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CLAIMS
What is claimed is:
i A method of treating or preventing Alport syndrome in a patient in need thereof,

comprising administering to the patient a therapeutically effective amount of a
5 compound of the formula:
Ha

&
3
e
o
;Z’

Ha

i ).
wherenn:
Ry is ~CN, halo, —CF3, or ~C(O)R.. wherein Rs is ~OH, alkoxyi.e, ~NHz,
alkylaminoi-o, or —NH=S{O)z—alkyicr4;
10 Ro is hydrogen or methyl;
R: and Ra are each independently hydrogen, hydroxy, methyl or as defined
below when cither of these groups is taken together with group Re; and
Y is:
~H, ~OH, ~SH, ~CN, ~F, ~CF3, ~NH:z or ~-NCQ;

15 alkylicss), cvcloalkvlicessy, alkenvlicss), alkynyvles,  arvie<n,
aralkvlc<z), heteroarvlicss. heterocveloalkylc<iz, alkoxyvicss),
cycloalkoxycer), aryloxyican, acvioxyicss), alkylaminoss),
cycloalkylaminoss), dialkylaminoess), arylanminoess),
aralkylaminowss), alkylthiowss), acvithiowss), alkylsulfonyl-

20 aminocss), cycloalkylsulfonviaminocs), or substituted versions

of any of these groups;
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—alkanedivlke<ey~Re, —alkenediylcesy~Rs, or a substituted version of
any of these groups, wherein Ry 1s:
hydrogen, hydroxy, halo, amino or mercapto; or

heteroarylcss), alkoxycss), cvcloalkoxyc), alkenyloxvicss),

arvioxycss), aralkoxyces), heteroaryioxyicss),
acvioxyicssy, alkvlammowss, cycloalkviammocss),
dialkyvlammoic<s), arviaminows, aralkylaminocss,
heteroarviaminoss;, alkylsulfonylanunowse, cvclo-
alkylsuifonylaminoicss), amido(css),
—0OC(O)NH—alkylcs), or a substituted version of any of

these groups;

—(CH)IC{O)R, wherein m is 0-6 and R is:
hydrogen, hydroxy, halo, amino, ~NHOH, or mercapto; or

alkvlces), cvcloalkylices), alkenvless. alkvoviees, arvlcss,

aralkylces), heteroaryhcss), heterocyeloalkylces),

alkoxyicss), cycloalkoxyices), alkenvloxycss),
arvioxyc<e), aralkoxvices), heteroarvioxycss),

acvloxyessy,  alkvlaminoess), eycloalkylaminowss),
dialkvlaminacs), arylaminocss), alkyisulfonyi-
aminow<y), cvcloalkvisulfonylanunow), amidowss),
—NH-alkoxvic), —NH-heterocyeloalkvleey, —NH-
amido<s), or a substituted version of any of these

SToups;

Rc and Rs, taken together, are —O— or —NRg—, wherein Ra is

hvdrogen or alkylce); or

Re and Re, taken together, are —O— or —NRy—, wherein Rq 18

hydrogen or alkylcs); or

~NHC{O)Re, wherein Re is:
hydrogen, hydroxy, amino; or

alkvleay, cveloatkvlies;, alkenvhiccs), alkyvovicss), arvhcss),

aralkvlcesy,  heteroarviee),  heterocveloatkvlcs),

alkoxycs), cveloalkoxyicss), arvioxycss), aralkoxvicss,
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heteroaryloxycss), acyloxy@ss), alkylaminowss),
cycloalkylaminow<s), dialtkylaminows<s, arylaminowss),
or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.

5 2 The method of clasm 1, wherein the compound 1s further defined as:

HiG.  CHg

o

S
&
&

(),
wherein:
Ri11s =CN, halo, —CFs, or —C{O}Rs, wherein Ra 1s —OH, alkoxyci-e, —NH,,
atkylaminoigy, or ~NH-85(O—alkylcra:
10 R 15 hydrogen or methyl;
Y is:
—H, —OH, —SH, —CN, -F, —CFs, —NH: or -NCG;
alkylicss),  cycloalkylacas), alkenvhess), alkynviess), arvie<n,

aralkylcain, heteroarvlw<s), heterocyveloalkvle<in, alkoxviess),

13 cveloatkoxycss), arvioxyvean, acyvloxvicss), alkylaminowss),
cycloatkylaminowsa), diatkylaminoces), arylaminoess),

aralkylamimowss), alkylthiowss, acylthiowss), alkylsulfonyl-
aminow<s), cycloalkvisnifonylaminowss), or substituted versions
of any of these groups;

20 —alkanedivkeay—Re, —alkenedivlicesy—Re, or a substituted version of
any of these groups, wherein Ry is:
hydrogen, hydroxy, halo, amino or mercapto; or
heteroaryices), alkoxvices), cveloatkoxyess, alkenyloxyices,

arvioxycss), aratkoxvces), heteroarvioxycss),
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acvioxvicesy, alkylaminowss),  cvcloalkylaminowss),
dialkvlaminowss), arylaminowss, aralkylaminowss),
hetercarylaminowse), alkvisalfonylaminowcss),
cycloatkylsulfonylaminoess), amidoss),
~OC(O)NH-alkylces), or a substituted version of any of
these groups;
~(CH2}mC(O)Rc, wherein m is 0--6 and Rc is:

bydrogen, hydroxy, halo, anuno, -NHOH, or mercapto; or

alkvliess), cveloalkylecs), alkenvless), alkyvnviiess, arvlicss),
aralkylcss), hetercarvkoss), heterocvcloatkylioss),
alkoxy <y, cycloalkoxyoss), alkenvloxyicss),
arvioxycss, aralkoxvicss), heteroarvioxycss),
acvloxviessy,  alkylaminowss),  cveloalkylaminoss),
dialkviaminowss), aryiaminocss),
alkvlsulfonylaminowsz),  cycloalkylsulfonylaminowss),
amidowca), ~NH-alkoxycss), ~NH-
heterocycloalkylcss), ~NH-amidow<s), or a substituted
version of any of these groups;

~NHC{O)Re, wherein Re is:

hydrogen, hydroxy, amino; or

alkvkess), evcloalkylices), alkenvlices, alkynylces), arylcs,
aralkylces), heteroarylcss), heterocveloalkylcss),
alkoxyicss), cvcloalkoxyicss), arvioxyvicss), araltkoxvicss,
heteroarvioxyicss), acvioxycss), alkylaminowss),
cycloalkylaminowss), dialkvlanunowss), arylaminocss,
or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.
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3. The method of claim 2, wherein the compound i3 further defined as:

H:C Hs

&
&
R

&

21

NC.,

i
£ =
R, GHs

(I},
wherein:
Rz 1s hydrogen or methyl;
5 Y is:
~H, ~OH, ~8H, ~CN, —F, ~CF3, ~NH2 or -NCQ;
alkvlicssy,  cveloalkvlicss), alkenvhcss), alkvnylews), arvhcan),
aralkvlc<iz), heteroarvlcssy. heterocveloalkyles<izy, alkoxyvicss),
cyveloalkoxyce), arvioxvicain, acvloxyvicss;, alkylaminoqes),
16 cycloalkylanminowcss), dialkylaminocss;, arylaminoc<s),
aralkylaminowss), alkylthiowss), acylthiowess), alkylsulfonyl-
aminoc<s), cycloalkyisulfonvlaminos). or substituted versions
of any of these groups;
~alkanedivlcesy~Ro, —alkenedivlicwsy~Re, or a substituted version of
15 any of these groups, wherein Ry 1s:
hydrogen, hydroxy, halo, amino or mercapto; or
heteroarylicss), alkoxviess, cyveloaltkoxyece), alkenyloxyess),
arvioxyes), aralkoxycss), heteroarvioxyicss),
acvioxvices), alkvlaminowss), cyeloalkylaminowess),
26 dialkylaminoces). arvlaninowessy,  aralkylaminowss),
hetercarylaminoss), atkylsulfonylaminowss),
cycloalkylsulfonylaminows), anudoess),
~OC(O)NH-alkylicesy, or a substitated version of any of

these groups;
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~(CH2)nwC{O)R., wherein m is 0-6 and R s
hydrogen, hydroxy, halo, amino, ~NHOH, or mercapio; or
alkvlicss), cycloalkylcss), alkenvlcw), alkynvless), arvicss),

aralkylc<s), heteroarvhcse, heterocycloalkylicse,

(94

alkoxycss), cycloalkoxycss), alkenvioxycss),
arvioxyss), aralkoxyicss), heteroarvioxyicss),
acvioxvicesy,  alkvlanunowss),  eveloalkylaminoess),
dialkylaminocss), arylaminocse),
alkylsulfonylaminowss), cvcloalkvisulfonylaminowss),
10 amidocw), —NH=-alkoxvic<s), ~NH-
heterocycloalkylicss), ~NH-amidocss), or a substituted
version of anv of these groups;
~NHC(O)R., wherein Re is:
hydrogen, hydroxy, amino; or
15 alkvlicssy, cveloalkyles, alkenvicss), alkvnvliess, arvicss),
aralkylcss), heteroaryhcs<e), heterocycloalkylcss),
alkoxycasy, cvcloalkoxyices), arvioxvicey, aralkoxycs),
heteroaryloxyicss), acyloxyc<s), alkylaminocss),
cveloalkvlaminowssy, diatkylaminowses, arvlaminowess),
20 or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thercof.

4. The method of claum 3, wherein the compound is further defined as:
HiGy St

NC.,

),
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-H, -0OH, -SH, —CN, —F, —CF3, -NH: or -NCO;

cycloatkvliceny,  alkenvhees, alkyoylces),  arvieqn,
aratkvlicaiz), heteroarylces,, heterocycloatkylican, atkoxyices),
cycloalkoxvicss), aryloxyicsiz, acyloxyss, alkylaminodes),
cveloatkylaminowss), dialkylaminows, arviaminoces),
aralkylaminowss, alkylthiowss), acylthiowss), alkylsulfonyl-
aminoces), cycloalkylsulfonyviaminoess), or substituted versions
of any of these groups;

—alkanedivkces)~Ro, —alkenediyvlcwy~Re. or a substituted version of
any of these groups, wherein Rp i
hydrogen, hydroxy, halo, amino or mercapto; or

beteroarvicssy, alkoxvcss), cveloalkoxyew), alkenvioxyc),
J " > o > o ) o

aryloxyss), aralkoxyicsy), heteroaryloxyic<s),
acyloxyicesy,  alkvlaminowss),  evcloalkylaminoew),
dialkylaminocss), arviaminoces), aralkylaminoc<s),
heteroarviaminowss), atkvlsulfonylaminowss),
cycloalkylsulfonylaminowss), amidocss),
=~OC(ONH-alkylic<s), or a substituted version of any of

these groups;

—{(CH2)=C{O)Re, wherein m is 0-6 and Re 1s:
hydrogen, hydroxy, halo, anmino, ~NHOH, or mercapto; or

alkvlicwsy, cveloalkylessy, alkenvlees), alkyvnyless, arvies),

aralkylcw), heteroarvlc<s), heterocycloalkylcw),

alkoxy(c<s), cycloalkoxyces), alkenyloxyces),
arvloxyces), aralkoxycss), heteroaryloxycss),

acvioxyicesy,  alkyvlaminowss),  cycloalkylaminowss),
dialkylaminoss), arviaminocss),
alkylsulfonylaminow<s,  cycloalkvisulfonylaminowss),

}

amidowcss), —NH-alkoxvcss), —NH-
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heterocycloalkylicesy, ~NH~amidow<s), or a substituted
rersion of any of these groups;
~NHC{O)R., wherein R is:
bydrogen, hydroxy, amino; or
3 alkvliess), cveloalkylece), alkenviess), alkynviess, arvlicss),
aralkylc), hetercarvkcss), heterocycloatkylioss),
alkoxycse)., cycloalkoxvicss), aryloxycss), aralkoxycss),
heteroarvioxyicss), acvioxycss, alkylaminocas),
cycloatkyvlamimowes), dialkviaminowss;, arvlaminowss,
10 or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.

5. The method of claim 4, wherein the compound is further defined as:
HC égh;g

C’ “,
3
He s .
wherein:
15 Y is:
-H, —OH, —SH, —CN, —F, —CF3, —-NH; or -NC0;
alkylicss),  cvcloalkylass), alkenvhess), alkynviess, arvie<o,
araltkylcain, heteroarvlss), heterocyeloalkyvlesiz, alkoxyicess),
cycloalkoxyces), arvloxyesin, acvioxvicss), alkvlaminowss),
20 cycloalkylaminowes), dialkylaminowss), arylaminowxs),

aralkviaminowess), alkylthiowss, acylthiowes, alkyvisalfonyl-
amino<s), cycloalkylsulfonylaminowss), or substituted versions

of any of these groups;
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—alkanedivlke<ey~Re, —alkenediylcesy~Rs, or a substituted version of
any of these groups, wherein Ry 1s:
hydrogen, hydroxy, halo, amino or mercapto; or

heteroarvicssy, alkoxyess), cvcloalkoxvicss), alkenvioxvicse,

arvloxycss), aralkoxyicss), heteroarvioxycss),
acvloxvessy,  alkylaminocw),  cycloalkylanunowss),

dialkviammowss), arylaminowss, aralkylaminocs),

hetercarviaminoss;, alkylsulfonylanunow:s,
cycloatkvisulfonylaminoes), amidocss),

=0 C(O)NH—alkylcs), or a substituted version of any of

these groups;

—(CH2}nC{OYR ., wherein m 1s -6 and Re 1s:
hydrogen, hydroxy, halo, amino, ~NHOH, or mercapto; or

alkvlces), cvcloalkylices), alkenvless. alkvoviees, arvlcss,

aralkylces), heteroaryhcss), heterocyeloalkylces),

alkoxyicss), cycloalkoxyices), alkenvloxycss),
arvioxyc<e), aralkoxvices), heteroarvioxycss),

acvloxyessy,  alkvlaminoess), eycloalkylaminowss),
dialkvlaminacs), arylaminows),
alkylsulfonylaminowss,, cycloalkylsulfonylaminowss),
anidocs), —NH-alkoxyces). —NH-
heterocycloalkylcesy, —NH-amidowss), or a substituted

version of any of these groups;

—NHC(O}R., wherein Ke 1s:
hydrogen, bydroxy, amino; or

alkvlcas), cycloalkylices), alkenyless), alkynvices), arvlss),

aralkvlces), heteroarykess), heterocycloalkylcss),
alkoxyicesy, cvcloalkoxyss), aryloxywss), aralkoxycss),
heteroarvioxyics), acyloxy@ss), alkvlaminowee),
cycloalkylaminow<s), dialkviaminow<s. arylaminowss),

or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.
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9.

il

i6.

The method of clatm 5, wherein the compound is further defined as:

The method according to any onc of claims 1-6, wherein the patient docs not have

cardiovascular discase.

The method according to any one of claims 1-6, wherein the patient has

cardiovascular disease.

The method according to either claim 7 or claim 8, wherein the cardiovascular disease

is left-sided myocardial discase.

The method according to either claim 7 or claim 8, wherein the cardiovascalar disease

is atherosclerosis.

The method according to either claim 7 or claim 8, wherein the cardiovascular discase

18 restenaosis.

The method according to either claim 7 or claim 8, wherein the cardiovascular discase

is thrombosis.

The method according to either claim 7 or claim 8, wherein the cardiovascular disease

is pulmonary hypertension.

The method of clavn 13, wherein the pulmonary hyperiension is World Healib
Organization (WHO) Class 1 pulmonary hypertension ({(pulmonary arterial

hypertension or PAH).

The method of claim 14, wherein the pulmonary hypertension is pulmonary arterial

hypertension associated with connective tissue disease.

The method of claam 14, wherein the pulmonary hypertension is idiopathic pulmonary

arterial hypertension.
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i8.

i9.

20.

The method of claim 13, wherein the pulmonary hypertension i3 WHO Class I

pulmonary hypertension.

The method of claim 13, wherein the pulmonary hypertension is WHO Class Hi

pulmonary hypertension.

The method of claim 13, wherein the pulmonary hypertension is WHO Class IV

pulmonary hypertension.

The method of claim 13, wherein the pulmonary hypertension is WHO Class V

pulmonary hvpertension.

The method according to any one of claims 1-20, whercin the patient does not have

endothelial dysfunction.

The method according to any one of claims 1-20, whercin the patient has endothelial

dysfunction.

The method according to any one of claims 1-22, wherein the patient does not have

Stage 4 or higher chronic kidney disease.

The method according to any one of claims 1-22, wherein the patient does not have an

estimated glomenilar filtration rate (eGFR) less than 45 mL/min/1.73 m?,

The method according to any one of claims 1-22, wherein the patient does not have an

elevated albunin/creatinine ratio (ACR) is greater than 2000 mg/g.

The method according to any one of claims 1-25, wherein the patient docs not have

diabetes.
The method according to any one of claims 1-25, wherein the patient has diabetes.
The method of either claim 26 or claim 27, wherein the diabetes is Type 2 diabetes.

The method according to any one of claims 1-28, wherein the patient does not have a

complication associated with diabetes.

The method according to any one of claims 1-28, wherein the patient has a

complication associated with diabetes.
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31

2
N2

(9%
[

34.

(5]
W

36.

G2
~

38.

39.

40,

41

44.

The method according to either claim 29 or claim 30, wherein the complication

associated with diabetes is diabetic nephropathy.

The method according to cither claim 29 or claim 30, wherein the complication is
selected from the group consisting of obesity, stroke, peripheral vascolar disease,

neuropathy, myonecrosis, retinopathy and metabolic syndrome {syndrome X).

The method according to any one of claims 1-32, wherein the patient docs not have

msulin resistance.

The method according to any one of claims 1-32, wherein the patient has insulin

resistance.

The method according to any one of claims 1-34, wherein the patient does not have

fatty liver disease.

The method according to any one of claims 1-34, wherein the patient has fatty liver

disease.

The method according to any one of claims 1-34, wherein the patient does not have

hepatic impairment.

The method according to any one of claims 1-34, wherein the patient has hepatic

impairment.

The method according to any one of claims 1-38, wherein the patient is not

overweight.

The method according to any one of claims [-38, wherein the patient is overweight.
The method according to either claim 39 or claim 40, where the patient is obese.
The method of claim 41, where the obesity is class L

The method of claim 41, where the obesity is class I

The method of claim 41, where the obesity 1s class Ti1
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The method according to etther claim 40 or claim 41, where the patient’s body mass

index (BMI) is from 25 kg/m? to 30 kg/m”.

The method according to cither claim 40 or claim 41, where the patient’s BMI is from

30 kg/m” to 35 kg/m?.

The method according to either claim 40 or claim 41, where the patient’s BMI is from

35 kg/m? to 40 keg/m?.

The method according to either claim 40 or claim 41, where the patient’s BMI is from

40 kg/m® to 80 kg/m?,
The method according to any one of claims 1-36, wherein the patient has cancer.

The method according to any one of claims 1-36, wherein the patient does not have

Cancer.

The method of either claim 49 or claim 50, wherein the cancer is an advanced solid

tumor or lyvmphoid malignancy.

The method of either claim 49 or claim 50, whercin the cancer 1s sclected from the
groups consisting of breast cancer, prostate cancer, colon cancer, brain cancer,

melanoma, pancreatic cancer, ovarnan cancer, leukemia, or bone cancer.
The method of claim 52, wherein the cancer 13 an advanced malignant melanoma.
The method of claim 52, wherein the cancer is pancreatic cancer.

The method according to any one of claims 1-34, wherein the patient does not have

chronic obstructive pulmonary discase (COPD).

The method according to any one of claims 1-54, wherein the patient has chronic

obstructive pulmonary disecase {COPD).
The method according to any one of claims 1-56, wherein the patient is a smoker.

The method according to any one of claims 1-56, wherein the paticnt is not a smoker.
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60.

61.

66.

67.

68.

69,

70.

71

72.

The method according to any one of claims 1-58, whercin the patient has impaired

renal function.

The method according to any one of claims 1-59, wherein the patient has elevated

fevels of at least one biomarker associated with renal discase.

The method of claim 60, wherein the biomarker is serum creatining.
The method of claim 60, wherein the biomarker is cystatin C.

The method of claim 60, wherein the biomarker is uric acid.

The method according to any one of claims 1-63, wherein the Alport syndrome is X-

Iinked.

The method of claim 64, further comprising obtaining results from a test that

determined the patient’s Alport syndrome is X-linked.
The method of claim 64, wherein the Alport syndrome is autosomal recessive.

The method of claim 66, further comprising obtaining results from a test that

determined the patient’s Alport syndrome is autosomal recessive.
The method of claim 64, wherein the Alport syndrome i3 autosomal dominant.

The method of claim 68, further compnsing obtaining results from a test that

determined the patient’s Alport syndrome is autosomal dominant.

The method according to any one of claims 1-63, wherein the patient has a deletion or

nonsense mutation of COL4AS.

The method of claim 70, further comprising obtaining results from a test that

determined the patient has a deletion or nonsense mutation of COL4AS.

The method according to any one of claims 1-63, wherein the patient has a splicing

mutation of COL445.

The method of claim 72, further comprising obtaining results from a test that

determined the patient has a splicing mutation of COL4435.
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The method according to any one of claims 1-63, wherein the patient has a missense

mutation of COL4AS.

The method of claim 74, further comprising obtaining results from a test that

determined the patient has a missense mutation of COL445.

The method according to any one of claims [-63, wherein the patient has a mutation

i either CO. 443 or (O 444.

The method of claim 76, further comprising obtaining resolts from a test that

determined the patient has a mutation in either COL4A43 or COLAA4.

The method according to any one of claims 1-77, wherein the patient exhibits

microhematuria.
The method of claim 78, wherein the patient exbibits hematuria.

The method according to any one of claims 1-79, whercin the patient further exhuibits

microalbuminunia.
The method of claim 80, wherein the patient exhibits albuminurtia.

The method of either claim 80 or claim 81, wherein the concentration of albunun in

the unne is between 30 ug per mg of creatinine and 300 ug per mg of creatinine.

The method of cither claim 80 or claim 81, wherein the concentration of albumin m

the urine 1s greater than 300 pg per mg of creatinine.

The method according to any one of claims 1-83, wherein the patient further exhubits

proteinuria.
The method of claim 84, wherein the patient exhibits overt proteinuria.

The method of either clatm 84 or claim 85, wherein the patient’s urine exhibits the

presence of multiple proteins.

The method according to any one of claims 84-86, wherein the patient’s urine exhibits

a protein to creatining ratio of greater than 0.2 mg/g.
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88.

89.

90,

91.

92.

93.

94,

gs.

96.

97.

U8,

99.

190,

The method of claim 87, wherein the patient’s urine exhibits a protein to creatinine

ratio of greater than 1.0 mg/g.

The method according to any one of claims 1-88, wherein the patient has an ¢GFR

fess than 45 mL/min/1.73 m’.
The method of claim 89, wherein the patient exhibits an ACR of less than 2000 mg/g.

The method according to any one of claims 1-90, wherein the method results in
reducing the protein to creatinine ratio in the patient’s urine to less than 50% of the

unireated level.

The method according to any one of claims 1-91, wherein the method results in

reducing the protein to creatinine ratio in the patient’s urine to less than 1.0 mg/g.

The method according to any one of claims 1-92, wherein the method results in

reducing the albumin to creatinine ratio in patient’s urine to less than 100 ug/mg.

The method of claim 93, wherein the method results i reducing the albumin to

creatinine ratio in the patient’s urine to less than 30 pug/ms.
H 2

The method according to any one of claims 1-94, wherein the patient 1s less than 75

years old.

The method of claim 95, wherein the patient 1s less than 60 vears old.
The method of claim 96, wherein the patient is less than 40 years old.
The method of clawm 97, wherein the patient 1s less than 30 years old.
The method of claim 98, wherein the patient is less than 25 years old.

The method according to any one of claims 1-99, wherein the patient does not have at
least one of the following characteristies:
{A}  acardiovascular disease;
{B}  anclevated baseline B-type natriurctic peptide (BNP) level;
(Cy  an estimated glomerular filtration rate (¢GFR) < 45 mL/min/f.73 m?;
and

(B)  anclevated albumin/creatimne ratio (ACR) > 2000 mg/g.
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101.  The method of claim 100, wherein the patient does not have two of the characteristics.

102.  The method of claim 100, wherein the patient does not have three of the

characteristics.

103, The method of claim 102, wherein the patient does not have any of said

v 3

characteristics.
104, The method according to any one of claim 1-103, wherein the patient is a human.
105,  The method according to any one of claims 1-104, wherein the patient is male.
106.  The method according to any one of claims 1-104, wherein the patient 1s female.

107. A method of improving the kidnev function of a patient who has been diagnosed with
10 Alport syndrome, comprising administering to the patient a therapeutically effective

amount of a compound of the formula:

wherem:

Ri1s —CN, halo, ~CFs, or ~C{O)Rs, wherein Ra 1s ~0OH, alkoxyci-o, ~NHy,
13 alkylaminoigy, or ~NH-5(0)z-alkylcra;

Rz 15 hvdrogen or methyli;

Rs and Ra are each independently hvdrogen, hydroxy, methyl or as defined

below when either of these groups 1s taken together with group Re; and

Y is:

20 —H, -OH, —8H, -CN, —F, —CF5, ~NHz or -NCQ;
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atkylicssy,  evcloalkylicesy), alkenyleoss),  alkynvie<), arvkean,

aralkylicain, hetercarviess)., heterocycloalkylwc<., alkoxyos),

cycloalkoxvices), arvioxyean, acvioxyvicss), alkyvlaminocss),
cycloatkylaminowss), dialkylaminowss), arylaminoess),
5 aralkvliaminowess), alkylthiowss), acylthiowes, alkviselfonyl-
aminoess), cycloalkyisulfonylaminoess), or substituted versions
of any of these groups:
—alkanedivke<y—Re, —alkenediviicesy—Re, or a substituted version of
any of these groups, wherein Ry is:
10 hydrogen, hydroxy, halo, amino or mercapto; or
heteroarylcss), alkoxvicss), cveloatkoxviess), alkenyloxvicss,
arvloxycss, aralkoxvicss), heteroarvioxycss),
acvloxviessy,  alkylaminowss),  cveloalkylaminoss),
dialkylamino@<e), arylaminoess, aralkylaminocss),
13 heteroarylaminose), alkylsulfonyiaminowcss),
cycloatkylsulfonylaminoess), amidocss),
=~OC(OINH-alkylces, or a substituted version of any of
these groups;
—~{CH)C{OMR,, wherein m is 0-6 and Rc is:
20 hydrogen, hydroxy, hale, amino, ~NHOH, or mercapto; or
alkvkess), evcloalkylices), alkenvlices, alkynylces), arylces,
aralkylces), heteroarylcss), heterocveloalkylcss),
alkoxyc«s), cycloalkoxycss;, alkenvloxvicse,
arvioxycss), aralkoxvicss, heteroarvioxy(css),
25 acvioxvessy,  alkylaminocw),  cyeloalkylanunowss),
dialkvlammaoicss), aryiaminocss),
alkvlsulfonvlaminowssy,  cycloalkylisulfonylanunowss),
amidowe), —NH-alkoxyces), ~NH-
heterocyeloalkylcss), “NH-amdoc<s), or a substitute
30 version of any of these groups;

Re and Rs, taken together, are —0— or —NRg—, wherein Ra 15

hydrogen or alkylicesy; or
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Ro and Rs, taken together, are ~O— or —NRy—~, wherein Ry 8
hydrogen or alkyica); or
~NHC{O)R., wherein R is:

bydrogen, hydroxy, amino; or

3 alkvliess), cveloalkylece), alkenviess), alkynviess, arvlicss),
aralkylc), hetercarvkcss), heterocycloatkylioss),
alkoxyxe), cycloalkoxyicas), arvioxvicss), aratkoxyicss),
heteroarvioxyicss), acvioxycss, alkylaminocas),
cycloatkyvlamimowes), dialkviaminowss;, arvlaminowss,

10 or a substituted version of any of these groups;
or a pharmaceutically acceptable salt thereof.
108.  The method of claim 107, wherein the compound is further defined as:
HiC,  CMs
wherein:
5 Ry is —CN, halo, —CFs, or ~C{O)R,, wherein Ra is —0OH, alkoxycie, —NHaz,
alkylaminocigy, or —NH=-8(O)—alkvici-o;
Rz 1s hydrogen or methyl;
Y is:
—H. —OH. -8H, -CN, —F. —CFs, —NF: or -NCO;
20 alkvicess), cveloalkylees), alkenvhess), alkvaylcss),  arvke<n),

aralkvlcarz, heteroarylcss), heterocycloalkylican), atkoxyicss),

cycloalkoxyicss), arvloxyecizn, acyloxyeee), alkylaminowss),

cveloatkylaminowss), dialkylaminowes, arviaminoces),

aralkylaminowss, alkylthiowss;, acylthiows), alkylsulfonyl-

130



v

b2

L

WO 2018/089539 PCT/US2017/060701

amingces), cycloalkyisulfonviaminowss), or substituted versions
of any of these groups;
—alkanedivlkces—Ro, —alkenedivicey—Re, or a substituted version of
any of these groups, wherein Ry is:
hydrogen, hydroxy, halo. amino or mercapto: or
heteroarvioss), altkoxvic<s), cycloalkoxyiess), alkenvioxyioss),
arvloxyss), aralkoxyices), heteroaryloxycss,
acyloxywes, alkvlaminowes), eycloalkylaminowss),
dialkylaminoecss),  arvlaminowessy, aralkylaminowss),
heteroarylaminowss, alkvlsulfonylaminocss),
cycloatkylisulfonviaminowss), amidocss),
~OC{O)NH-alkylow), or a substibited version of any of
these groups;
~A{CH)nC{O)Re, wherein m is (-6 and Re is:
hydrogen, hydroxy, halo, amino, ~NHOH, or mercapto; or
alkvlices), cvcloalkyless), alkenview), alkynylees), arvices),
aralkvlcss),  heteroarvhcws,  heterocycloalkylicss,
alkoxycss), cycloalkoxvcss), alkenvyloxyces),
arvioxycss), aralkoxyicss), heterocaryloxyicss),
acvioxyiess, alkvianminowss, cvcloalkylaminowss),
dialkylaminocss), arviaminoss),
alkylsulfonylaninowss), cycloalkyvlsulfonylaminowss),
amidocw), —NH-alkoxyicss), ~NH-
heterocyeloalkylic<s), “NH-amidoss), or a substituted
version of any of these groups;
—NH{C{O)R., wherein Re 1s:
hydrogen, hydroxy, amino; or
alkvlicw, cvcloalkylces, alkenvlees), alkvnvless, arviees),
aralkylcs), heteroarvlc<s, heterocycloalkylcss),
alkoxyces, cvcloalkoxyices), arvioxvices, aralkoxyces),

heteroarvioxyicss), acyloxyes), alkylaminowss),
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cycloatkyvlaminoces), dialkviaminowss), arvlaminowss),
or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.

109, The method of claim 108, wherein the compound is further defined as:
HiC, .CHs

NC

H

%
%
[+

< Ry GHs

(o

(1,
wherein:
Ra 1s hvdrogen or methyl;
Y is:
~H, -OH, ~8H, ~CN, ~F, ~CF3, ~NH; or -NCQ;

10 alkylicssy,  cycloalkvlicss, alkenvlics, alkynyvlesy,  arviesn),
aralkvlicaiz), heteroarvlcss), heterocycloalkylc<iz, alkoxyicss,
cveloatkoxvess), arvioxvican, acyloxyicss), alkylaminowss),
cvcloalkylaminowss), dialkylaminocsx), arvianuinocss),
aralkylaminowss, alkylhioecss, acylthiowss, alkylsulfonyl-

15 aminoss), eveloalkylsulfonylaminoss, or substituted versions
of any of these groups;

—alkanediykcesy~Ro, —alkenediyvlicsy~Re, or a substituted version of
any of these groups, wherein Ry is:
hydrogen, hydroxy, halo, amino or mercapto; or
20 heteroarylicesy, alkoxvices), cveloalkoxyess), alkenvioxyes),
aryIoXyCes), aralkoxycss), heteroaryloxycss),
acyvloxyices), alkylaminowss), cyeloalkylaminowss),
dialkylaminocss), arviaminowss. aralkylaminowss),

heteroarviaminow<s), atkvisulfonyiaminowss
J ) 2 3 )s
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cycloatkyisulfonyviaminoss), amidow),
~OC{ONH—alkylcs), or a substituted version of any of

these groups;

~(CH2)uC{O)R., wherein m is 0--6 and Re is:
hydrogen, hydroxy, halo, amino, -NHOH, or mercapto; or

alkvlicas), cycloalkylces), alkenyvlicss), alkynylees, arvlicss),

aralkylces), heteroarvlcss), heterocycloatkylicss),

alkoxyces), cycloalkoxycss), alkenvloxycss),
arvloxyss), aralkoxyicss), heteroaryloxyicss,

acyloxyeeey, alkvlaminowes), eycloalkylaminowss),
dialkylaminoss), arviaminocss),
alkylsulfonylaminowses),  cycloalkylsutfonylaminowss),
amidoes), ~NH-alkoxvicss), ~NH-
heterocveloatkyliccey, ~NH-amidowss), or a substituted

version of any of these groups;

~NHC(O)Re, wherein Re is:
hydrogen, hydroxy, amino; or

alkvlices), cvcloalkyless), alkenviews), alkynyless), arvics),

aralkyvlc<s), heteroarvhcss), heterocycloalkvlces),
alkoxycss), cveloalkoxyicas), aryloxyicss), aralkoxycss),
hetercaryloxyices), acyloxycss), alkylaminowss,
cycloalkviaminowss), dialkviaminowss, arylaminowss),

or a substituted version of any of these groups;

or a pharmacecutically acceptable salt thereof.

133



WO 2018/089539 PCT/US2017/060701

110.  The method of claim 109, wherein the compound is further defined as:

IV},
wherein:
Y is:
5 —H, —OH, —SH, —CN, -F, —CF3, ~NH: or -NCQG;
alkylices,,  cycloalkylicss, alkenvhessy, alkynvlces, arviesn),

aralkylc<in, heteroarvlws<s), heterocyeloalkviesn, alkoxyicess),

cveloatkoxycss), arvioxyean, acyvloxvicss), alkvlaminowss),
cycloatkylaminowsa), dialkylaminowcs), aryiaminoess),
10 aralkviaminowess), alkylthiowss, acylthiowss, alkyviselfonyl-
aminow<s), cycloalkylsulfonylaminow<s), or substituted versions
of any of these groups;
—alkanedivlcay—Re, —alkenedivlices—Re, or a substituted version of
any of these groups, wherein Ry is:
5 hydrogen, hydroxy, halo, amino or mercapto; or
heteroarylcss), alkoxvess), cveloatkoxyess, alkenyloxycss),
aryloxyces), aralkoxycsa), heteroarvioxyicss),
acvioxvicssy,  alkylaminowss),  cveloalkylaminowss),
dialkyvlammnoes), arvlaminowess, aralkylaminowss),
20 hetercarylaminose), alkylsulfonylaminocss),
cycloalkylsulfonylaminowss), anmidowss),
~OC(OINH-alkylices), or a substitated version of any of
these groups;

A CH)mC(OIR,, wherein m is 0-6 and R is:

b2
i

bydrogen, hydroxy, halo, amino, -NHOH, or mercapto; or
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alkvless), cveloalkylecs, alkenvless), alkvnviess, arvices,

aralkylcs), heteroarylo<s), heterocycloalkylcoss),

alkoxy sy, cycloalkoxy sy, alkenvloxyicss),
arvloxycss), aralkoxvicea), heteroarvioxycss),
5 acvloxvicesy, alkylaminowss),  cveloalkylaminowss),
dialkylaminoc<e), arylaminoces),
alkvisulfonylaminow<ey,  cycloalkyisulfonylaminowss),
amidocss), ~NH-alkoxycss), ~NH-
heterocycloalkylicss), ~NH-amidose), or a substituted
10 version of any of these groups;
~NHC{O)R., wherein Re is:
hydrogen, hydroxy, amino; or
alkvless), cveloatkylese), alkenvhcss), alkyvnvless, arvhcss),
aralkvicss;, heteroarykoss), heterocycloalkvlcss),
15

alkoxywse, cycloalkoxycss), aryloxycss), aralkoxycss),
heteroaryloxycss), acvioxycss, alkylaminocss),
cycloatkylaminoces), dialkvlaminowess;, arylaminowss),
or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.

20 111, The method of claim 110, wherem the compound is further defined as:

Hy

§
&
£

(V).

wherein:
Y is:

—H, —OH, —SH, —CN, -F, =CF3, =NH: or -NCQG;
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atkylicssy,  evcloalkylicesy), alkenyleoss),  alkynvie<), arvkean,

aralkylicain, hetercarviess)., heterocycloalkylwc<n., alkoxyos),

cycloalkoxvices), arvioxyean, acvioxyvicss), alkyvlaminocss),
cycloatkylaminowss), dialkylaminowss), arylaminoess),

aralkvliaminowess), alkylthiowss), acylthiowes, alkviselfonyl-
aminoess), cycloalkyisulfonylaminoess), or substituted versions

of any of these groups:

—alkanedivke<y—Re, —alkenediviicesy—Re, or a substituted version of

any of these groups, wherein Ry is:

bydrogen, hydroxy, halo, ammo or mercapto; or

heteroarylcss), alkoxvicss), cveloatkoxviess), alkenyloxvicss,
arvloxycss, aralkoxvicss), heteroarvioxycss),
acvloxviessy,  alkylaminowss),  cveloalkylaminoss),

dialkylamino@<e), arylaminoess, aralkylaminocss),

heteroarylaminose), alkylsulfonyiaminowcss),
cycloatkylsulfonylaminoess), amidocss),

=~OC(OINH-alkylces, or a substituted version of any of

these groups;

—~{CH)C{OMR,, wherein m is 0-6 and Rc is:

hydrogen, hydroxy, hale, amino, ~NHOH, or mercapto; or
alkvless), cvcloalkylices), alkenvlcss, alkvnvices, arvicss,

aralkylces), heteroarylcss), heterocveloalkylcss),

alkoxyc«s), cycloalkoxycss;, alkenvloxvicse,
arvioxycss), aralkoxvicss, heteroarvioxy(css),

acvioxvessy,  alkylaminocw),  cyeloalkylanunowss),
dialkvlammaoicss), aryiaminocss),
alkvlsulfonvlaminowssy,  cycloalkylisulfonylanunowss),
amidowe), —NH-alkoxyces), ~NH-
heterocyeloalkylcss), “NH-amdoc<s), or a substitute

version of any of these groups;

—NHC({O)R., wherein Re 1s:

hydrogen, hydroxy, amino; or
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alkvless), cveloalkylecs, alkenvless), alkvnviess, arvices,

aralkylcs), heteroarylo<s), heterocycloalkylcoss),

alkoxys<e), cycloalkoxyes), arvioxyess), aralkoxyics),

heteroaryloxyiess), acvioxycss), alkylaminoces),

3 cycloatkyvlaminowes), dialkylaminowes), arviaminowess),
or a substituted version of any of these groups;

or a pharmaceutically acceptable salt thereof.

112, The method of claim 111, wherein the compound is further defined as:

10 113, The method according to any one of claims 107-112, wherein the patient does not

have cardiovascular disease.

114, The method according to any one of claims 107-112, wherein the patient has

cardiovascular discase.

i15.  The method according to either claim 113 or claim 114, wherein the cardiovascular

15 disease 1s left-sided myocardial disease.

116.  The method according to either claim 113 or claim 114, wherein the cardiovascular

discase is atherosclerosis.

117.  The method according to either claim 113 or claim 114, wherein the cardiovascular

disease is restenosis.

20 118,  The method according to either claim 113 or claim 114, wherein the cardiovascular

discase is thrombosis.

119.  The method according to either claim 113 or claim 114, wherein the cardiovascular

discase is pulmonary hypertension.
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122

123.

124.

129,

130.

The method of claim 119, wherein the pulmonary hyperiension is World Health
Organization (WHO) Class 1 pulmonary hypertension (pulmonary arterial

hvpertension or PAH).

The method of claim 120, wherein the pulmonary hypertension is pulmonary arterial

hypertension associated with connective tissue disease.

The method of claim 120, whercin the pulmonary hypertension is idiopathic

pulmonary arterial hypertension.

The method of clavn 119, wherein the pulmonary hypertension is WHO Class 1

pulmonary hypertension.

The method of claim 119, wherein the pulmonary hypertension 1s WHO Class I

pulmonary hypertension.

The method of claim 119, wherein the pulmonary hypertension is WHO Class IV

pulmonary hypertension.

The method of claim 119, wherein the pulmonary hypertension is WHO Class V

pulmonary hypertension.

The method according to any one of claims 107-126, wherein the patient does not

have endothelial dysfunction.

The method according to any one of claims 107-126, wherein the patient has

endothelial dysfunction.

The method according to any one of claims 107-128, wherein the patient does not

have Stage 4 or higher chronic kidney disease.

The method according to any ove of claims 107-128, whercin the paticnt does not

have an estimated glomerular filtration rate (¢GFR) less than 45 mL/min/1.73 m.

The method according to any one of claims 107-128, wherein the patient does not

have an clevated albunun/creatinine ratio (ACR) is greater than 2000 mg/g.

The method according to any one of claims 107-131, wherein the patient does not

have diabetes.
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135.

136.

-
(8]
~3

138

140.

141

142.

143.

144.

The method according to any one of claims 107-131, wherein the patient has diabetes.
The method of either claim 132 or claim 133, wherein the diabetes is Type 2 diabetes.

The method according to any onc of claims 107-134, wherein the paticnt does not

have a complication assoctated with diabetes.

The method according to any one of claims 107-134, wherein the patient has a

complication associated with diabetes.

The method according to either claim 135 or claim 136, wherein the complication

associated with diabetes is diabetic nephropathy.

The method according to either claim 135 or claim 136, wherein the complication is
selected from the group consisting of obesity, stroke, peripheral vascular discase,

neuropathy, myonecrosis, retinopathy and metabolic syndrome {syndrome X).

The method according to anv one of claims 107-138, wherein the patient does not

have nsulin resistance.

The method according to any one of claims 107-138, wherein the patient has insulin

resistance.

The method according to any one of claims 107-140, wheremn the patient does not

have fatty liver disease.

The method according to anv one of claims 107-140, wherein the patient has fatty

liver discase.

The method according to any one of claims 107-140, wherein the patient does not

have hepatic impairment.

The method according to any one of claims 107-140, wherein the patient has hepatic

impairment.

The method according to amy one of claims 107-144, wherein the patient is not

overweight.
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146. The method according to any one of claims 107-144, wherein the patient is

overweight.
i47.  The method according to either claim 145 or claim 146, where the patient is obese.
148,  The method of claim 147, where the obesity is class L.
5 149.  The method of claim 147, where the obesity 1s class I
150, The method of claim 147, where the obesity is class Tl

151, The method according to either claim 146 or claim 147, where the patient’s body

mass index (BMI) 1s from 23 kg/m? to 30 kg/m?”.

152.  The method according to either claim 146 or claim 147, where the patient’s BMI s

10 from 30 kg/m? to 35 kg/m”.

153, The method according to cither claim 146 or claim 47, where the patient’s BMI 15

from 35 kg/m? to 40 kg/m?.

154, The method according to either claim 146 or claim 147, where the patient’s BMI is
from 40 kg/m? to 80 kg/m”.

15 155, The method according to any one of claims 107-154, wherein the patient has cancer.

156.  The method according to any one of claims 107-154, wherein the patient does not

have cancer.

157.  The method of either claim 155 or claim 156, wherein the cancer s an advanced solid

temor or lviaphoid malignancy.

20 158, The method of either claim 155 or claim 156, wherein the cancer is selected from the
groups consisting of breast cancer, prostate cancer, colon cancer, brain cancer,

melanoma, pancreatic cancer, ovarian cancer, leukemia, or bone cancer.
159, The method of claim 158, wherein the cancer is an advanced malignant melanoma.

160.  The method of claim 138, whercin the cancer is pancreatic cancer.
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16l

162.

166.

167.

168.

169.

170.

171

172.

174.

The method according to any one of claims 107-160, wherein the patient does not

have chronic obstructive pulmonary disease {COPD).

The method according to any one of claims 107-160, wherein the patient has chronic

obstructive pulmonary disease (COPD).
The method according to any one of claims 107-162, wherein the patient is a smoker.

The method according to any one of claims 107-162, wherein the patient is not a

smoker.

The method according to any one of claims 107-164, wherein the patient has impaired

renal function.

The method according to any one of claims 107-165, wherein the patient has elevated

fevels of at least one biomarker associated with renal disease.

The method of claim 166, wherein the biomarker is serum creatinine.
The method of claim 166, wherein the biomarker is cystatin C.

The method of claim 166, wherein the biomarker is uric acid.

The method according to any one of claims 107-169, wherein the Alport syndrome is

X-linked.

The method of claim 170, further comprising obtaining results from a test that

determined the patient’s Alport syndrome is X-linked.
The method of claim 170, wherein the Alport syndrome is autosomal recessive.

The method of claim 172, further comprising obtaining results from a test that

determined the patient’s Alport syndrome is autosomal recessive.
The method of claim 170, wherein the Alport syndrome s awtosomal dominant.

The method of claim 174, further comprising obtaining results from a test that

determined the patient’s Alport syndrome is autosomal dominant.
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176.

177.

180.

181

182

184.

187.

188

189.

The method according to any one of claims 107-169, wherein the patient has a

deletion or nonsense mutation of COL445.

The method of claim 176, further comprsing obtaining results from a test that

determined the patient has a deletion or nonsense mutation of COL4A4S.

The method according to any one of claims 107-169, wherein the patient has a

splicing mutation of COL445.

The method of claim 178, further comprising obtaining results from a test that

determined the patient has a splicing mutation of COL4435.

The method according to any one of claims 107-169, wherein the patient has a

missense mutation of COL4AS.

The method of claim 180, further comprising obtaining results from a test that

determined the patient has a missense mutation of COL44S5.

The method according to any one of claims 107-169, wherein the patient has a

mutation i either COL4A3 or COL4A44.

The method of claim 182, further comprising obtaining results from a test that

determined the patient has a mutation in either COL4A3 or COL444.

The method according to any one of claims 107-183, wherein the patient exhibits

microhematuria.
The method of claim 184, whercin the patient exhibits hematuria.

The method according to any one of claims 107-183, wherein the patient further

exhibits microalbuminuria.
The method of claim 186, wherein the patient exhibits albuminuria.

The method of either claim 186 or claim 187, whercein the concentration of albumin in

the urine is between 30 ug per mg of creatinine and 300 pg per mg of creatinine.

The method of either claim 186 or ¢laim 187, wherein the concentration of albumin in

the urine is greater than 300 ug per mg of creatinine.
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91

193.

194,

196.

197.

198

199.

200.

201

The method according to any one of claims 107-189, wherein the patient further

exhibits proteinunia.
The method of claim 190, wherein the patient exhibits overt proteinuria.

The method of either claim 190 or claim 191, wherein the patient’s urine exhibits the

presence of multiple proteins.

The method according to any one of claims 190-192, wherein the patient’s unne

exhibits a protein to creatining ratio of greater than 0.2 me/g.

The method of claim 193, wherein the patient’s urine exhibits a protein {o creatinine

ratic of greater than 1.0 mg/g.

The method according to any one of claims 107-194, wherein the patient has an eGFR

jess than 45 mL/min/1.73 m?.

The method of claim 195, wherein the patient exbibits an ACR of less than 2000

I?

mg/g.

The method according to any oune of clatms 107-196, whercin the method results in
reducing the protein to creatinine ratio in the patient’s urine to less than 50% of the

untreated level.

The method according to any one of claimms 107-197, wherein the method results in

reducing the protein to creatinine ratio in the patient’s urine to less than 1.0 mg/g.

The method according to any one of claims 107-198, wherein the method results in

reducing the albunin to creatinine ratio in paticnt’s urine to less than 100 ug/mg.

The method of claim 199, wherein the method results in reducing the albumin to

creatinine ratio in the paticnt’s urine to less than 50 pg/mg.

The method according to any one of claims 107-200, wherein the patient is less than

75 years old.
The method of claim 201, wherein the patient is less than 60 years old.

The method of claim 202, wherein the patient s less than 40 years old.
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205,

206.

207.

208.

209.

212.

N
—
L

214,

[§%3
J—
Lo

The method of claum 203, wherein the patient s less than 30 years old.
The method of claum 204, wherein the patient s less than 25 vears old.

The method according to any onc of claims 107-203, wherein the paticnt does not
have at least one of the following characteristics:
(A}  acardiovascular discase;
(B}  anclevated baseline B-type natriurctic peptide (BNP) level;
{C)  an estimated glomerular filtration rate (¢GFR) <45 mL/min/1.73 m*;
and

(D} an elevated albumin/creatinine ratio (ACR) > 2000 meg/g.
The method of claim 206, wherein the patient does not have two of the characteristics.

The method of claim 206, wherein the patient does not have three of the

characteristics.

The method of claim 208, wherein the patient does not have any of said

characteristics.

The method according to any one of claims 107-209, wherein the patient is a human.
The method according to any one of claims 107-210, wherein the patient is male.
The method according to any one of claims 107-210, wherein the patient is fomale.

The method according to any one of claims 1-212, wheremn at least a portion of the
compound is present as a crystalline form having an X-ray diffraction pattern (CuKo)

comprising significant diffraction peaks at about 8.8, 12.9, 13,4, 14.2 and 17.4 °28.

The method of claim 213, wherein the Xeray diffraction pattern {(CuKa) is

substantially as shown in FIG. 1A or FIG. 1B,

The method according to any one of claims 1-212, wherein at least a portion of the
compound is present as an amorphous form having an X-ray diffraction pattern
(CuKo) with a peak at approximately 13.5 °26, sabstantially as shown in FIG. 1C, and

a transition glass temperature (Tg).
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217.

220.

222.

226.

The method of claim 215, wherein the Ty value is in the range of about 120 °C to

about 135 °C.

The method of claim 216, wherein the Ty value is in the range of about 125 °C to

about 130 °C.

The method according to any one of claims 1-217, wherein the therapeutically

cffective amount is a dailv dose from about 0.1 mg to about 300 mg of the compound.

The method of claim 218, wherein the daily dose is from about 0.5 mg to about 200

mg of the compound.

The method of claim 219, wherein the daily dose is from about 1 mg to about 150 mg

of the compound.

The method of claim 220, whercin the daily dose is from about | mg to abowt 75 mg

of the compound.

The method of claim 221, wherem the daily dose is from about 1 mg to about 20 mg

of the compound.

The method of claim 218, wherein the daily dose 1s from about 2.5 mg to about 30 mg

of the compound.

The method of claim 223, wherein the daily dose 1s about 2.5 mg of the compound.
The method of claim 223, wherein the daily dose is about 5 mg of the compound.
The method of claim 223, wherein the daily dose is about 10 mg of the compound.
The method of claim 223, wherein the daily dose is about 15 mg of the compound.
The method of claim 223, wherein the daily dose 15 about 20 mg of the compound.
The method of claim 223, wherein the daily dose is about 30 mg of the compound.

The method according to any of claims 1-217, wherein the therapeutically cffective

amount is a daily dose 15 0.01 — 100 mg of compound per kg of body weight.
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The method of claim 230, wherein the daily dose 1s 0.05 - 30 mg of compound per kg

of body weight.

The method of claim 231, wherein the daily dose is 0.1 ~ 10 mg of compound per kg

of body weight.

The method of claim 232, wherein the daily dose is 8.1 - 5 mg of compound per kg of

body weight.

The method of claim 233, wherem the daily dose 1s 0.1 - 2.5 mg of compound per kg

of body weight.

The method according to any of claims 1-217, wherein the compound is administered

as a single dose to the patient per day.

The method according to any of claims 1-217, wherein the corapound is administered

as two or more doses to the patient per day.

The method according to any one of claims 1-217, wherein the compound is

administered orally, intraarterially or intravenously.

The method according to any one of claims 1-217, wherein the compound is

formulated as a hard or soft capsule or a tablet.

The method according to any one of claims 1-217, wherein the compound is

formulated as a solid dispersion comprising (i) the compound and (i) an excipient.

The method of claim 239, wherein the excipient is a methacrvlic acid — ethyl acrvlate

copolymer.

The method of claim 240, wherein the copolymer comprises methacrylic acid and

cthyvl acryvlatc at a 1:1 ratio.

The method according to any of claims 1-241, further comprising administering 1o

patient a second therapy.

The method of claim 242, wherein the second therapy comprises administering to said

patient a therapeutically effective amount of a second drug.

146



WO 2018/089539 PCT/US2017/060701

244,

246.

247.

The method of claim 243, wherein the second drug is an angiotensin-converiing

enzyme inhibitor, an angiotensin receptor blocker, or an aldosterone antagonist.

The method of claim 244, wherein the angiotensin-converting enzvme inhibitor is
Ramipril, enalapril, Lisinopril, benazepril, fosinopril, quinapril, cilazapril, perinoprif,

or trandolapril.

The method of claim 244, wherein the angiotensin receptor blocker is losartan,

candesartan, irbesartan, telmisartan, valsartan, or epresartan.

The method of claim 244, wherein the aldosterone antagonist is spironolactone.

147



