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ABSTRACT

The present invention provides triazole carboxylic acids and
related compounds, as well as pharmaceutically acceptable
salts thereof, which are useful as glycolate oxidase inhibi-
tors. Pharmaceutical compositions and methods for treating
primary hyperoxaluria, type I (PH) and kidney stones are
also described.
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TRIAZOLE GLYCOLATE OXIDASE
INHIBITORS

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
U.S. Application No. 17/255,600, filed Dec. 23, 2020,
which is the U.S. National Stage Entry under § 371 of Inter-
national Application No. PCT/US2019/040690, filed Jul. 5,
2019, which claims priority to U.S. Provisional Application
No. 62/694,918, filed on Jul. 6, 2018, and U.S. Provisional
Application No. 62/827,573, filed on Apr. 1, 2019, which
contents are incorporated herein by reference in their
entireties.

BACKGROUND OF THE INVENTION

[0002] Kidney stone disease (KSD) has a prevalence of
approximately 10% in developed countries with lifetime
recurrence rates of up to 50% [Johri, et al. (2010) Nephron
Clin Pract. 116: ¢159]. KSD patients present with hematuria
and renal colic and medical treatment is essentially sympto-
matic. The administration of drugs to facilitate stone pas-
sage is effective for small stones (< 5 mm). For bigger
stones, extracorporeal sound waves or minimally invasive
surgery are used to break the stone into small pieces that
can more easily pass the urinary tract [Coe et al. (2005) J.
Clin. Invest. 115: 2598].

[0003] Approximately 75% of kidney stones contain pri-
marily calcium oxalate and elevated levels of urinary oxa-
late are found in up to 50% of KSD patients. Furthermore,
increased levels of urinary oxalate increase the risk of form-
ing kidney stones [Moe (2006) Lancet 367: 333; Sakhaee
(2009) Kidney Int. 75: 585; Kaufman et al. (2008) J Am
Soc Nephrol. 19: 1197]. In mammals, calcium has vital phy-
siological roles in so many processes that its levels are
tightly regulated. Oxalate, however, is a metabolic end-pro-
duct with no known physiological role. Oxalate is a divalent
anion that must be eliminated with the urine and tends to
precipitate as tissue-damaging insoluble calcium oxalate
crystals.

[0004] Primary hyperoxalurias (PH) are a group of rare
metabolic diseases, with autosomal recessive inheritance,
affecting the glyoxylate or the hydroxyproline pathways.
All of them have in common an overproduction of oxalate.
So far, three forms of primary hyperoxaluria have been iden-
tified. They are referred as primary hyperoxaluria types 1, 2,
and 3. Primary hyperoxaluria type 1 (PH1) is caused by
mutation of liver-specific enzyme alanine-glyoxylate ami-
notransferase (AGT). Primary hyperoxaluria type 2 (PH2)
is caused by mutation of glyoxylate reductase-hydroxypyr-
uvate reductase (GRHPR). Primary hyperoxaluria type 3
(PH3) is caused by mutation of 4-hydroxy-2-oxoglutarate
aldolase (HOGA1). PH1 eventually leads to renal failure
after several years. PH2 and PH3 have a less severe course.
Approximately 80% of PH patients suffer PH1, the most
severe PH type. Considering its statistical predominance,
most studies on PH essentially refer to PH1 [Salido et al.
(2012) Biochim Biophys Acta. 1822: 1453].

[0005] Since calcium levels are so tightly regulated in the
organism, changing them in urine is extremely difficult, and
it may also produce undesired effects in vital physiological
processes. Minor increases in urinary oxalate can produce
large effect on calcium oxalate crystal formation, and ele-
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vated levels of urinary oxalate are a major risk factor for the
formation of calcium oxalate kidney stones [Pak, et al.
(2004) Kidney Int. 66: 2032]. Consequently, a small
decrease in oxalate concentration could lower the calcium
oxalate level below saturation, and thus prevent calcium
oxalate stone formation. Irrespective of the urinary oxalate
levels in individuals with kidney stone disease, primary
hyperoxaluria, or secondary hyperoxaluria, lowering UOx
levels will decrease the contribution of oxalate to calcium
oxalate formation, and thus lower the probability of stone
formation and/or alleviate the severity of excessive calcium
oxalate deposition related conditions [Marengo et al. (2008)
Nat Clin Pract Nephrol. 4: 368].

[0006] The development of an effective drug that reduces
urinary oxalate levels can be a valuable therapeutic option in
the prophylaxis and treatment of conditions related to cal-
cium oxalate. Common approaches for treatment of uro-
lithiasis due to calcium oxalate include surgical removal of
stones, dietary changes increase fluid intake and to restrict
oxalate intake, urine alkalization, diuretics, and crystalliza-
tion inhibitors such as citrate, bicarbonate, and magnesium
[Moe, supra]. However, none of these therapeutic
approaches tackles the origin of the conditions. No drug
which specifically inhibits the endogenous biosynthetic for-
mation of oxalate is commercially available for the prophy-
laxis and treatment of calcium oxalate deposition related
conditions.

[0007] In humans, dietary oxalate contributes only 10-
50% to the amount of excreted urinary oxalate [Holmes, et
al. (2001) Kidney Int. 59: 270]. Most urinary oxalate is
derived from the endogenous metabolism, mainly in liver.
In humans, the major precursor of oxalate is glyoxylate.
Therefore, approaches to reduce the production of oxalate
must block the conversion of glyoxylate into oxalate, or
block the production of glyoxylate from its precursors. In
humans, the major precursor of glyoxylate is glycolate in a
reaction catalyzed by the peroxisomal liver enzyme glyco-
late oxidase (GO), also termed hydroxyacid oxidase 1. Phar-
macological inhibition of GO activity with small molecules
will diminish endogenous oxalate production and lead to a
reduction of calcium oxalate levels in the urine, thus provid-
ing a specific approach for prophylaxis and treatment of cal-
cium oxalate deposition and related conditions. There is evi-
dence that GO is a safe therapeutic target in humans. A
report describes a finding where a defective splice variant
of human GO in an individual simply causes isolated
asymptomatic glycolic aciduria with no apparent ill effects
[Frishberg, et al. (2014) J Med Genet. 51: 526].

BRIEF SUMMARY OF THE INVENTION

[0008] Provided herein are compounds according to For-
mula I,

0 o

and pharmaceutically acceptable salts thereof, wherein:
[0009] L is selected from O and S;
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[0010] A2 is selected from CR2 and N;

[0011] A3 is selected from CR3 and N;

[0012] A4 is selected from CR# and N;

[0013] A5 and AS are independently selected from CH
and N;

[0014] the dashed line connected to Z! is a double bond,
Z! is N, the dashed line connected to Z2 is a single
bond, and 72 is NRS; or

[0015] the dashed line connected to Z! is a single bond,
7.1 1s NR53, the dashed line connected to Z2 is a double
bond, and Z2 is N;

[0016] R! is selected from H, unsubstituted C,_¢ alkyl,
substituted C,¢ alkyl, —(C;—¢ alkylene)—OC(O)
—(Cy_¢ alkyl), and —(C;— alkylene)—OC(O)
—(Cy_ alkoxy);

[0017] R2 is selected from H and halogen;

[0018] R3 and R# are independently selected from H,
halogen, Ci_, alkyl, C,_1, alkoxy, Ce.1o aryl, Csy
cycloalkyl, 3- to 12-membered heterocyclyl, and 5- to
12-membered heteroaryl;

[0019] RS3 is optionally substituted with one or more
R3a;

[0020] R* is optionally substituted with one or more
R4e; and

[0021] each R3< and R4< is independently selected from
C1_12 alkyl, C1_12 alkoxy, C1_12 haloalkyl, C1_12 haloalk-
oxy, halogen, —OH, —CO,H, —SO3;, —CN, —NO,,
—N3, G515 alkenyl, C;_;, alkynyl, C;_g cycloalkyl, Cs g
halocycloalkyl, (Cs_ 1> aryl)>—M—, 3- to 12-mem-
bered heterocyclyl, 5- to 12-membered heteroaryl,
—NR),, —C(O)NR#),, —OC(O)N(Ra),, —S(O)
2N(Ra),, —NR«C(O)R?, —C(O)R?, and —OC(O)R?;

[0022] RS is selected from H, unsubstituted C,_¢ alkyl,
substituted C,¢ alkyl, C,; acyl, —(C,—; alkylene)
—OC(0)—Cy_¢ alkyl), and —(C;—¢ alkylene)
—OC(0)—(C,;_; alkoxy);

[0023] each M is independently selected from a cova-
lent bond, NR9, O, S, C,_¢ alkylene, and 2- to 6-mem-
bered heteroalkylene;

[0024] each Re is independently selected from H and
Cy¢ alkyl; and

[0025] each R? is independently selected from Ci
alkyl and C,_¢ alkoxy;

[0026] provided thatif Lis O, A2is CR2, A3is CR3, A4
is CR4, and A5 and A¢ are CH, then:

[0027] at least one of R2, R3, and R4 is other than H,

[0028] R2 is other than chloro or fluoro when R3 and
R4 are H,

[0029] R3 is other than chloro, fluoro, methyl, meth-
oxy, trifluoromethyl, or —OH when R2 and R4 are H,

[0030] R# is other than methyl, ethyl, isopropyl, tert-
butyl, methoxy, ethoxy, acetoxy, fluoro, or hydroxy
when RZ and R3 are H, and

[0031] R# is other than fluoro when R2 is fluoro and
R3is H;

[0032] provided thatif Lis O, A21s CR2, A3is N, A41s
CR4, and A5 and A6 are CH, then at least one of R2 and
R4 is other than H; and

[0033] provided thatif L is S, A2is CR2, A31is CR3, A4
is CR4, and AS and A° are CH, then: R# is other than
methoxy, 4-bromophenyl, or 4-fluorophenyl when R2
and R3 are H, and R3 is other than 4-bromophenyl or
4-fluorophenyl when R2 and R4 are H.

[0034] Also provided herein are pharmaceutical composi-
tions containing one or more triazole compounds as
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described herein (e.g., a compound of Formula [, Formula
la, Formula Ib, Formula Ic, or Formula II) and a pharmaceu-
tically acceptable excipient.

[0035] Also provided are methods for treating primary
hyperoxaluria, type I (PH1). The methods include adminis-
tering to a subject in need thereof a therapeutically effective
amount of a compound described herein (e.g., a compound
of Formula I, Formula Ia, Formula Ib, Formula Ic, or For-
mula II).

[0036] Also provided are methods for treating kidney
stones. The methods include administering to a subject in
need thereof a therapeutically effective amount of a com-
pound described herein (e.g., a compound of Formula I, For-
mula [a, Formula Ib, Formula Ic, or Formula IT).

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 shows the structure of exemplary glycolate
oxidase inhibitors provided herein.

[0038] FIG. 2 shows the catalytic reactions used for assay-
ing glycolate oxidase activity.

DETAILED DESCRIPTION OF THE INVENTION
I. General

[0039] The present invention provides effective therapeu-
tic approaches for inhibiting biosynthetic formation of oxa-
late and for treating PH1 and other conditions related to
deposition of calcium oxalate. New triazole compounds
which are useful as glycolate oxidase inhibitors are pro-
vided, as well as methods for making and using the triazole
compounds.

II. Definitions

[0040] As used herein, the term “alkyl,” by itself or as part
of another substituent, refers to a straight or branched, satu-
rated, aliphatic radical having the number of carbon atoms
indicated. Alkyl can include any number of carbons, such as
Ci2, C13, C14, Cros, Crs, Cr7, G, Cig, Cii10, Co3, Coa,
C2_5, C2—6> C3_4, C3_5, C3—6> C4_5, C4—6 and C5—6- For example,
C,. alkyl includes, but is not limited to, methyl, ethyl, pro-
pyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, hexyl, etc. Alkyl can also refer to alkyl groups
having up to 20 carbons atoms, such as, but not limited to
heptyl, octyl, nonyl, decyl, etc. Alkyl groups can be substi-
tuted or unsubstituted. “Substituted alkyl” groups can be
substituted with one or more groups selected from halo,
hydroxy, amino, alkylamino, amido, acyl, nitro, cyano, and
alkoxy.

[0041] As used herein, the term “alkylene” refers to an
alkyl group, as defined above, linking at least two other
groups (i.e., a divalent alkyl radical). The two moieties
linked to the alkylene group can be linked to the same car-
bon atom or different carbon atoms of the alkylene group.
[0042] As used herein, the term “alkoxy,” by itself or as
part of another substituent, refers to a moiety having the
formula -OR, wherein R is an alkyl group as defined herein.
Examples of alkoxy groups include, but are not limited to,
methoxy, ethoxy, and isopropyloxy.

[0043] As used herein, the term “cycloalkyl,” by itself or
as part of another substituent, refers to a saturated or par-
tially unsaturated, monocyclic, fused bicyclic or bridged
polycyclic ring assembly containing from 3 to 12 ring
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atoms, or the number of atoms indicated. Cycloalkyl can
include any number of carbons, such as Cs, Cy6, Css,
Cs.s, Cyus, Cs.s, Ces, Cs.0, C3i10, C3.11, and Cs_1». Saturated
monocyclic cycloalkyl rings include, for example, cyclopro-
pyl, cyclobutyl, cyclopentyl, cyclohexyl, and cyclooctyl.
Saturated bicyclic and polycyclic cycloalkyl rings include,
for example, norbornane, [2.2.2] bicyclooctane, decahydro-
naphthalene and adamantane. Cycloalkyl groups can also be
partially unsaturated, having one or more double or triple
bonds in the ring. Representative cycloalkyl groups that
are partially unsaturated include, but are not limited to,
cyclobutene, cyclopentene, cyclohexene, cyclohexadiene
(1,3- and 1.4-isomers), cycloheptene, cycloheptadiene,
cyclooctene, cyclooctadiene (1,3-, 1,4- and 1,5-isomers),
norbomene, and norbornadiene. When cycloalkyl is a satu-
rated monocyclic Cs;-g cycloalkyl, exemplary groups
include, but are not limited to cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. When
cycloalkyl is a saturated monocyclic Cs;4 cycloalkyl,
exemplary groups include, but are not limited to cyclopro-
pyl, cyclobutyl, cyclopentyl, and cyclohexyl. Cycloalkyl
groups can be substituted or unsubstituted. “Substituted
cycloalkyl” groups can be substituted with one or more
groups selected from halo, hydroxy, amino, alkylamino,
amido, acyl, nitro, cyano, and alkoxy. The term “lower
cycloalkyl” refers to a cycloalkyl radical having from three
to seven carbons including, for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl.
[0044] As used herein, the term “heteroalkyl,” by itself or
as prt of another substituent, refers to an alkyl group of any
suitable length and having from 1 to 3 heteroatoms such as
N, O and S. For example, heteroalkyl can include ethers,
thioethers and alkyl-amines. Additional heteroatoms can
also be useful, including, but not limited to, B, Al, Si and
P. The heteroatoms can be oxidized to form moieties such
as, but not limited to, —S(O)— and —S(O),—. The het-
eroatom portion of the heteroalkyl can replace a hydrogen
of the alkyl group to form a hydroxy, thio, or amino group.
Alternatively, the heteroatom portion can be the connecting
atom, or be inserted between two carbon atoms.

[0045] As used herein, the term “heteroalkylene” refers to
a heteroalkyl group, as defined above, linking at least two
other groups (i.e., a divalent heteroalkyl radical). The two
moieties linked to the heteroalkylene group can be linked to
the same atom or different atoms of the heteroalkylene
group.

[0046] As used herein the term “heterocyclyl,” by itself or
as part of another substituent, refers to a saturated ring sys-
tem having from 3 to 12 ring members and from 1 to 4 het-
eroatoms of N, O and S. Additional heteroatoms can also be
useful, including, but not limited to, B, Al, Si and P. The
heteroatoms can be oxidized to form moieties such as, but
not limited to, —S(O)— and —S(0O),—. Heterocyclyl
groups can include any number of ring atoms, such as, 3 to
6,4106,5t06,3t08,4t08,5t08,6t08,31t09,31t010,3
to 11, or 3 to 12 ring members. Any suitable number of
heteroatoms can be included in the heterocyclyl groups,
suchas1,2,3, ord,orlto2 1to3, 1to4, 2to3,2to4,
or 3 to 4. The heterocyclyl group can include groups such as
aziridine, azetidine, pyrrolidine, piperidine, azepane, azo-
cane, quinuclidine, pyrazolidine, imidazolidine, piperazine
(1,2-, 1,3- and 1.4-isomers), oxirane, oxetane, tetrahydro-
furan, oxane (tetrahydropyran), oxepane, thiirane, thietane,
thiolane (tetrahydrothiophene), thiane (tetrahydrothio-
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pyran), oxazolidine, isoxazolidine, thiazolidine, isothiazoli-
dine, dioxolane, dithiolane, morpholine, thiomorpholine,
dioxane, or dithiane. The heterocyclyl groups can also be
fused to aromatic or non-aromatic ring systems to form
members including, but not limited to, indoline. Heterocyc-
lic groups can be saturated (e.g., azetidinyl, pyrrolidinyl,
piperidinyl, morpholine, oxetanyl, tetrahydrofuranyl, or tet-
rahydropyranyl) or unsaturated (e.g., 2,3-dihydrofuranyl,
2.5-dihydrofuranyl, 3.4-dihydropyranyl, 3,6-dihydropyra-
nyl, or 1,4-dihydropyridinyl). Heterocyclyl groups can be
unsubstituted or substituted. “Substituted heterocyclyl”
groups can be substituted with one or more groups selected
from halo, hydroxy, amino, oxo (=0), alkylamino, amido,
acyl, nitro, cyano, and alkoxy.

[0047] The heterocyclyl groups can be linked via any
position on the ring. For example, aziridine can be 1- or 2-
aziridine, azetidine can be 1- or 2- azetidine, pyrrolidine can
be 1-, 2-or 3-pyrrolidine, piperidine can be 1-, 2-, 3- or 4-
piperidine, pyrazolidine can be 1-, 2-, 3-, or 4-pyrazolidine,
imidazolidine can be 1-, 2-, 3- or 4-imidazolidine, pipera-
zine can be 1-, 2-, 3-or 4-piperazine, tetrahydrofuran can
be 1- or 2-tetrahydrofuran, oxazolidine can be 2-, 3-, 4-or
5-oxazolidine, isoxazolidine can be 2-, 3-, 4- or 5-isoxazo-
lidine, thiazolidine can be 2-, 3-, 4- or 5-thiazolidine, iso-
thiazolidine can be 2-, 3-, 4- or 5- isothiazolidine, and mor-
pholine can be 2-, 3- or 4-morpholine.

[0048] When heterocyclyl includes 3 to 8 ring members
and 1 to 3 heteroatoms, representative members include,
but are not limited to, pyrrolidine, piperidine, tetrahydro-
furan, oxane, tetrahydrothiophene, thiane, pyrazolidine, imi-
dazolidine, piperazine, oxazolidine, isoxazolidine, thiazoli-
dine, isothiazolidine, morpholine, thiomorpholine, dioxane
and dithiane. Heterocyclyl can also form a ring having 5 to
6 ring members and 1 to 2 heteroatoms, with representative
members including, but not limited to, pyrrolidine, piperi-
dine, tetrahydrofuran, tetrahydrothiophene, pyrazolidine,
imidazolidine, piperazine, oxazolidine, isoxazolidine, thia-
zolidine, isothiazolidine, and morpholine.

[0049] As used herein, the term “aryl,” by itself or as part
of another substituent, refers to an aromatic ring system hav-
ing any suitable number of ring atoms and any suitable num-
ber of rings. Aryl groups can include any suitable number of
ring atoms, such as 6,7, 8,9, 10, 11, 12, 13, 14, 15 or 16 ring
atoms, as well as from 6 to 10, 6 to 12, or 6 to 14 ring mem-
bers. Aryl groups can be monocyclic, fused to form bicyclic
(e.g., benzocyclohexyl) or tricyclic groups, or linked by a
bond to form a biaryl group. Representative aryl groups
include phenyl, naphthyl and biphenyl. Other aryl groups
include benzyl, having a methylene linking group. Some
aryl groups have from 6 to 12 ring members, such as phenyl,
naphthyl or biphenyl. Other aryl groups have from 6 to
10 ring members, such as phenyl or naphthyl. Some other
aryl groups have 6 ring members, such as phenyl. Aryl
groups can be substituted or unsubstituted. “Substituted
aryl” groups can be substituted with one or more groups
selected from halo, hydroxy, amino, alkylamino, amido,
acyl, nitro, cyano, and alkoxy.

[0050] As used herein, the term “arylalkyl” refers to an
aryl group that is bonded to a compound via an alkylene
group as described herein. Examples of arylalkyl groups
include, but are not limited to, benzyl and phenethyl.
[0051] As used herein, the term “heteroaryl,” by itself or
as part of another substituent, refers to a monocyclic or
fused bicyclic or tricyclic aromatic ring assembly containing
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5 to 16 ring atoms, where from 1 to 5 of the ring atoms are a
heteroatom such as N, O or S. Additional heteroatoms can
also be useful, including, but not limited to, B, Al, Si and P.
The heteroatoms can be oxidized to form moieties such as,
but not limited to, —S(O)— and —S(O),—. Heteroaryl
groups can include any number of ring atoms, such as 3 to
6,4106,51t06,3t08,4t08,5t08,6t08,31t09,31t010,3
to 11, or 3 to 12 ring members. Any suitable number of
heteroatoms can be included in the heteroaryl groups, such
as1,2,3,4,or5,orlto2,1t03,1to4,1t05,2t03,2t04,
2to05,3to4,or3to5. Heteroaryl groups can have from 5 to
8 ring members and from 1 to 4 heteroatoms, or from 5 to 8
ring members and from 1 to 3 heteroatoms, or from 5 to
6 ring members and from 1 to 4 heteroatoms, or from 5 to
6 ring members and from 1 to 3 heteroatoms. The heteroaryl
group can include groups such as pyrrole, pyridine, imida-
zole, pyrazole, triazole, tetrazole, pyrazine, pyrimidine, pyr-
idazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thio-
phene, furan, thiazole, isothiazole, oxazole, and isoxazole.
The heteroaryl groups can also be fused to aromatic ring
systems, such as a phenyl ring, to form members including,
but not limited to, benzopyrroles such as indole and isoin-
dole, benzopyridines such as quinoline and isoquinoline,
benzopyrazine (quinoxaline), benzopyrimidine (quinazo-
line), benzopyridazines such as phthalazine and cinnoline,
benzothiophene, and benzofuran. Other heteroaryl groups
include heteroaryl rings linked by a bond, such as bipyri-
dine. Heteroaryl groups can be substituted or unsubstituted.
“Substituted heteroaryl” groups can be substituted with one
or more groups selected from halo, hydroxy, amino, alkyla-
mino, amido, acyl, nitro, cyano, and alkoxy.

[0052] The heteroaryl groups can be linked via any posi-
tion on the ring. For example, pyrrole includes 1-, 2- and 3-
pytrole, pyridine includes 2-, 3- and 4-pyridine, imidazole
includes 1-, 2-, 4- and 5-imidazole, pyrazole includes 1-, 3-,
4- and S-pyrazole, triazole includes 1-, 4- and 5-triazole,
tetrazole includes 1- and 5-tetrazole, pyrimidine includes
2-, 4-, 5- and 6- pyrimidine, pyridazine includes 3- and 4-
pyridazine, 1,2,3-triazine includes 4- and 5-triazine, 1,2,4-
triazine includes 3-, 5- and 6-triazine, 1,3,5-triazine includes
2-triazine, thiophene includes 2- and 3-thiophene, furan
includes 2- and 3-furan, thiazole includes 2-, 4-and 5-thia-
zole, isothiazole includes 3-, 4- and 5-isothiazole, oxazole
includes 2-, 4- and 5-oxazole, isoxazole includes 3-, 4- and
5-1soxazole, indole includes 1-, 2- and 3-indole, isoindole
includes 1- and 2-isoindole, quinoline includes 2-, 3- and
4-quinoline, isoquinoline includes 1-, 3- and 4-isoquinoline,
quinazoline includes 2- and 4-quinoazoline, cinnoline
includes 3- and 4-cinnoline, benzothiophene includes 2-
and 3-benzothiophene, and benzofuran includes 2- and 3-
benzofuran.

[0053] Some heteroaryl groups include those having from
5 to 10 ring members and from 1 to 3 ring atoms including
N, O or S, such as pyrrole, pyridine, imidazole, pyrazole,
triazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-,
1,2.4- and 1,3,5-isomers), thiophene, furan, thiazole, iso-
thiazole, oxazole, isoxazole, indole, isoindole, quinoline,
isoquinoline, quinoxaline, quinazoline, phthalazine, cinno-
line, benzothiophene, and benzofuran. Other heteroaryl
groups include those having from 5 to 8 ring members and
from 1 to 3 heteroatoms, such as pyrrole, pyridine, imida-
zole, pyrazole, triazole, pyrazine, pyrimidine, pyridazine,
triazine (1,2,3-, 1.2,4- and 1,3,5-isomers), thiophene,
furan, thiazole, isothiazole, oxazole, and isoxazole. Some
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other heteroaryl groups include those having from 9 to
12 ring members and from 1 to 3 heteroatoms, such as
indole, isoindole, quinoline, isoquinoline, quinoxaline, qui-
nazoline, phthalazine, cinnoline, benzothiophene, benzo-
furan and bipyridine. Still other heteroaryl groups include
those having from 5 to 6 ring members and from 1 to
2 ring atoms including N, O or S, such as pyrrole, pyridine,
imidazole, pyrazole, pyrazine, pyrimidine, pyridazine, thio-
phene, furan, thiazole, isothiazole, oxazole, and isoxazole.
[0054] Some heteroaryl groups include from 5 to 10 ring
members and only nitrogen heteroatoms, such as pyrrole,
pyridine, imidazole, pyrazole, triazole, pyrazine, pyrimi-
dine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers),
indole, isoindole, quinoline,isoquinoline, quinoxaline, qui-
nazoline, phthalazine, and cinnoline. Other heteroaryl
groups include from 5 to 10 ring members and only oxygen
heteroatoms, such as furan and benzofuran. Some other het-
eroaryl groups include from 5 to 10 ring members and only
sulfur heteroatoms, such as thiophene and benzothiophene.
Still other heteroaryl groups include from 5 to 10 ring mem-
bers and at least two heteroatoms, such as imidazole, pyra-
7ole, triazole, pyrazine, pyrimidine, pyridazine, triazine
(1,2,3-, 1,2,4- and 1,3,5-isomers), thiazole, isothiazole, oxa-
7ole, isoxazole, quinoxaline, quinazoline, phthalazine, and
cinnoline.

[0055] As used herein, the terms “halo” and “halogen,” by
themselves or as part of another substituent, refer to a fluor-
ine, chlorine, bromine, or iodine atom.

[0056] As used herein, the term “cyano,” by itself or as
part of another substituent, refers to a carbon atom triple-
bonded to a nitrogen atom (i.e., the moiety —C=N).

[0057] As used herein, the term “carbonyl,” by itself or as
part of another substituent, refers to —C(O)—, i.e., a carbon
atom double-bonded to oxygen and bound to two other
groups in the moiety having the carbonyl.

[0058] As used herein, the term “amino,” by itself or as
part of another substituent, refers to a moiety —NRj;,
wherein each R group is H or alkyl. An amino moiety can
be ionized to form the corresponding ammonium cation.
[0059] As used herein, the term “hydroxy,” by itself or as
part of another substituent, refers to the moiety —OH.
[0060] As used herein, the term “carboxy,” by itself or as
part of another substituent, refers to the moiety —C(O)OH.
A carboxy moiety can be ionized to form the corresponding
carboxylate anion.

[0061] As used herein, the term “amido,” by itself or as
part of another substituent, refers to a moiety —NRC(O)R
or —C(O)NR,, wherein each R group is H or alkyl.

[0062] As used herein, the term “nitro,” by itself or as part
of another substituent, refers to the moiety —NO,.

[0063] As used herein, the term “oxo,” by itself or as part
of another substituent, refers to an oxygen atom that is dou-
ble-bonded to a compound (i.e., O=).

[0064] As used herein, the term “salt” refers to acid or
base salts of the compounds of the invention. Illustrative
examples of pharmaceutically acceptable salts are mineral
acid (hydrochloric acid, hydrobromic acid, phosphoric
acid, and the like) salts, organic acid (acetic acid, propionic
acid, glutamic acid, citric acid, fumaric acid, and the like)
salts, quaternary ammonium (methyl iodide, ethyl iodide,
and the like) salts. It is understood that the pharmaceutically
acceptable salts are non-toxic.

[0065] Pharmaceutically acceptable salts of the acidic
compounds of the present invention are salts formed with
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bases, namely cationic salts such as alkali and alkaline earth
metal salts, such as sodium, lithium, potassium, calcium,
magnesium, as well as ammonium salts, such as ammonium,
trimethyl-ammonium, diethylammonium, and tris-(hydrox-
ymethyl)-methylammonium salts.

[0066] Similarly acid addition salts, such as of mineral
acids, organic carboxylic and organic sulfonic acids, e.g.,
hydrochloric acid, methanesulfonic acid, maleic acid, are
also possible provided a basic group, such as pyridyl, con-
stitutes part of the structure.

[0067] The neutral forms of the compounds can be regen-
erated by contacting the salt with a base or acid and isolating
the parent compound in the conventional manner. The par-
ent form of the compound differs from the various salt forms
in certain physical properties, such as solubility in polar sol-
vents, but otherwise the salts are equivalent to the parent
form of the compound for the purposes of the present
invention.

[0068] As used herein, the term “excipient” refers to a
substance that aids the administration of an active agent to
a subject. By “pharmaceutically acceptable,” it is meant that
the excipient is compatible with the other ingredients of the
formulation and is not deleterious to the recipient thereof.
Pharmaceutical excipients useful in the present invention
include, but are not limited to, binders, fillers, disintegrants,
lubricants, glidants, coatings, sweeteners, flavors and colors.
[0069] As used herein, the terms “treat,” “treatment,” and
“treating” refer to any indicia of success in the treatment or
amelioration of an injury, pathology, condition, or symptom
(e.g., pain), including any objective or subjective parameter
such as abatement; remission; diminishing of symptoms or
making the symptom, injury, pathology or condition more
tolerable to the patient; reduction in the rate of symptom
progression; decreasing the frequency or duration of the
symptom or condition. In some situations, treating can
including preventing the onset of the injury, pathology, con-
dition, or symptom. The treatment or amelioration of symp-
toms can be based on any objective or subjective parameter;
including, e.g., the result of a physical examination.

[0070] As used herein, the terms “primary hyperoxaluria,
type I and “PH1” are interchangeable and refer to a condi-
tion caused by the deficiency of alanine:glyoxylate amino-
transferase (AGT), a liver enzyme. This deficiency causes
impaired glyoxylate metabolism in the liver and an ultimate
increase in oxalate synthesis, contributing to the formation
of calcium oxalate kidney stones.

[0071] As used herein, the term “kidney stone” refers to a
small, solid particle that occur in the kidneys, renal pelvis,
ureter, urinary bladder, and/or urethra. Commonly, kidney
stones contain or consist of calcium salt particles including,
but not limited to, calcium oxalate particles and calcium
phosphate particles (e.g., apatite particles or brushite parti-
cles). Kidney stones can also contain or consist of uric acid,
struvite (i.e., NH;MgPQO, - 6H,0 particles), and cystine (i.e.,
particles containing oxidized cysteine disulfide dimer). Kid-
ney stones typically range in size from less than a millimeter
in their largest dimension to 5 or more centimeters in their
largest dimension. Kidney stones often form in the kidney or
renal pelvis and, when they are small enough (e.g., less than
5 mm), they can pass through the ureter, bladder, and urethra
to be eliminated from the body via urination. Kidney stones
often cause severe pain in the side and back, below the ribs,
and severe pain in the lower abdomen and groin. Other
symptoms of kidney stones include, but are not limited to,
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pain upon urination, abnormally colored urine (e.g., pink,
red, or brown), cloudy urine, foul-smelling urine, nausea
and vomiting, a persistent need to urinate, low urine volume,
fever, and chills. The presence of kidney stones in the urinary
system can be confirmed using imaging techniques such as
abdominal X-ray, CT scan, and ultrasound.

[0072] The terms “glycolate oxidase” and “GO” are used
interchangeably to refer to the liver peroxisomal enzyme gly-
colate oxidase 1 (GO1), also known as hydroxyacid oxidase
1 (HAO1). The human enzyme is cataloged under NCBI
Accession No. NP_060015.1 and UniProtKB Reference
No. Q9UIMSE. The mouse enzyme is cataloged under Gen-
Bank Accession No. EDL.28373.1 and UniProtKB Reference
No. Q9WU19. The enzyme catalyzes the conversion of gly-
colic acid to glyoxylic acid, an oxalic acid precursor.

[0073] As used herein, the term “administering” refers to
oral, topical, parenteral, intravenous, intraperitoneal, intra-
muscular, intralesional, intranasal, subcutaneous, or intrathe-
cal administration to a subject, as well administration as a
suppository or the implantation of a slow-release device,
e.g., a mini-osmotic pump, in the subject.

[0074] As used herein, the term “subject” refers to a person
or other animal to whom a compound or composition as
described herein is administered. In some embodiments, the
subject is human. In some embodiments, the subject is a
human having a mutation in the AGXT gene encoding ala-
nine-glyoxylate amino transferase (AGT).

[0075] As used herein, the terms “effective amount” and
“therapeutically effective amount” refer to a dose of a com-
pound such as a glycolate oxidation inhibitor that produces
therapeutic effects for which it is administered. The exact
dose will depend on the purpose of the treatment, and will
be ascertainable by one skilled in the art using known tech-
niques (see, e.g., Lieberman, Pharmaceutical Dosage Forms
(vols. 1-3, 1992); Lloyd, The Art, Science and Technology of
Pharmaceutical Compounding (1999); Pickar, Dosage Cal-
culations (1999); Goodman & Gilman’s The Pharmacologi-
cal Basis of Therapeutics, 117 Edition, 2006, Brunton, Ed.,
McGraw-Hill; and Remington: The Science and Practice of
Pharmacy, 21st Edition, 2005, Hendrickson, Ed., Lippincott,
Williams & Wilkins).

[0076] As used herein, the terms “about” and “around”
indicate a close range around a numerical value when used
to modify that specific value. If “X” were the value, for
example, “about X” or “around X would indicate a value
from 0.9X to 1.1X, e.g., a value from 0.95X to 1.05X, or a
value from 0.98X to 1.02X, or a value from 0.99X to 1.01X.
Any reference to “about X” or “around X” specifically indi-
cates at least the values X, 0.9X, 091X, 0.92X, 0.93X,
0.94X, 0.95X, 0.96X, 0.97X, 0.98X, 0.99X, 1.01X, 1.02X,
1.03X, 1.04X, 1.05X, 1.06X, 1.07X, 1.08X, 1.09X, and
1.1X, and values within this range.

III. Glycolate Oxidase Inhibitors

[0077]
mula I:

Provided herein are compounds according to For-

0 )



US 2023/0143491 Al

and pharmaceutically acceptable salts thereof, wherein:

[0078] L is selected from O and S;

[0079] A2 is selected from CR2 and N;

[0080] A3 is selected from CR3 and N;

[0081] A4 is selected from CR# and N;

[0082] A5 and AS are independently selected from CH
and N;

[0083] the dashed line connected to Z! is a double bond,
Z1 is N, the dashed line connected to Z2 is a single
bond, and 72 is NRS; or

[0084] the dashed line connected to Z! is a single bond,
71 1s NR53, the dashed line connected to Z2 is a double
bond, and Z2 is N;

[0085] R! is selected from H, unsubstituted C,_¢ alkyl,
substituted C, alkyl, —(C;—¢ alkylene)—OC(O)
—(Cy_¢ alkyl), and —(C;— alkylene)—OC(O)
—(Cy_ alkoxy);

[0086] R2 is selected from H and halogen;

[0087] R3 and R* are independently selected from H,
halogen, Ci_, alkyl, C,_1, alkoxy, Ce.1» aryl, Csy
cycloalkyl, 3- to 12-membered heterocyclyl, and 5- to
12-membered heteroaryl;

[0088] RS3 is optionally substituted with one or more
R3a;

[0089] R4 is optionally substituted with one or more
R4a; and

[0090] each R3< and R4< is independently selected from
C1_12 alkyl, C1_12 alkoxy, C1_12 haloalkyl, C1_12 haloalk-
oxy, halogen, —OH, —CO,H, —SO3, —CN, —NO,,
—N3, G2 alkenyl, C;_;, alkynyl, Cs_g cycloalkyl, Cs g
halocycloalkyl, (Cs_5 aryl)—M—, 3- to 12-membered
heterocyclyl, 5- to 12-membered heteroaryl, —N(R?),,
—CONR),, —OC(O)N(Ra),, —S(O),N(Ra),,
—NR«C(O)R?2, —C(O)R2, and —OC(O)R2;

[0091] RS is selected from H, unsubstituted C,_¢ alkyl,
substituted C,¢ alkyl, C,; acyl, —(C;—¢ alkylene)
—O0OC(0)—(Cy_¢ alkyl), and —(C;—¢ alkylene)
—OC(0)—(C,_¢ alkoxy);

[0092] each M is independently selected from a cova-
lent bond, NR<4, O, S, Cy¢ alkylene, and 2- to 6-mem-
bered heteroalkylene;

[0093] each Re is independently selected from H and
C¢ alkyl; and

[0094] each R? is independently selected from Ci
alkyl and C,_¢ alkoxy;

[0095] provided thatif Lis O, A2is CR2, A3 is CR3, A4
is CR4, and A5 and A6 are CH, then:

[0096] at least one of R2, R3, and R4 is other than H,

[0097] R2is other than chloro or fluoro when R3 and
R4 are H,

[0098] RS3 is other than chloro, fluoro, methyl, meth-
oxy, trifluoromethyl, or —OH when R2 and R4 are H,

[0099] R# is other than methyl, ethyl, isopropyl, tert-
butyl, methoxy, ethoxy, acetoxy, fluoro, or hydroxy
when R2 and R3 are H, and

[0100] R# is other than fluoro when R2 is fluoro and
R3 is H; provided that if L is O, A2 1is CR2, A3 is N,
A%41is CR4, and A5 and A6 are CH, then at least one of
R2 and R# is other than H; and

[0101] provided thatif L is S, A2 is CR2, A3is CR3, A4
is CR4, and A5 and A¢ are CH, then:

[0102] R* is other than methoxy, 4-bromophenyl, or
4-fluorophenyl when RZ and R3 are H, and

[0103] R3 is other than 4-bromophenyl or 4-fluoro-
phenyl when RZ and R4 are H.
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[0104] In some embodiments, compounds having a struc-
ture according to Formula [a, and pharmaceutically accep-
table salts thereof, are provided:

R? (1a)

[0105] In some embodiments, compounds having a struc-
ture according to Formula Ib, and pharmaceutically accep-
table salts thereof, are provided:

R3 R?
0
L 1
HN N
N

[0106] In some embodiments, compounds having a struc-
ture according to Formula Ic, and pharmaceutically accep-
table salts thereof, are provided:

(Ib)

- R? (1)

R

N NH
X
N

[0107] One of skill in the art will appreciate that com-
pounds according to Formula Ia may exist in tautomeric
forms according to Formula Ib and Formula Ic. As used
herein, the term “tautomer” refers to compounds produced
by the phenomenon wherein a proton of one atom of a mole-
cule shifts to another atom. See March, Advanced Organic
Chemistry: Reactions, Mechanisms and Structures, 4th Ed.,
John Wiley & Sons, pp. 69-74 (1992). For the purposes of
the present disclosure, the depiction of any particular tria-
zole is intended to encompass both tautomeric forms of the
triazole, generalized by the Z1—N—Z72 grouping in For-
mula .

[0108] In some embodiments, L. is O in compounds
according to Formula I and Formula Ia. In some embodi-
ments, L is S in compounds according to Formula I and
Formula Ia.

[0109] In some embodiments, R2 and R3 are indepen-
dently selected from H and halogen.

[0110] In some embodiments, R2 is halogen and R3 is H.
In some such embodiments, R4 is H.

[0111] In some embodiments, R2 is H and R3 is halogen.
In some such embodiments, R4 is H.



US 2023/0143491 Al

[0112] In some embodiments, R2 is H and R3 and R4 are
halogen.

[0113] In some embodiments, R4 is substituted with one or
more R# selected from C,.j, alkyl, C,, alkoxy, Cii»
haloalkyl, C;.;, haloalkoxy, halogen, —OH, —CO,H,
—803, —CN, —NOQ, —N3, C2-12 alkenyl, C2_12 alkynyl,
Cs-g cycloalkyl, Cs-g halocycloalkyl, Cs-15 aryl, C;.15 ary-
lalkyl, 3- to 12-membered heterocyclyl, 5- to 12-membered
heteroaryl, —N(R<9),, —C(O)N(R%),, —OC(O)N(Ra),,
—S(0),N(Ra),, —NR«C(O)R2, —C(O)R?, and —OC(0O)
R2. In some embodiments two R4 groups on the same car-
bon atom of R# are taken together to form a cycloalkyl
group (i.e., a spirocycloalkyl group such a spirocyclopropyl)
or a halocycloalkyl group (i.e., a spirohalocycloalkyl group
such as 1,1-difluorospirocycloprop-2-yl).

[0114] In some embodiments, R2 and R3 are H in com-
pounds of Formula la. In some such embodiments, R4 is
selected from halogen, C_;, alkyl, Ce_1, aryl, 3- to 12-mem-
bered heterocyclyl, and 5- to 12-membered heteroaryl, each
of which is optionally substituted with one or more R%. In
some embodiments, R4 in compounds of Formula [ and For-
mula Ia is chloro, bromo, or iodo. In some embodiments, R4
in Compounds of Formula [ and Formula la is 3- to 12-
membered heterocyclyl, which can be unsubstituted or sub-
stituted with R44. For example, R4 can be unsubstituted or
substituted aziridinyl, unsubstituted or substituted azetidi-
nyl, unsubstituted or substituted pyrrolidinyl, unsubstituted
or substituted piperidinyl, unsubstituted or substituted aze-
panyl, unsubstituted or substituted imidazolidinyl, unsubsti-
tuted or substituted piperazinyl, unsubstituted or substituted
tetrahydrofuranyl, unsubstituted or substituted tetrahydro-
pyranyl, unsubstituted or substituted oxazolidinyl, isoxazo-
lidinyl, unsubstituted or substituted thiazolidinyl, or unsub-
stituted or substituted morpholine. In some embodiments,
R4 is selected from morpholino (i.e., morpholin-4-yl), mor-
phonlin-2-yl, morpholin-3-yl, piperazin-1-yl, piperazine-2-
yl, and piperazine-3-yl. Heterocyclyl groups can be substi-
tuted with one or more R% groups. A nitrogen atom in a
piperazinyl group can be substituted with acetyl, as in the
case of 4-acetylpiperazin-1-yl for example.

[0115] In some embodiments, R4 in compounds of For-
mula I and Formula Ia is 5- to 12-membered heteroaryl,
which is optionally substituted with one or more R4« R4
can be, for example unsubstituted or substituted pyrrolyl,
unsubstituted or substituted pyridinyl, unsubstituted or sub-
stituted imidazolyl, unsubstituted or substituted pyrazolyl,
unsubstituted or substituted triazolyl, unsubstituted or sub-
stituted tetrazolyl, unsubstituted or substituted pyrazinyl,
unsubstituted or substituted triazinyl, unsubstituted or sub-
stituted indolyl, unsubstituted or substituted isoindolyl,
unsubstituted or substituted quinolinyl, unsubstituted or
substituted thiophenyl, unsubstituted or substituted furanyl,
unsubstituted or substituted thiazolyl, unsubstituted or sub-
stituted oxazolyl, unsubstituted or substituted pyrimidinyl.
In some embodiments, R4 is selected from pyrazolyl, pyri-
dinyl, thiophenyl, furanyl, pyrazinyl, thiazolyl, oxazolyl,
and imidazopyridinyl, each of which is optionally substi-
tuted with one or more R4¢. In some such embodiments,
R42 is selected from halogen, C,;, alkyl, and Csg
cycloalkyl. R4« can be, for example, fluoro, chloro, bromo,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, n-pentyl, branched pentyl, n-hexyl,
branched hexyl, n-heptyl, branched heptyl, n-octyl, or
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branched octyl cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, or cyclooctyl.

[0116] In some embodiments, R4 in compounds of For-
mula I and Formula Ia is selected from phenyl and biphenyl,
each of which is optionally substituted with one or more
R44. In some such embodiments, R4« is selected from Ci.
12 alkyl, C;» alkoxy, C;_1, haloalkyl, C,_j, haloalkoxy,
halogen, —CN, 5- to 12-membered heteroaryl, and
—C(O)N(R9),.

[0117] In some embodiments, R4 is unsubstituted phenyl
in compounds of Formula [a. In some embodiments, R4 is
phenyl substituted with —CN or halogen. R4« in such
instances can be, for example, —CN, bromo, or chloro. In
some embodiments, R* is phenyl substituted with C;_
alkyl, C;_j» haloalkyl, or C;j, haloalkoxy. R4¢ in such
instances can be, for example, methyl, ethyl, n-propyl, iso-
propyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
branched pentyl, n-hexyl, branched hexyl, n-heptyl,
branched heptyl, n-octyl, branched octyl, n-nonyl, branched
nonyl, n-decyl, branched decyl, n-undecyl, branched unde-
cyl, n-dodecyl, or branched dodecyl. R4 can be chloro-
methyl, dichloromethyl, trichloromethyl, fluoromethyl,
difluvoromethyl, trifluoromethyl, 2,2 2-trichloroethyl, 2,2,2-
trifluoroethyl, pentachloroethyl, pentafluoroethyl,
1,1,1,3,3,3-hexachloropropyl, 1,1,1,3,3,3-hexafluoropropyl,
or the like. R# can be chloromethoxy, dichloromethoxy, tri-
chloromethoxy, fluoromethoxy, difluoromethoxy, trifluoro-
methoxy, 2,2,2-trichloroethoxy, 2,2.2-trifluoroethoxy, pen-
tachloroethoxy, pentafluoroethoxy, 1,1,1,3,3,3-
hexachloropropoxy, 1.1,1.3,3,3-hexafluoropropoxy, or the
like. The R4« group can be bonded to the 2-position, the 3-
position, or the 4-position of the R4 phenyl group.

[0118] In some embodiments, R* is phenyl substituted
with —C(O)N(R9),. R4 in such instances can be, for exam-
ple, carbamoyl (i.e., —C(O)NH,) bonded to the 2-position,
3-position, or 4-position of the R4 phenyl group. In some
embodiments, R4 is phenyl substituted with 5- to 12-mem-
bered heteroaryl. R4« in such instances can be, for example,
isoxazolyl, oxazolyl, imidazolyl, pyrazolyl, pyridinyl, oxa-
zinyl, pyrimidinyl, pyrazinyl, pyridazinyl, each of which
can be bonded to the 2-position, 3-position, or 4-position
of the R4 phenyl group. In some embodiments, R4 is
4-(pyridinyl), e.g., 4-(pyridin-4-yl).

[0119] In some embodiments, R4 is biphenyl substituted
with Cy_1, alkyl, Ci_y, haloalkyl, or C;_j, haloalkoxy. R4
can be, for example, [1,1-biphenyl]-4-yl substituted with
R4 at the 2'-position, 3'-position, or 4'-position. R4 in
such instances can be, for example, chloromethoxy, dichlor-
omethoxy, trichloromethoxy, fluoromethoxy, difluoro-
methoxy, trifluoromethoxy, 2,2.2-trichloroethoxy, 2,2,2-tri-
fluoroethoxy,  pentachloroethoxy,  pentafluoroethoxy,
1,1,1,3,3,3-hexachloropropoxy, 1,1,1,3,3,3-hexafluoropro-
poxy, or the like.

[0120] Compounds of Formula I or Formula Ia where L is
O can include any of the R4/R4¢ combinations set forth
above. Likewise, compounds of Formula I or Formula Ia
where L is S can include any of the R4/R4¢ combinations
set forth above. In some embodiments, R4 in compounds
of Formula I and Formula Ia is halogen and L is O. In
some embodiments, R4 in compounds of Formula I and For-
mula Ia is halogen and L is S. In some embodiments, R4 in
Compounds of Formula I and Formula Ia is 3- to 12-mem-
bered heterocyclyl and L is O. In some embodiments, R4 in
Compounds of Formula I and Formula Ia is 3- to 12-mem-
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bered heterocyclyl and L is S. In some embodiments, R4 in
Compounds of Formula [ and Formula Ia is 5- to 12-mem-
bered heteroaryl and L is O. In some embodiments, R4 in
Compounds of Formula [ and Formula Ia is 5- to 12-mem-
bered heteroaryl and L is S.

[0121] In some embodiments, R* is unsubstituted phenyl
and L is O in compounds of Formula Ia. In some embodi-
ments, R* is unsubstituted phenyl and L is S in compounds
of Formula [a. In some embodiments, R4 is phenyl substi-
tuted with —CN or halogen and L is O. In some embodi-
ments, R# is phenyl substituted with —CN or halogen and L.
is S. In some embodiments, R# is phenyl substituted with
Cy.1> alkyl, Cy.1; haloalkyl, or C, i, haloalkoxy and L is
O. In some embodiments, R* is phenyl substituted with
Cy.1> alkyl, Cy.1; haloalkyl, or C, i, haloalkoxy and L is
S. In some embodiments, R4 is phenyl substituted with
—C(O)N(R9), and L is O. In some embodiments, R4 is phe-
nyl substituted with —C(O)N(R9), and L is S. In some
embodiments, R4 is phenyl substituted with 5- to 12-mem-
bered heteroaryl and L is O. In some embodiments, R4 is
phenyl substituted with 5- to 12-membered heteroaryl and
L is S. In some embodiments, R4 is biphenyl substituted
with Cy_, alkyl, C,_;, haloalkyl, or C,_;, haloalkoxy and
L is O. In some embodiments, R4 is biphenyl substituted
with Cy_}, alkyl, Ci.;> haloalkyl, or C;_.;, haloalkoxy and
LisS.

[0122] The ring containing A2, A3, A4, A5, and AS in
compounds of Formula I can be any one of a number of
nitrogen-containing heterocycles including, for example,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,2,3-triazi-
nyl, 1,2,4-triazinyl, and 1,3,5-triazinyl. In some embodi-
ments, A3 is N. In some such embodiments, A2 is CR2, A4
is CR4, A3 is CH, and A is CH, i.e., the ring containing A2,
A3, A4 A5, and AS is a pyridin-3-yl group. In some embo-
diments, R2 is H. In some embodiments, the ring containing
A2 A3, A4, A5, and AS is a 4-substituted pyridin-3-yl group,
ie.,A31sN; A2 A5 and A¢ are CH; and A41is CR4. In some
such embodiments, R4 is selected from halogen, unsubsti-
tuted or substituted C,_, alkyl, unsubstituted or substituted
Cs.1» aryl, and unsubstituted or substituted Cs_g cycloalkyl.
In some embodiments, R4 is fluoro, chloro, bromo, unsub-
stituted phenyl, and R4e-substituted phenyl. R4 can be, for
example, C_, alkyl, C;_y, alkoxy, C;_;, haloalkyl, or Cy_j,
haloalkoxy. In some embodiments, R4 is phenyl and R4 is
chloromethyl, dichloromethyl, trichloromethyl, fluoro-
methyl, difluoromethyl, trifluoromethyl, chloromethoxy,
dichloromethoxy, trichloromethoxy, fluoromethoxy, difluor-
omethoxy, or trifluoromethoxy. The R4 group can be
bonded to the 2-position, the 3-position, or the 4-position
of the R4 phenyl group. In some embodiments, the ring con-
taining A2, A3, A4, A5, and A% in compounds of Formula [
is a nitrogen-containing heterocycle (e.g., an optionally sub-
stituted pyridinyl-3-yl moiety) as described above, wherein
L is O. In some embodiments, the ring containing A2, A3,
A4, A5, and AS in compounds of Formula I is a nitrogen-
containing heterocycle as described above, wherein L is S.

[0123] Compounds of Formula [ and Formula Ia include
acids, wherein R! is H, as well as esters. In some embodi-
ments, the ester is a compound wherein R! is unsubstituted
Cy alkyl, substituted C;¢ alkyl. R! can be, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, n-pentyl, branched pentyl, n-hexyl,
branched hexyl, benzyl, phenethyl, or the like. In some
embodiments, R1 is unsubstituted methyl or methyl substi-
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tuted with a heterocyclic moiety such as a 5-methyl-2-oxo-
1,3-dioxol-4-yl group. In some embodiments, the ester is an
(acyloxy)alkyl ester wherein R! is —(C;— alkylene)
—OC(0)—(C;_¢ alkyl). In some embodiments, the ester
is an [(alkoxycarbonyl)oxyJalkyl ester wherein R! is —(C;
—s alkylene)—OC(0)—(C,_ alkoxy) (e.g., ((isopropoxy-
carbonyl)oxy)methyl). Acids and esters according to For-
mula I can have any combination of A2, A3, A4, A5, AS,
L, R!, R2, R3, and R# as set forth above. In some embodi-
ments an ester, wherein R! is unsubstituted C, ¢ alkyl, sub-
stituted Cy¢ alkyl, —(C;—¢ alkylene)}—OC(0O)—(C;_5
alkyl), or —(C;— alkylene)—OC(0O)—(C,_ alkoxy),
can act as prodrug. In such instances, an active compound
in which R! is H is generated upon ester hydrolysis follow-
ing administration to a subject. Rl and R5 can include
further prodrug moieties in the compounds of the present
disclosure including, but not limited to, cleavable carbonate,
carbamate, anhydride, and disulfide moieties.
[0124] The compounds provided herein may be further
substituted. In general, the term “substituted,” whether pre-
ceded by the term “optionally” or not, means that one or
more hydrogens of the designated moiety are replaced
with a suitable substituent. Unless otherwise indicated, an
“optionally substituted” group may have a suitable substitu-
ent at each substitutable position of the group, and when
more than one position in any given structure may be sub-
stituted with more than one substituent selected from a spe-
cified group, the substituent may be either the same or dif-
ferent at every position. Combinations of substituents are
generally those that result in the formation of stable or che-
mically feasible compounds. The term “stable,” as used
herein, refers to compounds that are not substantially altered
when subjected to conditions to allow for their production,
detection, and, in certain embodiments, their recovery, pur-
ification, and use for one or more of the purposes disclosed
herein.
[0125] Suitable monovalent substituents on a substitutable
carbon atom of an “optionally substituted” group are inde-
pendently  halogen;—(CH,)_4R%;  —(CH,)o_4OR%;
—O(CH)o 4R%, —O—(CHa)o 4C(O)OR%; —(CHy),
_,CH(OR®),; —(CH,), 4SR%, —(CH,)_sphenyl, which
phenyl may be substituted with R*; —(CH;)q_ 4O(CH,)o
__jphenyl, which phenyl may be substituted with Re;
—CH=CH—phenyl, which phenyl may be substituted
with R%;, —(CH,)o_4O(CH,),1—pyridyl, which pyridyl
may be substituted with R%; —NO,; —CN; —N3; -(CH,)o
—aNR)y;
[0126] —(CHz)o 4sNRNHC(OR®;,  —NRHC(S)R;
—(CH,)o_N(R®)C(O)NR%; —N(R%)C(S)NRe;
[0127] —(CHz)o 4sNRHC(O)OR%  —N(R*N(R®)
C(O)R%; —N(RON(R*C(O)NR=;
[0128] —NRYNRC(O)OR%  —(CHp)o4C(O)RY;
SCORY —(CHa)oCO)OR —(CHa)o—iC(0)

[0129] —(CH3)o4C(O)OSiRe;;  —(CHp)o—4OC(O)
Re  —OC(O)(CHa)o_4SR—SC(S)SR%;  —(CHa)o
—SC(O)R¥;

[0130] —(CH;)o4C(O)NR%; —C(S)NR7,, —C(S)
SR#: —SC(S)SRe, —(CH,)y 4OC(O)NR;

[0131] —C(O)N(OR®RY, —C(O)C(O)R%;, —C(O)
CH,C(O)R% ~—C(NOR®R%;  —(CH,)o_4SSRY
—(CH,)o 4S(O)R% —(CH;)o43(0),0R%;

—(CHz)o—40S0),R* —S(0);NR¢; —(CHz)o—4S(0)
Re;

>
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[0132] —NR%)S(O)2NR*22; —NR%S(0),R%;
—N(OR®)Re; —C(NH)NR%,; —P(O),R%; —P(O)Re,;
[0133] —OP(O)R*; —OP(O)(OR%)y; SiR%3; —(Cy 4y
straight or branched)alkylene)O—N(R®),; or —(Cy_4
straight or branched)alkylene)C(O)O—N(R%),. Each
R« is independently hydrogen;
[0134] C, alkyl; —CH,Ph, —O(CH,)q_,Ph; —CH,
—(5— to 6—membered heteroaryl); C;_g cycloalkyl,
[0135] Cs.p aryl; 4- to 10-membered heterocyclyl; or 6-
to 10-membered heteroaryl; and each R* may be
further substituted as described below.
[0136] Suitable monovalent substituents on R® are inde-
pendently halogen, -(CH,),R5;
[0137] —(CHy)o 2OH; —(CHp)o 2ORP; —(CHa)o
—>CH(ORP),;—CN; —N3; —(CH,)o_»C(O)RP;
[0138] —(CH,)o ,C(O)OH;  —(CH,)o _»C(O)ORP;
—(CHz)o—»SRP; —(CH,)o_»SH; —(CH,)y »NH,,,
[0139] —(CH,)o >NHRP;, —(CH)o oNRPy; —NO»;
SiRB;; —OSiRB;; —C(O)SRB; —(C;_4 straight or
branched alkylene)C(O)ORP; or -SSRB; wherein each
RGP is independently selected from C,_, alkyl;
[0140] —CH2Ph; —O(CH,)o_(Ph; C;5 cycloalkyl;
Cs.10 aryl; 4- to 10-membered heterocyclyl; or
[0141] 6- to 10-membered heteroaryl. Suitable divalent
substituents on a saturated carbon atom of R® include
=0 and =S.
[0142] Suitable divalent substituents on a saturated carbon
atom of an “optionally substituted” group include the fol-
lowing: =0; =S; =NNRY2; =NNHC(O)RY; =NNHC(O)
ORY; =NNHS(O),RY; =NRY; =NORY; —O(C(RY;,)),—;0
—; or —S(C(RY3)),_35—; wherein each independent
occurrence of R¥ is selected from hydrogen; C, alkyl,
which may be substituted as defined below; C;_g cycloalkyl;
Cs.10 aryl; 4- to 10-membered heterocyclyl; or 6- to 10-
membered heteroaryl. Suitable divalent substituents that
are bound to vicinal substitutable carbons of an “optionally
substituted” group include: —O(CRB,), 30—; wherein
each independent occurrence of RP is selected from hydro-
gen; Cy_¢ alkyl which may be substituted as defined below;
C;_g cycloalkyl; Ce._ 1 aryl; 4- to 10-membered heterocyclyl;
or 6- to 10-membered heteroaryl.
[0143] Suitable substituents on the alkyl group of RY
include halogen; —R8%; —OH; —OR3; —CN; —C(O)OH;
—C(O)OR?¥; —NH,; -NHR3; —NR32; or —NO,; wherein
each R3 is independently C,_, alkyl; —CH,Ph; —O(CH,),
_1Ph; 4- to 10-membered heterocyclyl; or 6- to 10-mem-
bered heteroaryl.
[0144] Suitable substituents on a substitutable nitrogen of
an “optionally substituted” group include -Re ; -NRe,;
—C(O)Rz; —C(0)ORe; —C(O)C(O)RE; —C(O)CH,C(O)
Re - —S(0)R% —S(0)NR%; —C(S)NR%; —C(NH)
NRé&,; or —N(R#)S(0),R¢e; wherein each Ré is indepen-
dently hydrogen; C; alkyl which may be substituted as
defined below; Cs_5 cycloalkyl; Cqs.10 aryl; 4- to 10-mem-
bered heterocyclyl; or 6- to 10-membered heteroaryl.
[0145] Suitable substituents on the alkyl group of Re are
independently halogen; —R3%; —OH; —ORS%; —CN;
—C(O)OH; —C(O)OR%;, —NH,; —NHR?; —NR3®2; or
—NO,; wherein each R3 is independently Ci, alkyl;
—CH,Ph; —O(CH,)q__,Ph; Cq_1 aryl; 4- to 10-membered
heterocyclyl; or 6- to 10-membered heteroaryl.
[0146] In some cases, “substituted” may refer to replace-
ment of a hydrogen atom with a substituent as described
herein. However, “substituted,” as used herein, does not
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encompass replacement and/or alteration of a key functional
group by which a molecule is identified, e.g., such that the
“substituted” functional group becomes, through substitu-
tion, a different functional group. For example, a “substi-
tuted phenyl” group must still comprise the phenyl moiety
and cannot be modified by substitution, in this definition, to
become, e.g., a cyclohexyl group.

[0147] In some embodiments, the compound is selected
from
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and pharmaceutical acceptable salts thereof.

[0148] The compounds may be prepared using the methods
disclosed herein and routine modifications thereof, which
will be apparent given the disclosure herein and methods
well known in the art. Conventional and well-known syn-
thetic methods may be used in addition to the routes
described below. The synthesis of typical compounds
described herein may be accomplished as described in the
following examples. If available, reagents may be purchased
commercially, e.g., from Sigma Aldrich or other chemical
suppliers. It will be appreciated that where typical or pre-
ferred process conditions (i.e., reaction temperatures, times,
mole ratios of reactants, solvents, pressures, etc.) are given,
other process conditions can also be used unless otherwise
stated. Optimum reaction conditions may vary with the parti-
cular reactants or solvent used, but such conditions can be
determined by one skilled in the art by routine optimization
procedures.

[0149] Additionally, as will be apparent to those skilled in
the art, conventional protecting groups may be necessary to
prevent certain functional groups from undergoing undesired
reactions. Suitable protecting groups for various functional
groups as well as suitable conditions for protecting and
deprotecting particular functional groups are well known in
the art. For example, numerous protecting groups are
described in Wuts, P. G. M., Greene, T. W, & Greene, T.
W. (2006). Greene’s protective groups in organic synthesis.
Hoboken, N.J., Wiley-Interscience, and references cited
therein.

[0150] The starting materials for the following reactions are
generally known compounds or can be prepared by known
procedures including modifications thereof. For example,
many of the starting materials are available from commercial
suppliers such as Aldrich Chemical Co. (Milwaukee, Wis-
consin, USA), Bachem (Torrance, California, USA), Emka-
Chemie or Sigma (St. Louis, Missouri, USA). Others may be
prepared by procedures or obvious modifications thereof,
described in standard reference texts such as Fieser and Fie-
ser’s Reagents for Organic Synthesis, Volumes 1-15 (John
Wiley, and Sons, 1991), Rodd’s Chemistry of Carbon Com-
pounds, Volumes 1-5, and Supplementals (Elsevier Science
Publishers, 1989) Organic Reactions, Volumes 1-40 (John
Wiley, and Sons, 1991), March’s Advanced Organic Chemis-
try, (John Wiley, and Sons, 5th Edition, 2001), and Larock’s
Comprehensive Organic Transformations (VCH Publishers
Inc., 1989).

[0151] Asshown below in Scheme 1, dicarboxylic ester (A)
can be reacted with an alkyl azide (B) to form hydroxy-sub-
stituted triazole (B). Subsequent conversion to halide-substi-
tuted triazole (D) and displacement with phenol or thiophenol
(E) provides protected triazole (F). The triazole can be depro-
tected to provide ester product (G), e.g., wherein R is an
alkyl group or arylalkyl group, which can then be hydrolyzed
to form the corresponding acid product, wherein R is H.
[0152] Scheme 1
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[0153] Another route for the preparation of compounds
according to Formula I is depicted in Scheme 2. A
haloaryl-substituted triazole (J) can be reacted with an R4-
substituted boronic acid (K) in the presence of a organome-
tallic catalyst (e.g., a palladium catalyst such as [1,1'-
bis-(diphenylphosphino)ferrocene]dichloropalladium(Il))
under Suzuki-type reaction conditions to provide protected
triazole (M). The triazole can be deprotected to provide ester
product (Q), e.g., wherein R! is an alkyl group or arylalkyl
group, which can then be hydrolyzed to form the corre-
sponding acid product, wherein R1 is H.

[0154] Alternatively, haloaryl-substituted triazole (J) can
be converted to the corresponding pinacolborane (U) as
shown in Scheme 3. Coupling with an R4-substituted halide
(V) can then be conducted using a palladium catalyst or
other suitable catalyst to provide protected triazole (Y).
The triazole can be deprotected to provide ester product
(2), e.g., wherein R! is an alkyl group or arylalkyl group,
which can then be hydrolyzed to form the corresponding
acid product, wherein R1 is H.

[0155] Scheme 2
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IV. Pharmaceutical Compositions

[0157] Also provided are pharmaceutical compositions
containing compounds as described herein (e.g., a com-
pound of Formula I, Formula Ia, Formula Ib, Formula Ic,
or Formula II) and one or more pharmaceutically acceptable
excipients. The pharmaceutical compositions can be pre-
pared by any of the methods well known in the art of phar-
macy and drug delivery. In general, methods of preparing
the compositions include the step of bringing the active
ingredient into association with a carrier containing one or
more accessory ingredients. The pharmaceutical composi-
tions are typically prepared by uniformly and intimately
bringing the active ingredient into association with a liquid
carrier or a finely divided solid carrier or both, and then, if
necessary, shaping the product into the desired formulation.
The compositions can be conveniently prepared and/or
packaged in unit dosage form.

[0158] The pharmaceutical compositions can be in the
form of a sterile injectable aqueous or oleaginous solutions
and suspensions. Sterile injectable preparations can be for-
mulated using non-toxic parenterally-acceptable vehicles
including water, Ringer’s solution, and isotonic sodium
chloride solution, and acceptable solvents such as 1,3-
butane diol. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this pur-
pose any bland fixed oil can be employed including syn-
thetic mono- or diglycerides. In addition, fatty acids such
as oleic acid find use in the preparation of injectables.
[0159] Aqueous suspensions contain the active ingredient
in admixture with excipients suitable for the manufacture of
aqueous suspensions. Such excipients include, but are not
limited to: suspending agents such as sodium carboxy-
methylcellulose, methylcellulose, oleagino-propylmethyl-
cellulose, sodium alginate, polyvinyl-pyrrolidone, gum tra-
gacanth and gum acacia; dispersing or wetting agents such
as lecithin, polyoxyethylene stearate, and polyethylene sor-
bitan monooleate; and preservatives such as ethyl, n-propyl,
and p-hydroxybenzoate.
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[0160] Oily suspensions can be formulated by suspending
the active ingredient in a vegetable oil, for example, arachis
oil, olive oil, sesame oil or coconut oil, or in a mineral oil
such as liquid paraffin. The oily suspensions can contain a
thickening agent, for example beeswax, hard paraffin or
cetyl alcohol. These compositions can be preserved by the
addition of an anti-oxidant such as ascorbic acid.

[0161] Dispersible powders and granules (suitable for pre-
paration of an aqueous suspension by the addition of water)
can contain the active ingredient in admixture with a disper-
sing agent, wetting agent, suspending agent, or combina-
tions thereof. Additional excipients can also be present.
[0162] The pharmaceutical compositions of the invention
can also be in the form of oil-in-water emulsions. The oily
phase can be a vegetable oil, for example olive oil or arachis
oil, or a mineral oil, for example liquid paraffin or mixtures
of these. Suitable emulsifying agents can be naturally-
occurring gums, such as gum acacia or gum tragacanth;
naturally-occurring phospholipids, such as soy lecithin;
esters or partial esters derived from fatty acids and hexitol
anhydrides, such as sorbitan monooleate; and condensation
products of said partial esters with ethylene oxide, such as
polyoxyethylene sorbitan monooleate.

[0163] Pharmaceutical compositions containing GO inhi-
bitors can also be in a form suitable for oral use. Suitable
compositions for oral administration include, but are not
limited to, tablets, troches, lozenges, aqueous or oily sus-
pensions, dispersible powders or granules, emulsions, hard
or soft capsules, syrups, elixirs, solutions, buccal patches,
oral gels, chewing gums, chewable tablets, effervescent
powders, and effervescent tablets. Compositions for oral
administration can be formulated according to any method
known to those of skill in the art. Such compositions can
contain one or more agents selected from sweetening agents,
flavoring agents, coloring agents, antioxidants, and preser-
ving agents in order to provide pharmaceutically elegant and
palatable preparations.

[0164] Tablets generally contain the active ingredient in
admixture with non-toxic pharmaceutically acceptable exci-
pients, including: inert diluents, such as cellulose, silicon
dioxide, aluminum oxide, calcium carbonate, sodium carbo-
nate, glucose, mannitol, sorbitol, lactose, calcium phos-
phate, and sodium phosphate; granulating and disintegrating
agents, such as corn starch and alginic acid; binding agents,
such as polyvinylpyrrolidone (PVP), cellulose, polyethylene
glycol (PEG), starch, gelatin, and acacia; and lubricating
agents such as magnesium stearate, stearic acid, and talc.
The tablets can be uncoated or coated, enterically or other-
wise, by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide
a sustained action over a longer period. For example, a time
delay material such as glyceryl monostearate or glyceryl
distearate can be employed. Tablets can also be coated
with a semi-permeable membrane and optional polymeric
osmogents according to known techniques to form osmotic
pump compositions for controlled release.

[0165] Compositions for oral administration can be for-
mulated as hard gelatin capsules wherein the active ingredi-
ent is mixed with an inert solid diluent (such as calcium
carbonate, calcium phosphate, or kaolin), or as soft gelatin
capsules wherein the active ingredient is mixed with water
or an oil medium (such as peanut oil, liquid paraffin, or olive
oil).
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[0166] Transdermal delivery of GO inhibitors can be
accomplished by means of iontophoretic patches and the
like. The compound can also be administered in the form
of suppositories for rectal administration of the drug.
These compositions can be prepared by mixing the drug
with a suitable non-irritating excipient which is solid at
ordinary temperatures but liquid at the rectal temperature
and will therefore melt in the rectum to release the drug.
Such materials include cocoa butter and polyethylene
glycols.

[0167] In some embodiments, the pharmaceutical compo-
sition includes a GO inhibitor as described herein and one or
more additional active agents for treating kidney stones.
Examples of such active agents include, but are not limited
to, thiazides (e.g., bendroflumethiazide, chlorothiazide,
chlorthalidone, hydrochlorothiazide, indapamide, methy-
clothiazide, metolazone, polythiazide, and the like); citrate
salts (e.g., sodium citrate, potassium citrate, and the like);
phosphate salts (e.g., monopotassium phosphate, dipotas-
sium phosphate, and the like); vitamin B compounds
(e.g., pyridoxine, pyridoxal, pyridoxamine, and the like);
cystine-binding thiol compounds (e.g., o- mercaptopropio-
nylglycine, D-penicillamine, captopril, and the like); purine
analog xanthine oxidase inhibitors (e.g., allopurinol, oxy-
purinol, and the like); and other xanthine oxidase inhibitors
(e.g., febuxostate, topiroxostat, and the like).

V. Methods for Treating PH1 and Kidney Stones

[0168] Compounds of Formula I (e.g., compounds of For-
mula [a) and Formula IT are useful as glycolate oxidase inhi-
bitors, and methods for inhibiting glycolate oxidase are also
provided herein. The methods include contacting glycolate
oxidase with a compound according to Formula I (e.g., a
compound of Formula [a) or Formula II to a subject in
need thereof. Inhibiting glycolate oxidase generally includes
contacting the glycolate oxidase with an amount of the com-
pound sufficient to reduce the activity of the glycolate oxi-
dase as compared to the glycolate oxidase activity in the
absence of the compound. For example, contacting glyco-
late oxidase with a compound according to Formula I, For-
mula Ia, Formula Ib, Formula I¢, or Formula II can result in
from about 1% to about 99% glycolate oxidase inhibition
(i.e., the activity of the inhibited glycolate oxidase ranges
from 99% to 1% of the glycolate oxidase activity in the
absence of the compound). The level of glycolate oxidase
inhibition can range from about 1% to about 10%, or from
about 10% to about 20%, or from about 20% to about 30%,
or from about 30% to about 40%, or from about 40% to
about 50%, or from about 50% to about 60%, or from
about 60% to about 70%, or from about 70% to about
80%, or from about 80% to about 90%, or from about 90%
to about 99%. The level of glycolate oxidase inhibition can
range from about 5% to about 95%, or from about 10% to
about 90%, or from about 20% to about 80%, or from about
30% to about 70%, or from about 40% to about 60%. In
some embodiments, contacting glycolate oxidase with a
compound as described herein will result in complete (i.e.,
100%) glycolate oxidase inhibition.

[0169] In primary hyperoxaluria type [ (PH1), mutation of
alanine-glyoxylate transaminate (AGT) disrupts the glyox-
ylate detoxification pathway. Mutation of AGT prevents
AGT from converting glyoxylate to pyruvate, and the result-
ing build-up of glyoxylate results in higher levels of oxalate
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and oxalate-containing kidney stones. Glycolate oxidase
(GO) is a peroxisomal hepatic enzyme which catalyzes the
oxidation of glycolate to glyoxylate, the AGT substrate. As
such, GO plays a pivotal role in glyoxylate production while
AGT plays a pivotal role in glyoxylate detoxification. The
present invention provides compounds and methods for
treating PH1 by targeting GO, the source of the AGT sub-
strate. GO inhibitors as described herein can reduce glyox-
ylate levels in PHI1 patients, thus compensating for the
inability of mutant AGT-located downstream of GO in the
glyoxylate detoxification pathway-to metabolize glyoxylate
and preventing the harmful build-up of oxalate.

[0170] Also provided are methods for treating primary
hyperoxaluria (PH1). PH1 has a prevalence of 1-3 per mil-
lion individuals and an incidence of 1-9: 100,000 live births
per year in Europe [Salido, supra]. PHI is caused by muta-
tions of the gene encoding peroxisomal enzyme AGT, which
fails to detoxify glyoxylate and leads to a marked increase in
oxalate synthesis by the liver. In PH1, excreted urinary oxa-
late (UOx) is elevated leading to the production of insoluble
calcium oxalate (CaOx) crystals which tend to precipitate
primarily in the kidney, forming kidney stones and diffuse
nephrocalcinosis [Kaufman, supra]. This impairs renal func-
tion which progresses to end-stage renal disease (ESRD).
Once renal function declines to a glomerular filtration rate
(GFR) below 30 ml/min/1.73 m2, the amount of oxalate pro-
duced by the liver can no longer be cleared by the kidneys,
leading to systemic deposition of CaOx (oxalosis). First
symptoms of PH1 include hematuria, abdominal pain, pas-
sage of a stone, or repeated urinary tract infections. The
initial diagnosis is based on clinical and sonographic find-
ings, and UOx assessment. AGT activity assessment in a
liver biopsy and/or DNA analysis is required to confirm a
PH1 diagnosis and to initiate conservative treatment (high
fluid intake, pyridoxine, CaOx crystallization inhibitors),
aimed at maintaining renal function. The most effective
treatment for PHI is liver transplantation (LTx), alone
(pre-emptive) or combined with kidney transplantation
[Cochat, et al. (2012) Nephrol Dial Transplant. 27: 1729].
[0171] In some embodiments, the methods for treating
PH1 include administering a compound according to For-
mula [ as described above (e.g., a compound of Formula
[a), a pharmaceutically acceptable salt thereof, or a pharma-
ceutical composition containing the compound or salt to a
subject in need thereof. In some embodiments, the methods
include administering a compound according to Formula II:

A2 0 an

A/< \>/ L OR!

e AS —

or a pharmaceutically acceptable salt thereof, wherein:
[0172] L is selected from O and S;
[0173] A2 is selected from CR2 and N;
[0174] A3 is selected from CR3 and N;
[0175] A#is selected from CR# and N;
[0176] A5 and AS are independently selected from CH
and N;
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[0177] the dashed line connected to Z1 is a double bond.

o)
Z! is N, the dashed line connected to Z2 is a single =
bond, and Z2 is NR3; or N 0 OH
[0178] the dashed line connected to Z! is a single bond, -/ —
N
HN 2 N

7.1 1s NR53, the dashed line connected to Z2 is a double
bond, and Z2 is N;
[0179] R! is selected from H, unsubstituted C,_4 alkyl,
substituted C, alkyl, —(C;_ alkylene)—OC(O)
—(C;_¢ alkyl), and —(C;__4 alkylene}—OC(O)—(C, Br

_ ¢ alkoxy); o

[0180] RZ2 and R3 are independently selected from H

and halogen; o oH

[0181] R4 is selected from H, halogen, C,_;, alkyl, C,_;»

alkoxy, Ce_15 aryl, C;_g cycloalkyl, 3- to 12-membered —
heterocyclyl, and 5- to 12-membered heteroaryl;

[0182] R# is optionally substituted with one or more ~ £
R4<; and N

[0183] each R4 is independently selected from C;_ 5
alkyl, C,.1, alkoxy, C;.1» haloalkyl, C,_;, haloalkoxy, O

halogen, —OH, —CO,H, —SOs;. —CN, , Cs.15 alke- o
nyl, C,._1, alkynyl, C;_g cycloalkyl, C5_g halocycloalkyl, - OH
Cs.12 aryl, Cs_15 arylalkyl, 3- to 12-membered hetero- —

cyclyl, 5- to 12-membered heteroaryl, —N(R?),,

—CONR),,  —OCONR),,  —S(O)N(R);, NG 2N
—NReC(O)R?, —C(O)R2, and —OC(O)R?; N
[0184] each Re is independently selected from H and

Cy¢ alkyl; and Br

[0185] each R? is independently selected from Ci o
alkyl and C,_¢ alkoxy;

[0186] RS is selected from H, unsubstituted C,_¢ alkyl, O, OH
substituted C, alkyl, C,7 acyl, —(C,_ alkylene) —

—OC(0)—(Cy s alkyl), —OC(0)—(C,_ alkoxy);

[0187] provided thatif L is S, A2is CR2, A31is CR3, A4 HN_ N
is CR4, and A5 and A are CH, then: \N/
[0188] R# is other than methoxy, 4-bromophenyl, or
4-fluorophenyl when R2 and R3 are H, and F
[0189] R3 is other than 4-bromophenyl or 4-fluoro- o
phenyl when R2 and R4 are H.
[0190] In some embodiments, the methods include admin- o OH
istering a compound of Formula II wherein L is O, or a cl
pharmaceutically acceptable salt thereof. In some embodi- -
ments, the methods include administering a compound HN N
selected from: \Né
0
/——/\ CH O OH
N
u@”@ OO
HN_ N HN N

N

HL O

OO O
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tautomers thereof, and pharmaceutically acceptable salts
thereof.

[0191] Methods for treating kidney stones are also pro-
vided herein. The methods include administering a com-
pound according to Formula I, Formula Ta, Formula Ib,
Formula Ic, or Formula II as described above to a subject
in need thereof.

[0192] GO inhibitors can be administered at any suitable
dose in the methods of the invention. In general, a GO
inhibitor will be administered at a dose ranging from
about 0.1 milligrams to about 1000 milligrams per kilogram
ot a subject’s body weight (i.e., about 0.1-1000 mg/kg).
The dose of the GO inhibitor can be, for example, about
0.1-1000 mg/kg, or about 1-500 mg/kg, or about 25-
250 mg/kg, or about 50-125 mg/kg. The dose of the GO
inhibitor can be about 0.1-1 mg/kg, or about 1-50 mg/kg,
or about 50-100 mg/kg, or about 100-150 mg/kg, or about
150-200 mg/kg, or about 200-250 mg/kg, or about 250-
300 mg/kg, or about 350-400 mg/kg, or about 450-
500 mg/kg, or about 500-550 mg/kg, or about 550-
600 mg/kg, or about 600-650 mg/kg, or about 650-
700 mg/kg, or about 700-750 mg/kg, or about 750-
800 mg/kg, or about 800-850 mg/kg, or about 850-
900 mg/kg, or about 900-950 mg/kg, or about 950-
1000 mg/kg. The dose of the GO mhibitor can be about
1,2,3,4,5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 100, 150, 200, 250, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950 or

May 11, 2023

1000 mg/kg. The GO inhibitor can be administered, orally,
topically, parenterally, intravenously, intraperitoneally,
intramuscularly, intralesionally, intranasally, subcuta-
neously, or intrathecally using a suitable vehicle, including
any of the compositions described above. Alternatively,
the GO inhibitor can be administered via a suppository
or via implantation of a slow-release device, e.g., a mini-
osmotic pump.

[0193] The dosages can be varied depending upon the
requirements of the patient, the severity of the kidney
stones and/or PH1 being treated, and the particular formu-
lation being administered. The dose administered to a
patient should be sufficient to result in a beneficial thera-
peutic response in the patient. The size of the dose will
also be determined by the existence, nature, and extent of
any adverse side-etfects that accompany the administra-
tion of the drug in a particular patient. Determination of
the proper dosage for a particular situation is within the
skill of the typical practitioner. The total dosage can be
divided and administered in portions over a period of
time suitable to treat to the kidney stones and/or PH1.
[0194] Administration of the GO inhibitor can be con-
ducted for a period of time which will vary depending
upon the nature of the particular disorder, its severity and
the overall condition of the patient. Administration can be
conducted, for example, hourly, every 2 hours, three hours,
four hours, six hours, eight hours, or twice daily including
every 12 hours, or any intervening interval thereof.
Administration can be conducted once daily, or once
every 36 hours or 48 hours, or once every month or several
months. Following treatment, a patient can be monitored
for changes in his or her condition and for alleviation of
the symptoms of the disorder. The dosage of the GO-inhi-
bitor can either be increased in the event the patient does
not respond significantly to a particular dosage level, or
the dose can be decreased if an alleviation of the symp-
toms is observed, or if unacceptable side effects are seen
with a particular dosage. The dosage regimen can consist
of two or more different interval sets. For example, a first
part of the dosage regimen can be administered to a subject
multiple times daily, daily, every other day, or every third
day. The dosing regimen can start with dosing the subject
every other day, every third day, weekly, biweekly, or
monthly. The first part of the dosing regimen can be con-
ducted, for example, for up to 30 days, such as 7, 14, 21, or
30 days. A subsequent second part of the dosing regimen
with a different interval administration administered
weekly, every 14 days, or monthly can optionally follow,
continuing for 4 weeks up to two years or longer, such as
4,6, 8, 12, 16, 26, 32, 40, 52, 63, 68, 78, or 104 weeks.
Alternatively, if the symptoms go into remission or gener-
ally improves, the dosage may be maintained or kept at
lower than maximum amount. If kidney stones reappear
or PH1 symptoms worsen, the first dosage regimen can
be resumed until an improvement is seen, and the second
dosing regimen can be implemented again. This cycle can
be repeated multiple times as necessary.

VI. Examples

[0195] The following abbreviations are used in the
examples below:



US 2023/0143491 Al

May 11, 2023

(2.47 g, 15.1 mmol) in MeOH (3 mL) was added drop wise
to the previous mixture. The mixture was gently heated at
75° C. for 18 hrs (light yellow -brown coloration). After the
methanol was evaporated, 20 mL of water was added to the
mixture and cooled with water ice bath and the pH set
around 2 using 1 M HCI1 (15 mL). A solid was formed
plus some waxy solid and the mixture was stirred in an ice
bath. The mixture was sonicated for one hour then stirred
again in ice bath to give a mixture at the bottom of the
flask. The water was decanted and more water added to the
mixture followed by decantation.

aq aqueous
bs broad singlet

CD;0D methanol-d,

CDCl, chloroform-d

conc. concentrated

CusSQ, copper(Il) sulfate

cv cartridge volume

DCM dichloromethane

DIPEA diisopropylethyl amine
DMF dimethylformamide
DMSO dimethylsulfoxide

Eq. equivalent

Et,O diethylether

EA ethylacetate

EtOAc ethylacetate

h hour(s)

Hex hexanes

HPLC high performance liquid chromatography
LRMS low resolution mass spec
M molar

MeOH methanol

min minute(s)

NaCl sodium chloride

Na,SO, sodium sulfate

PMB paramethoxybenzyl

RBF round bottom flask

It room temperature

tz retention time

satd. saturated

S10; silica gel

THF tetrahydrofuran

TLC thin layer chromatography.

[0196] The compounds of this invention may be prepared
in light of the specification using steps generally known to
those of ordinary skill in the art. Those compounds may be
analyzed by known methods, including but not limited to
LC-MS (liquid chromatography mass spectrometry),
HPLC (high performance liquid chromatography) and
NMR (nuclear magnetic resonance). It should be understood
that the specific conditions shown below are only examples,
and are not meant to limit the scope of the conditions that
can be used for making compounds of this invention.
Instead, this invention also includes conditions that would
be apparent to those skilled in the art in light of this specifi-
cation for making the compounds of this invention. Unless
otherwise indicated, all variables in the following Examples
are as defined herein.

[0197] LRMS values were recorded on Waters micromass
7Q using direct injection of the samples in either methanol
or acetonitrile. Analytical HPL.C was carried out on Waters
alliance using Agilent, Zorbax—SB—CN, 3.5 pm, 4.6 x
150 mm, mobile phase, acetonitrile in water (0 to 100%)
contains ammonium acetate buffer; flow rate, 1.5 mL/min,
run time, 20 min].

Example 1. Preparation of 5-(4-Morpholinophenoxy)-1H-
1,2,3-Triazole-4-Carboxylic Acid (8a)

[0198] Step 1: Methyl 5-hydroxy-1-(4-methoxybenzyl)-
1H-1,2,3-triazole-4-carboxylate (3a). The title compound
3a was prepared as described for the ethyl ester analog 3b
see: D. R. Buckle et al. J. Chem. Soc., Perkin Trans, I, 627
(1982). To MeOH (26 mL) was added portionwise sodium
(0.348 g, 15.1 mmol) followed by dimethyl malonate la
(2 g, 15.1 mmol). After 30 min, a solution of PMB-azide 2

[¢] [¢]
.
(6] (6]

laR{=Me 3
1b Ry= Et
2

(o]

NaOR, R0 OH AN
—»
—
R,0H
N
X N
N
3aRy=Me
3bR;=Et
O
Ol
RO Cl
PCls
_— - 4a +
toluene/ 50°C N N
%N/

\0
N

4a R = Me
4bR=Et
O
N
Nalt
DMEF/ 70 °C
or
OH

CS,CO4/DMSO/100 °C
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To the previous mixture was added EtOAc until total disso-
lution followed by evaporation under reduced pressure. To
the resulting solid was added hexane followed by EtOAc to
provide a cream solid which was filtered on a paper to give a
the title compound 3a as a white solid (1.50 g, 5.69 mmol)
(38 %). 'H NMR (400 MHz, CDCl3) 6 7.29 (d, J = 8.4 Hz,
2 H), 6.84 (d, 8.4 Hz, 2 H), 5.31 (s, 2 H), 3.91 (s, 3 H), 3.79
(s, 3H).

[0199] Step 2: Methyl 5-chloro-1-(4-methoxybenzyl)-1H-
1,2,3-triazole-4-carboxylate (4a). The title compound 4a was
prepared as described for the ethyl ester analog 4b. See: D.
R. Buckle et al. J. Chem. Soc., Perkin Trans, I, 627 (1982).

May 11, 2023

To a mixture of methyl 5-hydroxy-1-(4-methoxybenzyl)-
1H-1,2 3-triazole-4-carboxylate 3a from step 1 (674 mg,
2.46 mmol) in toluene (7 mL) which was co-evaporated
with toluene was added phosphorus pentachloride
(577 mg, 2.77 mmol). The resulting mixture was heated at
40° C. until full dissolution (clear solution). The toluene was
then evaporated and the mixture extracted with EtOAc and
aq NaHCOj;. The organic phase was collected, dried over
sodium sulfate, filtered and evaporated and the resulting yel-
low oil was used as such for the next step assuming quanti-
tative yield (720 mg).

[0200] Step 3: Methyl 1-(4-methoxybenzyl)-5-(4-mor-
pholinophenoxy)-1H-1,2,3-triazole-4-carboxylate (6a).
Sodium hydride 60 % (102 mg, 2.56 mmol) was added to
4-morpholin-4-yl-phenol 5 (458 mg, 2.56 mmol) in DMF
(6 mL). After a period of 30 min at rt, was added a solution
of methyl 5-chloro-1-(4-methoxybenzyl)-1H-1,2,3-triazole-
4-carboxylate 4a from step 2 (720 mg, 2.56 mmol) in DMF.
The resulting mixture was heated at 70° C. for two days
(TLC 50/50 EA in hexane). The mixture was extracted
with EtOAc-water, the organic phase was washed several
time with water. The organic phase was collected and
dried over sodium sulfate, filtered and evaporated. The mix-
ture was purified on a 40 g silica gel column with 10 %
EtOAc in hexane to 50 % EtOAc in hexane to provide the
title compound 6a (240 mg, 0.566 mmol) (22%) . 1TH NMR
(400 MHz, acetone-dg) 8 7.24 (d, J = 8.8 Hz, 2 H), 6.95 -
6.84 (m, 4 H), 6.85- 6.78 (m, 2 H), 5.42 (5,2 H), 3.86 - 3.74
(m, 9 H), 3.63 (s, 3 H), 3.11 - 2.99 (m, 4 H). MS: ES+446.86
(M+23)

[0201] Step 4: Methyl 5-(4-morpholinophenoxy)-1H-
1,2,3-triazole-4-carboxylate 7a. To a solution of methyl
1-(4-methoxybenzyl)-5-(4-morpholinophenoxy)-1H-1,2,3-
triazole-4-carboxylate 6a from step 3 (240 mg, 0.566 mmol)
in TFA (5 mL) was heated at 60° C. for 1 hr and left at rt for
18 hrs. The mixture was extracted with EtOAc saturated
sodium bicarbonate, dried over sodium sulfate, filtered and
evaporated. The mixture was purified on a 24 g silica gel
column with hexane to 100 % EtOAc to provide the title
compound 7a (160 mg, 0.526 mmol) (93 %). 'H NMR
(400 MHz, acetone-dg) 8 7.19 - 7.05 (m, 2 H), 7.04 - 6.94
(m, 2 H), 3.84 (s, 3 H), 3.78 (m, 4 H), 3.10 (m, 4 H). MS: ES
+304.9 (M+1).

[0202] Step 5: 5-(4-Morpholinophenoxy)-1H-1,2,3-tria-
zole-4-carboxylic acid 8a. To a solution of methyl 5-(4-mor-
pholinophenoxy)-1H-1,2,3-triazole-4-carboxylate 7a from
step 4 (160 mg, 0.52 mmol) in THF (4 mL) was added
1 M sodium hydroxide (1.57 mL, 1.57 mmol). The reaction
was heated at 50° C. for one day. The reaction mixture was
extracted with EtOAc —THF and 1 M HCI, the organic
phase was collected, dried over sodium sulfate, filtered and
evaporated. The mixture was purified on a 12 g silica gel
column with EtOAc to 5 %MeOH in EA then 1 % formic
acid 10 % MeOH in EtOAc. The desired fractions were eva-
porated and EA was added to the resulting solid followed by
filtration to provide the title compound 8a (19 mg,
0.065 mmol) (12 %). 'H NMR (400 MHz, DMSO-de) &
6.95 (2d,J=9.2 Hz, 4 H), 3.82 - 3.64 (m, 4 H), 3.09 - 2.92
(m, 4 H). MS: ES+ 288.88(M+1)

[0203] Example 2. Preparation of 5-(4-(piperazin-1-yl)
phenoxy)-1H-1,2 3-triazole-4-carboxylic acid (8b).
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[0204] Step 1: tert-Butyl 4-(4-((1-(4-methoxybenzyl)-
4-(methoxycarbonyl)-1H-1,2,3-triazol-5-yl)oxy)phenyl)
piperazine-1-carboxylate (6b). Sodium hydride 60 %
(142 mg, 3.55 mmol) was added to 1-Boc-4-(4-hydroxy-
phenyl)-piperazine (988 mg, 3.55 mmol) in DMF (9 mL).
After a period of 30 min at rt, was added a solution of
methyl 5-chloro-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-
carboxylate 4a (1000 mg, 3.55 mmol) in DMF. The resulting
mixture was heated at 70° C. for two days (TLC 50/50
EtOAc in hexane). The mixture was extracted with
EtOAc-water, the organic phase was washed several time
with water. The organic phase was dried over sodium sul-
fate, filtered and evaporated. The mixture was purified on a
40 g silica gel column with 10 % EtOAc in hexane to 50 %
EtOAc in hexane to provide the title compound 6b (160 mg,
0.305 mmol) (9%). 'H NMR (400 MHz, CDCl;) 3 7.20 (d, J
=8.6 Hz, 2 H), 6.80 (dd, J=9.1,48 Hz, 4 H), 6.70 (d, ] =
9.2Hz,2H), 5.33(s,2 H), 3.76 and 3.74 (2 s, 6 H), 3.57 (m,
4 H), 3.04 (m, 4 H), 1.64 - 1.25 (s, 9 H).

[0205] Step 2: Methyl 5-(4-(piperazin-1-yl)phenoxy)-1H-
1,2,3-triazole-4-carboxylate (7b). To a solution of tert-butyl
4-(4-((1-(4-methoxybenzyl)-4-(methoxycarbonyl)- 1 H-
1.2,3-triazol-5-yl)oxy)phenyl)piperazine-1-carboxylate 6b
from step 1 (160 mg, 0.305 mmol) in TFA (5 mL) was
heated at 60° C. for 2 hrs and left at rt for 2 hrs. The mixture
was evaporated and extracted with EtOAc— saturated
sodium bicarbonate, dried over sodium sulfate, filtered and
evaporated. The mixture was purified on a 12 g silica gel
column with EtOAc to 70 % MeOH in EtOAc to provide
the title compound 7b (30 mg, 0.99 mmol) (32 %). 'H
NMR (400 MHz, CDCl3) & 7.09 (m, 2 H), 6.88 (m,24 H),
3.89 (m, 3 H), 3.10 (m, 4 H), 3.04 (m, 4 H).

[0206] Step 3: 5-(4-(Piperazin-1-yl)phenoxy)-1H-1,2,3-
triazole-4-carboxylic acid (8b). To a solution of methyl
5-(4-(piperazin- 1-yl)phenoxy)-1H-1,2,3-triazole-4-carbox-
ylate 7b (30 mg, 0.10 mmol) in THF (4 mL) was added 1 M
sodium hydroxide (0.3mL, 0.3 mmol). The reaction was
heated at 55° C. for 18 hrs. The THF was evaporated and
the reaction mixture was acidified with 1 M HCl until pH 7.
A solid was formed and filtered. The filtrate was treated with
warm EtOAc and warm water. The EtOAc did not contain
material and the water was evaporated to provide a white
solid. To the solid was added water and the water decanted
to remove the salts. The solid was dried on vacuum pump to
provide the title compound 8b. TH NMR (400 MHz, DMSO-
de) 8 6.83 (s, 4 H), 3.00 (m, 4 H), 2.89 (m, 4 H).

[0207] Example 3. Preparation of 5-(4-(4-acetylpiperazin-
1-yD)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8¢).

[0208] The title compound was prepared as described in
previous example land 2 except it was purified first on a
40 g C18 silica gel reverse phase column isocratic 1 %
TFA in water to 100 %ACN (compound elutes in 15%
ACN) followed by purification on a 12 g silica gel with
100 % EtOAc to 20 % MeOH (containing 1 % formic
acid) in FtOAc. 'H NMR (400 MHz, CD;0D) 8 7.02 (m,
4 H), 3.68 (m, 4 H), 3.13 (m, 4 H), 2.07 (s, 3 H).

[0209] Example 4. Preparation of 5-(4-(1H-pyrazol-1-yl)
phenoay)-1H-1,2.3-triazole-4-carboxylic acid (8d).

=
N
C
N

[0210] Step 1: Ethyl 5-(4-(1H-pyrazol-1-yl)phenoxy)-
1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate (6d).
In a seal tube, cesium carbonate (220 mg, 675 umol) was
added to a stirred mixture of 4-(1H-pyrazol-1-yl)phenol
(100 mg, 0.624 mmol) in DMSO (1.0 mL) at room tempera-
ture and under an argon atmosphere. After stirring for a per-
iod of 5 minutes, a solution of the ethyl 5-chloro-1-(4-meth-
oxybenzyl)-1H-1,2 3-triazole-4-carboxylate 4b (230 mg,
0.700 mmol) was added. The glass vessel was tightly sealed
and the mixture was heated at 100° C. for a period of
18 hours. After cooling to rt, water, brine and FtOAc were
added to the reaction mixture. The phases were separated
and the aqueous layer was extracted twice with EtOAc.
The combined organic extracts were washed once with
brine, dried over sodium sulfate, filtered and concentrated
under reduced pressure. The crude product was taken up in
DCM and was purified by flash chromatography on silica
gel, eluting with DCM to 100 % EtOAc to provide ethyl
5-(4-(1H-pyrazol-1-yl)phenoxy)-1-(4-methoxybenzyl)-1H-
1,2,3-triazole-4-carboxylate (157 mg, 54%). 'H NMR
(600 MHz, CDCl3) & 7.83 (s, 1 H), 7.68 (s, 1 H), 7.56 (d, J
=8.6Hz,2H),7.18 (d, =83 Hz,2 H), 6.81 (d, ] =8.4 Hz,
2H), 6.75(d, J =83 Hz, 2 H), 6.44 (s, 1 H), 5.36 (s, 2 H),
4.22 - 4.13 (m, 2 H), 3.69 (s, 3 H), 1.16 - 1.07 (m, 3 H).
[0211] Step 2: Ethyl 5-(4-(1H-pyrazol-1-yl)phenoxy)-1H-
1,2,3-triazole-4-carboxylate (7d). The title compound was
prepared from ethyl 5-(4-(1H-pyrazol-1-yl)phenoxy)-1-(4-
methoxybenzyl)-1H-1,2.3-triazole-4-carboxylate 6d as
described in previous example 1 and 2. 'H NMR
(600 MHz, CDCl3) 8 7.89 - 7.84 (m, 1 H), 7.82 - 7.78 (m,
1 H),7.68 - 7.62 (m, 2 H), 7.30 - 7.22 (m, 2 H), 6.52 - 6.43
(m, 1 H), 4.45-4.33 (m, 2 H), 1.36 - 1.29 (m, 3 H). MS: ES+
300.1(M+1).

[0212] Step 3: 5-(4-(1H-Pyrazol-1-yl)phenoxy)-1H-1,2,3-
triazole-4-carboxylic acid (8d).The title compound was pre-

O 8d

—_—

N
HN\//
N



US 2023/0143491 Al
35

pared from ethyl 5-(4-(1H-pyrazol-1-yl)phenoxy)-1H-1,2,3-
triazole-4-carboxylate 7d as described in previous example
1 and 2. 'TH NMR (600 MHz, DMSO-dg) 6 15.25 (brs, 1 H),
13.26 (brs, 1| H), 845 (d, J=2.4Hz, 1 H), 7.82 (d, J =
90 Hz, 2 H), 773 (d, T =14 Hz, 1 H), 721 (d, J =
9.0 Hz, 2 H), 6.57 - 6.47 (m, 1 H). MS: ES+ 272.0(M+1).
[0213] Example 5. Preparation of 5-(2-bromophenoxy)-
1H-1,2,3-triazole-4-carboxylic acid (8e).

Br 8e

[0214] The compound was prepared as described in the
previous example 1 and 2 using ethyl 5-chloro-1-(4-methox-
ybenzyl)-1H-1,2 3-triazole-4-carboxylate 4b. 1H NMR
(400 MHz, CD;OD) 8 7.63 (dd, J = 8.0, 1.5 Hz, 1 H),
7.31(m, 1 H), 7.07 (m, 2 H). MS: ES- 283.95 (M-1).
[0215] Example 6. Preparation of 5-(4-bromophenoxy)-
1H-1,2,3-triazole-4-carboxylic acid (8f).

8f

[0216] The title compound was prepared as described in
example 1 and 2 using either ethyl 5-chloro-1-(4-methoxy-
benzyl)-1H-1,2,3-triazole-4-carboxylate 4b or methyl 5-
chloro-1-(4-methoxybenzyl)-1H-1,2, 3-triazole-4-carboxy-
late 4a. 1H NMR (400 MHz, DMSO-de) & 7.53 (m, 2 H),
7.04 (m, 2 H). MS: ES- 255.93 (M-1).

[0217] Example 7. Preparation of 5-(3-bromophenoxy)-
1H-1,2,3-triazole-4-carboxylic acid (8 g).

Br 8g

HN N
N Z
N

[0218] The title compound was prepared as described in
example 1 and 2 using ethyl 5-chloro-1-(4-methoxyben-
zyl)-1H-1,2,3-triazole-4-carboxylate  4b. 1H NMR
(400 MHz, DMSO-d6) 8 7.37 - 7.28 (m, 3 H), 7.09 - 7.04
(m, 1 H).). MS: ES- 283.12 (M-1).

[0219] Example 8. Prepapration of 5-(4-chloro-3-fluoro-
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8h).
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Cl

HN N
N Z
N

[0220] The title compound was prepared as described in
example 1 and 2 using ethyl 5-chloro-1-(4-methoxyben-
zyl)-1H-1,2 3-triazole-4-carboxylate 4b, except anisole (20
eq. was used at the PMB deprotection step. 'H NMR
(400 MHz, DMSO-dg) 8 7.56 (t, J = 8.8 Hz, 1 H), 7.28
(dd, 7=10.5,2.8 Hz, 1 H), 6.97 - 6.92 (m, 1 H).

[0221] Example 9. Preparation of 5-(4-fluorophenoxy)-
1H-1,2,3-triazole-4-carboxylic acid sodium salt (81).

HN N
N Z
N

[0222] Step 1: Methyl 5-(4-fluorophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate. To a solution of
methyl 5-chloro-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-
carboxylate (4a, 0.16 g, 0.569 mmol) in THF (5 ml) were
added Cs,COs5 (0.556 g, 1.707 mmol) and 4-fluorophenol
(0.095 g, 0.853 mmol) at ambient temperature. The reaction
mixture was heated at 70° C. for 16 h and then allowed to
cool to ambient temperature. The resulting reaction mixture
was poured in to water (50 ml) and extracted with EtOAc (3
x 50 ml). The combined organic phase was dried over
Na,SO,, filtered and concentrated under reduced pressure.
The resulting crude material was purified by column chro-
matography (21% Ethyl acetate in n-Hexane) yielding
methyl 5-(4-fluorophenoxy)- 1-(4-methoxybenzyl)- 1 H-
1,2.3-triazole-4-carboxylate (0.063 g, 0.176 mmol). MS:
ES+ 380 (M+23).

[0223] Step 2: Methyl 5-(4-fluorophenoxy)-1H-1,2,3-tria-
zole-4-carboxylate. Deprotection was carried out as for
Example 1, step 4, yielding methyl 5-(4-fluorophenoxy)-
1H-1,2 3-triazole-4-carboxylate.

[0224] Step 3: 5-(4-Fluorophenoxy)-1H-1,2,3-triazole-4-
carboxylic acid Na salt 8i. To a stirred solution of methyl
5-(4-fluorophenoxy)-1H-1,2,3-triazole-4-carboxylate

(0.045 g, 0.189 mmol) in THF:water (4:1, 1.5 ml) was added
NaOH (0.009 g, 0.208 mmol) at ambient temperature. The
resulting reaction mixture was stirred at ambient tempera-
ture for 24 h. The reaction mixture was concentrated under
reduced pressure and obtained material was triturated with
dichloromethane: n-pentane (1:9, 2ml). The resulting mate-
rial was dried yielding 5-(4-fluorophenoxy)-1H-1,2,3-tria-
zole-4-carboxylic acid Na salt 81 (0.045 g, 0.183 mmol).
1H NMR (400 MHz, DMSO-d6) & ppm: 6.97 - 7.02 (m,
2 H), 6.70 - 6.83 (m, 2 H); MS: ES+ 224.0 (M+1).

[0225] Example 10. Preparation of 5-((4’-bromo-[1,1'-
biphenyl]-4-yloxy)-1H-1,2 3-triazole-4-carboxylic  acid
(8-
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[0226] The title compound was prepared as described in
Example 1 and 2 using ethyl 5-chloro-1-(4-methoxyben-
zyl)-1H-1,2,3-triazole-4-carboxylate  4b. 'H NMR
(400 MHz, CD;0D) & 7.71 - 7.48 (m, 6 H), 7.19 (d,J =
8.8 Hz, 2 H). MS: ES- 357.69 (M-1).

[0227] Example 11. Preparation of 5-(4-(1H-pyrazol-4-yl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12a).

Br

N o]
ot
O N ._<

R,0 0 == 0
| \/O/ O ~
N \\N N Pd(dpph),Cly/ K,CO,/p-dioxane

water/ 75 °C
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9b R;= Et Pd(PhyP),/ toluene/K,CO5/
80 °C
O
v A
720 M /k
TFA
O E——
R,0 O o 60 °C
,%___( -
Ny N
N
10a Ry= Me
10b R=Ft
N
~
/7 TNH
—
NaOH
O [
o THF/ 50 °C
R,0
——
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AN
N
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12a

[0228] Step 1: Methyl 5-(4-(1-(tert-butoxycarbonyl)-1H-
pyrazol-4-yl)phenoxy)-1-(4-methoxybenzyl)-1H-1,2, 3-tria-
7ole-4-carboxylate (10a). To a mixture of methyl 5-(4-bro-
mophenoxy)-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-car-
boxylate 9a prepared as described in example 6 (300 mg,
0.717 mmol), (1-(tert-butoxycarbonyl)-1H-pyrazol-4-yl)
boronic acid (182 mg, 0.861 mmol), Pd(dppf),Cl, (29 mg,
0.035 mmol), potassium carbonate (297 mg, 2.15 mmol) in
p-dioxane (3 mL) and water (0.3 mL) was heated at 75° C.
for 2 hrs. The mixture was extracted with EtOAc-water,
dried over sodium sulfate, filtered and evaporated. The mix-
ture was purified on a 40 g siliga gel column with hexane to
100 % EtOAc to provide methyl 5-(4-(1-(tert-butoxycarbo-
nyl)-1H-pyrazol-4-yl)phenoxy)-1-(4-methoxybenzyl)-1H-
1,2,3-triazole-4-carboxylate 10a (170 mg, 0.340 mmol). 1H
NMR (400 MHz, CDCls) 8 8.25 (s, 1 H), 7.93 (s, | H), 7.40
(d,J=89Hz,2H),721(d,J=87Hz, 2 H), 6.78 (m, 4 H),
5.37 (s, 2 H), 3.76(2d, 6 H), 1.68 (s, 9 H).

[0229] Step 2: Methyl 5-(4-(1H-pyrazol-4-yl)phenoxy)-
1H-1,2,3-triazole-4-carboxylate (11a). A solution of methyl
5-(4-(1-(tert-butoxycarbonyl)- 1H-pyrazol-4-yl)phenoxy)-
1-(4-methoxybenzyl)-1H-1.2,3-triazole-4-carboxylate  10a
of step 1 (170 mg, 0.34 mmol) in TFA (5 mL) was heated
at 60° C. for 2 hrs and left at rt for 2 hrs. The mixture was
evaporated and extracted with EtOAc saturated sodium
bicarbonate, dried over sodium sulfate, filtered and evapo-
rated. To the mixture was added methanol to provide a solid
which was filtered and washed with methanol to provide
methyl 5-(4-(1H-pyrazol-4-yl)phenoxy)-1H-1,2,3-triazole-
4-carboxylate 1la (25 mg, 0.09 mmol) . The filtrate was
purified on a 12 g silica gel column with hexane to 100 %
EtOAc (load with DCM) to provide additional material
14 mg (0.05 mmol) (41 %). 'H NMR (400 MHz, DMSO-
de) 3 12.91 (s, 1 H), 8.15 (s, 1 H), 7.88 (s, 1 H), 7.78 - 7.41
(d,2 H), 7.34 - 6.80 (m, 2 H), 3.76 (s, 3 H). MS: ES+285.93
(M+1)

[0230] Step 3:  5-(4-(1H-Pyrazol-4-yl)phenoxy)-1H-
1,2.3-triazole-4-carboxylic acid 12a. To a solution of
methyl 4-(4-(1H-pyrazol-4-yl)phenoxy)-1H-X1,2,3-tria-
zole-5-carboxylate 1la step 2 (39 mg, 0.136 mmol) in
THF (4 mL) was added 1 M sodium hydroxide (0.3 mL,
0.41 mmol). The reaction was heated at 55° C. for 18 hrs.
The reaction mixture was partitioned between water and
EtOAc followed by the addition of 1 M HCI 1 M. The
compound remains in water therefore the water was evapo-
rated to provide a white solid. To the solid was added 1 mL



US 2023/0143491 Al

of water and the water decanted to remove the salts. This
operation was repeated a second time. The material was
dried on a vacuum pump to provide 5-(4-(1H-pyrazol-4-
ylphenoxy)-1H-1,2,3-triazole-4-carboxylic acid 12a
(10 mg, 0.05 mmol) (27 %) as a white solid. 1H NMR
(400 MHz, DMSO-d¢) & 7.94 (s, 2 H), 747 (d, J =
8.7Hz,2 H), 6.85 (d, ] = 8.7 Hz, 2 H).

[0231] Example 12. Preparation of 5-(4-(1H-pyrazol-5-yl)
phenoxy)-1H-1,2 3-triazole-4-carboxylic acid (12b).

12b

\\ o OH

N\NH

[0232] The title compound was prepared as described in
Example 11. 'H NMR (400 MHz, DMSO-d¢) & 7.76 (d, J
=8.7 Hz, 2H), 7.68 (s, 1 H), 7.08 (d, ] = 8.7 Hz, 2 H), 6.65
(2 s, 2 H). MS: ES-269.90 (M-1).

[0233] Example 13. Preparation of 5-(4-(2-methylpyrimi-
din-5-yl)phenoay)-1H-1,2, 3-triazole-4-carboxylic acid
(12¢).

12¢

/</N>/®’o _ on
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[0236] The title compound was prepared as described in
Example 11 using methyl 5-(4-bromophenoxy)-1-(4-meth-
oxybenzyl)-1H-1,2 3-triazole-4-carboxylate 9a as starting
material and Pd(Ph;P), in toluene- 1M K,COj; at 80° C.
conditions for the cross coupling reaction. 'H NMR
(600 MHz, DMSO-d6) & 8.86 (m, 1 H), 8.52 (m, 1 H),
8.08 (m, 1 H), 7.65 (m, 2 H),7.48(m, 1 H), 7.04 (m, 2 H).
[0237] Example 15. Preparation of 5-((4'-(pyridin-4-yl)-
[1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylic
acid (12e).

[N O O >=2\
N/ HN\N¢N

[0238] The title compound was prepared as described in
Example 11 using the PMB protected ethyl ester intermedi-
ate of Example 10. TH NMR (400 MHz, DMSO-ds) 6 8.64
(d, 4.7 Hz, 2 H), 7.90 (d, J = 8.4 Hz, 2 H), 7.81 - 7.66 (m,
6 H), 7.17 (d, T = 8.7 Hz, 2 H). MS: ES+ 358.90 (M+1).
[0239] Example 16. Preparation of 5-((3"-(difluoro-
methoxy)-[1,1":4',1"-terphenyl |-4-yl)oxy)-1H-1,2,3-tria-
zole-4-carboxylic acid (12f).

O 12f
E
YO (6] OH
F
HN N
N 7
N

[0234] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2 3-triazole-4-carboxylate 9b as starting
material. 'H NMR (400 MHz, DMSO-d6) 8 8.99 (s, 2 H),
7.75 (m, 2 H), 7.19 (d, J = 8.8 Hz, 2 H), 2.65 (s, 3 H). MS:
ES- 295.78 (M-1).

[0235] Example 14. Preparation of 5-(4-(pyridin-3-yl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12d).

F F

[0240] The title compound was prepared as described in
Example 11 using the PMB protected ethyl ester intermedi-
ate of Example 10. TH NMR (400 MHz, DMSO-d¢) & 7.82
-7.68 (m, 6 H), 7.62 - 7.57 (m, 1 H), 7.55 - 7.47 (m, 2 H),
7.34 (t, T =61.8 Hz, 1 H), 7.19 - 7.12 (m, 3 H). MS:ES+
423.99 (M+1).

[0241] Example 17. Preparation of 5-((4"-(difluoro-
methoxy)-[1,1":4',1"-terphenyl]-4-yl)oxy)-1H-1,2,3-tria-
7ole-4-carboxylic acid (12g).

o 12g
: N
o O HN N
A N
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[0242] The title compound was prepared as described in
Example 11 using the PMB protected ethyl ester intermedi-
ate of Example 10. 'H NMR (400 MHz, DMSO-dy) 6 7.81
-7.67 (m, 8 H), 729 (t,J=74.1 Hz, 1 H), 7.27 (d, J= 8.7 Hz,
2 H), 7.16 (d, J = 8.8 Hz, 2 H). MS: ES-422.00 (M-1).
[0243] Example 18. Preparation of 5-(4-(2-fluoropyridin-
3-yDphenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12h).

12h
o
O
N N N
F N

[0244] The title compound was prepared as described in
Example 11 using methyl 5-(4-bromophenoxy)-1-(4-meth-
oxybenzyl)-1H-1,2 3-triazole-4-carboxylate 9a as starting
material and K;PO, as a base for the cross coupling reac-
tion. 'H NMR (600 MHz, DMSO) & 15.29 (brs, 1 H), 13.22
(brs, 1 H), 8.23 (s, 1 H), 8.11 (t,J=8.5Hz, 1 H),7.62(d,J=
7.9 Hz, 2 H), 7.46 (s, 1 H), 7.20 (d, J = 8.1 Hz, 2 H). MS:
ES- 298.9 (M-1).

[0245] Example 19. Preparation of 5-(4-(pyridin-4-yl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (121).

121
(o]
N —_—
HN ~ & N
N

[0246] The title compound was prepared as described in
Example 11 using methyl 5-(4-bromophenoxy)-1-(4-meth-
oxybenzyl)-1H-1,2 3-triazole-4-carboxylate 9a as starting
material and K;PO, as a base for the cross coupling reac-
tion.: 'H NMR (600 MHz, DMSO-ds) & 15.44 (brs, 1H),
13.27 (brs, 1H), 8.62 (d, J = 4.8 Hz, 2H), 7.83 (d, J =
8.6 Hz, 2H), 7.70 (d, J = 4.4 Hz, 2H), 7.20 (d, J = 8.6 Hz,
2H). MS: ES- 280.8 (M-1).

[0247] Example 20. Preparation of 5-((3'-cyano-[1,1'-
biphenyl]-4-yl)oxy)-1H-1.2,3-triazole-4-carboxylic ~ acid
(12j).

12j
0]
HN N
N &
NC N

[0248] The title compound was prepared as described in
Example 11 using methyl 5-(4-bromophenoxy)-1-(4-meth-
oxybenzyl)-1H-1,2, 3-triazole-4-carboxylate 9a as starting
material and Pd(PhsP), for the cross coupling reaction. 'H
NMR (600 MHz, Acetone-dg) 8 8.05 (s, 1 H), 7.99 (d, J =
7.7Hz,1 H), 7.79 - 7.72 (m, 3 H), 7.67 (t, ] = 7.8 Hz, 1 H),
7.28 (d, T =8.4 Hz, 2 H). MS: ES- 305.0 (M-1).
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[0249] Example 21. Preparation of 5-(4-(1-cyclobutyl-
1H-pyrazol-4-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylic
acid (12k).

BN

12k

\ 0 OH

7 —2
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[0250] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material and the boronate ester for the Suzuki reaction. 'H
NMR (400 MHz, DMSO-de) 8 8.22 (s, 1 H), 7.84 (s, 1 H),
7.58 -7.51 (m, 2 H), 7.05 (d, T = 8.8 Hz, 2 H),4.82 (m, 1 H),
2.40 (m, 4 H), 1.78 (m, 2 H).

[0251] Example 22. Preparation of 5-((4'-methoxy-[1,1'-
biphenyl]-4-yloxy)-1H-1,2, 3-triazole-4-carboxylic  acid
(12D).

121
0
0 OH
MeO
BN N
\N%

[0252] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material. 'H NMR (400 MHz, DMSO-ds) 8 7.61 - 7.52
(m, 4 H), 7.10 (d, J = 8.8 Hz, 2 H), 6.99 (d, J = 8.8 Hz,
2 H), 3.77(s, 3 H). MS: ES- 310 (M-1).

[0253] Example 23. Preparation of 5-(4-(thiophen-3-yl)
phenoay)-1H-1,2.3-triazole-4-carboxylic acid (12 m).

12
0
= 0 oH
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[0254] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material except anisole (20 eq.) was used at the PMB depro-
tection step. 'H NMR (400 MHz, DMSO-ds) 8 7.80 (dd, J =
2.9, 14 Hz, 1 H), 7.72 - 7.67 (m, 2 H), 7.62 (dd, J = 5.0,
29 Hz, 1 H),751(dd, J=5.0,13Hz, 1 H),7.09 (d,J=
8.8 Hz, 2 H). MS: ES- 286 (M-1).

m

Example 24. Preparation of 5-(4-(Pyrimidin-5-y1)Phenoxy)-
1H-1,2,3-Triazole-4-Carboxylic Acid (16a)

[0255] Step 1: Ethyl 1-(4-methoxybenzyl)-5-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenoxy)-1H-1,2 3-
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triazole-4-carboxylate (13b). To a mixture of ethyl 5-(4-bro-
mophenoxy)-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-car-
boxylate 9b (3.00 g, 6.94 mmol), bis(pinacolato)diboron
(1.85 g, 7.29 mmol), potassium acetate (1.36 g, 13.90
mmol), Pd(dppf),Cl, (283 mg, 0.334 mmol) in dioxane
(50 mL) was degassed and stirred at 90° C. After a period
of 18 hrs, additional bis(pinacolato)diboron (0.352 g,
1.39 mmol), potassium acetate (0.272 g, 2.78 mmol), and
Pd(dppf),Cl, and p-dioxane (SmL) were added and the mix-
ture degassed. After a period of 4 hrs, the reaction mixture
was diluted with water and extracted with ethylacetate. The
organic phase was dried over sodium sulfate, filtered and
evaporated. The mixture was purified on a 80 g silica gel
column using 100 % hexane to 60 % ethyl acetate in hexane
to afford ethyl 1-(4-methoxybenzyl)-5-(4-(4.,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-

Qii

— Pd(dppf),Cly/ KOAc/p-
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N
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ylphenoxy)-1H-1,2,3-triazole-4-carboxylate 13b (2.50 g,
5.21 mmol) (75%). 'H NMR (400 MHz, CDCl5) 8 7.71 (d,
J=87Hz 2 H), 7.18 (d, J = 8.7 Hz, 2 H), 6.75 (m, 4 H),
5.29(s,2 H), 415 (m, 2 H), 376 (m, 3 H),1.35 (m,
12 H),1.14 (m, 3 H).

[0256] Step 2: Ethyl 1-(4-methoxybenzyl)-5-(4-(pyrimi-
din-5-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylate (14b).
The title compound was prepared as described in Example
11 step 1 except KsPO,4 was used as a base. 'H NMR
(400 MHz, CDCl;) 6 897 (d, J = 1.5 Hz, 1 H), 8.68 -
854 (m, 1 H), 851 (d,J=25Hz, 1 H), 794, ] =
89 Hz, 2 H), 722 (d, J = 87 Hz, 2 H), 6.89 (d, J =
89 Hz, 2 H), 6.77 (d, J = 8.7 Hz, 2 H), 539 (s, 2 H),
420 (m, 2 H), 3.74 (s, 3 H), 1.12 (t, J = 7.1 Hz, 3 H).
MS: ES+ 453.87 (M+23).

[0257] Step 3: 5-(4-(pyrimidin-5-yl)phenoxy)-1H-1,2,3-
triazole-4-carboxylic acid (16a). The title compound was
prepared from ethyl 1-(4-methoxybenzyl)-5-(4-(pyrimi-
din-5-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylate ~ 14b
as described in Example 11 step 2 and step 3 except the
TFA reaction was run at rit. 'H NMR (400 MHz, DMSO-
ds) $9.23 (d, T=1.5Hz, 1 H), 8.69 (dd, ] = 2.5, 1.6 Hz,
1H),858(d,T=25Hz1H),815(@m,2H),720(d,J=
8.9 Hz, 2 H). MS: ES- 281.86 (M-1).

[0258] Example 25. Preparation of 5-(4-(thiazol-2-yl)
phenoxy)-1H-1,2 3-triazole-4-carboxylic acid (16b).
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16b

OH

[0259] The title compound was prepared as described in
Example 24 using K,COj3 as a base for the cross coupling
reaction. 'H NMR (400 MHz, DMSO-ds) 6 7.93 (d, J =
87 Hz, 2 H), 789 (d, T =3.1 Hz, 1 H), 775 (d, J =
3.2 Hz, 1 H), 7.16 (d, J = 8.7 Hz, 2 H). MS: ES- 286.96
(M-1).

[0260] Example 26. Preparation of 5-(4-(oxazol-2-yl)phe-
noxy)-1H-1,2 3-triazole-4-carboxylic acid (16¢).

O 16¢
N
E\ o oH
o
HN N
N

[0261] The title compound was prepared as described in
Example 24 using K,COj3 as a base for the cross coupling
reaction and the PMB deprotection was performed at 50° C.
1H NMR (400 MHz, DMSO-d;) 3 8.19 (d, T = 0.8 Hz, 1 H),
7.96 (d,7=9.0Hz,2H),7.35(d,J=0.8 Hz, 1 H),7.18 (d,J
=89 Hz, 2 H).

[0262] Example 27. Preparation of 5-(4-(imidazo[1,2-a]
pyridin-6-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid
(16d).

16d

o

[0263] The title compound was prepared as described in
Example 26. 'H NMR (400 MHz, DMSO-ds) 8 9.09 (s,
1 H), 813 (s, 1 H), 798 - 7.79 (m, 3 H), 7.73 (d, J=
8.6 Hz, 2 H), 7.22 (d, J= 8.6 Hz, 2 H).

[0264] Example 28. Preparation of 5-((2'-(difluoro-
methoxy)-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-
carboxylic acid (16e).

40
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[0265] The title compound was prepared as described in
Example 26. 'H NMR (400 MHz, DMSO) & 7.48 - 7.39
(m, 4 H), 7.35-7.25 (m, 2 H), 7.16 - 7.11 (m, 3 H). MS:
ES+369.98 (M+23).

[0266] Example 29. Preparation of 5-((4'-cyano-[1,1'-
biphenyl]-4-yloxy)-1H-1,2 3-triazole-4-carboxylic  acid
(12n).

12n
0
0, OH
NC —
HN N
N 7
N

[0267] The title compound was prepared as described in
Example 11 using methyl 5-(4-bromophenoxy)-1-(4-meth-
oxybenzyl)-1H-1,2 3-triazole-4-carboxylate 9a as starting
material and Pd(Ph3;P), in toluene- 1M K,CO; at 80° C.
conditions for the cross coupling reaction. 'H NMR
(600 MHz, DMSO-dg) & 7.90 (m, 4 H), 7.77 (m, 2 H),
7.19 (m, 2 H). MS: ES- 305.1 (M-1).

[0268] Example 30. Preparation of 5-((4'-carbamoyl-[1,1'-
biphenyl]-4-yloxy)-1H-1,2 3-triazole-4-carboxylic  acid
(120).

120
0
HyN HN N
\Né

[0269] The title compound was prepared as described in
Example 11 using methyl 5-(4-bromophenoxy)-1-(4-meth-
oxybenzyl)-1H-1,2 3-triazole-4-carboxylate 9a as starting
material and Pd(Ph;P), in toluene- 1M K,COj; at 80° C.
conditions for the cross coupling reaction. 'H NMR
(600 MHz, DMSO-dg) & 7.99 (m, 2 H), 7.63 (m, 2 H),
7.14 (m, 2 H). MS: ES- 323.8 (M-1).

[0270] Example 31. Preparation of 5-((4'-methyl-[1,1'-
biphenyl]-4-yloxy)-1H-1,2 3-triazole-4-carboxylic  acid
(12p).
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[0271] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material. 'H NMR (400 MHz, DMSO-dy) & 7.64 - 7.58
(m, 2 H), 7.51 (d,J =82 Hz, 2 H), 7.24 (d, J = 7.9 Hz,
2 H), 7.14 - 7.09 (m, 2 H), 2.31 (s, 3 H).

[0272] Example 32. Preparation of 5-((4'-isopropyl-[1,1'-
biphenyl]-4-yl)oxy)-1H-1,2 3-triazole-4-carboxylic  acid
(129).

12q
o]
HN N
N 7
N

[0273] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material. 'H NMR (400 MHz, DMSO-d¢) & 7.63 - 7.58
(m, 2 H), 7.53 (d, J = 8.3 Hz, 2 H), 7.30 (d, J = 8.2 Hz,
2 Hy, 7.15 - 7.10 (m, 2 H), 290 (m, 1 H), 1.21 (d, J =
6.9 Hz, 6 H). MS: ES-322.07 (M-1).

[0274] Example 33. Preparation of 5-((3'-chloro-4'-fluoro-
[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylic
acid (12r).

12r
Cl o
0, OH
F —
HN N
N, &
N

[0275] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2 3-triazole-4-carboxylate 9b as starting
material except anisole (20 eq.) was used at PMB deprotec-
tion step. 'H NMR (400 MHz, DMSO-dg) & 7.85 (m, 1 H),
7.70 - 7.62 (m, 3 H), 7.50 - 7.44 (m, 1 H), 7.15 - 7.10 (m,
2 H). MS: ES- 331.98 (M-1).

[0276] Example 34. Preparation of 5-((2',3-difluoro-[1,1'-
biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylic  acid
(12s).
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[0277] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material except anisole (20 eq.) was used at the deprotection
step. THNMR (400 MHz, DMSO-dg) 8 7.56 (m, 2 H), 7.46 -
7.24 (m, 3 H), 7.20 - 7.15 (m, 2 H). MS: ES-1 315.99 (M-1).
[0278] Example 35. Preparation of 5-((4'-(tert-butyl)-
[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylic
acid (12t).

12t
O
HN N
N 7
N

[0279] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material except anisole (20 eq.) was used at the deprotection
step. THNMR (400 MHz, DMSO-dg) 8 7.65 - 7.59 (m, 2 H),
7.57-7.51 (m, 2 H), 7.48 - 7.42 (m, 2 H), 7.12 (d, J =8.7 Hz,
2 H), 1.29 (s, 9 H).

[0280] Example 36. Preparation of 5-(4-chlorophenoxy)-
1H-1,2 3-triazole-4-carboxylic acid (8k).

12s

O 8k

[0281] The compound was prepared as described in the
previous Example 1 and 2. 'H NMR (400 MHz, DMSO-
de) 8 7.56 - 7.28 (m, 2 H), 7.15 - 7.00 (m, 2 H). MS: ES-
237.99 (M-1).

[0282] Example 37. Preparation of 5-(4-(pyrazin-2-yl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (16f).

16f
0
N
<// \ o OH
Np—
HN_ N
N
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[0283] The title compound was prepared as described in
Example 24 using K,COj3 as a base for the cross coupling
reaction. 'H NMR (400 MHz, DMSO-ds) 8 923 (d, J =
1.5 Hz, 1 H), 8.69 (dd, J=2.5,1.6 Hz, 1 H), 8.58 (d, J =
2.5 Hz, 1 H), 8.15 (m, 2 H), 7.20 (d, J = 8.9 Hz, 2 H). MS:
ES- 281.86 (M-1).

[0284] Example 38. Preparation of 5-((4'-(trifluoro-
methyl)-[ 1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12u).

12u
0
E 0, oH
F —
F ON N
N #
N

[0285] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material. 'TH NMR (400 MHz, DMSO-d¢) 8 7.86 (d, J =
82 Hz, 2 H), 7.79 (d, ] = 8.4 Hz, 2 H), 7.75 - 7.71 (m,
2 H), 7.21- 7.15 (m, 2 H). MS: ES+ 349.96 (M+1).

[0286] Example 39. Preparation of 5-((4'-(difluoro-
methoxy)-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-
carboxylic acid (12v).

12v
F 8]
0 —
HN\ éN
N

[0287] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material. 'TH NMR (400 MHz, DMSO-dy) 8 7.64 (d, J =
8.8 Hz, 2 H), 7.54 (d, ] = 8.7 Hz, 2 H), 7.27 - 7.17 (m,
3 H), 6.92 (d, ] = 8.7 Hz, 2H). MS: ES- 345.93 (M-1).
[0288] Example 40. Preparation of 5-((3'-(difluoro-
methoxy)-[1,1'-biphenyl]-4-yloxy)-1H-1,2,3-triazole-4-
carboxylic acid (16 g).

l6g

}Vf
- o
HN\ %N
N

[0289] The title compound was prepared as described in
Example 24 using K,COj3 as a base for the cross coupling
reaction. 'H NMR (400 MHz, DMSO-ds) 8 7.68 (d, J =
8.8 Hz, 2 H), 7.49 (m, 2 H), 7.41 (s, 1 H), 7.33 (s, 1 H),
7.13 (d, T = 8.8 Hz, 3 H).n/z 345.79 (M-1).
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[0290] Example 41. Preparation of 5-(4-(furan-3-yl)phe-
noxy)-1H-1,2,3-triazole-4-carboxylic acid (12x).

12x
O
"/ —
HN\ /N
N

[0291] The title compound was prepared as described in
Example 11 using ethyl 5-(4-bromophenoxy)-1-(4-methox-
ybenzyl)-1H-1,2,3-triazole-4-carboxylate 9b as starting
material and the addition of anisole for the PMB deprotec-
tion. 1H NMR (400 MHz, DMSO-d¢) 88.12 (s, 1 H), 7.71 (t,
J=1.7Hz, 1 H), 7.60 - 7.55 (m, 2 H), 7.07 (d, J = 8.8 Hz,
2 H), 6.93 - 6.89 (m, 1 H).

[0292] Example 42. Preparation of 5-([1,1'-biphenyl]-4-
yloxy)-1H-1,2,3-triazole-4-carboxylic acid (81).

o] 81
HN N
AN
N

[0293] The compound was prepared as described in the
previous example 1 and 2 using methyl 5-chloro-1-(4-meth-
oxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and anisole
for the PMB deprotection. 'H NMR (400 MHz, DMSO-
dg) 87.67 - 7.60 (m, 4 H), 7.44 (dd, J = 10.4, 4.8 Hz, 2 H),
7.34 (dt, 1=92,43 Hz, 1 H), 7.16 - 7.11 (m, 2 H).

[0294] Example 43. Preparation of 5-(p-tolyloxy)-1H-
1,2,3-triazole-4-carboxylic acid (8 m).

8m

[0295] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 'H NMR (400 MHz,
DMSO-dg) 87.14 (d, T = 8.2 Hz, 2 H), 6.94 (d, J = 8.3 Hz,
2 H), 2.26 (s, 3 H).

[0296] Example 44. Preparation of 5-((6-(3-(difluoro-
methoxy)phenyl)pyridin-3-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12y).
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[0297] The title compound was prepared as described in
Example 11 except using ethyl 5-((6-chloropyridin-3-yl)
oxy)-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate
for the cross coupling reaction. The ethyl 5-((6-chloropyri-
din-3-yDoxy)-1-(4-methoxybenzyl)-1H-1,2 3-triazole-4-
carboxylate was prepared as described in Example 6 from
ethyl  5-chloro-1-(4-methoxybenzyl)-1H-1,2 3-triazole-4-
carboxylate 4b and 6-chloropyridin-3-ol. For the PMB
deprotection anisole was added to the reaction mixture. 1H
NMR (400 MHz, DMSO-d¢) 8 8.56 (d, J=2.8 Hz, 1 H), 8.03
(d,J=88Hz, 1 H), 7.91 (d,J=8.0 Hz, 1 H), 7.84 (s, 1| H),
7.66 (dd, J=8.8,2.8 Hz, 1 H), 7.53 (t, J=7.5 Hz, 1 H), 7.33
(t,J=73.5Hz, 1 H),7.22(dd, J =8.0, 1.8 Hz, 1 H). MS : ES
+349.10 (M+1).

[0298] Example 45. Preparation of 5-phenoxy-1H-1,2,3-
triazole-4-carboxylic acid (8n).

>/1,.

8n

[0299] The title compound was prepared from 5-(4-chlor-
ophenoxy)-1H-1,2,3-triazole-4-carboxylic acid 8k of Exam-
ple 36 by treatment with Pd/C in MeOH under 1 atm of
hydrogen. The resulting methyl ester was hydrolyzed as
described in example 1 and 2. 'H NMR (400 MHz,
DMSO-d¢) 6 7.44 - 729 (m,2 H), 7.13 (t, T = 7.4 Hz, 1 H),
7.06 - 6.97 (m, 2 H). MS: ES- 204.08 (M-1).

[0300] Example 46. Preparation of 5-(4-methoxyphe-
noxy)-1H-1,2,3-triazole-4-carboxylic acid (80).

MeO

[0301] The title compound was prepared as described in
the previous Example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 1H NMR (400 MHz,
DMSO-dg) 87.07 - 7.00 (m, 2 H), 6.94 - 6.87 (m, 2 H),
3.72 (s, 3 H). MS: ES+ 258.07 (M+23).
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[0302] Example 47. Preparation of 5-((4-fluorophenyl)
thio)-1H-1,2,3-triazole-4-carboxylic acid (8p).

o 8p
F
HN N
N, F
N

[0303] The title compound was prepared as described in
the previous example 1 and 2 using 4-fluorothiophenol for
the addition on methyl 5-chloro-1-(4-methoxybenzyl)-1H-
1,2,3-triazole-4-carboxylate 4a and anisole for the PMB
deprotection. 'H NMR (400 MHz, DMSO-ds) 87.55 (s,
2 H), 7.24 (t, T = 8.8 Hz, 2 H). MS: ES+ 262.03 (M+23).
[0304] Example 48. Preparation of 5-(4-bromo-3-chloro-
phenoxy)-1H-1,2 3-triazole-4-carboxylic acid (8q).

cl 8q

[0305] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 1H NMR (400 MHz,
DMSO0-dg) 67.73 (d, T =89 Hz, 1 H), 7.43 (d, J = 2.8 Hz,
1 H),7.01 (dd, J=8.9,2.9 Hz, 1 H). MS: ES- 315.86 (M-1).
[0306] Example 49. Preparation of 5-((6-chloropyridin-3-
yloxy)-1H-1,2,3-triazole-4-carboxylic acid (8r).

N O 8r
/ \ O OH

JE—— p—

HN

[0307] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 1H NMR (400 MHz,
DMSO-dg) 88.32 (d, J = 3.1 Hz, 1 H), 7.67 (dd, J = 8.8,
3.1 Hz, 1 H), 7.52 (d, T = 8.8 Hz, 1 H). MS: ES+ 241.08
(M+23).

[0308] Example 50. Preparation of 5-((4'-cyano-[1,1'-
biphenyl]-4-yDthio)-1H-1,2,3-triazole-4-carboxylic  acid
(89).
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[0309] The title compound was prepared as described in
the previous example 1 and 2 using 4'-mercapto-[1,1'-biphe-
nyl]-4-carbonitrile for the addition on methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 1H NMR (400 MHz,
DMSO0-d¢) 67.90 (¢, J = 8.6 Hz, 4 H), 7.73 (d, J = 8.3 Hz,
2 H), 7.49 (d, J = 8.3 Hz, 2 H). MS: ES- 320.87 (M-1).
[0310] Example 51. Preparation of 5-(4-bromo-2-fluoro-
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8t).

F 8t

[0311] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol addition and anisole for
the PMB deprotection. 'H NMR (400 MHz, DMSO-d¢) 8
7.74 (dd, J=10.5, 2.3 Hz, 1 H), 7.39 (dd, J = 8.8, 1.5 Hz,
1 H), 7.21 (t, T =8.7 Hz, 1 H). MS: ES+ 323.99 (M+23).
[0312] Example 52. Preparation of 5-((4-bromophenyl)
thio)-1H-1,2,3-triazole-4-carboxylic acid (8u).

Su

[0313] The title compound was prepared as described in
the previous example 1 and 2 using 4-bromothiophenol for
the addition on methyl 5-chloro-1-(4-methoxybenzyl)-1H-
1,2.3-triazole-4-carboxylate 4a and anisole for the PMB
deprotection. 1H NMR (400 MHz, DMSO-d¢) 87.57(d, J =
8.5Hz,2H),7.38 (d, ] =8.4Hz,2 H). MS: ES +321.95 M
+23).

[0314] Example 53. Preparation of 5-(4-cyanophenoxy)-
1H-1,2,3-triazole-4-carboxylic acid (8v).
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[0315] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2.3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 'H NMR (400 MHz,
DMSO-dg) 6 7.73 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 8.8 Hz,
2 H). MS: ES-229.03(M-1).

[0316] Example 54. Preparation of 5-((6-methylpyridin-3-
yloxy)-1H-1,2,3-triazole-4-carboxylic acid (8x).

O 8x

HN N
N &
N

[0317] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2, 3-triazole-4-carboxylate 4a . 'H
NMR (400 MHz, DMSO-d¢) 3 8.81 (s, 1 H), 8.38 (dd, J =
89,2 7Hz, 1 H),7.94 (d,7=9.1 Hz, 1 H), 2.78 (s, 3 H).
MS: ES+ 221.18(M+1).

[0318] Example 55. Preparation of 5-((6-(4-cyanophenyl)
pyridin-3-yloxy)-1H-1,2,3-triazole-4-carboxylic acid
(12z).

12z

OH

[0319] The title compound was prepared as described in
Example 11 using the intermediate of 8r for the cross cou-
pling reaction. 'H NMR (400 MHz, DMSO-d,) 88.42 (d,J =
2.6 Hz, 1 H), 8.21 (d, J =8.7 Hz, 2 H), 8.03 (m, 1 H), 7.91
(d, T=8.6 Hz, 2 H), 7.38 (m, 1 H). MS: ES-306.08 (M-1).
[0320] Example 56. Preparation of 5-(4-carbamoylphe-
noxy)-1H-1,2,3-triazole-4-carboxylic acid (8y).

O 8y

H,N
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[0321] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 1H NMR (400 MHz,
DMSO-dg) 87.92 (d, J = 8.9 Hz, 2H), 7.11 (d, ] = 8.9 Hz,
2 H). MS: ES-247.00 (M-1).

[0322] Example 57. Preparation of 5-((2-fluoropyridin-3-
yloxy)-1H-1,2,3-triazole-4-carboxylic acid (8z).

@

7 \ O OH

HN N
N &
N

[0323] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 1H NMR (400 MHz,
CD;0D) 88.01 (m, 1 H), 7.75 (m, 1H), 7.32, (m, 1 H).
MS: ES+ 225.14 (M+1).

[0324] Example 58. Preparation of 5-(3-(dimethylamino)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8aa).

// 8aa

—— N

[0325] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 1TH NMR (400 MHz,
DMSO-dy) 87.07 (t, J =82 Hz, 1 H), 6.43 (d, J = 8.4 Hz,
1 H), 6.35 (s, 1 H), 6.18 (d, ] =8.0 Hz, 1 H), 2.85 (s, 6 H).
MS: ES- 247.11 (M-1).

[0326] Example 59. Preparation of 5-(3-(2-methylpyrimi-
din-5-yl)phenoay)-1H-1,2 3-triazole-4-carboxylic acid
(12aa).

(6] 12aa

12aa

e
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[0327] The title compound was prepared as described in
Examplel1 using the intermediate of 8 g for the cross cou-
pling reaction. 'H NMR (400 MHz, DMSO-dg) 89.00 (s,
2 H),7.55m,2H), 749 (t,J=82Hz, 1 H),7.09 (d,J =
7.6 Hz, 1 H), 2.64 (s, 3 H). MS: ES+298.19 (M+1).

[0328] Example 60. Preparation of 5-(4-(trifluoromethyl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8ab).

8ab

[0329] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2.3-triazole-4-carboxylate 4a but
using Cs,CO3/DMEF for the phenol derivative addition and
anisole for the PMB deprotection. 'H NMR (400 MHz,
DMSO-dg) 87.72 (d, T = 8.7 Hz, 2 H), 7.23 (d, J = 8.7 Hz,
2 H). MS: ES-272.01 (M-1).

[0330] Example 61. Preparation of 5-(3-(2-fluoropyridin-
3-yDphenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12ab).

o
O, oH
F —
HN N
N, 7
N

12ab

12ab

[0331] The title compound was prepared as described in
Examplel1 using the intermediate of 8 g for the cross cou-
pling reaction and anisole for PMB deprotection 'H NMR
(400 MHz, DMSO-ds) 88.24 (d,J=4.7Hz, 1 H), 8.17 - 8.04
(m, 1 H), 7.46 (ddd, J = 10.4, 7.0, 49 Hz, 2 H), 7.43 - 7.30
(m, 2 H), 7.13 (dd, T=8.2, 2.5 Hz, 1 H).. MS: ES+ 301.18

(M=+1).
[0332] Example 62. Preparation of 5-((4-(2-fluoropyridin-
3-yDphenyl)thio)-1H-1,2,3-triazole-4-carboxylic acid
(12ac).

12ac
F

O
I{PJ\\\ <§;T¢
N

[0333] The title compound was prepared as described in
Example 11 using the intermediate of 8u for the cross cou-
pling reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d¢) 8 8.27 - 8.22 (m, 1 H), 8.19 - 8.06 (m,
1 H),7.68 - 7.58 (m, 2 H), 7.60 - 7.50 (m, 2 H), 7.51 - 7.43
(m, 1 H). MS: ES- 315.04 (M- 1).
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[0334] Example 63. Preparation of 5-((4"-carbamoyl-[1,1'-
biphenyl]-3-yl)oxy)-1H-1,2,3-triazole-4-carboxylic  acid

(12ad).
0
0>_?\ OH
HN_ N
N
0

NH,

12ad

12ad

[0335] The title compound was prepared as described in
Example 11 using the intermediate of 8 g for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-dg) 6 7.99 (d, 1 =8.4Hz,2 H), 7.77 (d,J
=8.5Hz 2 H), 7.54-7.42 (m, 3 H), 7.09 (d, ] = 8.3 Hz,
1 H). MS: ES+ 325.20 (M+1).

[0336] Example 64. Preparation of 5-((4'-cyano-[1,1'-
biphenyl]-3-yl)oxy)-1H-1,2,3-triazole-4-carboxylic  acid
(12ae).

O 12ae

NC
1ae

[0337] The title compound was prepared as described in
Example 11 using the intermediate of 8 g for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-dy) 67.88 (m, 4 H), 7.59 - 7.40 (m, 3 H),
7.13 -7.03 (m, 1 H) . MS: ES- 305.15 (M-1).

[0338] Example 65. Preparation of 5-(4-(4-methylpipera-
zin-1-yl)phenoxy)-1H-1,2, 3-triazole-4-carboxylic acid
(8ac).

m 0 OH
—N \,//N
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[0339] To the methyl 1-(4-methoxybenzyl)-5-(4-(pipera-
zin-1-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylate (0.280,
0.661 mmol) (intermediate of 8b) in THF (3 mL) and acetic
acid (0.6 mL) was added formaldehyde in water solution
(177 uL, 2.18 mmol). After a period of 30 min, was added
the triacetoxyborohydride (150 mg, 0.708 mmol) portion-
wise. After a period of 15 min, the reaction mixture was
extracted with EA and NaHCO3, the EA collected , dried
over sodium sulfate, filtered and evaporated. The mixture
was purified on a 40 g column with DCM to 10 % MeOH
in DCM (load with DCM/MeOH) to provide methyl 1-(4-
methoxybenzyl)-5  -(4-(4-methylpiperazin-1-yl)phenoxy)-
1H-1,2 3-triazole-4-carboxylate (0.200 g, 0.457 mmol). As
described for example 8b after deprotection and hydrolysis
the title compound was obtained (0.214, 0.693 mmol). 'H
NMR (400 MHz, CD;0D) 37.05 (m, 4 H), 3.34 (s, 8 H),
2.96 (s, 3 H). MS: ES+ 304.24 (M+1).

[0340] Example 66. Preparation of 5-((2-bromopyridin-3-
yl)oxy)-1H-1,2,3-triazole-4-carboxylic acid (8ad).

/N \ O, OH

[0341] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2.3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 'H NMR (400 MHz,
DMSO-dg) 88.31 (dd, T = 4.6, 1.5 Hz, 1 H), 7.68 (d, J =
8.2 Hz, 1 H), 7.53 (dd, J = 8.1.4.6 Hz, 1 H). MS: ES+
283.95 (M+1).

[0342] Example 67. Preparation of 5-((2,6-dimethylpyri-
din-3-yl)oxy)-1H-1,2,3-triazole-4-carboxylic acid (8ae).

8ae
N o)
72 .
_\

HN
N
}q,/’

[0343] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2.3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 'H NMR (400 MHz,
CD;0D) 88.19 (d, T = 8.8 Hz, 1 H), 7.70 (d, J = 8.8 Hz,
1 H), 2.80 (s, 3 H), 2.73 (s, 3 H). MS: ES+ 234.07 (M+1).

[0344] Example 68. Preparation of 5-(4-(tert-butyl)phe-
noay)-1H-1,2,3-triazole-4-carboxylic acid (8af).
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[0345] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF and anisole for the PMB deprotection.
1H NMR (400 MHz, DMSO-dg) 37.35 (d, T = 8.0 Hz, 2 H),
6.96 (d, T=7.9 Hz, 2 H), 1.25 (s, 9 H). MS: ES+ 262.20 M
+1).

[0346] Example 69. Preparation of 5-(4-cyclopentylphe-
noxy)-1H-1,2,3-triazole-4-carboxylic acid (8ag).

O 8ag
O/wa—?\w
HN N
N 7
N

[0347] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF and anisole for the PMB deprotection.
1HNMR (400 MHz, DMS0) $7.21 (d, J=8.5 Hz, 2 H), 6.96
(d, J=8.6 Hz, 2 H), 3.05 - 2.80 (m, 1 H), 2.14 - 1.86 (m,
2 H), 1.82 -1.68 (m, 2 H), 1.67 - 1.54 (m, 2 H), 1.58 - 1.33
(m, 2 H). MS:ES- 272.20 (M-1).

[0348] Example 70. Preparation of 5-((6-methoxypyridin-
3-yhoxy)-1H-1,2,3-triazole-4-carboxylic acid (8ah).

8af

O 8ah

)N\ o

0

OH

\\})

HN

A

[0349] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF for the phenol derivative addition and
anisole for the PMB deprotection. 1H NMR (400 MHz,
DMSO-dy) 68.05 (d, J = 2.6 Hz, 1 H), 7.59 (dd, J = 9.0,
3.0 Hz, 1 H), 6.83 (d, ] = 9.0 Hz, 1 H). MS: ES- 235.14
(M-1).

[0350] Example 71. Preparation of 5-(4-bromo-3-methyl-
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8ai).
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8ai

OH
Br

[0351] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a . 'H
NMR (400 MHz, CD;0D) 887.46 (d, J = 8.7 Hz, 1 H),
7.02 (d, T=2.8 Hz, 1 H), 6.81 (m, 1 H), 2.34 (s, 3 H)..
MS: ES+ 256 (M+2-44).

[0352] Example 72. Preparation of 5-(4-(2-fluoropyridin-
3-yD)-3-methylphenoxy)-1H-1,2,3-triazole-4-carboxylic

acid (12af).
)
HN_ N
N

[0353] The title compound was prepared as described in
Example 11 using the intermediate of 8ai for the cross cou-
pling reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 88.26 (d, T=4.7 Hz, 1 H), 8.05-7.76
(m, 1 H),7.65-731 (m, 1 H),7.23 (d,]=8.4Hz, 1 H), 7.06
(d,J=2.5Hz, 1 H), 6.96 (dd, J=8.4,2.6 Hz, | H), 2.10 (s,
3 H). MS: ES+ 271 (M+1-44).

[0354] Example 73. Preparation of 5-(4-(6-fluoro-2-
methylpyridin-3-yl)phenoxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12ag).

12af

7\

p—

12ag
0
N
\ O OH
y >=?\
N éN
N

[0355] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) $7.80(t, T =8.1 Hz, 1 H), 7.38 (d, J
=8.6Hz,2H),7.14(d, T=8.6 Hz, 2 H), 7.05 (d, ] = 8.5 Hz,
1 H), 2.36 (s, 3 H). MS: ES- 313.18 (M-1).

[0356] Example 74. Preparation of 5-(4-(6-fluoro-4-
methylpyridin-2-yl)phenoxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12ah).
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[0357] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) 888.15 - 7.92 (m, 2 H), 7.75 (m,
1 H), 7.15 (d, T = 8.9 Hz, 2 H), 6.94 (m, 1 H), 2.42 (s,
3 H).. MS: ES+ 315.20 (M+1).

[0358] Example 75. Preparation of 5-(4-(2-fluoro-3-
methylpyridin-4-yl)phenoxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12ai).

12ai
¥ o
/ \ O>_?\ oH
N —
HN N
N

[0359] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 88.07 (d, J = 5.0 Hz, 1 H), 7.46 -
7.37 (m, 2 H), 7.23 (d, J = 4.6 Hz, 1 H), 7.19-7.08 (m,
2 H), 2.16 (s, 3 H). ES+ 315.20 (M+1).

[0360] Example 76. Preparation of 5-(4-(3-bicyclo[1.1.1]
pentan-1-yD)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid

(8aj).
O 8aj
I{TJ\\\ Cﬁ;TQ
N

[0361] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 1TH NMR (400 MHz,
CD;0D) 8 7.45 - 7.08 (m, 2 H), 7.09 - 6.89 (m, 2 H), 2.52
(s, 1 H), 2.07 (s, 6 H). MS:ES+ 272.14 (M+1).

[0362] Example 77. Preparation of 5-(4-(4-oxocyclo-
hexyl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (8ak).
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8ak

[0363] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2 3-triazole-4-carboxylate 4a but
using Cs;COs/DMF and anisole for the PMB deprotection.
1H NMR (400 MHz, DMSO-de) 67.28 (d, J = 8.6 Hz, 2 H),
6.99 (d,J=8.6 Hz,2 H), 3.11 - 2.95 (m, 1 H), 2.56 (m, 2 H),
2.29 -2.17 (m, 2 H), 2.10 - 1.94 (m, 2 H), 1.94 - 1.75 (m,
2 H) . MS:ES- 300.13 (M-1).

[0364] Example 78. Preparation of 5-(4-(2-fluoro-6-
methylpyridin-3-y1)-3-methylphenoxy)-1H-1,2,3-triazole-
4-carboxylic acid (12aj).

12aj

OH

[0365] The title compound was prepared as described in
Example 11 using the intermediate of 8ai for the cross cou-
pling reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 8 7.77 (dd, J = 10.2, 7.5 Hz, 1 H),
7.28(d,J=74Hz,1H),7.19(d,J=8.4Hz, 1 H),7.04(d,J
=2.4Hz, 1 H), 6.94 (dd,J=8.3,2.5 Hz, 1 H), 2.46 (s, 3 H),
2.09 (s, 3 H). MS: ES+ 329.20 (M+1).

[0366] Example 79. Preparation of 5-(4-(2-fluoro-6-
methylpyridin-3-yl)phenoxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12ak).

12ak

[0367] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-de) 37.98 (dd, J = 10.6, 7.6 Hz, 1 H),
7.57(d,J=74Hz, 2 H),730(,J=75Hz 1H),7.16
(d, T=8.8 Hz, 2 H), 2.45 (s, 3 H). MS: ES+315.17 (M+1).
[0368] Example 80. Preparation of 5-(4-(5-methylpyridin-
3-yDphenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12al).
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[0369] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) 8 8 8.63 (d, J = 5.7 Hz, 1 H), 7.89
(m, 4 H), 7.23 (d, T = 8.8 Hz, 2 H), 2.63 (s, 3 H). MS: ES+
297.24 (M+1).

[0370] Example 81. Preparation of 5-(4-(2-methylpyridin-
4-yDphenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12am).

12am
/ 0
\ 0
NQ—@‘ >\2\OH
HN
N
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[0371] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dy) 68.68 (d, J = 1.9 Hz, 1 H), 8.40 (m,
1 H), 7.92 (s, mH), 7.78 - 7.63 (m, 2H),7.23 -7.12 (m, 2 H),
2.36 (s, 3H). MS: ES+ 297.24 (M+1).

[0372] Example 82. Preparation of 5-(4-(6-fluoro-5-
methylpyridin-3-yl)phenoxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12an).

12an
N (o]
7\ 0
Fw >\2\OH
HN
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N

[0373] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d6) 38.30 (s, 1 H), 8.12 (d, J =9.6 H,,
1H),7.68(d,J=88Hz,2H),7.15(d, T=8.8 Hz,2 H), 2.29
(s, 3 H). MS: ES+315.20 (M+1).

[0374] Example 83. Preparation of 5-(4-(quinolin-4-yl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12a0).
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12a0

OH

12a0

[0375] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) 6 9.09 (d, T=4.9 Hz, 1 H), 8.21 (d,
J=84Hz, 1 H),800(,J=84Hz 1 H), 793 (d,J=
7.4 Hz, 1 H), 7.80 - 7.65 (m, 2 H), 7.66 - 7.57 (m, 2 H),
7.37 - 7.22 (m, 2 H). MS: ES-331.19 (M-1).

[0376] Example 84. Preparation of 5-(4-(6-methylpyridin-
3-yDphenoxy)-1H-1,2 3-triazole-4-carboxylic acid (12ap).

12ap

7\ oS

[0377] The title compound was prepared as described in
Example 11 using the intermediate 8a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 8 9.00 (s, 1 H), 8.66 - 8.45 (m,
1 H), 8.10 - 7.64 (m, 3 H), 7.22 (d, J = 8.8 Hz, 2 H), 2.68
(s, 3 H). MS: ES+ 297.19 (M+1).

[0378] Example 85. Preparation of 5-(4-(6-fluoro-2-
methylpyridin-3-yl)-3-methylphenoxy)-1H-1,2,3-triazole-
4-carboxylic acid (12aq).

12aq
N \\\ o
F // (6]
OH
———
HN
N
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[0379] The title compound was prepared as described in
Example 11 using the intermediate of 8ai for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, CD;0D) §7.67 (t,J=8.1Hz, L H), 7.11 (d,J =
8.5 Hz, 2 H), 7.04 - 6.91 (m, 2 H), 2.22 (s, 3 H), 2.05 (s,
3 H). MS: ES- 327.12 (M-1).

[0380] Example 86. Preparation of 5-(4-(6-fluoro-5-
methylpyridin-3-yl)-3-methylphenoxy)-1H-1,2,3-triazole-
4-carboxylic acid (12ar).
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[0381] The title compound was prepared as described in
Example 11 using the intermediate of 8ai for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, CD;0D) 8. 7.93 (s, 1 H), 7.80 - 7.72 (m, 1 H),
7.20 (d,J=8.4Hz, 1H),7.08 (d,J=2.6 Hz, 1 H), 7.00 (dd, J
=8.3,2.3 Hz, | H), 2.34 (s, 3 H), 2.24 (s, 3 H). MS: ES-
327.18 (M-1).

[0382] Example 87. Preparation of 5-(4-(4,4-difluorocy-
clohexyl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid
(8al).

8al
. o
) o
F oH
—
HN
N
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[0383] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a but
using Cs,CO3/DMF and anisole for the PMB deprotection.
H NMR (400 MHz, CD;0D) 6 7.28 (d, ] = 8.6 Hz, 2 H),
6.99 (d,J=8.6 Hz, 2 H), 3.11 - 2.95 (m, 1 H), 2.56 (m, 2 H),
229-217 (m, 2 H), 2.10 - 1.94 (m, 2 H), 1.94 - 1.75 (m,
2 H). MS:ES+ 324.18 (M+1).

[0384] Example 88. Preparation of 5-(4-(tetrahydro-2H-
pyran-4-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylic  acid
(12as).

12as

0
] O
OH
S ———
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NP
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[0385] The title compound was prepared as described in
Example 11 using the intermediate of 9a for the cross cou-
pling reaction with 2-(3,6-dihydro-2H-pyran-4-y1)-4,4.5,5-
tetramethyl-1,3,2-dioxaborolane followed by hydrogenation
at 1 atm with Pd/C in MeOH for 4h. Anisole was used for
PMB deprotection. 'H NMR (400 MHz, DMSO-d¢) 67.23
(d,J=8.6Hz,2H), 699 (d,J=8.7Hz,2H),3.92(dd, T =
11.5,2.2Hz,2H),3.40 (td, T=11.3,2.8 Hz, 2 H), 2.84 -2.65
(m, 1 H), 1.80 - 1.45 (m, 4 H). MS: ES- 288.13 (M-1).
[0386] Example 89. Preparation of 5-(4-bromo-3-methox-
yphenoxy)-1H-1.2,3-triazole-4-carboxylic acid (8am).
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[0387] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate 4a and
anisole for the PMB deprotection. 'H NMR (400 MHz,
DMSO-dg) 7.50 (d, J = 8.7 Hz, 1 H), 6.92 (d, ] = 2.7 Hz,
1 H), 6.52 (dd, J=8.7, 2.7 Hz,1 H), 3.81 (s, 3 H). MS: ES+
312.01 (M+1)

[0388] Example 90. Preparation of 5-(3-methoxy-4-(6-
methoxypyridin-3-yl)phenoxy)-1H-1,2, 3-triazole-4-car-
boxylic acid (12at).

12at
/
o
N o)
\O—@%
L OH
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[0389] The title compound was prepared as described in
Example 11 using the intermediate of 8am for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-d¢) 8 8.21 (d, T=2.0Hz, 1 H), 7.78 (dd, J
=86,2.5Hz, 1 H), 727 (d,J=84Hz, 1 H), 691 (d,J =
2.1Hz, 1 H), 6.84 (d, T=8.6 Hz, 1 H), 6.64 (s, 1 H), 3.86 (s,
3 H), 3.74 (s, 3 H). MS: ES+ 343.24 (M+1).

[0390] Example 91. Preparation of 5-(4-(2,6-dimethoxy-
pyridin-3-yl)-3-methoxyphenoxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12au).

\O 0/
Ii}q\\\}ch;}q

[0391] The title compound was prepared as described in
Example 11 using the intermediate of 8am for the cross cou-
pling reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) 8 7.44 (d, T=8.0 Hz, 1 H), 7.00 (d, J
=84 Hz, 1 H), 668 (d,J=23Hz, 1 H), 642 - 6.33 (m,
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2 H), 3.86 (s, 3 H), 3.79 (s, 3 H), 3.63 (s, 3 H). MS: ES+
395.19 (M+23).

[0392] Example 92. Preparation of 5-(4-(2-fluoropyridin-
4-yDphenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12av).

12av
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[0393] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d,) 88.27 (d, J = 5.3 Hz, 1 H), 7.87 (d,
J=88Hz, 2H),7.67(d,J=5.4Hz, 1 H),7.51 (s, 1 H),7.19
(d, T=8.8 Hz, 2 H). MS: ES-299.15 (M+23).

[0394] Example 93. Preparation of 5-(4-(2-chloropyridin-
3-yDphenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12aw).

12aw
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[0395] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) 6 8.41 (dd, J = 4.7, 1.9 Hz, 1 H),
7.88 (dd, J=7.6, 1.9 Hz, 1 H), 7.54 - 7.45(m, 3 H), 7.16
(d, J=8.8 Hz, 2 H). MS: ES-315.01 (M-1).

[0396] Example 94. Preparation of 5-(4-(1-naphthyl)phe-
noxy)-1H-1,2 3-triazole-4-carboxylic acid (12ax).

12ax

0
0
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[0397] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 866795 (m, 2 H), 7.81 (d, J =
8.1 Hz, 1 H), 7.59 - 7.39 (m,6 H), 7.11 (d, J = 8.4 Hz,
2 H). MS: ES- 330.11 (M-1).

[0398] Example 95. Preparation of 5-(4-bromo-3-(trifluor-
omethyl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid
(8an).
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[0399] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2 3-triazole-4-carboxylate 4a but
using Cs;COs/DMF and anisole for the PMB deprotection.
1TH NMR (400 MHz, DMSO-ds) 8 7.94 (d, T =2.4 Hz, 1 H),
7.81 (dd, J = 8.8, 2.4 Hz, 1 H), 7.11 (d, J = 9.0 Hz,1 H).
MS:ES-350.02(M-1).

[0400] Example 96. Preparation of 5-(4-(isoquinolin-4-yl)
phenoxy)-1H-1,2,3-triazole-4-carboxylic acid (12ay).

12ay

OH

[0401] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d4) 8 9.63 (s, 1 H), 8.56 (s, 1 H), 8.42
(d,J=8.2Hz,1H),8.04-7.92 (m,2H),7.93-7.79 (m, 1 H),
7.67 - 7.46 (m, 2 H), 7.28 (d, J = 8.7 Hz, 2 H). MS: ES+
333.13 (M+1).

[0402] Example 97. Preparation of 5-(4-(tetrahydro-2H-
thiopyran-4-yl)phenoxy)-1H-1,2, 3-triazole-4-carboxylic
acid (12az).

o
S o
oH
——
HN
N 2N
“

[0403] The title compound was prepared as described in
Example 88 using the intermediate of 9a for the cross cou-
pling reaction with 2-(3,6-dihydro-2H-thiopyran-4-yl)-
4.4,5 5-tetramethyl-1,3,2-dioxoborolane followed by hydro-
genation at 1 atm with Pd/C in MeOH for 4 h. Anisole was
used for PMB deprotection. 'H NMR (400 MHz, DMSO-
de)87.20(d, T=8.7Hz, 2 H),6.98 (d, T =8.7 Hz, 2 H), 2.85
- 2.67 (m, 2 H), 2.68- 2.57 (m, 2 H), 2.58 - 2.50 (m, 1 H),
2.09 - 1.95 (m, 2 H), 1.68 (m Hz, 2 H). MS: ES- 304.09 (M-
D.

[0404] Example 98. Preparation of 5-(2-fluoro-4-(2-fluor-
opyridin-3-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid
(12ba).

12az
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[0405] The title compound was prepared as described in
Example 11 using the intermediate of 8t for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, CD50D) 88.21(d, J=4.8 Hz, 1 H), 8.10(ddd, J =
9.7,7.5,1.8 Hz, 1 H),7.55(d, J=11.8 Hz, | H), 7.46 - 7.39
(m, 2 H), 7.33 (t, = 8.4 Hz, 1 H). MS : ES-317.01 (M-1).
[0406] Example 99. Preparation of 5-(4-(2-chloro-5-fluor-
opyridin-3-yl)phenoxy)-1H-1,2 3-triazole-4-carboxylic acid
(12bb).

12bb

Cl
N \\\ o
4 0
OH
——
F HN
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[0407] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d¢) 8 8.48 (d, J = 3.0 Hz, 1 H), 7.96
(dd, J=8.7,3.0Hz, 1 H), 7.56 - 7.47 (m,2 H), 7.18 (d,J =
8.8 Hz, 2 H). MS: ES- 333.00 (M-1).

[0408] Example 100. Preparation of 5-(4-(6-methoxypyr-
idin-3-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid
(12bc).

12be

I{TJ\\thj;Iq

[0409] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d¢) 3 8.44 (d, T =2.0 Hz, 1 H), 7.98
(dd, T=8.6,2.6 Hz, 1 H), 7.64 (d, T = 8.8 Hz,2 H), 7.14
(d, J=8.8 Hz, 2H), 6.89 (d, J = 8.6 Hz, 1 H), 3.87 (s, 3H).
MS: ES+ 335.11 (M+23).

[0410] Example 101. Preparation of 5-(4-(2,6-dimethoxy-
pyridin-3-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid
(12bd).
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[0411] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d) 6 7.69 (d, T=8.1 Hz, 1 H), 7.49 (d,
J=88 Hz, 2 H), 7.08 (d,J =88 Hz, 2 H), 6.46 (d, J =
8.1 Hz, 1 H), 3.89 (s, 6 H). MS: ES- 341.13 (M-1).

[0412] Example 102. Preparation of 5-((4'-(methylsulfo-
namido)-[ 1, 1'-biphenyl]-4-yl)oxy)-1H-1.2 3-triazole-4-car-
boxylic acid (12be).

0
HN H 0
N Q Q o

A

[0413] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d¢) 8 7.64 - 7.57 (m, 4 H), 7.27 (d, J =
8.7Hz,2 H), 7.12 (d, J=8.8 Hz, 2 H), 3.00(s, 3 H). MS: ES-
373.05 (M-1).

[0414] Example 103. Preparation of 5-((4'-(methylsulfo-
nyl)-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12bf).

[0415] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 87.97 (d, T = 8.7 Hz, 2 H), 7.90 (d,
J=87Hz,2H),7.74 (d, T =88 Hz, 2 H), 7.15 (d, J =
8.4 Hz, 2 H), 3.23 (s, 3 H). MS: ES- 358.10 (M-1).

[0416] Example 104. Preparation of 5-((3-fluoro-4'-(tri-
fluoromethyl)-[ 1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-
4-carboxylic acid (12bg).
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[0417] The title compound was prepared as described in
Example 11 using the intermediate of 8t for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-d¢) 6 7.93 (d, J = 8.2 Hz, 2 H), 7.86 -
7.78 (m, 3 H), 7.58 (d, J=8.5Hz, 1 H), 7.34 (t, ] = 8.6 Hz,
1H). MS: ES- 366.08 (M-1).

[0418] Example 105. Preparation of 5-((3-fluoro-
4'-(methylsulfonyl)-[1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-
triazole-4-carboxylic acid (12bh).

12bh
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[0419] The title compound was prepared as described in
Example 11 using the intermediate of 8t for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-d¢) 8 7.98 (s, 4 H), 7.85 (m, 1 H), 7.60
(d, J=8.5Hz, 1 H), 7.35(t, T = 8.6 Hz, 1 H), 3.25 (s, 3 H).
MS: ES- 376.06 (M-1).

[0420] Example 106. Preparation of 5-((4'-(tert-butyl)-3-
fluoro-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12bi).

12bi
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[0421] The title compound was prepared as described in
Example 11 using the intermediate of 8t for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-dg) 8 7.64 - 7.54 (m, 3 H), 7.45 (d, J =
8.6 Hz, 2 H), 7.38 (d, J = 8.6 Hz, 1 H), 7.01(t, J = 8.5 Hz,
1 H), 1.29 (s, 9 H). MS: ES- 354.11 (M-1).

[0422] Example 107. Preparation of 5-((3-fluoro-4'-iso-
propyl-[1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12byj).
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[0423] The title compound was prepared as described in
Example 11 using the intermediate of 8t for the cross cou-
pling reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d¢) 87.64-7.55 (m, 3 H), 740 (d, J =
8.5Hz, 1 H), 7.31 (d, T = 8.3 Hz, 2 H), 7.09 (t, ] = 8.6 Hz,
1 H), 2.91 (m, 1 H), 1.22 (m, 2 H). MS: ES- 340.10 (M-1).
[0424] Example 108. Preparation of 5-((4'-isobutyl-[1,1'-
biphenyl]-4-yloxy)-1H-1.2 3-triazole-4-carboxylic  acid
(12bk).

12bk
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O
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[0425] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dy) 8 7.70 - 7.58 (m, 2 H), 7.57 - 7.50
(m, 2 H), 7.27 - 7.17 (m, 2 H), 7.18 - 7.04 (m, 2 H), 2.17 -
1.60 (m, 1 H), 0.87 (d, J = 6.6 Hz, 6H). (CH, of isobutyl
overlaps with DMSO-dg peak). MS: ES+ 338.14 (M+1).
[0426] Example 109. Preparation of 5-((3'-isopropyl-
[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylic
acid (12bl).

12bl
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[0427] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 8 7.67 - 7.57 (m, 2 H), 7.47 (s,
1 H), 7.44 - 7.39 (m, 1 H), 7.35 (t,J= 7.6 Hz,1 H), 7.21 (d,
J=7.5Hz, 1 H),7.19-7.07 (m, 2 H), 2.94 (m, 1 H), 1.23 (d,
J=6.9 Hz, 6 H). MS: ES+ 324.15 (M+1).

[0428] Example 110. Preparation of 5-((3',4",5"-trifluoro-
[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylic
acid (12bm).
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[0429] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 8 7.62 (dd, J= 9.9, 7.8 Hz, 4 H),
6.95-6.88 (m, 2 H), 7.38 (d, J = 8.6 Hz, 1 H). MS: ES-
334.06 (M-1).

[0430] Example 111. Preparation of 5-((4'-isopropyl-[1,1'-
biphenyl]-3-yl)oxy)-1H-1,2,3-triazole-4-carboxylic ~ acid
(12bn).

o
O
OH
HN
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[0431] The title compound was prepared as described in
Example 11 using the intermediate of 8g for the cross cou-
pling reaction and anisole for PMB deprotection. 1H NMR
(400 MHz, DMSO-de) 8 8.00 - 7.91 (m, 2 H), 7.74 (d, T =
8.7Hz,2 H),7.69 (d,J=6.6 Hz, 2 H), 7.17 (d, J = 8.7 Hz,
2 H).. MS: ES- 322.13 (M-1).

[0432] Example 112. Preparation of 5-((3'-(trifluoro-
methyl)-[ 1,1’-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12bo).

12bn

12bo
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[0433] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-ds) 6 8.00 - 791 (m, 2 H), 7.74 (d, T =
8.7Hz, 2 H),7.69 (d,J=6.6 Hz, 2 H), 7.17 (d, J = 8.7 Hz,
2 H). MS: ES- 348.08 (M-1).

[0434] Example 113. Preparation of 5-((4'-isopropyl-[1,1'-
biphenyl]-4-yl)thio)-1H-1.2.3-triazole-4-carboxylic  acid
(12bp).
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[0435] The title compound was prepared as described in
Example 11 using the intermediate of 8u for the cross cou-
pling reaction using Pd(Ph;P), as catalyst and anisole for
PMB deprotection. 'H NMR (400 MHz, DMSO-dg) 6 7.70
-7.61 (m, 1 H), 7.60 - 7.55 (m, 1 H), 7.51 (d, J = 8.1 Hz,
1 H),7.33(d,J=83Hz, 1H),2.99-2.83 (m, 1 H), 1.22 (d,
I=6.9 Hz, 3 H). MS: ES- 338.14 (M-1).

[0436] Example 114. Preparation of 5-((4'-(trifluoro-
methyl)-[1,1"-biphenyl]-3-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid (12bq).

[e) 12bq
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[0437] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-dg) 6 7.88 (d, J=8.2 Hz, 2 H), 7.79 (d,
J=8.3Hz, 2 H), 7.55-7.44 (m, 3 H), 7.12 (d, T = 7.6 Hz,
1 H). MS: ES- 348.08 (M-1).

[0438] Example 115. Preparation of 5-((4'-(trifluoro-
methyl)-[1,1'-biphenyl]-4-yD)thio)-1H-1,2,3-triazole-4-car-
boxylic acid (12br).

12br
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[0439] The title compound was prepared as described in
Example 11 using the intermediate of 8u for the cross cou-
pling reaction using Pd(Ph;P), as catalyst and anisole for
PMB deprotection. 'H NMR (400 MHz, DMSO-dg) & 7.89
(m, 2 H), 7.82 (m, 2 H), 7.75 (d, T = 8.0 Hz, 2 H), 7.55 (m,
2 H). MS: ES- 364.04 (M-1).

[0440] Example 116. Preparation of 5-((4'-isopropyl-[1,1'-
biphenyl]-4-yhoxy)-1H-1,2,3-triazole-4-carboxylic acid bis
sodium salt (12bs).
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[0441] To a water (40 mL) suspension of compound 12q
Example 32 (0.400 g, 1.24 mmol) was added 1 M sodium
hydroxide ( 2.47 mL, 2.47 mmol) to provide a solution
which was freeze dried to provide the title compound
(0.432 g). 'H NMR (400 MHz, DMSO-dg) 87.45 (m, 4 H),
7.25(d, J=8.3 Hz, 2 H) ,7.02-6.60 (m, 2 H), 3.15-2.76 (m,
1 H), 1.20 (d, J = 6.9 Hz, 6 H) . MS: ES+ 389.98 (M+23).
[0442] Example 117. Preparation of 5-(4-(4,4-difluorocy-
clohexyl)phenoxy)-1H-1,2,3-triazole-4-carboxylic acid bis
sodium salt (8a0).

8ao

[0443] To a water (40 mL) suspension of compound 8al
Example 87 (0.250 g, 0.773 mmol) was added 1 M sodium
hydroxide (1.55 mL, 1.55 mmol) to provide a solution
which was freeze dried to provide the title compound
(0.260 g). 'H NMR (400 MHz, DMSO-dg) & 7.11-6.86 (m,
2 H), 6.82-6.34 (m, 2 H), 2.76-2.51 (m, 2 H), 2.01 (m, 2 H),
1.93 (m, 1 H), 1.82 (m, 2 H), 1.57 (m, 2 H). MS: ES+389.98
(M+23).

[0444] Example 118. Preparation of 5-((4'-(trifluoro-
methyl)-[ 1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylic acid bis sodium salt (12bt).

12bt
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[0445] To a water (50 mL) suspension of compound 12u
Example 38 (0.800 g, 2.29 mmol) was added 1 M sodium
hydroxide (4.58 mL, 4.58 mmol) to provide a solution
which was freeze dried to provide the title compound
(0.810 g). 'H NMR (400 MHz, DMSO-d¢) 67.77 (m, 4 H),
7.56 (d, J=8.7 Hz, 2 H), 6.88 (d, J = 8.8 Hz, 2 H). MS: ES-
348.01 (M-1).

Example 119. Preparation of 5-(4-(2-Fluoropyridin-3-yl)
Phenoxy)-1H-1,2.3-Triazole-4-Carboxylic Acid  Bis
Sodium Salt (12bu)

[0446] The title compound was prepared from 12h Exam-
ple 18 as described in Examples 115-117.
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[0447] Example 120. Preparation of 5-[4[4-(3-pyridyl)
phenyl]phenoxy]-1H-1,2,3-triazole-4-carboxylic acid
(12bv).

12bv

7\DH?$§L

[0448] The title compound was prepared as described in
Example 11 using the PMB protected ethyl ester intermedi-
ate of Example 10. 1TH NMR (400 MHz, DMSO-d¢) 69.07
(s, 1 H),8.68(d,J=44Hz, 1 H),841(d, J=8.1Hz, 1H),
7.88 (d,J=8.5Hz,2 H),7.81(d, J=8.5Hz,2 H), 7.77 - 7.65
(m, 3 H), 7.22 - 7.07 (m, 2 H). MS: ES+ 359.10 (M+1).

Example 121. Preparation of 5-((4'-Cyclopropyl-[1,1'-
Biphenyl]-4-y1)Oxy)-1H-1,2,3-Triazole-4-Carboxylic Acid
(12bw)

[0449] Step 1: Methyl 5-(4-bromophenoxy)-1H-1,2,3-
triazole-4-carboxylate (17). To a stirred solution of methyl
5-(4-bromophenoxy)-1-(4-methoxybenzyl)-1H-1,2,3-tria-
7ole-4-carboxylate 9a (2 g,4.78 mmol) and anisole
(2.08 mL, 19.1 mmol) in DCM (2 mL) was added TFA
(10 mL). The reaction mixture heated at 50° C. for 5 h.
The mixture was then concentrated and the residue was sus-
pended in ether-hexane (2 ml-10 mL). The suspension was
allowed to stir at 1t overnight. The solid was filtered and
rinsed with hexanes to provide methyl 5-(4-bromophe-
noxy)-1H-1,2,3-triazole-4-carboxylate 17 (1.25 g, 88%) as
a white solid. 'H NMR (400 MHz, CDC15)37.49 (d, J =
8.9 Hz, 2 H), 7.10 (d, T = 8.9 Hz, 2 H), 3.95 (s, 3 H).
[0450] Step 2: Methyl 5-(4-bromophenoxy)-1-((2-(tri-
methylsilyl)ethoxy)methyl)-1H-1,2 3-triazole-4-carboxy-
late and methyl 4-(4-bromophenoxy)-1-((2-(trimethylsilyl)
ethoay)methyl)-1H-1,2,3-triazole-5-carboaylate (18a and
18 b). To a cooled solution of methyl 5-(4-bromophe-
noxy)-1H-1,2 3-triazole-4-carboxylate 17 (270 mg,
0.906 mmol) in THF (4 ml) was added NaH (60%,
43.5 mg, 1.09 mmol) under argon atmosphere. The mixture
was stirred for 20 min, (2-(chloromethoxy)ethyl)trimethyl-
silane (0.19 mL, 1.09 mmol) was then added in one portion
and the reaction mixture stirred for 2h at rt. The solvent was
concentrated and the residue was extracted with EtOAc. The
organic phase was washed with water and dried over
Na,SO,, filtered and concentrated. The crude product was
purified on silica gel cartridge (24 g) using 0 to 40 %
EtOAc-Hexanes) to provide a mixture of methyl 5-(4-bro-
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mophenoxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
1,2.3-triazole-4-carboxylate 18a and methyl 4-(4-bromo- >
phenoxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-1,2,3-

triazole-5-carboxylate 18b (220 mg, 57%) as a transparent

color oil which was used as such for the next step.: one iso-
mer is major and the regioselectivity was not established.
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[0451] Step 3: Methyl 5-((4'-cyclopropyl-[1,1'-biphenyl]-
4-yDoxy)-1-((2-(trimethylsilyl)ethoay)methyl)-1H-1.2,3-
triazole-4-carboaylate or methyl 4-((4'-cyclopropyl-[1,1'-
biphenyl]-4-yl)oay)-1-((2-(trimethylsilyl)ethoxy)methyl)-
1H-1,2,3-triazole-5-carboxylate (19a or 19b). To a solution
of methyl 5-(4-bromophenoxy)-1-((2-(trimethylsilyl)
ethoxy)methyl)-1H-1,2,3-triazole-4-carboxylate 18a and
methyl 4-((4-bromophenoxy)-1 -((2-(trimethylsilyl)ethoxy)
methyl)-1H-1,2 3-triazole-5-carboxylate 18b (220 mg,
0.514 mmol) in p-dioxane (4 mL)-water (0.3 mL) were
added (4-cyclopropylphenyl)boronic acid (100 mg,
0.616 mmol) and potassium carbonate (163 mg,
1.18 mmol). After degassing the reaction Pd(dppf)
2Cl,.CH,Cl, (21 mg) was added. The reaction mixture was
heated at 80° C. for 1.5 h. The solvents were evaporated and
the residue was dissolved in EtOAc and washed with water
and brine. The organic phase was dried over Na,SO,, fil-
tered and evaporated. The residue was purified on silica
gel (40 g) using EtOAc-hexanes (0- 100%) to afford methyl
5-((4'-cyclopropyl-[1,1'-biphenyl]-4-yDoxy)-1-((2-(tri-
methylsilyl)ethoxy)methyl)-1H-1,2,3-triazole-4-carboxy-
late 19a or methyl 4-((4'-cyclopropyl-| 1,1'-biphenyl]-4-yl)
oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-1,2,3-tria-
zole-5-carboxylate 19b 150 mg, 63 %) as a white solid and
single regioisomer. The regiochemistry was not established.
1H NMR (400 MHz, CDC15)37.59 - 7.48 (m, 2 H), 7.46 (d, J
=83Hz,2H),7.24(s,2H),7.14(d,J=8.3Hz,2 H), 5.58 (
s, 3 H), 3.95 (s, 3 H), 3.73 - 3.58 (m, 2 H), 2.00 - 1.84 (m,
1 H), 1.00 (ddd, T = 8.2, 6.3, 4.4 Hz, 2 H), 0.94 - 0.81 (m,
2 H), 0.74 (dt, T = 6.6, 4.7 Hz, 2 H), -0.02 (s, 9 H).

[0452] Step 4: Methyl 5-((4-cyclopropyl-[1,1'-biphenyl]-
4-yDoxy)-1H-1,2,3-triazole-4-carboxylate  (20). Methyl
5-((4'-cyclopropyl-[1,1'-biphenyl]-4-yl)oxy)-1-((2-(tri-
methylsilyl)ethoxy)methyl)-1H-1,2,3-triazole-4-carboxy-
late 19a or methyl 4-((4'-cyclopropyl-| 1,1'-biphenyl]-4-yl)
oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-1,2,3-tria-
zole-5-carboxylate 19b (33 mg, 0.07 mmol) was dissolved
in a solution of HCl 3N in MeOH (1 mL). The reaction
mixture was stirred at 60° C. overnight. The solvent was
concentrated and the residue was dissolved in EtOAc and
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washed with aquous NaHCOj;. The organic phase was col-
lected, dried over Na,SO,, filtered and concentrated. The
residue was purified on a 12 g silica gel cartridge using
EtOAc-Hexanes (0 to 80%) to afford methyl 5-((4-cyclo-
propyl-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-car-
boxylate 20 (20 mg) as a white solid. 1H NMR (400 MHz,
CDCl15)3 7.57 (d,J=8.6 Hz, 2 H), 7.46 (d, J= 8.2 Hz, 2 H),
7.25 (d, T=8.1 Hz, 2 H),7.14 (d, T = 8.1 Hz, 2 H), 3.96 (s,
3 H), 1.93 (ddd, T =13.3, 8.6, 5.1 Hz, 1 H), 1.07 -0.93 (m,
2 H), 0.73(q, J = 4.7 Hz, 2 H).

[0453] Step 5: 5-((4'-Cyclopropyl-[1,1'-biphenyl]-4-y1)
oay)-1H-1,2 3-triazole-4-carboxylic acid (12 bw). The title
compound was prepared as described in Example 11. 1H
NMR (400 MHz, Acetone-dg) 8 7.67 - 7.61 (m, 2 H), 7.59
- 7.50 (m, 2 H), 7.25 - 7.19 (m, 2 H), 7.19 - 7.14 (m, 2 H),
1.96 (tt, T=8.4, 5.1 Hz, 1 H), 1.02 - 0.95 (m, 2 H), 0.75 -
0.68 (m, 2 H). MS: ES+ 322.13 (M+1).

[0454] Example 122. Preparation of 5-((4'-(1-methylcy-
clopropyl)-[1,1'-biphenyl]-4-yl)oay)- 1H-1,2,3-triazole-4-
carboxylic acid (12bx).

12bx

> —

[0455] The title compound was prepared as described in
Example 121. 'H NMR (400 MHz, DMSO-d6) 813.25
(brs, 1 H), 7.65 - 7.57 (m, 2 H), 7.56 - 7.49 (m, 2 H), 7.31
-7.24 (m, 2 H), 7.16 - 7.08 (m, 2 H), 1.39 (s, 3 H), 0.89 -
0.79 (m, 2 H), 0.83 - 0.72 (m, 2 H). MS: ES- 334.0 (M-1).
[0456] Example 123. Preparation of 5-((4'-(2,2-difluoro-
cyclopropyl)-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-
carboxylic acid (12by).

12by
O
OO
HN N
N 7
N

[0457] The title compound was prepared as described in
Example 11 using the intermediate 9a for the cross coupling
reaction and anisole for PMB deprotection. 'H NMR
(400 MHz, DMSO-d6) 87.68 - 7.56 (m, 4 H), 7.37 - 7.30
(m, 2 H), 7.17 - 7.08 (m, 2 H), 3.03 (ddd, J = 13.5, 11.1,
8.5 Hz, 1 H), 2.06 - 1.89 (m, 2 H). MS: ES- 356.01 (M-1).
[0458] Example 124. Preparation of ((isopropoxycarbo-
nyl)oxy)methyl 1-(((isopropoxycarbonyl)oxy)methyl)-
5-((4'-1sopropyl-[ 1,1"-biphenyl |-4-yl)oay)-1H-1,2,3-tria-
7ole-4-carboxylate (21a) and ((isopropoxycarbonyl)oxy)
methyl  1-(((isopropoxycarbonyl)-oxy)methyl)-4-((4'-iso-
propyl-[1,1'-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-5-car-
boxylate (21b).
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[0459] To a stirred solution of 4-((4'-isopropyl-[1,1'-
biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-5-carboxylic  acid
(12q, 110 mg, 0.34 mmol) in DMA (1.5 mL) was added
potassium carbonate (37 mg, 0.268 mmol), stirred at rt for
30 min. and neat chloromethyl isopropyl carbonate (164 mg,
1.07 mmol) was added, heated at 50° C. for 24 h, acidified
with aq. 10% citric acid, extracted with ethyl acetate (3 x
5 mL), combined extracts were washed with brine, dried
(Na,S0y), and concentrated. The residue was purified on
25 g SiOscartridge using a gradient of ethyl acetate in hex-
anes (0 to 50%) as eluant to afford a 1:2.5 isomer mixture of
the title compound (97 mg, 25.7%) as colorless oil. THNMR
(400 MHz, Chloroform-d, minor isomer) 87.61 - 7.54 (m,
2 H), 7.50 (dd, J= 8.3, 2.0 Hz, 2 H), 7.34 -7.21 (m, 4 H),
6.57 (s,2 H), 5.97 (s,2 H), 5.01 - 4.84 (m, 2 H), 2.95 (hept, J
=6.9 Hz, 1 H), 1.38 - 1.22 (m, 18 H). "H NMR (400 MHz,
Chloroform-d, major isomer) 87.61 - 7.53 (m, 2 H), 7.53 -
7.46 (m, 2 H), 7.34 - 7.24 (m, 4 H), 6.17 (s, 2 H), 6.01 (s,
2 H), 4.98 - 4.85 (m, 2 H), 2.96 (hept, T = 6.9 Hz, 1 H), 1.30
(dd, J=6.6, 5.9 Hz, 18 H). MS: ES+ 556.24 (M+1).
[0460] xample 125. Preparation of ((isopropoxycarbonyl)
oxy)methyl 5-((4'-isopropyl-[L,1'-biphenyl]-4-yl)oxy)-1H-
1,2,3-triazole-4-carboaylate (25).
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[0461] Step 1: 5-((4'-Isopropyl-[1,1'-biphenyl]-4-yl)
oxy)-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-car-
boxylic acid (23). To a mixture of methyl 5-((4'-isopro-
pyl-[1,1"-biphenyl]-4-yl)oxy)-1-(4-methoxybenzyl)- CF,-TMS/Nal
1H-1,2,3-triazole-4-carboxylate 22 (780 mg, 1.7 mmol)

in THF (6.8 mL.) was added sodium hydroxide (6.8 mL, EE—
6.8 mmol), heated at 50° C. for 4 h, solvent was par-
tially evaporated on the rotavap, acidified with aq. 1N
HC1 | filtered off the solids, washed with water
(10 mL), dried to afford the title compound 23
(640 mg, 84.6%) as a white solid. 'H NMR
(400 MHz, Chloroform-d) 67.47 - 7.38 (m, 4 H), 7.32
-7.24 (m, 2 H), 7.23 - 7.15 (m, 2 H), 6.83 - 6.73 (m,

4 H), 5.34 (s, 2 H), 3.73 (s, 3 H), 2.95 (hept, I = 6.8 Hz, ~
1 1), 1.28 (d, T = 6.8 Hz, 6 ). MS: ES- 442.06 (M-1). /}\

THF/100°C

[0462] Step 2: ((Isopropoxycarbonyl)oxy)methyl 5-((4'-

isopropyl-[ 1,1'-biphenyl]-4-yl)oay)-1-(4-methoxyben-

zyl)-1H-1,2 3-triazole-4-carboxylate (24). To a stirred 26

solution of 5-((4'-isopropyl-[1,1'-biphenyl]-4-yl)oxy)-

1-(4-methoxybenzyl)-1H-1,2 3-triazole-4-carboxylic acid F

23 (330 mg, 0.744 mmol) in DMA (3.0 ml) was added F

potassium carbonate (77 mg, 0.558 mmol), stirred at rt

for 30 min. To the resultant suspension was added neat

chloromethyl isopropyl carbonate (170 mg, 1.12 mmol),

heated for 6 h at 50° C. until clear solution, cooled to rt,

acidified with aq. 10% citric acid, extracted with ethyl TBAF
acetate (30 mL), washed with brine, dried (Na,SO,), and .
concentrated. The residue was purified on 40 g Si0, car-

tridge using a gradient of ethyl acetate in hexanes (0 to

50%) as eluant to afford the title compound (350 mg,

84.1%) as colorless gum. Rf = 0.19 (20% EtOAc in hex-

anes). 'H NMR (400 MHz, Chloroform-d) 67.50 - 7.41

(m, 4 H), 7.33 - 7.24 (m, 2 H), 7.24 - 7.16 (m, 2 H), 6.85

-6.74 (m, 4 H), 5.79 (s, 2 H), 5.36 (s, 2 H), 4.79 (hept, J = osi
6.3 Hz, 1 H), 3.74 (s, 3 H), 2.95 (hept, J = 6.9 Hz, 1 H), ~
1.29(d,J=7.0Hz, 6 H), 1.21 (d, J= 6.3 Hz, 6 H). MS: ES

+560.25 (M+1).

[0463] Step 3: ((Isopropoxycarbonyl)oxy)methyl
5-((4'-1sopropyl-[1,1’-biphenyl]-4-yl)oay)-1H-1,2,3- 27
triazole-4-carboxylate (25). To a stirred mixture of
((isopropoxycarbonyl)oxy)methyl 5-((4'-isopropyl- F
[1,1’-biphenyl]-4-yl)oxy)-1-(4-methoxybenzyl)-1H- F
1,2,3-triazole-4-carboxylate (175 mg, 0.313 mmol)
and anisole (338 mg, 3.13 mmol) in DCM (1.1 mL)
was added TFA (5.4 mL), resultant solution was
heated at 50° C. for 1.5 h (confirmed by HPLC),
cooled to rt, concentrated, dried under high vacuum.
The residue was triturated with hexanes and ethyl
acetate-hexanes to afford the title compound 25
(97 mg, 70.6%) as a white solid. Rf = 0.19 (20%
EtOAc in hexanes). 'H NMR (400 MHz, Chloro-
form-d) 67.61 - 7.53 (m, 2 H), 7.53 - 7.45 (m, 2 H),
7.34 - 7.22 (m, 4 H), 6.01 (s, 2 H), 4.92 (hept, J =
6.2 Hz, 1 H),2.95 (hept, ] =6.9Hz, 1 H), 1.30 (d,J =
3.1 Hz, 6 H), 1.28 (d, J = 3.8 Hz, 6 H).MS:ES+
440.05 (M+1). 28
[0464] Example 126. Preparation of 5-(4-(4-(2,2-difluor-
ocyclopropyl)cyclohexyl)phenoxy)-1H-1,2,3-triazole-4-

carboxylic acid (31).

\
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[0465] Step 1: tert-butyl(4-(1,1-difluorospiro[2.5]octan-
6-yl)phenoxy)dimethylsilane (27). In a sealed tube con-
taining tert-butyldimethyl(4-(4-methylenecyclohexyl)
phenoxy)silane 26 (3 g, 9.92 mmol) were added dry THF
(60 mL), and sodium iodide (438 mg, 2.93 mmol). The
reaction mixture was degassed and under argon was
added neat trimethyl(trifluoromethyl)silane (7.37 mlL,
49.8 mmol). The mixture was heated at 100° C. for 3 hr
followed by the addition of another equivalent of sodium
iodide and stirred at 100° C. for 4 h. The reaction mixture
was concentrated and purified on a 40 g silica gel column
by using 10% ethyl acetate in hexane to aftord the title
compound 27 (2 g, 5.67 mmol). 'H NMR (400 MHz,
CDC15)37.06 (m,2 H), 6.81-6.72 (m, 2 H), 2.51 (m,
1 H), 1.96-1.73 (m, 4 H), 1.62-1.42 (m, 4 H), 1.10-1.01
(m, 2 H), 0.98 (s, 9 H), 0.19 (s, 6 H).

[0466] Step 2: 4-(1,1-difluorospiro[2.5Joctan-6-yl)phe-
nol (28). To a stirred solution of tert-butyl(4-(1,1-difluor-
ospiro[2.5]octan-6-yl)phenoxy)dimethylsilane 27 (2 g,
5.67 mmol) in THF (20 mL) was added tetrabutylammo-
nium fluoride 1 M (17 mL, 17 mmol). After a period of
2 hr, the reaction mixture was concentrated and purified on
combiflash using hexane /ethylacetate 0-30% to atford the
title compound 28 (1.2 g). 'H NMR (400 MHz, CDC13)6
7.14-7.07 (m, 2 H), 6.83-6.76 (m, 2 H), 2.52 (m, 1 H),
1.94-1.74 (m, 4 H), 1.61-1.43 (m, 4 H), 1.10-1.02 (m, 2 H).
[0467] Step 3: Methyl 5-(4-(1,1-difluorospiro[2.5]octan-
6-yl)phenoxy)-1-(4-methoxybenzyl)- 1H-1,2,3-triazole-4-

carboaylate (29). To a mixture of 4-(1,1-difluorospiro[2.5]
octan-6-yl)phenol 28 (1.22 g, 5.11 mmol) in DMF (12 mL)
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was added at 0° C. cesium carbonate (3.47 g, 6.39 mmol).
After a period of 45 min at room temperature, the reaction
mixture was cooled to 0° C. and a solution of methyl 5-
chloro-1-(4-methoxybenzyl)-1H-1,2 3-triazole-4-carbox-
ylate 4a (1.20 g, 4.26 mmol) in DMF (5 mL) was added.
The resulting mixture was heated at 90° C. for 6 h. The
reaction mixture was poured in cold water and extracted
with ethyl acetate. The organic phase was collected , dried
over sodium sulfate, filtered and evaporated. The mixture
was purified on a 40 g column with 0-60% in hexane/
ethylacetate to aftord the title compound 29 (260 mg).
1H NMR (400 MHz, CDC13)67.19 (m, 2 H), 7.11 (m,
2 H), 6.75 (m, 4 H), 5.33 (s, 2 H), 3.76 (s, 3 H), 3.73 (s,
3 H), 2.55 (m, 1 H), 1.94-1.75 (m, 4 H), 1.58-1.44 (m,
4 H), 1.05 (m, 2 H).

[0468] Step 4: Methyl 5-(4-(1,1-difluorospiro[2.5]octan-
6-yDphenoxy)-1H-1,2 3-triazole-4-carboxylate (30). A
mixture of methyl 5-(4-(1,1-difluorospiro[2.5Joctan-6-y1)
phenoxy)-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-car-
boxylate 29 (260 mg, 0.538 mmol) and anisole ( 292 pl,
2.69 mmol) in DCM/TFA (1 mL/ 2 mL) was stirred at
50° C. for 3 h. The reaction mixture was concentrated
under reduced pressure and purified on combiflash 25 g
silica gel column using hexane and ethylacetate to atford
the title compound 30 (140 mg). 'H NMR (400 MHz,
CDs0D) 87.25 (d, I = 8.6 Hz, 2 H), 7.04 (d, ] = 8.6 Hz,
2 H),3.85(s,3H),2.62 (m, 1 H), 1.86 (m, 4 H), 1.69 - 1.42
(m, 4 H), 1.17 - 1.06 (m, 2 H).

[0469] Step 5: 5-(4-(1,1-Difluorospiro[2.5]octan-6-yI)
phenoxy)-1H-1,2 3-triazole-4-carboxylic acid (31). To a
stirred solution of methyl 5-(4-(1,1-difluorospiro[2.5]
octan-6-yl)phenoxy)-1H-1,2,3-triazole-4-carboxylate 30
(140 mg, 0.385 mmol) in THF (5 mL) was added 1 M
sodium hydroxide (1.16 mL). The reaction was stirred at
50° C. for 18 hrs. The THF was evaporated and the aqu-
eous layer washed three times with ethyl acetate. The aqu-
eous layer was diluted with water (5 mL) and acidified by
using 1 M HCl to pH 2. The resulting solid was filtered and
washed with water to afford the title compound 31
(35 mg). 'TH NMR (400 MHz, DMSO-ds) 87.23 (m,
2 H), 6.99 (m, 2 H), 2.57 (m, 1 H), 1.79 (m, 4 H), 1.62-
1.32 (m, 4 H) 1.22 (m, 2 H). MS:ES-348.31 (M-1).
[0470] Example 127. Preparation of 5-((4'-(3,3-difluoro-
cyclobutyl)-[1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-
4-carboxylic acid (36).
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[0471] Step I:

2-(4-(3,3-Difluorocyclobutyl)phenyl)-
4.4.5 5-tetramethyl-1,3,2-dioxaborolane (33). To a mixture
of 1-bromo-4-(3,3-difluorocyclobutyl)benzene 32 (1.7 g,

6.88 mmol) (JMed.Chem. 2017, 60, 9769-9789),
3-(4-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)phenyl)

cyclobutanone (2.27 mg, 8.94 mmol) and potassium acetate
(2.03 g, 20.6 mmol) was added DMSO (15 mL). The mix-
ture was purged with argon gas for 5 min, to this mixture
was added Pd(dppf),C1,.CH2C12 (281 mg, 0.344 mmol)
amd the mixture heated at 90° C. for 3.30 hrs. The mixture
was cooled to room temperature, diluted with water (25 mL)
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and extracted with EtOAc (2 X 40 mL). The combined
organics were washed with water (20 mL), brine, dried,
and concentrated. The residue was purified on SiO2 car-
tridge using 0 to 20% EtOAc-hexanes to afford the title
compound 33 (1.2 g) as a white solid 'H NMR
(400 MHz, CDC15)37.78 (d, T =8.0 Hz, 2 H), 7.25 (d, T =
8.1 Hz,2 H), 3.46 - 3.25 (m, 1 H), 3.08-2.89 (m, 2 H), 2.80 -
2.48 (m, 2 H), 1.34 (s, 12 H).

[0472] Step 2: Methyl 5-((4'-(3,3-difluorocyclobutyl)-
[1,1"-biphenyl]-4-yl)oxy)-1-(4-methoxybenzyl)-1H-1,2,3-
triazole-4-carboxylate (34). To a solution of methyl 5-(4-
bromophenoxy)- 1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-
carboxylate 9a (800 mg, 0.741 mmol) and 2-(4-(3,3-difluor-
ocyclobutyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lane 33 (731 mg, 2.49 mmol) in p-dioxan (6 mL) was added
potassium carbonate (359 mg, 2.59 mmol) and water
(0.6 mlL). After degassing the reaction Pd(dppf)
2C1,.CH,C1; (93 mg, 0.115 mmol) was added. The mixture
heated at 85° C. for 2 h. The solvents were evaporated ,
water was added and extracted with EtOAc. The combined
organic phase was washed with brine. The organic phase
was dried over Na,SO, and filtered. After concentration
the residue was purified on silicagel (40 g) using EtOAc-
Hexanes (0-50%) to provide the title compound 34
(492 mg) as a white solid. 'H NMR (400 MHz, CDC13)
87.53-7.48 (m, 2 H), 7.48 - 7.42 (m, 2 H), 7.34 - 7.28 (m,
2H),7.24 - 7.18 (m, 2 H), 6.87 - 6.80 (m, 2 H), 6.80 - 6.74
(m, 2 H), 5.37 (s, 2 H), 3.76 (s, 3 H), 3.74 (s, 3 H), 3.48 -
3.31 (m, 1 H), 3.15 - 2.94 (m, 2 H), 2.88 - 2.57 (m, 2 H).
[0473] Step 3: Methyl 5-((4'-(3,3-difluorocyclobutyl)-
[1,1"-biphenyl]-4-yl)oxy)-1H-1,2,3-triazole-4-carboxylate
(35). The title compound 35 was prepared as described for
the preparation of compound 31. 'H NMR (400 MHz,
CDCl15)8 11.21 (s, 1 H), 7.74 - 7.44 (m, 4 H), 7.38 - 7.26
(m,y), 3.97 (s, 3 H), 3.55 - 331 (m, 1 H), 3.11 - 2.92 (m,
2 H), 2.86 - 2.56 (m, 2 H).

[0474] Step 4  5-((4'-(3,3-Difluorocyclobutyl)-[1,1'-
biphenyl]-4-yDoxy)-1H-1,2 3-triazole-4-carboxylic  acid
(36). The title compound was prepared as described for the
synthesis of compound 31. 'H NMR (400 MHz, Acetone-
ds) 87.74 - 7.54 (m, 4 H), 7.42 (d, T =82 Hz, y),7.30-7.15
(m, 2 H), 3.50 (m, , 1 H), 3.14 - 2.96 (m, 2 H), 2.83 - 2.55
(m, 2 H). MS:ES- 370.34 (M-1).

[0475] Example 128. Preparation of (5-Methyl-2-ox0-1,3-
dioxol-4-yl)methyl  5-((4'-isopropyl-1,1"-biphenyl]-4-yl)
oxy)-1H-1,2,3-triazole-4-carboxylate (38).
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[0476] Step 1: (5-Methyl-2-0x0-1,3-dioxol-4-yl)methyl
5-((4'-isopropyl-[ 1, 1'-biphenyl]-4-yl)oxy)-1-(4-methoxy-
benzyl)-1H-1,2,3-triazole-4-carboxylate (37). To a stirred
solution of 5 -((4'-isopropyl- [1,1 ‘-biphenyl] -4-yD)oxy)-1
-(4-methoxybenzyl)-1H-1 2 3-triazole-4-carboxylic acid
23 (100 mg, 0.225 mmol), prepared as described in Example
125, in acetone (5 mL) in sealed tube was added potassium
carbonate (93.5 mg, 676 umol) and stirred for 30 min at rt.
To the previous mixture was added 4-chloromethyl-5-
methyl-1,3 dioxol-2-one (36.8 mg, 0.676 mmol). After a
period of 16 hrs at 60° C., the reaction mixture was filtered,
concentrated and purified on combiflash using 25 g silica gel
column and eluting with 0-100% hexane/ethylacetate to
afford the title compound 37 (50 mg). 47.9% yield. 'H
NMR (400 MHz, Acetone-dg) 87.60 - 7.50 (m, 4 H), 7.34
(m, 2 H), 7.28 (m, 2 H), 6.99-6.91 (m, 2 H), 6.85 (m, 2 h),
5.54 (5,2 H), 4.95 (s,2 H), 3.73 (s, 3 H), 3.04-2.90 (m,1 H),
2.01 (s, 3 H), 1.26 (t, = 6.1 Hz, 6 H).

[0477] Step 2: (5-Methyl-2-0x0-1,3-dioxol-4-yl)methyl
5-((4'-isopropyl-[1,1'-biphenyl]-4-yl)oay)-1H-1,2,3-tria-
zole-4-carboxylate (38). The title compound was prepared
as described in step 3 of Example 125. 'H NMR
(400 MHz, DMSO-dg) 87.66 - 7.57 (m, 2 H), 7.52 (m,
2 H), 7.30 (m, 2 H), 7.18-7.07 (m, 2 H), 5.14 (s, 2 H), 2.90
(m, 1 H), 2.10 (s, 3 H), 1.21 (d, J = 6.9 Hz, 6 H). ). MS:ES-
434.30 (M-1).

[0478] Example 129. Preparation of 5-((4-(2-inethylpyri-
din-4-yD)-1,1"-biphenvil-4-yl)oxy)-1H-1.2,3-triazole-4-car-
boxylic acid (12bz).
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[0479] The title compound was prepared as described in
Example 15. TH NMR (400 MHz, DMSO-dy) 68.63 (d, ] =
5.7Hz, 1 H), 8.08 - 7.92 (m, 3 H), 7.84 (d, ] = 8.4 Hz, 3 H),
7.76(d, J=8.8 Hz, 2 H), 7.18 (d, J = 8.8 Hz, 2 H), 2.62 (s,
3 H). MS: ES+ 373.21 (M+1).

[0480] Example 130. Preparation of 5-(4-(2,2-difluorocy-
clopropyl)phenoay)-1H-1,2,3-triazole-4-carboxylic ~ acid
(8a0).
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[0481] The title compound was prepared as described in
the previous example 1 and 2 using methyl 5-chloro-1-(4-
methoxybenzyl)-1H-1,2.3-triazole-4-carboxylate 4a but
using CsCOs/DMF and anisole for the PMB deprotection.
IH NMR (400 MHz, methanol-d;) 6 7.25 (d, J = 8.7 Hz,
2 H),7.08 (d, T=8.7Hz, 2 H), 2.84 (td, ] = 12.4, 8.2 Hz,
1 H), 2.02 - 1.78 (m, 1 H), 1.76 - 1.55 (m, 1 H). MS:ES-
280.24(M-1).

8ao

Example 131. Preparation of 5-(4-(3,3-Difluorocyclopentyl)
Phenoay)-1H-1,2,3-Triazole-4-Carboxylic Acid (8ap)

[0482] Step 1: 4-(3,3-Difluorocyclopentyl)phenol (40).
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[0483] To a solution of 3-(4-hydroxyphenyl)cyclopenta-
none (440 mg, 2.5 mmol) in DCE (4 mlL) was added
DAST . After a period of four days the reaction mixture
was diluted with DCM ( 5 mL) and added to a saturated
solution of sodium bicarbonate. The organic phase was col-
lected, dried over sodium sulfate, filtered and evaporated.
The mixture was purified on combiflash using 40 g silica
gel column with hexane to 40 % ethyl acetate to afford the
title compound (260 mg) (52 %).

[0484] Step 2: 5-(4-(3,3-Difluorocyclopentyl)phenoxy)-
1H-1,2,3-triazole-4-carboxylic acid (8ap).

8ap

[0485] The title compound was prepared from phenol 40
as described in the previous example 1 and 2 using methyl
5-chloro-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-carbox-
ylate 4a but anisole for the PMB deprotection. 1TH NMR
(400 MHz, chloroform-d) 87.34 (m, 2 H), 7.16-7.01 (m,
2 H), 3.46-3.26 (m, 1 H), 2.53 (m, 1 H), 2.42-2.10 (m,
4 H), 1.97-1.77 (m, 1 H). MS:ES- 308.39(M-1).

Example 132. Inhibition of Glycolate Oxidase

[0486] The catalytic reactions used for assaying glycolate
oxidase activity in the presence of compounds according to
the present disclosure are outlined in FIG. 2. Glycolate oxi-
dase (GO)-catalyzed conversion of glycolate to glyoxylate
(top reaction), with the concomitant reduction of the cofac-
tor flavin mononucleotide (FMN), uses molecular oxygen
(0,) for recovering its oxidative state, releasing hydrogen
peroxide (H,0O,). The Trinder reaction (bottom reaction),
in which horseradish peroxidase (HRP) uses hydrogen per-
oxide, 4-aminoantipyrine and a phenol derivative (sulpho-
nated DCIP) to generate a quinoneimine dye that is spectro-
photometrically measured.

[0487] Human glycolate oxidase (hGO) expression. BL.21
(DE3) E . coli transformed with recombinant pET-15b
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expression vector with the N-terminal His-tag human
Haol cDNA was grown in LB medium in the presence of
0.1 mg/ml ampicillin. For purification of recombinant
human glycolate oxidase (hGO) expressed in BL21 E .
coli, bacteria pellets were thawed and re-suspended in 2 ml
lysis buffer (50 mM NaH,PO,, 300 mM NaCl, 10 mM imi-
dazole, 50 pM FMN, pH 7.5), and then treated for 30 min-
utes with 1 mM PMSF for protease inhibition, 0.1% Triton
X-100 and 0.2 mg/ml lysozyme to break cellular mem-
branes. After sonication, cells were centrifuged and the
supernatant containing the total cellular extract (pre-column
fraction) was loaded into a Ni-NTA agarose column and
incubated for 30 minutes at 4° C. to allow binding of the 6
histidine tail of recombinant GO protein to the nickel ions.
The column was washed with two bed volumes of lysis buf-
fer with 20 mM imidazole to eliminate unbound proteins
(wash fraction). GO was eluted using the same buffer with
300 mM imidazole. Fraction containing purified GO was
dialyzed against 300 ml of dialysis buffer (50 mM
NaH,PO,, 300 mM NaCl, pH 7.5) at 4° C. in agitation over-
night, and then kept at 4° C. in darkness. Protein were quan-
tified by the bicinchoninic acid (BCA) assay.

[0488] Enzymatic assays.Enzymatic activity of hGO was
determined in the presence of glycolate as substrate (40 mM
glycolic acid) and phosphate buffer (50 mM KPO,, 0.1 mM
EDTA, pH 7). The production of glyoxylate was indirectly
measured by the quantification of hydrogen peroxide
formed during the first oxidation reaction. This hydrogen
peroxide reacted with 4.9 mM 4-aminoantipyrine and
0.1 mM sulphonated 2.4-dichlorophenolindophenol in a
coupled horseradish peroxidase (HRP) reaction that yields
a quinoneimine dye (FIG. 1) measured at 515 nm (Trinder
reaction). Enzymatic activity was calculated at 1 minute
after initiation of the Trinder reaction. Results of the enzy-
matic assay for the compounds of this invention are shown
in Tablel.

TABLE 1

In vitro inhibition of human glycolate oxidase by compounds of the
invention

Example Compound No. % Inhibition!
1 8a +
2 8b +H+
3 8c +
4 8d -+
5 8e +
6 8f +H+
7 8g ++
8 8h ++
9 81 +
10 8§ +t
11 12a ++
12 12b +H+
13 12¢ +++
14 12d ++
15 12e +++
16 12f +H+
17 12¢g +
18 12h +++
19 121 +H+

20 12) ++
21 12k -+
22 121 ++
23 12m +++
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TABLE 1-continued TABLE 1-continued
In vitro inhibition of human glycolate oxidase by compounds of the In vitro inhibition of human glycolate oxidase by compounds of the
mvention nvention
Example Compound No. % Inhibition?! Example Compound No. % Inhibition?!
24 16a +++ 90 12at +++
25 16b ++ 91 12au +++
26 16¢ ++ 92 12av +++
27 16d ++ 93 12aw +H+
28 16e ++ 94 12ax +++
29 12n ++ 95 8an +
30 120 +++ 96 12ay ++
31 12p +++ 97 12az ++
32 12q -+ 98 12ba -
33 12r +H+ 99 12bb +H+
34 12s ++ 100 12be +H+
35 12t ++ 101 12bd +H+
36 8k +H+ 102 12be +H+
37 16f +H+ 103 12bf +H+
38 12u -+ 104 12bg ++
39 12v ++ 105 12bh ++
40 16g -+ 106 12bi ++
41 12x ++ 107 12bj ++
42 81 ++ 108 12bk +
43 Sm ++ 109 12bl +
44 12y ++ 110 12bm ++
45 8n + 111 12bn ++
46 8o +H+ 112 12bo ++
47 8p ++ 113 12bp ++
48 8q -+ 114 12bq ++
49 8r +H+ 115 12br ++
50 8s +H+ 120 12bv ++
51 8t +H+ 121 12bw +H+
52 Su ++ 122 12bx ++
53 8v -+ 123 12by ++
54 8x + 126 31 +
55 12z +++ 127 36 ++
56 8y + 129 12bz ++
57 8z + 130 8ao +
58 8aa +++ 131 8ap ++
59 12aa +++ + = 1C50>200 nM
60 8ab -+ ++ = 100 nM>IC5,<200 nM
61 12ab + 4+ = 1C56< 100 1M
62 12ac ++
63 12ad ++
64 12a¢ * VII. Exemplary Embodiments
65 8ac +
gg Zz: 1 [0489] Exemplary embodiments provided in accordance
68 Saf N with the presently disclosed subject matter include, but are
69 Bag + not limited to, the claims and the following embodiments: 1.
70 8ah + A compound according to Formula I:
71 8ai +H+
72 12af +H+
73 12ag EE Ad—A? Q ®
74 12ah - / \>, . orl
75 12ai +++ A’
76 8aj i+ N\ = 46 —
77 8ak - A
78 124 ot zh Wi
79 12ak ++H+ N7
80 12al +H+
81 12am +++
8§82 12an +++
83 12a0 + or a pharmaceutically acceptable salt thereof, wherein:
84 12ap ++ [0490] L is selected from the group consisting of O and
85 12aq ++ S:
86 12ar L [0491] A2 is selected from the group consisting of CR2
87 8al ++ and N:
ZS ;: ii [0492] A3 is selected from the group consisting of CR3

and N;
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[0493] A4 is selected from the group consisting of CR4
and N;

[0494] A5 and AS are independently selected from the
group consisting of CH and N;

[0495] the dashed line connected to Z! is a double bond,
Z1 is N, the dashed line connected to Z2 is a single
bond, and 72 is NRS3; or

[0496] the dashed line connected to Z! is a single bond,
7.1 1s NR5, the dashed line connected to Z2 is a double
bond, and Z2 is N;

[0497] R! is selected from H, unsubstituted C,_¢ alkyl,
substituted C,4 alkyl, —(C,_s alkylene)—OC(O)
—(C_s alkyl), and —(C,_4 alkylene)—OC(0)—(C,
_ ¢ alkoxy);

[0498] R2is selected from the group consisting of H and
halogen;

[0499] R3 and R* are independently selected from the
group consisting of H, halogen, C,, alkyl, C,
alkoxy, Cg_15 aryl, C;_g cycloalkyl, 3- to 12-membered
heterocyclyl, and 5- to 12-membered heteroaryl;

[0500] RS3 is optionally substituted with one or more
R3a;

[0501] R4 is optionally substituted with one or more
R4a;

[0502] each R3< and R4 is independently selected from
the group consisting of C,_y, alkyl, C,_y, alkoxy, C,_;»
haloalkyl, C,_;, haloalkoxy, halogen, —OH, —CO,H,
—SO3, —CN, —NOz, —N3, C2_12 alkenyl, C2_12 alky—
nyl, C;_¢ cycloalkyl, C;_g halocycloalkyl, (Cs_1- aryl)
—M—, 3- to 12-membered heterocyclyl, 5- to 12-

membered heteroaryl, —N(R%),, —C(O)N(R¥),,
—OC(O)N(R);, —S(0):N(R7),, —NRaC(O)R?,
—C(O)R5, and —OC(O)R?;

[0503] RS> is selected from the group consisting of H,
unsubstituted C,_¢ alkyl, substituted C,4 alkyl, C,_;
acyl, —(C,_¢ alkylene)—OC(0O)—(C,_¢ alkyl), and
—(Cy_ alkylene)—OC(0)—(C,_¢ alkoxy);

[0504] each M is independently selected from the group
consisting of a covalent bond, NR«, O, S, C{ ¢ alkylene,
and 2- to 6-membered heteroalkylene;

[0505] each Re is independently selected from the
group consisting of H and C,_ alkyl; and

[0506] each R? is independently selected from the
group consisting of C,_¢ alkyl and C, ¢ alkoxy;

[0507] provided thatif Lis O, A2is CR2, A3is CR3, A4
is CR4, and A5 and A are CH, then:

[0508] at least one of R2, R3, and R4 is other than H,

[0509] R2 is other than chloro or fluoro when R3 and
R4 are H,

[0510] RS3 is other than chloro, fluoro, methyl, meth-
oxy, trifluoromethyl, or —OH when R2 and R4 are H,

[0511] R#is other than methyl, ethyl, isopropyl, tert-
butyl, methoxy, ethoxy, acetoxy, fluoro, or hydroxy
when R2 and R3 are H, and

[0512] R* is other than fluoro when R2 is fluoro and
R3is H;

[0513] provided thatif Lis O, A21s CR2, A3 is N, A*is
CR4, and A5 and A6 are CH, then at least one of R2 and
R4 is other than H; and

[0514] provided thatif L is S, A2is CR2, A3is CR3, A4
is CR4, and A5 and A% are CH, then:

[0515] R# is other than methoxy, 4-bromophenyl, or
4-fluorophenyl when R2 and R3 are H, and

[0516] R3 is other than 4-bromophenyl or 4-fluoro-
phenyl when R2 and R4 are H.
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[0517] 2. The compound of embodiment 1, or a pharma-
ceutically acceptable salt thereof, wherein the dashed line
connected to Z! is a double bond, Z! is N, the dashed line
connected to 72 is a single bond, and 72 is NR5.

[0518] 3. The compound of embodiment 1, or a pharma-
ceutically acceptable salt thereof, wherein the dashed line
connected to Z1 is a single bond, Z! is NR5, the dashed
line connected to Z2 is a double bond, and 72 is N.

[0519] 4. The compound of any one of embodiments 1-3,
or a pharmaceutically acceptable salt thereof, wherein R5 is
H.

[0520] 5. The compound of any one of embodiments 1-3,
or a pharmaceutically acceptable salt thereof, wherein R5 is
selected from the group consisting of C,_; acyl, —(C;—
alkylene)}—OC(O)—(C—s alkyl), and —(C;— alkylene)
—OC(0)—(C,— alkoxy).

[0521] 6. The compound of embodiment 1, or a pharma-
ceutically acceptable salt thereof, having a structure accord-
ing to Formula Ia:

R2 (Ia)

[0522] 7. The compound of embodiment 1 or embodiment
6, or a pharmaceutically acceptable salt thereof, wherein L. is
O.

[0523] 8. The compound of embodiment 1 or embodiment
6, or a pharmaceutically acceptable salt thereof, wherein L. is
S.

[0524] 9. The compound of any one of embodiments 1-8,
or a pharmaceutically acceptable salt thereof, wherein R2
and R3 are independently selected from the group consisting
of H and halogen.

[0525] 10. The compound of any one of embodiments 1-9,
or a pharmaceutically acceptable salt thereof, wherein R2 is
halogen and R3 is H.

[0526] 11. The compound of embodiment 10, or a pharma-
ceutically acceptable salt thereof, wherein R4 is H.

[0527] 12. The compound of any one of embodiments 1-9,
or a pharmaceutically acceptable salt thereof, wherein R2 is
H and R3 is halogen.

[0528] 13. The compound of embodiment 12, or a phar-
maceutically acceptable salt thereof, wherein R* is H.
[0529] 14. The compound of embodiment 12, or a phar-
maceutically acceptable salt thereof, wherein R4 is halogen.
[0530] 15. The compound of any one of embodiments 1-9,
or a pharmaceutically acceptable salt thereof, wherein Rand
R3 are H.

[0531] 16. The compound of embodiment 15, or a phar-
maceutically acceptable salt thereof, wherein R* is selected
from the group consisting of halogen, C,-;, alkyl, C¢_y5 aryl,
3- to 12-membered heterocyclyl, and 5- to 12-membered
heteroaryl, each of which is optionally substituted with one
or more R4,

[0532] 17. The compound of embodiment 16, or a phar-
maceutically acceptable salt thereof, wherein R4 is selected
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from the group consisting of phenyl and biphenyl, each of
which is optionally substituted with one or more R4a.
[0533] 18. The compound of embodiment 17, or a phar-
maceutically acceptable salt thereof, wherein R4« is selected
from the group consisting of C;-1, alkyl, C;-15 alkoxy, Ci-1»
haloalkyl, C;-1, haloalkoxy, halogen, —CN, 5- to 12-mem-
bered heteroaryl, and —C(O)N(R9),.

[0534] 19. The compound of embodiment 1, or a pharma-
ceutically acceptable salt thereof, wherein A3 is N.

[0535] 20. The compound of embodiment 19, or a phar-
maceutically acceptable salt thereof, wherein A2 is CR2, A4
is CR4, A5 is CH, and A6 is CH.

[0536] 21. The compound of embodiment 19 or embodi-
ment 20, or a pharmaceutically acceptable salt thereof,
wherein R? is H.

[0537] 22. The compound of any one of embodiments 19-
21, or a pharmaceutically acceptable salt thereof, wherein
R# is halogen.

[0538] 23. The compound of any one of embodiments 1-
22, or a pharmaceutically acceptable salt thereof, wherein
Rlis H.

[0539] 24. The compound of any one of embodiments 1-
22, or a pharmaceutically acceptable salt thereof, wherein
R! is selected from the group consisting of unsubstituted
Cy-¢ alkyl and substituted C,-¢ alkyl.

[0540] 25. The compound of any one of embodiments 1-
22, or a pharmaceutically acceptable salt thereof, wherein
R1 is selected from the group consisting of -(Ci¢ alky-
lene)-OC(0)-(Cy alkyl) and —(C;—¢ alkylene)—OC(O)
—(Cys alkoxy).

[0541] 26. The compound of embodiment 25, or a phar-
maceutically acceptable salt thereof, wherein R is —(C;—
6 alkylene)}—OC(0)—(C,—; alkoxy).

[0542] 27. The compound of embodiment 1, which is a
triazole as described herein, a tautomer thereof, or a phar-
maceutically acceptable salt thereof.

[0543] 28. A pharmaceutical composition comprising a
compound according to any one of embodiments 1-27, or a
pharmaceutically acceptable salt thereof, and a pharmaceu-
tically acceptable excipient.

[0544] 29. A method for treating primary hyperoxaluria,
type I (PH1) comprising administering to a subject in need
thereof a therapeutically effective amount of a compound
according to any one of embodiments 1-27, or a pharmaceu-
tically acceptable salt thereof, or a pharmaceutical composi-
tion according to embodiment 28.

[0545] 30. A method for treating kidney stones compris-
ing administering to a subject in need thereof a therapeuti-
cally effective amount of a compound according to any one
of embodiments 1-27, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition according to
embodiment 28.

[0546] 31. A method for treating primary hyperoxaluria,
type I (PH1) comprising administering to a subject in need
thereof a therapeutically effective amount of a compound
according to Formula II:

A3—— A2 Q
A‘// \>, L OR!
\As:- AS i
7\ 7
N

uy
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or a pharmaceutically acceptable salt thereof, wherein:

[0547] L is selected from the group consisting of O and S;
[0548] A2 is selected from the group consisting of CR2
[ngtlg]N;A3 is selected from the group consisting of CR3
[Oggg]N;A“ is selected from the group consisting of CR4
[Oggil]N;A5 and A6 are independently selected from the

group consisting of CH and N;

[0552] the dashed line connected to Z! is a double bond,
Z11is N, the dashed line connected to 72 is a single bond,
and Z2 is NRS; or

[0553] the dashed line connected to Z! is a single bond,
Z1 is NR5, the dashed line connected to Z2 is a double
bond, and Z2 is N;

[0554] R! is selected from the group consisting of H,
unsubstituted C |4 alkyl, substituted C,-4 alkyl, —(C,
—¢ alkylene)—OC(0)—(C,_ alkyl), and —(C,—s
alkylene)—OC(0)—(C,_¢ alkoxy);

[0555] R2 is selected from the group consisting of H and
halogen;
[0556] R3 and R* are independently selected from the

group consisting of H, halogen, C;-1, alkyl, C,-;, alkoxy,
Ce.12 aryl, Cs_g cycloalkyl, 3- to 12-membered heterocy-
clyl, and 5- to 12-membered heteroaryl;

[0557] RS3 is optionally substituted with one or more R34;
and

[0558] R*is optionally substituted with one or more R44;
and

[0559] each R32 and R4 is independently selected from

the group consisting of C;-;, alkyl, C;-1, alkoxy, Ci-1,
haloalkyl, C;-1, haloalkoxy, halogen, —OH, —CO,H,
—SO3, —CN, —NOQ, —N3, C2_12 alkenyl, C2_12 alky-
nyl, G5 cycloalkyl, Cs_g halocycloalkyl, (Cs_ 1, aryl)
—M-—, 3- to 12-membered heterocyclyl, 5- to 12-mem-
bered heteroaryl, —N{(R<),, —C(O)N(R4),, —OC(0O)
N(R4),, —S(0):N(R2),, —NR<C(O)R?, —C(O)R?, and
—OC(O)R?;

[0560] R> is selected from the group consisting of H,
unsubstituted C 14 alkyl, substituted C,¢ alkyl, C,5
acyl, —(Cy—;¢ alkylene)—OC(0)—(C,_¢ alkyl), and
—(Cy—s alkylene)—OC(0)—(C,__4 alkoxy);

[0561] each M is independently selected from a covalent
bond, NR¢, O, S, C4 alkylene, and 2- to 6-membered
heteroalkylene;

[0562] each Re is independently selected from the group
consisting of H and C,-¢ alkyl; and

[0563] each R? is independently selected from the group
consisting of C,_4 alkyl and C,-¢ alkoxy;

[0564] providedthatifLis S, A2is CR2, A3is CR3, A4is
CR#4 and A5 and A¢ are CH, then:

[0565] R4 is other than methoxy, 4-bromophenyl, or 4-
fluorophenyl when R2 and R3 are H, and
[0566] RS3 is other than 4-bromophenyl or 4-fluorophe-
nyl when R2 and R4 are H.
[0567] 32. A method for treating kidney stones comprising
administering to a subject in need thereof a therapeutically
effective amount of a compound according to Formula II:

A3—— A2 Q
A‘// \>, L OR!
\As:- AS i
7\ 7
N

I
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[0568] or a pharmaceutically acceptable salt thereof,
wherein:
[0569] L is selected from the group consisting of O and

[0570] A2 is selected from the group consisting of CR2
and N;

[0571] A3 is selected from the group consisting of CR3
and N;

[0572] A4 is selected from the group consisting of CR4
and N;

[0573] A5 and AS are independently selected from the
group consisting of CH and N;

[0574] the dashed line connected to 7! is a double bond,
Z1 is N, the dashed line connected to Z2 is a single
bond, and 72 is NR5; or

[0575] the dashed line connected to Z! is a single bond,
7.1 1s NR53, the dashed line connected to Z2 is a double
bond, and Z2 is N;

[0576] R! is selected from the group consisting of H,
unsubstituted C |_¢ alkyl, substituted C,-¢ alkyl, —(C,
—s alkylene)—OC(0)—(Cy_¢ alkyl), and —(C;—
alkylene)—OC(0O)—(C;—s; alkoxy);

[0577] R2is selected from the group consisting of H and
halogen;

[0578] R3 and R4 are independently selected from the
group consisting of H, halogen, Ci-;, alkyl, C;-j»
alkoxy, Ce_15 aryl, C;_g cycloalkyl, 3- to 12-membered
heterocyclyl, and 5- to 12-membered heteroaryl;

[0579] R3 is optionally substituted with one or more
R3a; and

[0580] R* is optionally substituted with one or more
R4e; and

[0581] each R3< and R4 is independently selected from
the group consisting of Cy_y5 alkyl, C;-}, alkoxy, C;-12
haloalkyl, C;-;, haloalkoxy, halogen, —OH, —CO,H,
—803, —CN, —NOz, —N3, C2_12 alkenyl, C2_12 alky—
nyl, C5_¢ cycloalkyl, C;_g halocycloalkyl, (Cs_, aryl)
—M—, 3- to 12-membered heterocyclyl, 5- to 12-
membered heteroaryl, —N(R4),, —C(O)N(R?),,
—OC(O)N(Ra),, —S(0):N(R%),, —NRC(O)R?,
—C(O)R?, and —OC(O)R?;

[0582] RS> is selected from the group consisting of H,
unsubstituted C | alkyl, substituted C,_4 alkyl, C,_;
acyl, —(C;—; alkylene)—OC(O)—(C,_¢ alkyl), and
—(C1—s alkylene)—OC(O)—(C,__¢ alkoxy);

[0583] each M is independently selected from a cova-
lent bond, NR<4, O, S, Cy¢ alkylene, and 2- to 6-mem-
bered heteroalkylene;

[0584] each R< is independently selected from the
group consisting of H and C,_s alkyl; and

[0585] each R? is independently selected from the
group consisting of C,_¢ alkyl and C, ¢ alkoxy;

[0586] provided thatifLis S, A2is CR2, A31is CR3, A4
is CR#4, and A5 and AS are CH, then:

[0587] R# is other than methoxy, 4-bromophenyl, or
4-fluorophenyl when R2 and R3 are H, and
[0588] RS3 is other than 4-bromophenyl or 4-fluoro-
phenyl when R2 and R# are H.
[0589] 33. The method of embodiment 31 or embodiment
32, wherein R2 and R3 are independently selected from the
group consisting of H and halogen
[0590] 34. The method of any one of embodiments 31-33,
wherein L is O.
[0591] 35. The method of embodiment 31 or embodiment
32, wherein the compound is a triazole compound as
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described herein, a tautomer thereof, or a pharmaceutically
acceptable salt thereof.

[0592] 36. A method for inhibiting glycolate oxidase com-
prising contacting glycolate oxidase with an effective
amount of a compound as recited in any one of embodi-
ments 1-27 and 32-35.

[0593] Although the foregoing has been described in some
detail by way of illustration and example for purposes of
clarity and understanding, one of skill in the art will appreci-
ate that certain changes and modifications can be practiced
within the scope of the appended claims. In addition, each
reference provided herein is incorporated by reference in its
entirety to the same extent as if each reference was indivi-
dually incorporated by reference.

1. A compound according to Formula Ia:

- R2 &)

" L OR!

or a pharmaceutically acceptable salt thereof, wherein:

Lis;

the dashed line connected to Z1 is a single bond, Z1! is NR5,
the dashed line connected to Z2 is a double bond, and 7.2
is N, or

the dashedline connectedto Z! isa doublebond, Z! is N, the
dashed line connected to Z2 is a single bond, and 72 is
NRS;

Rlis selected from H, unsubstituted C,_¢ alkyl, substituted
C s alkyl, —(C;__¢ alkylene)—OC(0)—(C,_¢ alkyl),
and —(C,__ alkylene)—OC(0)—(C,__¢ alkoxy);

R21is selected from the group consisting of H and halogen;

R3is selected from the group consisting of H, halogen, C,.
12 alkyl, and C,_;, alkoxy ;

R*is selected from the group consisting of Cs_y, aryl and 5-
to 12-membered heteroaryl;

R4 1s substituted with one or more R44;

each R4 is independently Cs_g halocycloalkyl ; and

R3 is selected from the group consisting of H, unsubstituted
C, alkyl, substituted C,_¢4 alkyl, C,_; acyl, —(C_5
alkylene)—OC(0)—(C,_ alkyl), and —(C;_¢ alky-
lene)—OC(0)—(C,_ alkoxy); .

2. The compound of claim 1, or a pharmaceutically accep-

table salt thereof, wherein the compound is represented by
Formula Ib:

&3 R? (Ib)
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3. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein the compound is represented by
Formula Ic:

- R2 )

4. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein R5 is H.

5-15. (canceled)

16. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein R2 and R3 are H.

17. (canceled)

18. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein R4 is selected from the group con-
sisting of phenyl and biphenyl, each of which is substituted
with C;_g halocycloalkyl.

19-29. (canceled)

30. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wheremn R1is H.

31. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein R1 is selected from the group con-
sisting of unsubstituted C,_¢ alkyl and substituted C,_¢ alkyl.

32. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein R1 is selected from the group con-
sisting of —(Cy_¢4 alkylene)—OC(O)—(C,_¢ alkyl) and
—(C,_ alkylene)}—OC(0)—(C,__4 alkoxy).

33. (canceled)

34. The compound of claim 1, represented by the formula:

(¢]
OH

o
/
N
BN N//
N7
.

or a tautomer thereof, and/or a pharmaceutically acceptable

salt thereof.

35. A pharmaceutical composition comprising a compound
according to claim 1, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable excipient.

36-43. (canceled)

44. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein R4 is phenyl, substituted with C3 g
halocycloalkyl.

45. The compound of claim 1, represented by the formula:
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o)
ON N
N 7
N B

or a tautomer thereof, and/or a pharmaceutically acceptable
salt thereof.
46. A compound, represented by the formula:

or a tautomer thereof, and/or a pharmaceutically acceptable

salt thereof.

47. A pharmaceutical composition comprising the com-
pound of claim 46, or a tautomer thereof, and/or a pharmaceu-
tically acceptable salt thereof, and a pharmaceutically accep-
table excipient.

48. A process for preparing a compound represented by for-
mula (36):

e

(36)

el

or a tautomer thereof, and/or a salt thereof, comprising:
a) combining a compound of formula (9a) or (9b):

O
OMe
O
——
N
Br N ~ N//

(%)

OMe
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0, (9b) or a salt thereof;
OFEt b) treating the compound of formula (34) or (34b), or the
o salt thereof, with trifluoroacetic acid and anisole in
= dichloromethane to provide a compound of formula
(35) or (35b):

Br

or a salt thereof, with a compound of formula (33):

(33)

o) (35b)

OEt
o 0
(T
N
HN-_ 7
N
F
T
Pd(dpp)Cl1, or Pd(dppf)Cl,-CH,Cl,, and potassiumcar- or p

bonate in a mixture of 1,4-dioxane and water to forma
compound of formula (34) or (34b):

1

(34) a tautomer thereof, or a salt thereof;
O ¢) saponifying the compound of formula (35) or (35b),
OMe the tautomer thereof, or the salt thereof with an aqu-
o eous solution of sodium hydroxide in tetrahydrofuran;
= and
y N d) acidifying with an aqueous solution of HCl to provide
N~ N/ the compound of formula (36), the tautomer thereof, or
i the salt thereof.
F . 49. The process of claim 48, wherein:
F a) combining a compound of formula (9a):
o (92)
OMe
OMe o
/
(34b) N
0 4
OEt B N~y
o
/
N
N 7
N
N7
¥ OMe

or OMe or a salt thereof, with a compound of formula (33):
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(33)

Pd(dppf)Cl,-CH,Cl,, and potassium carbonate in a mix-
ture of 1,4-dioxane and water to form a compound of
formula (34):

(34
O
OMe
(¢}
/
//N
N —— N

L
F

OMe

or a salt thereof;

b) treating the compound of formula (34) or the salt thereof,
with trifluoroacetic acid and anisole in dichloromethane
to provide a compound of formula (35):
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a tautomer thereof, or a salt thereof;

¢) saponifying the compound of formula (35), the tautomer
thereof, or the salt thereof with an aqueous solution of
sodium hydroxide in tetrahydrofuran; and

d) acidifying with an aqueous solution of HCl to provide the
compound of formula (36):

(35)

(36)

ool

the tautomer thereof, or the salt thereof.

50. The process of claim 49, wherein step a) is conducted at
a temperature of about 85° C.; step b) is conducted at a tem-
perature of about 50° C.; and step ¢) is conducted at a tempera-
ture of about 50° C.; and step d) is conducted at room
temperature.
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