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AMIDE COMPOUNDS AND USE THEREOF

This application claims the benefit of filing date of U.S. Provisional Application Serial
Number 62/449,620, filed Jannary 24, 2017, which is hereby incorporated by reference.

FIELD OF THE INVENTION
The present invention relates to compounds that act as antagonists or inverse agonists of
the glucagon receptor, pharmacentical corpositions comprising the compounds, and the uses of

the compounds or compositions,

BACKGROUND

Diabetes is a major public health issue and affects millions of people in the world. The
two major hormones, insulin and glucagon, which regulate blood sugar bomeostasis, play
important roles in diabetes. The glucagon is secreted by pancreatic alpha cells and can stimulate
glycogenolysis and gluconeogenesis. Moreover, the gluicagon signsling might also affect lipid
metabolism, food intake, cardiovascular system and adipose tssue mass. The antagonism of
glucagon signaling has been pursned as a potential therapy for disbetes for 2 long time. Many of
thern were done through interfering the receptor-ligand binding. The glucagon receptor is a class
B G-protein coupled receptor and is mainly expressed in liver and less in other tissues.
Antagonism of glucagon receptor by small molecules reduces the downsiream secondary
messengers including cAMP and caleium lon which lead to gluconeogenic genes expression and
subsequent blood sugar elevation, Glucagon receptor -/~ mice exhibit resistance to diet-induced
obesity and sireptozotocin-induced diabetes. Currently several small molecules ghucagon
receptor antagonists have entered clinical trials and showed significant blood sugar reduction
versus placebo. Glucagon receptor antagonism also may have benefit in cardiovascular disease
through cardicemyocytes protection. In glucagon receptor inactivated mouse model, animals
showed higher survival rate and lower heart failure after myocardial infarction.

There is a need to develop new glucagon receptor modulators that have fewer and less

dsterious side effects for therapeutic use.




SUMMARY
The present invention relates to certain amide compounds as glucagon receptor
modulators for treating glucagon-associated disorders. Unexpectedly, these compounds, acting
as antagonists or inverse agonists of the glucagon receptor, produce higher efficacy in
modulating the glucagon receptor for reducing the glycemic level, as compared to known
therapeutic agents.
An aspect of this invention is drawn to the compounds of formula (1) below and

pharmaceutically acceptable salts thereof:
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In this formula, R1 is }g\ ,or

O : Rz is -CH2CH2CO2Rs or -CH2CH2S03H; L is —X-CH(Rs)- or —CH(Rs)-X-, X
being NH or O; and Z is C or N, in which Rs is C1.6 alkyl, aryl, or heteroaryl, the C1.¢ alkyl being
optionally substituted with one to three halo moieties and each of the aryl and heteroaryl being
optionally substituted with one to three moieties selected from the group consisting of Cy.¢ alkyl,
Cz-10 cycloalkyl, aryl, halogen substituted C1.¢ alkyl, C1.6 alkoxy, and halo; R4 represents one to
three moieties selected from H, halo, hydroxyl, cyano, amino, C1-¢ alkyl, C1-6 alkoxy, halogen
substituted Ci-s alkyl, and Cs.10 cycloalkyl; Rsis H, Ci-6 alkyl, , Cs-10 cycloalkyl or halogen
substituted Ci-¢ alkyl; and Re is Ci1-6 alkyl, Cz-10 cycloalkyl, or Ci.10 heterocycloalkyl, the Ci-6
alkyl being optionally substituted with one to three moieties selected from halo, hydroxyl, Ci.6
alkoxy, and aryl, and each of the Cs.10 cycloalkyl and C1-10 heterocycloalkyl being optionally
substituted with one to two moieties selected from the group consisting of Ci.6 alkyl, C1.¢ alkoxy,

and halo.
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The term “alkyl” berein refers to a straight or branched hydrocarbon group, containing
1-20 (e.g., 1-10 and 1-6) carbon atorns. Examples include methyl, ethyl, n-propyl, ipropyl,
r-butyl, i-butyl, and r-butyl.

The term “cycloalkyl” refers to a saturated and partially unsaturated monocyclic, bicyclic,
tricyclic, or tetracyclic hydrocarbon group having 3-12 (e.g., 310 and 3-8} carbon atoms,
Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
cycloheptyl, and cyelooctyl.

The term “heterocycloalkyl” refers to a nonaromatic -8 membered monocyclic,

&-12 membered bicyclic, or 1114 membered tricyclic ring system having one or more
heteroatoms {e.g., O, N, P, and 8). Examples include piperazinyl, imidazolidiny, azepanyl,
pyrrolidinyl, dibydrothiadiazolyl, dioxanyl, morpholinyl, tetralydropuranyl, and
tefrahydrofuranyl.

The term “alkoxy” refers to an ~O-alkyl group. Examples include methexy, ethoxy,
propoxy, and ISOpropoxy.

The term “hale™ refers to a fluore, chloro, brome, or fodo radical. The term “amine”
refers to & radical derived from amine, which is unsunstituted or mono-/di-substituted with alkyl,
aryl, cycloalkyl, heterocycloalkyl, or heteroaryl.

The term “aryl” refers to a 6~carbon monocyclic, 10-carbon bicyclic, 14~carbon tricyclic
areinatic ring system. Examples of aryl groups include phenyl, naphthyl, and anthracenyl.

The term “heteroarvl” refers to an aromatic 58 membered monocycle, &-12 membered
bicyelie, or 11-14 membered tricyclic ring system having one or more heteroatoms (e.g., O, N, B,
and 8}, Examples include triazolyl, oxazolyl, thiadiazolyl, tetrazolyl, pyrazolyl, pyridyl, furyl,
imidazolyl, benzimidazolyl, pyrimidinyl, thisnyl, quinolinyl, indolyl, thiazolyl, and
benzothiazolyl,

Alkyl, cycloalkyl, heterocyeloalkyl, alkoxy, aryl, and heteroaryl mentioned herein inclade
both substituted and unsubstituted moietics. Possible substituents on cycloalkyl,
heterocycloalkyl, alkoxy, aryl, and hetercaryl include, but are not limited to, Cr-Cyy alkvl, Co-Cyg
alkenyl, Cp-Cy alkynyl, Cs-Cop cyeloalkyl, Ca-Uag oycloalkenyl, Cr-Couo heterocycloalkyl, Ci-Cyy
heterocycloalkenyl, C-Cip alkoxy, aryl, arvioxy, beteroaryl, heteroaryioxy, amine, Cr-Cy
alkylamino, C-Cyy dialkylamine, arylamine, disrylamine, Ci-Cyp alkylsulfonamino,

arylsulfonamine, Ci-Cyp aliiylimine, aryliming, Cr-Cy alkylsutfoniming, aryisulfonimine,
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hydroxyl, halo, thio, Cr-Cyg alkylthio, arylthio, Cr-Cp alkylsulfonyl, arylsulfonyl, acylamine,
aminoacyl, aminothicacyl, amido, amidine, guanidine, wreido, thivureido, cyano, nitre, nitroso,
azido, acyl, thicacyl, acyloxy, carboxyl, and carboxylic ester. On the other hand, possible
substituents on alkyl include all of the above-recited substituents except C-Cy alkyl. Cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl can also be fused with each other,

In addition to the compounds of formula (I} described above, their pharmacentically
acceptable salts and solvates, where spplicable, are also covered by this invention, A salt can be
formed between an anion and a positively cherged group (e.g., amino) on a compound.

Examples of a suitable anion include chloride, bromide, jodide, sulfate, nitrate, phosphate, citrate,
methanesulfonate, trifluoroacetate, acetate, malate, tosylate, tartrate, fomurate, glotamate,
glucuronate, lactate, glutarate, and maleate. A salt can also be formed between a cation and a
negatively charged group. Examples of a suitable cation include sodium fon, potassium ion,
magnesium ion, calcium ion, and an anunonium cation such as tetramethvlammonium ion. A

salt further inchedes those containing quaternary nitrogen stoms. A solvate refers to a complex
formed between an active compound and 8 pharmacentically acceptable solvent. Examples of 2
pharmaceutically acceptable solvent include water, ethanol, isopropanol, sthyl acetate, acetic
acid, and ethanolamine.

Another aspect of this invention is a pharmaceutical composition for treating disorders
associated with glucagon, such as a metabolic disorder associated with glucagon {e.g., type 1
digbetes, type I diabetes).

The pharmaceutical composition contains one of the compounds of formula (1) described
above or its pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

This invention also covers use of such a composition for the manufacture of &
medicament for treating disorders (for example, a metabolic disorder) associated with glucagon.

A composition for oral administration can be any orslly acceptable dosags form including
capsules, tablets, emulsions and agueous suspensions, dispersions, and solutions. In the case of
tablets, commonty used carriers include lactose and com starch. Lubricating agents, such as
magnesium stearate, are also typically added. For oral administration in a capsule form, useful
dituents include lactose and dried comn starch. When aqueous suspensions or emulsions are
administered orally, the active ingredient can be suspended or dissolved in an oily phase

combined with emulsifying or suspending agents. If desired, certain sweetening, flavoring, or
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coloring agents can be added. Oral solid dosage forms can be prepared by spray dried
technigues; hot melt extrusion strategy, micronization, and nano milling technologies.

A nasal asrosol or inhalation composition can be prepared according to techniques well
known in the art of pharmaceutical formulation. For example, such & composition can be
prepared as a solution in saline, employing benzyl aleohol or other suitable preservatives,
absorption promoters, Suorccarbons, and/or other solubilizing or dispersing sgents known in the
art. A composition having an sctive compound can also be administered in the form of
suppositories for rectal administration.

The carrier in the pharmaceutical composition nust be “acceptable” in the sense that it is
compatible with the active ingredient of the composition (and preferably, capable of stabilizing
the active ingredient) and not deleterious to the subject to be treated. One or more solubilizing
agents can be utilized as pharmaceutical excipients for delivery of an active compound,
Examples of other carriers include colloidal silicon oxide, magnesium stearate, celhulose, sodium
lavryl solfate, and D&C YVellow #10.

Still within the scope of the present invention is & method of treating disorders (for
example, a metabolic disorder) associated with glucagon.

The method includes administering to a subject in need thereof an effective amount of &
compound of formula (I} or a pharmaceutically acceptable salt thersof,

The above-described compounds or a pharmaceutical composition containing one or
more of them can be administered to a subject orally, parenterally, by inhalation spray, topically,
rectally, nasally, buccally, or via an implanted reservoir. The term “parenteral” as used herein
includes subcutaneous, intracutaneous, ntravenous, intramuscular, intraarticnlar, intraarterial,
intrasynovial, intrasternal, intrathecal, intralesional, and intracranial injection or infusion
technigues.

The term “treating” refers to application or administration of the compound to a subject
with the purpose to cure, alleviate, relieve, alter, remedy, improve, or affect the disease, the
symptom, of the predisposition. “An effective amount” refers to the amount of the compound
which is required to confer the desired effect on the subject. Effective amounts vary, as
recognized by those skilled in the art, depending on route of administration, excipient usage, and

the possibility of co-usage with other therapeutic treatments such as use of other active agents,
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The details of one or more embodiments of the invention are set forth in the description
below, Other features, objects, and advantages of the invention will be apparent from the

description and from the claims.

DETAILED DESCRIFTION

Disclosed in detail below are the compounds of formula (I) and pharmaceutically
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in which each of variables Ry, Ry, L, and 7 is defined as in the SUMMARY section.
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in one embodiment, compounds of formuda (T) each have R; being 40

N e TN Typically, By is -CH,CH,CO,Rs; L is ~X-CH(Rg) or —<CH(Rg-X-,
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X being NH; and 7 is C. For example, Ry is L , B’: N or % N Lis~
CH{Rg}-X-, X being NHor O; and Z is C. L can also be ~X-CH{Rg)-, X being NH or . Note
that in this embodiment, Ra can be Cy.¢ alkyl, optionally substituted phenyl or pyridinyh; and R
typically is Oy alkyl.
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An exemplary compound of formuls (T) has R, being :i)\g , , O

g:\,%“ﬁs o ( e :

; By being -CHyCHCO0Rs; L being ~X-CH(Rs)- or ~CH(R-X-; and 2 being C, in
which Ry is Cy.5 alkyl, optionally substituted phenyl or pyridinyl, Reis H or O alkyl, Re is Cps
alikyl, and X iz NH.
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In another embodiment, compounds of formula (I} each have R, being %8 or
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}{LQ - Ry typically is H. Again, Ry can be -CHRCHCO,Rs; L can be ~X-CH(R¢)- or
~CH(Rs}-X-, X being NH and Rq being Ci.s alkyl; and Z can be C or N. In this embodiment, an
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exemplary compound of formula (I} has R, being s or % ©

CHoCHUORs; L being —X-CH(Rg) or ~CHRg}-X-; and Z being C, in which Re is H, Rsis H
or Uy alkyl, Rg is Cys alkyl, and X is NH. In this embodiment, another exemplary compound of
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formula ¢I) has R; being 2\3 or % O ; Ry being ~CH,CH,COR;; L being ~
X-CH{Rs}- or ~CH{Rg}-¥~; and £ being N, in which Ry is H, Reis Hor Cy¢ alkvl, Rgis Cyg
atkyl, and X is NH.

In the aforesaid embodiments, R; can be Cy¢ alkyl, aryl, or 6-membered heteroarvyl, the
Ci.6 alkyl being optionally substituted with one {0 three halo moieties and each of the arvl and 6-
membered heteroaryl being optionally substituted with one to fhree moietios selected from the
group congisting of methyl, triftuoromethyl, ethyl, propyl, isopropyl, butyl, tert-butyl, F and CI.

In the aforesaid embodiments, Rg can be Cy alkyl or Cs.p0 cycloalkyl, the Cius alkyl
being optionally substituted with one to three moisties selected from the group consisting of
fluoro, bydroxyl, methoxy, and phenyl.

Referring to variable L in formula (I}, the carbon atiached to both X and R, can have z
sterecisomeric configuration of R or 8, and such corapounds can have an enantiomeric excess of
90% or higher {e.g., > 95% and > 99%).

Also within this invention is a pharmaceutical composition for treating disorders
associated with glucagon, such as & metabolic disorder associated with glucagon (e.g., type I

digbetes, and type 1 diabetes), the composition containing one of the compounds of formula (1)
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set forth above or a pharmaceutically acceptable salt thereof and s pharmaceutically accepiable
carrier.

Further covered by this invention is a method for treating disorders associated with
glucagon, the method including administering 10 a subject in need thereof an effective amount of
a compound of formula (1) or a pharmaceutically acceptable salt thereof,

In the present invention, the aforesaid subject can be mammal, for example, uman,

In the present invention, the diseases, conditions or disorders associated with glucagon
can be, for example, hyperglycemia, Type II diabetes, metabolic syndrome, impaired glucose
tolerance, glucosuria, diabetic nephropathy, diabetic neuropathy, diabetic retinopathy,
hyperinsulinemia, insulin resistance syndrome, cataracts, obesity, dyslididemia, bypertension and
myocardial infarction. However, the present invention is not Hmited thereto, and the compounds
or the pharmaceutically acceptable salt thereof of the present invention can be spplied to any
other diseases, conditions or disorders associated with the glucagon signaling pathway. In one
aspect of the present invention, the diseases, conditions or disorders associated with glicagon is
hyperglycemia, Type I diabetes, irpaired glucose tolerance, insulin resistance syndrome and
obesity. In another aspect of the present invention, the diseases, conditions or disorders
associated with glucagon is Type I diabetes.

In one embodiment of the present in vention, the compound can be any one selected from
the group consisting of compounds 1-1 to 1-62, compounds 2-1 to 2-48, compounds 3-1 to 3-15,
compounds 4-1 to 4-30, compounds 3-1 1o 5-8, componnds 6-1 to §-2, and componds 7-1 to 7-4
fisted in the following Tables 1 to 7. In one aspect of the presnet invention, the compound of the
present invention can be auy one selected from the group consisting of compound 1-2,
compound 1-38, compound 1-39, compound 1-41, compound 1-43, compound 1-45, compound
1-47, compound 1-49, compound 2-18, compound 2-19, compound 2-27, compound 2-28, and
compounds 4-27 to 4-30.

Methods for synthesizing the compounds of formula (T) are well known in the art. Sec,
for example, R. Larock, Comprehensive Organic Transformations (2™ Ed., VCH Publishers
1999y P, G. M. Wuts and T. W. Greene, Greene’s Protective Groups in Organic Synthesis
{4™ Bd., John Wiley and Sons 2007}); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for
Organic Synthesis (John Wiley and Sons 1994); L. Paguette, od., Encyclopedia of Reagents for
Organic Synthesis (2 ed., John Wiley and Sons 2009); P. Roszkowski, J.K. Maurin, 2.
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Czarmocki “Enantioselective synthesis of (R)-{~}-prazigquante]l (PZQ)” Tetrahedron: Asymmetry
17 (2006} 1415-1419; and L. Hu, 5. Magesh, L. Chen, T. Lewis, B. Munoz, L. Wang “Direct
inhibitors of keapl-rf2 interaction as antioxidant inflammation modulators,” WO2013/067036.

The compounds of formwla {I) thus prepared can be initially screened using i vitro
#854ys, ©.8., the ghucagon cAMP inhibition assay and ['"-glucagon binding assay both described
in EXAMPLE 6 below, for their potency in binding to glucagon receptor and inhibiting
downstream cAMP. They can be subsequently evaluated using in vive assays known in the field.
The selected compounds can be further tested to verify their efficacy in disease related efficacy
and adverse effects models. Based on the results, an appropriate dosage range and
administration route can be determined.

Without further elaboration, it is believed that one skilled in the art can, based on the
above description, utilize the present invention to its fullest extent. The following specific
examples, i.e., EXAMPLES 1-7, are therefore to be construed as merely illastrative, and not
Hmitative of the remainder of the disclosure in any way whatsoever. All publications cited
herein are incorporated by reference in their entirety.

Among the specific examples, EXAMPLES 1~ 5 set forth the procedures for preparing
certain intermediates and 172 exemplary compounds of formula (1), as well as the analytical data
for the compounds thus prepared; and EXAMPLES 6 and 7 set forth the protocols for testing
these compounds.

Drescribed below are the procedures used to synthesize the above-described 172
exemplary compounds.

Unless otherwise stated, all starting materials used were convmercially available and used
as supphied. Reactions requiring anhydrous conditions were performed in flame-dried glassware
and cooled under an argon or nitrogen atmosphers. Unless otherwise stated, reactions were
carried out under argon or nitrogen and monitored by analytical thin-layer chromatography
performed on glass-backed plates (5 om_10 om) precoated with silica gel 60 F254 as supplied by
Merck. Visualization of the resuliing chromatograms was done by looking under an ultraviolet
lamp (3=254 nm), followed by dipping in an nBuOH solution of Ninhydrin (0.3% w/v)
containing scetic acid (3% v/v) or ethanol solution of phosphomolybdic acid (2.5% w/v) and
charring by heat gun. Solvents for reactions were dried under an argon or nitrogen atmosphere

prior to use as follows: THF, Toluene, and DCM were dried by the colurnn of Dried molecular

g
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Sieve 3A (LC techmology sofution Inc). and DMF from calchum hydride or anhydrous with
commercial available. Flash chromatography was used routinely for purification and separation
of product mixtures wsing RediSep Rf Silica Gel Disposable Flash Columns, Gold® 20-40 / 40-
60 microns silica gel and Reusable RediSep R Gold® C18 Reversed Phase columns, 20-40
microns supplied by RediSep. Eloent systems are given in volume/volume concentrations. 13C
and 1H NMR spectra were recorded on Bruker AVIT{400 MHz). Chloroform-d or dimethyl
sulfoxide-dé and CDLOD was used as the sofvent and TMS (8 0.00 ppm) as an internal standard.
Chemical shift values are reported in ppm relative to the TMS in delta (8) units. Multiplicities are
recorded as s {singlet), br s (broad singlet), d {doublet), t (wiplet), g (quartet), dd (doublet of
doublet), dt {(doublet of triplet), m {multiplet). Coupling constants (J) are expressed in Hz.
Electrospray mass spectra (ESMS} were recorded using an Thermo LTQ XL mass spectrometer.

Spectral data were recorded as w/z values.

EXAMPLE 1: Synthesis of the compounds shown in the following Table I

The following scheme was followed for synthesizing Compounds 1-1 o 1-62.

Scheme T
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Step I: Grignard reaction

A solution of methyl 4-formylbenzoate (9.84 g, 60.0 mmol} in tetrahydrofuran (30 mL)
was cooled to -78 °C. To this solution was added 2M / butylmagnesium chloride (30 mL)
dropwise over 20 minutes. The reaction was stirred at ~78 °C for 2 h. The reaction was then
quenched by addition of saturated agueocus ammonium chloride, This mixture was extracted with
cthyl acetate. The organic layer was dried over magnesium sulfate, filtered and concentrated.
Purification by silica gel chromatography gave methyl 4-(1-hvdroxypentylibenzoate §-1.
Colorless oil, yield (4.80 g, 36%).

Step L Formation of hydrazine

11
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nBu

O 2

To a solution of methyl 4-(1-bydroxypentylbenzoate (4.80 g, 21.59 nunol) in absolute E1OH (30
mi} was added hydrazine monchydrate (2.50 g, 50 mmol) at room temperature, The reaction
mixture was heated to reflux overnight, then cooled to room temperature and concentrated wnder
reduced pressure. The residue was suspended in 60 mL H;O , filtered, washed with H,O (3% 50
mi} and EtOH (2x40 ml} to provide the title compound I-2 as an off white solid (3.83 g, 80%).

Step fII: amidation

To a solution of 1-2, benzoic acid (0.67g, 5.5mumol), EDCK1 44g, 7.5mmoland HORt
{1.15g, 7. 5mmole) in 20m] DMF. The reaction was stirred at room tempersture for overnight
then concentrated in vacuo. Water was added to the residue and the agueous layer was extracted

with ethyl acetate. Tt was further concentraied in vacue to give white solid product I-3 (1.04 g,

64 %).

Step IV: mudations

nBu

AN
?,A\\T/;E\QH\}
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Compounds E-3 {1.04 g, 3.2 mamnol), TsCI(0.91 g, 4.8 mmol), and TEA (1.5 mi, 9.6
mmol} were mixed in ACN (20 mE) was stirred at room temperature for | hr.To this reaction
solution, concentrated to remove methane! and extracted with BtOAc. The organic layer was
washed with water and dried over snhydrous magnesinm sulfate. It was filtered, the solvent
evaporated under reduced pressure. Parification of the crude oil residue by column

chromatography (EA: Hex=30: 100) afforded white solid productl-4 (0.80 gz, 81%).

Step V: axidation

The crude product was dissolved in DCM (20 mL) and pyridindum chlorochromate
{0.30 g, 1.4 mumol} was added. The reaction was stirred at room temperature for 2 b The solution
was filtered by celite and concentrated in vacuo. The residue was purified by flash column
chromatography on silica gel (EA : Heaxane= 10:100). The product ss a white solid compound I-
5{0.30g, 100%,).

Step VI veductive amination

NN T
PN
f\\]/%\@
nBu\F/ N
PN~y
8

Q

To a solution of 158 (0.17 g, 0.58 mmol} in methano! (5 mL) is added ethyl 4-

aminobenzoate (0.09 g, .33 mumel), and decaborane (0.04 g, 0.32 mmol) stived for overnight.
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The reaction is monitored by TLC. Once the starting material is consumed, then extracted with
EtAC and H0, dried with Na,SQsand concentrated under reduced pressure. The resulting
residue is purified by silica gel chromatography, eluting with BA : Heaxane = 20 : 100 to
afford 0.36 g of the white solid I-6.

Step VI: hydrolysis

Compound I-6 (0.43 g, 1.0nunol} was dissolved indioxane (20 mL) followed by addition
of 2M / Li0OH{aq) 20mL. The reaction mixture was heat to 60°C for 1 hr. The reaction was
monitored by TLC. With completion of the reaction, the solvent was removed by rotary
evaporation and was added HCl,y 1o pH4~3. The mixture cpd. was extracted with BtOAc. The
combined organic layer was dried with anhydrous MgSQ4 and concentrated in vacuo to give

white solid crude I-7 (0.42 g, 100 %),

Step VI amidation

IO
O\w“\rr
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To a solution of compound I-7 (426mg, lmmole), f-alanine ethyl esterhydrochloride
{(230mg, 1.5 mmol}, EDCI (288mg, 1.5muwmol}, EuN{(3Mmg, Immoland HOB: (229mg,
1.5mmol) in dry THF(20ml). The reaction was stirred at room temperature for overnight then
concentrated in vacuo. Water was added to the residue and the aqueous layer was extracted with
cthyl acetate. It was further concentrated in vacue to give a residue. Purification of the crude oil

residue by column chromatography (EA: Hex = 60: 100) afforded coloriess oil product I-8.
Step IX: hydrolysis

N"N

nBu\KE:\j
HM
- vf‘\rr
O o
-8

Compound 3-8 {(0.52 g, Imnol} was dissolved inTHF (20 mL} followed by addition of
20 mi. of 2M LiOH(ag). The reaction mixture stirred at room temperatare for Zh. The reaction
was monitored by TLC. With completion of the reaction, the solvent was removed by rotary
evaporation and was added HCl,, to pH4~3. The mixture cpd. was extracted with FtOAc. The
combined organic layer was dried with anhydrous MgSOy and concentrated in vacuoto give

brown ol product I8 (0.21g, 43%, two steps vield).

Compound 1-1
3-{4-((2-Methyl-1-{4-{5-phenyl-1,3 4-oxadiazol-2-yphenylpropylaminobenzamido)

propanote acid
N

,5" N " /4“.::;\\
ﬁ/\ﬁ/*‘ﬁ’ N4
o k{,ﬁ\;
4N /\1
\L/ N - }/\N O
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'H NMR (400MHz, DMSO-de) : 8 12.11 (br. 5., 1H}, 8.04-8.13 (m, 4H), 7.98 (&, J = 5.6
Hz, 1H), 7.58-7.67 (m, SH), 7.50 (d, J = 8.4 Hz, 2H), 6.68 (d, T = 3.0 Hz, 1H}, 6.58 (d, T = 8.8 Hz,
2H), 4.28 (1, T = 7.6 Hz, 1H), 3.35-3.46 (m, 2H), 2.43 (¢, T = 7.2 Hz, 2H), 2.05 (m, 11, 1.04 (&, J
= 6.0 Hz, 3H), 0.83 (4, J = 6.0 Hz, 3H). MS(M+1):485.

Compound 1-2.
Methyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,3 4-oxadiszol-2-yDphenyDpropylJamine)

benzamido)propancate

T/L\)H%

/\j
Lw o

HN

"H NMR (400MHz, CDCl): § 8.09-8.16 (m, 45, 7.52-7.57 (m, SH), 7.47 (d, J = 8.4 Ha,
ZH), 6.61 (1, 1 = 6.0 Hz, 1H), 6.50 {(d, § = 8.0 Hz, 2H), 4.48-4.65 (m, 1H), 428 (br. 5., 1H), 3.64-
3.71 {m, SH), 2.61 {1, § = 6.0 Hz, 2H), 2.08-2.21 (m, 1), 1.05 (d, T = 6.8 Hz, 3H), 0.98 (d, T~
6.8 He, 3H).; MS(OV+1):499.

Compound 1-3.
Ethyl 3-(4-((2-methyl-1-(4-(3-phenyl- 1,3 4-oxadiazol-2-yljphenylpropyl Jamino)

benzamidopropanocate

/%,J\ >“J\ @)

SV

'H NMR (400MHz, DMSO-dq) : § 8.09-8.15 (m, 2H), 8.06 (4, J = 8.3 Hz, 2H), 7.99 (1, ]
= 5.6 Hz, 1H), 7.56-7.68 (m, SH), 7.49 (d, F = 8.8 Hz, 2H), 6.69 (d, = 7.8 Hz, 1H), 6.57 (, J =
8.8 Hz, 2H), 4.29 (t, J = 7.6 Hz, 1H), 4.02 (g, § = 7.3 Hz, 2H), 3.34-3.42 (m, 2H), 2.45-2.49 (m,
2H), 2.05 (d, T = 6.8 Hz, 1H), 1.09-1.19 (m, 3H), 1.04 {d, T = 6.4 Hz, 3H), 0.52 {4, = 6.8 Hz,
3H). MS(M+11:513. HPLC: 99.6%

16
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Compound 14,
3-{4-{{2-Methyl-1-{4-{5-(trifluoromethy])- 1,3 4-oxadi ami~2~y§.}phenyi)pmpyl}amim)

benzarnidopropanocic acid

N’N
| Sory
Q

A
T
HN

NN
PN
N OB

i i
o] O

"HNMR {400MHz, DMSO-dg) : § 7.95 - 8.04 (m, 3H), 7.62 (4, /= 8.0 Hy, 2H}, 7.49 (4,
J=8.0 Hz, 2H}, 6.63 - 6.77 {m, 1H), 6.56 (4, J = 8.0 Hz, 2H)}, 4.30 (br. 5., 1H), 3.30 {br. 5., 2H]},
242 (t, =72 He, 2H}, 2.04 (m, 1H), 1.03 (d, /= 6.4 Hz, 3H), 0.81 {4, /= 6.4 Hz, 3HL

MS(M+1):477.

Compound 1-3,
3-{4-((3-Methyl-1-(4-(§-phenyl-1,3 A-oxadiazol-2-yhiphenylbutyljamine Ybenzamide)
propanoie acid

8-

N
i }.L{“ j,)
T/YQ \_ ¥
/\\(/J\ff

ﬁN P

K
P g,Nva,sﬁ
"H NMR (400MHz, DMSO-dg) : § 7.95-8.16 (m, SH), 7.56-7.70 (m, 5H), 7.50 (d, J = 5.4
Hz, 2H), 6.75 (d, } = 8.0 Hz, 1H), 6.56 (d, T = 8.8 Hz, 2H), 447-4.64 (m, 1H), 3.50 (¢, F = 6.6 Hz,
IH), 2.39 (¢, § = 6.6 Ha, 2H), 1.63-1.88 (m, 2H), 1.36-1.59 (ma, 1H), 0.97 (4, J = 6.4 Hz, 3H),
0.91 {d, T= 6.4 Hz, 3H) MS(M+1):499 .

Compound 1-6.

Ethyl 3-{4-((1-(4-(3-phenyl-1,3,4-oxadiazol-2-yl}phenylJoutyl jamino)benzamido)

propaneate

17
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\,/;i:gf N
R
i H
Q\ N A
1

"H NMR (400MHz, DMSO-dg) : 5 8.11 (d, T = 7.8 Hz, 2H), 8.06 (d, J = 8.3 Hz, 2H),
7.95-8.03 (m, 1H), 7.62 {m, SH), 7.4 (d, T = 8.8 Hz, 2H), 6.77 (4, T = 8.8 Hz, 1H), 654 (d, J =
8.8 Hz, 2H), 447-4.59 (m, 1H), 4.02 (g, T =73 He, 28), 3.35-3.41 (m, 7H), 1.64-1.87 (m, 2H),
1.28-1.50 (m, 2H), 1.14 (4, § = 7.1 Hz, 3H), 0.91 (¢, J = 7.3 Hz, 3H). MS(M+1}: 513,

[
A\Y
ey,

Compound 1-7.
3-(4-{{1-(4-(3-Phenyl-1,3 4-oxadiazol-2-yl)phenyl }buiyaminoYbenzamido)propancic

acid

'H NMR (400MHz, DMSO-dg) : § 8.11 (dd, I = 7.6, 2.2 Hz, 2H), 8.06 (4, § = 8.3 Hz, 2H),
7.99 (t, J = 5.4 Ha, 1H), 7.58-7.69 (m, SH), 7.50 (d, T = 8.8 Hz, 28), 6.77 (d, ] = 7.3 Hz, 1H),
6.54 (d, T = 8.8 Hz, 2H), 4.53 (4, J = 6.4 Hy, 1), 241 (1, = 7.1 Hz, 2H), 1.63 - 1.88 (m, 2H),
1.28-1.50 (m, 2H), 0.91 (1, F = 7.3 Hz, 3H).

Compound 1-8.
3-(4-{{1-(4-(5-(Trifluoromethyl}-1,3,4-oxadiazol-2-yDphenyhbutylJaminoYbenzamido)
propanocic acid
N
f”»\ﬁ’ﬁ\‘?&m

RNV

Hﬁ\©w"
P N\_‘/ o8
¢y

H NMR (400MHz, DMSO-dg) : 8 7.96-8.04 (m, 3H}, 7.63 (d, /=84 He, 2H), 7.50 (d, 7
= 8.8 Hz, 2H}, 6.77 {d, T » 8.0 He, 1H), 6.52 (d, J = 8.4 Hz, 2H), 4.50-4.58 (m, 1H), 3.21-3.46 {m,

ig8
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2H), 2.43 (t, J = 6.0 Hz, 2H), 1.75-1.88 (m, 1H), 1.61-1.74 (m, 1H), 1.22-1.54 (m, 25D, 0.83-1.01
(m, 3HLMS(M+1): 477,

Compound 19,
3-{4-{(3-Methyl-1-(4-(S(triflucromethyl}-1,3,4-oxadiazol-2-v])phenylbutylamino)

benzamido propanoic acid

>~ch
. /O’”‘
E\, \/\W Ol

"H NMR (400MHz, DMSO-de): 8 7.96-8.05 (m, 3H), 7.65 (4, J= 8.8 Hz, 2H), 7.51 (d, J
= 8.8 He, 2H), 6.76 (d, J= 7.2 Hz, 1H), 6.55 (d, /= 8.8 Hz, 2H), 4.54-4.63 (m, 1H), 3.22-3.47
(m, 2H), 2.43 (t,. = 6.0 Ha, 2H), 1.65-1.82 (m, 2H), 1.34-1.56 (ra, 1H), 0.96 (d, J = 6.8 Hz, 3H),
0.91 {d, J= 6.4 Hz, 3H). MS(M+1): 491.

Compound §-18.
Ethyl 3-(4-{{2Z-methy}-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yiphenyl ihutyDamine)

benzamidoYpropanoate

"H NMR (400MHz, CDCL): & 8.08-8.13 (m, 2H), 8.06 {d, J= 8.0 Hz, 2H), 7.47-7.56 {m,
5H), 7.43 (dd, = 8.4, 1.6 Hz, 2H), 6.52 - 6.60 (m, 1H), 6.46 (dd, J = 8.4, 1.2 Hz, 2H), 4.39-4.46
(m, 1H), 4.10 (d, ¥ = 7.2 Hz, 2H), 3.58-3.67 (m, 2H), 2.52-2.58 (m, 2H), 1.75-1.92 {m, 1H],
1.45-1.71 (m, 2H), 1.18-1.32 (m, 35, 0.83-0.97 (mn, 6H).; MS(M+1): 527,

Compound 1-11.
3-(4-{{2-Methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yliphenyl}butyDamino}benzamido)

propanoic acid

19
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0
1
o
\(\/J\, N o O

&8
HNMR (400MHz, DMSO-dg) : 8 8.08-8.15 {(m, 2H), 8.06 {d, 7= 84 Hz, 2H), 7.97 (5,
1H), 7.58-7.67 (m, 5H), 7.48-7.51 {m, 2H), 6.51-6.74 (m, 3H}, 4.33-4.45 (m, 1H}, 3.33(, J=6.8

He, 2H), 242 (1, J= 6.8 Hz, 2H), 1.79-1.91 (m, 1H), 1.22-1.44 (n, 1H), 1.07-1.19 (m, 1H). 0.71-
1.00 (m, SH)MS(M+1):499,

Compound 1-12.

3-(4-{(1-{4-(5~(tert-buty}-1 3 4-oxadiazol-2-yDiphenyD-3-methylbutyl Jaming Ybenzamido}
propanoic acid

R o
- \/“\m/
3 fe]
TH NMR {400MHz, DMSO-dg} 6 798 (s, 1H), 792 (d, /=84 Hz, 2H), 7.58 (4, /=84
Hz, 2H}, 749(d, J=8.8 FHe, 2H)}, 673 (4, J= 7.6 Hz, 1H), 654 (d, 7= 8.8 Hz, 2H), 4.51-4.57

(o, TE0, 332 (6, = 7.2 Hz, ZH), 242 ¢4, /= 7.2 Hz, 2H), 1.62-1.81 (m, 2H), 1.44-1.57 (o, 1H),
1.40 (s, 9HD, 0.88-1.00 (m, 65) MS(M+1): 479,

Compound 1-13

2-{4-{{1-(4-(5-phenyl-1,3 d-oxadiazol-2-yhiphenyljpentyllaminolbenzamido)ethane-1 -
sulfonic acid

-8

Jul

/i,

,/‘\,/\ [\,
HN N

IL/ Mo~ aom

'H NMR (400MHz, DMSO-ds) ¢ 5 £.02 - 8.13 (m, SH), 7.59 - 7.66 (m, SH), 7.44 (4, J =
8.8 Hz, 2H), 6.77 (4, 7= 7.6 Hz, 1H), 6.55 (4, J = 8.8 Hy, 75), 4.43 - 4.59 (m, 1H), 3.43 (m, 2H),

-

o N/
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2.60 (t,.7="7.2 Hz, 2H), 1.78 - 1.92 (m, 1H), 1.59 « 1.76 (m, 1H), 1.22 - 1.46 (m, 4H), 0.86 {1, /=
7.2 Hz, 3H). MS(M+1): 535,

Compound 1-14
3-{ A ({4 S{trifluoromethyl}-1,3,4-oxadiazol-2-

yhrhenylpentyDaminotbenzamidopropasoic acid

"H NMR (400MHz, DMSO-dg) : § 12.13 (br. 5., 1H), 7.87 - 8.11 (m, 3H), 7.63 (¢, I = 8.8
Hz, 2H), 7.49 (d, ] = 8.8 He, 7H), 6.40 - 6.87 (m, 3H), 4.42 - 4.63 (m, 1H), 3.35 - 3.49 (m, 28),
242 {t, 3= 7.2 Hz, 2H), 1.61 ~ 1.94 (m, 2H), 1.16 - 1.54 (m, 4H), 0.74 - .98 {m, 3H). MS(M-+1):
491,

Compound 1-135.
Ethyl 3-{4-({1-(4-(5-(pyridin-2-y1}-1,3 4-oxadiazol-2-yl)phenylpentyDaming)

benzamidojpropanoate

n-N K-
oW
N f'j\\'f >
£ 94

\[}\\’{,‘\7{‘ E,\‘ /'\\T L TEL
8 3

'H NMR (400MHz, Acetone-dg) : § 8.77-8.83 (m, 1H), 8.27-8.31 (m, 1H), £.03-8.13 (m,
3H), 7.69 (d, J =~ 8.4 Hz, 2H), 7.55-7.63 (m, 3H), 7.34 (¢, J= 5.6 Hz, 1H), 6.63 (d, /= 8.4 Ha,
2H), 6.08 (d, J= 7.2 Hz, 1H), 4.61 (m, 1H), 4.06 (d, J= 6.0 Hz, 2H), 3.51 -3.63 (m, 7H), 2.55 (1,
¥ = 6.8 Hz, 2H), 1.80-1.99 (m, 2H), 1.30-1.62 (m, 4H), 1.14-1.24 (m, 3H), 0.89 (. J =~ 7.2 Hz,
3FD). MS(M+1): 528, Purity: 98.3 %

Compound 1-186.

21
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34 (1-{4-(3-(Pyridin-2-y1)-1,3,4-oxadiazol-2-y)phenylipentyDaminobenzamido)

propanocic acid

N’N

O 1%
/ﬁ\ \/AWT LOH

'H NMR ;4@@&@}{2@&@5@-@6} : 5 8.79-8.82 (m, 1HD), 8.25 (d, 7= 8.0 Hz, 1H), 7.96- 8.09
(m, 4H), 7.60-7.68 (mw, 3H), 7.50 (d, J = 8.8 H, 2H), 6.77 (d, ] = 7.2 Hz, 1H), 6.54 (d, /= 8.8 Hz,
2H), 4.51 (m, 1H), 3.23-3.43 (m, 2H), 242 (1, /= 7.2 Hz, 2H), 1.79-1.91 (G, 1H), 1.61-1.78 {m,
1H), 1.22-1.47 (m, 4H), 0.82-0.91 (m, 3H). ; MS(M-+1): 500,

Compound 1-17.
Ethyl 3-(4-({1-{4-{5-{4-Tuorophenyl}-1,3,4-oxadiazol-2-yi)pheny!}-2-methylpropyl)
amineybenzamdo)propanoate

gN

o

HN

//\

~FN
]\/\(N\ Ay e

() 0
"H NMR (400MHz,DMSO-dg) + 5 8.13-8.23 {m, 2H), 8.0 {m, 2H), 7.96-8.02 (m, 1H),
7.56-7.64 (m, 2H), 7.48 (d, T = 4.4 Hz, 450), 6.64-6.73 (m, 1H), 6.51-6.62 {m, 2H), 4.23-4.35 (m,
1H), 4.02 (&, T = 6.8 Hz, 2H), 3.35-3.42 (m, 2H), 2.48 (m, 2H), 1.99-2.11 {m, 1), 1.14 (4, J
7.1 Hz, 3H), 1.04 (d, T ~ 6.8 Hz, 3H), 0.82 (d, I = 6.8 Ha, JH). MS(M+1):531,

Compound 1-18.

3-{4-{{3-{4-{ 5-{4-Fluorophenyl}- 1,3, 4-oxadiazol-2-yl)phenyl)-2-methylpropylJamino}

benramide jpropanoic acid

22
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NN 7

PSS N
s /"ﬁ/ J\Q \\::::¢">-_-F
L

"H NMR (400MHz, DMSO-dg) : § 8.13 - 8.23 (m, 2H), 8.06 (m, 3H), 7.60 (d, J = 8.3 Hz,
2H), 748 (8, T = 4.4 Hz, 4H), 6.62-6.73 (m, 1H), 6.57 (d, = 8.8 He, 2H), 4.22-4.34 (m, 1H),
2.34-2.43 (m, 2H), 1.99-2.11 (m, 1H), 1.04 (4, I = 6.4 Hz, 3H), 0.82 (&, T = 6.8 Hz, 3H).
MS(M+1): 503, HPLC: 100.0%

Compound 1-19.
Ethy! 3-(4-({1-{4-(3-(tert-butyD)- 1,3 4-oxadiazol-2-yDiphenyljpentylamine) benzamido)

propancate

; E"Ny /
g v
O

Y

'H NMR (400MHz, DMSO-d) : 8 8.00 (5, 1H), 7.92 (d, /= 8.4 Hz, 2H), 7.56 (d, J= 8.4
Hz, 2H), 7.48 (d, J = 8.8 Hz, 2H), 6.75 (4, /= 7.2 Hz, 1H), 6.51 {d, /= 8.8 Hz, 2H), 4.39-4.56
{m, 1H), 4.03 (g, /= 6.8 Hz, 2H), 3.39 (m, 2H), 2.44-2.49 (m, 2H), 1.62-1.89 (m, 2, 1.22-1.45
(s, 10H), 1.14 (1, J="7.2 Hz, 3H), 0.85 {t, J = 7.2 He, 3H). MS(M+1):507,

Compound 1-20.
3-{4-{{1-{4-{3-{tert-butyD)-1,3,4-oxadiazol-2-yl)phenylpentylJamino fhenzamido)

propanocic acid
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/‘\@/

/L‘\
U\W g

"H NMR (400MHz, DMSO-dg) : § 7.98 (s, 1H), 7.92 (d, J = 8.4 He, 2H), 7.57{d, 7~ 8.4
Hz, 2H), 749 (4, J = 8.8 Hz, 2H), 6,74 (4, J= 7.8 Hz, 1H), 6.51 (4, J = 8.4 Hz, 7H), 4.40-4.55
(m, 1H), 3.36-3.24 (m, 2H), 242 (t, J = 7.2 Hz, 25D), 1.75-1.89 (m, 1H), 1.60-1.75 (m, 1H), 1.40
(m, 10H), 1.21-1.35 (m, 45D, 0.85 (1, J = 7.2 Hz, 3H). MSQV+11:470,

Compound 1-21.
Ethyl 3-{4-({1-{(4-{5-Ctert-butyl}- 1,3, 4-oxadiazol-2-yDphenyl)-2-methyibutyDarine)

benzamidojpropanocate

N"h}\ &

| A

; @”i‘&}}%ﬁ
\/’\ &
"¢

2 N

o AWy
W

o8
8 &

"HNMR (400MHz, DMSO-de) : 8 7.95-8.03 (m, 1H), 7.92 (dd, /= §.4, 1.6 Hz, 2H), 7.55
(dd, 7 =8.4, 6.0 Hz, 2H), 7.47 (dd, J= 8.8, 3.2 Hz, ZH), 6.45-6.69 (m, 3H), 4.26 -4.46 (m, 1H),
4.03 (q,./= 7.2 Hz, 2H), 3.38 (tn, 2H), 2.45-2.52 (mm, 2H), 1.73-1.91 (m, 1H), 1.40 (s, ), 1.14
{t, J= 7.1 Hz, 5H), 0.67-1.02 (m, 6H). MS(M-+1}:507.

Compound 1-22.
3{4-{{(1-(4-(5-(tert-butyl}-1,3 4~oxadiazol-2-vlphenyi)-2-

meﬁaylbutyi}amim)bsnzmﬁid@)pmpaﬁeic acid

\/\ ) Cf’j\ f““&““

T’\

i ] H

'\«;:"KrrN\,f\T.,QH
@ o
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*El NMR (400MHz, DMSO-dg) : 3 7.97 (br. s, 1H), 7.88-7.94 (m, 2H), 7.55 (dd, 7 = 8.0,
5.6 Hz, 2H), 7.48 (dd, J = 8.8, 3.2 Hz, 2H), 6.50-6.70 (m, 3H), 4.25-4.45 (m, 1K), 3.22-3.42 (m,
M), 242 (4,7 =7.2 Hz, 2H), 1.71-1.92 (m, 1H), 140 (s, 95D, 1.17 (m, 25, 0.65-1.01 (m, 6H).
MES(M+1)3:479,

Compound 1-23,
othyl 3-(4-((1-{4-(S-(tert-butyl}-1,3 4-oxadiazol-2-yl)pheny!)-2-methylpropyl Jamine)

benzamido jpropanoate
§-N 7
R
;;\H/J\I\Q'}“ “i\““
-~ I\./K’:/‘
BN
\E\,:H r,gv/\n’,@ﬁi
9 o

'H NMR (400MHz, DMSO-de} : 6 7..99 (1, 1H), 7.92(d, I~ 83 Hz, ZH)}, 7.55(d, F =83
Hz, 2H), 7.47 (4, T = 8.8 Hz, 2H), 6.66(d, 1H), 6.55 (d, J = 8.8 Hz, 2H), 4.25(t, 1H), 4.03 (d, I =
6.8 Hz, 2H), 3.38 (d, J = 5.9 Hx, 2H), 1.96-2.09 (m, 1H), 140 (5, 9H), 114 {, T= 7.1 Hz, 3H),
L3 (d,J =64 He, 3H), 0.80 (d, } = 6.8 Hz, 3H). MS(M+1): 483, |

Compound 1-24.
3-{4-((1-(4-{5-{tert-butyl}-1,3,4-oxadiazol-2-yDphenyl -2~
methylpropyljamine)benzamido jpropanocic acid

N N V4
R\ K
= \rr”ﬂ\ @’}‘“‘(‘\:\

;
HN\@HT,Q o~ O
1Y
‘H NMR (400MHz, DMSO-dg) : § 7.96 (s, 1H), 7.982 (d, F = 8.3 Hg, 2ZH)}, 7.55(4, F =83
Hz, 2H), 748 (d, T = 8.8 Hz, 2H), 6.66 (4, J= 7.8 Hz, 1H), 6.55 (4, J = 8.8 Hz, 2H), 4.25 (5, 1H),
242 (4 J=7.1 He, 2H), 1.40 (s, BH), 1.03 (d, 7= 6.4 Hz, 3H), 0.80(d, ] =~ 6.4 Hz, 3H).
ME(M+1): 468,
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Compound 1-25.
ethyl 3-(4{(1-{4-(3-{4-methoxyphenyl}-1,3,4-oxadiazol-2-yhphenyl)-2-methvipropyh)
aminobenzamidopropancate

/f\/a ~

;3—\’1 O

N N‘N

&)

4
VR
o

bt

‘H NMR (400MHz, DMSO-dg) : 5 8.04 (dd, ¥ = 8.6, 4.2 Ha, TH), 7.59 (d, J = 8.3 Hz, 31,
748 (d, ¥ = 8.8 Hz, 3H), 7.17 (4, J = 8.8 Hz, 3H), 6.64-6.74 (m, 1H), 6.57 (d, I = 8.8 Hz, 3H),
4.21-4.35 (m, 1H), 4.02 (4, T = 7.3 Hz, 3H), 3.86 (s, 4FD), 3.34-3.42 (m, 3H), 2.48 (s, 3H), 1.98-
212 (m, 1H), LI4 (¢, T = 7.3 He, 4H), 1.04 (4, J = 6.8 Hz, SH), 0.82 (d, = 6.4 Hz, 4H),
MS(M+1): 543,

Compound {-26.
3-{4-{(1-{(4-(5-(4-methoxyphenyl}-1,3,4-oxadiazol-2-y))phenyl)-2-

methylpropyliaminohenvamidopropanoic seid.

'H NMR (400MHz, DMSO-dg) : § 8.01-8.08 {m, TH}, 797 (1, = 5.6 Hz, 2H), 759 (4, ]
= 8.3 He, 3H), 749 (d, J = 8.8 Hz, 3H), 7.12-7.22 (m, 3H), 6.68 (d, F = 7.8 Hz, 1H), 6.57(d, I =
8.8 Hz 3H), 428, J=7.6Hz 1H), 386 (s, 3H), 242 (4 = 7.1 Hz, 2H), 2.05(d, T ~ 6.8 Hz,
TH), 1.04 (d, T = 6.8 Hz, 3H), 0.82 (d, I = 6.8 Hz, 3H). MS(M+1Y): 514,

Compound 1-27,

26
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ethyl 3-(4-{(1-(4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-methyibutyl)

aminobenzamidojpropanoate

w/:\%Q /)‘F

T\\ :
o ON\,N,ass
o o

"H NMR (400MHz, DMSO-dg) : 5 8.11-8.24 (m, 25), 7.95-8.06 (m, 3H), 7.58-7.68 (m,
2H), 7.49 (4, J = 9.2 Hz, 4H), 6.70-6.83 (m, 1H), 6.48-6.51 (m, ZH), 4.43-4.66 (m, 1H), 4.02 (g,
J=7.2 Hz, 2H), 3.35-3.38 (m, 2H}, 2.46-2.51 (m, 2H), 1.59-1.86 (m, 2H), 1.39-1.59 (m, 1H),
1.11-1.29 (m, 3H), 0.83-0.99 (m, SH). MS(M+1): 545.

Compound 1-28.
3-{4-{(1-{4-(5-{4-flnorophenyl}- 1,3 4-oxadiazol-2-vlphenvl}-3-
methyibutylaminobenzamido)propanoic acid.

/ﬁj\)‘—i F

\\r_.- \

Do
Tt on
@ a

THNMR {4000MHz, DMBO-dg) : 812.14 (br. s, 1H), 817 (br. 5, 2H), 8.05 (d, /= 7.2 Hz,
2H}), 799 (br. s, 1H), 7.63 (d, J=7.2 Hz, 2H), 7.39-7.56 (m, 4H), 6.76 (4, /= 6.8 Hz, 1H), 6.56
{4, 7=7.8 Hz, ZH), 4.48-4.68 (i, TH}, 3.33 (br. 5., 2H), 2.42 (br. s, 2H), 1.62-1.84 (m, 2H),

1.42-1.61 (m, 1H}, 0.84-1.06 (m, 6H). MS(M+1): 517,

Compound 1-29,
ethyl 3-(4-((1-{4~(5-(4-fluorophenyl}-1,3,4-oxadisgzol-2-yliphenyl}-2-methylbutyl)

aminobenzamidoYpropanoate,

E \l /U\ Q\>" /{j\«"s-

AN NV \é/

HNU o
S LN I,GEQ
-y
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"H NMR (400MHz, DMSO-dg) : 5 8.14-8.20 {m, 2H), 7.97-8.07 (m, 3H), 7.60 (dd, 7 =
8.4, 6.0 Hz, 2H), 7.44-7.51 (i, 4H), 6.55-6.71 (m, 3H}, 4.29-4.49 (m, 1H), 3.99- 4.05 (m, ZH),
3.38 {m, 2H), 2.46-2.51 (m, 2H}, 1.59-1.95 (m, 2H), 1.20-1.32 (m, 1H), 1.08-1.19 (m, 3H), 0.75-
1.00 (m, 6H). MS(M+1): 548,

Compound 1-30.
3-{4-{{1-{4-{5-{4-fluorophenyl)-1,3 4-oxadiazol-2-y])phenyi)-2-
methyibutyi}amim)bemmxidﬁ}propanoic acid.

/\\

VL,O’ N

HN\,/ .
N PN s

\’\n’ Y
H NMR (400MHz, DMSO-dg} : § 12.13 (br. 5., 1H), 8.14-8.20 (m, 2H), 7.95-8.07 (m,
3H), 7.60 (dd, ¥ = 8.4, 6.0 Hz, 2H), 7.44-7.52 (m, 4H), 6.47-6.81 {m, 3H), 4.24-4.50 (m, 1H),
3.24-3.43 (m, 2H), 2.37-2.47 (m, 2H), 1.79-1.89 (my, 1H), 1.24-1.43 (m, 1H), 1.03-1.20 (m, 1),
0.72-1.01 (m, 6K, MS(M+1): 517,

Compound 1-31.
ethyl 3-{4-{{Z-methyl-1-(4-(S-{trifluoromethyl}-1,3 4-oxadiazol-2-y]phenybutyl)
amine thenzarnido jpropanoate
NNF
V’T/Ji‘ﬁ)h“\(; d

//' i
e - \’;‘/
|

"H NMR (460MHz, CDCh) : 3 8.03 (d, /= 8.3 Hz, 2 H), 7.56-7.42 (m, 4H), 6.60 (br. 5.,
1H), 6.49-6.37 (m, 2H), 4.62-4.45 {m, 1H), 4.45-4.28 (m, 1H), 4.10 (g, = 7.3 Hz, 2H), 3.62 (g,
J=5.5 Hz, 2H), 2.54 (1, J = 5.4 Hz, 2H), 1.92-1.77 (m, TH), 1.45 (td, J = 7.0, 13.8 Hz, 1H), 1.32-
1.16 (m, 450), 0.98-0.83 (m, 6H). MS(M+1): 515

Compound 1-32.
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3-{4-((Z-methyl-1-{(4-(5-{riffuoromethyl}- 1,3 ,4-oxadiazol-2-yphenylibutyllamine)

benzamidopropanoic acid

: N"?{\ F
g = x’!\’!\ /M%NF
O
/"“.(\\‘/ R

Ry,
H
R ANPLNGENE
& &

H NMR (460MHz, CDCl) : § 8.04-7.97 (m, 2H), 7.51-7.40 (m, 4H), 6.82-6.75 (m, 1 H),
6.45-6.36 (m, 2H), 4.42-4.24 (m, 1H), 3.65-3.50 (m, 2H), 2.62-2.50 (m, 2H), 1.90-1.77 (m, 1H),
1.62-1.40 (m, 1H), 1.29-1.12 {m, 1H), 0.96-0.80 (m, 6H). MS(M+1): 591.

Compound 1-33.
ethyl 3-{(4-({1-{(4-(5-(trifluoromethyl}-1,3 4-oxadiazol-2-yl)phenylpentylJamino}

benzamidejpropancate
B
e
-~ '\\/’\Tr‘ P

a
R
ML \/\T/
o o

'H NMR (400MHz, DMSO-dg) : 8 7.96-8.07 (m, 3H), 7.63 (d, J = 8.3 Hz, 2H), 749 (4, §
9.3 He, 2H), 6.78 (d, = 7.8 He, 1H), 6.52 (d, § = 8.8 Hz, 2H), 4.52 (g, 1H), 4.03 (g, T = 6.8 Hz
ZH), 3.39(d, I = 5.9 Hz, 2H), 1.64-1.91 (m, 2H), 1.21-1.50 {m, 4H), 114 {t, T = 7.1 Hz, 3H),
0.86 (8, 3H). MS(M+1): 519,

2

Compound [-34,
ethyl 3-{4-{{{18}-2-methyl-1-{4-(5-(rifluoromethyl}-1,3 4-oxadiazol-2-yliphenyl)

butyhamino thenzamido lpropanoste
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~ N

e N& F“F
P

;% H
A M OB

"H NMR (400MHz, DMSO-dg) : § 7.97-8.04 (m, 35, 7.62 (dd, J = 8.4, 6.0 Hz, 2H), 7.48
{dd, /= 8.8, 3.6 He, 2H), 6.53-6.72 (m, 3H)}, 4.29-4.52 (m, 1H), 4.00-4.06 (m, 1H), 4.00-4.05 (m,
2H), 3.38 (m, 2H), 2.45-2.49 (m, 2H), 1.21-1.92 (m, 3H), 1.08- 1.19 (m, 3H}, 0.64-1.01 (m, 6H).

MS(M+1): 518,

Compound 1-35,
ethyl 3-(4-({{1R}-2-methyl-1-{4-(5-{trifluoromethyl}-1,3,4-oxadiazol-2-yl)phenyl)

butyllamino}benzamido ypropanocats

"H NMR (400MHz, DMSO-dg) : § 7.93-8.08 (m, 3H), 7.62 (dd, J = 8.4, 6.0 Hz, 2H), 7.48
(dd, J = 8.8, 3.2 Hz, 2H), 6.47-6.76 (m, 3H), 4.31-4.49 (m, 1H), 4.03 (q, J = 7.2 Hz, 2H), 3.38-
3.50 (m, 2H), 2.46-2.48 (m, 2H), 1.21-1.90 (m, 38), 1.14 (t, 7= 6.0 Hz, 3H), 0.79-1.02 (m, 6H).
MS(M+1}: 518,

Compound 1-36.
3-(4-({(18)-2-methyl-1-{4-{ 5-(irifluoromethyl}-1,3,4-oxadiazol-2-

viphenyDbutylamino)benzamido)propanoic acid

NN F
A ,}“{as

L
MN

'
H
o] [
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'H NMR (400MHz, DMSO-dg) : § 7.90-8.08 {(m, 3H}, 7.62 (dd, 7= 8.4, 6.4 Hz, 2H), 7.49
{dd, /= 8.8, 3.2 Hz, 2H), 6.64-6.71 {m, 3H), 4.45 {t, /= 7.2 Hz, 1H), 3.34-3.43 (m, 2H), 2.37-
247 (m, 25, 1.04-1.91 {m, 3H), 0.80-0.99 {m, 6H). MS(M-+1): 491,

Compound 1-37.
3-{4-({(1R)-2-methyl-1-{(4-(S-(rrifluoromethyl}-1,3,4-oxadiazol-2-

yi}phenyl}bmyi}aminG}bmzamido)pmpamic scid

oA 3>‘**;~5=
’\/’ /j

!
MO
he Aty
[a]} (o]
g NMR (4000Hz, DMSO-dg) : 8 7.90-8.08 {m, 3H}, 7.62 (dd, F= 8.0, 6.0 Hz, 2H), 749
{dd, J=8.8,3.2 Hz, 2H), 6.48-6.64 {m, 3H), 445 (1, I=7.2 Hz, 1H), 3.36-3.41 {m, 2HY, 2.36-
2.47 (m, 2H), 1.11-1.93 (m, 3H), 0.62-1.04 (m, 6H). MS{M+1): 491,

Compound 1-38.
methyl 3-(4-((1-(4-(G-(pyridin-2-y1)-1,3,4-oxadiazol-2-y]phenyDpentyDamino)

benzamido)propancate

./"\./"\}/‘ N

KR A

"H NMR (400MHz, DMSO-dg) : 8 8.78-8.86 (dt, 131), 8.23-8.28 (d, 1H), 8.06 (;, T = 8.3
Hz, 4H), 7.64 (m, 3H), 749 (d, = 8.8 Hz, 2H), 6.77 {d, 1H), 6.54(d, 2H), 4.53 (g, 1), 3.38 (g,
2H, 1.66-1.90 (m, 2H), 1.37-1.50 (m, 15D, 1.32 (s, 3H), 0.87 (¢, 3H). MS(M+1):514.

Compound 1-39.

{8)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3, 4-oxadiazol-2-yhphenyl jpropylaming )

benzamidopropanoate

31




WO 2018/140338 PCT/US2018/014621
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H NMR (DMSO-dg): § 8.08-8.15 (m, 2H), 8.06 (d, T = 8.8 Hz, 2H), 7.99 (¢, J = 5.6 Hz,
1H}, 7.56-7.67 (m, 5H), 7.49 (d, 7 = 8.8 Hz, 2H), 6.53-6.73 (m, 3H), 428 (¢, J = 7.6 Hz, 1H),
4.02 (g, 3= 7.2 Hz, 2H), 3.38 (g, J = 6.8 Hz, 2H), 2.43-2.50 (m, ZH), 2.00-2.13 (m, 1H), 1.10-
1.17 (m, 3H), 1.04 (4, T = 6.4 Hz, 3H), 0.82 (4, T = 6.8 Hz, 3H). MS(M+1):513.

Compound 1-48,
{(R)-ethyl 3-(4-{2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazel-2-yliphenylipropylamine}

benzamidojpropanoate

5
St
/j\_/’ﬁgf
TN
NG RPN
& 8

"H NMR (400MHz, DMSO-de) : 8 8.09-8.14 {m, 7H), 8.06 {d, T = 8.4 Hz, 2H), 7.96- £.03
(m, 1H), 7.56-7.66 (m, SH), 7.49 (d, J = 8.8 Hz, 2H), 6.57 (m, 3H), 4.20-4.35 (m, 1H), 4.02 (4, ]
= 7.2 Hz, 2H), 3.34-3.47 (m, 2H), 2.40-2.53 (m, 2H), 1.97-2.12 (m, 1H), L.14 (¢, F = 7.2 Hz, 3H),
1.04 (4, J = 6.8 Hz, 3H), 0.82 (4, J = 6.8 He, 3H), MS(M+1): 513

Compound 1-41,
{8-3-{4-(2-methyl-1-{4-(S-phenyl-1,3,4-oxadiagzol-2-

yhphenviipropylamine}benzamidolpropanoic acid

-
‘AYJ\"”
bl i SN
o ’&\’/’\T]/QH
o o

3z
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"H NMR (400MHEz, DMSO-dg) : & 8.09-8.14 {m, 2H), 8.06 (d, J = 8.4 Hz, 2H), 7.97 (¢,
= 5.6 Hz, TH), 7.57-7.67 (m, SH), 7.50 (d, T = 8.8 Hz, 2H), 6.48-6.75 (m, 3H), 429 (t, J = 7.6 Hz,
1H), 3.27-3.42 (m, 2H), 2.42 (¢, § = 7.2 Hz, 2H), 2.00-2.14 (m, 1H), 1.04 (4, 1= 6.4 Hx, 3H),
0.75-0.90 (4, J = 6.4 Hz, 3H). MSQM+1): 485,

Compound 1-42,
{R}-3-{4-(2-racthyl-1-(4-(5-phenyi-1,3,4-oxadiazol-2-
yvhphenylpropylamineibenzamidolpropanoic acid

Y

e
i ‘/ﬁ/i\u)}“ \\‘\'-»—)
_/\\_, i F

"H NMR (400MHz, DMSO-de) : 5 8.08-8.14 (m, 2F), 8.06 (4, T = 8.4 Hz, 2H), 7.97 (1, J
= 5.6 Hz, 1H), 7.57-7.67 (10, 5H), 7.49 (d, J = 8.8 Hz, 2H), 6.46-6.76 (m, 3H), 428 (t, I = 7.6 Hz,
1H), 3.33-3.42 (m, 2H), 242 {(, T = 7.2 He, 2H), 2.60-2.13 {m, 1H), 1.04 (4, T = 6.4 Hz, 3H),

0.82 {d, J = 6.8 Hz, 3H). MS(M+1); 485.

Compound 1-43.
ethyl (8}-3-(4-((1-(4-(5-(pyridin-2-y1}-1,3 4-oxadiazol-2-yDphenylpentvliamine)

benzanido jpropanoate

"H NMR (400MHz, DMSO-dg} : 8 8.79-8.82 (m, 1H), 8.24-8.27 (m, 1H), 7.99-8.09 (m,
4H), 7.60-7.67 {m, 3H), 7.49 (4, 7 = 8.8 Hz, 2H), 6.78 (d, J= 7.2 He, 1H), 6.54 (d, /= 8.8 Hz,
2H), 4.44-4.59 (m, 1H), 4.02 (g, J = 6.8 Hz, 2H), 3.38 (d, /= 6.4 Hz, 2H), 2.45-2.49 (m, 2H),
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1.62-1.82 (m, 2H), 1.23-1.46 (m, 4H), 1.14 (1, ¥ = 7.1 Hz, 3H), 0.81-0.89 {m, 3H). MS(M+1):
328.

Compound 1-44,
ethyl (R}-3-(4-{(1-(4-(5-(pyridin-2-y1}-1,3,4-oxadiawol-2-yiphenyDpentylamine)

henzamidojpropanoate
§-N 0
B Sy }
i/’\\],f\u> ‘\\ Y.
/"\v"\\_/"L:f

Ry, .
'J\/ NGNS
T
¢

"H NMR (400MHz, DMSO-d;) : § 8.70-8.91 {im, TH}, 8.17-8.34 (m, 1H), 7.92-8.13 (m,
4H), 7.58-7.75 {m, 3H}, 749 (d, = 8.8 Hz, 2H), 6.42-6.84 (m, 3H), 4.42-4.64 (m, 1H), 4.02 (g,
I=06.8 He, 2H}, 3.38 (d, J = 6.4 Hz, 28}, 2.37-2.60 {m, 2H}, 1.24-1.93 (m, 6H), 114 (t, F = 7.2
Hz, 3H), 0.79-0.94 (m, 3H). MS{M+1): 528

Compound 1-458
(S}3-{4-{((1-{(4-(S-(pyridin-2-v1}-1,3,4-oxadiazol-

2yDphenylipentylamino Yoenzamido)propanoic acid

~R N
57? Yl
Oy
,/\,-’\V/"\é'
8

HN\{E SN
NP N ,a\.r,oﬁ

9 [e]
"H NMR (400MHz, DMSO-de) : 8 8.81 {dt, ] = 4.9, 1.2 Hz, 1H), 8.18-8.32 (m, 1H), 8.02-
8.14 (m, 3H), 7.98 (4, T = 5.6 Hz, 1H), 7.56-7.71 (m, 3H), 7.42-7.56 (m, T = 8.8 Hz, 2H), 6.77 (d,
J=7.3 Hz, H), 6.43-6.62 (m, T = 8.8 He, 2H), 4.43-4.61 (ro, 1H), 3.38-3.44 (m, 3H), 2.42 (1, J =
7.3 Hz, 2¥), 1.83 (4, J = 8.4, 4.2 Hz, 1H), 1.62-1.77 (m, 1H), 1.39-1.51 (mm, 1), 1.19-1.39 (m,
3H), 0.78-0.96 (m, 3H).

Compound 1-46.

34




WO 2018/140338 PCT/US2018/014621

{R)-3-(4-((1-(4-(5-{pyridin-2-y}}-1,3,4-oxadiazol-2-
yhpbenyDpentyDamino)benzamido)propansic acid
N"h\!‘\ Beer
i" '\j’i\@)ﬁﬁ\.:)

R

L NN
\Q\H‘E\,/\H/GH
2] o]

TH NMR (400MHz, DMSO-dg): 8 8.70-8.82 (im, 1H), 8.19-8.32 (1, 1H)}, 8.02-8.13 (m,
3H), 7.98 (t, ] = 5.6 He, 1H), 7.38-7.70 (m, 3H}, 7.50(d, J = &.8 Hz, 2H), 6.44-6.87 {m, 3H),
4.42-4.60 (m, 1H), 3.32-3.46 (m, 2H), 2.42 (1, J = 7.2 Hz, 2H), 1.19-1.92 {m, 6H), 0.78-0.94 (m,
3H). MS(M-+1): 500,

Compound 1-47,
ethyl 3-(4-(((18)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-vl)phenyDbutyl)amine)

benzamidopropancate

N -
7y =
S T A
~ L
oL
=7 N\"/\YQE&
) o

"H NMR (400MHz, CDCly) : & 8.14-8.08 (m, 2 H), 8.06 (d, J = 7.8 Hz, 2 H), 7.57- 7.48
{m, 5 H), 743 (4d, J = 2.0, 8.3 Hz, 2 H), 6.62-6.53 (m, 1 H), 6.51-6.42 {1, 2 H), 4.54-4.27 (m, 2
H), 4.14-4.05 (m, 2 H), 3.67-3.58 (m, 2 H), 2.60-2.50 (m, 2 H), 1.86 (dt, /= 4.2, 6.2 Hz, 1 H),
1.64-1.44 (m, 3 H), 1.30-1.17 (m, 4 H), 0.98-0.86 (m, 6 H). MS(M+1): §27.

Compoond 1-48.
sthyl 3-{4-(((1R}-2-methyl-1-{4-(S-phenyl-1,3 4-oxadiazol-2-yl)phenylbutyljamine)
bepzamido)propanoate
g8
i
o)

P
Hi

o
L AR OFt
A |
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"H NMR (400MHz, CDCLs) 5 8.12-8.09 (m, 2 H), 8.06 (d, /=~ 8.3 Hz, 2 H), 7.53~ 7.47
(m, § H), 743 (dd, J = 1.5, 8.3 Hz, 2 H), 6.56 (br. 5., | H), 6.49-6.41 (1, 2 H), 4.50-4.29 {1, 2
H), 4.10 (g, /= 7.3 Hz, 2 H), 3.66-3.59 (m, 2 H), 2.58-2.52 (m, 2 H), 1.85 (dd, J=2.9, 6.4 Hz, 1
H), 1.60-1.44 (m, | H), 1.35-1.18 (m, 4 H), 0.98-0.88 (m, 6 H). MS(M+1): 527,

Compound 1-49.
3-{4-{{{18)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yiphenyDbutylaminoYbenzamido jpropanoic acid

A0
O

HN
N
§ i

Ao

[o] &
"H NMR (400MHz, CDCL): § 8.09 (dd, J= 2.2, 7.6 Hz, 2H), 8.04 (dd, /= 1.2, 8.6 Hz,
2H), 7.53-7.45 (m, SH), 7.41 {dd, 7= 2.0, 8.3 Hz, 2H), 6.73-6.63 (m, 1H), 6.43 (dd, J= 2.0, 8.8
Hz, 2H), 4.42-4.28 (m, 1H), 3.64-3.56 (m, 2H), 2.61-2.56 (m, 25, 1.90-1.79 (m, 1H), 1.65-1.43
(m, 1H), 1.29-1.17 (m, 1H), 0.95-0.85 {m, 6H). MS(M-+1): 499,

Compound 1-50.
3{4-(((1R}-2-methyl-1-{4-(5-phenyl-1,3 4-oxadiazol-2-
yi)phmyi)butyi)amim}benzmﬁds)pmpm@ic acid
L ()

Q\r o

'H NMR (400MHz, CDCl) : & 8.11-8.06 (m, 2H), 8.05-8.00 (m, 2H), 7.53-7.44 (m, 5H),
741 (dd, J =15, 8.3 Hz, 2H1), 6.72 (br. 5., 1H), 6.42 (dd, J= 2.0, 8.8 Hz, 2 H), 4.41-4.25 (m, 1H),
3.63-3.54 (m, 2H), 2.57 (t, J = 4.6 Hz, 2H), 1.89-1.78 (m, 1 H), 1.63-1.42 (m, 1H), 1.28-1.15 (m,
1H), 0.96-0.83 (m, 6H). MS(M+1): 499,

Compound 1-51.
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ethyl (S}-3-{4-((1-(4-(5-(uifluoromethyl}-1,3 4-oxadizzol-2-ylphenyi ipentyDamino)
benzamido)propancate

n“ Vo,
N /"\0} CFy

//\//\}/ 5 =5

HN\.’&

E\J\ & OFt
X2 TE V/\H/
& O
"THNMR {400MHz, CDXCla): § 8.07-8.00 (m, 2 H), 7.54-7.44 (m, 4 H), 6.39(t, /= 6.1 Hz,
1 H), 6.48-6.37 (m, 2 H), 4.52-4.36 {(m, 2 H}, 4.11 (q, J= 7.0 Hz, 2 H}, 3.66-3.56 {m, 2 H), 2.59-

251 (m, 2 H), L8 (dt, /=27, 6.0 Hz, 2 H), 1.46-1.27 (m, 4 H), 1.22 (¢, J= 7.1 Hz, 3 H), 0.92-

(.84 (m, 3 H). MS(M+1): 319

Compound 1-52.
ethyl (R}-3-(4-({1-(4-(5-(trifluoromethyl}- 1,3 4-oxadiazol-2-yDphenyljpentyljamine)

benzamido)propancate
N -N

>“‘ch
’\f\/kj
HNV.A\? H
\\//\j(, \’/\\‘T ORe
"H NMR (400MHz, CDCLs): § 8.09-7.97 (m, 2 H), 7.54-7.44 (m, 4 H), 6.59 (t, J~ 5.9 Ha,
1 H), 6.47-6.38 (m, 2 H), 4.50-4.36 (m, 2 H), 4.11 (g, /= 7.0 Hz, 2 H), 3.67- 3.55 (m, 2 H), 2.60-
249 (m, 2 H), 1.87-1.72 (m, 2H),144~ 27 (m, 4 H), 1.26-1.17 (m, 3 H), 0.91-0.81 (m, 3 K.

MS(M+1): 519.

Compound 1-53,
8)-3-(4-{(1-(4-{S-(rifluoromethyl)-1,3,4-0xadiazol-2-

vhphenyhpentyllaminobenzamido)propancic acid

n-N
BN

g
P T

HN \E/\\: y
PN NN
Y




WO 2018/140338 PCT/US2018/014621

"H NMR (400MHz, CDCls): 3 8.08-7.97 (m, 2H), 7.47 (dd, J = 1.7, 8.6 Hz, 4H), 6.66 (¢,
J=6.1Hz, 1), 6.47-6.37 (m, 2H}, 440 (t, /= 6.8 Hz, 1H), 3.66-3.50 (m, 2H), 2.59 (¢, /= 5.9
Hz, 2H), 1.92-1.75 (m, 2H), 1.46-1.27 (m, 4H), 0.91-0.80 (m, 3H), MS(M+1): 461,

Compound 1-54.
{R}-3-{4-{{1-{4-{ 5-(irifluoromethyi)-1,3,4-oxadiszol-2-

viyphenylpentyllaminobenzamido jpropancic acid

i
3
~ /;Lg}wcsa

/‘\/”\\Z/ P
Hﬂ\/@
U\ A o
& o
TH NMR {400MHz, CDCLs): § £.08-7.93 (m, 2H), 7.51-7.43 {m, 4H), 6.82-6.64 {m, 1 H},

6.44-6.37 (m, 2H}, 439 (&, J = 6.6 Hz, 1H), 3.64-3.51 {m, 2H), 2.57 (g, J = 5.5 Hz, 7H), 1.92-
1.68 {m, 2H), 1.42-1.24 (m, 4H), 0.86 {(dt, J = 1.7, 7.0 Hz, 3H). MS(M+1): 491,

Compound 1-53.
ethyl (8)-3-(4-((2-methyl-1-{4-(3-(trifluoromethyl)- 1,3 4-oxadiszol-2-yphenyl)

propyljaminofbenzamido jpropanoaie

N
rf;\}f’i’tﬁ}“{:;:a

e /j\\\/jj
N,
s
/‘A\n/ N OEL
o] e

"H NMR (400MHz, DMSO-dg): § 8.05-7.99 (m, 3H), 7.62 (d, J = 68z, 2H), 747 (4, I =
6Hz,2H), 6.69(d, T = 6Hz, 1H), 6.56(d, J = 6z, 2H), 4.30 (t, J = 6Hz, 1H), 4.03 (4, T =7.3 Hz,
2H), 3.35-3.43 (m, 2H), 1.96-2.16 (m, 1H), 114 (t, I = 7.1 Hz, 3H), 1.03 (4 T = 6.4 Hz, 3H),
0.81 (d, T = 6.4 Hz, 3H). MS(M-+1):505.

Compound 1-56.
sthyl (R)-3-(4-((2-methyl-1-{(4-(5-(trifluoromethyl}-1,3,4-oxadiazol-2-yDphenyl)

propyllaminotbenzamido)propancate
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IH NMR (400MHz, DMSO-ds): § 7.94-8.07 (m, 3H), 7.60-7.64 (m, 2H), 7.45-7.53 (m,
2H), 6.65-6.73 (m, 1H), 6.52-6.60 (m, 2H), 3.99-4.07 (m, 2H), 1.97-2.11 (m, 3H), 1.14 (s, 4H),
1.00-1.06 (m, 3H), 0.77-0.86 (M, 3H). MS(M+1):505.

Compound 1-57.
(S)-3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino)benzamido)propanoic acid

N-N
/H/Q/l a
(0]
HN
H
(0] (0]

IH NMR (400MHz, DMSO-de): & 8.02 (d, J = 8.3 Hz, 2H), 7.98 (t, ] = 5.4 Hz, 1H), 7.62
(d, J =8.3 Hz, 2H), 7.48 (d, J = 8.8 Hz, 2H), 6.68 (d, J = 7.8 Hz, 1H), 6.55 (d, J = 8.8 Hz, 2H),

4.30 (t, J = 7.6 Hz, 1H), 2.41 (t, J = 7.1 Hz, 2H), 1.98-2.11 (m, 1H), 1.03 (d, J = 6.4 Hz, 3H),
0.81 (d, J = 6.8 Hz, 3H). MS(M+1):477.

Compound 1-58.

(R)-3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino)benzamido)propanoic acid

N-N
/‘\/CJ/l >‘CF3
(o]
HN
Iy
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"H NMR (400MHz, DMSO-dg): & 8.00-8.07 (m, 2H), 7.95-7.99 (m, 1H), 7.59-7.66 (m,
IH), 7.44-7.53 (m, 2H), 6.64-6.72 (i, 1H), 6.51-6.58 (m, 2H), 4.26-4.36 (m, 1H), 2.39-2.46 (m,
2H), 1L.98-2.11 (m, 1H}, 1L.00-1.08 {m, 3H), 0.76-0.84 (m, 2H). MS(M+1}:477.

Compound 1-59.
ethyl (83-3-{4-((3-methyl-1-(4-(53-phenyl-1.3,4-oxadiazol-2-ylphenybutyDamino)
benzamidolpropanogte
n-N o~
\\i,/\\g/i*@f
MN "";\ﬁ
G P
X N o
T
"H NMR (400MHz, CDCLs}: 6 8.14-8.03 (m, 4H), 7.56-7.40 (m, 7H), 6.60 (s, 1H), 6.49-
642 (m, 2 H), 4.46 (&, J= 5.4 He, 2H), 4.10 (g, J = 7.0 Hz, 2H)}, 3.67-3.57 (m, 2H), 2.60-2.51 (m,
2H), 1.79-1.56 (m, 3H}, 1.27-1.16 (m, 3H), 0.97 {dd, /= 6.1, 18.3 Hz, 6H). MS(M+1}1: §27.

Compound 1-60.
ethyl (R}-3-(4-((3-methyl-1-(4-(S-phenyl-1,3,4-oxadiazol-2-vliphenyl ibutyDamine)

benzamidopropanoate

n-N sy
? ‘/‘h
B Y,
‘\(’\/@
5 Hﬁ\(\\
{ i H
NN P
T

"H NMR (400MHz, CDCL): 5 8.15-8.00 {m, 4H), 7.55-7.42 (m, TH), 6.60 (d, 7 = 5.4 Hz,
1HD), 6.51- 6.42 (m, 2H), 4.54-4.39 (1, 2H), 4.10 (g, /= 7.3 Hz, 2H), 1.62 (g, J= 6.2 He, 2H),
2.59-2.49 (m, 2H), 1.80-1.57 (m, 3H), 1.25-1.17 (m, 3H), 0.96 (dd, J = 5.9, 18.1 Hz, 6H).
MS{MH): 527,

Compound 1-61.
{8)}-3-{4-((3-methyl-1-{4-(5-phenyl-1,3,4-oxadiazol-2-

yhphenyhbutyDaminothenzarsidopropancic acid
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n-N ==
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\T \I
HN\(' s
i i
§Y

"H NMR (400MHz, CDCL): § 8.13-7.97 {m, 4K), 7.55-7.38 (m, 7TH), 6.83 (dd, J= 5.4,
14.2 Hz, 1H), 643 (d, J = 8.8 Hz, 2H), 4.47-4.42 (m, 2H), 3.62-3.55 (m, 2H), 2.59- 2.54 (m, 25D,
1.76-1.51 (m, 3H), 0.98-0.88 (m, 6H). MS(M+1): 499.

Compound 1-62.
{R}-3-{4-{(3-methyl-1-{4-(5-phenyl-1,3 4-oxadiazol-2-
yhphenylbutyhaminobenzamido)propancic acid
-
L/j/ o &J

Y N y
. ey
o o

"1 NMR (400MHz, CDCL): 3 8.05 (dddd, /= 1.7, 3.9, 6.0, 19.7 Hz, 4H), 7.55-7.40 (m,
TH), 6.77 (¢, J = 5.6, 11.4 Hz, 1H), 6.50-6.38 (m, 2H), 4.48-4.42 (m, 2H), 3.63-3.55 (m, 2H),
2.61-2.54 (m, 2H), 1.80-1.53 (m, 3H), 0.99-0.89 (m, 6H). MS(M+1); 499,

Compound 1-63.
methy! (8)-3-{4-{(Z-methyl-1-(4-(S-phenyl-1,3 4-oxadiazol-2-
viiphenyvi}propyllamine Yoenzamido)propanoate
n-N S
T,
./\\\J,/’ J\Q}MQ
e

P
HN\@”
| H
P N NN/A\['/.QM&
o] O

TH NMR (400MHz, DMSO-do) : 5 8.09 - 8.14 (m, 2H), 3.06 (4, I = 8.8 He, 2H), 8.00 (¢,
§ =56 He, 1H}, 7.57-7.67 (m, SH), 749 (4, T=8.8 Hz, 2H), 6.69(d, I =78 Hz, 1H), 6.57(d, I =
8.8 Hz, 2H), 4.28 {t, J= 7.3 Hz, 1H), 3.56 (s, 3H}, 3.28-3.45 (m, ZH), 1.99-2.12 {m, 1H), 1.04 (4,
= 6.8 He, 3H), 0.82 {d, J = 6.8 Hz, 3H). ME(M+13499,
41
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Compound 1-64.
{§}-2-{4-{{(2-methyl-1-(4-(5-phenyi-1,3 4-oxadiazol-2-

yhiphenyDipropyhlamine benrzamido jethane- 1 -sulfonic acid

N /“

N.—v
""“ -~
HN
m s

1H NMR (4@{334}-12, DMSO-dg) : 8 8.09 - 8.14 (m, 2H), 8.00-8.08 (m, 3H), 7.58-7.66 (m, SH),
7.44 (d, 1= 8.8 Hz, 7H), 6.74 (¢, J = 7.8 He, 1H), 6.58 (d, I = 8.8 Hz, 2H), 428 (¢, I = 7.6 Hz,
1H), 3.39-3.47 (m, 2H}, 2.60 (4, J = 6.8 Hz, 2H), 2.00-2.11 {m, 1H), 1.04 (4, J = 6.4 Hz, 3H),
0.82 (d, J = 6.8 Hz, 3H). MS(M+1):521,

BEXAMPLE 3. Synthesis of the compounds shown in the following Table 2
The following scheme was followed for synthesizing Compounds 2-1 to 2-48,

Ncheme 11

a
i - L] - . ~ ON
Sl SN S I N N O
i N -~ PN
M. N/J’\;/ 8,00 o b T Wl . gﬁ\ e
< CH, Gl g dry THE g HeOH
/f\ b1 . /i\ -2
O
A
N .
™ RSN
J\ i i Benzoic acid
/ R N
Jj TEARK, E%N TEAA, Bt E/ ROBL, BDCE
s T R
m DO ~ BMF, BT te 180°C
-3 fied o8
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To a solution of 4-formylbenzonitrile (7.27 g, 55.5 mmol), (8)-{(+)-fers-butanesul finamide
{8.06 g, 66.5 mmol), and Cs,CO; (21.68 g, 66.5 munol) were mixed in DOM (200 mL) was heat
to reflux for 1 br. To this reaction solution, concentrated to remove methanol and extracted with
BEtCQAc. The organic layer was washed with water and dried over anhydrous magnesium sulfate.
It was filtered, the solvent evaporated woder reduced pressure to give white solid product H-1

(13.6 g, 100%).

N N4
0“3

/% 2

To a solution of compound -1 (6.80 g, 29.0 mmol) in tetrahydrofuran {100 mL) was
cooled to -78 °C. To this solution was added 1.2M / sec-butylmagnesium chioride (25 mL)
dropwise over 20 minutes. The reaction was stirred at -78 °C for 2 h. The reaction was then
guenched by addition of saturated agueous ammonium chioride. This mixture was exiracted with
ethyl acetate. The organic layer was dried over magnesivm sulfate, filtered and concentrated.

Purification by silica gel chromatography gave compound -2, Colorless solid, yield (7.2 g,

85%).
S o ON
AT

NH,
-3

The compound II-2 (2.00 g, 6.84 mmol) was suspended in 2M / HCI in MeOH (30mL) at
room temperature for 1 h. After evaporation, excess HCl was neutralized by dropwised addition

of NaHC Oy votil pH = 10, Then it was extracted with EA and water. The combined organic
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layer was dried with anhydrous MgS0, and concentrated. Purification by silica gel

chromatography to give crude product -3,

U

-~
HMN. 0

CF,
-4

Triflucroacetic anhydride (1.0 mL, 6.84 munol) was added dropwise to 3 solution of the
antline {1.30 g, 6.84 mmol}, tricthylamine (1.0 mL, 6.84 mmol) in CH.Cl,. The resction was
allowed to warm o0 room temperature over a period of 30 minutes. After evaporating the
solvents under a reduced pressure, the resuliing mixture was washed with water and BA, dried

the organic laver over Mg80;. Give the crude product -4,

HN \?g(}
CFy H-§

Hydroxylamine hydrochloride (1.66 g, 23.94 mmel) and sodium carbonate (1.50g, 13.68
mmol} were added to a solution of Ii-4 {1.94g, 6.84 mmol) in ethanol (20 m!) were refluxed for
1 hour. The reaction was cooled to room temperature and concentrated in vacuo. This mixture
was exiracted with ethyl gcetate and water. The organic layer was dried over magnesium sulfate
to give crude product 168 (colorless oil) which was taken to the next step without further

purification,
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To a solution of benzoic acid (.84 g, 6.84 munol), HOBt (1.26 g, 821 mmol) and BDCI
{1.44 g, 7.53 romol) in DMF at room temperature for 30 min. Add a solution of benzamidine
{300 mg, 2.20 nuool, 1.00 equiv) in DMF (abs, 2 mL) to the reaction mixtuce for 10min at room
temperature, then reflux 3hr. When the starting material has been run out, added water to the
residue and the aqueous layer was extracted with ethyl acetate. Brwas further concentrated in
vacuoe to give a residue. Purification of the crude oil residue by colunmn chromatography (FA:
Hex = 10 80} sfforded white solid product 1i-6 (1.8g, 65%).Yield = 1.80/2.7593 = 65%
N0

§

Sl

NH;

s,

#7
3-6 {1.80 g, 4.46 munol} was dissolved in dioxane (30 mL) followed by addition of 6M
HCl{aq) 30 mL. The reaction mixture stirred at 100°C overnight. The reaction was monitored by
TLC. With completion of the reaction, the solvent was removed by rotavapor. The mixture cpd.
was extracted with BtOAc and water. The combined organic layer was dried with anhydrous

MgS0; and concentrated in vacuo fo give crude product {vellow oil} 187 (1.4 g, 100%).
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N> \\ ..é)

porn-a

i
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HN i SN
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-8 O
PHOACK (0.11 g, 0.5 mmeol}, BINAP (0.62 g, 1 mmol), Cesium carbonate {2.9] g, .92
mmole}, ethyl 4-(riffucromethylsulfonyloxyibenzoate (1.60 g, 5.35 mmol), and R-ANU-NH;
{140 g, 4.46 munol) in 30 mL toudene were purged with nitrogen for 30 min. The mixture was
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stirred in an oif bath at 80 °C overnight. Cool the mixture to ambient temperature, dilute with
EtQOAc, filter through Celite washing with EtOAc. The mixture was washed with water and brine,
dried the organic layer over MgSQy, and concentrate to obtain the crude mixture. Purification of

the crude oil residue by colunm chromatography (EA: Hex= 8: 92) afforded white solid product
B-8(1.1 g 54 %)

N S
{ N
M i SN J N”:&O
,fl\x 4
HN
\\
|88
e O

Y O

-8 (0.3 g, 1.09 mmol) was dissolved in dioxane (20 mL} followed by addition of 2M
LiOH(aq) 20 mL.. The reaction mixture stirred at 60°C for 3h. The reaction was monitored by
TLC. With completion of the reaction, the solvent was removed by rotary evaporation and was
added HCl,g to pH4~3. The mixture cpd. was extracted with EtOAc. The combined organic
layer was dried with anhydrous MgSO, and concentrated in vacuo to give cruds product I1-9

{0.43g, 89%).

N8 -
i
g N,:}\(@

C

o AN

Ty
JK,;,’/\\H ,g\_ /\T]/.QE‘k
o 9]
10
To a sohution of IE-9 (1.0 g, 2.34 mmole), beta-alanine cthyl ester - HCI (0.54 g, 3.51
mmgole), EDCI (0.67 g, 3.51 mmol), BN (0.71g, 7.02 munol} and HOBt (0.54g, 3.51 mmol) in
dry 30ml THF. The reaction was stirred at room temperature for overnight then concentrated in

vacuo. Water was added to the residue and the agueous laver was extracted with ethyl acetate. |t
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was further concentrated in vacuo o give a residue. Purification of the crude oil residue by

column chromatography (EA: Hex = 30: 70) afforded white solid product 1110 (0.9 g, 73%).

N0 -
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i~
Corpound H-18 (4.6 g, 1.14 mrool) was dissolved in THF (20 mL) followed by addition
of 2M / LiOH({ag) 20 mi. The reaction mixture stirred gt RT for 3k The reaction was monitored
by TLC. With completion of the reaction, the solvent was removed by rotary evaporation and
was added HClgq to pH4~3. The mixture cpd. was extracted with BtOAc. The combined organic
layer was dried with anhydrous MgSOs and concentrated in vacue. Purification of the crude oil
residue by column chromatography (EA: Hex = 45; 50) afforded white solid product I5-11(0.3g,

53%;.

| S
\ng LA3Bn

12 &3

A solution of fi-11 (1.9 g, 10 mumol}, BINAP (3.1 g, 5 mmol), benzyl 4-
{{tnfleoromethyhsulfonylioxyibenzoate (4.36 g, 12 numol) and Cs,CO;4 (8.57 g, 20 mmol) in 70
ml Tol were purged with sttrogen for 30 min. PA(OAc) (0.57 g, 2.5 mmol} was added to the
mixture. The mixhure was stirred in an oil bath at 80 °C overnight. Cool the mixture to ambient
temperature, dilute with EtOAc, filter through Celite washing with EtOAc. The organic mixture
was washed with water and brine, dried the organic layer over MgSOy, and concentrate to obtain
the crude mixtare. Purification of the crude ofl residue by 40g column chromatography with 10%

EA in hexane to afford the I-12 {2.6g, 65%).
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H-12 (2.6 g, 6.5 mmol} was dissolved in 50 mi MeOH, followed by addition of P4/C.
The reaction mixture stirred at room temperature for 1h. The reaction was menitored by TLC.

Removed the catalyst by celite and concentrated in vacuo to give crade product X-13 (2g, 99%).

N O

AN N

P

To a solution of I-13 (2.0g, 6.5mwmole), feri-butyl 3-aminopropancate hydrochloride
{1.76g, 10 munol), EDCI (2.5g, 13mmole), DIPEA (2.5g, 13 munol} and HOBt (2.0g, 13mmol) in
dry THF (30mil). The reaction was stirred at room temperature for overnight then concentrated in
vacuo, Water was added to the residue and the aqueous layer was extracied with ethyl acetate. Tt

was further concentrated in vacuo to give a crude product I-14 (1.97g, 76%).

Hydroxylamine hydrochloride (1.1 g, 15.8 mumol) and sodium carbonate (0.96 g, ¢ mmol)
were added 1o a solution of H-14 (1.97 g, 4.5 mmol) in ethanol (20 ml) were refluxed for 1 howr.

The reaction was cooled fo room temperature and concentrated in vacuo. This mixture was
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extracted with ethyl acetate and water. The organic layer was dried over magnesivm sulfate to
give crude product -18 (colorless oil) which was taken to the next step without further

purification,

R

B8 © O

To a solution of I3-15 (1.94 g, 4.5 nunol} in dry THF 20mi was added dropwise TFAA
{1.03g, 4.9mumol). The light yellow solution was stirred at RT under inert atmosphere for 2h. The
reaction mixture was condensed in vacuo. The crude was washed with FiQAc (100 ml} to afford
31-16 (1.68g, 2 steps 68%).

nN-C
A‘LN)‘“GFS

e s
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{7 O
To a solution of H-16 (1.1 g, 2 nunol} in DUM (10 mL), and TFA (1.5 mL) was added.

The reaction mixture was stirred at room temperature for 2h. The mixture was partitioned

between DCM and H,0. Drying (MgSQy) and concentration to give product T-17 (0.6 g, 61 %)
N0
{ ,;‘E‘“CF
Sl
HN

\© N Ot
Ty

18 ©



WO 2018/140338 PCT/US2018/014621

1-17 (0.5 g, 1 mmol) was dissolved in 1¢ mi FtOH and SOCL (I ml) was added. The
reaction mixture was stirred at room temperature for 15min. The mixture was partitioned

between HA and HyO. Drying (MgSO,) and concentration to give product F-18 (0.45g, 87%).

Compowund 2-1
ethyl 3-(4-((1-(4-(S-{tert-butyl}-1,2,4-oxadiazol-3-y)phenyl)-2-methvipropylaming)

benzamidejpropancate
¢
)"\IJ/ N {\—
AN
H&\fﬁ\:
L Moo
0

White solid. 'H NMR (400 MHz, CDCly) : 5 7.99 (d, 7= 7.8 He, 2H), 748 (d, /= 7.8 Ha,
2H), 7.35 (4,7 = 7.8 Hz, 2H), 6.54 (1, J= 7.8 Hz, 1F0), 6.45 (4, J="T.8 He, 2H), 4.2 (d, J= 5.9
Hz, 1H), 4.11 (g, J= 6.8 Hz, 1H), 3.61 (g, /= 6.3 Ha, 2H), 2.55(;, = 6.3 Hz, 2H), 2.09-2.02 (m,
1HD), 1.45 (5, 9H), 1.22 (1, J = 6.8 Hz, 3H), 0.99 (d, 7= 6.3 Hz, 3H), 0.92 (4, J= 6.3 Hz, 3H).
MES(M+H): 493,

Compound 2-2
3-{4-{(1-(4-(5-(tert-butyD)-1,2 4-oxadiazol-3-yliphenyl}-2-

methylpropyllamine benzamido)propancic acid

White solid. 'H NMR (400MHz, DMSO-dg} : § 7.97 (¢, J = 5.6 Hz, 1H), 7.91 (d, J= 8.8
Hz, 2H), 7.53-7.47 (m, 4H), 6.65 (d, /= &3 Hz, 15D, 6.55 (4, /= 8.8 Hz, 25, 4.23 (¢, J = 5.6 Hz,
1H), 3.38 (g, J = 6.8 Hz, 2H), 2.42 (t, J = 6.8 Hz, 2H), 2.03-2.01 (m, 1H), 1.45 (s, 9H), 1.02 (d, J
= 6.3 Hz, 3H), 0.80 (d, J = 6.3 Hz, 3H). MS(M+1): 465,

51



WO 2018/140338 PCT/US2018/014621

Compound 2-3.
ethyl 3-(4-((1-(4-(S{tert-butyl)-1,2,4-oxadiazol-3-yliphenyDpentyDamino henzamido)
propanoate

o]
,:;..,z'....
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White solid. 'H NMR {400MHz, DMSO-dg) : 8 8.02(d, /=83 Hz, 2H), 7.51 (d, J=83
Hz, 2H), 741 (4, /= 8.3 Hz, M), 658 (8, J= 5.8 Hz, 1H), 6.47 {d,.7=8.3 Hz, 2H3, 4.46-4.38 (m,
2H3, 413 (g, /=68 Hz, 2H3, 3.65{g, /=63 Hz, ZH), 2.58(t, /=63 HE, 2H), 1.84-1.81 {m,
25}, 1.38-1.31 {m, 4H), 1.48 (s, 9H), 1.24 (1, /= 6.8 Hz, 3H, 088 (t, S = 6.5 Hz, 3H}. MS(M-+1):

307.

Compound 2-4,
3-{4-((1-(4-(5-(tert-butyl)-1,2 4-onadiazol-3-

viiphenylpentyljamino}benzamido)propanoic acid

White solid. 'H NMR (400MHz, DMSO-dg) : § 7.98 {1, J = 5.6 He, 1H), 7.92 (d, J= 8.8
Hz, 2H), 7.54-7.48 (in, 4H), 6.73 (4, /= 8.8 Hz, 1H), 6.51 (d, /= 8.8 Hz, 2H), 4.47-4.44 (m, 1H),
3.35 {g,J= 6.8 Hz, 2H), 2.40 (. J = 6.8 Hz, 2H), 1.85-1.75 (m, 1H), 1.75-1.68 (m, 1H), 1.42 (s,
OH), 1.33-1.28 {m, 4H), 0.85 {t, J = 6.5 Hz, 3H). MS(M+1): 479,

Cormpound 2-5.
ethyl 3-{4-((-(4-(5-{tert-butyl}- 1,2 4-oxadiazol-3-y[)phenyl}-3-methylbutyDamino)

benzamidopropanoate
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White solid. "H NMR (400 MHz, CDCly) : 3 7.80 (d, /= 7.8 Hz, 2H), 7.49 (d, /= 7.8 Hz,
2H), 7.39 (4, J = 7.8 Hz, 2H), 6.55 (1, /= 7.8 Hz, 1H), 6.46 (d, /= 7.8 Hz, 2H), 4.45-4.37 {m,
2H), 4.11 (g, J= 6.3 Hz, 2H), 3.63 (q,J = 6.3 Hz, 2H), 2.56 (t, J= 6.3 Hz, 2H), 1.74-1.59 (m,
3H), 1.46 (s, 9H), 1.22 (t, /= 6.8 Hz, 3H), 0.98 (4, /= 6.3 Hz, 3H), 0.93 (4, J = 6.3 Hz, 3H).
MS(M+1): 507,

Compound 2-6.
F-{4-((1-(4-(S-(tert-butyl}-1,2 4-oxadiazol-3-yphenyl}-3-
methylbutyhamino}benzamido)propanscic acid

N0
N/
’Q‘NJ-T

=3

L

BRPIEN

{\’}\i!:;(s\f’\cazﬁ

White solid. "H NMR {400MHz, DMSO-dg) : 8 798 (t, = 5.6 He, 1H), 7.91 (d, /= &3
Hg, 2H), 7.55(d, J= 8.8 He, 2H), 749 (d, J= 8.8 He, 2H), 673 (d, /=88 Hz, IH), 653 (4, J =
8.8 Hz, 2H}), 4.54-4.49 (m, 1H}, 3.35 (g, /=~ 6.8 Hz, 2H), 2.42 (t, /= 6.8 Hz, 2H), 1.75-1.67 {m,
2H}, 1.56-1.47 {m, 1H), 1.42 {s, 98}, 0.95 (d, /= 6.3 Hz, 3H), 0.90(d, /= 6.3 Hz, 3H).
ME(M+1): 479,

Compound 2-7.
ethyl 3-(4-((1 -(4-(5-phenyl-1,2 4-oxadiazol-3-yliphenyl jpentylJamino)benzamide)

propancate

(¥
S




WO 2018/140338 PCT/US2018/014621

,\RM\\ )

e
“”U\, oo

White solid, ‘H NMR (400 MHz, CDBCly) : 5 8.19(d, /= 8.3 Hz, 2H), £.10({d, /=83 Hz,
2H), 7.61-7.48 (m, SH), 7.41 (4, J = 8.3 Hz, 2H), 6.59 (1, J = 5.8 Hz, 1H), 6.46 (d, 7= 83 Hz,
2H), 4.40 (t,J = 6.8 Hz, 1H), 4.11 (g, J= 6.8 Hz, 2H), 3.63 (g, J = 6.3 Hz, 2H), 2.55 (t, 7= 6.3
He, 2H), 1.84-1.81 (m, 2H), 1.38-1.33 (m, 4H), 1.22 (&, J = 6.8 Hz, 3H), 0.88 (¢, /= 6.5 Hz, 3H).
MS(M+1): 527

Compound 2-8.
3-{4-{{(1-{4-(S-phenyl-1 ,2,4¥ﬁxadiazoi~3 ~yhphenyDpentyljaminofhenzamidojpropanoic
acid
’)/ " /\}-« e'
U g
oo

White solid. 1}-1 NMR (400MHz, DMSO-dg) : 5 8.17 (&, J = 8.8 Hz, 78D, 8.03-7.98 {m,
3H), 7.75-7.72 (m, 1H), 7.68-7.64 (m, 2H), 7.58 (4, J= 8.8 Hz, 2H), 7.50 (4, J= 8.8 Hz, 7H),
6.76 (d, J= 8.8 Hz, 1H), 6.53 (d, J= 8.8 Hz, 2H), 448 (g, /= 6.8 Hz, 1H), 3.35 (¢, J= 6.8 Hz,
2H), 2.42 (8, J = 6.8 Hz, 2H), 1.84-1.82 (m, 1H), 1.74-1.70 (m, 1H), 1.42-1.27 (m, 4H),0.86 (1, J
= 6.5 Hz, 3H), MS(M+1); 499,

Compound 2-9.
ethyl 3-(4-{(3-methyl-1-(4-(5-phenyi-1,2 4-oxadiazol-3-
yhphenvibutyDamino}bhenzamido)propancate
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White solid. "THNMR (400 MHz, CDCL) : § 819 (4, /= 8.3 Hy, 2H), 8.10 {d,.f= 8.3 Hz,
2H), 7.61-7.49 (m, 5H), 744 (d, 7= 8.3 He, 2H), 6.536 (t, /= 5.8 Hz, 1H), 6.48 {d, /= ]3I Hz,
2H}, 4.47-4.40 (m, 2H}, 411 {g, S = 6.8 He, 2H), 3.63 (g, /= 6.3 Hz, 2HY, 2554, J= 63 He,
2H), 1.76-1.62 (m, 3H}, 1.22 (¢, /= 6.8 Hz, 3H), 1.00 (t, /= 6.5 Hz, 3H), 0.94 (1, 7= 6.5 Hz, 3H).

MSM+L): 527,

Compound 2-10.
3-{4~((3~-methyl-1-{(4-(5-phenyi-1,2 4-oxadiazol-3-
vhphenyhbutyljaminoYoenzamido)propanoic acid
-9 =
P
- \,f\m:szﬁ
Q2
White solid. "H NMR (400MHz, DMSO-de) : 8 8.17 {d, /= 8.8 Hz, 2H), 8.03-8.01 {m,
3H}), 7.75-7.58 {m, §H), 7.50 (d, /= 8.8 Hz, 2H), 6.76 {d, J = 8.8 Hz, 1H)}, 6.55(d, /= 8.8 Hz,
2H}, 4.54 (g, =68 Hz, 1H}, 3.35 (g, /= 6.8 Hz, 2H), 2.39 (t, J = 6.8 Hz, 2H), 1.78-1.68 (m,
2H), 1.53-1.48 {m, 1H), 0.96 (t, /= 6.5 Hz, 3H}, 0.90 (t, /= 6.5 He, 3H). MS(M+1): 499

Compound 2-11.
ethyl 3-(4-((2-methyl-1-(4-(5-{thiophen-2-y1}-1,2,4-oxadiazol-3-
vhphenylipropyDaminojbenzamido)propanocate

NG

=y
JUSh
HN\T:, R
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White sokid. “H NMR (400 MHz, CDCL) : 5 8.06 (d, /= 8.3 Hz, 2H), 7.93-7.92 (m, 1H),
7.64-7.62 (m, 1H), 7.49 (d, J = 8.3 Hz, 2H), 7.39 (4, J= 8.3 Hz, 2H), 7.21-7.18 (m, 1H), 5.54 (t,
J= 5.8 Hz, 1H), 6.46 (4, J = 6.4 Hz, 1H), 4.22 (t, J= 6.8 Hz, 1H), 4.1 (g, J = 6.8 Hz, 2H), 3.63
(9, J= 6.3 Hz, 2H), 2.55 (&, J= 63 Hz, 2H), 2.15-2.05 (m, 1H), 1.22 (&, J = 6.8 Hz, 3H), 1.06 (&,
J=6.5 He, 3H), 0.93 (4, /= 6.5 Hz, 3H). MS(M+1): 519,

Compound 2-12.
3-{4-{{Z-methyl-1-(4-(5-(thiophen-2-y1)}-1,2, 4-oxadiazol-3-

yhphenyDipropyDamine}benzamidopropancic acid

Py
e

%
T
# N0,
o

White solid. "H NMR (400MHz, DMSO-dg): § 8.11-8.06 (m, 2H), 7.99-7.96 (m, 3H),
7.55{d, /=86 Hz, 2H), 749 (d, J= 8.6 Hz, 2ZH}, 7.37-7.35 (m, 1H}, 6.67(d, /=88 Hz, iH),
6.56 (d, S = 8.6 He, 2H), 4.26 (t, =76 Ha, 1H), 3.41-3.37 (m, 2H), 242 (1, J = 6.8 Hy, 2H),
2.06-2.01 {m, 1H), 1.03 {d, J = 6.3 Hz, 3H), 0.82 (4, /= 6.3 Hz, JH). MS(M+1): 491

Compound 2-13,
3{A-{(1-(4-(5-(thiophen-2-y1}-1,2, 4-oxadiazol-3-
yhphenyhipentvliamineYbenzamido)propancic acid

9 s
NP Y
Ve
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White solid. 'H NMR (400MHz, DMSO-dg): 3 8.11-8.06 (m, 2H), 7.99-7.97 (m, 3H),
7.57 (4, J= 8.6 He, 2H), 7.50 (d, /= 8.6 He, 2H), 7.6 (1, /= 4.4 Hy, 1H), 6.75 (4, J= 8.8 Hz,
1H), 6.53 (4, J= 8.6 Hz, 2H), 4.48 (g, J = 6.8 Hz, 1H), 3.38-3.33 (m, 2H), 2.41 &, J = 6.8 Ha,
2H), 1.85-1.79 (m, 1H), 1.73-1.70 (m, 1H), 1.43-1.39 {m, 15D, 1.36-1.23 (m, 3H), 0.86 {t, 7 = 6.5
Hz, 3H). MSQM+1): 505.

56
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Compound 2-14.
3-{4-{(3-methyl-1-(4-(5-(thiophen-2-y1)-1,2,4-oxadiazol-3-

ylphenyUbutylamino benzamido)propanoic acid

White solid. 'H NMR (400MHz, DMSO-dg): § 8.10-8.08 {m, 150), 8.07-7.97 {m, 3H),
7.58(d,J = 8.6 Hz, 2H), 7.50 (d, J = 8.6 Hz, 2H), 7.35 {dd, J= 4.9, 3.4 Hz, 1H), 6.75 (d, /= 8.8
Hz, 1H), 6.55 (d, /= 8.6 Hz, 2H), 4.54 (g, /= 6.8 Hz, 1H), 3.38-3.33 (m, 2H), 2.41 (¢, J= 6.8 Hz,
2H), 1.78-1.68 (m, 2H), 1.53-1.48 (m, 1H), 0.95 (4, /= 6.3 Hz, 3H), 0.90 (d, /= 6.3 Hz, 3H).
MS(M+H1): 505

Compound 2-15,
3-(4-({cyclopentyl{4-(5-phenyl-1,2 4-oxadiazol-3-

yhiphenyDmethyllamine jbenzamido)propanoic acid

N-8

. 7=
T
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White solid. "H NMR (400 MHz, CDCL) : 8 8.16 (d, /= 8.7 Hz, 2H), 8.01-7.98 (m, 3H),
7.73-7.59 (m, 5H), 7.50 (d, J = 8.2 Hz, 2H), 6.78 (d, /= 8.2 Hz, 1H), 6.56 (d, J= 8.7 Hz, 2H),
4.26 (t,/= 6.8 Hz, 1H), 3. 36 (g, J = 6.3 Hz, 2H), 2.42 (t, J= 6.3 Hz, 2H), 2.25-2.19 (m, 1H),
1.97-1.93 (m, 1H), 1.64-1.41 (m, SH), 1.26-1.21 (m, 2H). MS(M+1): 511,

Compound 2-16.
ethyl 3-(4-{{cyclohexyl(4-(5-phenyl-1,2 4-oxadiazol-3-

yiphenyDmethyllamino}benzamidojpropanoate
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White solid. "H NMR (400MHz, DMSO-de): § 8.21 (d, /= 8.6 Hz, 2H), 8.11 (&, F = 8.6
Hz, 2H), 7.63-749 (m, 5H), 741 (4, /= 8.6 Hz, 2H), 6.56 (1, J = 6.8 Hz, 1H), 648 (d, /= 8.6 Ha,
2H), 4.53 (4, /= 5.4 Hz, 1H), 424 (4, J= 5.4 Hz, 1H), 4.13 (q, = 5.4 Hz, 2H), 3. 64 (g, / = 6.3
Hz, 2H), 1.92-1.88 (m, 1H), 1.80-1.69 (m, 4H), 1.27-1.06 (m, BH). MS(M+1): 553

Compound 2-17.
3-{4-{{cyclohexyl{4-(5-phenyi-1,2,4-oxadiazol-3-

yhphenylimethyllaminothenzamidolpropanocic acid

5=
(\, E’\;/\N Ny
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White solid. "H NMR (400MHz, DMSO-de): § 8.17 (4, J= 8.6 Hz, 2H), 8.02-7.95 (m,
3H), 7.75-7.71 (m, 1H), 7.66 (t, J = 8.6 Hz, 2H), 7.55 (d, J = 8.6 Hz, 2H), 7.48 (d, /= 8.6 Hz,
2H), 6.71 (4, 7= 8.8 Hz, 1K), 6.56 (d, J = 8.6 Hz, 2H), 428 {1, J= 6.8 Hz, 1H), 3.38-3.33 (m,
IH), 2.42 (1, J = 6.8 Hz, 2H), 2.01-2.00 (rs, 1H), L.74-1.61 (m, 4H), 1.37-1.34 (m, 1H), 1.22-
0.97 (m, SH). MS(M+1): 525,

Compound 2-18.
ethyl 3-(4-({{18})-2-methyl-1-{4-(S-phenyl-1,2 4-oxadiazel-3-

yhphenylJbutyhlamino Ybenvamido)propanoate

8- Sy
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"H NMR (400MHz, DMSO-dg) 8: 8.13-8.23 (m, 2H), 7.94-8.09 (m, 3H), 7.62-7.79 (m,
3H), 7.57 (d4d, ¥ = 8.0, 5.6 Hz, 2H), 7.49 (ad, ] = 8.8, 3.2 Hz, 2H), 6.58-6.72 (m, 3H), 4.27-4.45
{m, 1H), 3.95-4.10 (m, 2H), 3.39 (d, = 6.8 Hz, 2H), 2.40-2.55 (m, 2H), 1.76-1.93 (m, 1H), 1.04
<173 (m, 5H), 0.76-0.97 (m, 6H). MS(M+1): 527.

Compound 2-189.
3-{(4-({(18)-2-methyl-1-{4-(5-phenyi-1,2,4-oxadiazel-3-

yvhphenylibutylJaminoYbenzamido jpropanoic acid

-0
Vo
HN\Q v/\,«ﬁ“

"H NMR (400MHz, DMSO-dg) &: 8.18 (d, I = 6.8 Hz, 2H), 7.89-8.10 {m, 3H), 7.61- 7.80
(m, 3H), 7.40-7.61 (m, 4H), 6.58-6.68 {m, 3H), 4.41 (m, 15, 3.33-3.43 (m, 2H), 2421, F = 7.2
Hz, 2H), 1.76-1.95 (m, 1H), 1.12-1.66 (m, 2H), 0.75-1.03 (m, 6H). MS(M+1):499,

Compound 2-20,
ethyl3-(4-(((1R)-2-methyl~ 1 -{4-{S-phenyl-1,2 4-oxadiazol-3-

yhphenylbutyhamineybenzamido propanocate

) o0

HN\{./\

"H NMR (400MHz, DMSO-d¢) §: 8.12-8.22 (m, 2H), 7.92-8.08 {m, 3H), 7.69-7.79 (m,
1H), 7.62-7.69 (m, 2H), 7.56 (dd, J = 8.0, 5.6 Ha, 2H), 7.49 (4d, I = 8.8, 3.2 Hz, 2H), 6.56-6.70
(m, 3H), 4.26-4.49 (m, 1H), 3.94-4.13 (m, 2H), 3.39 (4, I = 6.8 Hz, 2H), 2.42-2.53 (m, 2H), 1.57
-1.89 (m, 1H), 1.06-1.49 (m, ZH), 0.75-0.97 (m, 6H). MS(M+1): 527,

Compound 2-21.
38
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3(A-({{(1R)-2~-methyl-1-(4-(5-phenyi-1,2 4-oxadiazol-3-

yE)phenyi)bui:y})amino}benzmido}pmpamic acid

wé

HN\/\
\/)\rr \“/\ﬁ P!

'H NMR (400MHz, DMSO-dg) 3: 8.09-8.24 {m, 2H), 7.92-8.07 (m, 3H), 7.70-7.80 (m,
1H), 7.62-7.70 (my, 2H), 7.57 (dd, I = 8.4, 5.6 Hz, 2H), 7.49 (dd, T = 8.8, 3.2 Hz, 2H), 6.51-6.68
(1, 3H), 4.32 (m, 1H), 3.31-3.42 (m, 2H), 2.35-2.47 (m, 2H), 1.75- 1.92 {m, 1H), 1.05-1.47 (m,
TH), 0.76-1.01 (m, 6H). MS(M+1):499.

‘\

Compound 2-22.
ethyl (R}-3-{4-{(2-methyl-1-(4-(5-phenyl-1,2,4-oxadiszol-3 ~yDphenylipropylaming)

benzamidopropanoate

n\-...

."

AT

HN\/.«\\
\;:’J\ N\, OFf
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‘H NMR {(400MHz, DMSO-dg) &: 8.12-8.24 (m, 2H), 7.93-8.07 (m, 3H), 7.60-7.79 {m,
3H), 7.57 (4, F = 8.4 He, 2H), 743-7.53 (m, 2H), 6.51-6.68 (m, 3H), 426 (t, J = 7.6 He, 1H},
4.02 {q, 1 = 7.2 Hz, ZH}, 3.34-3.45 {m, 21}, 2.39-2.55 (m, 2H), 2.05 {m, 1HD, 114 {6, T = 7.2 Hz,

3H), 1.04 (4, 7 = 6.4 Hz, 3H), 0.82 (d, J = 6.4 Hz, 3H). MS(M+1):513.
Compound 2-23,

{(R}-3-(4-{(2-methyl-1-{4-{5-phenyl-1,2,4-oxadiazol-3~

vhphenyDpropyllaminoybenzamidolpropanoic acid

60
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"H NMR (400MHz, DMSO-dg): § 8.11-8.26 (m, 2F), 7.90-8.07 {m, 3H), 7.70-7.80 (m,
YH), 7.62-7.70 (m, 2H), 7.57 (d, § = 8.4 Hz, 7H), 7.45-7.53 (m, J = 8.8 Hz, 2H), 6.47-6.67 fm,
3H), 4.26 (4, § = 7.6 He, 1H), 3.35 (4 T = 7.2 Ha, 2H), 2.42 (5, T = 7.2 Hz, 2H), 1.96-2.12 (m, 15D,
1.04(d, =64 Hz, 3H}, 0.82(d, J=6.8 Ha, 3H) MS(M+1)1:485.

Compound 2-24.

ethy! 3-(4-{(1-{4-(5-(4-flnorophenyl}-1,2,4-oxadiazol-3-yDpheny!}-2-methyipropyl)
amino}bemanﬁdo)pmpamate

\, =
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White solid. 'H NMR (400MHz, DMSO-dg): 8 8.22-8.19 (m, 2H), 8.08 (d, /= 8.8 Hz,
2H), 7.5 (4, J= 8.8 Hz, ZH), 7.40 (&, J = 8.8 Hz, 2H), 7.23-7.20 (m, 3H), 6.69 (d, J = 8.8 Fiz, 1H),
6.55 (t,./= 8.6 He, 1H), 6.47 (d, /= 8.6 Ha, 2H), 4.47 (4, J= 5.4 Hz, 1H), 4.23 (¢, J=5.4 Hz,
1H}, 4.1 {g, J= 6.8 Hz, 2H), 3.65-3.61 (m, 2H), 2.55 (t, J= 6.8 Hz, 2H), 2.12-2.07 (m, 1H),

1.01 (t,7=6.8 Hz, 3H), 0.94 (d, /= 6.8 Hz, 3H), 0.82 (d, /= 6.8 Hz, 3H). MS(M+1): 531

Compound 2-25.
3-{4-{(1-{4-(5~(4-fluorophenyl}-1,2 4-oxadiazol-3-yDipheny])-2-

methylpropylamino ibenzamido)propanoic acid

L >“‘\ /\% £

/H/‘\

61
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White solid. "H NMR (400MHz, DMBO-ds) &: 7.46-743 (m, 2H), 725 (d, 7= 8.8 He,
2H), 6.70 (4, J = B.8 Hz, 4H), 6.54 (1, = 8.8 Ha, 2H), .77 (d, J = £.8 Hg, 2H), 3.241 (d, =54
Hz, 1H), 2.75-2.71 ¢, 2H), 175 (t, J= 6.8 He, 2H), 1.31-1.26 (m, 1H), 1.23 (1, /= 6.8 Hz, 3H),
0.28 (1, /= 6.8 Hz, 3H), 0.10 (¢, J= 6.8 Hz, 3H). MS(M+1): 503

Compound 2-26.
3-{4-((2-methyl-1-{4-{5-phenyl-1,2 4-oxadiazol-3-
yhphenylpropylaminehenzamido)propancic acid

N0

v A >\ J\\\\.‘,, -’:>
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White solid. "H NMR (400MHz, DMBO-de) 6: 8.17 (d, J= 8.6 He, 2H), 8.02-7.96 (m,
3H), 775771 (m, 1H], 7.68-7.64 (m, 2H), 7.57 (4, J= 8.6 Hz, 2H), 749 (d, J = 8.6 Ha, 2H3,
6.66 (d, J=8.8 He, 1H}, 6.57 (4, /= 8.6 Hz, 2H), 425 (4, J= 7.6 Hz, 1H), 242 (1, /= 6.8 Hz,
2H}, 2.05-2.02 {m, 1H), 1.03 (d, J= 6.3 Hz, 3H), 0.82 {4, J=6.3 Hz, 3H}). MS(M+1): 485,

Compound 2-27.
ethyl (§8)-3-{4-{(2-methyl-1-(4-{5-phenyi-1,2 4-oxadiazol-3- yviiphenylpropylamine)

benzamidopropancate

N .
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"H NMR (400MHz, DMSO-dg} &: 8.13-8.22 {m, 2H), 7.93-8.07 (m, 3H), 7.62-7.78 (m,
3H}), 7.57 (d,J = 8.4 Hz, 2H), 749 (d, J = 8.8 Hz, 2H), 6.56-6.69 (m, 3H), 4.26 (s, iHL402(q J
= 6.8 He, 2H), 3.38 (d, /= 6.0 Hz, 2H), 2.45-2.49 (m, 2H}, 2.00-2.10 (m, 1H), 1L.10-1.19 {m, 3H),
1.04(d, § =64 Hz, 3H), 0.82 {d, T = 6.4 Hz, 3H). MM+ 513
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Compound 2-28.
{8)-3-{4-{{2-methyl-1-(4-(5-phenyi-1,2,4-oxadiazol-3-
yiphenyDpropyDaminobenzamido jpropancic acid

Nms
L
Q{g\Acczﬁ

[+ .

'H NMR (400MHz, DMSO-dg) : 8.15-8.21 (m, 2H), 7.93-8.05 (m, 3}@,'7.61‘:7“76 (m,
3H, 7.57 (d, J = 8.4 Hz, 2H), 7.49 (4, J = 8.8 Hz, 2H), 6.56-6.68 (m, 3H), 4.26 (1, /= 7.6 Hz,
1H), 3.24-3.42 (m, 2H), 2.42 (t, 7= 7.2 Hz, 2H), 1.98-2.09 (m, 1H), 1.04 (d, J = 6.8 Hz, 3H),
0.82 (d, /= 6.8 Hz, 3H). MS(M+1): 485,

Compound 2-29. .
ethyl 3-(4-(({18)-2-methyl-1-{(4-(5-{trifluoromethyl)-1,2 4-oxadiazol-3-ylphenyl) butyl)

sminojbenzamido)propanoate
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"H NMR (400MHz, DMSO-dg) : 8 8.05 (0d, J= 8.4, 1.6 Hz, 2H), 7.43-7.60 (rm, 45,
6.49-6.64 (m, 2H), 4.24-4.47 (m, 1H), 4.03-4.16 (1, 2H), 3.5 (id, J = 6.8, 2.0 Hz, 2H), 2.58 (¢,
J=6.8, 1.6 He, 2H), 1.14-1.99 (m, 6H), 0.75-1.09 (m, 6H), MS(M+1): 519.

Compound 2-30

3-(4-({{18)-2-methyl-1-{(4-(5-(hifluoromethyl}-1,2 4»0}&&@1&3@13“
viphenyDbutylamino)benzamido)propancic acid

&3
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'H NMR (400MHz, DMSO-d¢) & 7.94-8.11 {m, 2H), 7.36-7.60 (m, 4H), 6.46-6.56 (m,
2H), 4.23-4.49 (m, 1H), 3.54 (1, /= 6.8, 1.2 Hz, 2H), 2.57 (td, J = 6.8, 1.2 Hz, 25, 1,10-2.01
(m, 3H), 0.71-1.06 {m, 6H). MS(M+1); 491,

Compound 2-31
methyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,2, 4-oxadiazol-3-yliphenylpropylamine)

benzamido)propancate

-

M~ )
el “

E
‘\/\, N\/\ce Me

White solid. "H NMR (400MHz, DMSO-dg) : § 8.19 (¢, 7= 8.8 Hz, 2H), 8.09(d, 7= 8.8
He, 2H), 7.61-7.48 (m, 5H), 7.40 (d, /= 8.8 Hz, 2H), 6.53 (t, J = 8.6 Hz, 1H), 647 {d, /= 8.8 Hy,
2H), 4.23 (d, J=5.8 Hz, 1H), 3.62-3.60 (m, 2H), 2.57 (t, /= 6.8 Hz, 2H), 2.15-2.06 (m, 15, 1.01
{t,J= 6.8 Hz, 3H), 0.94 (¢, J = 6.8 Hz, 3H). MS(M+1); 499,

Compound 2-32
methyl 3-{4-({1-{4-(S-phenyl-1,2 4-oxadiazol-3-y]}phenyl)pentylamino}benzamido)

propancate

Lo

‘\'f‘i\f{’N‘V’\cazm
o

White solid. "H NMR (400MHz, DMSO-dg) : § 821 (d, /= §.8 Hz, 2H), 8.12(d, J= 8.8
Hz, 2H), 7.63-7.50 (m, $H), 7.45 (4, J = 8.8 Hz, 2H), 6.55 (1, /= 8.6 He, 1H), 6.49 (4, /= 8.8 Hz,
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2H), 4.46-4.40 (m, 2H), 3.66-3.63 (m, 2H), 2.59 (t, 7 = 6.8 Hz, 2H), 1.87-1.81 (m, 2H), 1.43-1.31
(m, 4H), 0.90 (¢, 7 = 6.8 Hz, 3H). MS(M+1): 513,

Compound 2-33
ethyl (8}-3-(4-((1-(4-(S-phenyl-1,2 4-oxadiszol-3-y)phenyipentyDamino Yhenzamido)
propancate

N8 PSS

A~
/i‘i\; "

HN\.T\ .
AP NN - -

- X

o o

"H NMR (400MHz, DMSO-ds) : § 8.17 (d, /= 7.3 He, 2H), 8.04-7.98 (m, 3H), 7.76-
7.70 {m, 1H), 7.69-7.62 (m, 2H), 7.58 (d, J = 8.3 Hz, 2H), 7.50 (d, J= 8.8 Hz, 2H), 6.75 (4, J =
7.3 Haz, 1H), 6.54 (4, J= 7.3 Hz, 2H), 4.52-4.45 (m, 1H), 4.03 (g, /= 6.8 Hz, 2 H), 3.45-3.35 (m,
2 H), 2.49-2,46 (m, 2 H), 1.89-1.78 (m, 1 H), 1.76-1.66 (m, 1 H), 1.49-1.22 (m, 4 F}, 1.14 (1, 7=
7.1 Hz, 3 H), 0.86 (&, J= 6.6 Hz, 3 H). MS(M+1): 527,

P

Componnd 2-34
(83-344-{(1 -{4-(5-phenyl-1,2 4-oxadiazol-3-

yi)phenyi)peniyi)amim)bemamidﬁ)pmpamic acid

D)

\

o ,Cf \
\k/\ ,NV/\H 08

"H NMR (400MHz, DMSO-dg) : 8 8.17 (&, J= 7.8 Hz, 2H), 8.02 (d, /= 8.3 Hz, 2H), 7.98
(t,F = 5.4 Hz, 1H}, 7.76-7.70 (m, 1H), 7.69-7.63 (m, 2 H), 7.58 (4, /= 8.3 Hz, 2H), 7.50 (4, J =
8.8 Hz, 2H), 6.75 (4, /= 7.3 Hz, 1H), 6.54 (d, J = 8.8 Hz, 2H), 4.49 (d, J = 6.4 Hz, 1H), 3.30-
3.33 (m, 2H), 2.42 (¢, J= 7.1 Hz, 2H), 1.88-1.78 (m, 1H), 1.76-1.66 (m, 1H), 1.46-1.27 (m, 4H),
0.86 {1, /= 6.8 Hz, 3H)., MS(M+1): 499

Compound 2-35
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ethyl (R}-3-(4~{{1-(4-{5-phenyl-1,2 4-oxadiazol-3-yl)phenylipentyl) aminothenzamido)

propanoate

P \/J
Hi /“%\.

! ,;Hrﬁ\/\ﬂ,asz

‘HNMR (400MHz, DMSO-d;) : § 8.18 (4, 7= 7.3 Hz, 2H), 8.04-7.97 {m, 3H), 7.76-
791 (m, 1H}, 7.69-7.63 (m, 2H), 7.58 (4, /= 8.3 Hz, 2H)}, 7.49 (d,7=88Hz 2H), 675(d, J=
7.3 Hz, 1H), 6.54 (d, /= 8.3 Hz, 2H), 4.53-4.44 (m, 1H), 4.03 {g, 7= 6.8 Hz, 2 H), 3.43-3.35 {m,
24}, 2.49-2.44 {m, 2H), 1.89-1.78 (m, 1H), 1.76-1.66 {m, 1 H), 1.47-1.23 {m, 4 H), 114 (v, J
7.1 Hz, 3H), 0.86 (t, /= 7.1 Hz, 3 H). MS(M+1): 527,

Compound 2-36
{(R)-3-(4-{(1-(4-(5-pheny!l-1,2 4-oxadiazol-3-yljphenyljpentylamino Yoenzamido)

propangic acid

il U'}N('m
i ﬁ/k g \l\“_/\/‘
TN ,—"\Y/‘lg'
1{/‘\”" g vr\}f, Lo}
<] &

"H NMR (400MHz, DMSO-de) 1 § 8.17 (4, 7= 7.8 Hz, 2H), 8.02 (d, 7= 8.3 Hz, 2H), 7.98
(t, /= 5.4 Hz, 1H), 7.76-7.70 {m, 1H), 7.69-7.62 (m, 2H), 7.58 (d, J= 8.3 Hz, 2 H), 7.50 (4, J =
8.3 Hz, 2 H), 675 (d,J= 7.3 Hz, 1 H), 6.54 (4, J = 8.8 Hz, 2H), 449 (4, J= 6.8 Hz, 1H), 3.40-
3.34 (m, 2 H), 2.43 (t, /= 7.1 Hz, 2H), 1.88-1.78 (m, 1 H), 1.76-1.65 (m, 1H), 1.47-1.26 (m, 41),
0.86 (1, J = 6.8 Hz, 3H). MS(M+1); 499,

Compound 2-37,

ethyl (8)-3-(4-((1-{4-(5-{pyridin-2-y1}- 1,2 4-oxadiazol-3-yl)phenylpentyljamine)

enzanuido jpropanoate
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"H NMR (400MHz, DMSO-de} : § 8.82 (d, J= 4.4 Hz, 1H), 829 (4, /= 7.8 Hz, 1H), 8.08
(dt,.7=1.5,7.8 Hz, 1H), 8.05-7.99 (m, 3H), 7.69 (ddd, /= 1.0, 4.9, 7.8 Hz, 1 H), 7.58¢d, /= &3
Hz, 2H), 7.52 (4, J= 8.8 Hz, 2H), 6.75 (¢, J = 7.3 Hz, 1H), 6.55 (d, 7= 8.8 Hz, 2H), 4.48 (d, / =
6.4 Hz, 1H), 4.06-3.97 (m, 2H), 3.44-3.37 (m, 2H), 2.52- 2.46 (m, 2H), 1.88-1.78 (m, 1H), 1.75-
1.63 (m, 1H), 1.46-1.24 (m, 4H), 1.13 (1, /= 7.1 Hz, 3H), 0.84 (1, /= 7.1 Hz, 3H). MS(M+1):
528,

Compound 2-33
{83 3-{4-{{1-{4-{5-{pyridin-2-v1}-1,2 4-oxadiazol-3-
vhphenylpentyDamino)benzamido)propancic acid
N8 M
el J‘N}M\(\k}
N ;\55‘5

Ry

E‘!\éf‘ ,g\/w\ SOH
) X
Q o
' NMR {400MHz, DMSO-dgy 1 8 8.84 (4, J=4.9 Hz, 1H), 831 (d, 7= 7.8 He, iH), 8.11
{t, J= 78 Hz, IH), 804 (d, /=83 Hz, 2H}, 798, /= 5.6 He, 1H), 7.72 {dd, /= 4.6, 7.6 Hz,
IHY, 7.58 (4, =83 He, 2H), 7.51 {4, J =83 He, 2H), 6.75 (4, /= 7.3 Hz, 1H}, 6.54(4, /=88
Hz, 2H), 4.49 (g, /= 7.3 Hz, 1H), 3.40-3.33 (m, 7H), 2.43 (¢, J= 7.1 Hz, 2H), 1.90-1.77 (m, 1H),

E77-1.65 (m, 1H), 1.46-1.25 {m, 4 H}, 0.86 (¢, /= 7.1 Hz, 3H). MS(M+1): 500,
Compound 2-39,

etboel (R}-3-(4-{(1-(4-(5-(pyridin-2-y1}-1,2 4-oxadiazol-3-yl)phenylipentyl)amino)

benzamidopropanoate

&7
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‘H NMR (400MHz, DMSO-de) : 5 8.82 (dd, J = 1.5, 4.4 Hz, 1H), 8.30 (d, /= 7.8 Hz, 1H),
8.09 (dt, J= 1.7, 7.7 Hz, 1H), 8.05-7.99 (m, 3H), 7.70 (ddd, J= 1.0, 4.9, 7.8 Hz, 1H), 7.58 (d, J =
8.3 Hz, 2H), 7.52 (4, J= 8.8 Hz, 2H), 6.75 (d, /= 7.3 He, 1), 6.55 (4, J= 8.8 Hz, 2H), 4.48 {d,
J= 6.8 Hz, 1H), 4.06-3.99 (m, 2H), 3.44-3.37 (m, 2H), 2.52-2.46 (m, 2H), 1.88-1.78 (m, 1),
1.75-1.66 (m, 1H), 1.46-1.25 (m, 480, 1.13 (¢, /= 7.1 Hz, 3H), 0.85 (¢, /= 7.1 Hz, 3H).
MS(M+1): 528,

Compound 2-40.
{(R)-3-(4-((1-(4-(5-(pyridin-2-v1}-1,2 d-oxadiazol-3-

yhphenyDpentylamino thenzamidopropancic acid

-8 LB
i "4
r’\“r"i‘ﬁ% . }

PPN “/‘:\5:,’:‘5
| H
2 N O
& \F/ e \\q/
] o]

"H NMR (400MHz, DMSO-de) :  8.84 (d, J= 4.9 He, 1H), 8.31 (&, /= 7.8 Hz, 1H), 8.11
(t, = 7.8 Hz, 1H), 8.04 (4, /= 8.3 He, 2H), 7.98 (t, /= 5.4 Hz, 1H), 7.72 (dd, J = 4.6, 7.6 Hz,
1H), 7.59 (4, J = 8.3 Hz, 2H), 7.51 (4, /= 8.3 Hz, 2H), 6.75 (4, /= 7.3 Hz, 1H), 654 (4, /= 8.8
Hz, 2H}, 4.49 (g, /= 7.3 Hz, 1H), 3.40-3.34 (m, 2H), 2.43 (¢, /= 7.1 Hz, 2H), 1.90-1.77 (m, 1H),
1.77-1.65 (m, 1H0), 1.48-1.24 (m, 45}, 0.86 (¢, /= 7.1 Hz, 3H). MS(M+1): 500,

Compound 2-41.
ethyl (8)-3-{4-{({3-methyl-1-(4-(S-phenyl-1,2,4-oxadiazol-3-yliphenylibutyDamino)

benzamido)propanoste

-8

i
T
- SN ’&\N/ \\ 5{‘)

! P

HH ;fi )
S v N\//\\r OEL
& o

"H NMR (400MHz, DMSO-dg) 1 8 8.12-8.23 (m, 2H), 7.96-8.07 (m, 3H), 7.72 (4,1 =
6.8Hz,1H), 7.62-7.68 (m,28), 7.59 (¢, }=8.3Hz, 2H), 7.51 (&, F=R.3Hz,2H), 6.75 (d, J=7.8Hz,1H),
6.56 (d, J=8.3Hz,2H), 4.50-4.60 {m,1H), 4.02 (g, F=7.2Hz, 2H), 3.36-3.45 (m,2H), 2.44-2.49
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(m,2H)}, 1.66-1.82 (m,2H), 1.46-1.56 (m, 1), 1.14 (¢, J=7.1Hz, 3H), 0.96 {4, }=6.4Hz, 3H), 0.90
(d, 7=6.4Hz, 3H). MS(M+1): $27.

Compound 2-42,
ethyl (R}-3-(4-{(3-methyt-1-{4-{5-phenyl-1,2 4-oxadiazol-3-yphenyDbutylamino)

benzamido jpropanoate

8- 0 P
Y Iﬁf’%}"ﬁjﬁ

N
RN

E =
ji\/jwﬁ
o M~ Ok
LY

"H NMR (400MHz, DMSO-ds) : § 8.12-8.21 (m, 2H), 7.96-8.07 (m, 3H), 7.72 (d,
¥=6.8Hz, 1H), 7.62-7.69 (m, 2H), 7.59 (d, J=8.3Hz, 2H), 7.50 (d, J=8.3Hz, 2H), 6.74 (d,
F=7.8He, 1H), 6.56 (4, }=8.3Hz,2H), 4.50-4.60 (m, 1H}, 4.02 (g, F=7.3Hz,28), 3.36-3.44 (m, 2H),
2.44-2.49 (o, 2H), 1.62-1.83 (m, 24D, 1.43-1.57 (m,1H), 1.14 (¢, 3=7.1Hz, 3H), 0.96 (d, J=6.4Hz,
3H), 0.91 (¢, J=6.4Hz, 3H). MS(M+1): 527.

Compound 2-43,
(8}-3-{4-((3-maethyl-1-(4-(S-phenyl-1,2 4-oxadiazol-3-yphenyDbutyllaming)

benzamidolpropancic acid

N
D L)

O
PN RPN -
R

"H NMR (400MHz, DMSO-dg) : 8 8.11-8.22 (m, 2H), 7.95-8.08 (m, 3H), 7.68-7.74 {m,
1H), 7.61-7.67 (m, 2H), 7.59 {d, J=8.3Hz, 2H), 7.52 (d, J=8.8Hz, ZH), 6.74 (d, }=7 8Hz, 1H),
6.57(d, 3=8.8Hz, 2H), 4.50-4.58 (m, 1H), 3.34-3.41 (m, 2H), 2.43 {t, }=7.1Hz,2H), 1.67-1.81 (m,
2H), 1.47-1.55 (m, 1H), 0.96 (4, J=6.4Hz, 3H), 0.90 (d, J=6.4Hz, 3H). MS(M+1):499.

Compound 2-44,

&9
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{(R33-(4-((3-methyl-1-{4-{5-phenyi-1,2 4-oxadiazol-3~

yi.}phmyl}butyi)amin@)benzmnido)pmpanoic acid

N OsaR

HN\T./\\ )
f
\)?HT Y oH
- \_/\W,
& 8

"H NMR (400MHz, DMSO-de) 1 5 8.12-8.21 (m, 2H), 7.94-8.07 (m, 3H), 7.60-7.75 (m,
1H), 7.62-7.68 (mm, 2H), 7.60(d, J=8 3Hz,280, 7.51(d, J=8.8Hz, 2H), 6.74(d, =7 3Hz, 1H), 6.56
(d, J=8.8Hz, 2H}, 4.51-4.60 (m, 1H), 3.34-3.41 (m,2H), 2.43 (1, }=7.1Hz, 2H), 1.65-1.82 (m,2H),
1.45-1.55(m, 1H), 0.94-0.99 {m, 3H), 0.91(d, J=6.4Hz,3H), MS(M+1):499.

Compound 2-45,
ethyl (8)-3-{4-((1-{4-{5-{wrifluoromethy})-1,2 4-oxadiazol-3- yi)phmyi)pmﬁyi)mmm‘)

benzamido)propanoate

. >‘“ i

{9
‘/t§j//L Nf &
’\/\}/&;"

HN\:_E N
LN S =

: ]

& &

“H NMR (400MHz, DMSO-de) : § 7.93-8.05 (m, 3H), 7.60 (4, T = §.3 He, 2H), 7.49 (4, J
= 8.3 Hz, 2H), 6.77 (d, T = 7.8 Hz, 1H), 6.53 (d, T = 8.8 Hz, 2H), 4.44 - 4.55 (m, 1H), 4.03 (g, I =
7.3 Hz, 2H), 3.38 (g, J = 6.5 Hz, 2H), 2.42-2.50 {m, 2H), 1.76-1.88 (m, 1H), 1.63-1.75 (m, 1H),
1.22-1.46 (m, 4H), 1.14 (¢, T = 7.1 Hz, 3H), 0.85 (¢, T = 7.1 Hz, 3H). MS(M+1): 519,

Compound 2-46.
ethiyl (R}-3-{4-{(1-(4-{5-{trifluoromethyl}-1,2,4-oxadiazol-3-viphenylpentyl Jaming)
benzamido)propancaie

-2
e OF,

ﬂ SN
P \

HN\ if\\‘ .
K\;f»{\ r.N — T,OE?
fal &
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"H NMR (400MHz, DMSO-dg) : § 7.93-8.05 (m, 3H), 7.60 (d, T = 8.3 Hz, 2H), 749 (4, I
= 8.8 Hz, 2H), 6.77 (d, I = 7.8 Hz, 1H), 6.53 (d, J = 8.8 Hz, 2H), 4.44-4.55 {m, 1H), 4.03 (g, T =
7.3 Hz, 2H), 3.39 (g, T = 6.5 Hz, 2H), 2.46-2.50 (m, 2H), 1.77-1.58 (i, 1H), 1.64-1.75 (m, 1H),
1.22-1.45 (m, 4H), 114 (4, T = 7.1 Hz, 3H), 0.85 {1, J = 7.1 Hz, TH). MS(M+1): 519,

Compound 2-47.
(8)-3-(4-({1 -{4-{S-(trifluoromethyl}- 1,2 4-oxadiazol-3-

viphenylpentyllaminoibenzamido)propancic acid

.
{ 2—~CF
N

or

PN ~FF

MR
i\\{;i\nt.g\/\ﬁ,ﬁﬁ
S &
*H NMR {(400MHz, DMSO-dg} : 8 7.99 (d, I = 7.8 Hz, 3H), 7.60 {4, J = 8.3 Hz, 2H), 7.49
{d, F=88 Hz, 2H}, 6.76 {d, = 7.3 Hz, 1H), 6.52(d, I = 8.8 Hz, ZH), 4.43 - 4.56 (1, 1H), 3.35-
3.40 (m, 2H), 2.40-2.47 (m, 2H), 1.76-1.89 (m, 1D, 1.64-1.75 (m, 1H), 1.23-1.46 (m, 451, 0.89
&, = 7.1 Hz, 3H). MS(V+1): 491,

Compound 2-48.
(R)-3-{4-{{1-{4-(5-(irifluoromethyl)- 1,2, 4-oxadiazol-3~

yhphenylipentyllamino)benzamido)propanoic acid

-9
i per,
K.

rE.r:\J/
N N

HN?@-\(s\,TQH
) a3 .
THNMR {(400MHz, DMSO-de) : 8 799 (d, T =83 Hz, 3H), 7.60{d, J = 8.3 Hz, 2H), 7.50
(¢, J=88,3H),676{(d, =73 He, 1H),6.53 (4, T =86 Hz, 2H), 4.43-4.36 (m, 1H), 3.35-3.40
m, 2H), 2.40-2.47 (m, 2H), 1.77-1.90 (m, 1H), 1.60-1.74 (m, 1H), 1.22-1.45 (m, 4H), 0.85 (1, T =
7.1 Hz, 3H). ME(M+1}: 491,

Compound 2-49



methyl (S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoate

HN
H
\©\”/N\/\H/OM8

o o 1H NMR (400MHz, DMSO-d6) : 6 8.14-8.19 (m, 2H), 7.97-

8.03 (m, 3H), 7.70-7.76 (m, 1H), 7.62-7.69 (m, 2H), 7.53-7.59 (M, 2H), 7.45-7.50 (m, 2H), 6.64-
6.68 (m, 1H), 6.54-6.59 (m, 2H), 4.22-4.28 (m, 1H), 3.55-3.56 (M, 3H), 2.68 (s, 8H), 1.99-2.09

(m, 1H), 1.01-1.06 (m, 3H), 0.79-0.84 (m, 3H) MS(M+1): 499.

EXAMPLE 3: Synthesis of the compounds shown in the following Table 3
The following scheme was followed for synthesizing Compounds 3-1 to 3-15.

Scheme Il
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! X 7
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Step I+ Grignard reaction
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A solution of methyl 4-formylbenzoate (9.84 g, 60.0 punol) in tetrahydrofuran (30 mL)
was cooled to -78 °C. To this solution was added 2M/ butyimagnesium chioride (30 mL)
dropwise over 20 minutes. The reaction was stirred st -78 °C for 2 h. The reaction was then
gquenched by addition of ssturated agueous ammonium chioride. This mixture was extracted with
ethyl acetate. The organic layer was dried over magnesium sulfate, filiered and concentrated.
Purification by silica gel chromatography gave methyl 4-{1-hydroxypentyDibenzoate III-1.
Colorless oil, vield (4.80 g, 36%).

Step I Oxidation reaction.

O
| = Ohe
/\/\T =
-2

O

To a solution of methy! 4-(1-hydroxypentylibenzoate HI-1 {445 g, 20.0 mmol) in
absolute DUM (100 ml) was added PCC (6.04 g, 28.0 mmol) at room temperature overnight,
The mixture was filtered by celite to remove residual PCC. Then extracted with ethyl acetate,
The organic laver was dried over magnesivm sulfate. Purification by silica gel chromatography

{EA : Hex = 10 : 90} gave compound -2, white solid, vield (4.10 g, 93 %).

Step [ Reductive animarion reaction.

Q

Mam
A/\],/ =
N E/\

\(\ff‘ L38n

[HEX] A

To a solution of compound H-2 (1,10 g, 3 romol}, benzyl 4-aminchenzoate {1.05 g,
4.6 ramol} and decaborane {0.34 g, 2.75 mmol} in 20mL methanol. The reaction was stirred at

room temperature for overnight then concentrated in vacuwo. Water was added to the residue and
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the aqueous layer was extracted with ethyl acetate. Purification of the crude oil residue by

column chromatography (BA: Hex= 35 : 65) afforded colotless oil product I1-3 (1.90 g, 88 %%},

Step IV Deprotection reaction.

1
Y = Obds
TN E “{
HN l, e
o OH
-4 &

Compound IT1-3 (1.90 g, 4.40 mmol) was dissolved in methano! {100 mL) followed by
addition Pd/C and H; balloon. The reaction was still for overnight, The reaction was monitored
by TLC. With completion of the reaction, the solvent was removed by rotary evaporation. It was
extracted with BtOAc. The combined organic layer was dried with anhydrous Mg,8O, and
concentrated in vacue to give white solid product -4 (0.8 g, 53 %).

Step V' Amidation reaction.

o
i”\\(’a‘we
/“\/\{ o

HN %
D
R NN
§ 5 M | o

A solution of T4 (2.34g, 6.85 mmol), benzobydrazide (7.7 g, 7.53mmol), EDCI (2.0g,

LS

10.28numol} and HOBt (1.58 g, 10.28mmol) was prepared in 30mL DMF. The reaction was
stirred at room temperature for overnight then concentrated in vacwo. Water was added to the
residue and the agueous layer was extracted with ethyl acetate. It was further concentrated in

vacuo 1o give white solid product HE-8 (1.0 g, 93 %).

Step VI: Annulation reaction,
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Compounds I8 (1.0 g, 2.2 mumol}, TsClH{0.62 g, 3.3 nuvol), and TEA (1.0 L, 6.51
namol) were mixed in ACN (30 mL) was stirred at room temperature for 1 hr. To this reaction
solution, concentrated to remove methanol and extracted with EtOAc. The organic layer was
washed with water and dried over anhydrous magnesiom sulfate. It was filtered, the solvent
evaporated under reduced pressure. Purification of the crude ol residue by column

chromatography (EA: Hex= 40: 60) afforded colorless oil product 11-6 (8.70 g, 73%).
Step VI Hydrolysis reaction.

o
/IWU\OH

N

%

e
HiN o

L o =
555~;\ 5‘\‘;\@‘«\:’5/\’

Compound IIE-6 (0.70 g, 1.58 munol} was dissolved in dioxane (20 ml) followed by
sddition of 2M LiOH(ag) 20 mL. The reaction mixture was heat to 60°C for overnight. The
reaction was monitored by TLC. With completion of the reaction, the solvent was remnoved by
rotary evaporation and was added HCl,g, to pH4~S. The mixture cpd. was extracted with BtQAc.
The combined organic layer was dried with anhydrous Mg80; and concentrated in vacue to give

(white solid) crude ¥E¥-7 (0.74 g, 108%).

Step VI Amidation reaction.
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To a Selution of compound -7 (0.36 g, 0.84 mmol), f-alanine ethyl ester hydrochloride
{0.19 g, 1.27 mamel), EDCI0.24 g, 1.27muuol), BuN (0.26 g, 2.54mmol) and HOBt (0.19 ¢, 1.27
mmol) in dey 30 mL THF. The reaction was stirred st room temperature for overnight then
concentrated in vacus. Water was added to the residue and the agueous layer was exiracted with
ethyl acetate. It was firther concentrated in vacue to give a residue. Purification of the crude oif
residue by colurnn chromatography (BA: Hex= 60: 40) afforded white solid product 111-8 (830 g,
8 %6).

Step IX: hyvdrolysis reaction,

Lo
JLHK“\/« J\GH

\Lj\( \M}

-8

f"\\\\,«

P

Compound HI-8 (0.20 g, 0.38 mmol} was dissolved in THF (20 mL) followed by
addition of 2ZM LiOH{ag} 20 mL. The reaction mixture stirred at room temperature for 2h. The
reaction was monitored by TLC. With completion of the reaction, the solvent was removed by
rotary evaporation and was added HC),, to pH4~5. The mixture cpd. was extracted with EtOAc.
The combined organic layer was dried with anhydrous MgSO; and concentrated in vacuo.
Purification of the crude oil residue by column chromatography (EA: Hex= 90: 10) afforded
white solid product IE-$ (0,17, 89%).
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Compound 3-1.
3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyljamine jpentyl Yoenzamido Ypropancic
acid
-

N Py
B Dt N
ri/\ g \\L_ !}

T

SN /J\Ex\i

o g N 1 ]
Y
5] )

HNMR {400MHz=, DMSO-dgy : 6 8.42 {t,/= 82 Hz, 1H), 8.02-8.07 (m, 2H), 7.76 d,J
=80 Hz, 2H}, 7.73(d, /= 8.4 He, 28}, 7.55-7.63 (m, 3H), 745 (&, /= 8.4 Hz, 2HYL 704 (4, 7=
7.2 Hz, 1H}, 6.6%9 {d, /= 8.8 Hz, 2H), 4.46-4.53 {m, 1H}, 3.40-3.48 (m, 2H), 2.44-2.48 {m, 2H),
1.63-1.91 (m, 2H), 1.20-1 .48 (m, 411}, 0.82-0.90 (m, 3H). MS{(M+1): 499,

Compound 3-2.
3-{4-(2-methyl-1{{4-(5-phenyl-1 3 4-oxadiazol-2-

viphenyl jamine)propylibenzamidolpropancic acid

. N S
A )

ﬁf\/ o W

o
G
€ sh M it
s N
Y

"H NMR (400MHz, DMSO-dy) : § 8.43 ¢, T = 5.6 Hz, 1H), 8.00-8.10 (m, 2H), 7.74 (dd, §
=15.4, 8.6 Ha, 4H), 7.55-7.63 (m, 3H), 7.44 (&, J = 8.3 Hz, 2H), 6.96 (d, T = 7.8 Hz, 1H), 6.72 (4,
¥ 8.8 ¥z, 2H), 4.27 (t, T = 7.6 Hz, 1H), 3.40-3 .45 (m, 2H), 1.99 -2.10 (m, 15, 1.04 (d, 7= 6.8
Hz, 3H), 0.80 (d, I = 6.8 Hz, 3H). MS(M+1): 485.

Compound 3-3.
ethyl 3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylaminojpentylJbenzamido)

propancate
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"H NMR{400MHz, DMSO-dg) : § 8.37-8.51 (m, 1H), 8.02-8.06 (m, 2H), 7.72-7.76 (m,
4D, 7.56-7.62 (m, 3H), 7.46 (d, J = 8.4 Hz, 2H), 6.98-7.12 (m, 1), 6.69 (d, J = 8.8 Hz, 7H),
4.41-4.59 (m, 1H), 4.04 (d, J = 6.8 Hz, 2H), 3.46 (m, 2H), 2.54 (1, J = 6.8 Hz, 7H), 1.76-1.93 (m,
1¥), 1.59-1.76 (m, 1H), 1.20-1.47 (m, 4H), 115 (t, J= 6.8 Hz, 3H), 0.86 (t, J = 6.8 Hz, 3H),
MS(M+1): 527,

Compound 3-4,
ethyl 3-(4-(2-methyl-1-({4-(S-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)propyl}

benzamidopropanoste

o o
o /u\ N.f\\/i‘:\gx‘\

wd B

"H NMR (400MHz, DMSO-de): § 8.36-8.52 (m, 1ID), 7.99-8.11 (in, 28), 7.67-7.83 (m,
4H), 7.53-7.64 (i, 3H), 7.35-7.49 {m, 2H), 6.89-7.02 (m, 1H), 6.64-6.80 (m, 2H), 4.22-4.33 {m,
1H), 3.99-4.13 (m, 2H), 3.43-3.48 (m,3H), 2.51-2.56 (m, 2H), 1.97-2.10 {m, 1HD, 1.15 (5, 3H),
1.01-1.06 (1, 3H), 0.78-0.82 {m, 3H). MS(M+1}:513.

Compound 3-3.
ethyl 3-(4-(2-methyl-1-({(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino Youtyl)
benzamido)propancate

n-N =
R A==
ﬂ\ Q‘ “&\ 4

N

Y

H
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PR~ OB
I

s o

t4
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"H NMR (400MHz, DMSO-de) : 8 8.45 (s, 1H), 8.02-8.07 {m, 2H), 7.70-7.77 (m, 4H),
7.56-7.63 (m, 3H), 7.4 (dd, J = 8.4, 5.6 Hz, 2H), 6.83-7.04 (m, 1H), 6.73 (dd, 7= 8.8, 6.0 Hz,
2H), 4.26-4.52 (m, 1H), 4.04 (g, J= 7.2 Hz, 2H), 3.46 (m, 2H), 2.54 (t, /= 7.2 Hz, 2H), 1.73-
1.92 (m, 1H), 1.03-1.46 (m, 5H), 0.65-0.99 (m, 6H). MS(M+11:527.

Compound 3-6.
3-{4-(2~methyl-1-({(4-(5-phenyl-1,3,4-oxadiazol-2~

viphenyDaminojbutylfhensamido)propanoic acid
R
E/\\j/’!“@%{ff)

: SR
i =4 e
s il
[x} [+

"H NMR (400MHz, DMSO-ds) : § 12,19 (br. 5., 1H), 8.43 (t, J= 5.6 Hz, 1H), 8.02- 8.07
(m, 2H), 7.70-7.78 (m, 4H), 7.55-7.63 (m, 3H), 7.44 (dd, = 8.4, 5.2 Hz, 2H), 6.84-7.02 (m, 1H),
6.73 (dd, § = 8.8, 6.0 Hz, 2H), 4.28-4.47 (m, 1H), 3.37-3.50 (m, 2H), 2.46-2.52 (m, 2H), 1.02-
1.93 (m, 3H), 0.66-1.00 (m, 6H). MS(M+1):499,

Compound 3-7.
ethyl 3-(4-(1-({4-(5-(4-fluorophenyl}-1,3,4-oxadiazol-2-yphenyljamino}-2-
methylbutylbenzamido)propancate

N‘i\i e
it "
N f‘KQ} QF

O
Y

"H NMR (400MHz, DMSO-de) : 5 8.45 (¢, J = 5.6 Hz, 1H), 8.07- 8.13 (m, 2H), 7.69-7.77
(1, 4H), 7.41-7.47 (m, 4H), 6.82-7.04 (m, 1H), 6.73 (dd, J = 8.4, 6.0 Hz, 2H), 4.26-4.48 (m, 1H),
4.04 (q, J = 6.8 Hz, 2H), 3.42-3.49 (m, 2H), 2.54 (1, /= 6.8 Hz, 2H), 1.78-1.88 (m, 1H), 1.02-
1.45 (m, 5H), 0.66-1.00 (m, 6H). MS(M+1):545.

Compound 3-8,
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3-{4-{1-({4-(53-(4-fluorophenyl}-1,3,4-oxadiazol-2-yphenylamine }-2-

methylbutyDbenzamidopropanoic scid

n-R A
T AR
{W"\Q%‘i‘\\ Wani

HN’JF\’; i’
/"\Y/KEE "
5 N Lo
Y
@ Y

H NMR (400MHz, DMSO-dg) : § 12.19 {br.s., 1H), 843 (¢, /=52 Hz, 1H}, 8.10{dd, 4
= 8.8, 5.6 He, 2H), 7.67-7.81 (m, 4H), 7.37-7.50 (m, 4H), 6.84-7.02 (m, 1H), 6.73 (dd, J= 8.4,
6.4 Hz, 2H), 4.29-4.44 (m, 1H), 3.37-3.48 (m, 2H), 2.43-2.54 (m, 2H), 1.77-1.88 (m, 1H), 1.21-
141 (m, 1H), 1.03-1.21 {m, 1H), 0.64-1.00 (m, 6H). MS(M+1): 517,

Compound 3-8,
ethyl 3-(4-(1-{(4-(5-(4-fluorophenyl}-1,3,4-oxadiazol-2-ylphenylamine }-2-

methylpropyl) benzamido)propanoate

5 A / r'::q\
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"H NMR (400MHz, DMSO-dg) : 5 8.38-8.50 (m, 1H), 8.10 (dd, = 8.8, 5.4 Hz, 2H), 7.73
(dd, J = 12.0, 8.6 Hz, 4H), 7.38-7.50 (m, 4H), 6.90-7.03 (m, 1H), 6.72 (d, I = &.8 Hz, 2H), 4.21-
4.34 (m, 1), 4.04 (4, J = 7.3 Hz, 2H), 3.46 (4, T = 5.9 Hz, 2H), 2.54 (1, T = 6.8 Hz, 2H), 1.95-
212 (m, TH), 1154t J = 7.1 Hz, 3H), 1.04 (4, J = 6.8 Hz, 3H), 0.80 (4, I~ 6.8 Hz, 3H).
MS(MH1): 531,

Compound 3-10.

3-{4-(1-{{4-(5-(4-fluorophenyl}-1,3 4-oxadiazol-2-yDiphenyl Jamine )-2-

methylpropyDbenzamido)propancic acid
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"H NMR (400MHz, DMSO-dg) : 8 11.78-12.54 (m, 1H), 8.42 (t, I = 5.4 Hz, 1H), 8.05 -
B.16 (m, 2H), 7.74 (84, J = 15.9, 8.6 Hz, 4H), 7.39-7.50 (m, 450, 6.97 (4, J = 7.8 Hz, 1H), 6.72
(d,1=8.8 Ha, 2H}, 427 (¢, = 7.6 Hz, 1H), 3.39-3.47 (m, 2H), 2.43-2.49 (m, 2H), 2.04 (4, ] =
7.3 Hz, 1H), 1.04 (d, T = 6.8 Hz, 3H), 0.80 (4, J = 6.8 Hz, 3H). MS(M+11:503,

Compound 3-11.
3-{4-(Z-methyl-1-{{(4-(5-phenyl-1,2 4-oxadiazol-3-

vhphenyljaminojpropylibenzamido)propanoic acid

,\j,& 0O

HN"‘V
A T W
o

White solid. 'H NMR (400MHz, DMSO-dg) : § 8.43 (d, J= 8.6 Hz, 1H), £.12(d, /= 8.6
Hz, 2H), 7.76-7.61 (m, TH), 7.44 (4, J= 8.6 Hz, 2H), 6.81 (d, /= £.6 Hz, 1H), 6,70 (4, J= 8.8
Hz, 2H), 4.24 (1, J = 7.6 Hz, 1H), 3.45-3.43(q, J = 6.8 Hz, 2H), 2.47 (t, J = 6.8 H, 7H), 2.05-
2.02 (m, 1H), 1.03 (4, /= 6.3 Hz, 3HD), 0.80 (4, J = 6.3 Hz, 3H). MS(M+1): 485,

Compound 3-12.
{8)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-y phenylaminopropyl)

benzamido)propanoate




WO 2018/140338 PCT/US2018/014621

"H NMR (400MHz, DMSO-ds) : § 8.40-8.50 (m, 1H), 7.97-8.12 (m, 2H), 7.74 (dd, T =
12.0, 8.8 Hz, 4H), 7.53-7.65 (m, 3H), 7.44 (4, I = 8.4 Hz, 2H), 6.71-6.98 (m, 3H), 4.21-4.34 {mn,
1H), 4.04 (g, T = 7.2 Hz, 2H), 3.46 (4, T = 6.0 Hz, 2H), 2.54 (¢, T = 7.2 Hz, 2H), 1.99-2.11 (m,
1H), 115 (4 7= 7.2 Hz, 3H), 1.03 (&, J = 6.8 Hz, 3H), 0.80 (4, J = 6.8 Hz, 3H). MS(M+1}: 513,

Compound 3-13.
{R)-ethyl 3-(4-(2-methyl-1-{4-(5-phenyi-1,3 A-oxadiazol-2-yliphenylaminopropyl)
henzamidopropanoate
o &
r’”‘\\r’ﬁ\ N ‘/\/EL‘()E?:

HN\C
A D fannd
- éhh?“(x,_,}i

"H NMR (400MHz, DMSO-dg) : § 8.45 (s, 1H), 7.99-8.10 (m, 2H), 7.74 (dd, J = 12.0, 8.8
Hz, 4H), 7.54-7.64 (m, 3H), 7.44 (d, T = §.4 Hz, 2H), 6.65-7.03 (m, 3H), 4.26 (s, 1H), 4.04 (g, J
= 7.2 Hz, 2H), 3.46 (4, J = 5.6 Hz, 2H), 2.54 (t, J = 7.2 Hz, 2H), 1.99- 2.12 (m, 1H), 1155, J =
7.2 Hz, 3H), 104 (d, T~ 6.8 Hz, 3H), 0.80 (d, ] = 6.8 Hz, 3H). MS(M+1):513,

Compound 3-14.
{83-3-{4-(2-methyl-1-(4-(5-phenvi-1,3 4-oxadiazol-2-

yhphenylamino)propylbenzamidopropanoic acid

o o
; ﬁf\Tﬁ\ §,«\)KM
/i\r N

HN\(E/\
-0
HNMR {400MHz, DMS0-dg) : 8843 (1, I= 5.6 Hz, 1H), 7.98-8.11 (m, ZH), 774 (dd, ¥
= 14.8, 8.8 Hz, 4H), 7.55-7.65 (m, 3H), 7.44 (4, ] = 8.4 Haz, 2H), 6.65-7.04 (m, 3H), 4.27 (1, I =
7.6 He, 1H}, 3.38-3.51 (m, 2H}, 2.43-2.49 (m, 2H), 1.97-2.13 {m, 1H}, 1.03{d, =64 Hz, 3H},
0.80 (d, T = 6.8 Hz, 3H). MS(M#1); 485.
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Compound 3-15,
{R)-3-(4-(2-methyl-1-{4-{ 5-phenyl-1,3,4-oxadiazol-2-
vljphenylaminopropyhbenzamido)propanoic acid

cs o
/\,/ N ’\/jLQH

,J\k/

Ll& )
N§~N/" NS

"H NMR (400MHz, DMSO-dg) 1 § 8.43 (8, 7= 5.6 Hz, 1H), 7.98-8.11 (m, 2H), 7.74 (44,
= 15.6, 8.8 Ha, 4H), 7.53-7.66 (m, 3H), 744 (d, J = 8.4 Hz, 2H), 6.65-7.02 (m, 3H), 4.27 (¢, I =
7.6 Hz, 1H), 3.39-3.50 (m, 2H), 2.40-2.49 (m, 2H), 1.98-2.11 (m, 1H), 1.04 (4, J = 6.8 Hz, 3H),

0.80 (d, J = 6.4 Hz, 3H), MS(M+1): 485,

EXAMELE 4: Synthesis of the compounds shown in the following Tables 4 and 5
The following scheme was followed for synthesizing Compounds 4-1 to 4-30 and 5-1 o

58,
Scheme IV
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Tpyvical procedure of synthesis amincamide compound

Sy
H\T/! o
o b
\}§f
P w4

b BPhg, THE
(mmmmmmmmmmammaR
0“$‘NH PA(OAR)
=S Cu{OAD)
T~ w2 #
""" 3
Y4
i ,«'\0/
{
Lgf"}
2M / LiOHjag
g
\1 = dioxane
N FOE‘

PCT/US2018/014621

=y
o

/\f/
5By /Q//tf“

./T’\

A
1 B ,L,}

Yy

To a solution of 4-bromobenzaldehyde (37.0 g 2000 mmol), (8){+)-fert-
butanesulfinamide (29.0 g, 240.0 mmol), and CCO;y (78.1 g, 240 mmol) in 370 mL THF in

room temperature overnight. To this reaction solution, concentrated to remove methanol and

extracted with EtOAc. The organic layer was washed with water and dried over anhydrous

magnesium sulfate. It was filiered, the solvent evaporated under reduced pressure to give (8,F)-

N-{4-bromobenzylidene}-2-methylpropane-2-sulfinamide as a white sold.(54.72 g, 95%)

&3
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A solution of (8,E}-N-{4-bromobenzylidenc)-2-methyvipropane-2-sulfinamide {28.8 g,
100 mmol) in tetrahydrofiean (300 mL) was cooled to -78 °C. To this solution was added n-
butylmagnesium chioride (65 mL, 2M in THF) and dimethyl #ine (12.5m], 1.2M in tol} dropwise
over 30 mimstes. The reaction was stirred at -78 °C for 2 h. The reaction was then guenched by
addition of saturated agueous atamonium chioride. This mixture was extracted with ethyl acetate.
The organic layer was dried over with magnesium sulfste, suction and concentrated, Purification
by silica gel chromatography with 20% FA in hexane to obtain {S}-N~{{8)-1-{4-
bromophenylipentyl)-2-methylpropane-2-sulfinamide (23.8 g, 69 %),

-~ \0
W/E\%’

o

O NH

/;E\ 13

The reaction mixtwe of benzo[dloxazole (2.0g, 165 mmol), {(83N-({8)-1-{4-
bromophenylpentyl)-2-methylpropane-2-sulfinamide (4.77g, 13.7 mmol), PAOAc)y {0.31g,
1.37 mmol), Cu(OAc), (0.51g, 2.75 mmol}, and KoCOs (27.5 mmol) in toluene {50 ml} was
refluxed for overnight. Then, the mixture was filtered and the filtrate was evaporated under
reduced pressure. The residue was purified by column chromatography with 15% FA in hexane
o give {(S)-N-A(8)-1-(4-(benzo[djoxazol-2-yDiphenylipentyl}-2-methyipropane-2-sulfinanide
(3.84g, 72%).
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The {8)-N-{(8)-1-(4-(benzo[d]oxazol-2-yphenypentyl)-2-methylpropsne-2-
sulfinamide (3.84g, 10mmol} was suspended in 2M / HCL in MeOH (3 0mL) at room temperature
for 1 h. After evaporation, excess HC! was neutralized by dropwised addition of NaHCO4y,q
until pH = 10, Then it was extracted with EA and water. The combined organic layer was dried
with anhydrous MgS0y and concentrated to give (8)-1 ~{(4-(benzo{djoxazol-2-y)phenyDpentan-
{-anune {2.74 g, 98%;}

e
Y
5 Gl
nBu\g /E 5
HN Xy
! = Ry 54
-5 O

A selution of (§)-1-{4-(benzo[dJoxazol-2-yljphenylipentan-1-amine (2.74 g, 8.8 mmol},
ethyl 4-({{trifluoromethylsulfonyljoxybenzoate (3.5 g, 11.7 mmol), BINAP (3 g, 4.9 mmol} and
C2C05 (637 g, 19.5 numol} in 100 ml toluene were purged with nitrogen for 30 min. PHOACK
{0.55 g, 2.4 mumol} was added to the mixture. The mixture was heated at 90 °C for overnight,
Extraction with ethyl acetate and the organic phase was washed with water, dried, and
evaporated in vacuo. The residue was purified by column chromatography on silica gel with 15%
EA in hexanes to obtain ethyl (8)-4-{{1 ~{4-(benzo[djoxazol-2-vliphenylipentyllamine) benzoate
(3, 72%).

Aftera gener'ai procedure of hydrolysis reaction to afford acid compounds then amidation
with beta-slanine ethyl ester to got the ethyl ester compounds and further hydrolysis to acid as

SAR analogous compounds,
Compound 4-1.

ethyl 3-{4-{(} —('4=(henm{d}0mz0in2~yi}pheﬁyi)-2~methy}.pmpyl)anﬁn@)benzamd@)

propanoate
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White solid. '"H NMR {(400MHz, DMSO-dg) @ 8 8.20 (d, 7~ 8.8 Hz, 2H), 7.77-7.74 {m,

1H}), 7.58-7.56 (m, 1H}, 7.51 (4, J = 8.8 Hz, 2H}, 744 (d, J = 8.8 Hz, 2H), 7.36-7.32 {m, 2H},
8.59 (1, J= 6.8 Ha, 1H)}, 6.49(d, 7= 88 Hz, 2H), 4.53 (4, J= 5.4 Hz, IH), 424 (4, /=54 He,
1H), 4.12 (g, J= 6.8 Hz, 2H}, 3.64 (g, /= 6.8 Hz, 2H), 2.57 (1, /= 6.8 Hz, 2H}, 2.17-2.09 (m,
iH}, 1.23 (1, /=68 He, 3H), 1.03 (, J= 6.8 Hz, 3H), 0.97 (1, J= 6.8 Hz, SH MS{(M+1): 488,

Compound 4-2,
sthyl 3-(4-((1-{(4-(benzo[d]oxazol-2-vl)phenypentyDamino)benzamido jpropancate
)
F N

O

HN\?/ Ry

] H
Lo s oone
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White solid. 'H NMR (400MHz, DMSO-d) : § 821 (d, /= §.8 Hz, 2H), 7.77-7.75 (m,
1H), 7.58-7.57 {m, 1HD), 7.53 (d, J = 8.8 Hz, 2H), 747 (4, J = 8.8 Hy, 2H), 7.37-7.32 (m, 2H),
6.59 (1, J = 6.8 Ha, 1H), 6.49 (d, J = 8.8 Hz, 2H), 4.47-4.41 (m, 2H), 4.12 (g, J = 6.8 Hz, 25,
3.64 (4, /= 6.8 Hz, 2H), 2.57 (t, J = 6.8 Hz, 2H), 1.87-1.82 (m, 2H), 1.43-1.34 (m, 4H), 1.23 (1, J
= 6.8 Hz, 3H), 0.9 (1, 7= 6.8 Ha, 3H). MS(M+1): 500,

Compound 4-3.

3-{4-{{1-{4-(benzo{djoxazol-2-vliphenyvl) -2-methylpropyllamine }benzamido)

propancic acid
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White solid. "H NMR (400MHz, DMSO-ds} : § 12 (brs, 1H), 8.13 (d, /= 8.8 Hz, 2H),
7.98 (t, /= 5.4 Hz, 1H), 7.81-7.74 (m, 2H), 7.58 (d, J = 8.8 Hz, 2H), 7.50 (d, J = 8.8 Hz, 2H),
7.43-7.37 (m, ZH), 6.69 (4, J= 8.8 Hz, 1H), 6.58(d, J= 8.8 Hz, 25}, 428 (1, /= 5.4 Ha, 1T,
3.38-3.33 (m, 2H), 242 (1, J = 6.8 Hz, 2H), 2.09-2.01 (m, 1H), 1.23 (t, = 6.8 Hz, 3H), 1.04 (1, J
= 6.8 He, 3H), 0.82 (t, J = 6.8 Hz, 3H). MS(M+1): 458,

Compound 4-4.
3-{4-({1-(4-(benzo[d]oxazol-2-yliphenylpentyl Jamino jhenzamido Ypropansic acid

o4 )

B L\‘N‘
!
k,?&,@

o
\;fj\m N \f"\,c QEH

e}

White solid. 'H NMR (400MHz, DMSO-dg} : § 7.37 (d, J = 8.8 Hz, 2H), 6.92-6.85 (m,
2H), 6.78-6.71 (m, 4H), 6.62-6.56 (m, 2H), 5.77 (&, J = 8.8 Hz, 1K), 6.58 (d, J = 8.8 Hz, 2H),
3.70-3.67 (m, 2H), 2.73 (t, J = 6.8 Hz, 2H), 1.76 (t, J = 6.8 Hz, 2H), 1.12 -0.99 (m, 2H), 0.71-
0.54 (1, 4H), 0.12 (1, J = 6.8 Hz, 3H). MS(M+1): 503,

Compound 4-8,
ethyl (8)-3-(4-((8 —(4~(bmz0{d}oxazol-2-yi)ph.enyl)mznmethyipmpyi)aﬁﬁm}benzamidﬁ}

propancale

il 4
TG

. //‘

Ny
| 4
TN X

-
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'H NMR (400MHz, DMSO-dg) : 8 813 (d, T = 8.4 Hz, 2H), 7.95-8.04 (m, 1H), 7.72- 7.83
(0, 2H), 7.58 (d, I = 8.4 Hz, 2H), 7.49 (&, § = 8.8 Hz, 2H), 7.36-7.44 (m, 2H), 6.52-6.73 (m, 3H),
4.23-4.34 (m, 1H), 4.02 (g, J = 6.8 Hz, 2H), 3.38 (4, J = 6.0 Hz, 25D, 2.44-2.50 (m, 1H), 1.98-
212 (m, 15}, 113 (¢, = 7.2 Hz, 3H), 1.04 (d, T = 6.4 Hz, 3H), 0.82 (4, J = 6.8 Hz, 3H).
MS(M+1): 486,

| Compound 4-6.
ethyl (R}-3-(4-((1-(4-(benzo{djoxazol-2-yphenyl}-2-methylpropylJamine)

benzamido propanoate

. N )\_"Q
/’:\\./ \v’lﬁ

BN,
N
= EE’NV’\CQEEQ
&

"H NMR (400MHz, DMSO-dg) : 3 8.13 (d, I = 8.4 Hz, 2H), 7.99 (s, 1H), 7.72-7.82 (m,
2H), 7.58 (4, 3= 8.4 Hz, 2H), 749 (d, § = 8.8 He, 2H), 7.35-7.44 (m, 2H), 6.53-6.73 (m, 3H),
4.28 (5, 1H), 4.02 (g, J = 6.8 Hz, 28, 3.38 (&, J = 6.0 Hz, 2H), 2.44-2.49 (m, 31, 2.00-2.12 (m,
1H), 113 (¢, 7= 7.2 Hz, 3H), 1.04 (&, J = 6.4 Hz, 3H), 0.82 (&, T = 6.4 Hz, 3H). MS(M+1): 486,

Compound 4-7.
{8)-3-{4-{{ 1-{4-{benzo[dioxazol-2-yliphenyi)-2-

methylpropylaminothenzamidojpropanoic acid

NN

o
AT

-

HN._ -
Vel
7[\/ 8
e B

o .
"H NMR (400MHz, DMSO-&6) 1 8813 (4, J =88 He, 2H), 7.97 (1, I = 5.6 Hz, 1K), 7.72-
7.83 (m, 2H), 7.58 (d, J = 8.3 Hz, 2H), 7.50 (d, T = 8.8 Hz, 2H), 7.35-7.44 (m, 2H), 6.53-6.73 (m,
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3H), 4.28 (. J = 7.6 He, 1H), 2.42 (t, J = 7.2 He, 2H), 2.00-2.12 {m, 1H), 1.04 (d, ] = 6.8 He, 3H3,
0.82 {d, J = 6.8 Hz, 3H). MS(M+1}: 458,

Compound 4-8.
(R}-3-{4-{(1-(4-(benwo| djoxazol-2-yhiphenyl}-2-
methylpropyllaminobenzamidolpropanoic acid

&
o 7

A
iSen

Hﬂ@ y
PN
\g' T g

"H NMR (400MHz, DMSO-dg) 1 3 8.13 (¢, 7= 8.4 Flz, 2H), 7.97 (¢, } = 5.6 Hz, 1H), 7.71-
7.84 (m, 2H), 7.59 (4, J = 8.4 Hz, 2H), 7.50 (d, J = 8.8 Ha, 2H), 7.35-7.45 (m, 2H), 6.52-6.73 (m,
3H), 4.28 (t, T = 7.6 Hz, 1H), 3.32-3.44 (m, 2H), 2.42 (1, T = 6.8 Hz, 2H), 1.99 - 2.13 (m, 1H),
1.04 (d, ¥ = 6.4 Hz, 3H), 0.82 (d, ] = 6.8 Hz, 3H). MS(M+1): 458,

Conypound 4-9,
ethyl (R}-3-(4-((1-{4-(benzo[djoxazol-2-yliphenylpentyljamine jbenzamide) propanoate

i
1
H\ ool
/,-E\\/
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s : N

F i VR T
o

"H NMR (400MHz, DMSO-de) : 8 8.14 (d, J = 8.4 Hz, 2H), 7.95-8.03 (m, 1H), 7.77 (s,
2H), 7.60 (d, = 8.4 Hz, 2H), 7.50 (d, J = 8.8 Hz, 2H), 7.35-7.45 (m, 2H), 6.55 (d, ] = 9.2 Ha,
3H), 4.41-4.57 (m, 1H), 4.02 (g, T = 6.8 Hz, 2H), 3.39 (4, T = 6.0 Hz, 2H), 2.43-2.56 (m, 2H),
131 (s, 6H), 1.14 {t, I = 7.2 Hz, 3H), 0.78 - 0.93 (m, 3H).

MS(M+1): 500,

Compound 4-10.

81
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(R)-3-(4-{(3-(4-(benzodloxazol-2-yDphenylIpentyllamino Yhenzamido jpropanoic acid

"H NMR (400MHz, DMSO-dg) : § 8.14 (d, J = 8.4 Hz, 2H), 7.97 {t, J = 5.6 Hz, 1H), 7.72-
7.82 (m, 2H), 7.60 (d, J = 8.4 Hz, 2H), 7.51 (d, T = 9.2 Hz, 2H), 7.34-7.45 {m, 2H), 6.50-6.80 {m,
3H), 4.41-4.58 (m, 1), 3.34-3.45 (m, 2H), 2.43 (1, ] = 7.2 Hz, 2H), 1.20-1.93 (m, 6H), 0.81-0.91
(m, THD. MS(M+13: 472.

Compound 411,
ethyl (R}-3-(4-({{4-(benzo[djoxarol-2-yljphenyD{cyclopentyimethyDamino}
benzamido)propanoate
o=
Y
A s o)
QL

R ~
"
\L\,;« oo
i

"H NMR (400MHz, DMSO-dg) : 8 8.12 (4, J = 8.4 Hz, 2H), 7.93-8.02 (m, 1H), 7.71- 7.83
(m, 2H), 7.63 (4, J = 8.4 Hz, 21, 7.48 (4, T = 8.8 Hz, 2H), 7.35.7.44 (m, 2H), 6.57 (d, J = 8.8 Hz,
3H), 4.23-4.37 (m, 1H), 4.02 (g, J = 6.8 Hz, 2H), 3.38 (4, J = 6.4 Hz, 21, 2.44-2.4% (m, 7H),
2.13-2.34 (m, 1H), 1.87-2.04 (mw, 1H), 1.35-1.72 (m, 5H), 1.18-1.33 (m, 2H), 1.10-1.16 (m, 35,
MS(M+1): 512,

Compound 4-12.
{R}-3-{4-{{{4-(benzo{dloxazot-2~
yhphenyi}cyclopentyhmethyDamine benzamido)propanoic acid

[
8%
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'H NMR (400MHz, DMSO-de) 1 3 812 (d, J = 8.4 Hz, 2H), 7.95 (, J= 5.6 Hz, 1H), 7.72-
7.83 (m, 2H), 7.63 (d, ] = §.4 Hz, 2H), 7.49 (4, T = 8.8 Hz, 2H), 7.34-7.44 (m, 2H), 6.50-6.83 (m,
3H), 4.29 (1, ¥ = 8.4 Hz, 1H), 3.33-3.45 (m, 2H), 2.42 (¢, T = 7.2 Hz, 2H), 2.23 (m, 1H), 1.87-2.03
{m, 1H), 1.36-1.73 (m, 5H), 1.16-1.35 (m, 2H). MS(M+1): 484,

Compovnd 4-13.
ethyl (R)-3-(4-{(1-(4-(benzo{dloxazol-2-yl}phenyl)-3-methylbutyJamino)benzamido)

propanocate

P
4

e

r}{,)/f*\. &

R xy
I ] m
e B
&

"H NMR (400MHz, DMSO-d¢) : 5 813 (d, J = 8.4 Hz, 2H), 7.95-8.03 (m, 1H), 7.77 (s,
2H), 7.61 (4, § = 8.4 Hz, 2H), 7.50 ¢d, T = 8.8 Hz, 20, 7.35-7.44 (m, 2H), 6.57 (d, J = 8.8 Hz,
3H), 4.49-4.64 (m, 1H), 4.02 (&, J = 7.2 He, 2H), 3.39 (d, F = 6.0 Hz, 2H), 2.45-2.49 (m, 25D,
1.39-1.84 (m, 4H), 1.14 (5, T = 7.2 Hz, 3H), 0.97 (4, J = 6.4 Hz, 3H), 0.91 (d, T = 6.4 Hz, 3H),
MS(M+1): 500,

Compound 4-14.
(R}-3-(4-({1-{4-(benzo[d]oxazol-2-yliphenyl}-3-methytbutyljaminobenzamido)

propanoic acid
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'H NMR (400MHz, DMSO-dg) : § 8.14 (4, I = 8.4 Hz, 2H), 7.97 (¢, 1 = 5.6 Hz, 1H), 7.72-
7.83 (o, 2H), 7.61 (d, T = 8.4 Hz, 2H), 7.51 (4, T = 8.8 Hz, 2H), 7.34-7.45 (ny, 2H), 6.51-6.80 (m,
3H), 4.48-4.65 (m, 1H), 3.33-3.43 (m, 2H), 2.43 (1, ] = 7.2 Hz, 2H), 1.43-1.86 (m, 4H), 0.97 (d, J
= 6.4 Hz, 3H), 0.91 (4, ] = 6.4 Hz, 3H). MS(M+1): 472.

Compound 4-15;
ethyl {8)-3-(4-({1-{4~(benzo{dioxazol-2-yliphenylipentyllamino)benzamido) propanoate

'H NMR (400MEHz, DMSO-dg) : 5 8.14 (d, J = 8.3 Hz, 2H), 8.01 (¢, J = 5.6 Hz, 1H), 7.74-
7.80 (m, 28D, T.60 (4, 7= 8.3 He, 2H), 7.51 (4, T = 8.8 He, 2H), 7.35-7.45 {mo, 2H), 6.77 (4, I =
7.8 Hz, 1H), 6.55 (4, T = 8.8 Hz, 2H), 4.45-4.56 (m, 1H), 4.03 (g, ] = 6.8 Hz, 2H), 3.36-1.43 (m,
2H), 2.46-2.50 (m, 2H), 1.77-1.90 {m, 1H), 1.64-1.75 (m, 1H), 1.32 (4, T = 6.8 Hz, 41), 1.14 (¢, J
7.1 Hz, 3H), 0.86 (t, T = 7.1 Hz, 3H). MS(M+1): 500. HPLC 95%.

Compound 4-16.
(83-3-(4-({(}-(d-(benzo| dloxazol-2-ylphenylpentylDamino}benzamidopropanocic acid
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'H NMR (400MHz, DMSO-dg) : 8 8.13 (d, I = 8.3 Hz, 2H), 7.97-8.04 (m, 1H), 7.68- 7.83
(m, 2H), 7.59 (4, T = 8.3 Hz, 2H), 7.53 (d, J = 8.8 Haz, 21}, 7.34-7.45 {m, 2H), 6.76 (4, ] = 7.3 Hz,
1H), 6.55 (d, I = 8.8 Hz, 2H), 4.44-4.54 (m, 1), 3.38 (g, § = 6.7 Hz, 2H), 2.44 (¢, I = 7.1 Hz,
2H), 1.77-1.89 (m, 1H), 1.64-1.75 (m, 1H), 1.22-1.46 (m, 4H), 0.84 (1, ] = 6.8 ¥z, 35,
MS(M+1): 472, HPLC 96%.

Compound 4-17.
ethyl (8)-3-(4~((3-(4-(benzofdloxazol-2-yhiphenyl)-3-methylbutyhamino Ybenzamido)

T
Y
HNMR (400MHz, DMBO-dg) 1 6 8.13(d, =83 He, 2H}, 799, I =56 He, 1K), 7.77
{t, J= 8.6 He, 2H}, 7.61 (4, I = 7.8 Hz, 2H), 7.50 (d, T = 8.8 Hz, ZH), 7.36-7.44 (m, 2H), 6.74 {d,
=78 Hz, 1H)}, 6.57 (d,J = 88 Hz, 2H), 4.52-4.64 {m, 1H), 402 (g, = 7.3 Hz, 2H), 3.39 {q,d=
6.3 Hz, 2H), 2.45-2.49 (m, 2H), 1.65-1.82 (m, 2H}, 1.47-1.56 (m, 1H), 114 (£, I = 7.1 Hz, 3H},
(.96 {d, I = 6.4 Hz, 3H), 0.91 (&, T = 6.4 Hz, 3H). MS(M+1}: 500, HPLC 95%.

propanoate

Compound 4-18.
(8)-3~{4~{(1~{4~(benzoldjoxazol-2-yl}phenyl}-3-methylbutylamino)benzamido)propanoic

scid.
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"H NMR (400MHz, DMSO-dg) : § 8.14 (d, T = 7.8 Hz, 2H), 7.98 ¢, J = 5.4 Hz, 1H), 7.71-
7.82 {m, 2H), 7.61 {4, T = 8.3 Hz, 2H), 7.52 (4, § = 8.3 Hz, 2H), 7.34-7.44 (m, 2H), 6.74 (4, F =
7.8 Hz, 1H), 6.57 (4, J = 8.8 Hz, 2H), 4.51-4.62 (m, 1H), 3.36 - 3.42 (m, 2H), 243 ¢, T = 7.1 Hz,
2H), 1.65-1.83 (m, 2H), 1.45-1.57 (m, 1H}, 0.96 (d, T = 5.9 Hz, 3H), 0.91 (&, T = 5.9 Hz, 3H).
MS(M+1): 472, HPLC 96%.

Conpound 4-19.
Ethyl3-(4-(((18)-1-{4-(benzo{djoxazol-2-yliphenvl}-2-
methylbutyDaminoe benzamidopropanoate
AN
§ /4
Ny i\ﬁ

1O
T

"H NMR (400MHz, DMSO-dg) : 8 8.13 (dd, T = 8.6, 1.7 Hz, 2H), 7.97-8.05 (m, 1H),
7.72-7.81 (m, 2H), 7.58 (dd, 1= 8.3, 5.4 Hz, 2H), 7.50 (dd, T = 9.0, 3.2 Hz, 2H), 7.35- 7.44 (m,
2H), 6.49-6.73 (m, 3H), 4.26-4.50 {m, 1H), 4.02 (g J = 7.3 Hz, 2H), 3.39 (g, T = 6.8 Hz, 2H),
2.42-2.50 (m, 2H), 1.77-1.91 (m, 1H), 1.58-1.71 (m, 1H), 1.22-1.44 Gm, 1H), L1341, J = 7.1 Hz,
3H), 0.70-0.99 (m, 6H). MS(M+1}: 500, HPLC 94%.

Compound 4-20.

3-(4-{{{18)}-1-(4-{benzoldloxazol-2-3]phenyl}-2-

methylbutyDamino}benzamido)propancic acid
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"H NMR (DMSO-ds) : § 8.13 (dd, T = 8.3, 2.0 Hz, 2H), 7.93-8.01 (m, 1H), 7.73-7.83 (m,
2H), 7.58 (d4d, T = 8.3, 5.4 Hz, 2H), 7.46-7.52 (m, 2H), 7.31-7.45 (m, 2H), 6.53- 6.70 (m, 3H),
4.30-4.47 (m, 1H), 242 (1, T = 7.1 Hz, 2H), 1.80-1.89 (m, 1H}, 1.66 (br. 5., 1H), 1.24-1.45 (m,
1TH), 0.71-0.99 (m, 6H). MS(M+1): 472. HPLC 94%

Compound 4-21.
ethyl3-(4-{{{1R}-1-{d-(benzo{djoxazol-2-yDphenyl}-2-

methylbutyl)amine thenzamidolpropanoate
=

&

oY

o o

P

HE o
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& &

"H NMR (400MHz, DMSO-dg) : § 8.13 (dd, T =83, 2.0 Hz, 2H), 7.97-8.03 (m, 1H),
7.74-7.80 (m, 2H), 7.58 (dd, I = 8.3, 5.4 Hz, 2H), 7.50 (34, J = 8.8, 3.4 Hz, 2H), 7.35- 7.44 (m,
2H), 6.54-6.73 (m, 3H), 4.30-4.46 (m, 1H), 4.02 (g, J = 7.3 Hz, 2H), 339 (g, J = 6.8 Hz, 2H),
2.44-2.49 (m, 2H), 1.79-1.90 (xn, 1H), 1.59-1.72 (m, 1H), 1.24-1.45 (m, TH), 114 ¢, 3 = 7.1 Hz,
3H), 0.73-0.98 (m, 6H). MS(M+1): 500, HPLC 95%.

Compound 4-22.

3-(4-({(1R)-1-(4-(benzo{djoxazol-2-yjphenyD-2-

methylbutyllamino}benzamido)propanoic acid
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H NMR (400MHz, DMSO-dg) : 8 8.13 (dd, T =~ 8.3, 2.0 Hz, 2H), 7.93-8.01 (m, 1H),
7.72-7.82 (m, 2H), 7.58 (dd, T = 8.3, 5.4 He, 2H), 7.46-7.52 (m, 25), 7.33-7.46 (m, 2H), 6.50-
6.72 (m, 3H), 4.28-4.47 (m, 1H), 2.42 (¢, I = 7.1 Hz, 2H), 1.79-1.89 (m, 151}, 1.58-1.72 (m, 11,
1.22-1.46 (m, 1H), 0.71-0.99 (m, 6H). MS(M+1): 472, HPLC 99%,

Compound 4-23.
ethyl (8)-3-{4-{{{4-{benzol{djoxazol-2-

yhphenyl}eyelopentylimethylaminobenzamido Jpropanoate

@
a o
\lw oy

"H NMR (400MHz, DMSO-dg : 3 8.12 (d, § = 8.3 Hz, 2H), 7.98 (4, I = 5.6 Hz, 1H), 7.73-
7.80 (m, 2H), 7.62 (d, I = 8.3 Hz, 2H), 7.49 (4, § = 8.8 Hz, 2H), 7.36-7.43 (m, 2H), 6.79 (d, I =
7.8 He, 1H), 6.57 (d, T = §.8 Hz, 2H), 4.28 (, T = 8.6 Hz, 1H}, 4.02 {g, ] = 6.8 Hz, 2H), 3.35-3.42
(n, 2H), 2.45-2.49 (m, 2H), 2.16-2.28 (m, 1H), 1.91-1.99 (m, 1H), 1.37-1.68 (m, SH), 1.19-1.32
(m, ZH), 1.11-1.16 (¢, § = 7.3 Hz, 3H). MS(M+1): 512 HPLC 96%.

Compound 4-24.

{8}-3-{4-{{4~{benzo{dJoxazol-2-
viiphenyl}cyclopentylimethyl jamine)benzamido)propanoic acid
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'H NMR (400MHz, DMSO-dg) 1 3 812 (d, J= 8.3 He, 2H), 797 (t, I = 5.4 Hz, 1HD, 7.71-
7.81 (m, 2H), 7.62 (4, J = 8.3 Hz, 2H), 7.50 (¢, ] = 8.8 Hz, 2H), 7.35-7.45 (m, 2H), 6.78 d,1=
8.3 He, 1H), 6.57 (4, T = 8.8 He, 2H), 4.28 (1, § = 8.6 He, 11), 3.33-3.40 {m, 2H), 2.42 & J=73
Hz, 2H}, 2.16-2.28 (m, 1H), 1.90-2.00 (m, 1H), 1.36-1.68 (m, 5H), 1.16-1.33 (m, 2H) MS(M+1)
484, HPLC 99%.

Compound 4-23,
ethyl (83-3-(4-((1 -{4-{benzofdjthiszol-2-yDphenyl)-2-methylpropyllaminojbenzamido)

propanoate

Seg

HN SN

i\,/ i g\/\{:@zﬁi
o
"HNMR {(400MHz, DMSO-dg) : 8 8.12¢d, J = 7.8 Hz, 1H), 7.95-8.06 (m, 4H), 7.47-7.56
(m, 5H), 7.41-7.47 {m, 1H), 6.68 (d, T = 7.8 Hz, 1H), 6.58 (d, = 8.8 Hz, 2H), 4.25 (1, ] = 7.6 Hz,
1H), 4.02 (g, T = 7.3 Hz, 2H), 3.36-3.43 (n, 2H), 2.45-2.50 (m, 2H), 1.99-2.10 (m, 1H), 1.14 (¢,

=7.1 Hz, 3H), 1.04 (4, J = 6.8 Hz, 3H), 0.83 (d, J = 6.8 Hz, 3H). MS(M+1): 502. HPLC 98%.
Compound 4-26,

{83-3-{4-{{1-{4-{benzo[d}thiazol-2-yDpheny})-2-

methylpropyDaminofhenzamido)propanoic acid
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"H NMR (400MHz, DMSO-dg) : 5 12.1 (br. 5., 1H), 8.12 (4, J = 7.3 Hz, 1H), 7.93-8.07
(m, 4H), 7.39-7.60 (m, 6H), 6.67 (d, J = 7.8 Hz, 1H), 6.58 (d, J = 8.3 Hz, 2H), 426 (¥ =7.6Hz,
1HD), 3.28-3.37 (m, 2H), 242 (¢, F = 7.1 Hz, 2H), 2.00-2.11 (m, 1H), 1.04 (d, J = 6.4 Hz, 3H),
.83 (d, ] = 6.4 He, 3H). MS(M+1}: 474. HPLC 99%.

Compound 4-27.
ethyl (8)}-3-{6-{(1 ~(4-(benzo[d]thiazol-2-yliphenyl}-2-methylpropyllamine nicotinamido)

propancate
= | f'L\“N
2
el SN

AN E Moo,k
&
H NMR {400MHz, DMSO-dg) 1 8839 (d, I =2.4 Hz, 1H), 8.08-8.18 (m, 2H), 7.99.8.06
{m, 3H), 7.74 (dd, ¥ = &8, 2.4 Hz, 1H), 7.48-7.60 {m, 4H), 7.40-7.47 (m, 1H}, 659 (d, T = .3 Hz,
1H), 4.79-4.90 (m, 1H), 4.00-4.05 {(m, 2H), 3.37-3.44 (m, 2H}, 3.21-328 (m, 1H), 242 (1, T=638
Hz, 1H), 2.10(d, T = 7.3 He, 1H), 1.12-1.16 (m, 3H), 1.00(d, I~ 64 Hz, 3H), 0.82 (4, T = 6.8 Hy,

3H). MS(M+1) 503, HPLC 98%.
Compound 4-28,

{S33-(6-((1-(4-(benzo{d}thiazol-2-yliphenyl)-2-

methylpropyllaminonicotinamido)propanoic acid

100




WO 2018/140338 PCT/US2018/014621

o

M

T
Y
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{
o

H NMR (400MHz, DMSO-dg) 0 6 12.09 (br. 5., 1H), 839 (d, I~ 2.0 Hz, 1H), 8.08-8.18
{m, 2H), 7.98-8.07 (m, 3H), 7.75 (dd, T= 8.8, 2.4 Hz, 1H), 7.50-7.59 (m, 4H), 7.40-7.48 (m, 1H),
$.39 (d, T= 8.8 Hz, 1H), 4.85 (br. 5., 1H}, 3.34-3.42 (m, 2H), 244 (1, = 7.1 Hz, 2K), 2.03-2.17
{(m, 1H}, 1.00 (d, = 6.4 Hz, 3H), 0.82 (d, J = 6.8 Hy, 3H). MS(MH): 475, HPLC 99%,

Compound 4-29,
ethyl (8}-3-(6-((3 -(4-(herzof{dloxazol-2-yl)phenyl}-2-methylpropyamine nicotinamide)

propancate

O 4’/

N

"
HN. N
T
AN oom
o

"H NMR (400MHz, DMSO-dg} : 3 839 (s, 1H), 8.07-8.20 {m, 3H), 7.72-7.82 (m, IH),
7.58 (d, J = 8.3 Hz, 3H), 7.33-7.45 (m, 2H), 6.60 {d, J = &.8 Hz, 1H), 3.99-4.07 (m, 2H), 3.41 (g,
F=6.7 Hz, 2H), 2.04-2.15 {m, 1H), 114 {t, I = 7.1 Hz, 3H), 1.00 (4, J = 6.4 Hz, 3H), 0.82 (d, J =
6.4 He, 3H). MS(M+1): 487, HPLC 98%.

Compound 4-30.

{8)-3-{&-{{1-{4-{benzo]djoxazol-2-vIipheny)-2-

methyipropylamine nicotinamido)propancic acid
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TH NMR (400MHz, DMSO-dg) : 5 8.39 (d, J = 2.4 Hz, 1H), 8.13 (d, T = 8.3 Hz, 3H),
7.69-7.83 (m, 3H), 7.51-7.62 (m, 3H), 7.34-7.44 (m, 2H), 6.59 (4, F = 8.8 He, 1H), 3,37 (g, T =
6.4 Hz, 2H), 2.43 (1, 7= 7.1 Hz, 2H), 2.05-2.16 (m, 1H}, 1.00 (d, T = 6.4 Hz, 3H), 0.82 (&, I = 6.8
Hz, 3H). MSQM+1): 459. HPLC 97%.

Compound 5-1.
ethyl (8}-3-(4-{{3-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yDphenyl ibutylamine)

benzamidopropanoste

o-N e
R
- ?"YAN%&;’}
PR
HN

\’g[: H
=4 j\ﬁ’N\/\mzst
o

"HNMR (400MHz, DMSO-dg) : §8.04 - 8.16 (m, 4H), .00 {1, J =54 Hz, 1H), 7.66(d, }
= 7.8 Hz, 2H), 7.55-7.62 (m, 3H), 7.46-7.54 (m, 2H), 6.7 (4, T = 7.8 Hz, 1H), 657 (d, J = 8.8 Hz
2H), 4.55-4.62 (o, 1H), 4.02 (q, I = 7.3 He, 2H), 3.36-3.43 (m, 2H), 2.46-2.50 (m, 20), 1.66-
1.82 (0, 2H), 1.46-1.55 (m, 1H), 1.14 ¢4, § = 7.1 Hz, 3H), 0.96 (d, J = 6.4 Hz, 35, 0.91 (d, I =
5.9 He, 3H). MS(M+1): 527 HPLC 98%.

%

Compound 5-2.
{S33-{4-((3-methyl-1-{4-{3-phenyi-1,2 4-oxadiazol-5-

yhphenylthutylamino benzamidoipropanoic acid
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"H NMR (400MHz, DMSO-dg) : § 812 (d, T = 7.8 Hz, 2H), 8.08 (dd, J = 7.6, 2.2 Hz, 2H),
7.98 (t,§ = 5.4 He, 1H), 7.66 (&, ] = 8.3 Hz, 2K), 7.56-7.62 (m, 3H), 7.51 (d, ] = &.8 Hz, 25,
6.76 (4, J = 7.8 Hz, 1H), 6.56 (d, J = 8.8 Hz, 2H), 4.55-4.63 (m, 1H), 3.35-3.40 (m, 2H), 2.43 (3,
J="7.1 Hz, 2H), 1.65-1.83 (m, 2H), 1.45-1.57 (m, 1H), 0.97 (d, J = 6.4 Hz, 3H), 0.91 (d, J = 6.4
Hz, 3H). MS(M+1): 499, HPLC95%.

Compound 5-3,
ethyl (8)-3-(4-{(2-methyl-1-(4-3-phenyl-1,2 4-oxadiazol-5-yliphenylipropyDamino)

henzamidojpropanoate
o-N e
S
| %IAN} %
~ J\/L‘f;

HN.
jO§
N iy e X -
o

"H NMR (400MHz, DMSO-d) : 8 8.12 (d, I = 8.3 Hz, 2H), 8.05-8.09 (m, 2H), 8.00 (s,
1H), 7.55-7.65 (m, SH), 7.50 (d, F= 8.8 Hz, 2H), 6.71 (d, F= 7.8 Hz, 1H), 658 (4, J = 8.8 Hz,
2H), 4.30 (s, 1H), 4,02 (g, T = 7.2 Hz, 2H), 3.39 (q, ] = 6.5 Hz, 2H), 2.46-2.50 (m, 2H), 2.05 (&,
= 6.8 Hz, 1H), 113 (t, 3 = 7.1 Hz, 3H), 1.04 (4, T = 6.4 Hz, 3H), 0.82 (d, T = 6.8 Hz, 3H).
MS(M+1): 513, HPLC 99%.

Compound 5-4.

{8}-3-(4-{{2-methy}-1-(4-(3-phenyl-1,2,4-oxadiazol-5-
yhphenyDpropylaminolbenzamido)propanoic acid
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JUecay
O

"H NMR (400MHz, DMSO-ds) : § 8.13 (d, T = 7.8 Hz, 2H), 8.06- 8.10 (m, 2H), 7.98 (¢, J
= 5.4 Hz, 1H), 7.57-7.66 (m, 5H), 7.50 (d, J = 8.8 Hz, 2H), 6.70 (&, T = 7.8 Hz, 1H), 6.57 (4, T =
8.8 Hz, 2H), 4.31 (1, F = 7.6 Hz, 1H), 3.35-3.40 (m, 2H), 242 (&, T = 7.3 Hz, 2H), 2.00-2.11 (m,
1H), 1.04 (d, = 6.4 Hz, 3H), 0.82 {4, } = 6.8 Hz, 3H). MS(M+1); 485, HPLC 99%

Compound 5-5.
ethyl 3-(4-(({18}-2-methyl-1-(4-(3-phenyi-1 2 4-oxadiazol-S-yhphenyDbutylamino)

benzamidopropanoate

Lo

e

/\T\’
N _
.k
‘ ’N\//\CQQE‘I
o

"H NMR (400MHz, DMSO-dg) : § 7.96-8.15 (m, 5H), 7.46-7.68 (m, 7H), 6.71 (d, I = 8.3
Hz, 1H), 6.54-6.76 (1, 2H), 4.30-4.50 (m, 1H), 4.02 (g, ] = 7.3 Hz, 2H), 3.36-3.44 (m, 2H), 2.41
-2.50 (m, 2H), 1.77-1.90 (m, 1H), 1.55-1.73 (m, 1H), 1.22-1.48 (m, 15, 1.09-1.17 (m, 3H), 0.70
-0.98 (m, 6H). MS(M+1): 527. HPLC95%.

Compound 5-6.

3-{4-(({15)-2-methyl- 1 (4-(3-phenyl-1,2 4-oxadiazol-5-ylphenyDbutylamine)

benzamidolpropanoic acid
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'H NMR {400MHz, DMSO-dg) 1 8 7.96-8.17 (ro, 5H), 7.41-7.68 (m, TH), 6.49-6.74 {m,
3H), 4.29-4.50 (m, 1H), 3.33 (q, 1= 7.3 Hz, 2H), 2.27-2.35 (o, 2H), 1.60-1.90 m, 1D, 1.06-
1.44 (m, 2H), 0.72-0.98 (m, 6H). MS(M+1): 499 HPLC 97%.

Compound 5-7.
ethyl {8)-3-(4-((1-(4-(3-phenyl-1,2 4-oxadiazol-S-yDphenylypentyamino fhenzamido)
propanoate

oK

E’RY’L\“N@
/’\(/X/b

HA AN
H
L’f/ Moo
o

"H NMR (400MHz, DMSO-dg) 1 § 7.97-8.18 (m, SE), 7.45-7.69 (m, TH), 6.79 (4, T = 7.3
Hz, TH), 6.55 (d, F = 8.3 Hz, 2H), 4.52 (q, § = 7.2 Hz, 1H), 4.02 (g, ] = 7.3 Hz, 2H), 1.38-3.43 (m,
2H), 2.46-2.50 (ma, 2H), 1.65-1.90 (ro, 2H), 1.23-1.47 (m, 4H), 1.14 (¢, T = 7.1 Hz, 3H), 0.85 (¢, J
= 6.8 Hz, 3H). MS(M+1): 527 HPLC96%.

Compound 5-8.
(8)-3-(4-((1-(4-(3-phenyl-1,2, 4-oxadiazol-S-yliphenylipentyl jamino)benzamido)

propanoic acid

Wfffi’?i%{@

f\/\l/’\/

HN N
|O%
=& 'l \\/\{:azﬁ
&
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"H NMR (400MHz, DMSO-dg) : 3 7.94-8.18 (m, SH), 7.43-7.69 (m, 7TH), 6.77 (d, T = 7.3
Hz, 1H), 6.45-6.59 (m, 2H), 4.53 (4, J = 6.8 H, 1H), 3.29-3.39 (m, 2H), 2.32 (&, T = 7.1 Hz, 2H),
1.63-1.90 {m, 2H), 1.20-1.48 (m, 4H), 0.86 (t, == 7.1 Hz, 3H). MS(M+1}: 499, HPLC 97%.

EXAMPLE 3: Syanthesis of the compounds shown in the following Tables 6 and 7

The following scheme was followed for synthesizing Compounds 6-1, 6-2, and 7-1 to

7-4,
Scheme V
o o]
H‘&( N E\,[N;\\; Pa{OAc),, Cu{ac), H‘kg/’i Mg(:i T J\k
i +
K:;\Br F PPy, KGO, Tol L WL ~
85% o \\, Q )
d-hromobenzaldshyde benzsidioxazele ° ”\__::)/ -
o B & E LBOH
OH i j’
OH ,i\ 0/\ Q/A\"
N Ry Xy
;i, oo Ul A O s
PENGR \ B, L A Dmxane i | /) "
Ol N o T ! N
m/ L NN o N
\\::::'./ LY
i o
S e GO 7 /'.E\N RN &
Ene ,K/E H /\f
8 HOBE o

* HcmgN”\vﬂ‘oa ‘-----%:‘Eﬁw YJ\Q ) l\k
The reaction mixture of benzoazoles {16.5 mmol), 4-’i:sx'mnobenzaidehyde {(13.7 numad),
PA{OAck (1.37 mmol}, Cu{0Ac), (2.75 mumol), and K,COs (27.5 mmel) in toluene (50 mL) was
refluxed for overmight. Then, the mixture was fillered and the filtrate was evaporated under
reduced pressure. The residue was purified by column chromatography to give 4-

{(benzo{dloxazol-2-yDbenzaldehyde ( 2.50g, 85%).
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A solution of 4-(benzo[djoxazol-2-ylbenzaldehyde (2.50 g, 14 mmol) in tetrahydroturan
{50 mL} was cooled to -78 °C. To this solution was added isopropylmagnesium chloride (M in
THF, 10 mL} and dimethyl zine (4.2mmol) dropwise over 30 minutes. The reaction was stirred st
<78 °C for 2 k. The reaction was then quenched by addition of satuwrated agueous ammonium
chloride. This mixture was extracted with ethyl acetate. The organic layer was dried over
magnesium sulfate, filtered and concentrated. Purification by silica gel chromatography gave 1-
{4-{benzo{djoxazol-2-yiphenyl}-2-methylpropan-1-o} {2.58g, 69 %).

To a roundbottomed flask was added ethyl 4-hydroxybenzoate (1.66 g, 10mmol), 1-(4-
(benzo[djoxazol-2-ylphenyl)-2-methylpropan-1-ol (2.40g, 9 mmol), trin-butylphosphine (2.02
g 10 mmel) and THF (10 mL) ADDP2.52, 10mmol) was added dropwise to the reaction
nuixture over the course of 3 min at room temperature. Overall, the reaction mixtare was stirred
for 3h. The reaction mixture was dried in vaccum then purified by flash chromatography (silica
gel, 15% EtOAc in hexanse) to give ethyl 4-(1-{(4-{benzo{djoxazol-2-yljphenyl})-2-methyl
propoxyibenzoate (2.24g , 60%).

To a solution of ethyl 4-(1-(4-(benzo{djoxazol-2-yljphenyl}-2-methylpropoxy)
benzoate 2.10g, 5 mmol} in dioxane (10 mL) was added 2.5 M agq. LiCH (10 mL). The mixture
was warmed 1o 80 °C, stirred for 5 b, and cooled to 1t. After the addition of 1 M ag. HCL, the
mixture was extracted with ethyl acetate twice. The combined organic layer was dried over
MgSQ,, filtered, and concentrated then obtained the acid as white crystal (1.78g, 92%).

4-(1-{(4-(benzo]d]oxazol-2-yliphenyl)-2-methylpropoxyibenzoic acid (1.78 g, 4.6 numol)
was dissolved in THF (50 miL), and HOBt (1.40 g, 9.2 mumel), EDCI(1.76 g, 9.2 mumol), ethyl 3-
aminopropanocate hydrochloride (1.41 g, 9.2 mmol} and DIPEA (1.92g, 9.2 munol} were added.
The reaction mixture was stirred at room temperature for overnight. Extraction with ethyl acetate,
brine and dried, filtered, and evaporated in vacuo. The residue was purified by column
chromatography on silics gel with 15% EtOAc in hexanes to afford the ethyl 3-{4-(1-{(4-(benzo
[dloxaeol-2-yhiphenyl})-2-methylpropoxyibenzarsido) propancate {1.43 g, 64%)

Ethyl 3-(4-(1-(4-(benzo {d]oxazol-2-yDpheny)-2-methylpropoxy)benzamido) propancate
(1.43 g, 2.94mumol} was dissolved in THF (20 mlL} followed by addition of Li0OH 0.24 g in 10
mk HyO. The reaction mixture was stirred at room temperature for overnight. The reaction was
momitored by TLC. With completion of the reaction, the solvent was removed by rotary

evaporation. Afer the addition of 2 M ag. HCL the mixture was extracted with ethyl
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acetate twice. The combined organic layer was dried, filtered, and evaporated in vacuo fo
obtained 3+(4-(1-{4~(benzofdloxazol-2-yl)phenyl)-2-methylpropoxy)benzamido)propansic  acid
{1.21g, 90%).

Compound 6-1.
Bthyl 3-(4-(1-(4-(benzo{d}thiazol-2-yl)phenyl}-2-methylpropoxy)benzamido)propancate

N4

I

| ffﬁ’f g
,«f\,)\af
B~

l!\/\l\m/H
o M\/\rﬁm
o

o9
“H NMR (400MHz, DMSO-de) : § 8.29 (1, T = 5.6 Ha, 1H), 8.13 (4, } = 7.3 Hz, 1H), 8.02-
8.09 (m, 3H), 7.65-7.71 (m, 2H), 7.51-7.57 (m, 3H), 7.42 -7.48 (m, 1H), 6.93-6.99 (m, 2H), 5.26
(d, } = 6.4 He, 1H), 4.03 (g, I = 7.2 Hz, 2H), 3.38-3.46 (m, 2H), 2.50-2.54 (m, 2H), 2.16 (dg, T =
134, 6.6 Hz, 1H), 113 (4, 7= 7.1 Hz, 3H), 1.03 (d, T = 6.4 Hz, 3H), 0.89 (4, J = 6.8 Hz, 3H).
MS(M+1): 503, HPLC 98%,

Compound 6-2.
3-{4-(1-(4-{Benzo|d]thiazol-2-yl}phenyl)-2-methylpropoxy)benzamido)propancic acid
i)

g

|
J‘f =
I
-
\O\Ws o
o N
/ﬁ/
O (5]

"H NMR (400MHz, DMBO-d5) : § 827 (1, J = 5.6 Hz, 1H), 8.12 (d, J = 7.8 Hz, 1H), 8.01-
8.08 (m, 3HD), 7.70 (d, } = 8.8 Hz, 2H), 7.50-7.57 (m, 350, 7.42-7.47 (m, 1H), 6.93-6.99 (m, 2H),
5.26 (d, 1= 6.4 Hz, 1H), 3.39 - 3.43 (m, 2H), 2.45 {1, J = 7.1 Hz, 28), 2.10-2.20 (m, 1H), 1.03 (4,
= 6.8 Hz, 3H), 0.89 (4, T ~ 6.8 Hz, 3H). MS(M+1): 475. HPLC 98%,
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To a flask was added 4-(benzo[dithiazol-2-ylphenol (2.27 g, 10mmol), methyl 4-(1-
hydroxy-2-methylpropyDbenzoate (2.08 g, 10 mmol), tri-nbutylphosphine (2.02 g, 10 mumol)
and THF (10 mlL}. ADDP(2.52, 10mmel) was added dropwise o the reaction mixture over the
course of 3 min at room temperature. Overall, the reaction mixture was stirred for 3h The
reaction mixture was dried in vacoum then purified by flash chromatography with 15% FtQAc in
hexanes to give methyl 4-(1-(4-(benzo[d]ihiazol-2-yDphenoxy}-2-methylpropybenzoate (3.34g,
56%).

To a solution of methyl 4-(1-{4-(benzo[djthiazol-2-yliphenoxy)-2-methylpropyl}
benzoste (2.34g, 5.6 mmol) in dioxave (10 mL) was added 2.5 M agq. LiOH {16 ml). The
mixture was warmed to 80 °C, stirred for § h, and cooled to 1. After the addition of | M ag. HCL,
the mixture was extracted with ethyl acetate twice. The combined organic layer was dried over
MgSQy, filtered, and concentrated then obtained the acid as white crystal (2.03g, 90%).

4-{1-(4-{benzofd]ihiazol-2-yliphenoxy)-2-methylpropylibenzoic acid (2.03 g, 5.04 mmol)
was dissolved in THF (50 mL), and HOBt (1.40 g, 9.2 mmol), EDCI (1.76 g, 9.2 mmol), ethyl 3-
aminopropancate hydrochloride (1.41 g, 9.2 mmuol} and DIFEA (1.92g, 9.2 mmel) were added.
The reaction mixture was stirred at room temperature for overnight. Fxtraction with cthyl acetate,
brine and dried, filtered, and evaporated in vacuo. The residue was purified by column
chromatography on silica gel with 153% EtOAc in hexanes to afford the ethyl 3-(4-{1-{4~
{benzofdjthiazol-2-ylphenoxy}-2-methylpropyljbenzamido)propancate (1.72 g, 68%).
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Ethyl ester (1.72 g, 3.42 ramol) was dissolved in THF (20 mL) followed by addition of
LiOH 0.24 g in 10 mL Hz0. The reaction mixture was stirred at room temperaturs for overnight,
The reaction was monitored by TLC, With completion of the resction, the solvent was removed
by rotary evaporation. After the addition of 2 M ag. HC), the mixture was extracted with gthyl
acotate twice. The combined organic layer was dried, filtered, and evaporated in vacuo to
obtained 3-{4-(1-(4-(benzo[djthiazol-2-yliphenoxy}-2-methylpropylibenzamido)propancic  acid
{1.40g, 87%).

Compound 7-1.

Ethyl 3-(4-(1-{4-(benzold]oxazol-2-yphenoxy)-2-methylpropylbenzamido)propancate

Y Lo
A0

TC

P> g\g - QEL

YT
o O

"H NMR (400MHz, DMSO-dg) 1 § 8.49 (s, 1H), 7.98-8.08 (m, 2H), 7.79 (&, J = 8.3 Hz,
2H), 7.68-7.75 (m, 2H), 7.47 (4, § = 8.3 He, 2H), 7.33-7.39 (m, 2H), 7.06-7.11 (m, 2H), 5.27 (4,
J=6.4 Hz, 1H), 4.04 (g, § = 7.2 Hz, 2H), 3.46 (4, J = 5.9 He, 2H), 2.54 (¢, F = 6.8 Hz, 2H), 2.10-
2.20 (m, LH), 1.15 ¢, T = 7.1 Hz, 3H}, 1.02 (&, J = 6.8 Hz, 3H), 0.87 (4, J = 6.8 Hz, 3H).
MS(MHE): 487, HPLO 96%.

Compound 7-2.

3-{4-(1-{4-(Benzo[dloxazol-2-yljphenoxy)-2-methylpropyDbenzamido propancic acid

/.......
7
o TR
e

JJ

110



WO 2018/140338 PCT/US2018/014621

H NMR (400MHz, DMSO-d) : 8 8.48 (1, ] = 5.4 Hz, 1H), 7.98-8.08 (m, 2H), 7.80 (4, J
= 7.8 Hz, TH), 7.67-7.75 (m, 2H), 7.47 (d, T = 8.3 Haz, 2H), 7.30-7.41 (m, 2H), 7.04-7.13 (m, 2H),
5.27(d, ] = 6.4 Hz, 1H), 3.41-3.48 (m, 2H), 2.45-2.49 (m, 2H), 2.07-2.22 (m, 1H), 1.02 (d, I =
6.8 Hz, 3H), 0.87 (d, T = 6.8 Hz, 3H). MS(M+1): 459. HPLC 94%.

Compound 7-3.

Ethyl 3-(4-(1-(4~(benzo[djthiazol-2-yi)phenoxy)-2-methylpropyDbenzamido)propancate

e
i W
A
Yy

"H NMR (400MHz, DMSO-dg) : 5 8.49 (1, == 5.4 Hz, 1H), 8.07 (4, J = 7.8 He, 1H), 7.97
(d,7=83 Hz, 1H), 7.92 (&, § = 8.8 Hz, 2H), 7.79 (d, I = 8.3 Hz, 2H), 7.35-7.56 (m, 4H), 7.04 (4,
¥ 8.8 Hz, 2H), 5.24 (d, T = 6.4 Hz, 1H), 4.04 {g, T = 7.3 Hz, 2H), 3.41-3.52 (m, 2H), 2.54 €1, J =
7.1 Hz, 2H), 2.14(d, F= 6.8 Hz, 1H), 1154, J = 7.1 Hz, 3H), 1.02 (4, = 6.8 Hz, 3H), 0.87 (d, J
= 6.8 Hz, 3H). MS(M+1}; 503, HPLC 99%.

Compound 7-4.

3-{4-(1~(4-(Beneo[djthiazol-2-yhiphenoxy}-2-methylpropylbenzamido ypropancic acid

N ’\\ p
oy
,}L\ Sf’

Vo
he o on
&

'H NMR (400MHz, DMBO-de} 3 12,19 (br. s, 1H), 849, F=54 Hz, 1H), 806 {4, I =
7.3 He, 1H), 7.98(d, J = 7.8 Hz, 1H), 7.89-7.95 (m, 2H), 7.82 (d, J = 8.3 Hg, 2H), 7.44-7.52 (m,
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3H), 7.37-7.43 (m, 1H), 7.02-7.07 (m, ZH), 5.23 (4, T = 6.4 Hz, 1H), 3.41-3.50 (m, 2H), 2.48-
2.54 (m, 2H), 2.09-2.19 (m, 1H), 1.02 (4, J = 6.4 Hz, 3H), 0.84-0.89 {m, 3H), MS(M+1}: 475.
HPLC 97%.

I EXAMPLES 1-35, the detail synthesized procedures of some compounds are not
repeated again if the synthesized procedures thereof are similar to those of the forgoing

compounds,

EXAMPLE ¢: Evaluation of compounds of formula (1) in i viro assays
The compounds prepared in EXAMPLES 1-5 were tested in two in vitro assays desoribed

below. The results are shown in Tables 1-7 shown below.

Glucagon cAMP inhibition assay

Bownstream secondary messenger cAMP induced by glucagon was detected by Cishio
cAMY Dynamic 2 kit. Testing compounds were each prepared as a dimethy! sulfoxide (DMSO)
solution at the concentration of 10 mM. To evaluate the potency of compounds in inhibiting the
cAMP production, glucagon recepior (GCGR) overexpressed CHO-K! ecells or human primary
hepatocytes were treated with compounds with a serial ditation. The cells were re-suspended in
Hank's Balanced Salt solution (HBSS) contained 0.1 % (w/v) bovine serum albumin and 800 nM
3-isobutyl-1-methylxanthine (IBMX) and seeded into low volume, 384 wells white plate. The
diluted compounds were then added into the plate for 30 minutes pre-incubation where the final
DMBQC concentration was I %. The cells were stimulated with ghicagon at the concentration
equaled to EC30 (an indicium of the concentration of a drug that gives halfsmaximal response)
for 30 minutes at room temperature. After incubation, lysis buffer contain cAMP antibody and
fluorescence acospior were added info each well for additional 60 minutes incubation. Results
were recorded by Molecular Devices SpectraMax Paradigm with the HTRF Detection Cartridges
and the ICsg value of each cornpound in inhibiting the cAMP production was caloulated with

non-linear regression based on the amount of cAMP production.

F#-Glucagon binding assay
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The binding affinity of each compound was evaluated by a competition assay with
I#.glucagon. GCGR membrane fractions were obtained from GCGR overexpressed CHO-K 1
cells as a stock of | mg/mal concentration. To evaluate the ICs, of compounds binding to GCGR,
GCGR membrane fractions were treated with compounds with s serial dilation. The membrane
fractions were diluted to 7.5 microgram per well in 70 microliter assay buffer contained 50 mM
Tris pH 7.4 and 0.5 % (w/v) bovine serum albumin and added into 96 wells plate. The
membrane fractions were then mixed with 10 microliter diluted compounds. After § minutes
pre-incubation, 20 microliter I' labeled glucagon (Perkin Elmer) was added into each well at
the final conceniration of 3.0625 nM. The assay mixtures were incubated at 25°C for 30 mimutes
and then transfered onto the Millipore MultiScreen GF/B Plate coated with 0.5 % (w/v)
Polyethyleneimine. The filter plate was washed with wash buffer contained 50 mM Tris pH 7.4
for 2 times, 300 nucroliter each time. The residual isotope was detected by Hidex
CHAMELEON V micro-beta countter and the ICs value of sach compound binding to GCGR

was calculated with non-linear regression,

Shown in Tables 1-7 below are the structures and in vitro activities of 172 exernplary
compounds of formula (I). AU 172 mm?cunds were found {o bind to glucagon receptor and
inhibit the level of glucagon downstream cAMP to various degrees as indicated by their ICs
values (ICso being the concentration of an inhibitor where the response or binding is reduced by

half) included in the following tables,

Table |
n-N
§N
o
R, \}/ e Ro=
HEL D COH
E \“]\ ¥ B G0,
\\fff . %\/’\Ra 3 ﬁ@gﬁﬁ@
T B BOLM
G * indicium of chirality
. _ RT3 5T s CAMP
Compounsd R, Ry R, Chirality s Cso
’ ‘ T ey | e
i-1 isopropyl Fh D R 27 4550
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1-2 isopropy! Ph F SR 1216 113
1.3 isopropyl Ph E S8 1871{43%) 33
14 isopropyl CFy iy SR 4313 >A0000
1-5 isobutyl Ph o RV 175 4134
1-& a-propyl Ph E SR 2614 31
1-7 mepropyl Ph D SR 211 3330
1-8 n-propyl CFy D S& &5t >3G000
-8 isobutyl CF,y 3 SR 856 17108
1-10 seo-Butyl Ph E SR 186T(34%) 23
i-11 sec-Butyl Ph ) SR 72 2538
i-12 isobutyl Bu I3 SE 455 6709
1-13 m-butyl Ph G SR 314 =300
i-14 m-butyl ¥, 0 SR 379 3454
i-15 r-tatyl pyridin-2-y1 E RY 578 386
i-16 n-butyl pyridin-2-yi I RV 203 15656
1-17 tsopropyl 4-fluorophenyl E SR ERSRENREZY 322
i-18 isopropyl 4-fluorophenyl D SR 122 4351
1-19 n-butyl Bu E SE 4408 243
120 a-butyl Bu b S8 562 15240
1-21 sec-Butyl Bu B SR 3311 136
1-22 sec-Butyl Bu D SR 246 10321
1-23 isopropyl ‘Bu 3 SE 18674 180
i-24 isopropyl Hu ) SE 314 >30000
1-25 isopropyl | d-methoxyphenyl E Y 30000 384
1-36 isopropyl | d-methoxyphenyl B SR 198 4384
§-27 tsobutyl d-fluorophenyl H SR >3G000 118
1-28 isobutyl 4-fluorophenyl o SR 563 4761
1-28 sec-Buiyl 4-fhucrophenyl E SR 4747 114
1-38 sec-Butyl 4-fluorophenyl D S& 347 3411
131 sec-Bulyl CF, H SR >30000 88
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1-32 sec-Butyl ¥y 0 SR 85 3478
1-33 s-butyl CHy B SR 30000 1423
1-34 sec-Futyl CFy B & 16103 42
i-38 sec-Butyl CF;y E R »30000 384
1-36 sec-Butyl N Y HE hY ase 2042
1-37 sec-Butyl CHy D 8 1644 3354
1-38 m-butyl pyridin-2-yi F SR 1879 86
1-3% isopropyl £ B A 2853 48333
144 wopropyl Fh 53 Ry >30000 162
i-41  isopropyl FPh o 5 197 2714
142 faopropyl Ph 0 &8 3921 2830
1-43 m-butyl Pyridin-2-yt B § 1479 4637
1-44 m-butyl Pyridin-2-vl H R >30000 8299
1-45 a-butyl Pyridin-2-yi I3 8§ 338 2537
1-46 sbutyl Pyridin-2-vi D B 702 >30000
1-47 sec-Butyl Ph H § 226(28%:) 36.9¢
1-48 seo-Butyl Ph L 8 >3O 164.1
1-48 sec-Butyl Ph D § Q2 2047
1-58 sec-Batyl P D & 82 2732
1-51 si-brugyl CF, H hY 6174 338
1-82 s-butyl CF, B R 3004 4387
1-33 m-butyl CF;y I3 Ay 351 1874
1-54 s-butyl CF; B R 3073 3673
1-55 isopropyl CF E A >30000 1387
1-56 isopropyl CF; B R =30048 164
1-57 isopropyl CFy I3 S 2498 >30000
1-38 isopropyl 1 D R 875 >30000
1-59 isobutyl Ph E 3008 26
168 isobutyl Ph E i »30000 114
i-681 isobutyl P£h D § M 3248
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1-62 isobutyl Ph I R 876 2048
153 isopropyl Ph F 5 1528 28
i-64 1sopropyt Ph G & I1E] >3O000

* the munber in pathenthesis represents the percentage of inhibition when a compound

was admunistered at the concentration of 30 pM.

Table 2

N-O
,}iﬁ; Ry

5\
[ ;.f’"

ahy
HN -
Tk
P NN/\{{QRG
a O

. g o8 Cso™™
Compoond Ra Ry R, Chirality (M) M)
a1 isopropyl By ks SE 2905 240
2-2 isopropyl Ho H SR 171 878
2.3 a-butyl Hu Et SR > 33000 225
24 m-butyl Hu H S8 i64 330
3-8 isobatyl By Et S8 §245(63%) 383
26 syl Ba H AV 236 Ba31
27 a-batyl Fh Eit SR 1206(27%4) 44
2-§ a-butyl Ph H SR T 934
Y isobutyl Ph Bt RV 1492¢31%) 165
2-10 tsobutyl Ph H S8 124 N
2-11 isopropyl Thiophene Ht S& 3663(38%%) 18¢
312 isopropyl Thiophens H S& 354 S03.55
2-13 m-butyl Thiophene H S8 126 3124
2-14 sobuty Thiophene H R 374 1386
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-1 cyclopentyl Ph H SR 106 450.3
2-16 cyciohexyl Ph Bt SE 178 4381
217 cyvclohenyl Ph H AT 54 51
2-18 sec-Botyl Ph Et S B30 467
218 sec-Buty! Ph H Ay 4% 473.4
2-20 sec-Butyl Ph Bt 217 3383
2-21 sec-Butyl Ph H & 835 5694
222 isopropyl Ph Bt & &§73 2451
2-23 isopropyi Ph H Sy 537 1602
2-24 isopropyl 4-FE-Ph Bt SR 268235%) 2479
2-28 isopropyl 4-F-Fh H A 58 1187
228 isopropyl Fh H SR 40 370
2-27 isopropyvi Ph Hi § 634 &1
2-28 isopropyl Ph H Y 38 295
2-29 sec-Butyl CFs Bt § 1816{18%) 172
2-30 sec-Butyl CF,y H S 166 330
2-31 isopropyvi Ph Me SR 204 a7
2-32 p-butyl Ph Me SR &16 147
2-33 a-butyl Ph Bt F 1038 2834
2-34 s-butyl Fh Bt S 30000 3837
2-38 #-batyl Ph H R 44 851.8
238 bty Ph H 8 189 3384
2-37 m-busyl pyridin-3-yi Bt § 1098 89.7
3-38 a-butyl pyridin-2-yi Et 8 226 688
2-39 s-butyl pyrdin-2-vi H & >30000 G717
240 m-butyl pyridin-2-vi H R 1038 138.4
2-41 isobutyl Ph £y A 388 7115
243 isobutyl Fh Bt & 432 2478
243 isohuiyl Ph H hY >3OO00 3813
2-44 wsobutyt Ph H R 198G 3343
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2-45 a-haiyl CF,y Bt F >30000 1182
2-46 r-butyi CF; Et B RATEHEY 2882
247 byl CFy H § 254 4276
2-48 a-butyl ¥y H £ 1181 i5T1
2-4% wsopropyl Ph Me & 285 558
Table 3
1
E'jif o
ey
o N N ,@ R
O
O G
. . . . Igwbmdmg ECﬁ(}CAM 14
Compound Ry Ry R; | Chirality (o) (M)
3-1 rebutyl | S-phenyl-1,3d-oxadiazole | H BN 35 1743
3-2 isopropyl | S-phenyl-1,3 4-oxadiazole | B SR i7 2802
3-3 iyl | S-phenyi-1,3,4-oxadisgzole | Ft SR 1323 9326
3-4 isopropyl | Sphenyl-1,3,4-oxadiazale | Ei S& 278 1231
3-8 sec-Butyl | S-phenyl-1.3,4-oxadiazole | Bt S8 963 311
3-8 sec-Butyl | S-phenyl-1,3 d-oxadiavols | H SR 58 638
S-{4-Huorophenyl}-1,3,4-
3-7 sec-Butyl ) Rt SR 246 159
oxadiazol-2-vl
S-{4-huorophenyl})-1,3,4- )
3-8 sec-Buatyl H SR 74 7
oxadiazod2-v
S-{4-fheorophenyvil-1,3,4-
3-8 isopropyl Et SR >30000 443
oxadiazol-2-v1
) S-{d-fluorophenyi)-1,3.4-
316 isopropyl ) H SR 143 4304
oxadiazol-2-yl
311 isopropyl | S-phenyl-1,2,4-oxadlazole | H SR 318 Y
3-12 isopropyl | S-phenyi-1,3 4-oxadiazole | Fi Y >30000 277
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3-13 tsopropyl | S-phenyl-1,3 4-oxadiazole | Bt R »30800 2087
314 wwopropyl | S-phenyl-1,3 4-oxadiazole | H by 936.9 1776
3-15 wopropyl | S-phenyvi-1,34-oxadiazole | H & 21 6318
Table 4
i R Rb
Rl e
T o
o S 6
577
Compound R, R, Z | R | Chirality KC;Q;Z% 1"?,5;;;@
4-1 isopropyl benzoldjoxazele | € | Bt AV G68 93.7
4-2 a-butyl benzo{dioxazele | O | Bt SR 798 1187
4-3 isopropyl benzo{dioxazole | € | H SE 34 2219
4.4 m-butyl bernwoldloxazole | C | B S& 101 1084
4-5 isopropyl heneoldjoxazele | C | Bt Iy 714 26.5
4-8 isopropyl benzofdijonazole | € | B & »>3000 134
4-7 tsopropy! benzofdioxarole | C | H S 28 850.7
4-8 isopropyyl benzo[dlosazole | C | H R 372 1478
49 s~butyl henzo{djoxazole | C | Et B 6015 185.7
4-18 s-butyl benzofdjoxazcle | € | H & 1496 1560
4-11 cyclopentyl | bemsoldloxazole | € | Et £ 7585 2369
4-12 cyclopentyl | beneo{dloxazole | © | H R 2388 7535
4-13 isohutyl benzoldjoxazole | C | Bt R 31559 3606
4-14 inobutyl benzofdjoxazsle | C | H Fi¢ i11.8 8172
4-18 a-butyi benszoldjoxazole | © | Bt S 338 43
416 n-butyl benzo{dioxazole | C | H 5 38 78S
4-17 isobutyl beneo{djoxazole | C | Bt & 743 96
4-18 isobutyl benzo{dloxazole | C | H AY 83 1751
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4-1% sec-butyl benrofdioxazole | € | Et & 446 52
420 seo-butyl benzofdionszole | C | H § 17 R4
4.21 sec-butyl benzoldloxazele | C | Bt R 923 242
4-22 seo-butyl benzofdloxazole | € | H &8 &4 &54
4-23 cyclopentyl | beneofdjoxazole | € | Et A 308 63
$.24 cyclopentyl | benzofdioxazele | C | B 5 95 R&2
4-38 tsopropyl benzofdihiazele | € | Br 5 18&.1 30.3
426 isopropyl benzofdithiazole | © | H & 423 1319
4-27 isopropyl benzofdithiazole | N | Bt hY 1266 423
4-28 sopropyl benpoldithiascle | N | H & 477 2688
4-29 1sopropyl benzo[djoxazole | N | Et 5 2848 534
4-30 isopropyl benzofdioxazole | N | H § 41.8 2377
Table 5

Compound Ra Ecgg;l;j?g z{:;ig;“
5-1 isopropyl Ph Bt S 637 82
52 isopropyl Ph H 20 211
3-3 tsopropyl Ph Ht hY 1744 714
54 isoprapyl Ph H & 341 93
5-5 sec-Buiyl Ph Et hY 876 46
S8 seo-Butyl Ph H § 13.47 23¢
5-7 n-hutyl Ph Ht & 1023 (32%;) 59
3-8 #-butyl Ph H & 14.04 R
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Table &

Q N,
\E ) g QR
o P
\//\n/ \nx Ed
R O
. s 1 icsﬂbmdmg XCSQCFQ{EP
Compound R, Ry, R, Chirality (M (M)
&-1 isopropyl benzolditiasscle Et SE >30000 85.6
&2 isopropyl benzo{dithiazole H SR 1169 132.6
Table 7
Ef"ﬂ\:‘\')?/ Rb
QAJ ’\.\ff'{’j
. \ A
o \Lr N OR
TN S RS N
5 Y
O Q
. o ingbmdmg’ ICSQG.AM?
Compound B By R Chirality (oM (M)
7-1 isopropyl benwoldioxazole Ht SK »30000 487
72 isopropyl benzoldioxarole H SR 176.5 262
73 isopropyi benwoldithiazole Et 58 2108 292
74 isopropyl benzo{dlthiapole H SR 75 209

EXAMPLE 7: Comparison of the potency of compounds of formula (I} with a structerally close
known compound

Four tested compounds were selected to compare their in vitro potency with a structurally
close known compound, The structure of the known compound is shown in Table 8 below.
A functional assay with secondary messenger cAMP detection by the HTRF method

shows downstream signaling to GCGR upon treatment with tested compounds. The HTRF
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CAMP assay was performed by following the manufacturer guidance. Primary human
hepatocytes, pre-fucubated with tested compounds at various concenirations, were stimulated
with recombinent glucagon and the ICsp values were determined by the non-linear regression

based on the amount of cAMP production.
Results obtained from this study are demonstrated in the table below,

Table 8. Comparison iz vitro potency of compounds of formula (I) with 2 known

compound.
Compound HOsa™™ (M) human hepatocytes
g
k%"“ &v \//L CH]
1335
\TQ\ I
O
! REES
Conpound 1.48 18
Compound 2-18 i5
Compound 4-28 _ 62
Compound 438 33

These resulis show that four compounds of formula (1) exhibited swuch higher potency in
inhibiting cAMP production in human hepatocytes, as compared to a structuraily close

compound known in the field.

OTHER EMBODIMENTS
All of the features disclosed in this specification may be combined in any combination.
Each feature disclosed in this specification may be replaced by an alternative feature serving the
same, equivalent, or similar purpose. Thus, unless expressly stated otherwise, each feature

disclosed is only an example of a generic series of equivalent or similar features.
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Purther, from the above description, one skilled in the art can easily ascertain the
essential characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to various

usages and conditions. Thus, other embodiments are also within the claims,



WHAT IS CLAIMED IS:

1. A compound of formula (1):

L X
PR
= <
R1 R2
@)

O}
or a pharmaceutically acceptable salt thereof,

wherein

— Ry Rq
N-N N-© o-N N/Q N/@
o }{LO\>—R3 }{LN)—Rs, }{gN\>—R3, s . |

R2 is -CH2CH2CO2Rs or -CH2CH>SO3zH;

L is —X-CH(Rs)- or -CH(Rs)-X-, X being NH or O; and

ZisCorN,
in which Rs is C1.6 alkyl, aryl, or heteroaryl, the C1.¢ alkyl being optionally substituted with one
to three halo moieties and each of the aryl and heteroaryl being optionally substituted with one to
three moieties selected from the group consisting of Ci1.6 alkyl, Cs.10 cycloalkyl, aryl, halogen
substituted Ci.6 alkyl, C1.6 alkoxy, and halo; R4 represents one to three moieties selected from the
group consisting of H, halo, hydroxyl, cyano, amino, Ci1. alkyl, C1.6 alkoxy, halogen substituted
Cuiealkyl, and Cs.10 cycloalkyl; Rsis H, C1.6 alkyl, Cz-10 cycloalkyl or halogen substituted Ci.6
alkyl; and Re is C1-6 alkyl, Cz-10 cycloalkyl, or C1.10 heterocycloalkyl, the C1.6 alkyl being
optionally substituted with one to three moieties selected from the group consisting of halo,
hydroxyl, C1.6 alkoxy, and aryl, and each of the Cs.10 cycloalkyl and Ci.10 heterocycloalkyl being
optionally substituted with one to two moieties selected from the group consisting of C1.6 alkyl,

C1-6 alkoxy, and halo.
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I
2. The compound or salt of claim 1, wherein Ry is 31)\0 :
-N
O
}2% >Ry
N .
3. The compound or salt of claim 2, wherein L is -CH(Rg)-X-, X being NH or O.

N-N
| \>_R3
O .

4. The compound or salt of claim 3, wherein Ry is
N
5. The compound or salt of claim 3, wherein Ry is N .

6. The compound or salt of claim 3, wherein Ry is %\N
7. The compound or salt of claim 2, wherein L is —X-CH(Rs)-, X being NH or O.

8. The compound or salt of claim 2, wherein Rz is C1.6 alkyl, optionally substituted

phenyl or pyridinyl.

9. The compound or salt of claim 2, wherein L is -CH(Rg)-X-, Re being C1.¢ alkyl.

N-N N-©
}{“\ \>_R3 }{“\ />_R3
10. The compound or salt of claim 1, wherein Ry is © , N , or
-N
@)
e
N , R3 being C1.6 alkyl, optionally substituted phenyl or pyridinyl; L is —X-CH(Rs)- or
—CH(Rs)-X-, Re being C1.6 alkyl; and Z is C.
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11. The compound or salt of claim 1, wherein Ry is }l)l\s
12. The compound or salt of claim 11, wherein L is —CH(Rs)-X-.

13. The compound or salt of claim 12, wherein X is NH and Z is N.

14. The compound or salt of claim 12, wherein Rg is C1.6 alkyl.

15. The compound or salt of claim 11, wherein L is =X-CH(Re)- and Z is C.
16. The compound or salt of claim 15, wherein Rg is C1.6 alkyl.

17. The compound or salt of claim 11, wherein Ry is H.

I
18. The compound or salt of claim 1, wherein Ry is %\S
being H; and L is —=X-CH(Rs)- or -CH(Rs)-X-, Rs being C1.6 alkyl.

, Ra

19. The compound or salt of claim 1, wherein Rz is C16 alkyl, aryl, or 6-membered
heteroaryl, the C1.6 alkyl being optionally substituted with one to three halo moieties and each of
the aryl and 6-membered heteroaryl being optionally substituted with one to three moieties
selected from the group consisting of methyl, trifluoromethyl, ethyl, propyl, isopropyl, butyl,
tert-butyl, F and CI.

20. The compound or salt of claim 1, wherein Rs is C1.6 alkyl or Cs.10 cycloalkyl, the Ci.6

alkyl being optionally substituted with one to three moieties selected from the group consisting

of fluoro, hydroxyl, methoxy, and phenyl.
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21. The compound or salt of claim 1, which is any one selected from the group consisting
of.

3-(4-((2-Methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)benzamido)
propanoic acid;

Methyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)
benzamido)propanoate;

Ethyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)
benzamido)propanoate;

3-(4-((2-Methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)
benzamido)propanoic acid;

3-(4-((3-Methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)benzamido)
propanoic acid;

Ethyl 3-(4-((1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)benzamido)
propanoate;

3-(4-((1-(4-(5-Phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)benzamido)propanoic
acid;

3-(4-((1-(4-(5-(Trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)benzamido)
propanoic acid;

3-(4-((3-Methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoic acid,;

Ethyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoate;

3-(4-((2-Methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)benzamido)
propanoic acid;

3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-methylbutyl)amino)benzamido)
propanoic acid;

2-(4-((1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)benzamido)ethane-1-
sulfonic acid;

3-(4-((1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-

yl)phenyl)pentyl)amino)benzamido)propanoic acid;
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Ethyl 3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoate;

3-(4-((1-(4-(5-(Pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)benzamido)
propanoic acid;

Ethyl 3-(4-((1-(4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-methylpropyl)
amino)benzamido)propanoate;

3-(4-((1-(4-(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-methylpropyl)amino)
benzamido)propanoic acid,;

Ethyl 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)
propanoate;

3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)benzamido)
propanoic acid;

Ethyl 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-methylbutyl)amino)
benzamido)propanoate;

3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
methylbutyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-methylpropyl)amino)
benzamido)propanoate;

3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
methylpropyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((1-(4-(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-methylpropyl)
amino)benzamido)propanoate;

3-(4-((1-(4-(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
methylpropyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((1-(4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-methylbutyl)
amino)benzamido)propanoate;

3-(4-((1-(4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-
methylbutyl)amino)benzamido)propanoic acid,

ethyl 3-(4-((1-(4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-methylbutyl)

amino)benzamido)propanoate;
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3-(4-((1-(4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
methylbutyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)
amino)benzamido)propanoate;

3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoic acid;

ethyl 3-(4-((1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoate;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)
butyl)amino)benzamido)propanoate;

ethyl 3-(4-(((1R)-2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)
butyl)amino)benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

3-(4-(((1R)-2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

methyl 3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoate;

(S)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propylamino)
benzamido)propanoate;

(R)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propylamino)
benzamido)propanoate;

(S)-3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propylamino)benzamido)propanoic acid,;

(R)-3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propylamino)benzamido)propanoic acid,;

ethyl (S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoate;

ethyl (R)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoate;
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(S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-
2yl)phenyl)pentyl)amino)benzamido)propanoic acid;

(R)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoate;

ethyl 3-(4-(((1R)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

3-(4-(((1R)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

ethyl (S)-3-(4-((1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoate;

ethyl (R)-3-(4-((1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoate;

(S)-3-(4-((1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

(R)-3-(4-((1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

ethyl (S)-3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)
propyl)amino)benzamido)propanoate;

ethyl (R)-3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)phenyl)
propyl)amino)benzamido)propanoate;

(S)-3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino)benzamido)propanoic acid;

(R)-3-(4-((2-methyl-1-(4-(5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino)benzamido)propanoic acid,;

ethyl (S)-3-(4-((3-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)

benzamido)propanoate;
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ethyl (R)-3-(4-((3-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoate;

(S)-3-(4-((3-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)propanoic acid,;

(R)-3-(4-((3-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

methyl (S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino)benzamido)propanoate;

(S)-2-(4-((2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino)benzamido)ethane-1-sulfonic acid;

ethyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-methylpropyl)amino)
benzamido)propanoate;

3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-
methylpropyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido)
propanoate;

3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

ethyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-3-methylbutyl)amino)
benzamido)propanoate;

3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-3-
methylbutyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido)
propanoate;

3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido) propanoic
acid;

ethyl 3-(4-((3-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoate;

3-(4-((3-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoic acid;
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ethyl 3-(4-((2-methyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoate;

3-(4-((2-methyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoic acid,;

3-(4-((1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

3-(4-((3-methyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoic acid,;

3-(4-((cyclopentyl(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)methyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-((cyclohexyl(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)methyl)amino)benzamido)propanoate;

3-(4-((cyclohexyl(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)methyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

Ethyl 3-(4-(((1R)-2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoate;

3-(4-(((1R)-2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

ethyl (R)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)amino)
benzamido)propanoate;

(R)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoic acid;

ethyl 3-(4-((1-(4-(5-(4-fluorophenyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-methylpropyl)
amino)benzamido)propanoate;

3-(4-((1-(4-(5-(4-fluorophenyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-

methylpropyl)amino)benzamido)propanoic acid,;
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3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoic acid;

ethyl (S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)amino)
benzamido)propanoate;

(S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoic acid;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-yl)phenyl) butyl)
amino)benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

methyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)amino)
benzamido)propanoate;

methyl 3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido)
propanoate;

ethyl (S)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido)
propanoate;

(S)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

ethyl (R)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido)
propanoate;

(R)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)benzamido)
propanoic acid;

ethyl (S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)
enzamido)propanoate;

(S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

ethyl (R)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)
benzamido)propanoate;

(R)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,2,4-oxadiazol-3-

yl)phenyl)pentyl)amino)benzamido)propanoic acid;

133



ethyl (S)-3-(4-((3-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)amino)
benzamido)propanoate;

ethyl (R)-3-(4-((3-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)amino)
benzamido)propanoate;

(S)-3-(4-((3-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)amino)
benzamido)propanoic acid;

(R)-3-(4-((3-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)butyl)amino)benzamido)propanoic acid,;

ethyl (S)-3-(4-((1-(4-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)
benzamido)propanoate;

ethyl (R)-3-(4-((1-(4-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)
benzamido)propanoate;

(S)-3-(4-((2-(4-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

(R)-3-(4-((1-(4-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)benzamido)propanoic acid;

methyl (S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)propyl)amino)benzamido)propanoate;

3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)pentyl)benzamido) propanoic
acid;

3-(4-(2-methyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)amino)propyl)benzamido)propanoic acid;

ethyl 3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)pentyl)benzamido)
propanoate;

ethyl 3-(4-(2-methyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)propyl)
benzamido)propanoate;

ethyl 3-(4-(2-methyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)butyl)
benzamido)propanoate;

3-(4-(2-methyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)amino)butyl)benzamido)propanoic acid;
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ethyl 3-(4-(1-((4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-
methylbutyl)benzamido)propanoate;

3-(4-(1-((4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-
methylbutyl)benzamido)propanoic acid,;

ethyl 3-(4-(1-((4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-
methylpropyl) benzamido)propanoate;

3-(4-(1-((4-(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-
methylpropyl)benzamido)propanoic acid,;

3-(4-(2-methyl-1-((4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)amino)propyl)benzamido)propanoic acid;

(S)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)propyl)
benzamido)propanoate;

(R)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)propyl)
benzamido)propanoate;

(S)-3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenylamino)propyl)benzamido)propanoic acid,;

(R)-3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenylamino)propyl)benzamido)propanoic acid,;

ethyl 3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-methylpropyl)amino)benzamido)
propanoate;

ethyl 3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)propanoate;

3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-methylpropyl)amino)benzamido) propanoic

acid;
3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)propanoic acid;
ethyl (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-methylpropyl)amino)benzamido)
propanoate;

ethyl (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-methylpropyl)amino)
benzamido)propanoate;
(S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-

methylpropyl)amino)benzamido)propanoic acid,;
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(R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylpropyl)amino)benzamido)propanoic acid,;

ethyl (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoate;

(R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)propanoic acid,;

ethyl (R)-3-(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(cyclopentyl)methyl)amino)
benzamido)propanoate;

(R)-3-(4-(((4-(benzo[d]oxazol-2-
yl)phenyl)(cyclopentyl)methyl)amino)benzamido)propanoic acid,

ethyl (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-methylbutyl)amino)benzamido)
propanoate;

(R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-methylbutyl)amino)benzamido)
propanoic acid;

ethyl (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoate;

(S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)propanoic acid,;

ethyl (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-methylbutyl)amino)benzamido)
propanoate;

(S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-methylbutyl)amino)benzamido)propanoic
acid;

Ethyl 3-(4-(((1S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylbutyl)amino)benzamido)propanoate;

3-(4-(((1S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylbutyl)amino)benzamido)propanoic acid,;

Ethyl 3-(4-(((1R)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylbutyl)amino)benzamido)propanoate;

3-(4-(((1R)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylbutyl)amino)benzamido)propanoic acid,;

ethyl (S)-3-(4-(((4-(benzo[d]oxazol-2-
yl)phenyl)(cyclopentyl)methyl)amino)benzamido)propanoate;

(S)-3-(4-(((4-(benzo[d]oxazol-2-
yl)phenyl)(cyclopentyl)methyl)amino)benzamido)propanoic acid,;
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ethyl (S)-3-(4-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-methylpropyl)amino)benzamido)
propanoate;

(S)-3-(4-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-
methylpropyl)amino)benzamido)propanoic acid,;

ethyl (S)-3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-methylpropyl)amino)nicotinamido)
propanoate;

(S)-3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-
methylpropyl)amino)nicotinamido)propanoic acid;

ethyl (S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-methylpropyl)amino)nicotinamido)
propanoate;

(S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylpropyl)amino)nicotinamido)propanoic acid;

ethyl (S)-3-(4-((3-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)amino)
benzamido)propanoate;

(S)-3-(4-((3-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-
yl)phenyl)butyl)amino)benzamido)propanoic acid;

ethyl (S)-3-(4-((2-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)propyl)amino)
benzamido)propanoate;

(S)-3-(4-((2-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-
yl)phenyl)propyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)amino)
benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)amino)
benzamido)propanoic acid,;

ethyl (S)-3-(4-((1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)pentyl)amino)benzamido)
propanoate;

(S)-3-(4-((1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)pentyl)amino)benzamido)
propanoic acid;

Ethyl 3-(4-(1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-methylpropoxy)benzamido)propanoate;

3-(4-(1-(4-(Benzo[d]thiazol-2-yl)phenyl)-2-methylpropoxy)benzamido)propanoic acid;

Ethyl 3-(4-(1-(4-(benzo[d]oxazol-2-yl)phenoxy)-2-methylpropyl)benzamido)propanoate;
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and

3-(4-(1-(4-(Benzo[d]oxazol-2-yl)phenoxy)-2-methylpropyl)benzamido)propanoic acid;
Ethyl 3-(4-(1-(4-(benzo[d]thiazol-2-yl)phenoxy)-2-methylpropyl)benzamido)propanoate;

3-(4-(1-(4-(Benzo[d]thiazol-2-yl)phenoxy)-2-methylpropyl)benzamido)propanoic acid.

22. The compound or salt of claim 21, which is any one selected from the group

consisting of:.

Methyl 3-(4-((2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)

benzamido)propanoate;

methyl 3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoate;

(S)-ethyl 3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propylamino)

benzamido)propanoate;

(S)-3-(4-(2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-

yl)phenyl)propylamino)benzamido)propanoic acid,;

ethyl (S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoate;

(S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-

2yl)phenyl)pentyl)amino)benzamido)propanoic acid;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)

benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-

yl)phenyl)butyl)amino)benzamido)propanoic acid,;

ethyl 3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-

yl)phenyl)butyl)amino)benzamido)propanoate;

3-(4-(((1S)-2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-

yl)phenyl)butyl)amino)benzamido)propanoic acid,;

ethyl (S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)amino)

benzamido)propanoate;

(S)-3-(4-((2-methyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-

yl)phenyl)propyl)amino)benzamido)propanoic acid,;
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ethyl (S)-3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-methylpropyl)amino)nicotinamido)
propanoate;

(S)-3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-
methylpropyl)amino)nicotinamido)propanoic acid;

ethyl (S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-methylpropyl)amino)nicotinamido)
propanoate; and

(S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
methylpropyl)amino)nicotinamido)propanoic acid.

23. A pharmaceutical composition comprising a compound or salt of claim 1 and a

pharmaceutically acceptable carrier.

24. Use of a compound or salt of claim 1 in the manufacture of a medicament for

reducing the glycemic level in a subject in need thereof.

25. Use of a compound or salt of claim 1 in the manufacture of a medicament for treating
a disorder associated with glucagon in a subject in need thereof, , wherein the disorder associated
with glucagon is selected from the group consisting of hyperglycemia, Type Il diabetes,
metabolic syndrome, impaired glucose tolerance, glucosuria, diabetic nephropathy, diabetic
neuropathy, diabetic retinopathy, hyperinsulinemia, insulin resistance syndrome, cataracts,

obesity, dyslididemia, hypertension and myocardial infarction.
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