-acetamidoethyl) {4-(5,6,7 8-tetrahydro-1, 8-paphthyridin-2-v1)
butyDaming)-Z-aminobutancic acid (130 mg, 383 umoly and  2-chloro-5-
(riffuoromethvlpyrimidine (77 mg, 421 pmol) 1o THF (2 mb) and H20 (0.5 mL) was added
NaHCGs (161 mg, 1.98 mmol) and the resulting mixture was stivred at 76° C for 1 h and then
atlowed to cool to 1t and then concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESIH): m/z = 338 2 (M+H)". 'H NMR
{400 MHz, Methanol~ds) 6 ppm 832 (brs, ZH) 734 (d, /=745 Hz, 1 H) 6.49(d, J=7.02 Hz,
THY 445 ¢, J=548 He, 1 H} 332 -350(m, 4 H) 287 (1, J=392 Hz, 2H) 2.60 - 282 (m, 8
Hy210-225(n, 2H) 193 (s, 3 H3 183 - 190 (m, 2H) 169 - 1.82{m, 2 H} 1.56 - 1.67 (m,
16688] Compound 335 (8§}~ 2001 Ho-pyrazolof 3, 4-dJpyeimidin-4-yi} autin pp-4e{{ 2~
acetamidoeihyll (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl} butpDamino} butanvic acid:
To a mixture of (8)3-4-((Z-acctamidoethyl} (4-(5,6.7 8-tetrahydro-1 8-naphthyridin-2-y1)
butyDamino}-2-aminobutanoic acid (1530 mg, 383 umol} and 4-chloro-1H-pyrazolof3.4-
dipyrimidine {65 mg, 421 pmwol} in THE (2 mL} and Ho0 (0.5 mL) was added NaHCO: (161
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mg, 1.92 mmol} and the resulting mixture was stirred at 70° € for 1 h and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LCMS (ESIH): m/z = 5102 (MHH)" 'H NMR (460 MHz, Methanol-ds) & ppro 8.06 ~ 8.29 {m,
2H) 723 -7.39 (m, 1 H) 6,40 - 6,54 (m, 1 H) 4.76 - 483 (m, 1 H) 3.33 - 342 (m, 4 H) 3.03
(bra, I H}2.78-297 (m, 4H)2.58-2.74 (m, SH) 231 (brd, /=570 Hz, T H)2.11 - 2.22 (m,
IH)Y 182 - 1.95 (m. S H) 1.76 (brs, 2 H) 1.65 (brd, J=4.82 Hz, 2 H).

Scheme 36, Compound 336;
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[6689] Step 1. tert-buyl  Te{d-{2-aceramidoethyllamine)  buyll-3,d-dibydro-1,8-
naphthyridine- 1 2H-carboxylate © To a mixture of N-(2-aminoethyijacetamide (18.8 mL,

19712 mmol} and NaBH:CN (8.26 g, 131.41 mmol) in MeQH (300 mL) at 0° € was added
AcOH (37.6 mL, 657.07 mmol} then a sohstion of tert-butyl 7-(4-oxobutyl}-3,4-dihydro-1.8-
naphthyridine-1{ZH)-carboxylate (20 g, 65.71 mmol) 10 McOH {100 mL} and the resulting
mixture was stirred at rf for 16 h. The reaction mixture was poured into sat. ag. NaHCO: and
then concentrated i vacuo. The crude residuc was purified by reverse phase prep-HPLC to

give the title compound. LEMS (EST+): m/z =391.4 (M+H)"
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[8690] Step 20 (S)tere-butyl T-(4-{{2-acetamidoethyl} (3-(((benyyloxylcarbonyllamine}-4-
methoxy-d-oxobutyDaming) butyl)-3,4-dikydro-1,8-naphihkyridine-1{2H)-carboxplate: To a
mixture of tert-butyl 7-(4-((Z-acctanudocthyllamino)buiyi}-3 4-dibydro-1 8-naphthyridine-
1{2H)~carboxyvlate (18 g, 46.09 mmol) and methyl (25)-2-(benzyvloxycarbonylamino)-4-oxo-
butanoate (13.45 g, 50.70 mmol) in DCE (200 mL) at 0° € was added AcOH (4.0 mL, 69.14
mmol} then NaBH(OAc): (14.65 g, 69.14 nuwnol) was added in portions and the resulting
noixture was stured at o for 12 b. The reaction nuxture was pourcd uto sat. ag. NaHCOs (200
mi} and then extracted with ethyl acetate. The combined organic exiracts were washed with
brine, dried over Na:SGa, filtered, and concentrated in vacue. The crude residue was punfied
by normal pbase silica gel chromatography to give the title compound. LCMS (ESH): m/z =
640.5 (M+H)y".
[0691] Step 3. {Slamethyl 4-((2-acetamidoethyl} (4-(5,6,7,8-tetrahiydro-1,8-naphthyridin-2-
vé}  hutylaminol-2-({thenzyl  oxyicarbonyilamine} butanoate: (S)-tert-butyl 7-(4-((2-
acctamidocthvly  (3-(({benzyloxy)carbonyhamino)-4-methoxy-4-oxobutyljaminoybutyl}-3,4-
dibydro-1,8-naphthyvridine- 1(2H) -carboxylate {3.47 g, 5.42 mmol} was taken up in 4 M HCl
in EtQAc (30 mL} and the resulting mixture was stirred at 1t for 1.5 h and then concentrated in
vacuo to give the title compound that was used without further punification. LCMS (EST+): m/z
=540.4 (M+HY"
{8692] Step 4. {B)-d-{(C-aceiamidoethyl} {4-(3,6,7,8-tetrabydro-I,8-naphthyridin-2-yi)
butyljaming}-2-{{{bengyloxy} carbonyllamino} butanoic acid: To a mixture of (8)-methyi 4-
{{Z-acctanudocthvl) {4~(5,6,7 8-tetrahydro-~ 1, §-naphthyndin-2-v1) butylamino}-2-~
{{{benzvloxy)carbonvlamino) butanoate (3.5 g, 6,49 mmol} in 2:2: 1 THE/ MeOHAL0 (50 mL)
was added LiOH H=0 ¢1.09 g, 25 .94 mmol) and the resulling mixture was stirred at it for 1 h
and then adjusted to pH = 4 by the addition of 1 M ag. HCI and concentrated i vacuo to give
the title compound that was used without further purification. LOMS (ESI+): w/z = 5264
(MHH)",
{0693} Step 5. (8)-d-((Z-aceiamidocthyl}  {(4-(3,6,7 8-tetrabydro-1,8-naphthyridin-2-yi}
butybamino}-2-aminebutanoic acid: To a wuxiure of (8)-4-((2-acetamidoethvl) (4-(5,6,7,8~
tetrahvdro-1.8-naphthyridin-2-v}  butvlanuno} -2-{{benzyvloxyjcarbonylamine) butanoic
acid (2 g, 3.830 mmol) in 7-PrOH (30 mL) was added 10 wit% PA(OH}/C (2 g} and the resulting
mixture was stirred under an Hz atomsphere for 16 b, The reaction mixture was filtered and
then concentrated in vacuo to give the tule compound that was used without further
purification. LCMS (EST+) m/z = 392 2 (M+H)™,
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[8694] Step 6. S)-d-({2-acetamidoethyly  (4-{5,6,7,8~sctrabydro-1,8-naphthyridin-2-yi}
butyliamina)-2-((5-bromopyrimidin-2-yf} amino} butanoic acid: To a solution of (25)-4-[2-
acctanudosthvi-{4-(5,6,7. 8tetrabydro-1,8-naphthyridin-2-vl} butyllanuno}-Z-anuno-butanoic
acid (150 mg, 383 yumol) and 5-bromo-2-chloro-pyrimidine (89 mg, 460 pumol) in THF (2 mL)
and HzG (0.5 mL) was added NaHCO; (161 mg, 1.92 mmol) and the resulting mixture was
stirred at 70° C for 1 h, cooled to rt, and then concentrated in vacue. The crude residuc was
purified by reverse phase prep-HPLC to give the title compound. LOMS (ESI+): nvz = 5482
(M), TH NMR (400 MHz, Methanol-d) Sppm 828 (s, 2 H} 7.34 (d, J=7.28 Hz, 1 H} 6.49
(d, J=T50Hz, 1 Hy432{, /=573 Hz, 1H) 348 (brs, 1H)332-351 (m, 3H)}2.76-291
(o, 3H) 273 ¢hrt, J=6.17 Hz, 3 Hy 265 (brt, J=739 Hz, 2 H) 2.60 - 2.68 (m, 1 H) 2.60 -
292 m, LH)2.15(brd, J=309He, 2H) 192 (s, 3H) 187 (g, /=579 Hz, 2 H) 1 69 - 1 .84
(m, 2H) 1.58-1.69(m, 1 H) 1.58- 1,69 (m, 1 H).

{08693} Compound 337 {&)-2-({7H-pyrrolof 2,3-dJpyrimidin-4-yi} @R Op=d={{ 2=
acctamidoethyl) (4-(5,6,7 8~tetralydro-1,8-naphthyridin-2-y} buyllamino) butanoic acid
Compound 338: (8)-2-({1 H-pyrazolofd,3-dlpyrimidin-7-yl} amino)-d-{{2~acetamidoetfiyl)
(4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-pl} butyDamino} butanoic acid

{6696} Compound 33%: (8§)-4-{{2-acetamidoethyl) (4-(5,6,7,8-tetralipdro-1,8-naphthyridin-
2yl butybamina)-2-((Z-methoxypyrimidin-4-yf} amine) buianoic acid

Scheme 37, Compound 340:
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{8697} Step 11 Shtert-dutyl  2-{{6-(IH-pyrazol-I-vl}  pyrimidin-4-pl}  amino)-4-{(2-
acesamidoethyl} (4-{5,6,7,8-tetrakydro-1 8-naphihyridin-2-yi} butyhamine} butanoate: To a

mixture of (S)-tert-butyl 4~((Z-acctamidocthyl} (4-(5,6,7 8~tetrahydro- 1, 8-naphthyridin-2-vi)
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butvilamino}-2-aminobutancate (150 mg, 335 umol} and 4-chlorg-6-{1H-pyrazol-1-y1)
pyrmidine (530 mg, 279 umol} in t-AmOH (3 mL) was added ~BuONa (279 uk, 558 pmaol)
then t-BuXPhos-Pd-G3 (22 mg, 28 wmol} and the resulting nuxture was heated to 100° C for
5 b, cooled to 1t, and then concentrated i vacuo to give the title compound that was used
withowut further purification. LCMS {(ESI+): m/z = 5925 (M+H)™

{30698} Step 2. (8)-2-((6-{1 H-pyrazol-1-yi} pyrimidin-4-pb) amino}-4-((2-acetamidoethyl) (4-
(5.6,7,8-tetrakiydro~1 S-naphthyridin-2-pl} butyllamine)} butanoic acid: {S)-tert-butyl 2-((6-
(1H-pyrazol-1-vl}) pyrimidin-d-vl} amino}-4-{(Z-acetamidoethyl) (4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-y1} butyDamine) butanoate {148 mg, 249 pimol) was taken up in 3:1 DCM/TFA
{2 mL) and the resulting mixture was stirred at it 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
(BSTH): m/z = 3363 (MAFD'. TH NMR (400 MHz, DMSO-ds) 8 ppm 1423 (brs, 1 H) 10.63
(brs, TH) 835 (d, /=244 Hz, 1 H) 841 {d, /=073 Hz, T H} 831 (brs, 2 H) 8.07 (br s, 1 H)
786(d, /=098 Hz, 1 H)759(d, /=734 Hz, 1 H)7.08 -7 13 (m, 1 H) 663{(d,.J=734 Hz, |
Hyes57(dd, =257 171 He, 1 H) 4.63(brs, 1 H)3.43(brd, J=477Hz, 4 H) 331 (brs, 1 H)
316¢brs, 5H}263-278{m, 4 H}2324brt, J=1229Hz, 1 H) 218 (brs, 1 H} 1.78 - 1.46
{o, SH} 1.66-176{m, 4 H).

{0699} Compound 341: (8)-4-{(2-acetamidocthyl) (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-
2-p8} butylaminol-2-{{G-{dimethylaminolpyrimidin-4-pl) amino} batancic acid. To a mixture
of  (Sptert-butyl  4-{(2-acetamidoethyly  (4-(5,6,7.8-tetrahydro-1,8-naphthyridin-2-vi}
butyDanuno}~Z-aminobutanoate (100 mg, 223 umol) and 6-chloro-N, N-dimethylpyrimidin-4-
amine (29 mg, 186 pmol} in t-AmOH (2 mL) was added 2.0M ~BuONa in THF (186 ul, 372
pb) then tBeXPhos-PA-G3 (15 mg, 19 umol} and the resulting mixture was heated to 100° €

for 14 b, cocled to 1. and then concentrated m vacue to give a (S)-tert-butyl 4-((2-

acetanudosthyl) {4~{5,6,7 8-tetrahydro~1,&-naphthyndin-2-v1} butyhamino}2-{{6~
(dimethylamino}pynmidin-4-vl} amino} butanoate intermediate, LCMS (ESIH+): w/z = 569.6

(M+H)", which was used without further purification. Of the butanoate intermediate, 130 mg,
229 ymol, was taken up it DCM (2 mL) was added TFA (400 ul} and the resulting nuxture
was stirred at vt for 3 b and then concentrated i vacus. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 513.3 (M+H)™. 'H
NMR (400 MHz, DMSO-de) Gppm 796 (5. 1 H) 7.76 (brs, T H) 693 - 712 (m, L H} 6.71 (br
s, THD6SS (brs, T HD 625 (A, J=7 21 Hz, T H) 555 (hrs, T HD 426 (brs, L H)Y 3.22 (br d,
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538 Hz 2HY3.10-3 14 (m, 2H) 293 (5, 6 H) 254 - 268 (m, 5SH)233-245(m, 3 H)
167-196(m, 7TH) 148-160(m 2H)1.31-147 (m, 2H).

{0700} Compound 342: (8)-4-{{2-acetamidocthyl) (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2.8 Bugyliamino)-2-({ 2-{trifluoromethypyrimidin-4-pl} amine} butancic acid: To a
mixtare of  (8)-4~{({Z-acetamidocthyl) {4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1)
butyDamino)-Z-aminobutancic acid (150 mg., 383  umol) and  4-fluoro-2-
(trifluoromethylpyrimidine (76 mg, 460 umol} in THF (2 mb) and HO (0.5 mL) was added
NaHCGs (161 mg, 1.92 mmol) and the resulting mixture was stivred at 70° C for 1 h and then
allowed to cool to 1t and then concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS {EST+): m/z = 538.3 (M+H)". 'H NMR
(400 MHz, Methanol-d+) S ppm 8.09 (brs, L H) 724 - 734 (m, L H) 6.71 (brs, 1 H) 6.45 (4,
J=T28Hz, TH)4.58 (brg, TH}332-343(m, 3H)332-344 (m, 1 H 284 (brs, TH)2.73
(brd, J=551Hz 6 H)2.47-266{(m, | H) 262 {brt, SJ=750Hz, 2H) 219 (brs, 1 H)2.02 -
20 o, THY 18- 194 (m, SHY L7  (brs, 2H) 132 - 165 (m, 2 H).

18701] Compound 343: (§4-(2~acetamidoethvl) (4-(5,6,7, 8-tetrabydro-1,8-naphthyridin-
2-p8) butyllaminod-2-({S-cyclopropylpyrimidin-2-yl} amino) butencic acid: To a mixtore of
(Sy-4~({2-acctanudocthyl)  {4-(5,5,7 8~etrahvdro-1.8-naphthyridin-2-vl}  butyhammo}-2-
aminobutanoic acid (150 mg, 383 umol) and 3-cvelopropyl-2-flucropyrimidine (64 mg, 460
pmol) in THF (2 mb} and HoO (0.5 mL) was added NaHCO: (161 mg, 1.92 mmol} and the
resulting mixture was stirred at 70° C for 1 h, cooled to rt, and then concentrated in vacuc. The
crude residue was puritied by reverse phase prep-HPLC 10 give the title compound. LCMS
(EST+): w/z = 510.3 (M+H)". 'H NMR (400 MHz, Methanol-ds} 8 ppm 3.06 (s, 2 H3} 7.27 {4,
ST 28 He, 1 HY 644 (4, J=T28 He, I H) 432 (1, /=573 Hz, TH}334-344 (m, 3H) 322 -
330(m, FH)278-286(m, 1 H)2.78-289{m, 1 H)2.66-277{m, 3 H}2.56-2.65(nm, 3
H205-225¢o, 2H) 192 (s, 3H) 181 - 190 (m, ZH) 166~ 1L.78¢(m, 3 H) 152 - 1.64 (m,
2HI085-097 (m, 2H) 0.53-0.64 (m, 2 H).

{702} Compound 344d: (&}-4-((2-acetamidoethyl) (4-(5,6,7 8-tetrahydro-1,8-naphihyridin-
2-y8} butyDaming}-2-((6-(tert-brayllpyrimidin-4-pl} aming} butanaic acid: To a maxture of
{§)-tert-butyl 4-{(Z-acetamdoethyl) {4-(5,6,7 8-tetrabydro-1 8-naphthyridin-2-y1}
butvljamino}-2-aminobutancate (100 mg, 223 ymol) and 4-(tert-butyl)-6-chloropyrimidine (32
mg, 186 pmol) in t-AmOH (2 mbL) was added 2.0M ~BuONa tn THF (186 pL, 372 umol) and
BuXPhos-Pd-G3 (15 mg, 19 pmol) and the resulting nuxture was heated to 160° C for 14 h,
cooled to 1t, and then concentrated in vacuo to give a {S)-tert-butyl 4-((Z-acetamdocthyl) (4-
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(5,6,7,8-tetrabivdro-1, 8-naphthyndin-2-y1} batyhammo)-2-({6-(tert-butylpyrimidin-4-y1)
aming) butanoate intermediate, LCMS (ESE+Y: nv/z = 582.5 (M-+H)", which was used without
further purification. Of the butanoate tndermediate, 130 mg, 223 pmol, was taken up in DCM
{2 mL} was added TFA (400 pul) and the resulting mixture was stirred at 1t for 5 h and then
concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESE): m/z = 5263 (M+H)". 'H NMR (400 MHz Methanol-ds) § ppm
835 (s, 1D 7.72 (brt, J=518 Hz, L H) 736 (brs, | H) 7.04 (d, J=7.28 Hz, L H) 6.57 {(br d,
1169 Hz, 2H)6.24 (4, =728 Hz, T H) 438 (brs, TH) 323 (brd, J=5.07 He, 3H) 3.05 -
318 (m, 2H)2352-272(m 6 H) 2.32-249¢m, 4 H) 1.67- 199 {m 7TH} 1.49- 164 {m, 2
H) 1.39(dt, J=13.89, 673 Hz, 2 H) 1.20 (s, 9 H).

{0703} Compound 345: {8}-4-{(-acetamidoethyl} (4-(5,6,7,8-tetrakyidro-1,8-naphthyridin-
2-p8 butylaminel-2-((7-methyl-7TH-pyrroiof 2, 3-dfpyrimidin-4-pf} amina} butaneic acid: To
a mixture of (Sy-tert-butyl 4-((Z-acetamidoethyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-y1)
butyhanuno}-Z-aminobutanocate (100 mg, 223 pmol) and 4-chioro-7-methyl-7H-pyrrolof2,3-
dlpyrumdine (31 g, 186 wmol) in t-AmOH (2 mL) was added 2.0M #BuONa in THF (186
pk, 372 umol} the tBaXPhos-Pd-G3 (15 mg, 19 pmol} and the resulting mixture was heated
to 100° C for 14 h, cooled to 11, and then concentrated i vacuo to give a (S)-tert-butyl 4-((2-
acetamidocthyl) (4-(5,6,7 8-tetrahydro-1, 8-naphthyridin-2-y1} butyDamino}-2-((7-methyi-7H-
pyrrolof2, 3-dfpyrimidin-d-vi} amino) butanoate imtermediate, LCMS (ESH): m/z = 5795
(M+H)", which was used without further purification. Of the butanoate intermediate, 130 mg,
223 yrool, was taken up w DCM (2 md) and TFA (500 pL) and the resulting nuxture was
stitred at 11 for 3 h and then concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESIHY: m/z = 3232 (M+H)™ TH NMR
{400 MHz, Methanol-ds)  ppm 13.95 - 1435 (m,  H) 1036 - 1081 (m, 1 H) 822 - 845 (m,
2HYRO04 {(brs, ITHY7.60(d, =728 Hz, L H) 740 (brs, T HH 700~ 713 (o, 1 H) 6.63 (d,
=728 Hz, 1 H) 494 (brs, TH) 380 (5, 3H)340-347{m, 6 H}3.10-327 (m, 4 H)2.64 -
281 (4 H)Y227-246(m, 2 H) 1.63 - 188 (m, O H}.

Scheme 38, Compound 346:
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{8704] Step 1. {S-4-{(C-aceiamidoethyll {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yb
butyljaming}-2-{{ S-bromopyrimidin-4-pl} amino} butanoic acid: To a wuxture of (5)-4-{(2-
acctamidoethyvly (4-(5,6,7 8-tetrabydro-1 8-naphthyridin-2-y1} butyllamino)-2-aminobutancic
acid (200 mg, 511 pmol} and 5-bromo-4-chloropyrimidine (109 mg, 362 pmoly i THF (2 mL)
and a3 (0.5 mL} was added NaHCGOs (213 mg, 2.55 mmol} and the resulting mixtare was
heated 1o 70° C for 1 b and then cooled to 1t and then concendrated i vacuo 1o give the title
compound that was used without further purification. LOMS (ESIH): nv/z = 3483 (M+HY™
{07058] Step 2. 8- (C-acaamidoethyly  {4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi)
butyljamine}-2-(pyrimidin-4-ylamine}  bustancic acid: To a mixtare of (5)-4-{(2-
acetamidocthyl) (4~(5,6,7 8-tetrahydro-1, 8-vaphthyrdin-2-vl) butyhamino)-2-((5-
bromopynmidin-4-yl) amino) butanoic acid (200 mg, 364.65 umol, | eg) in MeOH (20 mL)
was added 20 wi% Pd/C (200 mg) and the resulting mixture was stirred under an Ho atmosphere
for 3 h and then filtered and concentrated in vacuo. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS {EST+): m/z = 470.2 (M+H)". '"HNMR
(400 MHz, Methanol-ds} S ppm 837 (brs, 1 H} 804 (brs, 1 H) 734 (4, /=734 Hz, 1 H) 6.59
(brs, T HY 648 (d, J=T34 Hz, I H) 449 {brs, L H} 334 -3.48 {m, 4 H) 2.59 - 3.06 {m, 10 H)
206-226(m, 2H) 183-198 (m, 5 H} .59~ 181 (m, 4 H).

{8786} Compound 347: (§)-4-({2-acetumidoetliyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-vl} batyDamino)-2-((3-cyanopyragin-2-pi} amine} butanvic acid. To a mixture of (83-4-((2-
acctamidosthyvl) (4-(5.6,7 8-tetrahvdro-1.8-naphthyridin-2-vl} butyDamine)-2-amincbutanoic
acid hvdrochloride (150 mg, 350 ymeol} v #-PrOH (3 mL)} was added 3-chloropyrazine-2-
carbonitrile {54 mg, 386 umol} and DIPEA (305 L, 1.75 mmol} and the resulting mixture was
heated to 70° C for 1 h, cooled to 1t, and then concentrated i vacuo. The crude residue was

purified by reverse phase prep-HPLC to give the title compound. LOMS (ESI+): vz = 4952
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(MAH)Y". TH NMR (400 MHz, Methanol-ds) 8 ppm 825 (4, /=2.43 Hz, 1 H) 7.87 (4, /=243
Hz, THY737(d, /=728 He, 1 H)6.30(d, =728 Hz, 1 3 449 {, J=3.07Hz, 1 H)333-349
(0, 4H) 264 - 288 (m, I0H) 225{q. =544 Hz 2 H) 1 85-196(m, 5 H) 150- 181 (m, 4
H).

Scheme 39, Compound 348:
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{0707} Step |: (8S)-tere-butyl 4-((2-acetamidocthyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-vi} butylamino)-2-((6-methylpyrazin-2-pl} amino} butanoate: To a mixtare of ((8)-tert-
butyl 4-{{2-acetamidoethyl}) {4-(5.6.7 B-tetrahydro-1 8-naphthyridin-2-vl} butyDamino}-2-
aminobutancate {150 mg, 335 pumol) and 2-chloro-6-methyl-pyrimidine (36 mg, 279 prool} in
t~-AmOH (2 mL} was added 2.0M ~BuONa m THF (279 gl 558 pmol) then ~~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 vacue to give the title compound that was used without further
purification. LCMS (ESH): nvz = 540.1 M+H)"

{8708} Step 20 (Sd-(2-acetamidoethyl) (4-(5,6,7,8-¢tctrabydro-1,8-naphthyridin-2-yi)
batylaminol-2-((6-methylpyrazin-2-vl} amins} butancic acid: (S)-tert-butyl 4-((2-
acetanudocthyl) {4~(5,6,7 R-tetrahydro-1,8-naphthyrdin-2-v1) butyljamino}-2-{({6-
methylpyrazin-2-vl) amino) butanoate (200 mg, 371 umol) was taken up in 3:1 DCM/TFA =
3:1¢2 mL} and the resulting mixture was stirved at 1t for 5 h and then concentrated in vacuo.
The crude residue was purified by reverse phase prep-HPLC to give the title componnd. LCMS
(EST+): m/z = 484 2 (M+H)". TH NMR {400 MHz, DMSO-ds) Sppm 7.81 (5. 1 H) 7.74 (br 1,
=338 Hz T 7356 (5, 1HH 699 -706 (m, 2Hy 651 (brs, 1 ) 624 {d, J=721 Hz, 1 H)
427(q, /=611 Hz, T H}322-325¢m, 2H}3.09-316(m 2H)251-284(m, TH)244 -
249 (m, 1H)236-243(m, 2H) 220 (s, 3 H) 192 (dt, J=1333,679Hz, 1 H) 179~ 185
(o, THY 170 - 079 (m, SH) 153 (g, J=727T Hz, 2H) 1.35 - 1 43 (m, 2 H).

Scheme 44, Compound 349:

b
N
3



WO 2021/225912 PCT/US2021/030363

N

/

0 O N7 O
/\N’ﬁ\ tB(JtiJXPhCS Pg- GS ”ﬁ N (”\\s’!\

. H H

HoN N N 2.0M NaQiBu N : N. _N

T S 2 S

= P N Foe- b i

e o Step 1 o7 0

/1\ 8]
N/lL\
H 4 H

TFAD;M [ N NTNW‘N\/\/\KN/I\‘)
"o P i i
Step ZF N O"/)\OH 349 Ny

{0709] Step |: (Shrere-butyl 4-((2-acetamidocthyl) (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-
2-p8} butyDaminol-2-{guinoxalin-2-ylamin o} butanoate: To a vuxture of ({S)-tert-butyl 4-((2~
acctamidoethyvl} (4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-y1} butyllamino}-2-aminobutanocate
{150 mg, 335 umol} and 2-chloroquinoxaline (46 mg, 279 pmol) in t-AmOH (2 mb) was added
2.0M ~BuONa (279 uL, 558 pmol) then r-BuXphos Pd G3 (22 mg, 28 pmol) and the resulting
mixtare was heated to 100° C for 15 h, cooled to 11, and then concentrated in vacuo to give the
title compound that was used without further purification. LCMS {(ESIH): m/z = 576.1 (M+H)™.
{0716} Step 20 (Shd-{(2-acctamidoethyl}  (4-(5,6,7,8-tcirahydro-1,8-naphthyridin-2-yi}
butyamino)-2-(guinoxalin-2-plamino} butanovic acid: ((S)-tert-butyl 4-(Q-acetamidocthyl)
{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyhamino}-2-{(quinoxalin-2-viamino)
butanocate {200 mg, 347 umol) was taken up in 3:1 DCM/TFA (2 mL) 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. LOCMS (ESI+): m/z =520.2 (M+H)Y™ 'H
NMR (400 MHz, DMSO-ds) &6 ppm 8.44 {s, 1 HY 786 (brs, 1 H) 7.74 (d,/=7.72 Hz, 1 H) 7.66
(brd, J=7.06 Hz, 1 H) 747 - 7.53 (m, 2 H) 7.30 (ddd, J=8.16, 5.62, 254 Hz, 1 H) 6.98 {d,
J=ET28 Hz, T H) 648 (brs, 1 H} 6,19 (4, J=728 He, 1 H) 435 - 443 {m, L FH 322 {(br d,
JSO0THe, 2HI3 10 -3 15 (m, 2HY 252271 (e, TH) 2.33 - 2.48 (i, 3 H) 1.86 - 2.05 (m,
2HIETI-177 {0, SHY 148 -159(m, 2 H) 134 - 146 (m, 2 H).

Scheme 41, Compound 356:
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{87111 Step 1. (8)-vere-butyl 4-({2-acetamidoethivl) (4-(5,8,7,8-tetrabydro-1,8-naphthyridin-
2-p8) butyllamino)-2-({2-phenylpyrimidin-4-p} amino} butanoate: To a mixture of (8)-tert-
butyl 4-{{2-acetamidocthyl}) {4-(5,6.7 B-tetrahydro-1,8-naphthyridin-2-vl} butyDamino}-2-
aminobutancate {150 mg, 335 pmol) and 4-chloro-2-phenyipyrimidine (53 mg, 279 pmol} in
t-AmOH (3 mL} was added 2.0M ~BuONa m THF (279 ul, 558 pmol) then ~-BuXphos Pd
(22 mg, 28 umol} and the resulting mixture was heated to 100° C for 15 h, cooled to 1t, and
then concentrated in vacuo to give the title compound that was used without further
punfication. LCMS (ESH): m/z = 602.5 M+H)"

{8712} Step 2. S)-d-({2-acetamidoethyl) (4-{5,6,7,8-tctrabydro-1,8-naphthyridin-2-yi}
butylbaminol-2-((2-phenyipyrimidin-4-yl) amino} butancic acid: (S)tert-butyl 4-((2-
acetanudocthvl) {4~(5,6,7 8-tetrahydro-1,8-naphthyrndin-2-v1) butyljamino}-2-({2-
phenylpyrimidin-4-v1) amino) butanoate (150 mg, 249 umol} was taken up in DCM/TFA (2
mb} and the resalting mixture was stirred at 1t for 5 h and then concentrated i» vacuo. The
crude residuc was puritied by reverse phase prep-HPLC 1o give the title compound. LCMS
(EST+): m/z = 546.3 (MDY, 'H NMR (400 MHz, DMSO-de) S ppm 8.27 - 835 (m, 2 H) 8 14
~820(m, THY 773 (brs, 1 H} 762 (brs, L H) 744 (brd, /=355 Hz, 3H} 6.9% (br d, J=7.21
Hez TH639-661{m 2H)621(d, J=T21 Hz, 1 H} 450 (brs, 1 H) 301 -325(m, 4 H)
2.66{brdd, /<1339, 666 Hz, ZHy 258 (brt, J=3 75 Hz, 4 H) 231 - 243 (m, 2H) 1.86-2.05
o, 2ZH) 171 - 178 (m, SH) 133~ 162 (m, 6 H).

{8713} Compound 351: (8-4-((Z-acetamidoethyl) (4-(5,6,7,8-tetralydro-1,8-aaphihyridin-
2-yd} butyfamino)-2-{{6-phenyipyrimidin-d-yi} amino} butanocic acid.
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{8714} Compound 352: (§)-4-({2-acetamidoetliyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-vl) buspamino)-2-{(5-phenyipyrimidin-4-yi} amina} butanoic acid Vo a mixture of (8)-4-
{{2-acetamidocthyl) (4-(5,6,7 8-tetrahvdro-1, 8-naphthyndin-2-vl butyhamimo}-2-({5-
bromopyrimidin-4-y1} anuno} butanoic acid (100 mg, 171 pwmol} in 3:1 dioxane/H 0 (2 ml)
was added K:COs (71 mg, 513 pmol) and phenylboronic acid (31 mg, 256 pmol) then
Pd{dppHClh (13 mg, 17 pmol) and the resulting nuxture was heated to 100° C for 2 h, cooled
to 1, and then concentrated in vacuo. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (ESH}: m/z = 5463 (M+H)". 'H NMR (400 MHz, Methanol-ds) §
ppm Sppm 885 (s, FHI822 (s, IH} 761 (s, 6 H36.66(d, /=734 Hz, 1 H) S.14 (brt, J=6.24
Hz*iH)ﬁBB—beUn,H)H)273—288(HL£-H)257(br&] H) 2.39 (brd, J=7.09 Hz, |
3 194-210(m, 5 H) 183 (brs, 4 H).

Scheme 42, Compound 353;
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{8715} Step 1. Sh-tert-dutyi 4-((Z-acetamidoethyl) (4-(5,6,7.8-tetrabydro-1,8-naphiliyridin-
2-p8} butvlamino)-2-{(6-methyl-2-{pyridin-4-p8} pyrimidin-4-yl} oemino} butanoate: To a
mixture of ((S)-tert-buty] 4-{(Z-acetamidocthyl} (4-(5,6,7, 8-tetrabvdro-1,8-naphthyridin-2-y1}
butyllamino}-2-aminobutancate {150 mg, 335 umel} and 4-chloro-6-methyl-2-(pyridin-4-y1)
pyrimidine (37 mg, 279 pmol) in t-AmOH (2 mL} was added 2.0M 7-BuONa in THF (279 L,
558 umol) then ~BuXphos Pd G3 (22 mg, 28 umel) and the resulting mixture was beated to
100° € for 15 b, cooled to 11, and then concentrated in vacue to give the title compound that
was used without further purification. LCMS (ESI+): m/z = 617.2 (M+H)™.

{0716} Step 20 {8-d-{(Z-acctamidocthyly {4-(3,6,7.8-tetrahydro-1,8-naphthyridin-2-yi)
butvaming}-2-{({6-methyi-2-{pyridin-d-vl) pyrimidin-4-y)) aming} butanvic acid: (S)-tert-
butyl 4-{(2-acctamidoethyly (4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-y1) butyljamino}-2-{(6-
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methyl-2-(pyvridin-4-y1) pyrimidin-4-vl} ammo) butancate (200 mg, 324 pumol) was taken up in
3:1 DCM/TFA (2 mb) and the resulting mixture was stirred at 1t for 3 h and then concentrated
in vacue, The crude residue was purified by reverse phase prep-HPLC to give the ttle
compound. LCMS (ESTH): m/z =5361.2 (MHH)". T NMR (400 MHz, DMSO-ds} & ppm 8.66
(d,/=587THz, 2H)813-819(m, 2H) 773 {brs, I H} 764 {(brs, 1 H}6.97 - 705 (m, 1 H)
650(brs, 2H)620(d. J=7T21Hz I H)4 51 (brs, 1H)320-324(m, 2H)3.11-3.18(m. 2
Hy251-28000, 8 Hy 239 (brt, /=734 Hz, 2 H) 232 (s, 3 H) 1 99 (dq, J=13.66,6 73 Hz, |
Hy184-194(m I H)168-179(n, 5H) 149-159¢(m, 2H) 136-146(m, 2 H}.

10717} Compeound 354: (§)-4-({2~acetamidoetiivl) (4-(5.6,7,8~tetrabpdro-1,8-naphthyridin-
2-yly butvbaming}-2-({2-methyl-2H-pyrazolofd, 3-djpyrimidin-7-yl} amino} buranoic acid:
To a muxture of (S)-4-{(Z-acctamdocthyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1)
butyDaming}-2-aminobutanoic  acid (200 mg, 511 wmol} and 7-chlore-2-methyil-2H-
pyrazolof4,3-d]pyrimidine {95 mg, 562 umol} in THF (2 mbl) HoQ (0.5 mb} was added
MNaHCO; 215 mg, 2.55 mmol) and the resulting mixture was heated to 70° € for 2 h and then
cooled 1o 1t and then concentrated im vacuo. The crude residue was purificd by prep-HPLC to
give the title compound. LCMS (ESI+): m/z = 5243 (M+H)". ‘H NMR (400 MHz, Methanol-
Ay S ppm 862 (brs, TH}8 30 (s, 1H) 7.60(d, /=734 Hz, 1 ) 6.67 (4, /=734 Hz, 1 H} 5.07
(brdd, /=831, 526 Hz, 1 H)4.10 (s, 3 H)3.60 (brt, /=569 Hz, 3 H)345-355(m, 3 H)
333-344(m, 4277289, 4} 261274 (m, 1 H} 256 (brs, T H} 1.75-2.10(m, 9
H3.

{0718} Compound 3585: (8}-d-({2~acetamidoethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-yl} butyDamino)-2-({4-phenyipyridin-2-y} amina} butanoic acid.

{0719] Compound 356:  {8}-2-({4,4 -bipyridin [-2-yiaminol-4-(2-acctamidoethyl} (4~
(3,6, 7.8-tetrakydro- I, 8-naphihyridin-2-yi} butyilamine} butanoic acid.

Scheme 43, Compound 357:
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{0728 Step |: (S)-rere-butyl 4-((2-acetamidocthyl) (4-(5,6,7 8-tetrahydro-1,8-naphthyridin-
2-p8) butyDamino}-2-((6~-phenyipyrazin-2-pl} amine} butanoate: To a mixture of {((S)-tert-
butyl 4-({2-acetamidoethyl) {4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-yl}  butyDamine}-2-
aminobutanoate (150 mg, 335 pmol) and 2-chloro-6-phenvlpyrazine (53 mg, 279 umol) in t-
AmOH (3 ml.) was added 2.0M ~BuONa (279 ul., 5538 wmol) then r-BuXphos Pd G3 (22 mg,
28 umol) and the resulting mixtare was heated to 100° C for 15 b, cooled to 1, and then
concentrated in vacue to give the title compound that was used without further purification.
LOMS (ESE): m/z = 602.5 (M+H)Y"

[8721] Step 20 (Sd-(2-acetamidoethvl)  (4-(5,6,7, 8«tetrabydro-1,8-naphthyridin-2-yi)
basylamine}-2-((G-phenyipyragin-2-vl} amino} butancic acid: (S)-tert-butyl  4-((2-
acetamidosthyl} {4~{5,6,7 8-tetrahiydro-1,8-naphthyridin-2-vi} butyljamino}-2-({6-
phenylpyrazin-2-v1} anuno} butanoate (200 mg, 371 wmol) was taken up in 5:1 DCM/TFA (2
mL} and the resulting mixture was stirred at «f for 5 h and then concentrated in vacuo. The
crude residue was purified by reverse phase prep-HPLC to give the title compoand. LCMS
(BEST+): m/z =5346.3 (M+HY" 1H NMR (400 MHz, DMSO-de) & ppm 831 (5, 1 H) 8.02 (brs. 3
Hy774(brs, 1TH}733-750(m, 4 H) 699 (brd, /=721 Hz, L H) 6.50 (brs, 1 H) 6.20 (br d,
J=T 09 He, T HY438(brd, J=599Hz TH)3 21 (brs, 2H}3.14 (brs, 2H) 2.52 - 2.80 (i, &
HY233-243(m, 2H) 183-208(m, 2H) 1 68-181 {m, SH) 153 (brd, /=709 Hz4 H).
10722] Compound 358: (8)-4-{(2-acetamidoerhyl}) {4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-
2-vd} bugyDaminoe)-2-((S-phenylpyrazin-2-pl} amino) butanvic acid.

{8723} Compound 359 (8)-4-((C-acetamidoethyl} (4-(5,6,7,8-tetrahydro-1,8-naphiyridin-
2-yé} butyfamino)-2-{{6-{pyridin-4-pl} pyrazin-2-y} amino} butanoic acid
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{8724} Compound 368: (§)-4-({2-acetumidoetliyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-vl) butyllamino)-2-{{2-{pyridin-3-yi} quinazolin-4-pl) amine) butanocic acid. To a mixture
of {S)-4-{(Z-acctanudocthyl} (4-(5,6,7.8-tetrabyvdro-1,8-naphthyridin-2-yly butylamino}-2-
aminobutanoic actd hydrochloride {150 mg, 383 umol) in PMA (2 ml) was added DIPEA
334ul, 1.92 mmol} then 4-chloro-2-(pyridin-3-v1} quinazoline {102 mg, 421 pmol) and the
resulting oixture was heated to 70° C for 1 b, cooled to 1t. adjusted to pH = 6 by the addition
of 1 M ag. HCL and then concentrated in vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LCMS (BSHH): nvz = 3973 (M+H)" 'H NMR (400 MHz,
Methanol-d) Sppm 979 (s, T H} 938 (br d, J=T 45 He, I H} 0.07 (d, /=570 Hz, 1 H) 8.64 (1,
J=R 11 Hz, TH) 821 (dd, /=8.11,548 Hz, 1 H)R06-8.15(m, 2 By 787 (£, /=6 80 Hz, | H)
758 brs, 1) 6.64 (1, J=745Hz, 1 F) 544 (brd, /=7 89 Hz, 1 H} 347 -3.62 (m, 5 H) 333
“340(m, 4H)254-285(m 6y 192-199(m, SH) 1.74 - 1.90 (m, 4 H).
{0728} Compound 361:  #-{{2-(dimethylaminol-2-oxoethyl} (4-(5,6,7,8-tetrabydro-1,§-
naphthyridin-2-y)  butylamina)-2-((I-methyl-1 H-pyrazolof3 4-djpyrimidin-4d-y}  amino)
butanoic acid.
{8726} Compound 362: (8)-2-¢{5-cyanopyrimidin-2-y§} aminop-4-{{2-(dimethylamine}-2-
oxoethyl} (4-(5,6,7 8-terrahiydro-1,8-naphthyridin-2-y} butyDamine} butancic acid: To a
mixture  of  {S)-2-amino-4-{{(2-(dimethvlanuno}-2-oxoethyvly  {4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vi} butyvljamino} butanoic acid (150 mg, 383 wmol) and 2-chloropyrimidine-S-
carbonitrile (39 mg, 421 pmol) in THF (2 mb) and H20 (0.5 mb} was added NaHCG; (161
mg, 1.92 nuvol) and the resulting nuxture was stitred at 707 € for 1 h and then allowed to cool
to 1t and then concentrated 77 vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESTH): m/z = 4935 2 (MAH) 'H NMR 400 MHz,
Mothanol-d/) Sppm 833 - 876 {m, 2 H) 734 (d. J=7.02 He, 1 H) 647 (d, }=702 Hz, 1 H)
444-455(m, L H)3.69(brd, }=265Hz 2H)337-346 (0, 2H)285-3.05(m, I0H)2.72
277, 2HY260-267(m, 2 H}2.04-228(m, 2H} 1.84-194(m, 2H) 1.60- 180 (m, 4
H3.
{0727} Compound  363:  4(2-(dimethylaminol-2-oxoethyl) (4-{5,6,7,8-tesrabydro-1,8
naphihyridin-2-yl} batyDamino}-2-((5-trifluoromethylipyrimidin-2-pl} amino} butanvic
actd.
{6728} Compound 364: (8)-2-{( 1 H-pyrazolof 3, 4-djpyrimidin-4-pl) antinop-4-{{2-
(dimethylomino)-2-oxoethyl)  (4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2-y}  butylamino)
butanoic acid: To a mixture of {(§}-2-anuno-4-((2-{dimethyiamine}-2-oxoethyl) (4-(5,6,7.8-
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tetrahydro-1,8-naphthyridin-2-vl} butybhamino) butanoic acid (150 mg, 383 pmol) and 4-
chloro-1H-pyrazole]3,4-dlpyrimiding (40 i, 421 umol} in THF (2 mbL} and HoO (0.5 mL} as
added NaHCO; (161 mg, 1.92 nunol) and the resulting mixture was stirred at 70° C for 1 hand
then allowed to cool to 1t and then concentrated in vacno. The crude residue was purified by
reverse phase prep-HPLC (o give the title compound. LCMS (ESH): m/z = 510.2 (M+H)* 'H
MNMR (400 MHz, cthanol-ds) S ppm 8.35 (s, 1 HY 822 (s, 1 Hy 7.28 (d, =745 Hz, 1 H) 6.41
(d, =745z, TH)491-494 (n, TH)360-371 (m, T H)345-355(m, 1 HH332-339
(o, 2HI3.0 (5, 3 201 -299¢m, 1 H} 288 (5,3} 2.81 (brd, J=13.59 Hz, 1 H} 2.75 (by
36 14 Hz 2H) 256271 {(m, 4 H) 224 (br d, J=4 82 Hz, 2H) 187 - 201 (m, 1 H) 1.64 -
187 (o, 4 H) 1.50- 1.62 (m, I H).
{0729] Compound 365: {8)-2-((5-bromopyrimidin-2-yl) amino)-4-((2-(dimethylaninn)-2-
oxoethyl} (4-(5,6,7 8-tetrabydro-1,8-naphihiyridin-2-yl) butyHamine} butanoic acid: To a
sclution  of (8)-Z-amino-4-{({2-{dimethylammo)-2-oxcethyl}  {4-(5,6,7 &-tetrahydro-1,8~
naphthvridin-2-vl) butyDamino) butanoic acid (150 mg, 383 umol} and 3-bromo-2-chloro-
pynnudine (89 mg, 460 pmol) in THF (2 mL) and HoG (0.5 mL) was added NaHCOs (161 mg,
1.92 mmol) and the resulting mixture was stirred at 70° € for 1 b, cooled to rt, and then
concentrated i 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-ds) 3 ppm
828 (s, 2H) 730(d, =728 He, 1 H) 6,45 (d, J=728 Hz, 1 H) 436 (¢, J=6.06 Hz, 1 H) 3.66 -
379¢(m, 2HY336-342(m, 2H)3.03 (s, 3H) 298 (brdd, J=13.78, 717 He, 2H}2.85-292
o, SHY 273, I=595 He, 2H) 262 (brt, =739 Hz, 2 H 244 - 2.27 (o, 1 H) 2.01 - 2,12
(o, FHY 188 (q, =590 Hz, 2 H3 170 - 1.80 (o, 2 H} 159 - 1.69 (m, 2 H).
{6730] Compound 366: (8)-2-0¢ 1 H-pyrazolof 4, 3-djpyrimidin-7-pi} aning)=d-{{2-
(dimethylamino)-2-oxoethyl)  {4-(5,6,7 8-tetrafiydro-1,8-naphthyridin-2-yl}  butyljamino)
butanoic acid
Compound 367: (8)-2-((6-{ 1 H-pyrazol-1-yl} pyrimidin-4-y} aminoj-4-{{2-
{dimethylamino)-2-oxoethyl) (4-(5,6,7 8~tetrahydro-1,8-naphchyridin-2-yi} butylamina)
butanoic acid.
Compound 368 4-{(2-(dimethylamino}-2-oxoethiyl} (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyaminol-2-(C-(irifluoromethylpyrimidin-4-yi} amine} busanoic
acid,
{6731} Compound 369: (8)-2-{(5-cyclopropylpyrimidin-2-yi) amipop~d-{{2-
{dimethylaming)-2-oxvethyl)  (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-y0  butylamins}
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batancic acid: To a mixture of (8)-2-amino-4-((2-{dimethyviamino}-2-oxoethyl} (4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-vl} butybhamine) butancic acid (150 mg, 383 pmol) and 3-
cyvclopropyl-2-fluoropyrimiding (64 mg, 460 wuol) in THF (2 mL) and Hx0 (0.5 mb) was
added NaHCO; (161 mg, 1.92 mmol) and the resulting mixture was stirred at 70° Cfor Th and
then allowed to cool to 1t and then concentrated 72 vacuo. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESi+): m/z = 5103 (M+H)" H
NMR (400 MHz, cthanol-d} S ppm 8.07 (s, 2 H) 7.20 (d, I=7 28 Hz, | H) 6.39 (d, I=7.28 Hz,
THY433¢L =573 Hz, TH}355-372(m, 2H)3.35-340(m, 2H)3.04 (5,3 H)2.92-3.00
(m, TH)Y2.82-292{m, 4 H) 2. 78 (brt, J=7.17Hz, ZH) 2.71 (¢, J=6.17 Hz, 2 H) 2.353 (1, }=7.50
He, 2H)215-227(m, T H) 194 -206 (m, T H) 187 (g, =579 HzZ 2 H) 171 - 179 (m, |
H1e2-171m 2H) 152162 (n, 2H) 084097 (m, 2ZH) 051 - 067 (m, 2 H).

10732] Compound 370: 8)-4-({2{dimethylaminel-2-oxocthyl} (4-{5,6,7,8-¢etrahydro-1,8-
naphthyridin-2-vl) butyDamino)=2-{{S-fluoropyrimidin-2-yi} amino} butanocic acid

Scheme 44, Compound 371:
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{8733} Step L eﬁ'}m2»(?(5~brom0pyrimidin~4-}u’) aminoj~4-({ 2-{dimethylaminop-2-oxoethyl)
(4-(5,6,7, 8-tetrahydro-1, 8-naphthyridin-2-pl} butpamino) butancic acid: To a mixture of
{S)-2-amino-4-{((2~{dimethylaninc-Z-oxocthyl) {4-(5,6,7 8-tetrahydro-1,8-naphthyridia-2-yh)
butylamino) butancic acid (150 mg, 383 umol) and 5-bromo-4-chloro-pyrimidine (89 mg, 460
pumol) m THF (2 mb) and HzO (0.5 mL) was added NaHCO: (161 mg, 1.92 mmol} and the
resuplting mixbere was stirved at 70° € for 2 h and then allowed to cool to 1t and then
concentrated in vacuo to give the title compound that was used without further punification.
LOMS (ESI+): m/z = 548 4 (M+H)"
{0734} Step 2 (8)-4-{ { 2-{dimethylaminoi-2-oxoeshyi) {4-(3,6,7,8-tetrafiydro-1,8-
naphihyridin-2-yi} butyilamino)-2-(pyrimidin-4-yiamine} butanosic acid: To a mixture of (S)-
27
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2-{{5-bromopyrimidin-4-v1} amino}-4-{(2-(dimethylamino}-2-oxocthyl) (4-(5,6,7.8-~
tetrahydro-1,8-naphthyridin-2-v1} butyljamino) butanoic acid (210 mg, 383 umol} in MeOH (4
mhb} was added 10 wi% Pd/C (50 mg) and the resulting mixture was stured under an He
atmosphere for 5 h. The reaction muxture was filtered and concentrated in vacuo. The crade
residue was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESE+):
m/z = 470.2 (M+H)". TH NMR (400 MHz, ethanol-ds) d ppm 8.34 (5, 1 H) 7.91 ¢brs, 1 H) 7.26
(brd. J=706 Hz, T HY 658 (brs, | H) 642 (d, J=728 Hz, T H) 454 (brs, 1 H) 3.58 (br d,
=566 Hz T HY334-346 (m, 3H) 304 (s, 3 H)285-2.92(m, 4 H) 251 -2.79(m, TH)
216 (brs, THY 205 (brd, J=5.95 He, 1 H) 187 (¢, J=S095Hz 2 H) 1.65-1.82 {m, 2 H) 147
-1.65 (m, 2 H).

{0735] Compound 372:  (8)-2-(3-cpanopyrazin-2-yl}  amino)-4-((2-(dimethylaninn)-2-
oxoethyl} (4-(5,6,7 8-tetrabydro-1,8-naphihiyridin-2-yl) butyHamine} butanoic acid: To a
mixture  of  (S)-Z-amimo-4-{(2-(dimethviamino)-2-oxocthyly  {(4-(5,6,7 8-tetrabydro-1,8~
naphthvridin-2-vl) butyljamino) butanoic acid (200 mg, 511 umol) and 3-chloropyrazine-2-
carbonitrile (86 mg, 613 pmol} in -PrOH (4 mL) was added DIPEA (445 pl, 2.55 mmol) and
the resulting suxture was stirred at 70° C for 12 h and then allowed to cool to 1t and then
concentrated 77 vacuo. The crude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESF): m/z = 4953 (M+HH)". 'H NMR (400 MHz, Methanol-ds} 8 ppm
957(s, T H}885¢brd, =772 Hz, T H)856-8.65(m, 1 H} 829 (d, =794 Hz, 1 H) 7.72 -
T85{m, 2H) 745754 (o, 2 Hy 718 (d, J=728 Hz, 1 H) 633 (d, J=728 Hz, 1 H} 5.04 (1,
ESS51HZ TH)3.68(brd, I=1566 He, L 350 (br d, J=15321 He, THY 3 1L -325 (o, 2 H)
305¢(rd, =463 Hz, 1H)297 5, 3H) 286 (brdd, =119, 5373 He, 2 H) 2.78¢s, 3 H) 2.70
~2.76(m, 1 H}2.50-268(m, 4H)240(brd, J=639H, 1 H}222-233{m, 1 H) 1.50-1.92
{m, 6 H}.

{0736} Compound 373: (8)-4-((2-{dimethylamino)-2~oxoethyll (4-{5,6,7,8~tctrakydro-1,8-
naplithyridin-2-yi} butyDamino)-2-{(2-pheayipyrimidin-4-yi} amine} butanovic acid.

{0737} Compound 374: (8)-4-((2-{dimethylamino}-2-oxoethpl}) (4-{5,6,7,8-tctrabydro-1,8-
naphthyridin-2-vl) butyDamino)-2-((6-phenyipyrimidin-4-yl} amino} butanoic acid

o
7

Scheme 45, Compound 375:
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{0738} Step L. (8)-2+{(5-bromopyrimidin-d-pl} aminol-4-((2-{dimethylamino)-2-oxoethyl}
(4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2~-pl} butyilamino} butansic acid: To a muxture of
{§)-2~-amino-4-{{Z~{dimethylamino}-2-oxoecthyl) {4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-yi)
butyamino) butanoic acid {150 mg, 383 pmol) and 3-bromo-4-chloro~-pyrimidine (8% mg, 460
pmol) in THE (1.2 mL) and HzO (0.3 mL) was added NaHCO: (160.93 mg, 1.92 mumol) and
the resulting mixture was stirred at 70° € for 1 b and then allowed to cool to 1t and then
concentrated 7 vacuoe to give the title compound that was used without further purification.
LOMS (ESI+): m/z = 548 4 (M+H)".

{6739 Step 2 {(8)-4-{{ 2~{dimethylaminol-2-oxoethyl) {4-(5,6,7,8-terraliydro-§,8~
naphihyridin-2-yi} butyDamino}-2-{(5-phenylpyrimidin-4-yi} amino} butenocic acid: To a
ouxture of {S)-2-((5-bromopyrmidin-4-yvl} anmino}-4-((2-(dimethylamino)-2-oxocthyvl) (4-
(5,6,7, &<tetrahvdro- 1, 8-naphthvridin-2-v1} butyDanunoe) butanoic acid (210 mg, 383 pmol) and
phenylboronic acid (56 mg, 439 umol} in dioxane (2 mL) and HO (0.5 mL) was added
Pd{dppHiCly (28 mg, 38 pumoly and K2CGs (106 mg, 766 umol} and the resulting mixture was
stitred at 1007 C for 2 b and then cooled to rt and concentrated i vacuo. The crude residue was
purified by rever phase prep-HPLC to give the fitle compound. LCMS (ESIH): m/z = 3463
(MAHFD", TH NMR (400 MHz, Deuterium Oxide) d ppm 870 (s, L H) 810 {s, 1 H) 7.55 - 7.63
(o, 3H} 749(brd. J=7 38 Hz, 3H) 653 (d, J=746 Hz, TH)4.77 - 478 {m, 1 H} 4.13 -4 28
(o, ZHY335-345(m, 3 H) 318 -331(m, 3HY 284 -299 (m, 6 H) 262 - 279 (m, 4 H)
241 {(brs, TH2.19 (brs, 1 H} 185(g, J=581 Hz, 2H) 1.70 {brs, 4 H).

{64740} Compound 376: (Sh-d-({ 2{dimethylamino}-2-oxoethyl} (4-(5,6,7,8-¢etrabiydro-1,8-
naphthyridin-2-vy)  butyBamino}-2-({6-methyl-2-(pyridin-4-vl}  pyrimidin-d-yl) amino)

butanoic acid.

3%
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{8741} Compound 377: ($)-4-{((2-{dimethylamino}-2-axoethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yi} butyBaminol-2-(C-{pyridin-3-yl) quinazolin-4-yi} amino) butanoic acid:
To a nuxture of (S)-2-anuno-4-{(2-(dimethylaming)-2-oxocthyl) (4-(5,6,7 8~tetrahvdro-1,8-
naphthyridin-2-vl} butvhamino) butancic acid (150 mg, 383 umol) and 4-chloro-2-(3-
pyvridybquinazoline (102 mg, 421 umol} in DMA {4 mL) was added DIPEA (334 ul, 1.92
mmol} and the resulting mixture was stirred at 70° C for 12 h and then allowed t cool to rt and
then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LCMS (BSI+): m/z = 597.2 (M+H)". 'H NMR {400 MHz, ethanol-s)
Sppm 937 (s, 1 H) 8.85¢brd, =772 Hz, 1 H) 856 - 8.65 (m, 1 H} 8.29(d, J=794 Hz, 1 H)
FA2-T85(m, 2H) 745 -754 (o, 2H) 7 18(d, J=728 He, 1 H3 633 (d, }=7 28 He, 1 H) 5.04
t,I=551He, T H)3.68 (brd, J=1566 Hz, 1 H 350 (br d, J=1521 He, L H)3.11-325(m, 2
H3y3.05(brd, J=463 He, I H)297{s, 3H} 286 (brdd, J=1191, 573 He 2H}2.78 {5, 3 H)
270-2.76(m, THY250-2.68 (m, 4 H) 240 (brd, J=639Hz, 1 H}2.22-233 (1n, 1 H) 1.50
- 192 (m, 6 H).

18742) Compound 378: (8)-4-{(2-{dimethylomino}-2-axoethyl} {4-(5,6,7,8-teiraliydro~i,8-
naphthyridin-2-yi} butyDaminol-2-((4-phenyipyridin-2-ypl} amine} busanoic acid.

Scheme 46, Compound 379:
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{04743] Step 1. tert-dugyl (2-(2,2-difluvrocthoxylethycarbamate. To a solution of tert-butyl
(2-hydroxyethyljcarbamate {15 g, 93.05 mmol) in THF (100 mL}) was added 60 wi% NaH
dispersion 1o mineral ot (8.19 g, 204.72 mmol) at -107 C and the resulting mixture was stured
for 30 min, at which time a solution of 2,2-difluoroethyl tnfhioromethanesulfonate (19.92 g,
03.05 mmol} in THF (10 mL} was dropwise added at -10° C. The nuxture was stirred at (7 C
for | h and then diluted with water and then extracted with HtOAc. The combined organic
extracts were dried over NanSOq, filtered, and concentrated under reduced pressure. The crude
residue was purified by normal phase silica gel chromatography fo give the title compound.
{0744} Step 20 2-{2,2-difluoroethoxyethanamine  hydrochioride: tert-butyl  {(2-(2.2-
difluorocthoxyethyicarbamate (20 g, 88 .80 mmol} was takenn up in 4 M HCl in EtOAc (111}
mi} and the resulting mixture was stirred at vt for 30 min and then was concentrated in vacuo
to give the title compound that was used without further purification.
{0745] Stop 3. tere-hugyl T-(4-{(2-(2,2-difluorocthoxylethyllamine} butyl)-3,4-dilydro-1,8-
naplithyridine- I 2H)-carboxylate. To a solution of 2-(2,2-difluorocthoxy jethanamine
hydrochlonde (11.94 g, 73.92 mmol} i MeOH (100 mL} was added HOAc (5.64 mL, 98.56
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mmol), NaBH:CN (6.19 ¢, 98.56 mumnol}, then a solution of tert-butyl 7-(4-oxcbutyi)-3,4-
dihydro-1,8-naphthyrnidine-1(2H)-carboxylate (15 g, 4928 munol) in MeOH (36 mL}) was
added at 0° C and the resulting muxture was stirred at 1t for 1 k. The mixture was concentrated
in vacuo and then diluted with sat. aq. NaHCOs and the resulting mixture was extracted with
EtQAc and the combined organic extracts were dried over NaxSOq, filtered and concentrated
in vacuo to give the title compound that was used without further purification. LCMS (EST+):
m/z = 414.4 (M+H)Y"

{8746} Step 4. (Shtert-butpl 7-(4-{{3-({(henzyloxylcarbonybaminol-4-methoxy-d-oxebutyl)
(2-(2, 2-diftuorocthoxylethybamino} butyl}-3, 4-difiydro-1,8-naphthyridine-1{2H)-
carboxylate: To a mixture of tert-butyl 7-(4-((2-(2,2-difluorocthoxylethylamunoibutyh)-3,4-
dihydro-1,8-naphthyndine~1(2H)-carboxvlate (19 g, 32,16 mmol} and (S}methyl 2-
{{({benzyloxy)carbonylamino}-4-oxcbutanoate (8.53 g, 32.16 mmol) in BCE (200 mL} was
added AcOH (2.76 mL, 48.25 numol) at 0° € was added NaBH(OAc); (10.23 g, 48.25 mmol)
and the resulting mixture was stirred at ot for 2 h. The reaction mixture was diluted with MeOH
and then concentrated i vacuo. The crude residue was taken up in a mixture of DOM and sat.
ag. NaHCOs and the layers were separated. The aqueous layer was extracted with DCM and
the combined organic extracts were dried over NaSQOa, filtered, and concentrated under
reduced pressure to give a residue. The crude residue was purified by normal phase silica gel
chromatography. LOCMS (ESE): m/z = 663 5 (M+HY"

{0747} Step 5. (8)-methyl 2-(((henzyioxyjcarbonylaminol-4-((2-{2,2-diffuoroethoxypethyl}
{4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vl} butyilamino) butanoae. (S)ter-butyl 7-(4~
{(3~({{benzyloxy)carbonvlamino}-4-methoxy-4-oxobutvi} 22,2~
diftuorcethoxykethy Daminoyouty -3, 4-dihydro-1, 8-naphthyridine-1(2H}-carboxylate (3.5 g,
5.28 mmol) was taken up in 4 M HCI in EtOAc (13.20 mbl) and the resuliing mixture was
stirved at 1t for § h and then was poured into water, adjusted to pH = & by the addition of 1 M
NaDH, and extracted with EtOAc. The combined organic extracts were dried over NazSQs,
filtered and concentrated in vacuo to give the title compound. LOMS (ESI+): m/z = 563 .4
(MHH)™

10748] Step 6. SI2-f{ibengyloxyicarbonyDaninp)-4-{(2-(2, 2-difluvroethoxyplethyl) (4~
(3.6, 7,8-tetrahydro- I, 8-naphthyridin-2-yi} butylamino} butanvic acid. To a mixture of (5}~
methyl 2-{{{benzyloxyicarbonylamino}-4-({2-(2.2-difluorsethoxy)ethyl) (4-(5,6,7 8-
tetrabydro-1,8-naphthyridin-2-vi} butybBamino) butanoate (2.8 g, 4.98 mmol} i THF (10 ml)
and HzO (10 mL) and MeOH (10 mL) was added LiOH O (418 mg, 9.95 mumol) and the

230



WO 2021/225912 PCT/US2021/030363

resulting mixtare was stirred at 1t for 1 h and then was adjusted to pH=6 by the addition of 1
M ag. HC and then was concentrated under reduced pressure to give the title compound that
was used without further purification. LOMS (ESIH+) m/z = 5494 (M+H)Y"

[0749] Step 7 (8)-2-amine-4-((2-{2,2-difluorcethoxylethyl)  (4-{5,6,7,8~tctrakydro-1,8-
naphthyridin-2-yl}  busyllaminoe}  butanvic  acid: To a  solution of (§)-2-
{{{benzyloxy)carbonylamino)-4-((2-(2,2-difluorcethoxyiethyly  {4-(5,6,7 &-tetrahydro-1.8-
naphthyridin-2-v1} butyDamine) butanocic acid hydrochloride (3 g, 5.13 momol) in i-PrOH (30
mi} was added 20 wit% PA{OH»/C (720 mg) and the resulting mixture was stirred under an o
atmosphere for 3 b and then was filtered and concentrated in vacue to give the title compound
that was used without further purification. LCMS (ESIH): m/z = 415 4 (M+H)".

{0738 Step 8: (8-d-((2-(2, 2-diflsoroethoxylethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-
2-y8 butylamino)-2-{{I-methyl-1H-pyragolof34-djpyrimidin-4-yl} amino} butanocic acid.
To a nuxture of (8)-2-amino-4-({{S)-2-flucro-3~-methoxypropyl) {4-(5,6,7 é-tetrahydro-1.8-
naphthvridin-2-v1) butylamino) butanoic acid hydrochlonide (130 mg, 333 ymoly in THF (1.6
mL} and H2O (0.4 mL) was added NaHCOs (140 mg, 1.66 minol) then 4~chloro-l-methyl-1H-
pyrazolof3,4-djpyvrimdine (62 mg, 366 pmel) and the resulting mixture was heated to 70° €
for 1 h, cooled to 1t, adjusted to pH = 6 by the addition of 1 M ag. HCI, and then concentrated
in vacuo. The crude residue was purified by prep-HPLC fo give the title compound. LCMS
(BESTHY: myz = 5473 (M+HY'. 'H NMR (400 MHz, Methanol-d) Sppm 856 (5, L HY 848 (5, 1
Hy739(d, /=734 Hz, | H)665{d.J=746Hz, 1 H} 585 -6.16 {(m, 1 H) 5.07 (br dd, ./=8.01,
532Hz, THY4.08 (5,3 H)394-403 {0, 2H) 378 (1d, J=14.73,3.67 Hz, 2 H) 3.49 - 3.64
(o, 5H}332-340(m, 3H)274-288(m, 4 H} 246 -2.73 (m, 2ZH) 1.75 - 1.99 (m, 6 H).
{8751} Compound 380: (8)-2~({S-cyanopyrimidin-2-yi) RO Y= Aef {22, 2=
diffuorocthoxyiethyl) (4-(5,6,7,8-tetrabydro-1 $-naphihyridin-2-pl} busyllamino} butanocic
acid,

{0752] Compound 381: (8}~ 2-difluoroethoxylethyl) (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butylamino)-2-((5-Crifluoromethypyrimidin-2-y8} aminol bustanoic
acid. To a mixture of (8)-2-ammno-4-{(2~{2,2-difluoroethoxyjethyl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyridin-2-v1} butvlanino) butanoic acid hydrochloride (150 mg, 333 wmwol} in THF (2
mb} and HoO (0.5 ml) was added NaHCUO; (56 mg, 665 umol) then 2-chlore-3-
{trifluoromethy}pyrimidine (91 mg, 499 pumol} and the resulting mixture was heated to 70° C
for 6 h, cooled to 1, adjusted to pH = 6 by the addition of 1 M ag. HCI, and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title
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compound. LOMS (EST): m/z= 561.2 (MA+H)™ 'H NMR (400 MHz, Methanol-dy) 8 ppm 8.62
{s,2H)7.59(d, =734 Hz, 1H) 664 (d, /=721 He, 1 H) 5.84 - 617 {(m, 1 H) 4.77 (dd, J=8 50,
SOTHz T H)396(wd, /=440Hz, 2H)3.78 (brt, =14 37 Hz, 2H) 344 -3.55 (m, 5 H) 3.32
“344(m,3H3272-288(m, 4 H}2.44-256(m, 1 H}224-238 (o, T H} 173 -2.00(m, 6
Hj.

10753] Compound 382: 8)-2-((1H-pyrazolof3d-dlpyrimidin-4-pl}  aminop-4-((2-{2,2-
diffuoroethoxylethyl) (4-{5,6,7 8~tetrahydro-1,8-naphthyridin-2-yl) butyBamine} butanoic
acid: To a mixture of (8)-2-amino-4-{(2-(2,2-difluoroethoxyjethyl) (4-¢5,6,7 8-tetrahydro-1,8~
naphthyridin-2-v1} butyDamino} butancic acid hydrochioride (150 mg, 333 pumol) in THF (1.6
mb) and HzO (0.4 mL) was added NaHCOs (140 mg, 1.66 ounol) and then the 4-chloro-1H-
pyrazolof3 4-dpyrimidine (57 mg, 366 pmol} and the resulting mixture was heated to 70° C
for 1 h, cooled to rt. adjusted to pH = 6 by the addition of 1 M ag. HCL, and then concentrated
in vacuo. The crude residuc was purified by prep-HPLC to give the title compoundLCMS
(EST+H): ov/z = 533.2 (M+H)". 'H NMR (400 MHz, Methanol-da) 8 ppm 8.87 (s, | F} 8.65 (s, |
Hy 759 (d, /=734 Hz, 1 H) 6,65 (d, J=734 Hz, 1 H) 584 - 6.15 (m, 1 H) 5.26 {dd, J=5.68,
526Hz, TH)397{brs, 2H} 37744, J=14.79, 355 Hz, ZH) 347 -354 (m, SH)3.33-339
(o, 3H}2.76-285(m, 4H)243-269(m, 2HY1.77- 199 (n, 6 H).

{0754} Compound 8% {S)-2-{{5-bromapyrimidin-2-yl) ainel-d-{{2-(2,2-
diffuoroethoxylethyll (4-(5,6,7,8-tetrahydro-1 ,8-naphthiyridin-2-y} butyBamino} butancic
acid: To a mixture of {8)-2-amino-4-{(2~-(2,2-difluorocthoxyyethyl) (4-(5,6,7 8-tetrahydro-1,8~
naphthyvridin-2-v1) butylamino) butanoic acid hydrochlonde (130 mg, 333 pmol) in THF (1.6
mb} and O (0.4 ml) was added NaHCO: (140 mg, 1.66 mmol} and then S-bromo-2-
fluoropynimdine {65 mg, 366 pmol) and the reselting mixture was heated to 70° C for 1 b,
cooled to 1t, adjusted to pH = 6 by the addition of 1 M ag. HCL, and then concentrated i vacuo.
The crude residue was parified by prep-HPLC to give the title compound. LCMS (ESI+): nv/z
= 3711 (M+HY TH NMR (400 MHz, Methanol-ds) & ppm 8.41 ¢s, 2 H) 7.60 (d, /=734 Hz, 1
Hy664{d J~7T46 Hz, L HY 580 -622 {m, 1 H) 464 (dd, /=8.62, 507 Hz, 1 H) 3.95 {br ¢,
J=465Hz, 2H) 378 (1d, 1467, 183 Hz, 2 H) 3,47 -355 (m, 4 HY 332 - 346 (m, 3 H) 3.25
~330(m, TH)275-286(m, 4 ) 241 -252 (o, L H} 221 - 234 {m, 1 H) 196 {dt, =11.77,
6.04 Hz, 2H) 1.80 ¢br d, /=2.81 Hz, 4 H).

{0755] Compound 384: (8)-4-({2-{2,2-difluoroethoxyjethyl) (4-(3,6,7,8-tetrakydro-1,8-
naphithyridin-2-yi} buyllamino)-2-((2-(triffuoromethylipyrimidin-4-y} amino} butancic
gcid: To amixture of (§)-2-amino-~-4-{(2-(2,2-difluoroethoxyethyi} (4-(5,6,7 8-tetrahvdro-1,8-
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naphthyridin-2-y1} butyDamino} butancic acid hydrochloride (150 mg, 332 pmoly i THF (1.6
mb} and HaO (04 mb} was added NaHCOs (140 mg, 1.66 mmol) and then 4-chloro-2-
{trifluoromethyllpyrimidine (67 rag, 366 umol} and the resulting muxture was heated to 70° C
for 1 h, cooled to 1t, adjusted to pH = 6 by the addition of | M ag. H{I, and then concentrated
in vacue. The crude residue was purified by prep-HPLC to give the title compound. LCMS
(BESI+): m/z = 3612 (M+H)". 'H NMR {400 MHz, Methanol-d:) & ppm 8.25 (brd, =611 Hz,
THY 759 (d, =734 He, T H) 688 (d, /=611 Hz, | H) 664 (4, =734 He, 1 H) 582 - 617
o, FHY 483 (brs, T 39S (brs, 2H) 377 (44, =14.70, 361 He, 2 H) 345 - 357 {(m, S H)
332-345(m 3272290 (m, 4 H)2.43-2356(m, 1 H)2.25-240{m, 1 H} 1.70-2.03
{oy, 5 H).

{0756} Compound 383 (8}-d({2methoxyethyl) (4-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-
vi} batylamine}-2-((3-methylpyrimidin-2-pl) aminel butancic acid.

Compound 386: (8)-4-({2-methoxyethyl) (4-(5,6,7 8-tctralydro-1 8=-naphthyridin-2-yt)
butyfamino)-2~(pyridin-3-yplamine} butanoic acid

Compound 387 (8)-d-{{2-methoxyethyl) (4-(5,8,7,8~tetraliydro-1,8-naphthyridin-2-vh)
basylamino)-2-((I-methyl-1H-pyrazolof 3 4-dipyrimidin-4-pl} amine} butanoic acid.
Compound 3I88: (8)-2-((S-cyanopyrimidin-2-yi} amino)-4-{(2-methoxyethyl} (4-(5,6,7,8-
terrakiydro-1,8-naphthyridin-2-yl} butvllaming} butanaic acid.

Compound 389 (8)-de((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphshyridin-2-yl
butyljaming}-2-({S-@riflucromethylpyrimidin-2-yi) amino} butanoic acid

Compound 390 (8)-4~-{{2-methoxyerhyl) (4-{3,6,7,8-tetraliydro~1, 8-naphthyridin-2-vh)
batvliamino}-2-(pyridin-2-ylaminag} butanoic acid.

Compound 391: ¢(8)-2-((1 H-pyrazolef3,4-djpyrimidin-4-yi} amino}-4-{{2-methoxyethyl) (4-
(3,6, 7.8-tetrakydro- 1, 8-naphihyridin-2-yi} butyllamine} butanoic acid.

Compound 392: (8)-2-((5-bromopyrimidin-2-yl) amino}-4-((2-methoxyethyl) {4-(5,6,7,8-
tetrahiydro-I,8-naphthyridin-2-yi} butyllamine} butanioic acid.

Compound 393: (8)-2-(¢(1 H-pyrazolof4,3-dipyrimidin-7-vl} aminol-4-((2-methoxyethyl} (4-
(5.6, 7, 8-tetrakiydro- 1 S-naphthyridin-2-ypl} butyamina} butanaic acid

Compound 394: (8)-4-{({2-methoxyethyl) (4-(5,8,7,8~tetrabkydro-1,8-naphthyridin-2-ph)
batyBaminol-2-((2-methoxypyrimidin-4-y8 amine} butancic acld.

Compound 3I93: ($)-4-((2-methoxyethyl) (4-(5,6,7,8-sctrakydro-1,8-naphthyridin-2-yi)
butyfamino)-2-((G-methylpyrazin-2-yi) amino} butanoic acid.
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Compound 396; 2-{(3-cyanopyragin-2-yb} aminol-4-((2-methoxyethyl} {4-(5,6,7,8-
tetrabydro-1,8-naphthyridin-2-vl) butvilamino} butanvic acid.

Compound 37 (S)-d-((2-methoxyethyl) (4-¢5,6,7,8-tetrakiydro-1,8-naphthyridin-2-yi)
burylamino}-2-(pyrisidin-4-ylamino) butancic acid

Compound 398: (8-2-((5-fluvropyrimidin.2-yi} amino}-4-{(2-methoxyethyl} (4-(5,6,7,8~
fetrakiydro-1,8-naphihyridin-2-y§ butyilamino} butanoic acid.

Compound 399 (8)-4-{(2~methoxyethyl) (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-yl)
batvliamino}-2-((7-methyl-TH-pyrrolof 2, 3~djpyrisidin-4-yl} amino} butancic acid
Compound 408 (5)-2-((6-flert-butylipyrimidin-4-vl) aminch-d((2-methoxyethyl) (4-
(5,6, 7.8~tetrakydro- I, 8-naphthyridin-2-y} hutyllamino) butanoic acid.

Compound 481: (8§)-2-((S-cyclopropyipyrimidin-2-yi} aminol-4-((2-methoxyethyl) (4-
{5,6,7,8-tetrab ydro- 1, 8-naphthyridin-2-pl) butvilamino} butanvic acid.

Compound 402: (8)-4-({2-methoxyethyl) (4=(5,6,7 8-tctralydro-1, 8-naphthyridisn-2-yt
butvbamino}-2-((6-(rifluoromethylpyrimidin-4-yl) amino} butanaic acid.

Compound 483: (8)-2-{({6-(dimethylamino}pyrizaidin-&-yi} anino)-4-{{2~-methoxyethyl) (4-
(3,6,7,8-tctrakydro- I, 8-naphthyridin-2-yi} butyilamine} butanoic acid,

Compound 404: 2-((6-(1 H-pyrazol-I-y}} pyrimidin-d-pl} aminol-4-{{2-methoxyethyl) (4-
(5,6, 7. 8~tctrakydro- I, 8-naphthyridin-2-y) huyllamine) butanoic acid,

Compound 485: 4((-methoxpethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi}
butyljamine}-2-{guinoxatin-2-plamine} butanoic acid

Compound 406: (8)-4~-{{2-methoxyerhyl) (4-{5,6,7,8-tetraliydro~1, 8-naphthyridin-2-yh)
butyamino)-2-((S-methoxypyrazin-2-yb} amino} butancic acid

Compound 487: (5)-4-((2-methoxyethyl) (4-(5,8,7,8~setraliydro-1,8-naphthyridin-2-yi)
busylaminol-2-((6-phenyipyrimidin-4-yi) aminol butanocic acid

Compound 408: (S)-d-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl
butylamine}-2-({2-phenyipyrimidin-4-yi) amino} hutanoic acid.

Compound 469 (8)-4-({2-methoxyethyl) (4-(5,6,7 8-tctralydro-1,8-naphthyridisn-2-yt
butybamino}-2-({S-phenylpyrimidin-4-yi) amino} butanoic acid.

Compound 418 (8)-4-({2-methoxyethyl) (4-(5,8,7,8~tetraliydro-1,8-naphthyridin-2-ph
batylaminol-2-((6-methyl-2-(pyridin-d-yi) pyrimidin-4-yi} amino) butanvic acid.
Compound 411: ($)-4-((2-methoxyethyl) (4-(5,6,7,8-tctralydro-1,8-naphthyridin-2-yi)

butylamine}-2-((2-(pyridin-3-y8) quinazolin-d-yb} amine} buranoic acid

284



WO 2021/225912 PCT/US2021/030363

Compound 412; (8)-4-{{2-methoxyethyl) (4-(5,8,7, 8~tetrakydro-1,8-naphthyridin-2-v)
batylamino}-2-((6-(pyridin-4-yi} pyrazin-2-yl} amine} butanoic acid.

Compound 413: (S)-d-((2-methoxyethyl) (4-¢5,6,7,8-tetrakydro-1,8-naphthyridin-2-yi)
hutylamino}-2-({S-phenyipyrazin-2-yl} amina} butanoic acid.

Compound 414: (Shdu((2omethoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl
butyljaming}-2-({6-phenplpyrazin-2-yt} amino} butanoic acid

Compound 415 (8)-4-{{2~methoxyethyl) (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-yl)
batvlamino}-2-((I-methyl-1H-pyrazol-5-yi} amino} butansic acid

Compound 416: (8)-2-{benzofdjoxarod-2-yiaminol-4-((2-methoxyethyl) {4-(5,6,7,8-
tetrakiydro-1,8-naphthyridin-2-yl) butvllaming} butanaic acid.

Compound 417: (Shdf(2methoxyethyl) (4(5,6,7,8-tetrakydro-1,8-naphtliyridin-2-yl}
butyliamino}-2-({ I-methyl- 1 H-benzofdfimidaroi-2-yl} amine) butanoic acid
Compound 418: (8)-2-(benzofdfthiazol-2-yiaminol-4-((2-methoxyethyl) (4-(3,6,7,8-
tetrakydro-1,8-naphithyridin-2-y§ hutyilamino} butanoic acid.

Compound 419: (8)-d-{{2-methoxyethyl) (4-(5,8,7,8~tetraliydro-1,8-naphthyridin-2-ph
batylamino)-2-((I-methyl-1H-pyrazolof4,3-dipyrimidin-7-pf} amine} butanoic acid.
Compound 428: ($)-2-((VH-purin-6-yi} aminol-4-((2-methoxyethpl) (4-(3,6,7 8-tcirahydro-
1, 8-naphthyridin-2-yl} bhutyDamino} hutanocic acid

Compound 421 (8)-d-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphshyridin-2-yl
butyljamine}-2-{{S-phenplpyridin-2-yi} amino} butanvic acid.

Compound 422: (8)-4-{{2-methoxyerhyl) (4-{5,6,7,8-tetraliydro~1,8-naphthyridin-2-yh)
batylamino}-2~((4d-phenylpyridin-2-yl} amine} butanoic acid.

Compound 423: (§)-4-((2-methoxyethyl) (4-(5,8,7,8~setraliydro-1,8-naphthyridin-2-yi)
busylaminol-2-((I-methyl-1 H-indazol-3-yi} amino} butanoic acid

Compound 424: (S)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl
butylamine}-2-({ I-methyl- I H-indol-3-yi} amine) butanoic acid.

Compound 428; (R)-4-((2-methoxyethyl) (4-(5,6,7,8-tetrabydro-1, 8-naphthyridin-2-y§
butybamino}-2-(guinoxalin-2-plamino} butanoic acid

Compound 426: (8)-4-{(2-({ 2-methylpyridin-3-pl} oxylethyl} (4-(5,6,7,8-tetralydro-1,8-
naphthyridin-2-yi} butyHaminol-2-((S-methylpyrimidin-2-vi} amine} butanoic acid,
Compound 427: ($)-4-{(2-({ 2-methylpyridin-3-vl) oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-

naphihyridin-2-y} dutyllamino)-2-(pyridin-3-ylamine} butanoic acid.
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Compound 428 (8)-2-{{I-methyl-1H-pyragolof3,4-d jpyrimidin-4-yl} amino}-4-((2-({2~
methyipyridin-3-yi} oxylethyl} (4-(5,6,7,8~tctrabydro-1, 8-naphthyridin-2-yl) butyBaming)
butanoic acid
Compound 429: (8)-2-((5-cyanopyrimidin-2-y} aminol-4-((2-{{2~methylpyridin-3-yi}
oxyjethyl) (4-(3,6,7 8-tetralydro- 1, 8-naphthyridin-2-yi} butyllamine} butancic acid.
Compound 439 (8)-4-((2-((2-methyipyridin-3-yhi oxy)ethyl) (4-(5.6,7,8-teirabpdro-1,8-
naphthyridin-2-yi} butyamino)-2-((5-(triftuoromethylipyrimidin-2-yi} amino) butanoic
acid.
Compound 431: ($)-4-{(2-((2-methylpyridin-3-vi} oxylethyl) (4-(5,6,7 S-tetrahydro-1,8-
naplithyridin-2-yi} hutyHaminol-2-{pyridin-2-ylamine} butanoic acid.
Compound 432: (8)-2-{(1 H-pyrazolof3 4-dipyristdin-4-pb eminop-4-((2-({2~
methylpyridin-3-yi} oxyplethyl) (4-(5,6,7,8-tetrabydro-1 -naphthyridin-2-y 8} busyfamino}
butanocic acid.
Compound 433: (8)-2-({5-bromopyrimidin-2-yb} aminol-4-((2-((2-methylpyridin-3-y})
oxyiethyl) (4-{5,6,7.8-tetrahydro-1,8-naplithyridin-2-yl} butyDamino} butanovic acid
Compound 434: (8)-2-((1 H-pyragwiofd,3-djpyrimidin-7-yl} amino}-4-{{2-((2-
methvipyridin-3-yi} oxypethyl) (4-(5,6,7,8-tetral ydro-1, 8-naphthyridin-2-vh butylaming)
butanoic acid
Compound 435: (8- 2-((2-methoxypyrimidin-4-yl} aminop-4-((2-{{2~-methylpyridin-3-yi}
oxplethpl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyflaminol butanocic acid
Compound 436: (8)-2-{{6-methyipyrazin-2-yi} amino)-4-((2-{{ 2-methylpyridin-3-yi}
oxylethyl} (4-{5,6,7 8- tetrakydro-1,8-naphthyridin-2-yl) hutyDamino} hutanvic acid.
Compound 437: (8)-2-((3-cyanopyrazin-2-vl} aminel-4-((2-{{2-methplpyridin-3-yi}
oxyjethyl} (4-{5,6,7,8-tetrahydro-1 8-naphthyridin-2-pl} butyaminoe} butansic acid.
Compound 438: ($)-4-((2-({2~-methylpyridin-3-vl) oxylethyl) (4-(5,6,7 8-tetrahydra-1,8-
naplithyridin-2-y} butyDamino)-2-{pyrinidin-d-yiamino) buranoic acid.
Compound 439 (8)-2-((5-fluoropyrimidin-2-yl} amino}-4-({2-((2-methylpyridin-3-pl)
oxplethyl) (4-(5,6,7 8-tetralydro-1,8-naphthyridin-2-yi) butyDamino) hutanoic acid
Compound 448: (8)-2-({7-methipi-TH-pyrrolof 2. 3-d [pyrimidin-4-yl} amino)-4-((2-({2~
methplpyridin-3-yi} oxylethyll (4-{5,6,7, 8-tetrahydro-1 8-naphithyridin-2-p8) butplamino)
butanoic acid.
Compound 441: (8)-2-((6-{tert-butylipyrimidin-4-y8 aminoj-4-{{2-((2-methylpyridin-3-yi}
axyjethyl} (4-(5,6,7,8-tetraliydro-1 8-naphthyridin-2-yl) batyDamino} butanaic acid
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Compound 442: (§)-2-{(5-cyclopropylpyrimidin-2-pl} amino)-d-((2~((3-methylpyridin-3-yi}
oxylethyl} (#-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pi) butyfamino} butanvic acid.
Compound 443: (S)-d-((2-({2-methylpyridin-3-vh oxylethyl (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yi} butyBamino)-2-((6-{triffuoromethyDpyrimidin-4-pl} amino) butansic
acid.

Compound 444: (8)-2-((6-(dimethylaminolpyrimidin-4-pl} amino}-4-((2-{{2-methylpyridin-
3-pb) oxylethyl) {(4-(5,6,7 8~tetraliydro-1,8-naphthyridin-2-yl) butyhamina) buranoic acid.
Compound 448: ¢(8)-2-({6-(I H-pyrazol-i-yl} pyrimidin-d-p§} aminol-4-((2-{(2-
methipipyridin-3-ypi} oxylethyl} (4-{5,6,7,8-tetraliydro-1,8-naphthyridin-2-vl) butyBamino)
butanoic acid

Compound 446: (Shd-((2-{{2-methylpyridin-3-yl} oxylethyl} (4-(5,6,7 8-tetrakydro-1,8-
naphithyridin-2-pi} butyDamino)-2-{quinoxalin-2-plamine) butanovic acid

Compound 447: (8)-2-({S-methoxypyrazin-2-vi} amingj=-4-{{2-({2-methylpyridin-3-yi)
oxplethyl) (4-(5,6,7 8-tetrakydro-1,8-naphthyridin-2-yl) bhutylamino) huranoic acid
Compound 448: (8)-d-((2-((2-methylpyridin-3-vl} oxylethyl) (4-(5,6,7, 8-tetrabydro-1,8~
naphthyridin-2-yi} butyHaminol-2-((6-phenyipyrimidin-4-pi} amine} butanoic acid.
Compound 449: ($)-4-((2-({ 2-methylpyridin-3-vl} oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yl} lgyHamino)-2-((2-phenyipyrimidin-4-yl} amino} hutanoic acid.
Compound 450:; (8)-4-((2-((2-methyipyridin-3-pl} oxyethyl) (4-(5,6,7,8-tetrabydro-1,8-
naphithyridin-2-yl} butyDamino)-2-{(S-phenyipyrimidin-4-yl} aming} butanoic acid
Compound 451: (8)-2-{{6-methyl-2-{pyridin-d-pl} pyrimidin-4d-pi} aminol~4-((2-{{2~
methyipyridin-3-yl} oxylethyl} (4-{5,6,7, 8~tetrahydro-1,8-naphthyridin-2-yl) butyDaniao)
batanoic acid

Compeound 452 ($)-4-{(2-({2-methylpyridin-3-yl} oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yi} bhutyfaminol-2-{({2~{pyridin-3-vl} gquinazolin-4d-pl) amino} butanoic acid
Compound 453: (Shd((2-{{2-methylpyridin-3-yl} oxylethyl} (4-(5,8,7,8-tetrakydra-1,8-
naplithyridin-2-vl) butyDamino)-2-{{(6-(pyridin-4-yi} pyrazin-2-pl} amine} butanoic acid.
Compound 454: (8)-4-((2~((2-mehylpyridin-3-yl) oxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphihyridin-2-y} butyBaminop-2-((S-phenylpyrazin-2-yi) amino} butanovic acid
Compound 458: (§)-4-((2-((2-methylpyridin-3-vl} oxylethyl) (4-(5,6,7 $-tetrabydro-1,8-
naphithyridin-2-yi} butyflaminol-2-((6-phenyipyrazin-2-yl} amino} butanvic acid
Compound 456: ($)-d-((2-({2-methylpyridin-3-vh) oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yl} butyDamino}-2-{{4-phenyipyridin-2-yl} anino} butansvic acid
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Compound 457; ($)-4-{(2-((6-methylpyridin-3-pi} oxylethyl} (4-(5,6,7,8-tetrakyidro-1,8-
naphthyridin-2-yl} butyDaminol-2-((4-phenyipyridin-2-yi} amine} busanoic acid.
Compound 4358: (8)-2-((9H-purin-6-yi} amino}-4-{(2-{(2-methyipyridin-3-yi} axypethyl} {4~
(5,6, 7, 8~tetrabydro- I, 8-naphthyridin-2-y§} butyllamino} butansic acid.

Compound 459 (8- 2u((I-methyl-1 H-pyrazolof4,3-dipyrismidin-7-vl} aming}=d-({2-((2~
methylpyridin-3-pl} oxplethyl) (4-(3,6,7, 8-tetrahydro-1,8-naphihyridin-2-y 8} butylflamino}
butanovic acid.

Compound 460: (8)-2-(benzofd fliiarpl-2~yiamin o}-4-({2-{(2-methyipyridin-3-yl} oxylethyi)
(4-{5,6,7,8-tetralydro-1,8-naphtliyridin-2-pi} butyDaminoe} butanocic acid

Compound 461: (8)-2-((I-mehyl-1 H-benzofdfimidazol-2-yl) amino)-4-({2-((2-
methylpyridin-3-pil} oxyplethyl} (4-(5,6,7,8-tetrahydro-1 8-aaphihyridin-2-y8 butylamina)
hutanoic acid.

Compound 462: (8)-2-(henzofdjoxaznl-2-ylamino)=-4=-{{2-(( 2-methyipyridin-3-yl} oxyjethyl)
{4-(5,6, 7, 8-tetraliydro-1,8-naphthyridin-2-yl} butylaminol butanoic acid

Compound 463: (8)-2-{{I-methyi-1 H-pyrazol-5-vi} amino}-4-(2-{(2-methylpyridis-3-yi}
oxylethyl} (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pi) butyamino} butanvic acid.
Compound 464: ($)-2-((I-methyi-1 H-indazol-3-vl} amino)-4-{(2-(C2-methylpyridin-3-yi)
axyjethyl) (4-(5,6,7,8-teirahydro-1 8-naphthyridin-2-yl} butyDamino) butancic acid.
Compound 465; (8)-2-((1-methyl-1 H-indol-3-pl) aminol-4-((2-({2-methplpyridin-3-yi}
oxplethpl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyflaminol butanocic acid
Compound 466: (8)-4~{{2-((5-fluoropyridin-3-vi} oxylethyl} (4-(5,6,7 8~tetrahydro-1,8-
naphthyridin-2-yi} butyDaminol-2-((S-methylpyrimidin-2-vl} amina} butanoic acid
Compouvnd 467: ($)-4-{(2-((5-fluoropyridin-3-vl} oxyiethyl} (4-{5,6,7,8-tctrakydro-1,8-
naphthyridin-2-yi} butyfaminol-2-(pyridin-3-ylamine} butanoic acid.

Compound 468: ($)-4-((2-({ 3-fluoropyridin-3-yl oxyjethyl) {4-(5,6,7,8-tetrahydro-1,8
naplithyridin-2~-v} hugyDamino)-2-({ I-anethyl- H-pyrazwlof 3 4-djpyrimidin-4-yl} aming)
butanocic acid.

Compound 469: (8)-2-((S-cyanopyrimidin-2-yl) amino}-4-{{2-((5-fluoropyridin-3-yi)
oxylethyl} (4-{5,6,7.8-tetrahydro-1,8-naplithyridin-2-yl} butyDamino} butanvic acid
Compound 478 ($)-4-((2-((5-fluoropyridin-3-yi} oxyletiyl}l (4-{5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yi} butyaminol-2-((3-{triffuoromethyBpyrimidin-2-yi} amino} butanosic
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Compound 471 (85)-4-{(2-((5-fluoropyridin-3-y8) oxylethyl} (4-{5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl} butyHaminol-2-(pyridin-2-ylamine} butanoic acid.
Compound 472: (8)-2-((1 H-pyrazolof3 4-dipyrimidin-4-yl} aminop-4-((2-((5-fluoropyridin-
3-vi} oxplethyl) (4-(5,8,7 8~tetralivdro-1,8-naphthyridin-2-yi) butyllamino) butanoic acid
Compound 473: (8)-2-((5-bromopyrimidin-2-yl} amino)-4-((2-{{S-fluvropyridin-3-yi}
oxylethpl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyflaminol butanocic acid
Compound 474; (8)-2-{{1 H-pyrazolof4,3-dlpyrimidin-7-y) amino)-4-((2-({5-fluorepyridin-
3-vi} oxplethyl) (4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl) butyllamino) butancic acid.
Compound &75: (§)-4-{(2-({5-fluoropyridin-3-yi} oxylethyil (4-{5,6,7,8-tetrahydro-1,8
naplthyridin-2-yl} hutyDamino)-2-((2-methoxypyrimidin-4-yl) amino} butanoic acid
Compound 476; (8)-2-((6-{ 1 H-pyrazol-1-pl} pyrimidin-4-y8} amino)-d-({2-({5-
fluoropyridin-3-yi} oxyiethyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vl} butyliaming}
butanocic acid.
Compound 477 (8)-2-((6-(dimethylamino)pyrimidin-d-yl} anmino}-4-({2-((5-fluorapyridin-
3-vi} oxplethyd) (4-(5,6,7,8-tetrabydro-1,8-naphithyridin-2-yi} butyDamine) butanoic acid
Compound 478: (8)-4-(2-((5-fluoropyridin-3-yl} oxyiethyl} (4-{5,6,7, 8-tetrakydro-1,8-
naphithyridin-2-yi} butyfaminol-2-((6-{triffuoromethyBpyrimidin-d-yl} amino} butanosic
acid,
Compound 479 (8)-2-((5-cyclopropyipyrimidin-2-pl} aminop-4-((2-{(5-fluoropyridin-3-yi}
oxplethpl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyflamino} butanocic acid
Compound 4880 (8)-2-{({6-(tert-butylipyrimidin-4-yi} aminol-4-((2-{(5~fluoropyridin-3~-yi}
oxylethyl} (4-{5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl) bhutyDamino} bhutanvic acid.
Compound 481: ($)-4-{(2-((5-fluoropyridin-3-yi} oxyiethyl} (4-{5,6,7,8-tctrakydro-1,8-
naphthyridin-2-yi} butyfaminol-2-((7-methyl-7TH-pyrrolof 2,3-djpyrimidin-4-pi} aminol
butanoic acid
Compound 482: (84 2-{(5-fuoropyridin-3-pl} oxyjethyl} {4-(5,8,7,8-tesraliydro-1 8-
naphithyridin-2-vl) butyDamino)-2-{{S-fluoropyrimidin-2-yi} amino) butanocic acid
Compound 483: (8)-4-((2~((5-fluoropyridin-3-y§) oxylethyl} (4-(5,6,7 8~tetrakydro-1,8-
naphihyridin-2-yi} busyBaminol-2-(pyrimidin-d-ylamine) batanoic acid.
Compound 484: (8)-2-(G-cyanopyragin-2-yl} aminop-d-((2-{{S-fluoropyridin-3-yi}
axypethyll (4-(5,6,7,8-tetrabydro-1 S-naphthyridin-2-pl} butvllamine} butanoic acid
Compound 485: (8)-d-((2-((5-fluoropyridin-3-vi oxyjethyl) (4-{5,6,7,8-tetrabydro-1,.8-
naplithyridin-2-vl} butyDamino}-2-{{6-methyipyrazin-2-yl) amino} butancic acid
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Compound 486 ($)-4-{(2-((5-fluoropyridin-3-y8) oxylethyl} (4-{5,6,7, 8-tetrabydro-1,8-
naphthyridin-2-yi} butyHaminol-2-((6-phenyipyrazin-2-vl) amine) butanvic acid
Compound 487 (8)-4-((2-{{5-fluoropyridin-3-yi} oxyjethyi} {4-(5,6,7,8-tetraliydro-1,8-
naplithyridin-2-yl} butyDamino}-2-{{5-pheayipyrazin-2-yl) amino} batancic acid
Compound 488: (8)du((2-{(5-fluoropyridis-3-pl} oxylethpl) {4-(5,6,7,8-tesraliydro-1,8-
naphithyridin-2-yl) butyamino)-2-{(6-(pyridin-4-yi} pyrazin-2-pl} amino} butanoic acid.
Compound 489 (§)-4-{(2-((S-fluoropyridin-3-yi} oxylethyl} (4-(5,6,7, 8~ tetrakydro-1,8-
naphthyridin-2-yl} butyDamino}-2-(C-(pyridin-3-yl) gquinazolin-4-yl} amino) butanoic acid
Compound 498 ($)-4-((2-({5-fluoropyridin-3-yi} oxylethyil (4-{5,6,7,8-tetrahydro-1,8-
naplthyridin-2-yi} hutyDamino)-2-{(6-methyl-2-(pyridin-4-yi) pyrimidin-4-yi} amino}
butanocic acid.

Compound 491 (8)-4-((2-{(5-fluoropyridin-3-pl} oxylethpl} (4-(5,6,7,8-tesraliydro-1,8-
naphithyridin-2-vl} butyDamino)=2-{{S-phenylpyrimidin-4-yl} amino} butanoic acid,
Compound 492: (8)-4-((2~((5-fluoropyridin-3-v§) oxylethyl} (4-(5,6,7 8~tetrakydro-1,8-
naphthyridin-2-vi} butyBaminol-2-((2-phenyipyrimidin-4-pi} amine} butanoic acid.
Compound 493 (8)-4-{(2-((5-fluoropyridin-3-yi} oxylethyll (4-{5,6,7, 8-tetrahydro-1,8-
naphithyridin-2-yi} butyflaminol-2-((6-phenyipyrimidin-4-yi} amine} hutanoic acid.
Compound 494: (S)-d-((2-((3-fluoropyridin-3-vi oxyjethyl) (4-{5,6,7, 8-tetrabydro-1,8&
naplithyridin-2-yl} butyDamino)-2-{{S-methoxypyrazin-2-yi} amino} butancic acid
Compound 495; (8)-4-({2-((5-fluoropyridin-3-vl} oxyiethyl) (4-(3,6,7, 8-tetrakydro-1,8-
naphthyridin-2-yl) butyDamino)-2-{guinoxalin-2-ylamino) butancic acid

Compound 496: (8)-4-{{2-((5-fluoropyridin-3-y§} oxylethyl} (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyDaminol-2-((4-phenyipyridin-2-pl} amine} buianoic acid.
Compeound 497 (S)-4-{(2-({ 5-fluoropyridin-3-yl} oxyjethyl} (4-{5,6,7,8-tetrabydro-1,8-
naplithyridin-2-yi} bhuzyfamino-2-({5-phenylpyridin-2-vl} amino) butanoic acid
Compound 498: (8)-2-((9H-purin-6-yl} aming)-4-{{2-((5-fluoropyridin-3-yl) oxyiethyvl) {(4-
(5.6, 7, 8-tetrabydro- 1, 8-naphthyridin-2-pl} butvl}amino) butanaic acid

Compound 499 (8)-4-((2~((5-fluoropyridin-3-v§) oxylethyl} (4-(5,6,7 8~tetrakydro-1,8-
naphihyridin-2-pl} butyfamino)-2-((I-methyl 1 H-pyrazolof4,3-dfpyrimidin- 7.y} amino
batancic acid.

Compound 500: ($)-2-(benzofd fthiazol-2-vlamino)-4-{(2-{(3-fluoropyridin-3-pl) oxylethyl
(4-{5,6,7,8-setraliydro~1 -naphthyridin-2-yl} butyhamino} butanoic acid.
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Compound 581: (85)-4-{(2-((5-fluoropyridin-3-y8) oxylethyl} (4-{5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yi} butyDaminol-2-((1-meithyi-1 H-benzofdfimidazol-2-yi aming} butanovic
acid,

Compound 302: (8)-2-(benzofdioxarpl-2-yiamino}-4-{{2-((5-fluoropyridin-3-yi} oxy}ethyl}
{4-(5,6,7 8-setrafiydro-1,8-naphthyridin-2-yl} butylamine} butancic acid

Compound 583 (8)-4-((2-((5-flunoropyridin-3-vl} oxyethyl) (4-(3,6,7,8-tesrakydro-1,8-
naphthyridin-2-pl} butyamino)-2-((I-methyl- 1 H-pyrazol-5-pi} amino) butanoic acid.
Compound 584: (8)-4-((2-((5-fluoropyridin-3-y§} oxylethyl} (4-{5,6,7, 8-tetrabydro-1,8-
naphthyridin-2-yf} butyaminol-2-((1-methyl- 1 H-indazol-3-y8) amino} butanoic acid.
Compound 305: ($)-4-((2-((3-fluoropyridin-3-yl oxyjethyl) (4-(5.6,7,8-tetrahydro-1,8
naplthyridin-2-pl} butyDamino)-2-({I-methyl- I H-indol-3-pl} aminol butanoic acid.
Compound 586: (8)-4-((2-((6-methyipyridin-3-yl} oxyethyl) (4-(5.6,7,8-tetrabydro-1,8-
naphithyridin-2-vl} butyDamino}=-2-{{S-methyipyrimidin=-2-yl} amino} butanoic acid,
Compound 507 (8)-4-((2~((6-mehylpyridin-3-yl) oxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl} butyBaminol-2-(pyridin-3-ylamine} butenoic acid,

Compound S08: (8)-2-((1-methyi-1H-pyrazelof3,4-djpyrimidin-4-y8) amino}-4-((2-({6-
methvipyridin-3-yi} oxypethyl) (4-(5,6,7,8-tetral ydro-1, 8-naphthyridin-2-vh butylaming)
butanoic acid

Compound 58%: (8)-2-((5-cranopyrimidin-2-yl} aminop-4-((2-{{6~-methylpyridin-3-yi}
oxplethpl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyflaminol butanocic acid
Compound 518 (8)-4-({2-((6-meshylpyridin-3-pl) oxylethvl) {4-(5,6,7, 8-tetrahydro-1,8-
naphthyridin-2-yl} butyDamino}-2-((S-(trifluoromerhylpyrimidin-2-pi} amine} buranoic
acid.

Compeund S511: ($)-4-((2-({G-methylpyridin-3-yl} oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yi} hutyfaminol-2-{pyridin-2-ylamine} butanoic acid

Compound 312: (8)-2-((1 H-pyragolo]3,4-dipyrismidin-4-yl} amino}-4-((2-(16~
methylpyridin-3-pl} oxplethyl) (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-y 8} butyflamino}
butanoic acid.

Compound 513: (8)-2-({5-bromopyrimidin-2-pl} amino}-4-({2-{(6~-methylpyridiv-3-yi)
oxylethyl} (4-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pl) butyDamino} butanvic acid.
Compound 514: ¢($)-2-((I H-pyrazolofd,.3-dfpyrimidin-7-yl} amino}-4-{{2-((6-
methyipyridin-3-yi} oxypethyl) (4-(3,6,7,8-etrabiydro-1 S8-naphthyridin-2-vH butyllamina)
butanoic acid

281



WO 2021/225912 PCT/US2021/030363

Compound 518; (8)-2-{{2vmethoxypyrimidin-4-pl} anino)-4-{{2~((G-methylpyridin-3-yi}
oxylethyl} (#-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pi) butyfamino} butanvic acid.
Compound 316: (8)-2-((6-methyipyrazin-2-vl} amino)-4-((2-((6-methyipyridin-3-yi}
axyjethyl) (4-(5,6,7,8-tesraliydro-1 8-naphthyridin-2-yl) batyDamino} butanaic acid,
Compound 517: (8)-2-((3-cyanopyrazin-2-yi) amino)-4-{{2-((6-methylpyridin-3-yi)
oxylethpl) (4-(5,6,7 8-tetraliydro-1,8-naphthyridin-2-yi} butyflaminol butanocic acid
Compound 518; (§)-4-{(2-((6-methylpyridin-3-yl} oxylethyl) (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yl} butyDamino)-2-(pyrimidin-d-ylaminag} butanoic acid.
Compound 519: (5)-2-((5-fluoropyrimidin-2-yl} aminep-4-((2-{{6-methylpyridin-3-yi)
axyjethyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl) butyfamine) butancic acid.
Compound 320: (8)-2-((7-methyl-TH-pyrrofof2,3-dlpyrimidin-4-yi} amino}-4-((2-{{6-
methylpyridin-3-yi} oxplethyl) (4-(5,6,7,8-tetrabydro-1 S-naphthyridin-2-y 8} busyfamino}
butanocic acid.
Compound 521: 8)-2-((6-(tert-butylipyrimidin-d-y§) aminol-4-((2-{{6~-methylpyridin-3-yi)
oxyiethyl) (4-{5,6,7.8-tetrahydro-1,8-naplithyridin-2-yl} butyDamino} butanovic acid
Compound S22: (8)-2-{(5-cyclopropyipyrimidin-2-y§} amino}-4-((2-((6-methylpyridin-3-pi)
axypethyl) (4-(5,6,7,8-tetrabydro-1 S-naphthyridin-2-pl} butvllamine} butanocic acid
Compound 323: (S)-d-((2-({(6-methylpyridin-3-vh) oxylethyl) (4-(5,6,7 8-tetrahydra-1,8-
naplithyridin-2-yi) butyDamino)-2-{{6-(trifluoromethyDpyrimidin-4-pi} amino} butanoic
acid.
Compound 524: (8)-2-{({6-(dimethylaminolpyrimidin-4-yl} amino}-4-{{2-((6-methylpyridin-
3-vi} oxplethyl) (4-(5,6,7,8-tetrakydro-I,8-naphthyridin-2-yl) butyllamino) burancic acid.
Compouvnd 525; ¢(8)-2-({(6-( H-pyrazol-i-pl} pyrimidin-4-p§} amino)-4-((2-{{6-
methvipyridin-3-yil oxyjethyl} (4-(5,6,7,8-ctrab ydro-1 8-naphthyridin-2-yl) butylaming)
butanoic acid
Compound 526: (Sh-d-((2-{{6~-methylpyridin-3-yl} oxylethyl} (4-(5,8,7,8-tetrakydra-1,8-
naphthyridin-2-yl} butyDamino)-2-{guinoxalin-2-plamine) butanoic acid
Compound 527: (8)-2-{(5-methoxypyrazin-2-yi} amino}-4-((2-({6-methylpyridin-3-pi}
oxylethyl} (4-{5,6,7.8-tetrahydro-1,8-naplithyridin-2-yl} butyDamino} butanvic acid
Compound S528: (§)-4-((2-((6-methylpyridin-3-vl} oxylethyl) (4-(5,6,7 $-tetrabiydro-1,8-
naphthyridin-2-yi} butyflaminol-2-((6-phenyipyrimidin-4-vi} amine} butanoic acid.
Compound 329: (S)-d-((2-({6-methylpyridin-3-vh) oxylethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2~-yl} butyDamino)-2-{{2-phenyipyrimidin-4-yl} amine} butanvic acid.
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Compound 538 (5)-4-{(2-((6-methylpyridin-3-pi} oxplethyl} (4-(5,6,7,8-tetrakyidro-1,8-
naphthyridin-2-yi} butyHaminol-2-((5-phenyipyrimidin-4-pi} amine} butanoic acid.
Compound 331 (8)-2-((6-methyl-2-{pyridin-4-y§} pyrimidin-4-y8} aminoj-4-{{2-((6-
methylpyridin-3-yi} oxylethyl} (4-(3,6,7,8-tetrabyidro-1 S-naphthyridin-2-y ) butylamina}
butanocic acid.

Compound 532: (8)-4-({2-((6-methyipyridin-3-yhi oxyethyl) (4-(5.6,7,8-teirabpdro-1,8-
naphthyridin-2-vl) butybamino)-2-({2-(pyridin-3-yl} quinazelin-4-yi} amino} butanoic acid.
Compound 533: (8)-4-({2-((6-methylpyridin-3-vl) oxylethvl) (4-(5,6,7, 8-tetralydro-1,8-
naphthyridin-2-yi} butyDaminol-2-((6-{pyridin-4-yf} pyrazin-2-yl} amino} butanvic acid
Compound 334: ($)-4-((2-({(6-methylpyridin-3-vl) oxylethyl) (4-(5,6,7 8-tetrahydra-1,8-
naphthyridin-2-pl} butylamino}-2-{{ S~-phenyipyrazin-2-yl} amine} batancic acid,
Compound 335: (8)-4-((2-{{6-methyplpyridin-3-yi} oxylethyl} (4-(5,6,7,8-tetrahydro-1,8-
naphithyridin-2-vl} butyfamino)=-2-{{G-phenylpyrazin-2-yl) amine} butanoic acid.
Compound 536: (8)-2-((I-methyl-1 H-pyrazol-5-yl) aminol-4-((2-{{6-methylpyridin-3-yi)
oxyiethyl) (4-{5,6,7.8-tetrahydro-1,8-naplithyridin-2-yl} butyDamino} butanovic acid
Compound 537: (8)-2-(benzofdjoxazol-2-yiamin od-4-((2-{{ G-methplpyridia-3-vl} oxyiethyi)
(4-{5,6,7,8-tctraliydro-1, 8-naphthyridin-2-vl} butylhamine} butansic acid

Compound 338: (8)-2-((I-methyl-i H-benzofdfimidazol-2-pl) amino)-4-({2-((6-
methylpyridin-3-yi} oxylethyl} (4-(3,6,7,8-tetralydro-1 S-naphiliyridin-2-pl} bustyfamino}
butansic acid.

Compound 539: (8)-2-(henzofd ihiazol-2~yiaminol-d-({ 2~{{(6-methyipyridin-3-yl) oxylethvi)
(4-(5,6, 7, 8-tetrahydro-1,8-naphthyridin-2-yl} butyDamino) butanocic acid

Compound 548: (5)-2-((I-meshyi-1 H-pyrazolof4,3-djpyrimidin-7-yb) amino}-4-((2-({ -
methvipyridin-3-yil oxyjethyl} (4-(5,6,7,8-ctrab ydro-1 8-naphthyridin-2-yl) butylaming)
butanoic acid

Compound 341: (8)-2-((OH -purin-6-yi} amino)-4-{(2-((6-methylpyridin-3-yi} oxylethyl} {4~
(5.6, 7, 8-tetrakydro-1,8-naphthyridin-2-pl) butvl)amino) butanoic acid

Compound 542: (8)-4-((2~((6-mehylpyridin-3-yl) oxyethyl) (4-(5,6,7, 8-tetrahydro-1,8-
naphihyridin-2-yi} butylamino)-2-((5-phenylpyridin-2-yl} aminoe} butancic acid.
Compound 543: (8)-4-((2-((2-methylpyridin-3-vl} oxylethyl) (4-(5,6,7 $-tetrabiydro-1,8-
naphthyridin-2-yi} butyflaminol-2-((5-phenyipyridin-2-vl} amino} hutanoic acid.
Compound 344: (8)-2-((I-methyl- 1 H-indazol-3-vl} amino)-4-{(2-((6-methylpyridin-3-yl)
axyjethyl} (4-(5,6,7,8-tetraliydro-1 8-naphthyridin-2-yl) batyDamino} butanaic acid
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Compound 548; (8)-2-{{I-methyi-1H-indol-3-y8) amino}-4-{{2-{(6-methylpyridin-3-yl}

oxylethyl} (#-{5,6,7,8-tetrahydro-1,8-naphthyridin-2-pi) butyfamino} butanvic acid.

Compound 346: (8)-2-((S-methyipyrimidin-2-yl} aminol-4-((2-{pyridin-2-yloxylethyi} (4-

(5,6, 7, 8~tetrabydro- I, 8-naphthyridin-2-yi} butyDamino} butanoic acid.

Compound 547: (8h-d-((2-{pyridin-2-vioxylethyll (4-{5,6,7 8-t ctrabydro-1,8-naphihyridin-

2-yd} butyfamino)-2-{pyridin-3-ylamino} butanoic acid.

Compound 548; (8)-2-{{I-methyl-1H-pyragolof3,4-dfpyrimidin-4-yl) aminoj-4-{(2-

(pyridin-2-yioxy)ethyl} (4-(5,8,7,8-tetrahiydro-1 8-naphthyridin-2-yl) butyDamins) batanaic

acid.

Compound 549 (8§)-2-((5-cyanopyrimidin-2-yl} amina)-4-((2-{pyridin-2-yloxyhethyl) (4-

(5,6, 7. 8-tetraliydro- I, 8-naplthyridin-2-yi} butpDamino} butanvic acid.

Compound 350: (8)-4-((2-{pyridin-2-ploxylethyll (4-{5,6,7, 8-tetrahydro-1,8-naphthyridin-

2-yd} butyfamino)-2-((5-(trifluoromethylpyrimidin-2-yl) amino} butanocic acid.

Compound 551 €8)-2-(pyridin-2-plaminoj-4-{(2-(pyridin-2-vioxyhethyi} {4-(5.6,7,8-

tetrahydro-1,8-naphthyridin-2-p8} butyilanino} butansic acid.

Compound S82: (8)-2-((I H-pyragolof3,4-dJpyrimidin-4-yt) amino}-4-{{2-(pyridin-2-

vioxplethyll (4-(5,6,7,8-tetrabydro-1 -naphthyridin-2-yl} butyllamino} butansic acid.

Compound 353: (8)-2-((5-bromopyrimidin-2-yl} amino}-4-((2-(pyridin-2-vioxyjethyl) {(4-

{5,6,7,8-tetrah ydro- I, S-naphthyeridin-2-pl} butyllamine} butanoic acid

Compound 554; (8)-2-((1 H-pyrazolof4,3-dipyrimidin-7-vl} amino}-4-({2-{pyridin-2-

vioxyjethyl) (4-03,6,7, 8-tetrabiydro-1,8-naphthyridin-2-yl} burybaminal buranoic acid

Compound 558: (8)-2-{{2-methoxypyrimidin-4-yl} anino)-4-{{2-{pyridin-2-yioxy)ethyl} {4~

(5,6,7,8-tetrahydro- I, 8-naphthyridin-2-ypi} butyllamine} butanoic acid.

Compounnd 536 ($)-2-((6~-methylpyragin-2-pl} amino)-4-({(2-{pyridin-2-yloxyjethyl} (4-

(5,6, 7. 8~tctrakydro- I, 8-naphthyridin-2-y} hutyllamino} butanoic acid.

Compound 537: (8)-2-((3-cyanopyragin-2-yi} amino)-4-{{2-(pyridin-2-yloxyethyl) {4-

(5.6, 7, 8-tetrakydro- 1, 8-naphthyridin-2-pl) butvl)amino) butanaic acid

Compound 588: (8)-4-((2-(pyridin-2-plaxylethyl} (4-{5,6,7,8-tetralydro-1, 8-naphthyridin-

2-p8} butyflamino)-2-{pyrimidin-d-planino}) butanvic acid.

Compound 539 (8)-2-((5-fAuoropyrimidin-2-y} aminel-4-((2-{pyridin-2-ploxplethyd) (4

(3,6, 7. 8-tctrakiydro- I, 8-naphthyridin-2-yi} hutyilamino} butanoic acid.

Compound 360: (8)-2-((7-methyl-7TH-pyrrolof 2, 3-dipyrimidin-d-yl} amino)-4-((2-{pyridin-

2-vioxylethyl} (4-(5.6,7, 8- etralydro-1 8-naphthyridin-2-yl} batyDamina} butanaic acid
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Compound 561: (5)-2-{{6~flert-butylipyrimidin-4-p§) amina}-4-((2-{pyridin-2-yioxylethyl
(4-(5,6,7,8-tctrakydro-1,8-naphthyridin-2-pl} butyaminoe} butanoic acid.

Compound 362: (8)-2-((5-cyclopropylpyrimidin-2-yl} amina)-d-((2-{pyridin-2-yloxylethyt)
{4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-yi} butyDamino} butanoic acid

Compound 563: (8)-4-((2-{pyridin-2-vioxylethyll (4-{5,6,7 8-tctrabydro-1,8-naphihyridin-
2-yé} butyfamino)-2-{{6-(trifluoromethylpyrimidin-4-yi) amino} butanoic acid
Compound 564 (8)-2-{{6~(dimethylaminolpyrimidin-4-yl} amino)-4-{{2-{pyridin-2-
vioxyplethyl) (4-(3,6,7,8-tetrakydro-1,8-naphthyridin-2-y8 burybamine} buranoic acid.
Compound 565 (8)-2-((6-( H-pyrazol-d-pl} pyrimidin-4-pl} aminoj-4-({2-{pyridin-2-
vioxplethyl) (4-(5,6,7,8-tetrabydro-1 -naphthyridin-2-vl} butyamina} butanoic acid.
Compound 366: (Sh-d((2-{pyridin-2-ploxylethyl} (4-{5,6,7 8-tctrabydro-1,8-naphithyridin-
2-yd} butyaminoi-2-(guinoxalin-2-ylamine} butanoic acid.

Compound 567: (8)-2=((S-mnethoxypyrazin-2-yi} amino}-4-({2-(pyridin-2-yloxyjethyl} {4-
(5.6, 7, 8-tetrakiydro- 1, &-naphthyridin-2-pl} butvljamina} butanaic acid

Compound 568: (8)-2-{({6-phenyipyrimidin-d-pi} aminop-d-{2~{pyridin-2-yloxyethyi} {4-
(3,6,7,8-tctrakydro- I, 8-naphthyridin-2-yi} butyilamine} butanoic acid,

Compound 569: ($)-2-((2-phenyipyrimidin-4-pl} aminol-4-((2-{pyridin-2-yloxylethyvi) (4-
(5,6, 7. 8~tctrakydro- I, 8-naphthyridin-2-y) huyllamine) butanoic acid,

Compound 570 (8)-2-((5-phenylpyrimidin-4-vl} amino)-4-((2-(pyridin-2-ploxylethy (4-
{5.6, 7, 8-=setrakydro- 1 S-naphthyridin-2-pl} butvijamino} butanoic acid

Compound 571 (8)-2~{({6-methyl-2-{pyridin-d-yi} pyrimidin-4-yi} aminaj-4-(2-{pyridin-2-
vioxylethyl} (4-(5,6,7, 8- tetrabydro-1, 8-naphthyridin-2-y8 buryDamine} buranoic acid.
Compound 572 (8)-4-((2-(pyridin-2-yloxylethpl} (4-(3,6,7,8-tetraliydro-1 S-naphthyridin-
2-vd) butyDamino)-2-{(2-(pyridin-3-yi} quinazolin-4-yi} amino} butanocic acid

Compound 573: (8)-4-((2-{pyridin-2-yloxylethyi} (4-(5,6,7.8tetrahydro-1,8-naphihyridin-
2-yd} butyDamine)-2-((6-{pyridin-4-pi} pyrazin-2-pi} amino) butanvic acid

Compound 574: (8)-2-({S-phenylpyrazin-2-yi} amino)-4-((2-(pyridin-2-yloxyethyl) {4-
(5.6, 7, 8-tetrakiydro- 1 &-naphthyridin-2-pl} butvljamine} butanaic acid

Compound 578 (8)-2-{{6~phenyipyrazin-2-pl} awminop-4-((2-{pyeidin-2-ploxylethyl) (4-
(3,6,7,8-tctrakydro- I, 8-naphthyridin-2-yi} butyilamine} butanoic acid,

Compound 576: ($)-2-((I-methyi-1H-pyrazol-3-vi) aminol-4-{(2-{pyridin-2-yioxyjethyl) i4-
(5,6, 7. 8~tctrakydro- I, 8-naphthyridin-2-y) huyllamine) butanoic acid,
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Compound 577 (§)-2-{bengofd joxarol-2-ylamino}-4-(2-(pyridin-2-yloxyplethyl) (4-
(3,6,7,8-tctrakiydro- I, 8-naphthyridin-2-yi} butyilamine} butanoic acid.
Compound 378: (8)-2-((I-methyl-1 H-heuzofdfimidarol-2-vl} amino)-4-{(2-{pyridin-2-
vioxyjethyl) (4-(5,6,7,8-tetraliydro-1,8-naphthyridin-2-vl} butylamina} butanoic acid.
Compound 5379 (8)-2-(benzofdithiazol-2-yiamino)-4-((I-{pyridin-2-yloxplethyi} (4-
(5.6, 7, 8-setrakydro- 1, 8-naphthyridin-2-pl} butvi}amino} butanaoic acid
Compound 580: (8)-2-{{I-methyl-1H-pyragolofd,3-dfpyrimidin-7-yl} aminoj-4-{(2-
(pyridin-2-yioxy)ethyl) (4-(5,8,7, 8-tetrahiydro-1 8-naphthyridin-2-yl) butyDamins) batanaic
acid.
Compound 581: (8)-2-((SH-purin-6-yl} amino}-d-{{2-(pyridin-2-vloxyeihyl) (4-(5,6,7,5-
tetrafiydro-1,8~-naphthyridin-2-y§} butyBamine} butanoic acid.
Compound 382: (8)-2-((S-phenylpyridin-2-vl} aminop-4-((2-{pyridin-2-ploxylethyl} (4-
(5.6, 7, 8=tetrabydro- 1, 8-naphthyridin-2-pl} butvl)amino) butanaic acid
Compound 583: (8)-2-((d-phenylpyridin-2-vl} aminoj-4-{(2-(pyridin-2-ploxylethyi} (4
(5.6, 7,8-tetrafsydro- 1, 8-naphthyridin-2-pl} butylamine} butanoic acid,
Compound 584: ¢(8)-2-((I-meshyi-1 H-indol-3-y8) amino}-4-{{2-(pyridin-2-yloxyjethyl) {4~
(3,6, 7. 8-tctrakydro- I, 8-naphthyridin-2-yi} hutyilamine} hutanoic acid.
Compound 385: (8)-2-((I-methyl- 1 H-indazol-3-yi} aminop-4-{2-(pyridin-2-yloxyethyl) (4-
{5,6,7,8-tetrah ydro- I, S-naphthyeridin-2-pl} butyllamine} butanoic acid
Compound 586: (8)-4-((2-(3,5-diffuorophenoxpiethyl) (4-{5,6,7,8-tetrakydro-1,8-
naphthyridin-2-vl} butyDamino}-2-{(S-methylpyrimidin-2-yl} aming) butanoic acid
Compound 587: (8)-4-({2-3,5-difluvrophenoxyjethyl) (4-(5,6,7, 8~tetraliydro-1,8~
naphthyridin-2-yl} butyHaminol-2-(pyridin-3-ylamine} butanoic acid.
Compound 588: ($)-4-((2-(3,5-difluorophenoxylethyl) (4-¢5,6,7, 8-tetrakiydro-1,8-
naplithyridin-2-yi} bhutyDaminol-2-((I-methyl-1H-pyrazlof3 4-djpyrimidin-d-yl} amino)
butanoic acid
Compound 589: (8)-2-((S-cyanopyrimidin-2-vl) aminoj-4-{{2-(3,5-difluorophenoxylethyl)
{4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yl} butyDaminol butanoic acid
Compound 590 (8)-4-({2-(3,5-diffuveophenoxylethyl) (4-(5,8,7,8~tetraliydro-1,8~
naphthyridin-2-yi} butyaminol-2-((3-{irifluoromethylpyrimidin-2-vi} amine} busanoic
acid,
Compound 391: (8)-4-((2-(3,5-diflucrophenoxyjethyl) (4-(5,6,7, 8-tetrakydro-1,8-
naplithyridin-2-yl} butyDamino)-2-{pyridin-2-ylamine} butanvic acid
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Compound 592; (8)-2-{{1 H-pyragolof3,4-dlpyrimidin-4-yi) amino}-4-{{2-(3,5-
difluorophenoxylethyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vl} butyDamino} butanoic
acid,

Compound 393: (8)-2-((5-bromopyrinddin-2-yl} amina}-4-((2-(3,5-difluorophenaxyethyl)
{4-(5,6,7 8-setrafiydro-1,8-naphthyridin-2-yl} butylamine} butancic acid

Compound 594; (8)-2-((1 H-pyrazolof4,3-dipyrimidin-7-vl} amino}-4-({2-(3,3-
diffuorophenoxylethyl) (4-{3,6,7 §-tetraliydro-1 8-napluhyridin-2-p§) butyDamino) butanoic
acid.

Compound S95: (§)-4-((2-(3, 5-difluorophenoxylethyl} {4-(5,6,7,8-setraliydro-1,8-
naplthyridin-2-yl} hutyDamino)-2-((2-methoxypyrimidin-4-yl) amino} butanoic acid
Compound 396: (8)-4-((2-{3, 5-difluorophenoxylethyl) (4-(5,6,7,8-tetrabydro-1,8-
naplithyridin-2-pl} butyDamino}-2-{(6-methyipyrazin-2-yl) amine} butancic acid.
Compound 597: (8)-2-{(3-cyanopyrazin-2-yi} amino}=4-{{2-(3,5-difluorophenoxypethyl) (4-
(5.6, 7, 8-tetrakiydro- 1, &-naphthyridin-2-pl} butvljamina} butanaic acid

Compound 598: (8)-4-{{2-(3,5-diftuvrophenoxylethyl) (4-(5,8,7,8~tetraliydro-1,8~
naphthyridin-2-yi} butyHaminol-2-(pyrimidin-d-ylamino} butanoic acid

Compound 599: ($)-4-((2-(3,5-difluorophenoxyjethyl) (4-¢5,6,7,8-tetrakvdro-1,8-
naplithyridin-2-yl} hugyDamino)-2-((5-fluoropyrimidin-2-yi} amino) butanocic acid.
Compound 680 (8)-4-((2-(3,5-difluorophenoxyiethiyl) (4-(5,6,7,8-tetrakydro-1,8-
naphithyridin-2-yl) butyDamino)-2-{{ 7-methyl-7H-pyrrolof 2,3-dpyrimidin-4-yi) amino)
butanocic acid.

Compound 681: (8)-2-{((6-(tert-butylipyrimidin-4-y§) amino}-4-((2-{3,5-
difluorophenoxyethyl} (4-(5,6,7,8-tetrabiydro-1 8-naphithyridin-2-vl} buipDamino} butanoic
acid,

Compound 602: (8)-2-((5-cyclopropylpyrimidin-2-yl} amina}-4-((2-{3,5-
difluorophenoxylethyl) (4-(5,6,7,8-tetraliydro-{ S~-naphthyridin-2-yl} butyDamine} butanoic
acid.

Compound 603 (8)-4-(¢2-03,5-diffuorophenoxyjethyl) (4-(5,6,7,8~tetraliydro-1,8~
naphihyridin-2-yi} butyfamino)-2-((G-(trifluoromethylipyrimidin-4-pl} amino) butanocic
actd.

Compound 604: ($)-4-((2-(3,5-difluorophenoxyjethyl) (4-¢5,6,7,8-tetrakvdro-1,8-
naphihyridin-2-y} dutylaminol-2-((6-{dimethylaminalpyrimidin-4-y§} amino) buranoic

acid
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Compound 608; (8)-2-{{6~( H-pyrazol-i-yl} pyrimidin-4-pi} amino}-4-({2-{3,5-
difluorophenoxylethyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-vl} butyDamino} butanoic
acid,
Compound 686: (8)}-4-((2-(3,5-difluorophenoxylethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-pl) butyllamino)-2-{guinoxalin-2-plamino} butanvic acid
Compound 687 (8)-4-(¢2-(3,5-diffuorophenoxpiethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-ypl} butylamino)-2-({S-methoxypyrazin-2-yl} amine} buranoic acid
Compound 688: (8)-4-({2-03,5-diffuvrophenoxyjethyl) (4-(5,6,7,8~tetraliydro-1,8-
naphthyridin-2-yf} butyHaminol-2-((6-phenyipyrimidin-4-pi} @mine} butanoic acid.
Compound 609: (8)-4-((2-(3,5-diflucrophenoxyjethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-pl} butylamino)-2-{{ 2-phenyipyrimidin-4-y}} amino} bhutanovic acid.
Compound 618 (8)-4-((2-(3,5-difluorophenoxyieshiyl) (4-(3,6,7,8-tetrakydro-1,8-
naphthyridin-2-vl) butyDamino)=2-{{S-phenylpyrimidin-4-yl} amino} butanoic acid,
Compound 611 (8)-4-(¢2-03,5-diffuorophenoxplethyl) (4-(5,6,7,8~tetraliydro-1,8-
naphthyridin-2-yl} butyDaminol-2-((6-methyl-2-{pyridin-d-yl} pyrimidin-4-vi) amino}
batancic acid.
Compound 612: ($)-4-((2-(3,5-diflucrophenoxyjethyl) (4-¢5,6,7,8-tetrakvdro-1,8-
naphthyridin-2-vl} lgyDamino)-2-((2~{pyridin-3-yl} gquinazolin-d-yl) amine} butanoic acid
Compound 613: (8)-4-((2-(3,5-difluorophenoxyiethiyl) (4-{3,6,7,8-tetrakydro-1,8-
naphithyridin-2-yl) butyamino)-2-{{6-(pyridin-4-yi} pyrazin-2-pl} amino} butanoic acid.
Compound 614: (8)-4~{({2-(3,5-diffucrophenoxplethyl) (4-{5,6,7,8~tctralydro~1,8~
naphthyridin-2-yl} batyDamino)-2-((S-phenyipyrazin-2-vl) amino} bhutanovic acid
Compouvnd 615: (8)-4-((2-(3, 5-difluorophenoxyjethyl) {(4-(5,8,7,8~tetraliydro-1,8-
naphthyridin-2-yi} butyflaminol-2-((6-phenyipyragin-2-yl} amino} butanvic acid
Compound 616: (3)}-4-((2-(3,5-diflucrophenoxyiethyl) (4-(5,6,7,8-tetrakydro-1,8-
naplithyridin-2-vi} butyDaminol-2-({ I-anethyl-I H-pyrazol-5-yi} amine} butanoic acid.
Compound 617: (8)-2-(henzofdjoxazol-2-vlamino)-4-{{2-(3, 5-difluorophenoxyhethyi} (4-
(5.6, 7, 8-tetrakiydro- 1 &-naphthyridin-2-pl} butvljamina} butanaic acid
Compound 618: (8)-4-({2-(3,5-diffuvrophenoxylethyl) (4-(5,8,7,8~tetraliydro- 1,8~
naphthyridin-2-yi} butyDaminol-2-((1-methyi-1 H-benzofdfimidazol-2-vl aming} butanvic
acid,
Compound 619: (8)-2-(benzofdithiarol-2-ylaminoj-4-{{2-(3,5-diftusrophenaxyjethyi) (4-
(5,6, 7, 8-tetrabydro- I, 8-naphthyridin-2-y§} butyllamino} butansic acid.
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Compound 628 (5)-4-{(2-3, 5-diffavrophenoxylethyl} (4-(5,8,7, 8-tetrahydro-1,8~
naphthyridin-2-yl} butyDaminol-2-((1-meihyi- 1 H-pyrazolof 4, 3-djpyrimidin-7-pi} amino}
butanoic acid

Compound 621: (8)-2~((3H -purin-6-yi} amino}-4-{{2-(3,5-difluvrophenoxylethyl} (4-

(5,6, 7, 8-tetrabydro- 1 S-napiithyridin-2-pi} butpHaminoc) butanovic acid

Compound 622: (8)-4-(¢2-(3,5-diffuorophenoxpiethyl) (4-(5,6,7,8-tetrakydro-1,8-
naphthyridin-2-ypl} butylamino)-2-((5-phenylpyridin-2-yi} amino} butancic acid
Compound 623: (8)-4-({2-(3,5-diffuvrophenoxyjethyl) (4-(5,6,7,8~tetraliydro-1,8-
naphthyridin-2-yf} butyHaminol-2-((4-phenyipyridin-2-pl} amine} butanoic acid.
Compound 624: (8)-4-((2-(3,5-diflucrophenoxyjethyl) (4-(5,6,7,8-tetrakydro-1,8-
naplthyridin-2-p} butylamino)-2-({I-methyld H-indazol-3-y anina} butanoic acid.
Compound 625; (8)-4-((2-(3,5-difluorophenoxyieshyl) (4-(5,6,7,8-tetrakydro-1,8-
naplithyridin-2-vl) butyfamino)=-2-{{ 1-methyl-1 H-indol-3-vl} amino) butanoic acid.
Compound 626: (8)-4-((2-(3, 5-dimethyl-I H-pyrazol-1-yi} ethyl) (4-(5,6,7, 8-tetrahiydro-1,8-
naphthyridin-2-vi} butyDaminop-2-((S-methylpyrimidin-2-yi} amine} butenoic acid,
Compound 627: (8)-4-((2-(3, 5-dimethpl-1 H-pyragol-1-pl) ethyl} (4-(5,6,7 8-tetrabydro-1,8-
naphithyridin-2-yi} butyflaminol-2-(pyridin-3-ylamine} bustanoic acid.

Compound 628: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-I-yl) ethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yi} butyDamino)-2-({ I-methyi-1 H-pyrazolof 3, 4-d jpyrimidin-4-yi} amino}
butansic acid.

Compound 629: (8)-2-{{S-cyanopyrimidin-2-vl} amino)-4-{{2~(3,5~-dimethyl-1 H-pyrazol-i-
vi} ethyl) (4-(5,6,7,8-terrahiydro-I,8-naphihyridin-2-yl} butylamine) butanocic acid.
Compouvnd 638: (8)-4-((2-(3, 5-dimethpi-1 H-pyrazol-1-pl) ethvl) (4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-yi} butyflaminol-2-((3-{trifluoromethyipyrimidin-2-yi} amino} butanocic
acid,

Compound 631: (8)-4-((2-(3,5-dimethiyl-IH-pyragol-I-y8) ethyl} (4-{5,6,7 8- tetrabydro-1,8-
naplithyridin-2-vl) butyamino)-2-{pyridin-2-ylamine} butanoic acid.

Compound 632: (8)-2-((1 H-pyrazolof3,4-dpyrimidin-4-y8) amino}-4-({2-(3 5~dimethyl-1 8-
pyragel-i-pl ethyl) (405,67, 8-tetrahydro-1,8-naphthyridin-2-vl butyllamino} butanocic
actd.

Compound 633: ($)-2-((5-bromopyrimidin-2-yi) aming)-4-({2-¢3,5-dimethyl-1 H-pyrazoi-1-
vi ethyl) (4-05,6,7 8~tetralydro-1,8-naphihyridin-2-y8) butyflamino) butanoic acid.
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Compound 634 (8)-2-{{1 H-pyrazolof4,3-dpyrimidin-7-yi) amino}~4-{{2-(3,5-dimethyl- 1 [
pyrazel-1-vl) ethyl} (4-(5,6,7,8-tetrakydro-1,8-naphihyridin-2-yi) buiyllamine) butanovic
acid,

Compound 6358: (8}-4-((2-(3,5-dimethyl- 1 H-pyragol-I-y8) ethyl} (4-{5,6,7, 8-tetrabydro-1,8-
naphthyridin-2-pl} butyijamino)-2-({2-methoxypyrimidin-d-pl} amino} butanvic acid.
Compound 636: (8)-4-((2-(3,5-dimethyl-1 H-pyrazol-1-yi} ethyl} (4-(5,6,7,8-tetralipdro-1,8-
naphthyridin-2-pi} butylaminol-2-((G-methylpyrazin-2-yi) amino) buranoic acid
Compound 637: (8)-2-((3-cyanopyragin-2-yi} aminod-4-((2-{3,5-dimethyl-1 H-pyragol-1-pl)
ethiyl} (4-{5,6,7,8-tetrabipdro-1,8-naphithyridin-2-pl} butpJamino) butanosic acid
Compound 638: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-I-yl) ethyl} (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-pl} butylamino}-2-{pyrimidin-4-vlamine) hutanoic acid

Compound 639 (8)-4-((2-(3,5-dimeshyl-1 H-pyrazol-i-yi) ethyl} (4-(5.6,7,8-tetrabypdro-1,8-
naphthyridin-2-vl) butyDamino)=2-{{S-fluoropyrimidin-2-yi} amino} butanocic acid
Compound 64 (8)-4-((2-03,5-dimethyl- 1 H-pyrazol-1-yl) ethyl) (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-vi) bautyBaminol-2-((7-methyl-7TH-pyrrolof 2,3-d fpyrimidin-4-y amino}
batancic acid.

Compound 641: (8)-2-((6-(tert-butylipyrimidin-d-y§ amino}-4-({2-{3,5-dimethyi-1 H-
pyragol-I-y8 ethyl) (4-(5,6,7, 8-tetrahydro-1 8-naphthyridin-2-pl} butyllamine} butanocic
acid.

Compound 642; (8)-2-({S-cyclopropylpyrimidin-2-pl} amino)-4-({2-(3,5-dimethyl- 1 H-
pyrazoi-i-pi} ethyl) (4-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-yl} butyDamino} buranoic
acid.

Compound 643: (8)-4-((2-(3, 5-dimethpi-1 H-pyrazol-1-pl) ethvl) (4-(5,6,7 8-tetraliydro-1,8-
naphthyridin-2-yi} butyflaminol-2-((6-{trifluoromethyipyrimidin-4-yi} amino} butanocic
acid,

Compound 644: (8)-4-((2-(3,5-dimethiyl-IH-pyragol-I-y8) ethyl} (4-{5,6,7 8- tetrabydro-1,8-
naphthyridin-2-vl) butyDamino)-2-{(6-(dimethylaminolpyrimidin-4-yl) amino} butanoic
acid.

Compound 648: (8)-2-{({6-(I H-pyrazol-I-p} pyrimidin-4-pl} amino}-4-((2-{3,5-dinethiyi-

L H-pyrazol-I-pl) ethvl} (4-(5,6,7, 8-tetrabiydro-1,8-naphthyridin-2-yi} butylaminel butanoic
acid,

Compound 646: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-I-yl) ethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2~-yl} butyDamino)-2-{guinoxalin-2-ylamine} butanovic acid

304



WO 2021/225912 PCT/US2021/030363

Compound 647: (8)-4-{{2(3,5~dimethyl-1 H-pyral-1-vl ethyl) (4-(5,6,7,8-terralydro-1,8~
naphthyridin-2-yi} butyHaminol-2-((5-methoxypyrazin-2-vl} amino} butanoic acid.
Compound 648: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-I-yl} ethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yi} butyDamino)-2-{{6-pheayipyrimidin-4-yl} amino} butanvic acid
Compound 649 (8)duf(2-(3, 5edimethyl-1 H-pyrazol-I-yl} ethyl} (4-{5,6,7 8~etrahiydro-1,8-
naphthyridin-2-yl) butyDamino)-2-{(2-phenyipyrimidin-4-yl} aming} butanvic acid
Compound 680; (8)-4-{(2-(3,5~dimethyi- 1 H-pyrazol-1-pl} ethyl) (4-(5,6,7, 8-etrabiydro-1,&
naphthyridin-2-yl} butyDamino)-2-((S-phenyipyrimidin-4-yl} amine} butanoic acid
Compound 651 (8)-4-((2(3, 5-dimethyl-i Hopyrazol-1-pl} ethyl} (4-(5,6,7 8-tetraliydro-1,8-
naplthyridin-2-yi} hutyDamino)-2-{(6-methyl-2-(pyridin-4-yi) pyrimidin-4-yi} amino}
butanocic acid.
Compound 652 (8)-4-((2-(3, 5-dimethyl- 1 H-pyrazol-1-yi) ethyl} (4-(5.6,7,8-¢etrahydro-1,8-
naphthyridin-2-pl} butyllamino)-2-({2-(pyridin-3-yi} guinazolin-4-yi) amino} butanoic acid.
Compound 653 (8)-4-((2-(3, 5-dimethyl-i H-pyrazol-1-yi} ethyl) (4-(5,6,7,8-tetrahiydro-1,8-
naphthyridin-2-yl} butyBaminol-2-((6-{pyridin-4-yi} pyrazin-2-yl} amino} butanovic acid
Compound 654: (8)-4-((2-(3, 5-dimethpl-1 H-pyragol-1-pl) ethyl} (4-(5,6,7 8-tetrabydro-1,8-
naphithyridin-2-yi} busyflaminol-2-((5-phenyipyrazin-2-yl} amino} butanoic acid
Compound 655 (8)-d-({2-(3,5-dimethyl- 1 H-pyrazol-I-vl} ethyl) (4-(5,6,7 §-tetrahydro-1,8-
naplithyridin-2-yf} butyDamino)-2-{{G-phenyipyrazin-2-yl} amine} buatanoic acid.
Compound 656; (8)-4-{(2-(3,5-dimethyl-1 H-pyrazol-1-yi} ethyl} (4-(5,6,7,8-tetrabipdro-1,8-
naphthyridin-2-vl) butyBamino)-2-{(1-methyi-1 H-pyrazol-5-yl) amino} butanoic acid.
Compound 657: (8)-2-(benzofdjoxazol-2-yiamino}-4-((2-(3, 5-dimethyl-{ H-pyrazel-I-yl)
ethyl} (4-{5,6,7,8-tetrabipdro-1,8-naphthyridin-2-pl} butyDamino) butanosic acid.
Compound 638: (8)-4-((2-(3,5-dimethypl-1 H-pyrazol-I-pl} ethvl) (4-(5,6,7 8-tetrabiydro-1,8-
naplithyridin-2-yi} hutyDaminol-2-({I-methyl-1H-benzofdfimidazol-2-yl) amino} butanoic
acid.
Compound 659: (8)-2-(henzofdfthiazol-2-yiaminol-4-((2~(3, 3-dimeth yl-1 H-pyrazol-i-pl)
ethyl) (4-(5,6,7 8-tetrahiydro-1,8-naphthyridin-2-yl) hutyBamino} butanoic acid
Compound 6680 (8)-4-({2-(3,5-dimethyl-1 H-pyragol-1-pl} ethyl} (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyaminol-2-((1-methyl- 1 H-pyrazolof 4, 3-dfpyrimidin-7-vi} amino}
butanoic acid.
Compound 661: (8)-2-((OH-purin-6-yi} amino)-4-((2-(3. 5-dimethyi- 1 H-pyrazol-1-yl ethyi}
{4-(5,8,7,8~tetraliydro-1,8-naphthyridin-2-yi} butyDamina} butanoic acid
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Compound 662; (8)-4-{{2(3,5~dimethyi-1 H-pyral-1-vl ethyl) (4-(5,6,7,8-terralydro-1,8~
naphthyridin-2-yl} butyDaminol-2-((5-phenyipyridin-2-yi} amine} busanoic acid.
Compound 663: (8)-4-((2-(3,5-dimethyl- 1 H-pyrazol-I-yl} ethyl) (4-(5,6,7 8-tetrahydro-1,8-
naplithyridin-2-yl} butyDamino}-2-{{4-phenyipyridin-2-yi} amino} butanvic acid
Compound 664: (8)du((2-(3, 5odimethyl-1 H-pyrazol-I-yl} ethyl} (4-{5,6,7 8-etrahiydro-1,8-
naphithyridin-2-yl} butyDamino)-2-({1-methyl-1 H-indazol-3-pl} amine} butanoic acid.
Compound 665: (8)-4-{(2~(3, 5~dimethyi- 1 H-pyrazol-1-yl} ethyl) (4-(5,6,7, 8-etrabiydro-1,&
naphthyridin-2-yl) batySamino)-2-{(I-methyl- 1 H-indol-3-yi} anino) butancic acid
{0757} Compound 666: (R)-4-({2-methoxyethyl} (4-(5,6,7,8-tetrabiydro-1,8-naphthyridin-2-
¥ Butybamino)-2-(quinazelin-d-ylamine) butanoic acid. Prepared according to Scheme A
using Procedure A with 2Z-methoxyethan-1-amine, Procedure F with methyl (R)-2-{¢tert-
butoxyearbonyDamino}-4-oxobutanoate, Procedare H  with  4-chloroquinazoline, and
Procedure P. LCMS theoretical m/z = 493 3. [M+H]+, found 493 3.
{07588} Compound 667: (S)-4-({2-methoxyethyl) (5-(5,6,7, 8-tetrakydro-1,8-naphthyridin-2-
yi} pentyDanino)-2-{guinazolin-d-plamine} butanoic acid. Prepared according to Scheme A
using Procedure A with Z-methoxyethan-1-amine and (8)-4-((2-methoxyethyl} (5-(5,6,7.8-
totrahydro~1,8-naphthvridin-2-v1)  pentyDammo)-2-(quinazolin~4-ylamine) butanoic  acid,
Procedure H with 4-chloro-2-methviquinazoline, and Procedure P. LCMS theoretical m/z =
3073, [MH+, found 307 3.
{0759] Compound 668: (8}-4-({2-methoxyethivi) (4-(5,6,7,8-teiraliydro-1,8-naphthyridin-2-
vi} butybamino}-2~{guinoxalin-2-plamine} butanoic acid. Prepared according to Scheme A
using Procedure A with 2-methoxyethan--amine, Procedure H with 2-chloroquimoxaline and
Procedure P. LCMS theoretical m/z = 493 3. [M+H]+, found 493 3.
{0768 Compound 669 (28)-2-{quinazolin-d-plaminej-4-{{4-(5,6,7,8-tesraliydro-1,8-
naplithyridin-2~-yi} butyl) ((tetrakydrofuran-2-yl) methyamino} butanvic acid.
{0761} Compound 670 (SR2{(6-{IH-pyrazol-I-yl)  pyrimidin-4-y8  amino)-4-((3-
fluoroproppl} (4-{5,6,7,8=tetralipdro-1, 8-naphthyridin-2-vl} butylamine) butanoic acid: To
a mixture of (8)-Z-ammo-4-{(3-fluoropropyl} (4-(5,6,7 8-tetrabydro-1,8-naphthyrdin-2-y1}
butyllamino} butanoic acid (140 mg, 344 umol) in BMA (3 mL)} was added 4-chloro-6-(1H-
pyrazol-1-y1} pyrimidine (68 mg, 378 pmol) and DIPEA (299 uL, 1.72 mmol} and the resulting
mixture was stirred at 70° € for 16 b and then allowed to cool to rt and then adjusted to pH =
6 by the addition of | M ag. HCI and concentrated i vacue. The crude residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESTH): m/z = 5113 (M+HD'. 'H
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NMR (400 MHz, Methanol-ds) 8 ppm 8.53 (d, /=257 Hz, 1 H) 8.34 (s, 1 H) 7.78 (d, /=110
Hz 1 Hy7204(d, J=734 He, 1 Hy7.00 (brs, 1 H) 634 (dd, /~1.71, 269 Hz, 1 H) 642 (d,
J=T134Hz, 1HY 490 (brs, LHY 458 (4, =507 He, E HY 443 -4.49 (m, | H) 335 - 3,41 (m,
2H280-319(m, 6 H)259-272¢m 4H) 1.94-231 (m, 4 H) 1 86{q, JS5.90Hz 2 H)
1.63-1.79 (m, 4 H).
10762] Compound 671 (8}-4-((3,3-difluoropropyl} (4-(5,6,7 8-tetrahydro-1,8-naphilhyridin-
2-v8) huzyDamino)-2-{({2-(pyridin-3-vl} quinazolin-4-yl) amino} butanoic acid: To a solution
of (§)-2-amno-4-((3-fluoropropyvl} {(4-(5,6,7, 8-ictrahydro-1,8-naphthyridin-2-v1} butyljanuno)
butancic acid (140 mg, 344 umol) in DMA (3 ml) was added 4-chloro-2~(pyridin-3-y})
quinazoline {102 mg, 378 pumol,) and DIPEA (299 ul, 1.72 mmol} and the resulting mixture
was stirred at 707 C for 16 h and then concentrated i vacuo. The crude residue was purified
by reverse phase prep-HPLC to give the title compound. LCMS (ESI4): m/z = 5723 (M+H)"™
'H NMR {400 MHz, Methanol-d) 8 ppm 9.37 {dd, J/=0.73, 2.08 Hz, 1 H) 8.84 {td, /=1 86, 8.01
Hz, 1 H)8.63(dd, =159 480 Hz, 1 H) 814 (4, =770 Hz 1 ) 7.77 - 790 (m, 2 H) 748 -
759 (m, 2H 716 (d, =734 He, TH) 636 (d, =734 Hz, 1 H 490 -493 (i, 1 F) 439 -
460 (m, 2H)323-332(m, 3H)289-319(m SH)Y255-266{(m 4H)241-252(m, 1
Hy227-239¢m, FH) 195-2.05 (m, 2H) 171 - 1.85 {m, 6 H}.
{08763} Compound 672 {Rl-2-({6~{dimethylaminojpyrimidin-4-yi}  amino)-4-{{{&)-2-
methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphtiiyridin-2-vl} bustyfamine} butanoic acid.
From chival SFC separation of example 213, LCMS (ESI+): nvz = 500.3 (M+H)" 'H NMR
(400 MHz, Methanol-da) d ppm 798 (s, | H} 719 (d, /=728 He, | H) 6,40 (d, =728 He, |
Hy560¢s, 1 HY422 (brs, TH) 375 ¢(brd, /=662 Hz, 1 H) 335-340(m, 2H)333 (3,3 H)
323-330(m, 1 H33.07-316(m, 3H)3.03(s,6 H)2.93-3.01 {m, 2 H) 2.76 {t, J=6.17 Hz,
2H)254-262{m, 2H)2.22-234 (m, 1 H) 201 (brdd, /=1433, 507 Hz, 1 H) 1.87 (q,
J=584Hz, 2H) 172 (ors, 4 HY 119 (d, =395 Hz, 3 H).
{#764] Compound 573 (8)-2-{{6~{tert-butyDpyrismidin-4-yi) auino)-4-{({F)-2-
methoxypropyl} (4-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-vl} butyllamino) butancic acid.
From chiral SFC separation of Example 210, LCMS (ESI+): m/z = 513.3 (M+H)y". TH NMR
{400 MHz, Methanol-ds) S ppm 834 (s, 1 ) 721 (&, =728 Hz, 1 H) 6.61 (5, 1 H) 6.41 (d,
J=T28 Hz, L HY 441 ¢brs, L H}375(brs, L H33.36-3.40(m, 2H)333¢,3Hy3.29-330
(o, 1THY290-319(m, SH)2.70 (1, /~6 1THz, 2H}2.55-263(m, 2H)222-235(m, I H)
206¢brdd, /<1477, 551 He, T HY 187{q, J=595Hz, 2H) 1L.73 (brs. 4 H) 1.27(s, 9H) 119
(d, /=595 Hz, 3 H).
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{07653} Compound 674 (RI-4-(({R):-2-methoxypropyvl)  (4-(5.6,7,8-vetraliydro-1,8-
naphthyridin-2-yf}  butyBaming}-2-{{7-methyl-TH-pyrrofof 2, 3-djpyrimidin-4-pi  amino)
butanoic acid. From chiral SFC separation of Example 209 LOMS (ESIH): m/z = 5103
(M-+HS™, H NMR (400 MHz, Methanol-ds3 8 ppm 8.19 (s, 1 ) 7.53(d, J=7.06 Hz, T H} 7.12
(d, =353Hz, 1 H)6.63(d, /=331 Hz, 1 H)658{d, /=728 Hz, 1 Hy4.74 (brd, /=639 Hz, |
Hy390(brs, THY379(s, 3 H) 354 -3.67 (m, 1 H} 347 (¢, /=551 Hz, 2 H} 338 (brs, 1 H)
337(s, 3H) 335 (s, T Y327 brd, SI038 Hz, LHY3.02-322 (00, 2H) 269 -285{(m, 4
Hy2S84{(brs, IH} 218 (brd, S18.74 Hz, T H)2.04 (5, TH) 185 - 197 (m, 4 H) 178 (brs, |
H) 1.25(d, J=595 Hz, 3 H).

Scheme 47, Compound 675:
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Step 10
{0766} Step 1. ethy! 4 4-difluoro-3-hydroxypentanvate. At (° C, to a solution of diethyl 2,2~
difluoropentanedicate (1 g, 4.46 mmol} in THF/methanol (6/4 mL) was added sodium
borohydride {253 mg, 6.7 oumol) portionwise. After addition, the mixture was allowed to stir
at 07 € for 30 min; then warmed up to rt and stirred Lh. The reaction was guenched by addition
of NHaCl solution; extracted with ethyl acetate (30 mL x 2. The combined organic phase was
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washed with brine; dried with anhydrous NapS(ha, filtered and concentrated in vacuum. The
residue was purified by colonmn  chromatography to  give ethyl 4.4-difluors-3-
bydroxypentanoate (800 mg). LCMS (ESI+): ovz = 182.08; [M+H]" found 183.4.

{0767} Step 2. ethyl S-(hengyloxy)-44~difluoropentanoate. At 0° C, to a THF solution of ethyl
4 A-difluoro-S-hydroxypentancate (8300 mg, 4.4 mmol} was added NaH (60% dispersion in
mineral oil, 264 mg, 6.6 mmol} and stirred for 10 min. Benzyl bromide (6.6 mmol, 784 gL}
was added; slowly warmed up to 1t and stirred for Th, The reaction was quenched by addition
of NHuCl solution; extracted with ethvl acetate (30 mL x 2}. The combined organic phase was
washed with brine; dried with anhydrous NenSQs, filtered and concentrated in vacuum. The
residuc was purified by column chromatography to give ethvl 5-(benzyloxy)-4.4-
difluoropentanoate (1.17 g, 97% vield).

{0768} Step 3. S-(bengyloxyi-4,4-diflucro-N-methoxy-N-methylpentonamide. To a solution
of ethyl S-(benzyloxy)-4,4-diflecropentancate {1.17 g, 4.3 nunch) in methanol was added
MNaOH sohution (2 M, 4.3 mb) at RT. The reaction mixture was stirred for 2h. It was acidified
with I N HCI solution and extracted with DCM (20 mL x 3). The combined organic phase was
dried with anhydrous Na:SQs, filtered and concentrated in vacuum. The crude product was
used directly for the next step without further purification.

{0769} To a mixture of S-(benzvloxyi-4,4-difluoropentancic acid (720 mg, 2.95 mmol) in THF
(10 mL) was added HATU (1.35 g, 3.53 mmol}, DIEA (1.29 mL, 7.37 mmol}, and N, {-
dimethylhydroxylamine hydrochloride (346 mg, 3.53 mmol}, The reaction mixtare was stirred
at RT for 3 h. H:0 (10 mL) was added to the mixture; 1t was extracted with DCM (20 mb x 2).
The combined organic phase was dried with anhvdrous NazS04, filtered and concentrated in
vacaum. The residue was punfied by column chromatography to give S-(benzyloxyy-4,4-
diflaoro-N-methoxy-N-methyipentanamide (300 mg). LCMS (ESE+): m/z = 287 13; {M+H]"
found 288.10.

{08776] Step 40 o-(benzploxyd-3,S-diflucrohexan-2-one. At 0° C, 1o a THF solotion of S-
{benzyloxy)-4,4-difluorc-N-methoxy-N-methyipentanamide (300 mg, 1.0 mmol} was added
methvimagnesium bromide i THF solution (3 M, 0.7 mL, 2 mmol}. It was allowed to stir at
0° C for 30 mun. The reaction was quenched by addition of NHiCl solution; extracted with
cthyl acetate (30 mL x 23 The combined organic phase was washed with brine, dried with
anhydrous NazSOq, filtered and concentrated in vacuum. The residue was purified by colamn

chromatography to give 6-(benzyvioxy}-5,5-difluorchexan-Z-one {200 mg}.

(s3
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{8771} Step 3 2-(d-{bengyioxy)-3,3-difluorobusyli-1,8-naphthyridine. To a mixture of 6-
{benzyloxy}-5 5-diftuorohexan-Z-one {200 mg, 082 mmol}) and Z-aminopyridine-3-
carbaldehyde (131 mg, 1.07 mmol) in EtOH (10 mL) was added L-proline {48 mg, 0.41 ramol}).
The mixture was refluxed at 85° C for 12 hs. LCMS indicated the reaction was completed. The
mixture was concentrated vnder reduced pressure. The crude product was purified by column
chromatography (Hexanes/Ethyl acetate=1/1 € 1.3} to give 2Z-(4-{benzyloxy}-3,3-
diftuorobutyl}~1,8-naphthyridine (160 mg, 59% vicld) as a vellow solid. LCMS (ESH) m/z =
328.14; [M+HT found 329.18.
{0772} Step 6 2,2-diffucro-4-(5,6,7, 8-tetraliydro-{ S-naphthyridin-2-y&} butan-i-ol. A flask
containing 2-(4-(benzyioxy}-3,3-diflucrobutyl}-1,8-naphthyndine {160 mg, 0.49 mmol) was
charged with PA(OH): (20 wt% on carbon, 15 mg) and then diluted with MeOH (3 mL}. The
flask was evacuoated and backfilled with Hoa for 3 cyeles and then stirred under an Ho atmosphere
for 15 h. The mixture was filtered through a pad of CELITE® and concentrated i vacuo to
give 2.2-difluoro-4-(5,6,7 8-totrahydro-1, B-naphthyridin-2-vl) butan-1-ol which was used
without further purification. LCMS (ESIH+): m/z = 242 12; [M+H]" found 243.024.
{8773} Step 7. 2,2-diffuoro-4-(5,6,7,8-tetraliydro-1, 8-naphthyridin-2-yf) batanal. To a
solution of 2,2~-difluoro-4-(5,6,7 R-tetrahydro-1,8-naphthyridin-2-v1} butan-1-ol (35 mg, 143
umol) in CH2Cl (2 mbL) at room temperature was added Dess-Martin periodinane (54 g, 152
pmoly and the resulting mixture was stirred for an additional 2 h at room temperature. Then 2-
methoxyethan-f-amine (17 mg, 219 uymol) was added followed by sodium
triacetoxvborohydride (77 mag, 364 pumol). 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-diftaoro-N-(2-methoxyethyl}-4-(5,6,7 8-tetrahydro-1 &-naphthyridin-2-v1) butan-1-amine.
LCMS (ESI+) my/z = 299 18; [M+H]" found 300833,
{0774] Step 8 methyl  (8)-2-{{(henzyloxylcarbonyilamino}-4-{{ 2, 2-difhuoro-4-(5,6,7,8-
tetrafiydro-§ 8-naphthyridin-2-p} butyl) (2-methoxyethyllamine) butancate. The reaction
solution  of 2 2-difluoro-N-{Z-methoxyethyi}-4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-yi}
butan-L-amine (15 mg, 50 pmol), methyl (8}-2-({(benzyloxycarbonyilamino)-4-oxobutanocate
{4 mg, 60 umol}, and sodium cyanoborchydride (4 mg, 60 pumol} in DCM / MeOH (1/ 8.5 mL)
was stirred at room temperatare for 12 h. The reaction mixture was concentrated and purified
by reverse phase chromatography to provide methyl {8)-2-(({benzyloxyjcarbony Haming)-4-
{{2.2-diftuoro-4-(5.,6,7 8-totrahydro- L 8-naphthyridin-2-vl} butyly (2-methoxyethyllamino)
butanoate. LCMS (ESH): nv/z = 548 28, [M+H]" found 549.337.
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[8778] Step 9 {S)-2-amino-4-((2,2-difluoro-4-{5,6,7, 8~sctrab ydro- I, 8-naphthyridin-2-yi}
buatyly  (Z-methoxyethyliaming)  butanoic acid. To a solution of methyl (8)-2-
{{{benzyloxyjcarbonyljanuno}-4-{{2.2-difluore-4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-vl)
butyl) (Z-methoxyethylamino) butanoate (20 mg, 36 umol) in 4:1:1 THF/MeOHHR0 (1.0
mL} was added LiOH (3 mg, 109 umol) and the resulting mixture was stirred at room
emperature for 2 h. The mixture was then neutralized with AcOH and purified by preparative
reverse phase HPLC to give (8)-2-({{benzyloxvicarbonvlanuno}-4-({2,2-diffluoro-4-(3,6,7 8~
tetrahvdro-1.8-naphthyndin-2-vl} butyl} (2-methoxvethylamino) butancic acid. LLMS
(ESI+): m/z = 334 .27, [M+H]™ found 535.184.

{0776} A flask contamning (S)-2-({{benzyloxycarbonylamino)-4-((2,2~difluoro-4~(5,6,7.8-
tetrahydro-~1,8-naphthyndin-2-v1} butyl} {Z-methoxyethyvlamine) butanoic acid (14 mg, 26
pnoly m MeOH (1 mL) was charged with Pd{OH) (20 wit% on carbon, 1 mg). The flask was
evacuated and backfilied with Ha for 3 cveles and then stirred under an Hz atmosphere for 12
h. The mixture was filtercd through a pad of CELITE® and concentrated i vacuo to give (8)-
Z~amino~4-{(2,2-dfluoro-4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyl) (2~
methoxyethylDamino) butancic acid. LCMS (ESEH): my/z = 400 23, [M+H]™ foand 401.0667.
{0777} Step 10 B)-4-(( 2, 2-difluoro-4-(5,6,7,8-tetrabydro-1 S-naphthyridin-2-pl} butvl) (2-
methoxyethylamino)-2-(quinazolin-d-ylamine}  hutanoic  acid. A mixture  of  4-
chloroguinazoline (& mg, 49 pmob), {§)-2-amino-4-((2,2-difluoro-4-(3,6,7 &-tetrahydro-1,8~
naphthyridin-2-vi} butyl} (2-methoxvethyDamino) butanocic acid (13 mg, 33 umol), and DIEA
(17 pl, 97 pmol) o PrOH (1 mb) was heated to 85° C for 15 h. The mixture was then
neutralized with AcOH and purified by preparative reverse phase HPLC to give (8)-4-((2,2-
difluorg-4-(5,6,7 8-tetrahydro-1 &-naphthyridin-2-y1}  butyl)  (2-methoxyethyDaming)}-2-
{quinazolin-4-ylamino) butanoic acid. LCMS (ESI+): m/z = 52827, [M+H|" found 529 415
TH NMR (500 MHz, Methanol-<} S8.83 (s, IH).L 8352 (d. J=84Hz, IH), 812 (1, J=78 Hz,
), 785 (1, J=80Hz 2H), 757{(d,J=7T3Hz, 1H), 661 (d,J=74Hz, 1H),532d. J=
78, 50Hz 1H), 372 - 343 {m, 5Hj, 328 ~ 2.94 (m, OH)}, 2.93 - 2.67 (m, 4H), 2.63 - 2.10
{m, 3H), 2.04 - 179 {m, 2H).

18778] Compound 676: (§-2-{12-methyl-2H-pyrazolofd, 3-dlpyrimidin-7-pl} asino}-4-{(2-
phenoxyethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pi} butyDamine} butanvic acid: To
a mixture of (8)-2-amino-4-{(Z-phenoxyethyly (4-(5,6.7 8-tetrahydro-1 8-naphthyridin-2-y1)
2-methyl-2H-pyrazolof4,3-djpyrimidine (43 mg, 258 pmol) and NaHCOs3 (59 mg, 703 pumol)
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and the resulting mixture was heated to 70° C for 1 h and then cooled to 1t and concentrated in
vacuo. The crude residue was purified by prep-HPLC to give the title compound. LCMS
(ESI+): m/z = 5593 (M+H)" TH NMR (400 MHz, Methanol-ds) & ppo 8.28 - 8.65 (m, 2 H)
757{(d,J=734 He, 1 H} 726 (brt, I=795 He, 2H) 687 - 709 (m, 3 H) 6.65 (d, J=734 Hz, |
Hy 511 (brdd, 1=8.50, 5.07THz, | H) 441 (brd, J=4.52 Hz, 2 H) 4.07 (s, 3 H} 3.37 - 3.86 (m,
RH) 248 -300(m. 6H) 1.69-2.17 (m, 6 H).

Scheme 48, Compound 677;
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{8779] Step L ($)-2-{(d-bromopyridin-Z-vl}  amino)-4-({2,2-difluorocthyl} (4-(5,6,7,8-
tetrahiydro-1,8-naphthyridin-2-y8 butyllamino} butanoic acid: To a mixture of (8}-2-amino-
4-{(2,2-dfluorocthyl)  (4-(5.6,7,8-tetrahvdro-1,8-naphthyridon-2-v1)  butylaovuno) butanoic
acid (200 mg, 540 pmol} and 4-bromeo-2-fluoropyndine (105 mg, 394 pmol) n DMSG (4 mL)
was added KoCOs (373 mg, 2.70 mmol) and the mixture was stirred at 100° C for 2 b and then
cooled to 1t and concentrated i1 vacuo to give the title compound that was used withowut further
purification. LEMS (ESI+): m/z = 526.2 (M+H)".

[786] Step 20 S0 2-difluoroethyl}  {4-(5,6,7,8<tetraliydro-1,8-naphthyridin-2-yi}
butyliamino}-2-{pyridin-2-ylaminoe} butanoic acid: To a mixture of {(8§}-2-((4-bromopyridin-
2-y1y anainoy-4-((2,2~-difluorocthyl) (4-(5,6,7 8-tetrabydro- 1, 8-naphthyndin-2-v1) butyljamino)
butanoic acid (200 mg, 380 umol) in MeOH (4 mL) was added 10 wi% PA/C (80 mg} and the
resulting mixture was stirred under an Hp atmosphere for 12 h and then filtered and
concentrated i vacue. The crade residue was purified by reverse phase prep-HPLC to give the
title compound. LOMS (ESI+): m/z = 448 2 (M+H)". 'H NMR (400 MHz, Methanol-ds) d ppm
789 {dd, =514, 1 10Hz, 1 H} 7.55-7.60 {m, 1 H) 740 (ddd, J=R.62,6.97, 190 Hz, 1 H} 7.30
(4, =734 Hz, 1 H) 6.50- 657 (m, 1 H) 646 (dd, J=10.51, 795 Hz 2 H} 5.68 - 6.08 {m, 1 H)
425(dd, }=7.09, 489 Hz, 1 H}333-339(m, 2H} 250284 (m, 10H203-2.14{m, 1 H}
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192-203(m, THYy181-191{m 2H) 1.68-180(m, 2H) 1.58- 159 (m, 1 H} 148139
{m, 1 H).

{0781] Compound 678: {(Sd-((2-(dimethylaminol-2-oxoethyi{(4-(5,6,7 8~tetrakydro-1,8-
naplithyridin-2-yDbutylamino}-2-((2-methyl-2H-pyrazolof4,3-d fpyrimidin-7-
vhaminaibutancic acid. To a mixture of (8})-2-amino-4-((2-{dimethviammo)-2-oxcethyvi}4-
(5,6,7 8-tetrahydro-1,8-naphthyridin-2-viibutyljaminojbutanoic acid {103 mg, 264 amol} and
7-chloro-2~-methyl-2H-pvrazolo{4,3-djpyrimidine (49 mg, 291 wmol) m THF (2 ml) was
added NaHCO: (111 mg, 1.32 mmol} and the resulting mixiure was heated to 70 °C for 1 hr
and then cooled to 1t and concentrated in vacuo. The crude residue was purified by prep-HPLC
to give the title compound. LOMS (ESIH): m/z =524 3

{0782} Compound 679 (S 4-(((R}-2-methoxypropyl) {4-(5,6,7, 8-tetrabydro-1,8-
naphithyridin-2-yi}  butyBaming)-2-{{2-methyl-2H-pyrazelofd, 3-djpyrimidin-7-y8  aminel
butanoic acid: To a mixture of (§)-2-amino-4-({{R)-2-methoxypropvl} (4-(3,6,7 &-tetrahydro-
{,8-naphthyridin-2-vl} butyvhammo} butanoic acid hydrochlonde (100 mg, 231 pmol) and 7-
chloro-2-methyl-2H~pyrazolof4,3-d]pvrimidine {43 mg, 254 umol} in THF (2 mL} and 0
{0.5 mL) was added NaHC(: {97 mg, 1.15 mmol} and the resubting mixtare was heated to 70°
C for 1 h, cooled to 1t, adjusted to pH = 6 by the addition of 1 M ag. HCL and then concentrated
in vacuo. The crude residue was purified by prep-HPLC to give the title corapound. LCMS
(ESI+H): miz = 5292 (M+H)Y. 'H NMR (400 Mz, Methanol-ds) 6 ppm 8.63 (brs, 1 H} 8.50
(5.  H} 7.59(d. /=T34 Hz, 1 H) 667 (d, /=734 Hz, 1 H} 515 - 535 (m, 1 H) 5.08 {br dd,
J=R38, 532 Hz, 1H) 410, 3354 -375(m, 6 H) 349 -353 (m, 2H) 341 (s, 5H) 2.77
~285(m, 4H)253-274 (m, 2H) 1.79- 1.99 (m, 6 H}.

{87831 Compound 688: (8)-4-({2-fluoro-3-hydroxy-2-{hydroxymethyDpropyl) (4-{5,6,7,8-
setrghydro-1,8-naphthyridin-2-y} butyllaminol-2-(guinazolin-d-yiamino) butanoic acid. A
solution of {(§}-4-({(3-fluorocoxetan-3-y1) methyl} (4-(5,6,7 8-tetrahydro-1, §-naphthyndin-2-y1)
butyDaming}-2-{quinazohn-4-ylamino} butanoie acid {§ mg) 1 water (1 mL) was added
sulfuric acid (0.1 mL}. The reaction muxture was stirred at 80° € for 6 h. The crade produst
was purified by reverse pbase chromatography to provide (S)-4-((2-fluoro-3-hydroxy-2-
{hydroxymethyDpropvl) {4-(3,6,7 8-tetrahydro~ 1, 8-naphthyndin-2-yvl}  butylamine}-2-
{quinazohn-4-ylaminc) butanoic acid as a TFA salt. LCMS theoretical m/z = 541.3; [M+H]™
found 541.24. 'H NMR (500 MHz, Methanol-ds) 6 884 (s, 1H), 830 (d, /=83 Hz, 1H), 8.13
(ddd, J=84,72 12 Hz IHL 793 -780(m, 2H), 758 (d,J=T4 Hz, IH)L 662(d, /=73
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Hz, TH}, 540 - 523 {m, 1H), 3.92 - 3.63 {m, 6H), 3.63 — 3.41 (m, 3H}, 2.95 - 2.62 {m, 8H},
241 (s, 1H), 2.06 — 1.66 (m, SH).
{0784] Compound 681: (8}-4-(S-hydroxypropyl) (4-(5,6,7,8-tetrabydvo-1,8-naphthyridin-
2-v8} butylaminoi-2-(quinazolin-d-ylamina} butanoic acid. Prepared according to Scheme A
using Procedure A with 3-aminopropan-1-ol, Procedure H with 4-chloroquinazoline, and
Procedure P. LCMS theoretical m/z = 493 3. [M+H}+, found 493 2.
Scheme 49, Compound 682;
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[0788] Step 1. (83-2-((5-bromopyrimidin-4d-yl} amino}-4-{{2-(4-fluorophenoxylethiyl) {4~
(3.6,7,8-tetralydro-1,8-naphthyridin-2-yl} butyfamine} butanvic acid: To a mixture of (8)-
2-amino-4-{({2-{4-fluorophenoxy jethyvl) {4-(5,6,7 B-tetrahydro-1,8-naphthyridin-2-vi)
butyhamino} butanoic acid hvdrochloride (150 mg, 312 pmol) in 4:1 THFH20 (3 mol) was
added S-bromo-4-chloropyrimidine (66 mg, 343 pmol) and NaHCGs (79 mg, 936 punol} and
the resuliing mixture was heated to 70° C for 2 b and then cooled to 1t and concentrated in
vacuo to give the title compound that was used without further punification. LCMS (EST+): nv/z
= 6149 (M+H)"

{87861 Step 2: (8-4-((2-{4-fluorophenoxylethyl) (4-{5,6,7,8-tetrahydro-1,8-naplithyridin-2-
v butybamino)=2-(pyrimidin-d-ylaminoe) butanoic acid: To a muxture of (8)-2~((3-
bromopyrmidin-4-vl}  amino)-4-({2-(4-fluorophenoxyjethvly  (4-(5.6,7 8-tetrahvdro-1,8-
naphthyridin-2-vi} butyllamino} butanoic acid (188 mg, 312 umol} in MeOH {20 mL} was
added 10 wt% PA/C (200 mg) and the resulting mixture was stirred under an Ho atmosphere
for12 h and then filtered and concentrated i vacuo. The crude residue was purified by reverse
phase prep-HPLC column to give the title compound. LEMS (ESIH): vz = 523 .2 (M+H)Y™ 'H
NMR (400 MHz, Methanol-ds) S ppm 830 (5, T HY 790 (brs, 1 H} 7.29 (4, 3=7.02 Hz, 1 H)
690-70 (m, 2H) 681 -689 (m, 2HY646(d, J=745 He, 2 H) 449 (brs, 1 HY 415 (¢,
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=326 He, 2HY334-341 (i, 2H}2.82-330(m, 6 H) 2.59-280(m, 4 H) 2.24 (brd, J=5.26
Hz 1HYZ2.00-2.32 (m, 1 H) 1.66-1.956 (m, 6 H).
{0787] Compound  683: {(R)-d-({{R)-2-methoxypropyl) {4-(5,6,7 8-tetralydro-1,8-
naplithyridin-2-p}  butyhaminop-2-({6-phenyipyrazin-2-pl} amine} butancic acid. From
chiral SFC separation of example 224, LCMS (ESIH): m/z = 3333 (M+H)Y". TH NMR (400
MHz, DMSO-ds) S ppm 1442 (brs, THYO87 - 1012 (m, 1 H) 840 (s, 1 H) 8.15 (b s, 1 H
801 -8.10(m, 3 H) 791 (brs, L Hy 7.60 (brd, /=684 Hz, | H) 740 - 7.53 (o0, 3H) 657 -
6.65(m, L H)453¢brs, TH)3.84¢brs, 1 H 342 brs, 2H}3.28 (brs, 2 H) 3.25 (4, J=3.09
He SHY3 17 (brs, 4 H) 2.7  (brd, /=630 Hz, 4 H} 215241 {m, 2 H} 1.64 - 1 86 (m, 6 H)
L.09 (brdd, /=827, 6.28 Hz, 3 H).
{6788} Compound 684: (S}-d-((2-{2~-oxopyrrofidin-l-pl} ethyl} (4-(5,6,7 8-tctrabiydro-1,8-
naphthyridin-2-p}  butyllaminol-2-(quinazolin-d-ylamino)  butancic  acid.  Prepared
according to Scheme B using Procedure F with 1-(2-aminocthvlpyrrolidin-2-one, Procedure
H with 4~-chloroquinazoline, and Procedure P, LCMS theoretical m/z = 546 3. [M+H|+, found
546.3.
{8789} Compound 6838 (8)-2-({3-cyanopyrazin-2-y8}  aminel-4-{cyclopropyl(4-(5,6,7,8-
terralipdio-1,8-naphthyridin-2-yi butyllamine) butanocic acid: To a mixture of (28)-2-amino-
4-{eyclopropyl-[4-(5,6,7 8-tetrahydro-1,8-naphthvndin-2-y1} butyliaminolbutanoic acid (150
mg, 433 pmol) in i-PrOH (G mL) was added 3-chloropyrazine-2-carbonitrile (66 mg, 476 pmol)
and DIPEA (377 pL., 2.16 nunol} and the resulting mixture was heated to 70° € for 1 b, cooled
to 11, and then concentrated # vacuo. The crude residue was purified by prep-HPLC to give
the tithe compound. LCMS (ESI+): m/z = 4502 (M+H)™. 'H NMR (400 MHz, Methanol-da): &
ppm 824 (d, J=243 He, 1 H) 785 (4, J=243 Hz, 1 H) 735 (d, J=7.28 Hz, 1 H} 6.48 {4,
J=TS50Hz 1 HYO639 (/=706 Hz, T HY4.50(, J=529Hz, 1 H}333-346(m, 2 H)300-
37 (m, FH253-295(m, THY 229-242(m, 1 H} 2.15 {(dq, J=14.72, 502 Hz, 1 H) 1.58
«2.00(m, 7HY054-0.79 (m, 4 H).
{0790} Compound 636: ($)-2-{(3-cyanopyrazin-2-yl} amino}-4-{(2-{4-fluorophenoxyjethyf}
{4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-yl} butyllamino} butanocic acid: To a muxwure of
{§)-2-anmino-4-{(2-(4-fluorophenoxyethyl} {4-(5,6,7 8-tetrabydro-1,8-naphthyridin-2 -y}
butyllamino} batanoic acid hydrochloride (130 mg, 337 ymol) in /-PrOH (3 mL} was added 3-
chloropyrazine-2-carbonitrile (32 mg, 371 pmol) and DIPEA (294 ul, 1.69 mmol} and the
resulting mixture was heated to 70° C for | b, cooled to i, and then concentrated i vacuo. The
crude residue was purified by prep-HPLC to give the title compound. LOMS (EST+): m/z =
311
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5482 (M+HY". TH NMR (400 MHz, Methanol-ds) 8 ppm 8.18 (d, J=2.43 Hz, 1 H) 781 {4,
J=243Hz 1 HY7.31 (L /=728 Ho 1 H)6.78 - 7.01 {m, 4 H) 6.46 (d. J=7.28 Hz, L ) 4.52 (¢,
JEES51HZ Y409 -432 (0, 2HY333-344(m, 2H) 2.76 - 329 (m, 6 H} 2.52 - 2.74 {m,
A4y 223-242(m, H)Y 2.15{dg, =14.75,486 Hz, Tt H} 1.67- 1 91 (m, 6 H}.

Scheme 38, Compound 687:
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{8791} Step L {Sk-tert-butpl 4-{{2-acetamidoetiyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-
2-y8) bugyliamino)-2-(bengofdfthiorol-2-ylamine} butanoate: To a mixture of (S)-tert-butyl 4-
{{2-acetamidoethyl) (4-(5,6,7 B-tetrahydro-1 8-naphthyridin-2-y1) butvhammo)-2-
amipobutancate (150 mg, 335 umol} and 2-chlorobenzofdjthiazole (47 mg, 279 pmol} in t-
AmOH (3 ml} was added 2.0M t-BuONa in THF (279 pl., 558 pool) then #~BuXphos Pd G3
(22 mg, 28 wmol) and the resulting mixture was heated to 100° C for 15 h, cooled to 1t, and
then concentrated /n vacuo to give the title compound that was used without further
purification. LCMS (ESI+): m/z = 581 4 (M+H)Y".

[0792] Step 20 (8)-4-{(Z-acetamidoethyl}  {4-(5.6,7,8-tetrahydro-1,8-naphthyridin-2-yi)
buryllamine)-2-(benzofdlthiorol-2-vlamine}  burancic  acid:  (S)tert-butyl  4-((2-
acetamidoethyl} {4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-v1} butvlamino}-2-
{benzofdithiazol-2-vlamino} butancate (200 mg, 332 umol) was taken up in 3:1 DCM/TFA (2
mk} and the resulting mixture was stured at #t for 5 h and then concentrated i vacuo. The
crude residue was purtfied by reverse phase prep-HPLC 1o give the title compound. LCMS
{(ESI+): my/z =525 2 (M+H)Y". 'H NMR (400 MHz, DMSO-ds) 8 ppm 8.17 (br d, J=5.62 Hz, 1
775 (brt, J=3 14 He, T H)766(d, /=T 70Hz, T H) 736(d.J=795Hz L H) 721 (1, /=758
He, 1THD6.96-7.08 (m, 2H) 6,72 (brs, | N 624 (d, =721 He, L H) 438 (brd, J=5.14 He,

31z
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THI320-328{(m, 2H)3.06-3.18¢m, 2 H} 251 -278 (m. 8 H} 241 (brt, /=734 Hz, 2 H)
186-207(m ZHy 168 - 183 (m SH)149-161(m, 2H) 1.35- 147 (m, 2 H).

{0793} Compound 688: (8)-2-{(1-methyl-1H-pyrazolo{3, 4-djpyrimidin-4d-vl} aminoj-4-((4-
(5,6, 7, 8~tetrabydro- 1, 8-naplthyridin-2-yi}  butyl)  (2-42,2,2-¢rifluoroethoxyplethylamino}
butanocic acid: To a mixture of (S)-2-amino-4-{{4-(5,6,7 8-tetrabydro-1, 8-naphthyridin-2-v1}
butyl) (2-(2.2, 2-tafluoroethoxyethy Jamino) butanoic acid (140 mg, 259 pmol) in THF (4 mL)
and HoO (1 ml) was added 4-chloro-1H-pyrazolo]3,4-djpyrinudine (44 mg, 259 wmol) and
MNaHCG3 {109 mg, 1.29 mmol} ) and the resulting muxture was heated to 70° C for T h, cooled
to 1t, and then concentrated in vacue. The crude residue was purified by prep-HPLC to give
the title compound. LCMS (ESTH): m/z = 565.2 (M+H)" 'H NMR (400 MHz, DMSQ-ds} §
pom 36 (brd, =721 He, THIE23 (5, TH}B IS (5, 1 H}6.99(d, /=734 Hz 1 H) 641 (brs,
TH6.17(d, /=734 Hz, 1H) 473 (brd, J=526 Hz, 1 H}3.98{qd. /=94], 1.71 Hz, 2H} 3.89
(8. 3H}3.63(brt, =581 Hz 2H)322¢brt, J=520Hz 2 H)235-2.75(m, TH) 242 -2.48
(o, FH} 234 (brt, ST 46 Hz, 2HY 197 - 210 (m, L Hy 1.87 ¢brd, /=587 Hz, 1 H) 1.73 (g,
J=569Hz, 2H) 146~ 156 (m, 2 H) 1.37 {(brd, /=709 Hz, 2 H).

{8754} Compound 689: {8}-2-((S-cyciopropylpyrindin-2-yi} amipo)-4-{{2-(2,2~
difluorocthoxylethyl) (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pl} butyflamino} butanocic
gcid: To amixture of (S)-2-amino~-4-{(2-{2,2-difluoroethoxyethvl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butyDamino) butanocic acid {150 mg, 362 umol} in THF (1 mL} and H0
{0.25 mL} was added NaHCOs5 (91 mg, 1.09 mmol} then S-cyclopropyl-2-fluoropyrimiding
{100 rag, 724 pmol) and the resulting vuxture was heated to 70° C for | b, cooled to 11, 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 = 5333 (M+H)Y"
'H NMR (400 MHz, Methanol-ds) 8 ppm 8.54 (brs, 2 H) 7.60 (d. /=728 Hz, 1 H) 6.66 {(d,
J=TS0Hz, THI585-620(0m, L HY4.82-487(m, 1 H)3.93-401(m, 2H)3.79(d, /=14.77,
3S53Hz 2H)340-357¢m 6 H}332-340(m, 2H)2.76-285(m, 4 H)2.32-2.65(m, 2
Hy174-203{m, 7H) 1.04- 112 (m, 2HY 0.78 - 0.85 (m, 2 H).

{0795} Compound 690  (8}-4-((2-(2, 2-difluorcethoxyiethyl) (4-{5,6,7,8-tesrabydro-1,8
naphthyridin-2-yl) butylansino)-2-{{6-phenyipyrimidin-4-pl} amino} bhutanoic acid: To a
mixture  of  (SpZ-ammo-4-((2-(2.2-difluorocthoxyjethyly  (4-(5,6,7 8-tetrabydro-1,8-
naphthyridin-2-vl} butylamino) butanoic acid (150 me, 362 umol} in THF (1 mb) and HO
{0.25 mb} was added NaHCO: (91 mg, 1.09 munol} then 4-chloro-S-phenylpyrinudine (138
mg, 724 pumol} and the resulting muixture was heated to 70° C for 2 h, cooled to 1t, adjusted to
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pH = 6 by the addition of 1 M ag. HCY, and then concentrated in vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 5693
(M+H)", "H NMR (400 MHz, Methanol~ds) 8 ppm 8.81 (s, | H) 787 (4, /=750 Hz, 2 H) 7.54
STAT i, AHY 729, 1 H) 6.66(d, =750 Hz, FH) S86-619(m, TH)5.09(brs, 1 H) 3.98
(brs, 2HY3.79 {(td, /=14.72,342 Hz, 2 H) 3.41 - 3.62 {m, 6 H) 3.34 (brd, J=7.94 Hz, 2 H)
275-286(m, 4 H)2.35-2.66 (m, 2 H) 1.74 - 2.00 {m, 6 H).

Scheme 51, Compound 691:
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[0796] Step 1. {8)-2-((5-bromopyrimidin-4-yi} amino)-4-({2-(2,2-difluoroethoxyethyll (4-
{5.6,7,8-tetrabiydro-1 S-naphthyridin-2-p§} butylamine) butanoic acid: To a mixture of 5-
bromo-4-chloro~-pyrimudine (77 mg, 398  umwol} and (8}Z-amino-4-((2-(2,2-
diftuorcethoxyiethyl)y (4-(3,6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butvDamino} butanocic
acid (150 mg, 362 pmol} in THE (2 mL) HoQO (0.5 mL) was added NaHCOs (152 mg, 1.81
mmol) and the resulting mixture was heated to 70° € for 2 h, cooled to 1t, and then concentrated
in vacuo to give the title compound that was used without further purification. LCMS (ESI+):
m/z = 3713 (M+H)".

{0797} Step 2. (8)-4-({2-(2.2-difluorocthoxyjethyl) (4-(5,6,7 8-tetrahydro-1,8-naphihyridin-
2-v8} butyllamino)-2-{(5-phenyipyrimidin-4-y) amino) butanoic acid. To a muxture of
phenylboronic acid (38 mg, 315 umol) and (53-2-((3-bromopynmidin-4-y1} ammo}-4-((2-(2,2-
difluorgethoxylethyly (4-(3,6,7 &-tetrahydro-1 8-naphthyridin-2-vl} butvlamino} butanoic
acid (150 mg, 262 ;,imol) in dioxane {1 mbL} and H2O (0.25 mb) was added Pd{dppH)Cl (19

2 h, cooled to rt, and then concentrated in vacuo. The crude residue was purified by roverse

phase prep-HPLC to give the title compound. LCMS (ESIH): nv/z = 5692 (M+H)". 'H NMR
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{400 MHz, DMSO-de3 dppm 846 (s, L H} B0 (5, 1 H} 740 -757 (m, SHY 701 - 7.09 {1, 2
Hy647(hbrs, TH)S590-631(m, 2H) 434 (brd, J=4.89 Hz, 1 H) 3.63 (td, }=1522, 379 He,
2HY3SS (brt, J=S38HzZ 2H) 318327 (o, 2HY253-293 (m, 8 HY 240 (, =746 Hz, 2
F3189-202¢(m, 2 H) 168 -1.78(m, 2H} 1.22- 158 (m, 4 H).

{0798} Compound 692:  (8)-4-((2-(, 2-difluvroethoxylethyl) (4-(5,6,7,8-¢etrabiydro-1,8-
naphthyridin-2-yl) butyDamino)-2-{(2-(pyridin-3-yi} guinazolin-4-yl) amino) butanoic acid:
To a mixture of (S)-Z-anuno-4~{(2-(2,2-difluorocthoxyjethyhy (4-(5,6,7 8-tetrabydro-~1,8-
naphthyvridin-2-y1} butyDamino) butancic acid (150 mg, 362 umol} and 4-chloro-2-(3-
pyndybgquinazeoline (96 mg, 398 umol} in DMA (4 mL) was added DIPEA (315 ub, 1.81
mmol} and the resulting nmuxture was heated to 70° C for 12 h, cooled to 1. and then
concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (ESTH): m/z = 620.3 (M+H)™ TH NMR {400 MHz, Methanol-d4) & ppm
956 (d, J=1.54 Hz, | H) 8.84 (dt, J=8.10, 1.79 Hz, 1 H)} 8.62 {dd, J=4.96, 1.65 Hz, 1 H} 8.11
(d,J=838Hz, ITH)y775-781 (m, 2H) 746 -758(m, 2ZH) 715 (d, }=728 Hz. | H) 6.29 -
638 (m, 1 H}368-603¢m, 1 H)4.91-493 (m, | H)3.83 ¢, J=5.07Hz, 2H) 3.58 - 3.69 {m,
THY3.63(id, J=14.55, 375 Hz, T H}333-340(m, T HY3.17-328 {m, 1 H)3.02 - 315 {m,
THY3 07 (brs, 1 HI301-328(m, FH)288-299(n, L H}251-2064 (m, 4H)2.37-250
(o, PH)Y2.25-237 (m, 1H) 1.61 ~ 1.86 (m, 6 H).

[0799] Compound 693:  (8)-2-((6-({ H-pyrazol-l-pl) pyrimidin-4-pi} aminop-4-((2-(2,2-
diffuoroethoxyjethyl}) (4-(5,6,7.8-tetrakyidro-1,8-naphshiyridin-2-yi} butvllaming) butanocic
acid: To a nuxture of {8)-2-amino-4-((2-(2,2-ditluoroethoxyjethyl) (4-(5,6,7 8-tetrahydro-~1 8-
naphthvridin-2-y1} butyDamino) butanocic acid hydrochloride (150 mg, 333 umol) and 4-
chloro-6-( 1H-pyrazol-1-y1} pyrimidine (66 mg, 366 wmol) in BDMA (4 mL} was added DIPEA
{290 pL. 1.66 mmol} and the resulting nuxture was heated to 70° C for 12 b, cooled to 1t and
then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LOMS (HSTH): m/z = 5593 (MHH). 'H NMR (400 Mz, Methanol-
dyy 6ppm 850, J=243 He, T HNE3 1 (brs, THD 774, 1 H) 713 -724 n, T HY 694 (5, 1
Hy6s51(d,J=221He, T HY642(d, =728 He, L H}S.77-6.13 (m, 1 HY4.50 ¢brs, L H)3.77
~387 (o, 2H)3.63-375{(m, 2H)333-343(m, 2H)3.15(brd, =948 Hz, 2H) 283 -3.07
(m, 4H}256-273¢(m 4 H)2.18-231(m, 1 H}2.03-2.16 (m, 1 H) 1.64 - 1.9]1 (m, 6 H).

Scheme 52, Compound 694:
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{0808] Step 1. (8)-2-((5-bromopyrimidin-d-yl} aminol-4-({2-(2,2-difluoroethoxyjethyl) (4-
{5,6,7,8~tetrahydro-1,8-naphthyridin-2-pl} butyDamino) butanoic acid: To a mixture of 5-
bromo-4-chloro-pyrinudine (77.00 mg, 398.08 umol, 1.1 eg} and (8)-Z-amino-4-{({2-(2,2~
diftluorocthoxyjethyl)y (4-(5.6,7 8-tetrahydro-1,8-naphthyridin-2-yl} butvDamuno} butanoic
acid (150 mg, 362 pmol} in THF (2 mL) Ho( (0.5 mL) was added NaHCOs (152 mg, 1.81
mmol} and the resulting mixture was heated 10 70°  for 2 b, cooled to 1t. and then concentrated
in vacuo to give the title compound that was used without further purification. LOMS (ESI+):
m/z = 571.3 (M+HY",
{801] Step 2. (8-4-((2-(2,2-difluoroethoxyjethyl) (4-(5,6,7 8-tetrabydro-1,8-naphiliyridin-
2-yd} butyllaminol-2-(pyrimidin-4-ylamino} butancic acid: To a mixture of (8)}-2-{{5-
bromopyrnmidin-4-vl)  ammno}-4-((2-(2,2-difluorocthoxyjethyly  (4-(5,6,7 8-tetrabvdro-1,8-
naphthyridin-2-y1} butyhamino) butanoic acid (150 mg, 262 umol) in MeOH (3 mL) was added
10 wt% PA/C (50 mg) and the resulting nuxture was stirred under an Hz atmosphere for 5 h and
then filiered and concentrated i vacue. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (EST+H): m/z = 4931 (M+H). 'H WMR (400 MHz,
DMBO-dsy Sppm 837 {s, I H) 802 (brd, J=3.62 Hz, 1 H) 7.51 {brs, L H) 7.02 {d, }=7.21 Hz,
THYO 57 (brs, TH)639(brs, 1 H) 591 -629 (m, 2 H) 438 (brs, 1 H) 3.62 -3.6%{m, 2 H)
356-360(m 2HY323%brt, J=538Hz, 2Hy2.52-278¢m, § H) 239 (1, }=746 Hz, 2 H)
187-199(m, 1H) 168~ 183 (m. 3H)147-161 (m, 2H) 133-146¢(m, [ H)133-146
{m, 1 H).
Scheme 53, Compound 695:
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{3802 Step I (S)-4-{{(8}-2-Flusoro-3-methoxypropyl) {(4-(5,6,7,8-¢ctrabiydro-1,8-
naphthyridin-2-pl} butyfaminol-2-((2-methoxypyrimidin-4-yl} amino) butanoic acid: To a
mixture of {S)tert-butyl 2-amino-4-({{8)-2-fluoro-3~mcthoxypropyly (4-(5,6,7 &-tetrahydro-
1, &-naphthynidin-2-y1} butyljamino} butanoate (150 mg, 331 wmol) and 4-chloro-2-methoxy-
pyrimiding (40 g, 276 pmol) in t-AmOH (3 mL} then was added 2.0M t-BuONa in THF (276
pk, 552 umol) and -BuXPhos-Pd-G3 (22 mg, 28 wuol) and the resulting mixture was heated
to 100° C for 15 h, cooled to 1, and then concentrated i vacuo to give the utle compound that
was used without further purification. LCMS (ESI+): m/z = 561.5 (M+H)™.
{0843} Step 2 (8} ~4=-{{{&}-2-Fluoro-3-methoxypropyl) {4-(5,6,7,8-tetrabydyo-1,8~
naphthyridin-2-vl) butyDamino)-2-((2-methaxypyrimidin-4-yl} amino} butanoic acid: (8-
tert-butyl  4-{{(8)-2-fluoro-3-methoxypropyl)y  (4-(5,6,7, 8-tetrabydro-1 8-naphthyridin-2-v1}
butyllamino}-2-((Z-methoxypyrimidin-4-v1} amino) butancate {200 mg, 357 pmol} was taken
up in 3:1 DCM/TFA (2 mL) and the resulting muxture was stirred at 1t 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+): mi/z = 305.3 (MH+H)™ 'H NMR (400 Mz, DMSQ-de) § ppm
433 ¢brs, 1Hy 1123 {brs, 1 H) 10.10 (brd, /=18.58 He, L H} 812 (brs, 1 H}8.02(d, J=6.85
Hz, THY 761 (4, =734 He, TH 656 -679(m, 2H) 520 - 551 {m, 1 H) 458 - 482 {m, |
Hy401 (5, 3H)334-365(m, 8331 8,3 H3 20 (brs, 2H) 264 - 279 (m, 4 H) 2.41 (br
d, =12.10Hz, T H)2.20-234 (m, 1 H} 1.63 - 1.85 (m, 6 H}.
Scheme 54, Compound 696:
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{6804} Step i {83-4-(((S)-2-fluoro-3-methoxypropyl) {4-(5,6,7,8-teiraliydro-1 8-
naphihyridin-2-yi) butyBamino)-2-({ 2-methoxypyrimidin-4-vl} amino) butanoic acid: To a
ouxture of (Si-tert-butyl Z-amino-4-(((S)-2-fluore-3-methoxypropvl} {4-(5.6,7 8~tetrahydro-
{.8-naphthyridin-2-vl} butyDamino} butancate (150 mg, 331 wmol} and 6-chloro-NN-
dimethylpyrimidin-4-amine (44 mg, 276 gmol} in t-AmOH (3 mL}) was added 2.0M t-BuQONa
in THF (276 b, 552 umeol} and ~BuXPhos Pd G3 {22 mg, 28 umol) and the resulting mixture
was heated to 100° C for 2.5 h, cooled to w1, and then concentrated i vacuo to give the title
compound that was used without further purification. LCMS (ESI+): m/z = 5745 (M+H)y"
{8805] Step 20 (S)-2-{{6-(dimethylaminolpyrimidin-4-vl)  amino)-4-(((3)-2-fluoro-3-
methoxypropyl) (4-03,6,7,8-tetrabydro-1,8-naphihyridin-2-yi} butylamine} butanoic acid:
{S)-tert-butyl 2~{{6-{dimethylamimopyvrimidin-4-vi} amine}-4-(((S)-2-fluoro-3-
methoxypropyl} (4+(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1} butyDamine) butancate (200
mg, 349 umol} was taken up 1n 3:1 DUCM/TFA (2 mL) and the resulting muxture was stirred at
rt tor 16 h and then concentrated i vacuo. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LOMS (ESIH): mv/z = 5183 (MDY, "H NMR (400
MHz, BDMSO-ds} Sppm 1407 - 1449 (m, 1 H) 1299-13.76 (m, 1 H) 1124 (brs, 1 H) 844 -
899(m, I H) 848 (brd, /=18 46 He, 1 HY&33 (s, 1 H) 8. 10 {brs, 1 H}7.60(d, /=734 Hz 1
Hy6o6d({d, /=734 Hz, 1H)58T(brs, FH)S25-549(m, L H) 471 (brs, | H)334-364
(o, THY 331 (s, 3H) 3.19¢br d, /=355 Hz, 3H) 3. 12 (brs, 6 H) 2,64 - 279 (m, 4 H) 2.31 -
245 (m, TH) 221 (brs, 1 H} 1.64 - 1.87 (m, 6 F).

Scheme 35, Compound 697:
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{0806] Step L. {(Shdterv-butyl 2-({6-{teri-butylipyrimidin-4-yl) aminol-4-(({8)-2-fluvro-3-
methoxypropyl} (4-(5,6,7,8-tetrabydro-1,8-naphthyridin-2-pl} butyliamino} butanoate: To a
mixture of {§)-tert-butyl 2-amino-4-({{8)-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-
1, 8-naphthyridin-2-vl} butyllamino} butancate (150 mg, 331 pmol} and 4-(tert-butyl)}-6-
chloropyrimidine (47 mg, 276 pool} in +-AmOH (G mL) was added 2.0M +-BuONa in THF
{276 uL, 552 pmol) then /~BuXPhos Pd G3 (22 mg, 28 umol) and the resulting mixture was
beated to 100° C for 2.5 b, cooled to 11, and then concemtrated i vacuo to give the title
compound that was used without further purification. LOMS (ESIH): nvz = 3873 (M+HY™

{88071 Step 2: {8 2-((Gotert-butySpyrismidin-4-yi} aminoj-4-{{{8)-2-fluoro-3-
methoxypropyl) (4-{5.6,7,8-tetrabydro-1 . 8-naphthyridin-2-pl) butyljamine) butancic acid:
(S)y-tert-butyl 2-({6-{tert-butyDpveunidin~4-vl} anino)-4~({(8)-2-fluoro-3-methoxypropyl) (4-
(5,6,7 8-tetrahvdro-1,8-naphthyvnidin-2-v1) butyDaminc} butanoate (200 mg, 341 pmol) was
taken up in 3:1 DCM/TFA (2 mL} and the resulting mixture was stirred at 1t for 16 h and then

concentrated i vacuo. The crude residue was pui‘iﬁed by reverse phase p;"e:‘anPLC o give the

1407-1449¢m, 1 H} 1299~ 1376 (m, L H) 11.24 {brs, 1 H) 844 -8.99 (m, 1 H)8.48 ¢brd,
J=1840Hz THY833 (s, 1 H} & 10 (brs, L H) 760 (d, =734 Hz, 1H)} 664 {d, /<734 Hz, 1
HyS87(brs, IHDS25-549¢(m, L H) 47 {brs, 1 H}334-364(m, 7TH) 331, 3H)3.19
brd, 355 He, 3312 ¢bre, 6 HY 264270 (m, 4 FH) 231 - 245 (m, 1 H) 221 (brs,
H) 1.64- 187 (m, 6 H).

Scheme 56, Compound 698:
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naplithyridin-2-p0})  butyDaminoi-2-({ -phenyipyrimidin-4-pl} amino} butanoate: To a
mixture of {§)-tert-butyl 2-amino-4-({({$)-2-fluoro-3-methoxypropyl} {4-(3,6,7 &-tetrahydro-
1,8-naphthyridin-2-y} butybBamino} butanoate (150 mg, 331 umol} and 4-chloro-2-
phenvipvrimidine (533 mg, 276 wwol} in +-AmOH (3 ml) was added 2.0M t-BuONa in THF
(276 uL, 5352 pmol) then ~BuXPhos Pd G3 (22 mg, 28 pmol) and the resultmg mixture was
heated to 100° C for 5 b, cooled to rt, and then concentrated in vacuo to give the title compound
that was used without further purification. LCMS (ESH): m/z = 607 2 (M+H)".

{0809 Step A {(8)-4-({{8)-2-fluoro-3-methoxypropyl) {4-{5,6,7 . 8-tctrakydro-1,8-
naplithyridin-2-vi} butyDamino)-2-{{2-phenyipyrimidin-4-yl} amino) butanoic acid: {(S)-tert-
butyl 4-({{8)-2-thuoro-3-methoxypropyl} (4-(3,6,7 8-tetrabydro-1, 8-naphthyrnidin-2-vi}
butvhanuno)}-2-((2-pheavipyvrimidin-4-v1} amino) butanoate {200 mg, 330 umol) was taken up
in BCM/TFA (2 ml) and the resulting mixture was stirred at 1t for 16 h and then concentrated
in vacuo. The crude residae was purified by reverse phase prep-HPLC to give the uile
compound. LCMS (ESE+H): m/z = 5513 (M+H)™ TH NMR (400 MHz, DMSO-ds) 8 ppm 8.26
{brd, =772 He, 2H) 815 (brd, J=639 Hz, { H) 7.37 - 746 (m, 3 H) 6.95 {br d, J=7.06 Hz,
TH) 648 (brs, IHD G615 (4, =728 Hz, 1} 450-476 (m, 2H} 335 -347{(m, 2 H) 3.12 -
32V (m,SHY251-270(m, 6 H)2.28-2.46(m, 4 H} 1.97 (brd, J=7 28 Hz, 1 H) 180 (brs, |
Hy1o8-174{m, 2H) 149 (brs, 2H) 1.28 - 1.40 (m, 2 H).

Scheme 57, Compound 699;
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{0814} Step |1 (Sitert-butyl 4-({({8)-2-fluoro-3-methoxypropyl) {4-(5,6,7,8-tetrabydro-1.8-
naphthyridin-2-yl} butyDamino}-2-{{5-phenylpyrazin-2-yi) aminc) butancate: To a nmuxture
of {Sitert-butyl  Z-amino-4-(({§}-2-fluoro-3-methoxypropyl}  (4-{5,6,7 8-tetrahydro-1,8-
paphthyridin-2-vyl}  butyhamino} butanoate (150 mg,

phenylpyrimidine (83 mg, 276 ymol} in +-AmOH (3 mL) was added 2.0M +~BuONa in THF
(276 uyL, $52 ymoly and #BuXPhos Pd G3 (22 mg, 28 nmol) and the resulting suxture was

331 umol} and  4-chloro-2-

heated to 100° C for 3 h, cooled to tf, and then concentrated in vacuo to give the title compound
that was used without further punification. LCMS (ESI+): mvz = 607 2 (M+H)".

{6811} Step 2 {83 d-{((8}-2-fluoro-3-methoxypropyi {4-(5,6,7,8-teiraliydro~1 8~
naphthyridin-2-yl} butyDaminel-2-((S-phenyipyrazin-2-vi} amino}) butanvic acid: (S)-tert-
butyi 4-{{((S)~2-fluoro-3-methoxyvpropyl) {4-(5,6,7 8-~tctrahydro~1, 8-naphthyndin-2-v1)
butyDamino}-2-{(S-phenyipyrazin-2-y1} amino) butancate (200 mg, 330 pmol) was taken ap in
3:1 DCM/TFA (2 mL) and the resolting mixture was stirred at ¢t for 16 h and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the tuitle
compound. LOMS (ESI+): ovz= 5513 (M+H)" 'TH NMR (400 MHz, DMSG-ds) 8 ppm 14.30
(brs, 1Y 1095 {brs, 1 H)BS6 (s, TH) 817 (5, TH} 8.10(brs, 1H) 792 (d, =728 Hz, 2 H)
778 {brs, P H) 758 (d, I=728 Hz, T H) 738 - 749 (m, 2 H) 7.29 - 737 (m, | H} 6.62 (4,
J=706 Hz, THY322-548{m, P HY4 50 (brs, 1 H} 334 -365(m, 8 H}3.31 (s, 3 H} 3.13 (s,
2H264-279(o, 4 H) 234 (brs, 1 H)2.22(brs, 1 H) 1.63 - 1.86 (m, 6 H).

Scheme 58, Compound 760:
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{0812] Step U (8)-tevt-buyl 4-(((8)-2-fluoro-I-methoxypropyl) (4-¢5,6,7 8~tetrahydro-1,8-
naplithyridin-2-vl} butyDaminol-2-((6-phenyipyrazin-2-yli} amine) butanoate: To a mixture
of  (8)tert-butyl  2-amino-4-{({({8}-2-fluoro-3-methoxypropyly  {(4-(5,6.7 &-tetrahvdro-1,8-
naphthyvridin-2-v1) buiyhamino) butanoate (130 mg, 331 umol) and 2-chloro-6-phenylpyrazine
{53 mg, 276 pmotl) was aaded to t-AmOH (3 mL} then was added 2.0M t-BuONa m THF (276
ph, 552 pmol) and ~-BuXPhos Pd G3 (22 mg, 28 pmol) and the resulting mixture was heated
t 100° C for 5 hy, cooled to 1t, and then concentrated in vacuo to give the title compound that
was used without further purification. LOMS (ESIH+) m/z = 6072 (M+H)Y"

{6813} Step 2 {(8$3-4-{{{8}-2-fluoro-3-methoxypropyd {4-{5,6,7,8-tctrahydro-1,8-
naphithyridin-2-y} butyDamino}-2-{{6-phenylpyrazin-2-yl) amina} butanoic acid: {S)-tert-
butyl  4-({{5)-2-fluoro-3-methoxypropyl) (4~(5.6,7 8-tetrabydro-1, R-naphthyndmn-2-v1)
butylamino}-2-((6-phenylpyrazin-2-vl) amino) butanoate (20() mg, 330 pmol) was taken up m
3:1 BCM/TFA €2 mb} and the resulting mixture was stirred at vt for 16 h and then concentrated
in vacuo. The crude residue was purified by reverse phase prep-HPLC to give the uitle
compound. LCMS (EST+): vz = 551.3 (M+H)Y". 'H NMR (400 MHz, DMSO-ds) 8 ppm 8.26
(G, THYT790-802{(m, 3H) 737 -746 (m, 3 H) 6.99 (4, J=7.06 Hz, 1 H) 6.18 {dd, }=7.28,
243Hz, 1H}455-480(m, 1 H}443(brd, J=573Hz, 1 H)336-350(m, 2 H}3.09-324
(o, SHY2352-277(m, 7TH) 229 -247 (m, 3 H) 2.00 (brdd, }=13.34, 650 Hz, 1 H) 1.77 -
I88 (o, PE 164-174 00 2H) 145 - 156 (m, 2H) 1.31 - 141 (0. 2 H).

{0814} Compound 781: (8)-4-((4-(5,6,7.8-tetrabydro-1,8-naphthyridin-2-y0)  butyl} (2~
(2,2, 2-triftuoroethoxylethylanine)-2-{{S-@rifluvromethyBpyrimidin-2-yl} amine) butanvic
acid: To a nuxture of (S)-2~amino-4-({4-(5,6,7 8~tctrahvdro-1,8-naphthyridin-2-v1) butyl) (2-
(2.2, 2-wwifluoroethoxyiethyllamino} butanocic acid (140 mg, 259 pmol) in THF (4 ml) and HhO

322
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{1 mL) was added 2-chloro-3-(influcromethvlipynmidine (52 mg, 285 pmol) and NaHCO;
{109 mg, 1.29 mmol} and the reselting mixture was heated to 70° € for 1 b, cooled to 1t, and
then concentrated in vacue, The crude residue was purified by reverse phase prep-HPLC 1o
give the title compound. LCMS (EST+): m/z = 3792 (M), 'H NMR (400 MHz, DMS0O-ds)
Sppm 8.64 (s, ZH} 8 I18¢{d, S=T21 Hz, 1 H) 702 (4, J=734 Hz, 1 H) 644 (brs, 1 H) 6,19~
627{m, 1 H)6.19-627(m, 1 HY 438 - 446 (m, | H) 3.94 - 4.06 {m, 2 H) 3.65 (br s, 2 H)
320-328{(m, 2H) 254278 (mo, THY 242 -248 (o, F HY 237 (1, =T 52 Hz, 2H) 1.94 -
205 (m THY 181 -191 (o, T H) 170 - 1.79 (m, 2 H1) 1.53 (ig, ./=13.30, 6.61 Hz, 2 H) 1.32 -
143 (m, 2H).

{0815} Compound 702: ($)-2-((G-cyanopyrimidin-2-yl} amino}-4-{(4-(5,6,7 8-tetrakydro-
1, 8-naphthyridin-2-vl} butyl) (2-(2,2,2-trifluoroethoxylethyllamine} butanvic acid: To a
mixture of (8}-Z-amino-4-({4-(5,6,7 8-tetrahvdro-1,&-naphthyridin-2-y1} butyly (2-(2,2.2-
triffuorosthoxy)ethyvljamine) butanoic acid (140 mg, 259 umol) in THF (1 ml) and HoO (G.25
mL} was added 2-chloropyrimidine-3-carbonitrile (40 mg, 285 umol} and NaHCO3 (109 mg,
1.29 mmol} and the resulting mixture was heated to 50° C for 1 h, cooled to rt, and then
concentrated iz vacuo. The crade residue was purified by reverse phase prep-HPLU 1o give the
title compound. LCMS (BSIH): nv/z = 536.2 (M+H)". TH NMR (400 MHz, DMSO-dq) 8.66 -
8.73{(m, 2H)842(d. =T 40Hz, I H)7.03(d, /=721 Hz, 1 H) 644 (brs, 1 H)6.22(d,.=734
Hz, 1 H3}436-446(m, 1 H33.96-4.07 (m, 2 H} 3.64 (£, /=593 Hz, 2 H} 3.24 {brt, S=5.20
Hz, 2Hy254-279(m, §H) 237 (4, /=732 Hz, 2H) 1. 81 - 2.06 (m, 2 H) .75 (¢, /=590 Hz,
2HY A6~ 159¢m, 2H) 1.33 - 1.44 (m, 2 H).

{8816} Compound 783: ($-2-((1H-pyrazolof3,4-djpyrimidin-4-pl) amino)-4-((4-(5,6,7,8~
setrahydro-1,8-naphthyridin-2-p8 bawyl}) (2-(2,2,2-triffuoroethioxy}ethyilamine) butanovic
a@cid: To a solution of {§)-2-amino-4-({(4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-yi) butyl} (2-
(2,2, 2-nifluoroethoxyethyllaminoe} butanoic acid (140 mg, 259 pmol) in THF (1 mL) and HhO
{025 mL) was added 4-chioro-TH-pyrazolo{3 4-djpyrmidine (44 mg, 283 pmol) and NaHCGO:
(109 mg, 1.29 mmol} and the resulting mixture was heated to 70° C for 9 h, cooled to 1t, and
then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LOMS (ESHY: nv/z = 551 2 (M+HD)" 'H NMR (400 MHz, DMSO-ds)
Sppm 1342 (brs, VH) 831 {ord, /=734 Hz, 1 H) 820 (d, J=4.16 Hz, 2 H) 7.00 (d, /=7.34
Hez 1 Hy646(brs, THY 618 (d, /=T34 He, T H) 468 -478 (m, 1 HY392-407 (m, 2 H)
3640, 58T Hz 2HY3 23 ¢brt, =538 He, 2HY 252 -2 (i, THY 241 - 249 (m, 1 H)

(53
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234, ~T46 Hz 2H) 198 -2 11 (m, L H) 188 {brd, /=599 Hz 1 H) 168178 {(m, 2 H)
146-158{m, 2 H) 1.31 - 1.43 (m, 2 H).

{0817] Compound 704: (8)-2-({5-bromopyrimidin-2-yl} amino)-4-((4-(5,6,7,8-tetrahydro-
1, 8-naphthyridin-2-yl} butyl) (2-(2,2,2-wrifluoroethoxylethyllamina} butanvic acid: To a
mixtare of (S)2-amino-4-{(4-(5,6,7 8-tetrahydro-1, E-naphthyridin-2-91} butyl) (2-(2,2,2-
triffuoroethoxyethyljamine) butanoie acid (140 mg, 259 ymol) in THF (4 mb) and H0 (0
mk} was added 5-bromo-2-chloro-pyrunidine €55 mg, 285 pmol) and NaHCO: (109 mg, 1.29
mmol} and the resulting mixture was heated {0 70° C for 6 h, cooled to 1t, and then concentrated
in vacuo. The crude residoc was purified by reverse phase prep-HPLO to give the title
compound. LCMS {EST+): m/z = 5891 (M+H)". 'H NMR (400 MHz.DMSO-ds) & ppm 8.37
(brs, 2H}759¢brd, =709 Hz 1 H)7.02(d, =721 Hz, I H) 6,40 (brs, F ) 6.22¢(d, J=7 .21
Hz, 1 H34.22 - 433 {m, 1 H}4014{q, J=941 Hz, 2H}3.64 (brt, /=587 Hz, 2H) 324 {brt,
JESOTHz, 2HY253-279(m, THY 242 -249 (m, 1 H) 238 {brt, =752 Hz, 2H) 1.79 -
2000, 2HP 169 - 178 (m, 2HY 147 - 159 (m, 2 H) 1.33- 145 (m, 2 H).

[0818] Compound 785: (8)-4-((4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1)  butyl} (2~
(2,2, 2-triftuoroethoxylethyllaning)-2-{{2-(rifluvromethyBpyrimidin-4-yi} amine) butanvic
acid: To a solution of (8)-2~amino-4-{(4~(5,6,7 8-tetrabhydro-1,8-naphthyridin-2-yl} butyl) (2-
(2.2 2-wwifluoroethoxy)ethyDamino} butanocic acid (140 mg, 259 pmol) in THF (4 ml) and HhO
{1 mL) was added 4-chloro-2-(trifluoromethylipyrimidine (52 mg, 285 pmol) and NaHC(:
(109 mg, 129 mmol} and the resulting mixtare was heated to 70° C for 9 b, cooled to 1, and
then concentrated i vacuo. The crude residue was purified by reverse phase prep-HPLC to
give the title compound. LCMS (ESIH): m/z = 5792 (M) 'H NMR (400 MHz, DMSO-ds)
Sppm 820 (brd, =375 He, 2H} 7.03 {(d, J=7.21 Hz, 1 H) 6.82 (d, /=599 Hz, 1 H} 6.55 (br
s, IH)6.23(d, /=721 Hz, 1H}4.43 (brd, /=399 Hz, 1 H}3.97 -4 08 (m, 2 H) 3.66 (1, /=569
Hz, 2H) 324 (brt, =532 He, 2H) 254 - 285 (m, 8 H) 234 - 244 (m, 2H) 1.69-2.02 (m, 4
H3 1.49- 158 ¢m, 2 H) 1.35- 148 (m, 2 H}.

{0819} Compound  706:  8)-2-({S-cyclopropylpyrimidin-2-yl}  amino}-4-((4-(5,6,7.8-
tetrabydro-1, 8-naplthyridin-2-p§  butyl) (2-(2,2,2-wrifluorocthoxylethyllaming) butanoic
acid: To a mixture of (§8)-2-amino-4-{{4-{5,6,7 8-tetrahvdro-1, 8-naphthyridin-2-y1) butyl) 2~
(2,2, 2-irifluorcethoxy JethyDamine) butanocic acid (140 mg, 259 yumol) in THF (4 mL) and HaO
{1 mbL) was added 1-cyclopropyi-4-flucrobenzene (39 mg, 285 pumol) and NaHCO: (109 mg,
1.29 mamol) and the resulting mixture was heated to 70% C for 6 h, cooled to 1t, and then
concentrated in vacuo. The crude residue was punified by reverse phase prep-HPLC to give the
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title compoand. LOMS (ESEH): m/z = 551.3 (M+H)". 'H NMR {400 MHz, DMSO-ds} 6 ppm
808, 2H)6.95-TH10(m, 2H) 637 (brs, IH)622(d, =721 Hz, 1 H)421-432(m, I H)
395407, 2H) 364 (1, /=593 Hz, 2HY 323 (brt, =520 Hz, 2H) 252 -279 (m, TH)
242-249¢m, TH) 238, =746 Hz, 2H) 1.78 - 199 (n, ZF) 1.67 - 1.78 (m, 3 H} 1.48 -
160 {m, 2H) 134143 (m, 2H) 0.1 -0.90 (m, 2 H} 0.55 - 0.65 (m, 2 H}.

{0828} Compound 707 (8)-2-{{3-cyanopyrazin-2-yl} amino}-4-({4-{5,6,7,8-tctrabydro-1,8-
naphthyridin-2-p} butyl} (2-{2,2, 2-triffuovocthoxylethylamine} butancic acid: To a nuxiure
of {8)-2-amino-4-{{4~(5,6,7 8-tetrahydro-1,8-naphthyridin-2-v1} butyl) (2-(2,2,2~
trifluorocthoxy jethyamino) butanoic acid (140 mg, 259 pmol) in /-PrOH (3 mL) was added
3-chioropyrazine-2-carbonitrile (40 mg, 285 pmol) and DIPEA (226 pl, 1.29 ranol) and the
resulting mixture was heated to 707 C for | b, cooled to 1, and then concentrated i vacuo, The
crude residue was purified by reverse phase prep-HPLC to give the title compoand. LCMS
(ESI+H): m/z = 536 2 (M+H)". 'H NMR (400 MHz, Methanol-ds) & ppm 8.25 {(d, J=2.08 Hz, |
Hy7.89(d, =208 He, T H) 733 (brd, =734 He, 1 H) 648 {d, /=721 Hz, 1 H) 4,48 - 455
(o, LH}3.90-402(m, 4H)337-344 (o, 2ZHH3.15-327(m, 2H) 298 - 3,11 (m, 3 H)
284-292{(m 1H) 274 (brt, 5399 He, 2H)260-269(m, 2H) 2.12-234 (m, 2 Hy 1.71
-1.92 {m, 6 H).

{0821} Compound 708: (8)-2-((2-(pyridin-3-pl) guinagplin-d-pl) amino}-4-((4-(5,6,7,8-
tetrahiydeo-1,8-naphthiyridin-2-p8 butply (2(2,2,2-trifluvrocthoxy)ethyllaming) butancic
acid: To a mixture of (8)-Z-amino-4-{{4~(5,6,7 E-tetrahvdro-1,8-naphthyridin-2-v1} butyh) (2-
(2,2, 2-rifluoroethoxyiethyamino} butanoic acid (140 mg, 259 pumol) in DMA (3 ml) was
added 4-chloro-2-(pyridin-3-y1} quinazoline (77 mg, 285 pmol} and DIPEA (226 ul, 1.29
mmol) and the resulting muxture was heated to 70° C for 2 b, cooled to rt, and then concentrated
in vacuo. The crade residue was purified by reverse phase prep-HPLC to give the title
compound. LOCMS (ESH): m/z = 6383 (M+H)" 'H NMR (400 MHz, DMSO-de) § ppm 9.59
(d, =147 He, IS5 -876(m, 3 H) 833¢(d, J=8.19Hz, 1H} 7.75-793 (m, 2 H) 746 -
762{m, 2Hy691{d =721 Hz, 1 H}624-637(m, 1 H}609(d, /=721 Hz, 1 H) 473 -
482(m, 1 H)3.96¢(q, /=9 50Hz, 2H)3.66 (t,.J=5.87Hz, 2H) 320 (brt, /=495 Hz, 2 H) 2.53
~285(m, SEH 229t ST46 Hz 2 H 204 - 219 (m, 2 H) 171 (g, /=584 Hz, 2 H) 146 -
155 (m, 2H} 140 {brd, J=6.60 Hz, 2 H).

Scheme 59, Compound 709:
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Step 2

{8822] Step 1. (8h-2-((6-chioropyrimidin-4-yl}  awiino)-4-{{4-(5,6,7 8-tetraliydro-1,8~
naphihyridin-2-yf} butyl} (2-{2,2, 2-triffuorcethoxyplethyllaminel busanoic acid: To a mixture
of {S)-2-anunc-4-{{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyl} {(2-(2,2.2-
triflucroethoxyjethvllamine) butanoic acid (140 yg, 259 pmol) in THF (4 ml) and H:0 (1
mb} was added 4,6-dichloropyrimidine (42 mg, 285 umol} and NaHCO: (109 mg, 1.29 mmol)
and the resulting mixture was heated to 70° C for § h, cooled to tt, and then concentrated in
vacuo. The crude residue was purified by reverse phase prep-HPLC to give the title compound.
LOMS (EST+H): m/z = 545 3 (M+H)"
[8823] Step  2:  (S)-2-{{o-phenyipyrimidin-d-yl}  amino}-4-{{4-(5,6,7,8-tesrahydro-1,8-
naphthyridin-2-yi} butyf} (2-(2.2, 2-irifluorocthoxyjethylaminol butanoic acid: To a mixture
of (S)-2-{{(6-chloropyrinudin-4-vl} avuno}-4-{{4-(3,6,7 8-tetrahydro-1,8~-naphthyndin-2-vH
butyl} (2-€2,2 2 -trifluorosthoxyjethyamine) batanoic acid (141 mg, 259 umeol} in dioxane (4
mb} and H2O (1 mL} was added phenylboronic actd {47 mg, 388 umol), KoCOs3 (72 mg, 517
pmol}, and Pd{dppDHCl (19 mg, 26 umol) and the resulting nuxture was heated to 100° C for
2 b, cooled to rt, and then concentrated in vacue. The crude residue was purified by reverse
phase prep-HPLC to give the tifle compound. LCMS (ESI+): m/z = 5873 (M+H)". ‘H
NMR{400 MHz, DMSGU-ds) 6 ppm 849 (5, L H) 7.99 (br d, /=538 Hz, 2H) 760 (brs, 1 H)
745753 (m, 3B} 710 (0rs, L H)699(d, =721 Hz, LH} 643 (brs, I H} 6.21 {d, =721
Hz, THY447 (brs, T HY4.02(q, =925Hz, 2H) 367 (brt, =575 Hz, 2 H) 3.22 (brt, J=5.20
2H)253-283(m, 7TH)2.44-248(m, 1 H) 239 (brt, /=740 Hz 2H) 1.94 -2.03 (m, 1
Hy 184 (brdd, =13.02, 679 Hz, L H) 170178 (o, 2H) 154 (brd, /=477 Hz, 2H) 1.38 -
1.47 (m, 2 H).
Scheme 68, Compound 718:
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{8824} Step 1. -2-({S-bromopyrimidin-d-yl}  amino}-4-{{4-(3,6,7,8-tesraliydro-1,8-
naphithyridin-2-yi} butyf} (2-(2.2, 2-irifluoroethoxyethyaminol butanoic acid: To a mixture
of {8)-2-amino-4-{{4-(5,6,7 B-tetrahydro- 1, 8-naphthyridin-2-y1) butvl) (2-(2,2,2-
triflucroethoxyjethvllamine) butanoic acid (140 yg, 259 pmol) in THF (4 ml) and H:0 (1
mb} was added S-bromo-4-chloropyrimidine (33 mg, 285 umoly and NaHC(O: (109 myg, 1.29
mmol} and the resulting mixture was heated to 70° C for 3 by, cooled to 11, and then concentrated
in vacuo to give the title compound that was used without further purification. LCMS (ESI+):
m/z = 389 1 (M+H)"

{0825] Step 20 ($)-2-{{S-phenyipyrimidin-d-yi}  aminoj-4-{{4-(5,6,7,8-tetraliydro-1,8-
naphithyridin-2-p} butyl} (2-(2,2, 2-trifluorcethoxyjethyllamino} butanoic acid: To a mixture
of (S)-2-({5-bromopyrimidin-d-vl} amino}-4-{(4-(5,6,7 8-tetrahydro-1,8-naphthyndin-2-v1)
butyl} (242,22 -trifluorosthoxyethyamine) batanoic acid (152 mg, 258 umeol} in dioxane (4
mb} and H2O (1 mL} was added phenylboronic actd {47 mg, 387 umol), KbCOs3 (72 mg, 516
pmol}, and Pd{dppDHCl (19 mg, 26 umol) and the resulting nuxture was heated to 100° C for
2 b, cooled to rt, and then concentrated in vacue. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESIH)Y: m/z = 5873 (M+HY. 'H
NMR{400 MHz, DMSO-ds) S ppm 846 (s, T HY8.02 (s, 1 H) 7.40 - 758 (m, 5 H) 7.06 (br dd,
J=1327, 654 Hz, 2 H) 657 (brs, 1 ) 625 (d, =721 Hz, 1 H) 441 (brd, =562 Hz, 1 H)
4.00{q J=941 Hz, 2H) 360 (brt, J=5.50Hz, 2 H) 321 - 327 (m, 2 H) 2.54 - 2.85 (m, 8 H)
240{brt, SSTA0HZ 2H) 197 (wd, J=538 He, 2H) 169-180(m 2H) 141 -138(m, 2
Hy 122-140{(m, 2 H).

Scheme 61, Compound 7i1:
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10826] Step 11 {(8-2-{(G-bromopyrimidin-4-vl)  amino}-4-((4-{5,6,7,8-tetralydro-1.8-

naphthyridin-2-pl} butyl} (2-{2,2, 2-triffuorvocthoxylethyllamine} butancic acid: To a nuxiure
of (8)-2-amine-4-{{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-y1} butyl} {2-(2.2.2~
trifluorocthoxy Jethyamine) butanoic acid {140 mg, 259 pmel) in THF (4 mb) and O (1
mb} was added 5-bromo-4-chloropyrunidine (35 mg, 285 umol) and NaHCO: (109 mg, 1.29
mmol) and the resulting mixture was heated to 70° € for 6 b, cooled to 1t, and then concentrated
in vacno to give the title compound that was used without further purification. LCMS (ESI+):
m/z =589 1 (M+H)".

{0827} Step 2: €8)-2~(pyrimidin-d-ylamino)-4-((4-(5,6,7 8~tetrakydro- 1, 8-naphthyridin-2-yi}
batvl) (2-{2,2,2-srifluoroethoxylethiyDamine} butenocic acid: To a mixture of (83-2-((5-
bromopynmidin-4-vl) aminey-4-((4-(3,6,7 8-tetrahydro-1, 8-naphthyridin-2-vl} butvl} (2-
(2,2, 2-trifluorocthoxyjethyhamme) butanoic acid (152 mg, 258 pumol) in MeOH (10 mL) was
added 10 wt% P/C (200 mg) and the resulting mixture was stitred under an Ho atmosphere
for 16 h and then was filtered and concentrated in vacuo. The crade residue was purified by
reverse phase prep-HPLC to give the title compound. LCMS (ESEY m/z = 5112 (M+HY™ 'H
NMR{400 MHz, DMSO-ds) 5 ppm 838 (s, 1 H) 8.03 (brd, =550 Hz, 1 H) 755 (brs, L H)
7040, =734 Hz, 1HY 655 (or d, =1956 Hz, 2 H} 623 (A, =721 Hz, 1 H)Y 440 (brs, T H)
401 (q, /=946 Hz, 21} 3.63 (brt, =875 Hz 2 H} 3.24 (brt, /=538 Hz, 2 H} 2.55 - 2.76 {m,
8HY 240 (brt, /=740 Hz 2H) 195 ¢brdd, /=1339, 654 He, 1 H} 1.71 - 1.84 (m, 3 H) 1.49
158 (m, 2 H) 135 - 145 (m, 2 H).

{0828] Compound 712 {8:-2-((6-{ I H-pyrazol-I-yl) pyrimidin-4-pl} amino)-4-{{4-(5,6,7,8-
tetrahiydeo-1,8-naphthyridin-2-y8  butpl} (2-(2,2,2-trifluvroethoxy)ethyllaming) bustancic
acid: To a mixture of (8)-Z-amino-4-{(4~(5,6,7 8-tetrabvdro-1,8-naphthvridin-2-v1) butvh) (2-
(2,2, 2-trifluoroethoxyiethyDamine)} butanoie acid (140 mg, 239 pmol) in DMA (3 mL) was
added 4-chloro-6-(1H-pyrazol-1-y1) pyrimidine (51 mg, 285 pmol) and DIPEA (226 L, 1.29
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mumol) and the resulting mixture was heated 1o 70° C for 2 b, cooled to rt, and then concentrated
in vacue. The crude residue was purified by reverse phase prep-HPLC to give the title
compound. LCMS (ESI+): oz = 577.3 (M+H)Y". 'H NMR (400 MHz, DMSO-de) 8 ppm 8.54
(A, =232Hz, TH) B35 (s, T} 7.92 {(brd, =575 Hz, | H3 7.84 (d, /=098 Hz, 1 H} 7.07 (br
8, TH}699{(d, J=721He, 1 H} 654 -658 (m, 1 H} 643 (brs, 1 H} 6.20(d, /=734 Hz, 1 H)
451 (brs, FF)398-405{m 2H)365{brt. /=587 Hz 2H)320-325(m, 2H)255-2.78
(o, SH) 238 (brt, ST40Hz 2 H) 194 -203 (m, 1 ) 180 (brs, T HY 171 - 176 (m, 2 H)
149-158(m, 2 H3 1.36-1.44 (m, 2 H).

{08291 Compound 713: (Shd-(({8)-2-fluoro-Joumethoxypropyl} (4-(5,6,7,8-tetraliydro-f,8-
naphthyridin-2-yl} butvllamina)-2-((5-methylpyrimidin-2-pl} amino} butanvic acid: To a
mixture of {S)tert-butyl Z-amino-4-({({S)-2-fluore-3-methoxypropvl) (4-(5,6,7 8-tetrahvdro-
1.8-naphthyridin-2-vl} butvljamino} butanoate (132 myg, 336 pmol) and 2-chloro-5-methyl-
pyrinudioe (36 me, 280 pmol) in t-AmOH (2 mL) was added 2.0M t-BuONa 1o THF (280 ul,
560 pmol} then t+-BuXPhos-Pd-G3 (22 mg, 28 umol} and the resulting mixture was heated to
100° C for 5 b, cooled to v, and then concentrated in vacuo to give a (S)-tert-butyl 4-({({8)-2-
fluoro-3-methoxypropyl)  (4-(5,6,7 8-tetrahvdro-1,8-naphthyvridin-2-y1)  butyBamino}-2-{(5-
methylpyrimidin-2-vl) amino) butancate micrmediate, LOMS (ESIH): m/z = 5453 (M+H)Y",
which was used without further purification. Of the butanoate intermediate, 180 mag, 330 pmol)
was taken up in BDCM 2 mL) and TFA (600 uL) and the reselting mixture was stirred at 1t for
& h and then concentrated in vacuo. The crude residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): nv/z = 4803 (MHH)" H NMR (400 MHz,
DMSO-de) Sppm 1434 (brs, T H) 1093 (brs, 1 )} 830 (s, 2 H} 8. i3 (brs, 1 H) 7.82 {(brs, |
Hy760(d, =734 Hz, 1H) 6,63 (d, J=734 He, 1 H) 524 -544 {m, 1 H) 446 (brs, 1 H) 3.63
{brg, 1 H}349-359(m, ZH}333-348(m 4H}331(d, /=098 Hz, 3H)3.14-327(m, 3
Hy266-277(m, 4 H)2.14-237(m, 2H) 2.10 (3, 3H) 1.63 - 186 (m, 6 H).

{0836} Compound 714: (83~ 2-{3-cyanopyrazin-2-yi @R O (2§ 2, 2
diffuoroethoxyjethyl) (4-(3,6,7, 8-tetrakydro-1,8-naphthyridin-2-y} butyBaming) butanoic
acid: To a mixture of (8)-2-anmino-4-({({8)-2~thuoro-3~-methoxypropyl) (4-(5,6,7 8-tetrahydro-~
1,8-naphthyndin-2~y1} butyamine} butanoic acid bydrochionde (150 mg, 333 pumol) in /-
PrOH (2 mL) was added DIPEA (290 pb, 1.66 mmol) then 3-chloropyrazing-2-carbonitnle (93
mg, 665 umol) and the resulting mixture was heated to 70° C for 2 b, cooled to 1, adjusted to
pH = ¢ by the addition of 1 M ag. HCL, and then concentrated iz vacuo. The crude residue was
purified by reverse phase prep-HPLC to give the title compound. LCMS (ESI+): m/z =518.2
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(M+H)Y". 'TH NMR (400 MHz, DMSO-ds) § ppm 1413 (brs, 1 H) 1022 (brs, 1 H) 837 (4,
J=2 A3 Hz THY 803 (. J=243He, 2H) 784 -790 (m, L H) 7.61 {d. /=728 Hz, | H) 651
(d, =728 Hz, THY600-633 (o, L D454 ~4.66(m, L H)3.90(brt, =474 Hz, 2 H) 375
(d, J=1527,342 Hz, ZH) 335 (brs, 4 H} 316 (brs, 4 H} 267 - 276 {m, 4 H) 2.28 - 241 (m,
2HYLT76 - 1E7 (m, 2H) 163 -1.75 (m, 4 H).

10831] Compound T15: {8}-2-¢f4,4 -bipyridinj-2-yiaminol-4-((2-{2,2-diffuorocthoxypethyl}
(4-(5,6,7,8-tetrakydro-1,8-naphthyridin-2-yl} butyamino) butanocic acid: To a nuxture of
{§)-2-{(4-bromopyridin-2-yl} amino)-4-({2-(2,2-difluorocthoxyethvl} (4-(5,6,7 8-tetrahvdro-
1, &-paphthyridin-2-v1} butylamine) butanoic acid (30 mg, 88 umol) and 4-pyridyviboronic acid
(32 mg, 263 umol} in dioxane (2 mkb) and H20 (0.5 mL) was added Pd{dppfiCla CH:CL (7
mg, 9 umeol) and KoCG: (36 mg, 262 umol) and the resubting muxture was heated to 100° C for
2 h, cooled to rt, and then concentrated in vacno. The crude residue was purified by reverse
phase prep-HPLC to give the title compound. LCMS (ESI+): m/z = 569.3 (M+H)" ‘H NMR
{400 MHz, Methanol-ds} 8 ppm 9.07 {d, J/=6.85 Hz, 2 H) 8.53 (d, /=685 Hz, 2 H} 8.18 (d,

J=6.60Hz, 1 HY 7.82 (4, =098 Hz, 1 H) 7.60 (d, /=734 Hz, 1 H) 746 (dd, J=6.72, 1. 71 Hz,
THY6.67{d, =734 Hz, 1 H)587-619{m, F H}492-49 (m, 1 H)3.96-4.05 (m, 2 H)
3.80(d, S=14.70, 361 Hz, 2 H3 360 -3.69 (m, 1 H) 3.51 {brdd, J=10.94, 544 Hz 5 H} 3.37
(brt, /=789 Hz 2H}2.78-285{m, 4 H) 261 -2.72(m, 1 H) 2,41 - 253 {m, L H) 1.78 - 1 99
{m, 6 H).

Scheme 62, Compoundd 716:
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{8832] Step 1. {S)-2-((d-bromopyridin-2-y)  amino}-4-((C2~(2,2-difluoroethoxyletdiyl) (4-

(5.6, 7, 8-setrabydro- 1 S-naphthyridin-2-ypl} butybaming} butanoic acid: To a mixture of (8)-
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2-amino-4-((2-(2,2-difluoroethoxy)ethyi) {4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1)
butyhamino} butanoic acid hydrochlonde (500 mg, 1.11 mmol) in DMSO {4 mL) was added
KaoCs (766 mg, 534 mmol) and 4-bromo-2-flucropyndine (234 mg, 133 nunol) and the
resulting mixture was heated to 130° C for 1 h, cooled to 1t, adjusted to pH = 6 by the addition
of 1 M aq. HCL, and then concentrated i vacno. The crude residuc was purified by reverse
phase prep-HPLC to give the title compound. LCMS (EST+): m/z = 571.2 (M+H)".

{0833] Step 20 (§)-4-{{2-(2, 2-diffuoroethoxylethyl) (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-
2-p8) batyDaminop-2~((4-phenylpyridin-2-yi} amino} butanoic acid: To a mixture of (8)-2-({(4-
bromopyndin-2-vl}  amino}-4-((2-(2.2-diflucroethoxy)ethyl}  (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-yl} butyllamino} butanoic acid (50 mg, 88 pmol) and phenylboronic acid (32
mg, 263 umol) in dioxane {2 mL) and Ho0) (0.5 mL) was added Pd{dppH)Cl.CHoCl: (7 mg, ©
pmoly and KoCOs (36 mg, 263 pmol) and the rosulting mixture was heated to 100° C for 2 k)
cooled to 1t, and then concentrated in vacuo. The crude residue was purified by reverse phase
prep-HPLL to give the title compound. LCMS (ESIH): m/z = 568.3 (M+H)" "H NMR {400
MHz, Methanol-da) 5 ppm 8.00(d, =660 Hz, 1 H) 781 -786 (m, 2H) 756 - 761 (m, 4 H)
745 (d, J=1.34 Hz, 1 H) 7.35 (dd, J=6.79, 1.65 Hz, 1 1) 6.65 (d, J=7.34 Hz, 1 H) 5.86 - 6.17
(o, TH)4.75-480(m, 1 H)3.95-4.03 (m, 2 H)380(td, /=14.76,3.61 Hz, ZH} 358 -3.66
(o, TH)3.47-356¢m, SHY334-340(m, 2H)276-284 (m 4 H}256-267 (m, I H)
234-246(m, THY 1.75-1.98 (m, 6 H).

Scheme 63, Compound 717:
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{3834] Step 1. {8}-2-((5-bromopyridin-2-y8)  amino}-4-((2~(2,2-difluoroethoxyietdiyl) (4-
(5.6, 7, 8-setrabydro-1 S-naphthyridin-2-ypl} butyfaming} hutanoic acid: To a mixture of {8)-
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2-amino-4-((2-(2,2-difluoroethoxy)ethyi) {4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-y1)
butylamino} butanoic acid hydrochloride {200 mg, 444 pmol) in DMSQ (3 mL) was added
{B835] (306 mg. 2.22 vuvol) and 3-bromo-2-flucropyridine (94 mg, 532 umoh and the
resulting mixture was heated to 130° C for 15 h, cooled to 1t, adjusted to pH = 6 by the addition
of 1 M aq. HCL, and then concentrated i vacno. The crude residuc was purified by reverse
phase prep-HPLL to give the title compound. LOMS (ESI+): m/z = 571.2 (M+H)".

{0836} Step 2. 2~{(S-phenylpyridin-2-yi} amino} butanoic acid: To a mixture of {(8)-2-((5-
bromopyndin-2-vl)  amino}-4-((2-(2 2-difluoroethoxyjethyl}  (4-(3,6,7 8-tetrahvdro-1,8-
naphthyridin-2-91} butvljamino} butanoic acid (20 mg, 35 pmol) and phenviboronic acid (13
mg, 105 umol} in dioxane (2 mL} and HaO (0.5 mL) was added Pd{dppHCh. CH:Ch (3 mg, 4
pmol and KzCOs (15 mg, 105 umol) and the resulting mixture was heated to 100° C for 2 h,
cooled to 1t, and then concentrated in vacue. The crude residue was purified by reverse phase
prep-HPLC to give the title compound. LOMS (ESI+Y: mv/z = 568.3 (M+H)" TH NMR (400
MHz, Mcthanol-ds) 8 ppm 8.36 (dd, J=9.35, 2. 26 Hz, I H) 8. 18(d, /=1 83 Hz, 1 H) 762 -7.67
(o, 2 H) 7594, J=7 34 He, V) 748 -734 (o, 2H} 742 - 747 (m, L FD 7.37 (4, /=929 Hz,
THY6.66(d, /=734 Hz, 1 H})587-6.19(m, 1 ) 479 {dd, /=789, 544 Hz, 1 H} 395405
(o, 2H} 380 (td, J=14.76,3.6 1 Hz, 2ZH) 357 -365{m, 1 H} 346 -356 (m, 5 H}3.34-3.40
(m, 2ZH)2.76-285(m, 4H) 257 -268 (m, 1 H}236-248 {m, 1 H) 1.77 - 1.99 (m, 6 H}.
{0837} Compound Ti8: {S}-4-(((8)-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-¢etrabydro-1,8-
naphithyridin-2-yl)  butyflamino-2-({7-methyl-7TH-pysrolof 2, 3-djpyrimidin-d-y)  aminol
butanvic acid: To a muxiure of (S)-tert-butyl 2-amuno-~4-{{{8)-2-fluoro-3-methoxypropyl) (4~
(5,6,7 8-tetrahvdro-1,8-naphthyndin-2-v1} butyDamino} butancate (130 mg, 331 umol), 4~
chloro-T-methy - TH-pyrrolo] 2 3-dlpyvrimidine (43 mg, 286} i t-AmOH {3 ml} was added
2.0M -BoONa in THE (286 ub., 372 pmol) then /~BuXPhos-Pd-(G3 (23 mg. 29 pmol} and the
resulting maxture was heated to 100° C for 15 b, cooled to 1, and then concentrated i vacuoe
to give a tert-butyl (834-(((8)-2-fluore-3-methoxypropyly  {4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl}  butyDamino)-2-((7-methyi-TH-pyrrolo]2, 3-dlpyrimidin-4-yl)  anino)
butanocate intermediate, LCMS (ESI+), avz = 584 .4 (M+H)", which was used without further
purification. Of the butancate mtermediate, 80 mg, 141 pmol) was taken up 1 DCM (I mL)
and TFA (400 ul} and the resulting mixtare was stirred at 1t for 6 b and then concentrated 7#
vacuo. The crude restdue was purified by reverse phase prep-HPLC to give the title compound.

LOMS (ESIH): m/z = 528 3 (M+HY".
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{0838} Compound 719 (8h4-(((8)-2-fluveo-3-methoxypropyl}(4-(5,6,7,8-tetrabhydro-1,8-
naphihyridin-2-yibutyilamine)-2-{{6-methylpyrazin-2-yaminclbutancic  acid: To a
nuxture of teri-buty! (5)-2-anmino-4-(({(§)-2-fluoro-3-methoxypropyl} (4-(5,6,7 8-tetrahydro-
1,8-naphthyridin-2-vl} butyvljanuno} butanoate (211 mg, 467 pmol) and 2-chloro-6-methyi-
pyvrazine {30 mg, 389 umol) in +-AmOH {3 mL) was added 2.0M ~BuONa 1n THF (389 ui,
778 pmod} then ~BuXPhos-Pd-G3 (31 mg, 39 umeol} and the resulting mixture was heated to
100° C for 15 |, conled to nt, and then concentrated in vacuo 1o give a tert-butyl (8)-4-(((5)-2-
fluoro-3-methoxypropyly  (4-(5,6,7 8-tetrahydro-1,8-naphthyridm-2-y1)  butylamino}-2-({6-
methylpyrazin-2-vl} amino} butanoate wtermediate, LOCMS (ESH) mv/z = 545.4 (M+H)",
which was used without furtber purification. Of the butanoate itermediate, 268 mg, 494 pmol,
was taken up in BCM (2 mL) and TFA (1.5 mL} and the resulting mixture was stirred at rt for
6 h and then concentrated /n vacuo. The crade residue was purified by reverse phase prep-
HPLC to give the title compound. LCMS (ESI+): ov/z = 4893 (M+H)"

[0839] Compound 720: (8)-4-(((5)-2-fluoro-3-methoxypropyl(4-{5,6,7,8-tetrabiydro-1,8
naphthyridin-2-yibsyBamino)-2-{guinoxalin-2-ylamino}butancic acid: To a vuxture of
tert-butyl {§)-2-amino-4-{{({S)-2-fluoro-3-methoxypropyl) {4-(5,6,7 B-tetrahydro-1,8-
naphthyridin-2-vl} butvliamino) butancate (211 mg, 467 umol) and 2-chloroguinoxaline (64
mg, 389 pmol} in t-AmOH (3 mL) was added 2.0M ~Ba0Na i THF (389 pl., 778 umol) then
-BuXPhos-Pd-G3 (31 mg, 39 umol) and the resulting mixture was heated to 160° C for 15 b,
cooled to 1t, and then concentrated in vacuo to give a tert-butyl (8)-4-({({8}-2-fluoro-3-
methoxypropyl) (4-(5,6.7 8-tetrahvdro-1.8-naphthyridin-2-v1} butyDamino)-2-(qumoxalin-2-
viamino) butanocate intermediate, LCMS (ESH): vz =581 4 (MA+H)", which was used without
further purification. Of the butanoate intermediate, 309 mg, 533 umol, was taken up in DM
(2 mbl} and TFA (1.5 mbl} and the resulting mixture was stirred at 1t for 6 h and then
concentrated in vacue. The crude residue was purified by reverse phase prep-HPLC to give the
title compound. LOMS (ESHY: m/z = 3253 (M-+H)"

{0848} Compound 721 {(8)-4-(((8)-2-fluoro-3-methoxypropyl{4-{5,6,7,8-tetrabiydro-1,8-
naphthyridin-2-yhbutylamine)-2-((6-methyl-2-(pyridin-4d-yDpyrimidin-4-
yvhamino}butanioic acid: To a mixture of tert-butyl (S)-2-amino-4-{{{5}-2-fluoro-3~
methoxypropyl} (4-(5,6,7 8-tetrahydro-1,8-naphthyvridin-2-yl} butvljamino} batanocate (211
mg, 467 pmol} and 4~chloro-6-methyl-2-(4-pyrdyhpyrimidine (80 mg, 389 pmol} in t-AmOH
{3 mL) was added 2.0M ~BuONa o THF (389 ul., 778 wmol) then ~BuXPhos-Pd-G3 (31 mg,

39 pmol) and the resulting mixture was heated to 100° C for 15 b, cooled to 1, and then

+3
2
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concentrated in vacuo 1o give a tert-butyl (8)-4-{{({(§}-2-fluoro-3-methoxypropyl) (4-(5,6,7,8-
tetrabhydro-1,8-naphthyridin-2-vi} butyDanmino)-2-((6-methyl-2{pyndm-4-yl} pyrimidin-4-v1)
aming) butanoate intermediate, LOMS (ESI+): ovz = 622 4 (M+H)Y', which was used without
further purification. Of the butanoate intermediate, 270 mg, 447 pmol, was taken up n DCM
2 mb} and TFA (1.5 mL) and the resulting mixture was stirred at rf for 6 h and then
concentrated in vacuo. The cnude residue was purified by reverse phase prep-HPLC to give the
utle compound. LOMS (ESI+): m/z = 366.3 (M+H)Y"
{6841} Compound 722: (8}-4-(018S}-2-fluoro-3-methoxypropyl} (4-(5,6,7,8-tetraliyidro-1,8~
naphihyridin-2-y} butyllaminop-2-{{I-methyi-i H-indazol-3-vl} amino) butanovic acid: To a
nuxture of tert-butyl (S)-Z-amino-4-(((S)-2-fluore-3-methoxypropvl) (4-(5.6,7 8~tetrahydro-
{.8-naphthyridin-2-vl) butylianuno) butanoate (109 mg, 240 pmol} and 3-bromo-1-methyl-
1H-ndazole (42 mg, 200 pmol} in THF (2 mb} was added 2.0M #~BuONa in THF (200 ul,
400 umol) then +~BuXPhos-Pd-G3 (31 mg, 39 umol} and the resulting mixtare was heated to
100° C for 15 b, cooled 1o 1, and then concentrated in vacuo. The crude residue was purified
by reverse phase prep-HPLC to give a tert-butyl (8)-4-(({5)-2-fluoro-3-methoxvpropyl} (4~
{5.6,7,8-tetrahvdro-1, 8-naphthyridin-2-y1} butyDaming }-2-((L-methyl-1H-mdazol-3-v1)
aming) butancate intermediate, LOMS (ESI+) vz = 3834 (M+H)". Of the butanoate
ntermediate, 150 mg, 258 umol) was taken up in DOM (2 mal) and TFA (1.5 ml) and the
reselting mixture was stirred at ot for 6 h and then concentrated in vacue. The crude residue
was purified by reverse phase prep-HPLC to give the title compound. LCMS (ESE) mv/z =
5273 (M+H)".
Scheme 64, Compound 723:

|

N‘N _— AN /f Y
. \
/\ /U\ Br)@ r\fi‘(ﬁ“‘> ’/\N'j\
E

H tBuXPhos-Pd-G3

H H
Ha Nv\« N\/\/ 2.0M NaOtBu KN N~ NN
tAmOH I\/ \/\&)
o NN N
Sz‘ep 1 o0
- ~ jcz\ .//1>\

r,/‘\ -
s 3 N H
TFA, DOM \_ S NN NS
A 00y )&
Step 2 !,N” 0% “OH 723 S



WO 2021/225912 PCT/US2021/030363

{8842} Step L. (Sh-tert-butyl 4-{{2-acetamidoetliyl) {4-(5,8,7,8-tetrabydro-1,8-naphihyridin-
2-vl) butyiaminol-2-((1-methyi- 1 H-indazol-3-yf) amine) butanoate: To a mixture of (8)-tert-
butyl 4-{{Z-acetaraidocthyly (4-(5,6.7 8-tetrahydro-1,8-naphthyndin-2-vl}  butyhammo}-2-
aminobutanoate {130 mg, 290 umol} and 3-bromo-1-methyi- IH-indazole (61 mg, 290 pmol)
n ~AmOH 3 mb} was added 2.0M t-BoONa i THF (290 pl, 380 ymol) then /~Ba Xphos Pd
G3 (23 mg, 29 pmol) and the resulting mixture was heated to 100° C for 15 b, cooled to ¢t, and
then coucentrated in vocwo to give the title compound that was used without further
purification. LOMS (ESI+): nm/z = 578.5 (M)

{0843} Step 20 (Shd-f{2-acetamidoethyl) (4-(5,6,7,8-tctrabydro-1,8-naphthyridin.2-pi)
hutylamino}-2-(hengofdithiarol-2-vlamine}  hutanoic  acid:  (S)tert-butyl  4-((2-
acetanudosthyl) (4-(5,6,7, 8-tctrabhydro-1,8-naphthyrnidin-2-y1} butyDamino}-2-{({1-methyi-1H-
indazol-3-y1} amino) butancate (200 mg, 346 pmol) was taken up in 3:1 BCM/TFA (2 mL)
and the resulting mixture was stirred at 1t for 15 b and then concentrated 7 varcuo. The crude
residue was purified by reverse phase prep-HPLC to give the title compound. LEMS (ESI+):
m/z =322.3 (MAID™. 'H NMR (400 Mz, DMSO-de) 8 ppm 7.79 (brt, J=3.40 Hz, 1 H) 7.70
(d,J=8.16Hz 1 H}724-734 (m, 2H} 7.00({d, J=728 Hz, T} 6 91 (1, J=6.73 Hz, 1 H} 643
(brs, 1 H)622(d, /=728 Hz, 1 H)4.11 (¢, /=606 Hz, L Hy3.71 (5, 3H) 322 (brt, J=529
Mz, 2H)3.12(dt, J=1268,6 23 Hz, 2 H) 2,53 - 2.69¢(m, 6 H) 2.31 - 246 (m, 4 H) 1.86 - 2.01
o, ZHY 171 - 3077 (o, SHY 149 - 158 (m, 2H) 135 - 145 {m, 2 H).

{0844} Compound 724; {8-4-(((S})-2-fluoro-3-methoxypropyl) {(4-{5.6,7,8-tctrabydro-1,8-
naphthyridin-2-vl} hutyamino)-2-{pyridin-3-ylamino} butanoic acid: To a mixture of {8)-
tert-buty! 2-amino-4-(({5)-2-fluoro-3-methoxypropyl) {(4-(5,6,7 8-tetrahvdro-1,8-
naphthyridin-2-v1} butylamino} butancate {151 mg, 334 pmol) and 3-bromopyridine (44 mg,
278 umol) in t-AmOH (2 mbL) was added 2.0M t+-BuONa in THF (278 pb, 3536 umol) then
BuXPhos-Pd-G3 (22 mg, 28 umol} and the resulting mixture was heated to 100° C for S h,
cooled to f, and then concentrated in vacuo to give a (S)tert-butyl 4-({{8}-2-flyoro-3-
methoxypropvl}  (4-(5,6,7 8-tetrahydro-1 8-naphthyridin-2-yi}  butyllamino}-2-(pyridin-3-
viaming) butanoate intermediate, LOMS (ESIH): ovz = 5303 (M+H)", which was used without
further purification. Of the butancate intermediate, 160 mg, 302 pmol, was taken up in DCM
{2 mL} was added TFA (600 pl) and the resulting mixture was stirred at 1t for 6 h and then
concentrated in vacuo. The crade residue was purified by reverse phase prep-HPLC to give the
title compound. LCMS (BSIH): m/z = 474.3 (M+H)" 'H NMR (400 MHz, DMSC-d:) 3 ppm
790, =245 Hz, V) 774 (4, =440 Hz, T 7.02-7.11 (m, 2 H) 6.85 {(dd, J=8.38, 1.53

~
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Hz 1 HY625(d, /=734 He, 1 H}455-482(m, 1 H)384-402(m, 1 H)345-349(m, !
HY339-343(m, TH)318-325(m SH) 264 -269{m, 4 H) 239 (br d, /=6.72 Hz, 4 H)
230~242(m, 2H)186-193 (o, L HY L67- 182 (m, 3H) 1.46- 159 (m, Z2H) 131~ 143
{m, 2 H).

{0845] Compound 725: (S)-4-{{2-methoxyethyii4-(3,6,7,8-tetrahydro-1,8-naphthyridin-2-
véibutyhamino)-2-(naphithalen- I-ylamino}butancic acid: To a mixture of teri-butyl (§)-2-
amino~-4-~{{Z-methoxvethvly  (4-(5,6,7 R-tetrahydro~-1,8~naphthyndin-2~vl}  butvljamino)
butancate (151 mg, 334 pmol) and -iodonaphthalene (70 mg, 278 umol} in t-AmOH (2 mL)
was added 2.0M t-BuONa in THF (278 ul., 556 umol} then -BuXPhos-Pd-G3 (22 mg, 28
pumol) and the resulting nuxture was beated to 100° € for § b, cooled to 11, and then
concentrated i vacue to give a tert-butyl 4~((2-methoxyethyl) (4-(5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl} butvl}amino}-2-(naphthalen-1-vlamino) butanoate intermediate, which was
used without further purification. Of the butanoate intermediate, 160 mg, 302 pmol, was taken
up in DCM (2 ml) and TFA (600 pl) and the resulting mixture was stirred at it for © h and
then concentrated in vacuo. The crude residue was purified by reverse phase prep-HPLC and
then chiral SFC to give the title compound. LCMS (ESE+H): m/z = 4913 (M+H)Y™

{0846} Compound 726: {84 2-morpholinoethyi) {4-(5,6,7,8-tctrakiydro-1,8-
naplithyridin-2-vl}  butyBamino}-2-{guinazolin-d-ylamino}  butanocic  acid.  Prepared
according to Scheme B using Procedure F with 2-morpholinocthan-1-amine, Procedure H with
4-~chioroquinazoline, and Procedure P, LCMS theoretical my/z = 5483, [M+H}+, found 548 4.

{0847} Compound  727:  (28)-4-(02,3-dihydroxypropyl)  {4-(3.6,7,8-tetrabydro-1,8-
naphthyridin-2-yl}  hutyDamino)-2-{quinazolin-d-ylamine}  butancic acid.  Prepared
according to Scheme B using Procedure F with 3-aminopropane-1,2-diol, Procedure H with 4-
chioroguinazoiine, and Procedure P. 'H NMR (400 MHz, Methanol-d4) § 8.87 (s, 1H). 8.54
(dd, J=287 13Hz 1HLRI9-805(m, 1HL797-779(m, 2H), 7.58 {(dd, } =73, 1.2 Hz,
1H), 6.62{dd, I =73 1.1 Hz, 1H)}, 537 (dd, ] = 8.0, 539 Hz, 1H}, 4.02(d, ] = 19.8 Hz, 1H),
370343 (m, 6H), 281 (dt, F =193, 6.9 Hz, 6H), 251 {(m, 1H), 2.02 ~ 1.67 {m, #H). LCMS
theoretical oz = 5093, [M+Hj+, found 5093

10848] Compound T28: 4-((2-methoxyethyl} (4-{5,6,7 8-tctrabydro-1,8-naplthyridin-2-yi}
butyaminol-2-(naphthalen-I-plamino} butanoic acid. From chiral SFC purification of
Example 329, LCMS (ESI+): m/z = 491.3 (M+H)".

{0849] Compound 729:  Q28-4-(CG-fluoro-2-hydraxypropyl}  (4-(5,6,7 8-tetralydro-1,8-

naplthyridin-2-yp}  butylaminal-2-(quinazolin-d-ylamino)  butanoic  acid.  Prepared
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according to Scheme B using Procedure F with -amino-3-fluoropropan-2-ol, Procedure H
with 4-chloroguinazoline, and Procedure P. LCMS theoretical nvz = 5113, [M+H+, found
5113, tH NMR (400 MHz, Methanol-da) 8 8.86 (d, /= 1.3 Hz, [H). 8.53 (d. /=82 Hz IH),
§.14(dd, /=84, 6 8Hz, 1H), 788 (/=83 Hz, 2H), 763 - 7.53 {m, IH), 698 (t, /=84 Hz,
1H), 663 (dd, J=74,22Hz 1H),537¢d, J=75Hz, 1H), 450(d, J=37Hz, 1H), 438 (d,
J=38Hz, 1H), 429 (m. 1H), 379~ 345 (m, 6H), 2.93 - 2.62 (m, 6H). 2.04 - 1.71 (m, 7TH}.
{0850} Compound T30: {($)-2-{quinazolin-d-ylaming)-4-{{4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yi} butyl} {thingol-2-yimethyllamino) butancic acid. Prepared according to
Scheme A using Procedare A with thigzol-Z-vimethanamine, Procedure H with 4-
chloroguinazoline, and Procedure P. LCMS theoretical m/z = 5322, [M+H+, found 532.3.
{0851 Compound 731 {(8)-4-((2-C-oxomorpholino)ethyl)  (4-{5,6,7,8-tetrabydro-1,8-
naphthyridin-2-p}  butyllaminol-2-(quinazolin-d-ylamino)  butancic  acid.  Prepared
according to Scheme B using Procedure F with 4-(2-aminocthybimorpholin-3-one, Procedure
H with 4-chloroquinazoline, and Procedure P, LCMS theoretical m/z = 562 3. [M+H|+, found
562.3.

{6852} Compound 732 {(Sh-d-(bengyi(4-{5,6,7, 8-tetrahydro-1, S-naphthyridin-2-pl)
hutyamino)-2-(quinazolin-d-ylamino) hutanoic acid. Prepared according to Schome A using
Procedure A with benzvlamine, Procedure H with 4-chloroquinazoline, and Procedure P.
LCMS theoretical nv/z = 525 3. [M+H]+, found 525.2.

{0853} Compound 733 (8)-4-{{{R})-2-bydroxypropyl} {4-{5,6,7,8-tetrahydro-1.8-
naphthyridin-2-vl}  haylamino)-2-{guinazofin-d-ylamine}  butancic acid.  Prepared
according to Scheme A using Procedure A with (R}-1-aminopropan-2-ol, Procedure H with 4-
chloroguinazoling, and Procedure P. LCME theoretical myv/z = 493 3. [M+H ]+, found 493 3.
{0854} Compound 734: (28)-4-{¢{1 d-dioxan-2-y§} methyl} (4-(5,6,7,8-tetralydro-1,8-
naplithyridin-2~-yl}  butyDamino}-2~-{guinazplin-d-vlaming) butencic  acid.  Prepared
according to Scheme B using Procedure F with (1, 4-dioxan-2-y1} methanamine, Procedure H
with 4-chloroquinazoline, and Procedure P LCMS [M-H]+ found 535.3. 1H NMR (400 MHz,
Mothanol-d4) 3 8.88 (s, 1H), 8.56 (dg, J = 8.5, 1.5 Hz, 1H), 8.20-8.07 (m, 1H), 788 (ddd, J
=72,38 25Hz 2MH), 758(d,F=73Hz, 1H),662(d,J=73Hz, 1H), S35(ddd, I=80,
6.1, 1.8 Hz, 1H}, 4.06 (m, 1H), 3.84 — 3.66 (m, 4H), 3.66 - 3.40 (m, SH), 3.29 - 3.17 (m, 2H},
280 (dt, J =212, 6.8 Hz, 3H), 268 (dt, J = 16.3, 6.8 Hz, 1H), 2.49 (s, 1H), 2.02 - 1.64 {m,
§H).
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{0858} Compound 735 (8§)-4-{((8}-3-fluoro-2-hydroxypropyl} {4-(5.6,7,8-tetraliydro-1,8~
naphibyridin-2-ypi}  butylamino)-2-(guinazolin-4-ylamino}  butanoic  acid. Prepared
accordmg to Scheme B using Procedure F with l-amine-3-tfluoropropan-2-ol, Procedure H
with 4~chloroquinazoline, and Procedure P. LCMS [M+H+ found 5112, TH NMR (400 MHz,
Methanol-d4) 6 8.87 (s, 1H), 8.56(dt, F = 8.8, 1 9Hz, 1H), 8.14 (ddq, F =84, 7.1, 1.1 Hz, 1H),
794 - 780 (m, 2H), 758 (dt. § =74, 1.1 Hz, 1H), 6.62(d, J =73 Hz, 1H}, 538 {dd, = 8.3,
56Hz, 1H),450(d,J=43Hz 1H),438{d. J=44Hz 1H), 427 (ddd, J=1806,9.1, 43 Hz,
1H), 3.75-341 {m, 6H), 2.92 - 2.63 (m, 5H), 2.54 (4, T = 129 Hz, 1H), 2.11 - 1.65 (m, TH).
{0856} Compound 736: (S)-4-{{(B}-2-Brydroxypropyl} {4-(5,6,7,8-tetraliydro-1,8-
naplthyridin-2-yl}  butyBamino}-2-{guinazolin-d-ylamino}  butancic  acid.  Preparced
according to Scheme A using Procedure A with (S)-1-aminopropan-2-ol, Procedure H with 4-
chloroguinazoline, and Procedure P. LCMS theoretical m/z = 493 3. [M+H+, found 493 3.
{0857} Compound  737: 28)=d-f(norpholin-3-ylimethiyl)  (4-{5,6,7,8-tetralydro-1,8-
naphthyridin-2-yp8}  baylamino)-2-(quinazofin-d-ylamine)  butanovic  acid. Prepared
according to Scheme B using Procedure F with morphohin-3-vimethananune, Procedure H with
4-chlorogquimazoline, and Procedure P. LCMS [M+H]™ found 534.2. 'H NMR {400 MHz,
Mothanol-ds) § 8.85(d, J = 4.2 Hz, 1H}), 8.67 - 853 (m, IH) 813 (ddt, /=85, 72, 14 Hz,
H), 787 (td,./=8.1,7.6, 1. 7THz, 2H), 758 (dd, /=73, L4 Hz, 1H), 6.62{d, /=73 Hz, 1H),
536{ddd, /= 103,83, 55 He, 1H), 398 (dt, ./ = 12.6,3.3 Hz, 1H), 3.83 (ditd, J=16.5,12.5,
7.2 Hz, 2H), 3.63 - 3.40 (m, 4H), 3.24 - 3.05 {m, 3H), 2.96 (dd, J=21.1, 133 Hz, 1H}, 2.80
(dt, J=269,64Hz, SH), 2.62-2.26 (m, 2H), 2.09 - 1 88 (m, TH}, 1.86 — 1.63 (m, 4H}.
{6858} Compound 738: (28)-4-({3.3-difheoro-2-kydroxypropyl} {4-(5,6,7,8-terraliyidro-1,8
naphthyridin-2-yf}  butyBamino}-2-{guinazolin-d-ylamine} batancic acid.  Prepared
according to Scheme B using Procedure F with 3-amino-1,1-difleoropropan-2-ol, Procedurc H
with 4-chlorogquinazoline, and Procedure P. LCMS theoretical mv/z = 5293, [M+H]+, found
29.3.
{0859) Compound 739 (8}-4-(((8)-2,3-diliydroxypropyl}  (4-{5,6,7,8-tetrabydro-1,8-

4

[#5]

naphthyridin-2-vl)  hayllamino}-2-{guinazofin-d-ylaminae}  butancic acid.  Prepared
according to Scheme B using Procedure F with 3~amino-1, I-difluoropropan-2-ol, Procedure H
with 4-chlorogquinazoline, and Procedure P, LOMS [M+H[* found 3092, TH NMR (400 MHz,
Methanol-ds) & 8.86 (s, 1H), 8.64 — 848 {m, 1H), 822 ~ 8.06 (1, 1H), 7.95 - 7.80 {(m, ZH},
7.58(dd, /=73, L1 Hz, 1H), 6.62(d,.J=73Hz, 1H), 5.36 (1, .J=6.9 Hz, 1H), 4.06 (s, IH),
376340 (m, SH), 2.81 (dt, /=183, 6.9 Hz, 6H), 2.49 (brs, 1H}, 2.03 - 1.67 (m, 8H}.
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[8868] Compound 748  (S)-4-{{2-hydroxy-2-methylpropyl}  (4-(5,6,7,8-tetrabydro-1,8-
naphthyridin-2-yf}  butyBamine}-2-(pyridof 2, 3-djpyrimidin-4-ylamino}  butanoic  acid.
Prepared according to Scheme A using Procedure A with l-amino-2-methylpropan-2-ol,
Procedure H with 4~chloropyrido]2,3-djpyrninudine, and Procedure P. LCMS theoretical miz =
308.3. [M+H]+, found 508.3.

10861} Compound 741: (8)-4-((2-hydroxy-2-methylpropyl} (4-(5.6,7,8-tetraliydro-1.8-
naphthyridin-2-yl}  butyDamino)-2-ipyridof 3, 2~djpyrimidin-d-ylamino}  butanoic  acid.
Propared according to Scheme A using Procedure A with l-amino-2-methylpropan-2-ol,
Procedure H with 4-chloropyrido|3,2-dipyrimidine, and Procedure P. LCMS theoretical nvz =
508 3. [M+H]+, found 508.3.

{0862 Compound 742: (8)-2-{{7-fluoro-2-methylquinazolin-4-pi} aminop-4-((2-hydroxy-2-
methylpropyly (4-(5,6,7,8-¢etrabydro-1,8-naphthyridin-2-pi) busyllamine} butanoic acid.
Prepared according to Scheme A using Procedure A with 1-amuino-2-methylpropan-2-of,
Procedure H with f~amino-2-methylpropan-2-ol, and Procedure P. LCMS theoretical nvz =
539.3. [M+H}+, found 539.3.

{8863} Componnd 743: ($)-4-({2-hydroxy-Z-methylpropyl}  (4-(5,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi}  butyBamino}-2~{guinazolin-d-vlamino) butanoic acid.  Prepared
according to Scheme A using Procedure A with l-amino-2-methyipropan-2-ol, Procedore H
with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5073, [M+H]+, found
3073

{0864} Compound 744: (S}-4-(((8)}-2-fluvro-3-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8~
naphthyridin-2-yl}  batyBamino}-2-{pyridof3, 2-dfpyrimidin-4-yiomine}  butancic  acid.
Prepared according to Scheme B using Procedure F with (8)-2-fluoro-3-methoxypropan-i-
amine, Procedure H with 4-chloropvrido|3,2-dipyrimidine, and Procedure P. LCMS theoretical
m/z = 35263 [M+H]}+, found 5263,

{0865] Compound  74%:  (S)-4-(methoxy(4-(5.6,7,8-vetraliydro- 1, E-naphthyridin-2-yl}
butyljamine)-2-{guinazolin-4-ylamino} butanosic acid. Propared according to Scheme B using
Procedure F with O-methylhvdroxylamine, Procedure H with 4-chioroquinazoline, and
Procedure P. LCMS [M+H]" found 463.2. TH NMR {400 Mz, Methanol-d:) 5883 (d, /=09
Hz 1HY 853 (dd, /=86, 13 Hz, 1H), 812 (ddt, J=84,7.2, 1.2 He, 1H), 7.87 (ddd, J= 8.4,
6.7, V1 Hz 2H), 735(dd. /=73, 1.2 He, 1H), 637 (d, /=73 Hz 1H}), 541 (dd,.7=93,47
Hz, 1R),3.62(d,J=12Hz, 3H), 350 /=57 Hz, 2H), 3.02 - 288 (m, 2H), 2.89 - 2.76 (m,

339
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3H), 270 (1, J = 7.7 Hz, 2H), 2.50 (ddd, J = 14.6, 7.4, 5.1 Hz, 1H), 2.37 - 2.20 (m, 1H), 1.96
{p.J=06.1Hz ZH), 1.81 - 147 {(m, 4H).

{0866] Compound 746:  (8)-4-((2-methoxy-2-methylpropyl}  (4-(5,6,7,8-tetralydro-1,8-
naplithyridin-2-p}  butylaminol-2-(guinazolin-d-ylamino)  butanoic  acid.  Prepared
according to Scheme A using Procedure A with 2-methoxy-2-methylpropan-1-amine,
Procedure H with 4-chloroquinazoline, and Procedure P. LCMS theoretical m/z = 5213,
[MHH T+, found 521.3.

{8867} Compeound 747: (8)-2-{{7-fluoro-2-methylquinarolin-4-vl} aminoj-4-({ 2-methoxy-2-
methivipropyl) {(4-(5,6,7,8-teiraliydro-1,8-naphthyridin-2-yi} butyflamino} butanvic acid.
Prepared according to Scheme A using Procedure A with 2-miethoxy-~2-methylpropan-i-aming,
Procedure H with 4-chloro-7-fluoro-2-methyiguinazoline, and Procedure P. LCMS theoretical
m/z = 353 3. [M+H}+, foand 5533,

{0868} Compound 748: (S)-4-{{(3-hydroxyoxetan-3-yi} methyl) (4-{5,6,7,8-tctrabydro-1,8-
naphthyridin-2-yp8}  baylamino)-2-(quinazofin-d-ylamine)  butanovic  acid. Prepared
according to Scheme B using Procedure F with 3~(aminomethyDoxetan-3~0l, Procedure H with
4-chloroguinazoline, and Procedure P. LCMS [M+H]+ foand 5212, 1H NMR {400 MHz,
Methanol-d4) & 8.81 (5, 1H), 847 (d, J =82 Hz, 1H), 8.18 - 8.03 (o, 1H), 7.93 - 7.75 {m,
2H), 758(d, F=T3Hz, 1H),0663(d, I=73Hz 1H),520{(dd, ] =88 40 Hz, 1H), 469,
F=10.4 Hz, 4H}, 3.90 - 3.43 {m, 4H), 3.30 - 3.15 {m, 1H), 3.06 - 2.56 (m, 6H}, 2.30 (s, 1H),
2.16 - 1.69 (m, 6H).

{0869} Compound 749 (8h-d-((Z-methoxy-2-methylpropyl)  {4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl}  batyBamino}-2-{pyridof 2, 3-djpyrimidin-4-yiomine}  butancic  acid.
Prepared according to Scheme A using Procedure A with Z-methoxy-2-methyipropan-1-anune,
Procedure H with 4-chioropyrido{2,3-djpyrinudine, and Procedure P. LCMS theoretical mv/z =
3223 [M+HI+, found 3223

{0878 Compound 738 (8)-4-((2-methoxy-2-methylpropyl}  (4-{5,6,7 8-tetrahydro-1,8-
naphthyridin-2-vl)  butvBamine}-2-{pyridof3, 2-dpyrimidin-4-ylamine}  butancic  acid.
Prepared according to Scheme A using Procedure A with Z-methoxy-2-methylpropan-1-amine,
Procedure H with 4~chloropyndo[3.2-djpvrimidine, and Proceduwre P. LOCMS theoretical m/z =
5223, {M+H]+, found S22.3.

{0871} Compound 781: (8)-d-({2-methoxp-2-methylpropyl)  (4-(3,6,7,8-tetraliydro-1,8-
naplithyridin-2-yl}  butylamino)-2-((2-methylguinazolin-4-yi)  amino}  butancic  acid.
Prepared according to Scheme A using Procedure A with 2-methoxy-2-methylpropan- I-amine,
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Procedure H with 4-chloro-2-methylguinazoline, and Procedure P. LCMS theoretical m/z =
535.3. [M+H, found 3353,

{O872] Compound 732: (8)-4-({(1-cvanocyclopropylmethyl)  (4-(5,6,7,8-tetrahydro-1,8-
naplithyridin-2-p}  butylaminol-2-(quinazolin-d-ylamino)  butanoic  acid.  Prepared
according to Scheme B using Procedure F with 1-{ammomethyl}eyclopropane-i-carbonitrile,
Procedure H with 4-chloroquinazoline, and Procedure P. LOMS theoretical m/z = 5143,
[M+H+, found 514.3.

{8873} Compound 753: (8)-4-(({8)-3-fluoro-2-methoxypropyl} (4-(5,6,7,8-tetrahiydro~1,8-
naphihyridin-2-yf}  butyDamino}-2-{guinazolin-4-ylamino} butancic acid.  Prepared
according to Scheme B using Procedure F owith (S8)-3-flucro-2-methoxypropan-i-aminge,
Procedure H with 4-chlorogquinazoline, and Procedure P. LCMS theoretical m/z = 3253
[M+H, found 525.3.

{0874} Compound 754: (8)-4-(((S)-3-fluoro-2-methoxypropyl) (4-{5,6,7,8-tctrakiydro-1,8-
naphthyridin-2-yl}  butyDamino)-2-({2-methylguinagolin-4-pfj  amino} butanoic acid.
Propared according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxypropan-~ 1~
amine, Procedure H with 4-chloro-2-methylquinazoline, and Procedure P. LUMS theoretical
oz = 5393 [M+H]+, found 539.3.

{0875} Compound 755: (8)-4-(((8}-3-fluoro-2-methoxypropyl} (4-(5,6,7 8~tetrahydro-1,8-
naplithyridin-2-yf} butyllamino}-2-({7-fluoro-2-methylquinazolin-4-pl} aminel butenoic
acid. Prepared according to Scheme B using Procedure F with {8)-3-fluoro-2-methoxypropan-
1~anune, Procedure H with 4-chloro-7-fluoro-2-methviquinazoline, and Procedure P. LCMS
theoretical m/z = 557 3. [M+H]+, found 557.3.

{8876} Compound 756: {8)-2-{quinazolin-d-vlaminoj-4-{{(4-(3,6,7,8-tetralydro-1,8-
naphthyridin-2-yi} butylamine) butanoic acid. To a mixture of {8)-4-(benzyl{4-(5,6,7.8&-
tetrabydro-~1,8-naphthyridin-2-y1} butyDanuno}-2-{guinazolin-d-vlamino} butanoic acd (87
mg, 0.17 mmol} m MeOH (3 ml) was added 1 M aq. HCI (340 uL, 0.34 mmol) then 20 wi%
PHOH)/C (12 mg) and the resulting mixture was stirred under an Ho atmosphere for 6 h and
then was filiered and concentrated i vacuo. The crude residue was purtfied by reverse phase
prep-HPLC to give the title compound. LCMS theoretical m/z = 435 2, [M+HH, found 435 2.
{8877} Compounnd 757: {§}-2-((8-fluoroquinazolin-4-yl} aminol-4-(((R}-2-methoxypropyl)
(4-{5,6,7,8-tetraliydro-1, 8-naphthyridin-2-vl}  butyBamino} butancic acid.  Prepared

accordimg to Scheme A using Procedure A with (R)-2~methoxypropan-i-amine, Procedure H
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with 4-chloro-8-flacroquinazolime, and Procedure P. LCMS theoretical m/z = 5233, [M+H},
found 5252

{O878] Compound 788: (8)-2-((7-fluoroguinazolin-4d-yl} amino}-4-{{{R}-2-methoxypropyl)
{4-(5,8,7, 8-vetraliydro-I 8-naphthyridin-2-yl}  butyBamino} butanoic  acid. Prepared
according to Scheme A using Procedure A with (R)}-2-methoxypropan-1-amine, Procedure H
with 4-chloro-7-fluoroquinazoline, and Procedure P. LCMS theoretical my/z = 5253, [M+H{+,
found 5253,

{6879} Compound 759: {S)-d-{{{R}-2-methoxypropyl} {4-{5,6,7,8-tesraliydro-1,8~
naphihyridin-2-yf}  butpdamino}-2-{{8-methyiguinazolin-d-yi} amino} butanvic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-i-aming,
Procedure H with 4-chloro-8-methvlgunazohne, and Procedure P. LCMS theoretical m/z =
521.3, [M+H}+, found 5321.3.

{0880} Compound 760 (S)-4-(((S)-3-fluoro-2-methoxypropyl) (4-{5,6,7,8-tctrakiydro-1,8-
naphthyridin-2-yl}  butyDamino)-2-({7-methylguinagolin-4d-pfj  amino} butanoic acid.
Propared according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxypropan-~ 1~
amine, Procedure H with 4-chloro-7-methylquinazoline, and Procedure P. LUMS theoretical
w/z = 5393 [M+H}+, found 539.2.

{0881} Compound 761: (8)-4-(({8}-3-fluoro-2-methoxypropyl} (4-(5,6,7 8~tetrahydro-1,8-
naplithyridin-2-yi})  butyBamino)-2-({(7-fluoroquinazolin-4-pl} amine} butansic acid.
Prepared according to Scheme B using Procedure F with (83-3-fluoro-2-methoxypropan--
amine, Procedure H with 4-chloro-7-fluoroquinazoline, and Procedure P. LUMS theoretical
m/z = 5453, [M+H}, found 545.2.

{0882} Compound 762: (8)-4-(({8}-3-fluoro-2-methoxypropyl} {(4-(3,6,7,8-tetrahiydro-1,8-
naphihyridin-2-yf}  butyamino)-2-((8-methyiguinazolin-4-yi} amino} butancic acid.
Prepared according to Scheme B using Procedure F with (8)3-3-fluoro-2-methoxypropan-1-
amine, Procedure H with 4-chloro-8-methylquinazoline, and Procedure F. LCMS theoretical
m/z = 5393 [M+H}+, found 5393,

{0883} Compound 763: (S)-4-(((8)-3-fluoro-2-methoxypropyl} {4-(5,6,7,8-tetrakydro-1,8-
naphihyridin-2-yl}  butyDamino)-2-((8-fluoroguinazolin-4-vl}  amino} butancic  acid.
Prepared according to Scheme B using Procedure F with (S)-3-fluoro-Z-methoxypropan-1-
amine, Procedure H with 4-chioro-2-fluoroquinazoline, and Procedure P, LCMS theoretical

wm/z = 5433 [M+H}+, found 5433,
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{06884} Compound  764: (S} Ad-f{{ R}~ 2-methoxypropyl} {4-{5,6,7,8-tetrafydro~1,8~
naphihyridin-2-pf}  butpDamino)-2-((7-methyiguinazolin-4-yi} amino} butancic acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-i-aming,
Procedure H with 4-chloro-7-methyvlquinazoline, and Procedure P. LCMS theoretical m/z =
3213, [M+H+, found 5321.3.

10885] Compound 768: (8)-2-((i-fluoroguinazolin-4-yl} amino}-4-{((R)-2-methoxypropyl}
{4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-vl}  butyDamine} butanoic  acid.  Preparcd
according to Scheme A using Procedure A with (R)-2-methoxvpropan-i-amine, Procedure H
with 4-chloro-6-flucroquinazoline, and Procedure P. LCMS theoretical nvz = 5253, [M+H}+,
found 5253

{0886} Compound 766: {S}-4-(((8)-3-fluoro-2-methoxypropyl} (4-(5,6,7 8-tctrabiydro-1,8-
naphithyridin-2-yf})  butyBamino)-2-((6-fluoroquinazolin-4-yl}  amine} butanvic acid.
Prepared according to Scheme B using Procedure F with (5)-3-fluoro-2-methoxypropan- -
amine, Procedure H with 4-chloro-6-fluoroquinazoline, and Procedure P. LUMS theoretical
m/z = 3433, [M+H}+, found 543.3.

{8887} Compound 767: {($)-4-{{({R)-2-methoxypropyl} {4-(5,6,7,8-tesrakiydro-1,8~
naphthyridin-2-pl}  butyllamino)-2-Ghienof 2, 3-dijpyrimidin-d-plamino}  butanoic  acid.
Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-i-amine,
Procedure H with 4-chlorothienof2 3-djpyrimidine, and Procedure P. LCMS theoretical m/z =
513.3. {M+H}+, found 5132

{0888} Compound 768: (S)-4-(((S}-3-fluvro-2-methoxypropyl} (4-(5,6,7,8-tetraliydro-1,8~
naphthyridin-2-yl}  batyBamino}-2-(thienof2,3-djpyrimidin-4-ylamine}  butancic  acid.
Prepared according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxypropan--
amine, Procedure H with 4-chlorothieno{2,3-d{pynmidine, and Procedure P. LCMS theoretical
w/z =531.3, [M+H}+, found 531.2.

{0889] Compound 768 (8}-4-(((8)}-3-fhuoro-2-methoxypropyl} (4-{5,6,7,8~tetrahiydro-1,8-
naphthyridin-2-yl} butyllaminol-2-((6-methylthicnof 2, 3-djpyrimidin-4-yl} amino} busanoic
acid. Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-
{~-amine, Procedure H with 4-chloro-6-methylthieno|2 3-dipvrimidine, and Procedwe P.
LCMS theoretical m/z = 545 3. [M+H]+, found 3453,

{0898} Compound 776: {(S)-4-{{({R)-2-methoxypropyf} {4-(5,6,7,8-tetraliydro-1,8-
naphithyridin-2-yi} butylamino)-2~{(G-methylthiensf 2, 3-dipyrimidin-4d-yl}) aming} butanoic
acid. Prepared according to Scheme A using Procedure A with (R}-2-methoxypropan-i-amine,
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Procedure H with 4-chloro-6-methylthienc|{2,3-djpyrimidine, and Procedure P. LOMS
theoretical m/z = 527 3. [M+H]}+, found 527 3.

{0891} Compound 7 {(S)-d-~{((R})-2-methoxypropyf} {4-(5,6,7,8-tetralydro-1,8-
naplithyridin-2-p}  hutyDamino)-2-(thicnof3,2-dlpyrimidin-4d-ylomino}  butanoic  acid.
Prepared according to Scheme A using Procedure A with (R)-2Z-methoxypropan-i-amine,
Procedure H with 4-chlorothieno[3,2-djpyrinidine, and Procedure P. LUMS theoretical m/z =
513.3. [M+H]+, found S13.2.

{6892} Compound 772: {S)-d-{{{R}-2-methoxypropyl} {4-{5,6,7,8-tesraliydro-1,8~
naphthyridin-2-yf} butybamino)-2-{{G-methyplthienof3,2-djpyrimidin-4-yi} amine} butanvic
acid. Prepared according to Schome A using Procedure A with (R)-2-methoxypropan-i-aming,
Procedure M with 4-chloro-6-methylthieno[3,2-djpvrimidine, and Procedure P. LCMS
theoretical my/z = $27.3, [M+H]+, found 5273,

{0893} Compound 773: (8)-4-(((S)-3-fluoro-2-methoxypropyl) (4-{5,6,7,8-tctrakiydro-1,8-
naphthyridin-2-vl)  butyBamino}-2-{thienof3, 2-dpyrimidin-4-ylaminel  butancic  acid.
Propared according to Scheme B using Procedure F with (S)-3-fluoro-2-methoxypropan-~ 1~
amine, Procedure H with 4-chlorothieno{3,2-d{pynmidine, and Procedure P. LCMS theoretical
oz =531.3 [M+H]}+, found 531.2.

{0894] Compound 774: (8)-4-(({8}-3-fluoro-2-methoxypropyl} (4-(5,6,78~tetrahydro-1,8-
naplithyridin-2-yi} buatylamino)-2-((6-methylihienof3, 2-djpyrimidin-4-yl} amino} butenoic
acid. Prepared according to Scheme B using Procedure F with {8)-3-fluoro-2-methoxypropan-
1~-anune, Procedure H with 4-chloro-G-methyithieno[3,2-d]pvrinidine, and Procedwre P
LCMS theoretical m/z = 5453, [M+H]+, found 545.2,

{08958} Compound 775: (8)-4-(({8}-3-fluoro-2-methoxypropyl} {(4-(3,6,7,8-tetraliydro-1,8-
naphthyridin-2-yi} butyamino)-2-{{S-methylthienof 2,3-djpyrimidin-4-yi} amino} butanoic
acid. Prepared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-
l-aming, Procedure H with 4-chloro-5-methylthieno|2,3-dipyrimiding, and Procedure P.
LOMS theoretical m/z = 545 3 [M+H]+, found 543 2.

{0896} Compound  776; {&)-d-{{{R}-2-methaxypropyl) {4-{5,6,7,8-teirakydro-1,8~
naphihyridin-2-yi} butylamino}-2-({ S-methyithienof 2,3~d{pyrimidin-4-yl} amine} butanoic
acid. Prepared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-amine,
Procedure H with 4-chloro-5-methylthiens|2, 3-dlpyrimidine, and Procedure P. LCMS

theoretical m/z = 527 3. [M+H}+, found 527 2.
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{8897} Compound 77T {8}-2-({7.8&difluoroquinarolin-d-vl} aminop-4-{{(8}-3-fluoro-2-
methoxypropyl) (4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl} butpljamine) butancic acid.
Prepared according to Scheme B using Procedure F with (8)-3-fluoro~-2-methoxypropan-i-
amine, Procedure H with 4-chloro-7 8-difluoroquinazoline, and Procedure P. LCMS
theoretical m/z = 5613, [M+H}+, found 561.3.

{0898} Compound T78: (83-2-{{7 . 8-difluoroguinazolisn-4-yi amtinop=-d-{{({F)-2~
methoxypropyl) (4-(5,6,7,8~tetrahydro~1 8-naphthyridin-2-y§} bhuiyllamino) buranoic acid.
Propared according to Scheme A using Procedure A with (R)-2-methoxypropan-1-anune,
Procedure H with 4,7-dichioroquinazoline, and Procedure P. LCMS theoretical m/z = 543 3.
IMA+H+, found 543 3.

{08991 Compound 779 {§}-4-(((8)-3-fluoro-2-methoxypropyl} (4-(5,6,7 8-tctrabiydro-1,8-
naphithyridin-2-yi} butylamino)-2-((7-methylihicnof3, 2-djpyrimidin-4-vi} aming) butanoic
acid. Propared according to Scheme B using Procedure F with (8)-3-fluoro-2-methoxypropan-
{-amine, Procedure H with 4-chloro-T-methylthicno|3 2-djpyrimidine, and Procedure P.
LCMS theoretical m/z = 5453, [M+H]+, found 345.2.

{85083] Compound 780: {($)-4-{{({R)-2-methoxypropyl} {4-(5,6,7,8-tesrakiydro-1,8~
naphibyridin-2-yi} butyfamino)-2-{{ 7-methylthienof3,2-djpyrimidin-4-pl} amino} butandcic
acid. Prepared according to Scheme A using Procedure A with (R)}-2-methoxypropan-i-amine,
Procedure H with 4-chloro-7-methyithieno|3,2-dlpyrimidine, and Procedure P. LCMS

theoretical mv/z = 327.3. [M+Hi+, found 527.3.

BIOLOGICAL EXAMPLES
Example B1 — Solid Phase Iitegrin 0v3s Binding Assay

{6901} Microplates were coated with recombinant human integrin avPe (2 ug/mL}) in PBS (100
pk/well 25° € overmight). The coating solution was removed, washed with wash buffer (0.05%
Tween 20; 0.5 mM MnCly; wm Ix TBS). The plate was blocked with 200 uL/well of Block
Buffer (1% BSA; 5% sucrose; 0.5 mM MnCl; in Ix TBSY at 37° C for 2 h. Dilutions of testing
compounds and recombinant TGFP) LAP (0.67 pg/mL) m binding buffer (0.05% BSA; 2.5%

€, washed, and incubated for 1 hour with Biotin-Anti-hLAP. Bound antibody was detected by
peroxidase-conjugated streptavidin. The 1Cs0 values for testing compounds were calculated by

a four-parameter logistic regression.
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{0962} The ICso valucs obtained for avPs integrin inhibition for a first series of selected
exemplary compounds are shown in Table B-1. The ICso values obtained for avfls integnn
inhibition for a second serics of selected exemplary compounds are shown in Table B-2. The
compounds tested were compound samples prepared according to procedures described in the
Synthetic Examples section, with the stereochemical purity as indicated o the Examples. The
1Cs0 values i Tables B-1 and B-2 are presented in four ranges: below 50 nM; from 50 nMto

250 nM; from above 250 nM to 1000 nM; and above 1000 nM.
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Table B-1
Compound No. | avps Inhibition ICse | Compound No. | avBs Inhibition ICso
{nM} - range (M)} - range

1 250-1000 2 250-1000

4 30-250
5 <50 6 50-250
7 <80 8 5(-250
9 >1000 10 <30
i1 <50 12 <30
i3 30-250 i4 <50
i3 <50 16 <59
i7 <30 18 <50
19 <30 20 <50
21 <50 22 <30
23 <50 24 <30
25 <50 26 <50
27 <30 28 <50
29 <30 30 <50
3 <30 32 <59
33 <30 34 >1000
33 <30 36 >1000
37 50-250 38 <30
39 <30 40 <50
41 <50 42 <56
43 <30 44 <50
43 <30 46 <50
47 <50 48 <50
49 <30 30 <30
51 <50 32 <50
53 <§¢ 54 <30
35 <50 56 <50
37 <50 58 <50
59 <30 60 <50
61 <30 62 <40
63 <50 64 <30
65 <80 66 <30
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Table B-2
Compound No. | avfs Inhibition ICso Compound No. | avfs Inhibition ICso
{nM} - range (M)} - range

67 <50 68 <50
69 <30 7 <50
7 <30 72 <50
73 <50 74 <34
75 <50 76 <50)
77 <50 78 <54
79 <50 &0 <50
81 <50 ]2 <50
%3 <30 34 250-1000
23 250-1000 36 50-254
87 250-1000 88 >1000
89 <50 G{ <30
91 <50 g2 <50
93 <50 94 <50
95 >1000 96 >1000
97 >1000 98 >1000
99 250-1000 100 <50
101 50-250 102 >1000
103 >1000 104 >10300
105 <50 106 <30
107 250-1000 108 >1000
109 <50 110 <50
iil <30 112 250-1000

114 <40
153 50-250 116 30-250
117 <50 118 >1000
119 >1000 120 >1000
121 >1000 122 250-1000
123 <50 124 <54
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
133 50-250 136 <54
137 <50 138 <50
139 <30 140 <50
141 50-250 142 >1000
143 50-250 144 50-250
145 <50 146 >1000
147 50-250
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Example B2-—The Disclosed Compounds Potently Inhibit avflc in a Solid Phase Assay
{903} A thard series of excraplary compounds was selected for testing in the solid phase
mtegrin gvBe binding assayv. The compounds tested were compound samples prepared
according to procedures described in the Synthetic Exaroples section, with the stereochemical
purity as ndicated in the Examples. As m Example BI, mucroplates were coated with
recombinant human integrin avBe (2 pg/mL) o PBS (100 uliwell 25° € overnight). The
coating solution was removed, washed with wash buffer (0.05% Tween 20; 0.5 mM MoClz; in
1x TBS). The plate was blocked with 200 pL/well of Block Buffer (196 BSA; 5% sucrose; 0.5
mM MnClh; in ix TBS) at 37° € for 2 h. Ddutions of testing compounds and recombinant
TGEFP: LAP (0.67 ug/mL) m binding buffer (0.05% BSA; 2.5% sucrose; 0.5 mM MnCh; in Ix
TBS) were added. The plate was incubated for 2 hours at 257 C, washed, and mcubated for 1
hour with Biotin-Anti-hLAP. Bound antibody was detected by peroxidase-conjugated
streptavidin, The 1Cso values for testing compounds were calculated by a four-paramcter

logistic regression.

Example B3—The Disclosed Compounds Potently Inhibit avfl; in a Solid Phase Assay
{0904} A fourth series of exemplary compounds was selected for testing in a solid phase
mitegrin avB: binding assay. The compounds tested were compound samples prepared
according to procedures described in the Synthetic Exaraples section, with the stercochemical
purity as mdicated in the Examples. Similar to Examples Bl and B2, microplates were coated
with recombinant human integrin avf: (2 pg/mL} in PBS (100 pLiwell 25° €, overnight). The
coating solution was removed, washed with wash baffer (8.05% Tween 20; 0.5 mM MnCl; in
1x TBS). The plate was blocked with 200 pl/well of Block Buffer (196 BSA; 5% sucrose; 0.5
mh MnCla: 1o ix TBS) at 37° C for 2 h. Diutions of testing compounds and recombinant
TGFR: LAP (0.67 ug/mL) in binding buffer (0.05% BSA; 2.5% sucrose; 0.5 mM MnCh; in Ix
TBS} were added. The plate was incubated for 2 hours at 25° C, washed, and mncubated for 1
hour with Biotin-Aoti-bLAP. Bound antibody was detected by peroxidase-conjugated
streptavidin, The TCso values for testing compounds were calculated by a four-parameter

logistic regression.

Example B4—The Disclosed Compounds Potently Inhibit Human ovfis Integrin
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[8905] A fifth sertes of exemplary compounds was selected for determining biochemical
potency using the ALPHASCREEN® (Perkin Elmer, Waltham, MA} proximity-based assay
as described provicusly (Ullman EF et al, Luminescent oxygen channeling mmunoassay:
Measurement of particle binding kinetics by chenuluminescence. Proe. Natl. Acad. Sci. USA,
Vol 91, pp. 5426-5430, June 1994). To gauge the potency of inhibitors of binding to human
mtegrin ovfle, inhubitor compounds and micgrin were incubated together with recombinant
TGEP: LAP and bictinyiated anti-LAP antibody plus acceptor and donor beads, following the
manufacturer’s recomumendations. The donor beads were coated with streptavidin. The
acceptor beads had a nitrilotriacetic acid Ni chelator, for binding to a 6xtHis-tag on human
mtegrin avfs. All incubations occurred at room temperatures in 50 mM Tris-HCL pH 7.5, 0.1%
BSA supplemented with 1 mM cach CaClz and MgCla. The order of reagent addition was as
follows: 1. avPs integrin, test inhibitor compound, LAP, biotinviated anti-LAP antibody and
acceptor beads were all added together, 2. Afier 2 hours, donor beads were added. After another
30 nun incubation, samples were read.

{8906} Integrin binding was evaluated by exciting donor beads at 680 mm, and measuring the
fluorescent signal produced, between 520-620 nim, using a Biotek Instruments {Winooski, VT,
USA) SynergyMeo? multimode plate reader. Compound potency was assessed by deternuning
mhibitor concentrations required to reduce fluorescent light output by 50%. Data analvsis for
iCso determinations was carried out by nonlinear four parameter logistic regression analysis

using Dotmatics ELN Software (Core Informatics Inc., Branford, Ct).

Example BS—The Disclosed Compounds Potently Inhibit Human ovpB: Integrin
{3907} A sixth sertes of exemplary compounds was selected for determining biochemical
potency using the ALPHASCREEN® proximity-based assay as described in Example B4, To
gauge the potency of inhibitors of binding o human mtegrin ovf:, mhibitor compounds and
mtegrin were incubated together with biotinvlated, purified buman fibronectin plus acceptor
and donor beads, following the manufacturer’s recommendations. The donor beads were coated
with streptavidin. The acceptor beads had a nitrlotriacetic acid Ni chelator, for binding to a
oxHis-tag on human mtegrin avfi. All incubations occurred at room tomperatures in 50 mM
Tris-HCE pH 7.5, 0.1% BSA supplemented with 1 ;M each Cally and MgCla. The order of

reagent addition was as follows: 1. avl: integrin, test inhibitor compound, fibronectin~
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biotinyvlated and aceeptor beads were all added together. 2. After 2 hours, donor beads were
added. After another 30 min incubation, samples were read.

{0908} Intcgrin binding was evaluated by exerting donor beads at 680 nm, and measuring the
fluorescent signal produced, between 520-620 nm, using a Biotek Instruments (Winooski, VT,
USA} SynergyNeo2 nudtimode plate reader. Compound potency was assessed by determining
inhibitor concentrations required to reduce fluorescent light output by 50%. Data analysis for
1Cs0 determinations was carried out by nonlincar four parameter logistic regression analysis
using Dotmatics ELN Software (Core Informatics Inc., Brantord, Ct}.

Combined Inhibition Results of Examples B, B2, B3, B4, and BS

{0909} Table B-3 shows ICse data from Examples B, B2, B3, B4, and BS for inhibition of
ovBi and avfs integrin in the solid phase assays and inhibition of haman avp) and avfs integrin
in the ALPHASCREEN® assays. The ICso data is shown wn four ranges: below 50 nM; from

50 nM to 250 nM: from above 250 nM to 1000 aM; and above 1000 nM.

Example B6—The Disclosed Compounds Are A Therapy For ARDS

{1918] A series of patient cohorts are selected, ncluding: patients with COVID-19 and ARDS;
patients with influenza and ARDS; patients with COVID-19-associated pneumonia at risk of
ARDS; patients with influenza-associated pneumonia at risk of ARDS; patients with COVID-
19 but not pneumonia or ARDS at the start of the study; and patients with influenza but not
poeumonia or ARDS at the start of the study. Each cohort is randomly divided into treatment
and placebo subgroups. A sampling of patients in cach subgroup is exanuned for v integrin
and an amowunt of ovfs integrin is calculated for an average patient in each subgroup. A series
of dosages of a compound of Formula (I} are selected for cach treatment subgroup in which the
dosages are determined, for cach average patient, to reach plasioa concentrations equivalent to
a plasma-adjusted 1Cso, IC0, or Is0 with respect to avfs integrin in each average patient. The
patients are treated with placebo or the compound according to the determined dosages and
data s collected,

{0911} In patients with COVID-19 or influenza and ARDS, a trend of improvement in ARDS
symptoms with administration of the compound is found, compared to placebo. fn paticots with
COVID-19 or influenza -associated pneumoma at risk of ARDS, a trend of reduced progression
to ARDS with adnunistration of the compound is found, compared to placebo. In patients with

COVID-19 orintluenza but not pneumonia or ARDS at the start of the study, atrend of reduced

(%)
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progression to pneumonia and ARDS with adnunistration of the compound 1s found, compared
ta placebo.
Example B7—Safety, Tolerability, and Pharmacokinetics in Subjects with ARDS

Associated With COVID-i9

{0912} A Phase 2a, randomized, dose-ranging, double-blind, placebo-controlled study will be
conducted to evaluate the safety, tolerability, and pharmacokinetics (PK) of the disclosed
compounds, for example, any of Compounds 1-780 disclosed herein. Suitable examples of
the disclosed compounds to be evaluated in this study include, for example, one or more of;
(8)-2-(¢{7-fluoro-2-methylquinazolin-4-vhamino)-4~{{2~(4-fluorophenoxyethvii4-(5,6,7 8-
tetrabydro-~1,8-naphthynidin-2-yhbutyDaminolbutanoic acid; {S)-4-((Z-hydroxyethyl}{4-
(5,6,7.8-tetrahydro- 1, 8-naphthyridin-2-vi}butyl jamino 3-2-(quinazolin-4-ylaminoybutanoic
acid; {8}-4-{{2-methoxyethyh{4-(5,6.7 8-tetrahydro-1.8-naphthyridin-2-yhbutyamino}-2-
{quinazolin~-4-vlaminolbutanocic acid; (8)-4-({2-(3,5-difluorophenoxyjethyi}4-(5,6,7 8-
tetrahvdro-1.8-naphthyridin-2-vBibutyDamine }-2-(quinazolin-4-ylaminobutanoic acid; {83-
4-{(Z-phenoxyethyl}4-(5,6,7 8-tetrahvdro-1,&-naphthyvridin-2-ybutyDaminoe}-2-{(5-
phenyipyrimidin-4-yDaminojbutanoic acid; (83-4-((2-(4-Huorophenoxylethy}{(4-(5.6,7 8-
tetrabydro-~1,8-naphthyridin-2~yvhbutyDanuno)-2~((5-phenylpyrinidin-4-vhamino)butasoic
acid; (8)-2-{{6-(1H-pyrazol-1-vDpyrimidin-4-yDamine}-4-{(3-fluoropropyl)(4-{3,6,7 8-
tetrahydro-1,8-naphthyridin-2-vhbutyDaminobutanoic acid; {5)-4-(((8)-3-fluoro-2-
methoxypropy{(4-(5.6,7 8-tetrahyvdro- 1, 8-paphthvndin-2-yhbutvlamino)-2-(thienof2.3-
djpyrimidin-4-ylammo)butanoic acid; {(5)-2-((2-methyl-2H-pyvrazolof4,3-djpyrimidin-7-
yhamino}-4-({2-phenoxyethyvl}{4-(5,6,7 8-tetrahydro-1,8-naphthyridin-2-
vlibutyDaminojbutancic acid; (8)-2-({(1H-pyrazolo}3.4-dpyrimidin-d-ylamino}-4-((2-
phenoxyethyl}{4-(5,6.7 8-tetrahydro-1, 8-naphthynidin-2-yibutyDamino)Yotanoic acid; (S)-2-
{{(1H-pyrazoloi3 4-djpyrimmdin-4-yhamino}-4-((2-{4-flucrophenoxyiethyl}(4-(5,6,7 8-
tetrahydro-1,8-naphthyridin-2-yhbutyDaminobutanoic acid; or (8)}-4-((2-(4-
Huorophenoxyethy (4-(5.6,7 8-tetrahydro- 1, 8-vaphthyrndin-2-ybutyhamino -2 -((2-methyi-
2H-pyrazolo[4,3-djpyvrimidin-7-yDamino}butanoic acid. The disclosed compounds will be
administered QD for up to 14 days in sabjects with ARDS associated with COVID-19
mfection. Approximately 36 participants with ARDS will be enrolied m three planned
ascending dose groups (40 mg, 80 mg, and 160 mg QD), with a 3:1 randomization ratic
{(active:placebo}. Eligibility criteria will mcelude one or more of the following: 218 vears of

age; diagnosis of ARDS (Berlin Defnition): hospitalized with at feast severe COVID-19 (US
352
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Food and Drog Administration, 2020}, receiving support for acute lung injury/respiratory
distress via one or more of supplemental oxygen, non-invasive ventilation, or mechanical
ventilation; within 72 hours since onset of ARDS; 7 days since the start of mechanical
ventilation; Serum aspartate aminotransferase (AST) concentration < 120 U/L and serum
alapine amunotransferase {ALT) concentration < 150 U/L; and/or serum total bilirebin <1.8
mg/dL, in the absence of Gilbert's syndrome or hemeolysis. Exclusion criteria will include one
or more oft greater than 72 hours stnee time of onset of ARDS; greater than 7 days since start
of mechanical ventilation; currently receiving or anticipated to receive extracorporeal hife
support (ECLS), extracorporeal membrane oxygenation {ECMO) or high-frequency
oscillatory ventilation; and/or unwillingness to follow lung protective ventilation strategy
{e.g., tidal volume of 6 mL/Akg of predicted body weight and prone positioning) and fluid
management protocol (Fluids and Catheters Treatment Trial [FACTT] Conservative or Lite}
per local institutional standards (HFQV).

RESULTS

[0913] The primary endpomnt is the evaluation of the disclosed compounds safety and
tolerability, and the secondary endpoint is the assessment of PK across a dose range.
Exploratory endpoints will include assessment of chinical owtcome measurcs, such as
respiratory and vital status at hospital discharge, Day 28, and Day 90

CONCLUSIONS

{#914] This Phase Za, randomized, dose-ranging study will evaluate the safety, tolerability,
and PK of the disclosed compounds for treatment of ARDS with at least severe COVID-19.
{8915} All references throughout, such as publications, patents, patent applications and
published patent applications, are incorporated herein by reference in their entireties.
{8916} Although the foregoing imvention has been described in some detail by way of
dustration and example for purposes of clarity of understanding, 1t is apparent to those
skilled in the art that certain minor changes and modifications will be practiced. Therefore,

the description and examples should not be construed as himiting the scope of the invention.
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CLAIMS
What is claimed is
1. A method of treating a condition in an individual in need thereof, comprising:

administering to the individual an amount of a compound of formula (1) effective to treat the

condition:

10 R RZ R/:z
OH

)

or a salt thereof, wherem:

RYis Co-Cra aryl or 5- to 10-membered heteroaryl wherein the Ce-Cis aryl and 5- to
10-membered heteroaryl are optionally substituted by R

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R?*; -0-C1-Cs alkyl
optionally substituted by R*; C1-Cs cycloalkyl optionally substituted by
R -0-03-Cs cveloallyl optionally substituted by R™; 3-to 12-membered heterocyclyl
optionally substituted by R*; or -S(0 )R with the proviso that any carbon atom bonded
directly 1o a mitrogen atom is either unsubstituted or substituted with deuterium;

cach R'? is independently C1-Cs alkyl, C2-Co alkenyl, Co-Cs alkynyl, Cs-
Ca eyeloatkyl, Cs-Cs cycloalkenyl, 3~ to [Z2-membered heterocyclyl, 5- to 10-membered
heteroaryl, Co-Cig aryl, deuterium, halogen, ~-CN, -OR?, -SR?, -NRIR?, -NQO:, -C=NH(OR?),
-CIOR?, -OC(OIR’, -C(OI0R?, -CIOINRIR?, -NRIC(OIRY, -NRPC(O)YORY,
NRACIOWNRIRS, -S(HR, -S(ORR?, -WNRISINRY, -NRS(ORRY, -S(OINRIR?,
-S(ORNRIR?, or -P{OXORYOR’), wherein cach R'?is, where possible, independently
optionally substituted by deutertum, halogen, oxo, -0OR®, -NRR7, -C{OIRE, -CN, -S{O)R5,
-S{ORRE, -P(OHORSOR"), C:-Cs cycloalkyl, 3~ to [2-membered heterocycelyl, 3- to 10-
membered heteroaryl, Ce-Ca aryl, or C1-Cs alkvl optionally substituted by deuterium, oxo,
-0OH or halogen;

each R R® R R and R” is independently oxo or R™

R s C1-Co alkyl optionally substitated by R%® or C3-Cs eycloalkyl opticnally
substituted by R*%

3
v
.
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R? is independently hydrogen, deuterimm, C1-Cs alkyl, C2-Cs alkenyl, Co-Cs alkynyd,
C3-Cos cycloalkyl, Co-Cis aryl, 5- to 6-membered heteroaryl or 3- to 6-membered
heterocyelyl, wherem the C1-Ce alkyl, C2-Ce alkenyl, C2-Co alkynyl, Ci~Co cvcloalkyl, Co-Crg
aryl, 5- to 6-membered heteroarvl and 3- to 6-membered heterocyclyl of R are independently
optionally substituted by halogen, deuterium, oxo, -CN, -OR®, NR¥*R®, -P(O}ORSORY), or
Ci-Ue alkyl optionally substinited by deuterinm, halogen, -OH or oxo;

R* and R are each mdependently hvdrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl,
{2-Co alkynyl, Ca-Cs cycloalkyl, Cs~Cis arvl, S-1o 6-membered hetercaryl or 3- 10 6-
membered heterocyelvl, wherein the Ci-Co alkyl, {2-Co alkenyl, Co-Cs alkyayl, (3-Cs
cveloalkyl, Co-Cia aryl, 5- to 6-membered hetercary! and 3~ to 6-membered heterocyelyl of
R* and R? are independently optionally substituted by deuterium, halogen, oxo, ~CN, ~-ORY,
-NRSR? or Ci-Cs alkyl optionally substifuted by deuterium, halogen, -OH or oxo;

or R* and R° are taken together with the atom to which they attached to fornia 3- to 6-
membered beterocyelyl optionally substituted by deuterium, halogen, oxo, -OR®, -NR®R® or
1-Cs alkyl optionally substituted by deuterium, halogen, oxo or -OH;

R® and R’ are each independently hydrogen, deaternum, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterinm,
halogen, or oxo, or C2-Cs 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 £1-Ce alkyl
optionally substiuted by deuterium, halogen, or oxo;

R® and R’ are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, {2-Cs alkenyl optionally substituted by deuterium,
halogen or oxo, or C2-Ue alkyay! optionally substituted by devterium, halogen, or 0xo;

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

cach RI¢, R R¥Z and RY are independently hvdrogen or deuterium;

R g deuterium;

gis0,1,2,3,4,5,6,7, 0r8;

cach RY is independently selected from hvdrogen, deuterium, or halogen;

cach R!% is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,5,6,7, 8 or9,
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the condition comprising one or more of causation by or association with an
mfectious agent, shock, pancreatitis, or trauma; or
the condition comprising one or more of pulronary fibrosis associated with

rheumatoid arthritis or progressive familial intrahepatic cholestasis (PFIC).

2. The method of claim |, the condition comprising acute respiratory distress syndrome

{ARDS), or a precursor condition to ARDS.

3. The method of claim 2, the condition comprising a precursor condition to ARDS,
coraprising administering the compound to the individual effective to mitigate progression

from the precursor condition to ARDS i the individual.

4. The method of claim 2, the condition comprising ARDS, comprising administering

the compound to the individual effective to nutigate ARDS.

5. The method of claim 1, the condition comprising causation by or association with the

nfectious ageot.

6. The method of claim 1, the infectious agent causing scpsis in the mdividual.
7. The method of claim i, the mfectious agent causing pneumonia i the individual.
8. The method of claim I, the mfectious agent causing ppcumonia in the individual,

comprsing administering the compound to the individual effective to mitigate progression

from the pneumonia to ARDS in the individual.

9. The method of claim |, the condition comprising ARDS caused by or associated with

the mfectious agent.

10, The method of claim I, the mdividual being at risk of infection by the infectious
agent, comprising administering the compound o the mndividual effective to mitigate the risk

of mtection.

(%)
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11, The method of claim 1, the mfectious agent comprising one or more of: 8 bacteria, a

virus, a fungus, or a parasite.

12, The method of claim 1, the infectious agent comprising a virus.
13, The method of claim i, the mfectious agent comprising a Coronaviridae virus.
14, The method of claim 13, the condition comprising ARDS caused by or associated

with the Coronaviridae virus.

15, The method of clam 13, the infectious agent comprising a severe acute respiratory

syndrome-related coronavirus (SARS-CoV).

16. The method of claim 15, the infectious agent comprising SARS-CoV or SARS-CoV-

2.

17, The mcthod of claim 1, the infectious agent comprising COVID-19.

18, The method of claim 1, the infectious agent comprising an Inflacnza virus.

19, The method of claim 8, the condition comprising ARDS caused by or associated

with the Influenza virus.

20 The method of claim 1%, the infectious agent comprising an Influenza A virus.

21, The method of claim 20, the infectious agent comprising a strain of the Influenza A

virus selected from the group congisting of HINI, HZNZ, H3N2, H3NS, H5NT, HTN7,
HINZ, HONZ, H7NZ, H7N3, and HIONT,

22. The method of claim 1, the wmfectious agent comprising tnfluenza.
23, The method of clatm 1, wherein the condition is caused by or associated with the
frauma.

[F8]
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24, The method of claym 23, the trauma comprising at least one oft mechanical trarma,;
barotrauma; thermal trauma; electrical trawma; radiation trauma; particulate aspiration: fhud
aspiration; mereased intracranial pressure; embolism; transfusion-related acute lung injury;
pulnonary trauma associated with cardiopubmonary bypass; or chemical trauma other than

bleomycin.

25 The moethod of claum 23, wherein the condition is acute respiratory distress syadrome

{ARDS) caused by or associated with the trauma.

26, The method of claim 1, wherein the condition comprises over-gxpression of an av

Itegrin i ONe of IoTe 0rgans.

27.  The method of claim 1, wherein the condition compriscs over-expression of an av
miegrin in one or more of: lung, heart, vasculatare, brain, kidoov, bladder, urcthra, testes,
ovaries, mucosa, smooth muscle, liver, pancreas, gall bladder, spleen, small intesting, large
wtestine, or skin.

28, The method of claim 1, the condstion being mediated by an av integrin,

29, The method of claim 1, the condition being mediated by an avfs integrin,

30, The method of clavm 1, the condition comprising pulmonary fibrosis associated with

rheumatoid arthnitis.

31, The method of claim §, the condition comprising progressive famihal mtrahepatic

cholestasis (PFIC).

32, The method of claim 1, the condition excluding fibrosis other than pulmonary fibrosis

associated with rheumatoid arthritis.

33, The method of claim 1, the condition excluding fibrosis.

358
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34, The method of claim 1, the condition excluding a fibrotic disease selected from the
group consisting of: idiopathic pulmonary tibrosis (IPF), mterstitial lung disease, radiation-
mduced pulmonary fibrosis, nonalcoholic fatty hiver disease (NAFLD}, nonaleoholic
steatohepatitis (NASH), alecholic liver discase induced fibrosis, Alport syndrome, primary
sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic sclerosis
associated interstitial lung disease, scleroderma, diabetic nephuopathy, diabetic kidney

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

35, The method of claim 1, the condition comprising ARDS, the ARDS being caused by
or associated with a fibrotic discase selected from the group consisting of idiopathic
pulmonary fibrosis (IPF), interstitial lung discase, radiation-induced pulmonary fibrosis,
nonaleoholic fatty liver discase (NAFLD), nonalcobolic steatohepatitis (NASH), aleoholic
frver discase nduced fibrosis, Alport syndrome, primary sclerosing cholangitis (PSC),
primary biliary cholangitis, biliary atresia, systemic sclerosis associated mierstitial hing
disease, scleroderma, diabetic nephropathy, diabetic kidney disease, focal segmental

glomerulosclerosis, chronic kidoey discase, and Crohn’s Discase.

36. The method of claim 1, wherein:

R? is C1-Cs alkyl optionally substituted by R?3; (3-Cs cycloalkyl optionally substituted
by R?; 3-10 12-membered heterocycly! optionally substituted by R™; or -S{(ORR%;

each R* is hydrogen;

cach R!® is hydrogen;

and the compound is represented by Formuda (1)

R'] R?
HN
4
o an.
37.  The method of claim 1 or claim 36, wherein at least one of R'2, R?2 R? R*, R RY

RORY RS RS R7 RS, R®, RI% RV, R R, or R is deuterium.

(%)
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38, The method of claim 1 or claim 36, wherein R, RY, R12 R)? and R** are hydrogen;
pis 3; and the compound is represented by formulda (1)

R R?

| | H
HN N N N
I\\\/ \//\/m
o oH #

39, The method of any one of claims 1 or 36-38, wherein R} is 5- to 10-membered

(111}, or a salt thereof.

heteroaryl optionally substituied by R,

40, The method of any one of claims 1 or 36-38, wherein R! is:

pyrimidinyi, quinazolinyl, pyrazolopyrinudinyl, pyrazinvl, quinolinyl,
pyridopynmidiny!, thienopvrimidinyl, pyndinyl, pyrrolopyrinudinyl, guinoxalinvl, indazolyl,
benzothiazolyl, naphthalenyl, purinvl, or isoquinolinyl;

cach of which is optionally substituted by deuterium, hydroxy, Ci-Ce alkyl, C1-Ce
haloalkyl, C:~Cs perhaloalkyl, C1~-Cs alkoxyl, Cs-Cs eycloalkyi, Cs3~Cs halocycloalkyl, C3-Ca
cvcloalkoxyl, 5~ to 10-membered heteroaryl, Ce-Cra aryl, cyano, amino, alkylamino, or

diallcvlamino.

41 The method of any one of clatms | or 36-38, wherein R is:

pyrimidin-2-y1, pyrinudin-4-vl, quinazolin-4-vi, iH-pvrazoloi3 4-djpyrimidine-4-vl,
1H-pvrazolo{4,3-djpyrimidine-7-y1, pyrazin-2-vl, quinoline-4-yl, pynidof2 3-djpyvrinudin-4-
vl, pyrido{3,2-d}pyrimidin-d~v}, pytdo[3.4-dipyrinudin-4-yi, thieno[2,3-dlpvrunidin~-4-yl,
thieno[3,2-d]pyrimudin-4-vl, thienopyrimdin-4-yl, pynidine-2-vl, pyridine-3-vl, TH-
pyrrolof2, 3-dlpyrimidin-4-yi, quinoxaline-2-yl, 1H-indazol-3-v1, benzo{djthiazol-2-vi,
naphthalen-1-yi, 9H-purin-6-yi, or isoquinolin-I-vi;

cach of which is optionally substituted by: one or more deuterium; methyl;
cyclopropyl; fluoro; chloro; bromo; difluoromethyl; triflocromethyl; methyl and fluoro;
methyl and triffuoromethyl; methoxy; cyano; dimethylamino; phenyl; pyridine-3-vl; and

pyridine-4-yl
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42, The method of any one of claims 1 or 36-38, wherein R} is pyrimidin-d-y1 optionally

substituted by R'®.

43 The method of claim any one of claims 1 or 36-38, wherein Rl is pyrimidin-4-y]
optionaily substituted by R' wherein R1? is 3- to 10-membered heteroaryl or C1-Cs alkyl

optionally substitoted by halogen.

44, The method of any one of claims 1 or 36-38, wherein R} is pyrimidin-4-y} optionally

substituted by pyrazolyl, methyl, difluoromethyl, or trifluoromethyl.

45 The method of any one of claims | or 36-38, wherein R is pyrimidin-4-y1 substituted

by both methyl and triflusromethyl.

46, The method of any one of claims | or 36-3R, wherein R! is quinazolin-4-y! optionally
substituted by R,
47, The method of any one of claims 1 or 36-38, wherein R is quinazolin-4-y1 optionally

substituted by halogen, C1-Cs alkyl optionally substituted by halogen, or Ci~Cs alkoxy.

438 The method of any one of claims | or 36-38, wherein B! is quinazolin-4-v1 optionally

substituted by fluoro, chloro, methvl, trifluoromethy! or methoxy.

49 The method of any one of claims 1 or 36-48 wherein R? is:

hydrogen;

deuterium;

hydroxy; or

Ci-Cs alkyl or Ci-Ce alkoxyl optionally substituted with: deuterium, halogen, C-Cs
atkvl, C1~Cs haloalkyl, Ci~-Cs hydroxvalkyl, C1-Cs alkoxyl, Cs-Cs cveloalkyl, C5-Cs
halocyeloalkyl, C5-Cs eycloalkoxyl, Co-Cua aryl, Co-Curg aryloxy, 5- to 10-membered
heteroaryl, 5- to 10-membered heteroaryloxy, 3- to 12-membered heterocyclyl optionally
substituted with oxo, ~-C{OINRIRS, -NRC{OIR?, or -S{ORR’.

530, The method of any one of claims | or 36-48, wherein R? is:
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methvl, methoxy, ethyl, ethoxy, propyl, eyclopropyl, or cyclobutyvl;
each of which is optionally substituted with one or more of hydroxy,
methoxy, cthoxy, acetamide, thuoro, fluoroalkyl, phenoxy, dimethylamide,
methylsulfonyl, eyclopropoxyl, pyridine-2-yloxy, optionally methylated or
fluorinated pyriding-3-vioxy, N-morpholino, Nepyrrolidin-2-one,
dimethylpyrazol-1-v1, dioxirane-2-vl, morpholin-2-vi, oxetan-3-vl, phenyl,
tetrabhydrofuran-2-vl, thiazol-2-vl;
gach of which is substituted with 0, 1, 2, or 3 of deuterium,

hydroxy, methyl, fhuoro, cvano, or oxo.

51,  The method of any one of claims 1 or 36-48, wherein R” is C1-Cs alky] optionally

substituted by R?,

52 The method of any one of claims 1 or 36-48, wherein R? is (1-Cs alky] optionally
substituted by R* wherein R is: halogen; Cs~-Ce cycloalkyl optionally substituted by
halogen; 5- to 10-membered heteroaryl optionally substituted by Ci-Cs alkyl; -NR'R3; -
NRIC(ORY, -S{(O0R®; or oxo.

53.  The method of any one of claims | or 36-48, wherein R? is (1-Cs alky] optionally
substituted by R* wherein R* is: fluoro; cyclobutyl substituted by fluore; pyrazolyl

substituted by methyl: or -S(0):CHs.

54, The method of any one of claims 1 or 36-48, wherein R? is C1-Cs alkyl optionally
substituted by -OR?.

35, The method of any one of claims | or 36-48, wherein R? is C1-Cs alkyl optionally
substituted by ~0OR?, and R’ is: hvdrogen; C1-Cs alkyl optionally substituted by halogen; Ca-
Ce cycloalkyl optionally substituted by halogen; Ce-Cia aryl optionally substitated by

halogen; or 5- to 6-membered heteroaryl optionally substituted by halogen or {-Ce alkyl.

36.  The method of any one of claims | or 36-48, wherein R” is C1-Cs alkyl optionally

substituted by -OR?, and R is: hydrogen; methyl; ethyl; difluoromethyl; -CHyCHE,; -
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CHaCF3; evclopropyl substituied by fluoro; phenyl optionally substituted by fluoro; or

pyrdinyl optionally substituted by fluore or methyl,
537.  The method of any one of claims 1 or 36-48, wherein R? is ~CH2CHLOCH;,

58 The method of any one of claims 1 or 36-48, wherein R? is Ci-Cs alkyl substituted by

both halogen and OR?, wherein R? is C1-Cs alkyl.

59 The method of any one of claims 1 or 36-48, wherein R? is C3-Cs cycloalkyl

optionally substituted by R?.
64 The method of any one of claims 1 or 36-48, wherein R? is cyclopropvl.

N
N P R
61.  The method of any one of claims | or 36-38, wherein R} is m»m , wherein m
is 0, 1, 2, or 3 and each R is, where applicable, independently deuterium, halogen, atkyl,
haloalkyl, alkoxy, hvdroxy, ~CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hvdroxy,

and heteroarvl of R are independently optionally substituted by deuterium.

7 My W \3’ W
/
62, The method of claim 60, whercin Rl is

1a

, wherein each R'" is independently

deuterium, ai‘kyl, haloalkyl, or hetea‘oaw].
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Ry
L ®
63.  The method of any one of claims 1 or 36-38, wherein R' is or
p“wa

/;j\ )m

%
Na N

1 ,whereinm is 0, 1, 2, or 3 and each R1? is, where applicable, independently

deuterium, halogen, alkyl, haloalkyl, atkoxv, hydroxy, -CN, or heteroarvl, wherein the alkyl,

haloalkyl, alkoxy, hvdroxy, and heteroaryl of R'? are independently optionally substituted by

deuterium.
o Y
(R \\\\/ LN
64, The method of any one of claims 1 or 36-38, wherein R} is :]: \

-
2

whercin mis{), 1,2, 3, 4, or 5 and cach R is_ where applicable, independently denterinm,
halogen, alkyl, haloalkvl, alkoxy, hydroxy, -CN, or heteroaryi, wherein the alkyl, haloalkyl,

alkoxy, hvdroxy, and heteroary! of R'? are independently optionally substituted by deuterium,
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, wherein each R'? is independently deuterinm, halogen, alkvi, haloalkyl,

or alkoxy.

P (R,
O

N

“
X
=N

il

66.  The method of any one of claims 1 or 36-38, wherein RY {5 wdbee

NZ N

;
AN i/k\/

18y ke i e (210
Ry %/i N o {(R)m

axnabacan

, , . , whercin m i
0, 1,2, 3,4, or 5 and each R'® is, where applicable, independently denterium, halogen, alkyl,
haloalkyl, alkoxy, hydroxy, ~-UN, or heteroaryl, wherein the alkvl, haloalkyl, alkoxy, hvdroxy,

and heteroaryl of R' are independently optionally substituted by deuterium.

(78]
N
v
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Rn 1
67.  The method of any one of claims 1 or 36-38, wherein R' is
wherein mis 0, 1, 2, 3, or 4, and each R is, where applicable. independently deaterinm,
halogen, alkyl, haloalkyl, alkoxy, bydroxy, -CN, or heteroaryl, wherein the alkyl, baloalkyl,

alkoxy, hydroxy, and heteroaryl of R!® are independently optionally substituted by deuteriom.

68, The method of claim 67, wherein R! is sclected from the group consisting of

Y

{Rm)m_\\ ! N

69, The method of any one of claims 1 or 36-38, wherein R' is
wherein mis 0. 1, 2, 3, or 4, and each R'? is, where applicable, independently deuterium,
balogen, alkvl, haloalkyl, altkoxy, bydroxy, ~CN, or heteroaryl, wherein the alkyl, haloalkyl,

alkoxy, hydroxy, and heteroaryl of R are independently optionally substituted by deuterium.



WO 2021/225912 PCT/US2021/030363

70, The method of claim 69, wherein R! is selected from the group consisting of

(Rw)m N/iw
75 The method of any one of clatms | or 36-38, wherein R' 15 R

wherein mis 0, 1, 2, 3, or 4, and each R'? is, where applicable, independently deuterium,
halogen, alkyl, haloalkyl, atkoxy, hydroxy, -CN, or hetercaryl, wherein the alkyl, haloalkyl,

atkoxy, hydroxy, and heteroaryl of R'? are independently optionally substituted by deuterium.

~3
o

The method of claim 71, wherein R! is selected from the group consisting of

(s3
N
~3
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R,

N]

-

73, The method of any one of claims 1 or 36-38, wherein R is

wherein mis 0, 1, 2, 3,4, 5, or 6 and cach R is, where applicable, independently deuterium,

halogen, alkyvl, haloalkyl, alkoxy, hydroxy, ~CN, or heteroaryl, wherein the alkyl, haloalkyl,

B

alkoxy, hydroxy, and heteroaryl of R'? are independently optionally substituted by deuteriom.

VRN
(}"z“)mi\ lﬂl
P

74, The method of any one of claims | or 36-38, wherein R} s \/I ,
whereinmis 0, 1,2, 3,4, 5, or 6 and cach R is, where applicable, independently deuterium,
halogen, alkyl, haloalkyl, atkoxy, hydroxy, -CN, or heteroarvl, wherein the alkyl, haloalkyl,

alkoxy, hydroxy, and beteroaryl of R'? are independently optionally substituted by deuterium.
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ot

’Q\(Rm)rr
75. The method of any one of claims | or 36-38, wherein R is A , wherein
mis 0, I, or 2 and each R is, where applicable, independently deuterium, halogen, alkyl,

haloalkyl, alkoxy, hvdroxy, -CN, or hetercaryl, wherein the alkyl, haloalkyl, alkoxy, hvdroxy,

and heteroaryl of R are independently optionally substituted by deuterium.

76.  The method of any one of claims 1 or 36-38, wherein R} is selected from the group

, and any of the foregoing groups

wherein any one or more hvdrogen atom(s) are replaced with deuwterium atom(s}).
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WO 2021/225912

5-38, wherein R s selected from the group

-
2

The method of any one of claims 1 or 3

77

consisting of

=1

Z
/./«A“\ “

 groups

&
&

, and any of the foregoin

Iy
N

>

HN—N
Y

wherein any one or more hydrogen atom{s) are replaced with deuterium atom{s}.

>
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78.  The method of any one of claims 1 or 36-38, wherein RU is selected from the group

CF; Fil

"
=N

HaCO

, and any of

the forcgoing groups wherem any one or more hvdrogen atom(s) arc replaced with deuterium

oo
atom{s}.
79.  The method of any one of claims | or 36-38, wherein R! is selected from the group
! T\N" Q\/
N~y \
consisting of  we ,

. and any of the foregoing groups

wherein any one of more h‘ydmgen atom(s} are replaced with deuterium atom(s}.
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R\)

(10

80.  The method of any one of claims 1 or 36-48 or 61-79, wherein R? is = _ wherein n
is 1,23, 4,5, or 6, and R* is C1-(5 alky! optionally substituted by fluoro; pheny! optionally
substituted by fluoro; pyrnidinyl optionally substituted by tfluoro or methyl; or cyvclopropyl

optionally substituted by fluoro.

81, The method of any one of claims 1 or 36-48 or 61-79, wherein R? is selected from the
----- (
F F Ci} F ,—"é N
F 0=§— /?L .
[/LF‘ - [ J ’XOH
group consisting of . , o - , ,_L

.
g
o7 o™ o N o

o7 7

H > >

o :: | FEO fa/: D/@ o EJ‘E J/@/
r ¢ £ L

2
3 2& FF ) g
Jore s

wherein any one or more hvdrogen atom(s) are replaced with dewterium atom(s}.

. and any of the foregoing groups

82.  The method of any one of claims 1 or 36-48 or 61-79, wherein R? is selected from the

OH J\ _/F' F OH
y a J; OH C ~OH l: ;c)” E :C)H
group consisting ofmim, s . R R R
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Lo e
E] E,@ o oo
_CO f L ﬁ jm’f’

O

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

replaced with deuterium atom({s).

83.  The method of any one of claims 1 or 36-43, wherein R? is C5-Cs alkyi substituted by

both fluonne and -OCHs.

84.  The method of any one of claims 1 or 36-48 or 61-79, wherein R? is (1-Cs alkyl

optionally substituted by -OR°, and R? is phenyl optionally substituted by fluorine.

85 The method of any one of claims | or 36-48 or 61-79, wherein R? is Ci-Cs alkyl

»/.‘J

optionally substituted by -OR, and R® is pyridinyl optionally substituted by fluorine or

methyl.

86. The method of any one of claims 1 or 36-48 or 61-79, wherein R* is C1-Cs alkyl

substituted by R wherein R? is halogen.

87.  The method of any one of claims | or 36-48 or 61-79, wherein R? is Ci~Cs alkyl

substituted by R¥ wherein R? is deuterium.

88.  The method of any one of claims | or 36-48 or 51-79, wherein R? is €1-Cs alkyl
substituted by R wherein R™ is 3- to 12-membered heterocyelyl optionally substituted by

OX0.

(b3
~3
2
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89.  The method of any one of claims 1 or 36-48 or 61-79, wherein R? is 3-Cs alkyl

substituted by R? wherein R™ is 4- to 5-membered heterocyciyl optionally substituted by oxo.

90.  The method of any one of claims 1 or 36-48 or 61-79, wherein R? is C1-Cs alkyl

substituted by R wherein R? is Cs-Ca aryl optionally substiteted by halogen or ~OR®,

91,  The method of any one of claims | or 36-48 or 61-79, wherein R is C1-Cs alkyl

substituted by R wherein R™ is phenyl optionally substituted by halogen or ~OR®.

92 The method of any one of claims 1 or 36-48 or 61-79, wherein R? is Ci-Cs alkyl
substituted by R™ wherein R? is 5~ to [O-membered heteroaryl optionally substituted by Ci-

Co alkyl.

93, The method of any one of claims | or 36-48 or 81-79, wherein R? is (1-Cs alkyt

substituted by R* wherein R* is pyrazolyl optionally substituted by methyl.

94, The method of any one of claims 1 or 36-48 or 61-79, wherein R? is Ci-Cs alkyi
substituted by R* wherein R? is C5-Cs cycloalky! optionally substituted by -CN, halogen, or —
ORS®.

95, The method of any one of claims | or 36-48 or 61-79, wherein R? is {1-Cs alkyl

substituted by R wherein R™ is -S{O)RR7.

96, The method of any one of claims 1 or 36-38, wherein R is pyridyl optionally

substituted by R'#.

97, The method of any one of claims 1 or 36-38, wherein R is indazoly! optionally

substituted by R12,

93. The method of any one of claims 1 or 36-38, wherein R is 1H-pyrrolopyridy!

optionally substituted by R'a.
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99, The method of any one of claims 1 or 36-38, wherein R! is quinolinyl optionally

substituted by R,

100, The method of any one of claims 1 or 36-38, wherein R is phenyl optionally

substituted by R!2.

101, The method of any one of claims | or 36-38, wherein R} is indany! optionally

substituted by R'®,

102, The method of claim 1, wherein the compound, or a salt thereof, is selecied from

Compound Nos. 1-780.

103, The method of any one of claims 1, 36, or 38, wherein the compound is (8)3-2-((7-
fluore-Z-methviquinazolin-4-vhamino -4-((2-(4-fluorophenoxyiethvi){(4-(5,6.7 8-tetrahvdro-

1, &-naphthyndin-2-yHbutyhamino}butanoie acid, or a salt thercof.

104, The mecthod of any one of claims 1, 36, or 38, wherein the compound is {8)-4-((2~
hydroxyethvl}(4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vDbutyDamino}-2<{(quinazolin-4-

ylaminojbutanocic acid, or a salt thereof.

103, The method of any one of claims |, 36, or 38, wherein the compound is (S)-4-((2-
methoxyethvl}(4-(5,6,7 8-tetrahvdro-1,8-naphthyridin-2-yHbutvhamino)}-2-(guinazolin-4-

viaminobutancic acid, or a salt thereof

106,  The method of any one of claims 1, 36, or 38, wherein the compound 1s (5)-4-((2~
(3,5-diflyorophenoxy jethviH4-(5,6,7, 8-tetrahvdro-1,8-naphthyridin-2-viibutyl jamino -2~

{quinazolin-4-vlaminoloutanoic acid, or a salt thereof.

107, The method of any one of claims 1, 36, or 38, wherein the compound is {(S)}-4-{{2-
phenoxyethy ) 4-(5,6,7, 8-tetrahydro-1,8-naphthyridin-2-yBbutyljamino}-2-((5-

phenylpyrinudin-4-yJaminojbutancic acid, or a salt thereof.

(b3
-3
v
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108.  The method of any one of claims 1, 36, or 38, wherein the compound s (S)-4-{(2-{(4-
fluorophenoxyjethy}{4-(5,6,7 &-tetrahydro- 1, 8-naphthyridin-2-yDbutyblamino3-2-((3-

phenylpyrinudin-4-yljaminojbutancic acid, or a salt thereot.

109, The method of any one of claims 1, 36, or 38, wherein the compound 1s (83-2-({6~
(1H-pyrazol-I-yDpyrimidin-4-yHamino}-4-{(3-Huocropropyl{4-(5.6,7 8-tetrahydro-1.8-

naphthyridin-2-vlbutylJaninobutanoic acid, or a salt thercof,

1310, The method of any one of claims 1, 36, or 38, wherein the compound s ($)-4-({{(5}-3-
fluoro-2-methoxypropyl(4-(5,6,7 8-tetrahydro- 1, 8-naphthyridin-2-vlibutyhamino)-2-

{thieno[ 2 3-d]pvrimidin-4-ylamino}butanocic acid, or a salt thereof.

111, The method of any one of claims 1, 36, or 38, wherein the compound is (8)}-2-((2-
methyl-ZH-pyrazolo{4,3-djpyrimidin-7-yamino}~-4-({2-phenoxyethyvi{4-(5,6,7 8-tetraliydro-

1, &-naphthyndin-2-yHbutyhamino}butanoie acid, or a salt thercof.

112, The method of any one of claims 1, 36, or 38, wherein the compound s {8)-2-((1H-
pyrazolof3 4-djpyvrimidin-d-vljamino)-4-{(2-phenoxyethyl }4-(5,6,7, 8-tetrahvdro-1,8-

naphthyridin-2-vi}butylaminoibutanoic acid, or a salt thereof.

113, The method of any one of claims |, 36, or 38, wherein the compound is (S)-2-({(1H-
pyrazolof3,4-dipvrimdin-4-yDamino)-4-{{2-(4-fluorophenoxy JothyD{(4-(5,6,7 8-tetrahvdro-

1,&-naphthyridin-2-yDbutyhaminobutanoic acid, or a salt thereof,

114, The method of any one of claims 1, 36, or 38, wherein the compound 1s (§83-4-((2-{4-
fluorophenoxyethyl}(4-(5,6,7 8-tetrahydro-1, &-naphthyridin-2-vDbotyBamino}-2-((Z-methyl-

ZH-pyrazolol4,3-djpyrimidin-7-ylamino)butanoic acid, or a salt thereof.

115, The method of any of claims 1114, wherein the amount of the compound effective to
treat the condition in mg is about one of. 10, 15, 20, 30, 40, 50, 75, 80, 100, 120, 160, 240, or

320, or arange between any two of the preceding values.
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116.  The method of any of claims 1-114, wherein wherein the amount of the compound
cffective to treat the condition in mg is about one of! 400, 480, 560, 640, 720, 800, 880, 960,

or 1040, or a range between any two of the preceding values.

117, The method of any of claims 1-116, comprising administering the compound, or a salt
thereof, to the individual effective to provide a plasma-adjusted concentration in the
mdividual with respect to an av integrin jo the individual of at teast about ove of ICse, 170,

or 10,

1i8.  The method of claim 117, the av integrin being avfo.

119, The method of claim 1, the individual being warm blooded.
120, The method of claim 119, the individual being a mammal.
121, The method of claim 119, the individual being a human.

122, The method of claun 119, the individual being a rodent, bovid, ovid, ursine, cquine,

poreme, pinniped, ungulate, canine, feline, bat, or pangolin.
123, The method of claim 119, the individual being avian.

124, The method of claim 119, the individeal being a chicken, duck, goose, swan, or

corvid.

125, The method of claim 1, the individual being cold-blooded.
126, The method of claim 1, the individual being a reptile.

127, The method of claim 1, the individual being an amphibian.

128, The method of claim §, the mfectious agent comprising a human-infectious agent
derived from a nonliman reservolr species, the method comprising administering the

compound to an individual of the nonhuman reservoir species.

129, Use of a compound represented by formuda (I}

377
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R10 RBHR )

o OH q 0
or a pharmaceutically acceptable salt thereof in the manefacture of a medicament for the
treatment of a condition, the condition comprising one or more of! causation by or association
with an infectious agent, shock, pancreatitis, or trauma;
wherein:

R} is Co-Cra aryl or 5-to 10-membered heteroaryl wherein the Ce-Cis arvl and 3-to
10-membered hetercaryl are optionally substituted by R'2

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R?; -0-C1-Cs alkyl
optionally substituted by R*; C3-Cs cycloalkyl optionally substituted by
R?; -(3-03-Cs cveloalky! optionally substituted by R™; 3- to [ Z-membered heterocyclyl
optionally substituted by R*; or -8{():R?%; with the proviso that any carbon atom bonded
directly to a nrtrogen atom is either unsubstituted or sabstituted with deuterium;

cach R'? is mdependently C1-Ce alkyl, C2-Co alkenyl, Co-Cs alkynyl, Cs-
Cs cycloatkyl, Ca-Cs cycloalkenyl, 3- to [2-membered heterocyclyl, 3- to 10-membered
heteroaryl, Cs-Cra aryl, deuterium, halogen, -CN, -OR’, -SR?, -NRR’, -NO2, -C=NH(OR?),
-C{OWR?, -OC(OR’, -C{OI0R?, -CIOINRIR’, -NRIC(OIRY, -NRPC(D)ORY,
SNRAC(OINRIRS, -S(OHR?, -S{ORR?, -NREG(MRY, -NRIS(ORRY, -S(IHNRIR?,
~S{ORNRIR?, or -PIONORMNMOR), wherein cach R123s, where possible, independently
optionally substituted by deuteriwm, halogen, oxo, -ORS, -NRR7, -C{OIRE, -CN, -S(O)RS,
~S{ORRE, -P(ONORNORT), C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Ce-Ca aryl, or C1-Cs alkyl optionally substituted by deuterium, oxo,
-(OH or halogen;

each R R® R* R’ and R is mdependently oxo or R

R s C1-Co alkyl optionally substituted by R? or C3-Cs eycloalkyl optionally
substituted by R%%

R? is independently hyvdrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, C2~Co alkvayl,
C3-Cs cycloalkyl, Co-Cra aryl, 5- to 6-membered hetercaryt or 3- to 6-membered
heteroeyelyl, wherem the Ci1-Ce alkyl, Co-Cs alkenyl, C2-Ce alkynyl, Cs-Cs cycloalkyl, Co-Cia

arvl, 5~ to 6-membered heteroaryl and 3- to 6-membered beterocyelyl of R are independently

378
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optionally substituted by halogen, deuterium, oxo, -CN, -OR?®, -NRER® -P(OYOR*OR’), or
C1-Co alkyl optionally substituted by deuterim, halogen, ~OH or oxo;

R4 and R are cach independently hydrogen, deutertum, C1-Cs alkyl, Co-Co alkenyl,
Co-Cs alkynvl, C5-Ce cyeloalkyl, Co-Cla aryl, 3~ to 6~-membered heteroaryl or 3- to 6~
membered heterocyclyl, wherein the Ci-Ce alkyl, Co-Cs alkenyl, C2-Co alkynyl, Ci-Cs
cycloalkyl, Co-Cis arvl, 5-to 6-membered hetercaryl and 3- to 6-membered heterocyelyl of
R* and R’ are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR5,
-NRPR® or C1-Ce alkyl optionally substituted by deuterium, halogen, -OH or oxo;

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

gen, oxo, -ORE NR*R® or
e 2

membered heterocyelyl optionally substituied by deutenum, halog

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

RS and R are cach independenily hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuteriam, halogen, or oxo, Ca-Us alkenyl optionally substituted by deuterium,
halogen, or oxo, or (2-Ce alkvayl 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 heterocyelvl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, halogen, or oxo;

2% and R? are cach independently hydrogen, deutertum, C1-Cs atky! optionally
substituted by deuterium, halogen, or oxo, Co-Us alkenyl optionally substituted by deuterium,
halogen or oxo, or C2-Cs alkynyl optionally substituted by dewterium, halogen, or oxo;

or R® and R are taken together with the atom to which they attached to form a 3-6
membered heterocyelyl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

cach RY% R' RY and RY are independently hydrogen or deuterium;

Ri*is deuteriun;

g180,1,2,3,45,6,7,0r8;

each RY is independently selected from hvdrogen, deuterium, or halogen;

cach R'S is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,3,6,7.8 0r9

130, Use of a compound represented by formula (1)
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R']
HN
R10 pitgt2 A
G OH Yo

or a pharmaceutically acceptable salt thereof in the manefacture of a medicament for the
treatment of a condition, the condition comprising one or more of pulmonary fibrosis
associated with rheumatoid arthritis or progressive familial mtrahepatic cholestasis (PFIC);
wherein:

R} is Co-Cra aryl or 5-to 10-membered heteroaryl wherein the Ce-Cis arvl and 3-to
10-membered hetercaryl are optionally substituted by R'2

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by R?; -0-C1-Cs alkyl
optionally substituted by R*; C3-Cs cycloalkyl optionally substituted by
R?; -(3-03-Cs cveloalky! optionally substituted by R™; 3- to [ Z-membered heterocyclyl
optionally substituted by R*; or -8{():R?%; with the proviso that any carbon atom bonded
directly to a nrtrogen atom is either unsubstituted or sabstituted with deuterium;

cach R'? is mdependently C1-Ce alkyl, C2-Co alkenyl, Co-Cs alkynyl, Cs-
Cs cycloatkyl, Ca-Cs cycloalkenyl, 3- to [2-membered heterocyclyl, 3- to 10-membered
heteroaryl, Cs-Cra aryl, deuterium, halogen, -CN, -OR’, -SR?, -NRR’, -NO2, -C=NH(OR?),
CHORY, -OC(OR?, -C(OYOR?, -CLOWNRRS, -NRIC(O)RY, -NRIC(OYORY,
SNRAC(OINRIRS, -S(OHR?, -S{ORR?, -NREG(MRY, -NRIS(ORRY, -S(IHNRIR?,
~S{ORNRIR?, or -PIONORMNMOR), wherein cach R123s, where possible, independently
optionally substituted by deuteriwm, halogen, oxo, -ORS, -NRR7, -C{OIRE, -CN, -S(O)RS,
~S{ORRE, -P(ONORNORT), C:-Cs cycloalkyl, 3- to 12-membered heterocyelyl, 5- to 10-
membered heteroaryl, Ce-Ca aryl, or C1-Cs alkyl optionally substituted by deuterium, oxo,
-(OH or halogen;

each R R® R* R’ and R is mdependently oxo or R

R s C1-Co alkyl optionally substituted by R? or C3-Cs eycloalkyl optionally
substituted by R%%

R? is independently hyvdrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, C2~Co alkvayl,
C3-Cs cycloalkyl, Co-Cra aryl, 5- to 6-membered hetercaryt or 3- to 6-membered
heteroeyelyl, wherem the Ci1-Ce alkyl, Co-Cs alkenyl, C2-Ce alkynyl, Cs-Cs cycloalkyl, Co-Cia

arvl, 5~ to 6-membered heteroaryl and 3- to 6-membered beterocyelyl of R are independently
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optionally substituted by halogen, deuterium, oxo, -CN, -OR?®, -NRER® -P(OYOR*OR’), or
C1-Co alkyl optionally substituted by deuterivum, halogen, ~OH or oxo;

R4 and R are cach independently hydrogen, deutertum, C1-Cs alkyl, Co-Co alkenyl,
Co-Cs alkynvl, C5-Ce cyeloalkyl, Co-Cla aryl, 3~ to 6~-membered heteroaryl or 3- to 6~
membered heterocyclyl, wherein the Ci-Ce alkyl, Co-Cs alkenyl, C2-Co alkynyl, Ci-Cs
cycloalkyl, Co-Cis arvl, 5-to 6-membered hetercaryl and 3- to 6-membered heterocyelyl of
R* and R’ are independently optionally substituted by deuterium, halogen, oxo, -CN, -OR5,
-NRPR® or C1-Ce alkyl optionally substituted by deuterium, halogen, -OH or oxo;

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

gen, oxo, -ORE NR*R® or
e 2

membered heterocyelyl optionally substituied by deutenum, halog

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

RS and R are cach independenily hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuteriam, halogen, or oxo, Ca-Us alkenyl optionally substituted by deuterium,
halogen, or oxo, or (2-Ce alkvayl 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 heterocyelvl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, halogen, or oxo;

2% and R? are cach independently hydrogen, deutertum, C1-Cs atky! optionally
substituted by deuterium, halogen, or oxo, Co-Us alkenyl optionally substituted by deuterium,
halogen or oxo, or C2-Cs alkynyl optionally substituted by dewterium, halogen, or oxo;

or R® and R are taken together with the atom to which they attached to form a 3-6
membered heterocyelyl optionally substituted by deuterium, halogen, oxo or C1-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

cach RY% R' RY and RY are independently hydrogen or deuterium;

Ri*is deuteriun;

g180,1,2,3,45,6,7,0r8;

each RY is independently selected from hvdrogen, deuterium, or halogen;

cach R'S is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,3,6,7.8 0r9

131, The method of any one of claims 1-128 or the use of claim 129 or claim 130,

comprising administering about 1, 2.5, 5, 7.5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 80, 85, 90,

381
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95, 100, 105, 110, 115, 120, or 125 mg of the compound, or a range between any two of the

preceding values.

132, The method of any one of claims {-128 or the use of claim 129 or claim 130,
comprising admistering an amount of the compound in mg of about one of 1,2.5,3, 7.5,
10,15, 20, 25, 30, 35, 40, 50, 75, 80, 85,90, 93, 100, 105, 110, 115, 120, 125, 150, 175, 200,

225, or 250, or a range between any two of the preceding values.

133, The method of any one of claims 1-128 or the use of claim 129 or claim 130,

coraprising administering an aroount of the compound i mg of abowt one oft 1, 2.5, 5, 7.5,

10, 15, 20, or a range between any two of the preceding values,

134, The method of any one of clamms 1-128 orthe use of claim 129 or claim 130,
comprising administering an amount of the compound 1o mg of about one of: 10, 15, 20, 30,
490, 50, 75, 80, 160, 120, 160, 249, or 320, or a range between any two of the preceding

values.

135, The method of any one of claims 1-128 or the use of claim 129 or claim 130,
comprising administering an amount of the compound in mg of about one of about: 320, 400,
480, 560, 640, 720, 8G0, 880, 960, or 1040, or a range between any two of the preceding
valaes;

or administering an amount of the compound m mg of a range between about 320 and any
one of about 400, 480, 360, 640, 720, 800, 880, 960, or 1040,

or admnistering an amount of the compound in mg of about one of: 400, 480, 560, 640, 720,

800, 880, 960, or 1040, or a range between any two of the preceding values.

136, The method of any one of claims {-128 orthe use of claim 129 or claim 130,
compnsing adminstering an amount effective on administration to an individual to prodace a
Cmax in plasma of the individual in ng/mi. of at least about one of 700, 750, 800, 850, 900,
930, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 1400, 1450, or 1500, or a range
between any two of the preceding concentrations; or

comprising administering the compound to an individual in an amount effective to produce a

Cmax 10 plasroa of the individual in ng/ml i a range between of at least about any one of 700,
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750, 800, 850, 900, 95(, 10600, 1050, 1100, 1156, 1200, 1250, 1300, 1350, 1400, or 1450 as a

lower limit and 1300 as an upper Hmit,

137, The method of any one of claims 1-128 or the use of claim 129 or claim 130,
comprising administering the compound to an individual in an amount effective to produce a
Cmax in plasma of the individual in ng/mb of at least about one of! 1500, 1600, 1700, 18064,
1900, 2000, 2100, 2200, 2300, 2400, or 2500, or a range between any two of the preceding
concentrations;

or comprising administering the compound to an mdivideal in an amount effective to
produce a Cumax it plasma of the individual v ng/ml of at least about one oft 1600, 1760,
1800, 1900, 2000, 2100, 2200, 2300, 2400, or 2500, or a range between any two of the
preceding concentrations;

or comprising administering the compound to an individual in an amount effective to
produce a Cmax in plasma of the individual in ng/ml in a range between at least 1300 and any

one of 1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300, 2400, or 2500.

138, The method of any one of claims 1-128 or the use of claim 129 or claim 130,
comprising administering the compound to an individual i an amount effective to produce a
Crax 1 ng/mL in plasma of the individeal, the Caex corresponding to a plasma-adjusted
concentration effective to inhibit a percentage of avs or avP: in the individual of at least
about one of about 30, 35, 60, 65, 70, 75, 80, 85, 90, 93, or 100, or a range between any two
of the preceding percentages;

or comprising administering the compound to an imdivideal in an amount effective to
produce a Cmax in ng/mi. i plasma of the individual, the Caux corresponding to a plasma-
adjusted concentration effective to inhibit a percentage of avPs or avP: n the individual of at
least about one of about 50, 35, 60, 65, 70, 75, 80, 85, 90, 95, 97, 98, 99, or 100, or a range

between any two of the preceding percentages.
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