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effective drugs to induce weight loss has been a major research goal for decades. However,
to date the drugs that have shown efficacy have been burdened with significant side effects or
have shown only modest efficacy. For example, amphetamines have been used effectively as
appetite suppressants but have a strong risk of dependence along with other side effects. The
discovery of leptin, a peptide hormone that plays a major role in appetite regulation, was
considered to be a potential breakthrough in the treatment of obesity, but in clinical trials,
leptin was not effective. More recently, cannabinoid receptor antagonists were under
development as anti-obesity drugs but showed unacceptable psychiatric side effects.
Similarly, drugs designed to reduce fat absorption in the digestive tract have been associated
with significant gastrointestinal side effects.

Accordingly, there is a significant need for new anti-obesity treatments. In particular,
there is a need for anti-obesity treatments with limited side effects that may be safely used in
combination with other drugs that are in common use in obese patients, such as antidiabetic
drugs, antihypertensive drugs, cholesterol-reducing agents, and insulin. Thus, agents that can

be used for the treatment of obesity would represent a significant advance.

SUMMARY

Thus, there are disclosed methods of treating overweight or obese subjects with
selective activators of the antioxidant transcription factor Nrf2, such as an antioxidant
inflammation modulator (AIM) so as to reduce the weight of the subject. In some examples,
there is described a method of reducing weight in a subject in need thereof comprising
administering to the subject an antioxidant inflammation modulator (AIM) in an amount
sufficient to reduce the subject’s weight. In some examples, there is described a method of pt
in a subject in need thereof comprising administering to the subject an antioxidant
inflammation modulator (AIM) in an amount sufficient to reduce the subject’s weight.

In some examples, the subject has excess body fat. In some examples, the subject is
overweight. In some examples, the subject’s body mass index (BMI) is from 25 kg/m? to 30
kg/mz. In some examples, the subject is obese or exhibits one of more symptoms of obesity.
In some cxamples, the obesity is class I. In some examples, the subject’s BMI is from 30
kg/m® to 35 kg/m>. In some examples, the obesity is class II. In some examples, the

subject’s BMI is from 35 kg/m® to 40 kg/m?. In some
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examples, the obesity is class IT1. In some examples, the subject’s BMI is from 40 kg/m?® to
80 kg/m®. In some examples, the subject is a human subject.

In some variations of one or more of the above examples, the method reduces a
subject’s weight by 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%,
15%, 16%, 17%, 18%, 19%, 20%, 25%, 30%, 35%, 40%, 45% 50%, 55%, 60% or 65%. In
some variations of one or more of the above examples, the method also selectively induces
Nrf2 in the subject. In some variations of one or more of the above examples, the method
also inhibits activation of NF-kB in the subject.

In some variations of one or more of the above examples, the AIM is a compound of

the formula;

21

22

wherein:
W is an electron withdrawing group;
R, and R; are each independently:
hydrogen, hydroxy, alkylc<s), substituted alkyl.c<s), alkenyl(c<s), substituted
alkenyl(c<s), alkoxy(cssy or substituted alkoxy(c<s); or
R and R; are taken together and are alkanediylic«is), alkenediylc<iz),
arenediylc<isy, alkoxydiylc<is), alkenyloxydiylc<s), alky-
laminodiylc<is), alkenylaminodiyl c<ig), or alkenylaminooxydiylc<s);
each Rj is independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio;
alkylc<ra), alkenylic<i2), alkynylc<io), arylcsiz), aralkylic<i2), heteroarylc<a),
heteroaralkylicerz), acylc<iz), alkylidene<ia), alkoxycsiz),



alkenyloxy(c<12)»  alkynyloxyc<iz),  aryloxycsz),  aralkoxyc<,

heteroaryloxyc<iz),  heteroaralkoxyc<z,, acyloxycsz, alkylaminoc<y),
dialkylamino(c<y2), alkoxyaminogc<iz), alkenylaminoes<izy, alkynylaminog<iz),

arylaminog<ia), aralkylaminoc<i2), heteroarylaminogc<2),

5 heteroaralkylamino(c<ia), alkylsulfonylamino(cxra), amidoc«),
alkyliminogs<iz), alkenyliminow<z), alkynyliminocs«iz), aryliminocsia),
aralkylimino(c<;), heteroarylimino(c<iy), heteroaralkyliminoc<ia),

acyliminogc«i2) or a substituted version of any of these groups; or

any two Rj in (Ry3)y are taken together and are alkanediylic<is), alkenediylic<is),
10 arenediylc<s), alkoxydiylic<is), alkenyloxydiylc<is),
alkylaminodiylic<is), alkenylaminodiylic<is), or alkenyl-
aminooxydiylic<isy; and
y is from 0 to §;
or a pharmaceutically-acceptable salt ot tautomer thereof.

15 In some variations of one or more of the above examples, the AIM is a compound of

the formula:

wherein:
W is an electron withdrawing group;
20 R; and R, are each independently:
hydrogen, hydroxy, alkyl(c<g), substituted alkylcssy, alkenylic<s), substituted

alkenyl(c<s), alkoxy(c<s) or substituted alkoxy(css); or
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In some variations of one or more of the above examples, the AIM is a compound of

the formula:

wherein:
W is an electron withdrawing group;
R; and R, are each independently:
hydrogen, hydroxy, alkyl(c<s), substituted alkyli<s), alkenylc<s), substituted
alkenyl(c<s), alkoxy(cs<s) or substituted alkoxyic<s); or
Ri and R; are taken together and are alkanediylic<ig), alkenediylc<ig),
arenediyliczg), alkoxydiylic<is), alkenyloxydiylc<ig), alky-
laminodiylic<is), alkenylaminodiylc<is), or alkenylaminooxydiylc<is;
each Rj is independently: ,
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio;
alkylic<12), alkenylic<izy, alkynylic<rz), arylcsiz), aralkylicsiz), heteroarylcan),
heteroaralkylic<i2), acylic<i2), alkylidenec<ia), alkoxyicsi2),
alkenyloxy(c<i2), alkynyloxycsi2), aryloxyc<iz), aralkoxyc<i2),
heteroaryloxy(c<i2), heteroaralkoxyc<i2), acyloxy(c<iz),
alkylamino(c«i2), dialkylamino(c<i2), alkoxyaminogcxz),
alkenylaminoc<12), alkynylaminoicei2), arylaminogcsiz), aralkyl-
aminoc<i2), heteroarylaminocs«iz), heteroaralkylaminogc<i), alkyl-
sulfonylaminocz<iz), amidoc<1a), alkyliminoc<2), alkenyliminocs<2),
alkynylimino(cgz), aryliminoc<iz), aralkyliminogcsiz),
heteroaryliminoc<i2), heteroaralkyliminogc<2), acyliminog< ) or a

substituted version of any of these groups; or



any two Rj in (Rs3)y are taken together and are alkanediyl(c<is), alkenediylic<s),
arenediylc«g), alkoxydiylc<is), alkenyloxydiylc<ig),
alkylaminodiyle<is), alkenylaminodiylic<is), or alkenyl-
aminooxydiyl<igy; and
5 y is from 0 to 7;
or a pharmaceutically-acceptable salt or tautomer thereof,

In some examples, the AIM is a compound of the formula:

wherein:
10 W is an electron withdrawing group;
R, and R; are each independently:
hydrogen, hydroxy, alkylc<g), substituted alkylc<s), alkenylcss), substituted
alkenyl(ces), alkoxyc<s) or substituted alkoxyczs); or
R; and R, are taken together and are alkanediylic< s, alkenediylc<is),
15 arenediylices), alkoxydiylc«s), alkenyloxydiylc<is), alky-
laminodiylc<s), alkenylaminodiylicsis), or alkenylaminooxydin(cgl'g);
each Rj is independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio;

20 alkyl(c<12), aikenyl(cglg), alkynylc<i2y, arylic<ia, aralkylcsiz), heteroarylc<i2),
heteroaralkyl(c<i2), acylic12), alkylidenec<y), alkoxycsz),
alkenyloxycsiz), alkynyloxyc<i2), aryloxyc<iz), aralkoxycsia),
heteroaryloxy(csia), heteroaralkoxyc<iz), acyloxycsi2),
alkylaminoc<a), dialkylaminoc<iz), alkoxyamino(cs<ia),

25 alkenylaminocziz), alkynylaminosi2), arylaminosiz), aralkyl-
amino<12), heteroarylaminoc<iz), heteroaralkylaminoc<iz), alkyl-

7



sulfonylaminog<i2), amidocg2), alkylimino(c<;z), alkenylimino(cxi2),
alkynylimino(c<iz), aryliminoceiay, aralkylimino(csiz),
heteroaryliminogc<i2), heteroaralkyliminoc<ia), acyliminog<z) or a
substituted version of any of these groups; or
5 any two Rj in (R3)y are taken together and are alkanediylc<ig), alkenediylic<is),

arenediylc<isy, alkoxydiylc<s), alkenyloxydiylczisys
alkylaminodiylc<is), alkenylaminodiylc<is), or alkenyl-
aminooxydiylc<ig); and

yis from O to 6;

10 or a pharmaceutically-acceptable salt or tautomer thereof,
In some variations of one or more of the above examples, the AIM is a compound of

the formula:

20

v 21

wherein:
15 W is an electron withdrawing group;
R and R; are each independently:
hydrogen, hydroxy, alkylc<s), substituted alkylc<s), alkenylcgs), substituted
alkenylc<s), alkoxyc<s) or substituted alkoxy(ch}; or
R, and R, are taken together and are alkanediylc<)s), alkenediylic<is).
20 arenediylc<s), alkoxydiylic<s), alkenyloxydiylcsis), alky-
laminodiylic«igy, alkenylaminodiyli<s, or alkenylaminooxydiylc<is);
each Rj is independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,

mercapto, or thio;
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alkylc<12), alkenylc<i2), alkynylic<izy, arylcaz), aralkylcziz), heteroarylcxiz),
heteroaralkylic<iz), acylic<izy, alkylidenec<iz), alkoxyc<iay,
alkenyloxyc<i2), alkynyloxyc<iz), aryloxyc<i2), aralkoxycs<iz),
heteroaryloxy(c<12), heteroaralkoxy(c<i2), acyloxyc<iz),
alkylaminoc<2), dialkylaminox<i2), alkoxyamino(c<iz),
alkenylaminoc<12), alkynylaminogx<ia), arylaminogc<z), aralkyl-
aminoc<iz), heteroarylaminoc<i2), heteroaralkylaminoc«iz), alkyl-
sulfonylaminoc<2), amido(cxiz), alkyliminoc«2y, alkenyliminog<i2),
alkynyliminoc«iz), aryliminocziz), aralkylimino(cs<iz),
heteroaryliminosi), heteroaralkyliminoc<iz), acylimino<iz) or a
substituted version of any of these groups; or

any two Rj in (R3)y are taken together and are alkanediylc<ig), alkenediylc<is),
arenediyl(c<is), alkoxydiylc<isy, alkenyloxydiylc<is),
alkylaminodiylc<is), alkenylaminodiylic<is), or alkenyl-

aminooxydiylc«igy, and

y is from 0 to 8;

or a pharmaceutically-acceptable salt or tautomer thereof.

In some variations of one or more of the above examples, W is cyano, fluoro or —CF3.

In some variations of one or more of the above examples, the AIM is a compound of

the formula:




10

15

20

25

30

wherein;

X, and X; are independently:

hydrogen, hydroxy, halo, oxo, amino, hydrexyamino, nitro, imine, cyano,
azido, mercapto, or thio; or

alkylc<i2), alkenylicsiz), alkynylic<iz), aryliccr), aralkylicsiz), heteroarylic<i),
heteroaralkylic<i2), acylic<iz), alkylidenec<iz), alkoxyc<iz),
alkenyloxy(cz12), alkynyloxyc<i), aryloxy(csi2), aralkoxycazy.
heteroaryloxyc<i2), heteroaralkoxyc<i), acyloxycs12),
alkylaminocsiz), dialkylaminog<z, alkoxyaminog<i, alkenyl-
amino(cz12), alkynylamino(c<i2), arylaminocsiay, aralkylaminogiciz,
heteroarylamino<2), heteroaralkylaminoc<z, atkylsulfonyl-
amino(c<1z), amidogcs12), alkylimino(c<iz), alkenyliminoc<i2),
alkynyliminogcsiz), aryliminoc<ia), aralkyliminoc<iz), heteroaryl-
iminoc<12), heteroaralkyliminogc« ), acyliminogsiz) or a substituted
version of any of these groups;

Y is hydrogen, hydroxy, halo, amino, hydroxyamino, nitro, cyano, azido, mercapto,
alkylic<iz), alkenylic<izy, alkynylic<izy, arylc<z), aralkylceiz), heteroarylcez,
heteroaralkylc<ia), acylcs2), alkoxy(c<iz), alkenyloxy(csiz), alkynyloxyc«i2),
aryloxyicsa), aralkoxyc«z), heteroaryloxy <), heteroaralkoxy(c<iz), acyloxyceiz,
alkylaminoc<iz), dialkylaminoceizy, alkoxyaminos<is, alkenylaminogexz),
alkynylaminocz<iay, arylamino(c<iz), aralkylaminoceiz), heteroarylaminogeiz),
heteroaralkylamino(g<i2) or alkylsulfonylaminocesy; and

or a pharmaceutically-acceptable salt or tautomer thereof.

In some examples, the AIM is bardoxolone methyl. In some of the examples, at least a
portion of the bardoxolone methyl is present as a crystalline form having an X-ray diffraction
pattern (CuKa) comprising significant diffraction peaks at about 8.8, 12.9, 13.4, 14.2 and
17.4 °28. For example, the X-ray diffraction pattern (CuKo) is in some examples substantially as
shown in FIG. 1A or FIG. 1B. In some of the examples, at least a portion of the bardoxolone
methyl is present as an amorphous form having an X-ray diffraction pattern (CuKo) with a halo
peak at approximately 13.5 °20, substantially as shown in FIG. 1C, and a T,. In some of the

examples, the T, value is in the range of about

10
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120 °C to about 135 °C. In some of the examples, the T value is in the range of about 125 °C to
about 130 °C.

In some variations of one or more of the above examples, the sufficient amount to reduce the
subject’s weight is a daily dose from about 0.1 mg to about 30 mg of the AIM.

In some variations of one or more of the above examples, the AIM is administered orally,
intraarterially or intravenously. In some variations of one or more of the above examples, the ATM is
formulated as a hard or soft capsule or a tablet. In some variations of one or more of the above
examples, the AIM is formulated as a solid dispersion comprising (i) the compound and (ii) an
excipient, for example, the excipient may be a methacrylic acid — ethyl acrylate copolymer. In some
examples, the ratio of the methacrylic acid — ethyl acrylate copolymer is 1:1.

In some variations-of one or more of the above examples, the weight of the subject has been
measured or will be measured. For example, in some examples, the weight of the subject has been
measured prior to administering the AIM and will be measured after administering the AIM.

In some variations of one or more of the above examples, the BMI of the subject has been
measured or will be measured. For example, in some examples, the BMI of the subject has been
measured prior to administering the AIM and will be measured after administering the AIM.

In some variations of one or more of the above examples, the subject also suffers from renal
disease, cardiovascular disease, diabetes, autoimmune disease, respiratory disease, neurodegenerative
disease, liver disease, infectious disease, or cancer, or has undergone or will undergo organ or tissue
transplant.

In some variations of one or more of the above examples, the subject does not also suffer
from renal disease, cardiovascular disease, diabetes, autoimmune disease, respiratory disease,
neurodegenerative disease, liver disease, infectious disease, or cancer, or has not or will not undergo
transplant.

In some variations of one or more of the above examples, the subject has diabetes. In some
variations of one or more of the above examples, the subject does not have diabetes. In some
variations of one or more of the above examples, the subject exhibits one or more symptoms of
diabetes. In some variations of one or more of the above examples, the subject does not exhibit any
symptoms of diabetes. In some variations of one or more of the above examples, the subject has been
identified as having diabetes. In some variations of one or more of the above examples, the subject

has been identified as
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not having diabetes. In some variations of one or more of the above examples, the level
of a marker of diabetes in the-subject has been measured or will be measured.

In some variations of one or more of the above examples, the subject has elevated levels
of at least one biomarker associated with diabetes, cardiovascular disease, renal disease, fatty
liver disease or metabolic syndrome. In some variations of one or more of the above examples,
the subject does not have elevated levels of at least one biomarker associated with diabetes,
cardiovascular disease, renal disease, fatty liver disease or metabolic syndrome, In some
variations of one or more of the above examples, the subject does not have ¢clevated levels of any
biomarker associated with diabetes, cardiovascular disease, renal disease, fatty liver disease or
metabolic syndrome. I[n some examples, the biomarker is a marker of insulin resistance, leptin
resistance, adiponectin resistance, cardiovascular stress, or reénal dysfunction. In some éxamples,
the biomarker is a marker of insulin resistance. In some examples, the biomarker is fasting
glucose or hemoglobin Alc. In some examples, the biomarker is a marker of leptin resistance. In
some examples, the biomarker is a marker of adiponectin resistance. In some examples, the
biomarker is adiponectin. In some examples, the biomarker is a marker of cardiovascular stress.
In some examples, the biomarker is circulating endothelial cells or C-reactive protein. In some
examples, the biomarker is circulating endothelial cells. In some examples, the biomarker is
iNOS-positive circulating endothelial cells. In some examples, the biomarker is a marker of renal
disease. In some examples, the biomarker is serum creatinine, In some examples, the biomarker
is cystatin C. In some examples, the biomarker is uric acid.

In some variations of one or more of the above examples, the subject has chronic kidney
disease (CKD) or exhibits one or more symptoms of CKD. In some variations of one or more of
the above examples, the subject does not have chronic kidney disease (CKD). In some variations
of one or more of the above examples, the subject does not exhibit any symptoms of CKD. In
some variations of one or more of the above examples, the subject has been identified as having
CKD. In some variations of one or more of the above examples, the subject has been identified
as not having CKD. In some variations of one or more of the above examples, the level of a
marker of CKD in the subject has been measured or will be measured. In some of the examples,
the CKD is characterized by a serum creatinine level of 1.3-3.0 mg/DL where the subject is a
human female or a serum creatinine level of 1.5-3.0 mg/DL where the subject is a human male.

In some examples,
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the CKD is stage 4. In some variations of one or more of the above examples, the subject does not
have stage 4 chronic kidney disease (CKD).

In some variations of one or more of the above examples, the subject has diabetic
nephropathy (DN) or exhibits one or more. symptoms of DN. In some variations of one or more of the
above examples, the subject does not have diabetic nephropathy (DN). In some variations of one or
more of the above examples, the subject does not exhibit any symptoms of DN. In some examples,
the subject has been identified as having DN. In some examples, the subject has been identified as
not having DN. In some variations of one or more of the above examples, the level of a marker of DN
in the subject has been measured or will be measured.

In some variations of one or more of the above examples, administering the AIM results in an
improvement in estimated glomerular filtration rate (eGFR) of the subject. In some examples, the
administering reduces the level of serum creatinine in the subject. In some examples, the level of
serum creatinine in the blood of the subject has been measured or will be measured. In some
variations of one or more of the above examples, the level of blood urea nitrogen (BUN}) in the subject
has been measured or will be measured.

In some variations of one or more of the above examples, the level of Adiponectin in the
blood of the subject has been measured or will be measured.

In some variations of one or more of the above examples, the level of Angiotensin II in the
subject has been measured or will be measured.

In some variations of one or more of the above examples, the subject has insulin resistance or
exhibits one or more symptoms of insulin resistance, In some variations of one or more of the above
examples, the subject does not have insulin resistance. In some variations of one or more of the above
examples, the subject does not exhibit any symptoms of insulin resistance. In some examples, the
subject has been identified as having insulin resistance. In some examples, the subject has been
identified as not having insulin resistance. In some variations of one or more of the above examples,
the level of a marker of insulin resistance in the subject has been measured or will be measured. In
some examples, the level of hemoglobin Alc in the subject has been measured or will be measured.
In some examples, a blood sugar level of the subject has been measured or will be measured. In some
examples, the administering reduces the level of hemoglobin Alc or fasting blood glucose in the
subject. In some examples, a fasting glucose level of the subject has been measured or will be
measured. In some examples, the insulin sensitivity of the subject has been measured or will be

measured by a hyperinsulinemic
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euglycemic clamp test. In some examples, a glucose disposal rate (GDR) in the subject has been
measured or will be measured.

In some variations of one or more of the above examples, the subject has glucose
intolerance or exhibits one or more symptoms of glucose intolerance. In some variations of one
or more of the above examples, the subject does not have glucose intolerance. In some variations
of one or more of the above examples, the subject does not exhibit any symptoms of glucose:

intolerance. In some examples, the subject has been identified as having glucose intolerance, In

some examples, the subject has been identified as not having glucose intolerance. In some

variations of one or-more of the above examples, the level of a marker of glucose intolerance in
the subject has been measured or will be measured. In some examples, the level of hemoglobin
Alc in the subject has been measured or will be measured. In some examples, a blood sugar
level of the subject has been measured or will be measured. In some examples, the administering
reduces the level of hemoglobin Alc or fasting blood glucose in the subject. In some examples, a
fasting glucose level of the subject has been measured or will be measured. In some examples,
the insulin sensitivity of the subject has been measured or will be measured by a
hyperinsulinemic euglycemic clamp test. In some examples, a glucose disposal tate (GDR) in the
subject has been measured or will be measured.

In some variations of one or more of the above examples, the subject has cardiovascular
disease (CVD) or exhibits one or more symptoms of CVD. In some variations of one or more of
the above examples, the subject does not have cardiovascular disease (CVD) or does not exhibit
any symptoms of CVD. In some variations of one or more of the above examples, the subject
does not exhibit any symptoms of CVD. In some variations of one or more of the above
examples, the subject has been identified as having CVD. In some variations of one or more of
the above examples, the subject has been identified as not having CVD. In some variations of
one or more of the above examples, the level of a marker of CVD in the subject has been
measured or will be measured.

In some variations of one or more of the above examples, the number of circulating
endothelial cells (CECs) in the blood of the subject has been measured or will be measured. In
some examples, the CECs are iNOS-positive circulating endothelial cells. In some examples, the
administering also reduces the level of circulating endothelial cells in the subject. In some
examples, the administering also reduces the level of hemoglobin Alc or fasting blood glucose in

the subject.
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In some variations of one or more of the above examples, the subject has fatty liver disease
(FLD) or exhibits one or more symptoms of FLD. In some variations of one or more of the above
examples, the subject does not have fatty liver disease (FLD) or does not exhibit any symptoms of
FLD. In some variations of one or more of the above examples, the subject does not exhibit any
symptoms of FLLD. In some variations of one or more of the above examples, the subject has been
identified as having FLD. In some variations of one or more of the above examples, the subject has.
been identified as not having FLLD. In some variations of one or more of the above examples, the

level of a marker of FLD in the subject has been measured or will be measured.

In some variations of one or more of the above examples, the subject has been identified as
having cancer. In some variations of one or more of the above examples, the subject has been
identified as not having cancer. In some variations of one or more of the above examples, the subject
has been identified as having cancer and diabetes. In some variations of one or more of the above
examples, the subject has been identified as not having cancer and/or not having diabetes.

In some variations of one or more of the above examples, if the sufficient amount were
administered to a non-obese subject, the non-obese subject’s weight would not be reduced
significantly,

In some examples, the compound is formulated as a hard or soft capsule, a tablet, a syrup, a
suspension, a solid dispersion, a wafer, or an elixir. In some variations, the soft capsule is a gelatin
capsule. In variations, the compound is formulated as a solid dispersion. In some variations- the hard
capsule, soft capsule, tablet or wafer further comprises a protective coating. In some variations, the
formulated compound comprises an agent that delays absorption. In some variations, the formulated
compound further comprises an agent that enhances solubility or dispersibility. In some variations,
the compound is dispersed in a liposome, an oil in water emulsion ora water in oil emulsion,

In some examples, the pharmaceutically effective amount is a daily dose from about 0.1 mg to
about 500 mg of the compound. In some variations, the daily dose is from about 1 mg to about 300
mg of the compound. In some variations, the daily dose is from about 10 mg to about 200 mg of the
compound. In some variations, the daily dose is about 25 mg of the compound. In other variations,
the daily dose is about 75 mg of the compound. In still other variations, the daily dose is about 150
mg of the compound. In further variations, the daily dose is from about 0.1 mg to about 30 mg of the
compound. In some variations, the daily dose is from about 0.5 mg to about 20 mg of the compound.

In some
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variations, the daily dose is from about 1 mg to about 15 mg of the compound. In some variations, the
daily dose is from about 1 mg to about 10 mg of the compound. In some variations, the daily dose. is
from about 1 mg to about 5 mg of the compound.

In some examples, the pharmaceutically effective amount is a daily dose is 0.01 — 25 mg of
compound per kg of body weight. In some variations, the daily dose is 0.05 — 20 mg of compound per
kg of body weight. In some variations, the daily dose is 0.1 — 10 mg of compound per kg of body
weight. In some variations, the daily dose is 0.1 — 5 mg of compound per kg of body weight. In some
variations, the daily dose is 0.1 —2.5 mg of compound per kg of body weight.

In some examples, the pharmaceutically effective amount is administered in a single dose per
day. In some examples, the pharmaceutically effective amount is administered in two or more doses
per day.

In some examples, the subject is a primate. In some variations, the primate is a human, In
other variations, the subject is a cow, horse, dog, cat, pig, mouse, rat or guinea pig.

In one aspect, the present invention refers to use of an antioxidant inflammation modulator
(AIM) in the manufacture of a medicament for treating an obese or overweight subject by inducing
weight loss in the subject in need thereof, wherein said AIM is bardoxolone methyl, where the subject
does not have diabetes. In another aspect there is provided a method of reducing a subject’s weight

comprising administering to the subject a compound of the formula,
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in an amount sufficient to reduce the subject’s weight, where the subject has been identified as (i)
being overweight or obese; and (ii) not having diabetes.
In another aspect, there is provided a method of reducing a subject’s weight comprising

administering to the subject a compound of the formula,

-~
&

o)

OMe

2
LA
L/
”
s

in an amount sufficient to reduce the subject’s weight, wherein:
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(2) at least a portion of the compound is present as an amorphous form having an X-
ray diffraction pattern (CuKe) with a halo peak at approximately 13.5°29,
substantially as shown in FIG. 1C, and a T, from about 120°C to about 135°C;
and

(b) where the subject has been identified as
) being overweight or obese; and
(i)  not having diabetes.

In some examples, the subject is a human and the amount is a daily dose¢ from 5 mg to 50
mg. In some examples, the daily dose is about 10 mg. In some examples, the daily dose is about
20 mg. In some examples, the daily dose is about 40 mg.

Other objects, features and advantages of the present disclosure will become apparent
from the following detailed description. It should be understood, however, that the detailed
description and the specific examples, while indicating specific embodiments of the invention,
are given by way of illustration only, since various changes and modifications within the spirit
and scope of the invention will become apparent to those skilled in the art from this detailed
description. Note that simply because a particular compound is ascribed to one particular generic

formula does not mean that it cannot also belong to another generic formula.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings form part of the present specification and are included to further
demonstrate certain aspects of the present disclosure. The invention may be better understood by
reference to one of these drawings in combination with the detailed description of specific

embodiments presented herein.

FIGS. 1A-C - X-ray Powder Diffraction (XRPD) Spectra of Forms A and B of
RTA 402. FIG. 1A shows unmicronized Form A; FIG. 1B shows micronized Form A; FIG. IC
shows Form B.

FIG. 2 — Estimated GFR Changes Over Time and Magnitude of Change in Diabetic
CKD Patients Treated with Bardoxolone Methyl for 24 Weeks. Estimated GFR changes for
patients by dose group at Week 24, based on results of longitudinal model, using the ITT
population. Data are depicted as mean =+ standard error; n= 57 (placebo, 25 mg, and 75 mg);
n=>56 (150 mg).
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CLAIMS

Claim 1. Use of an antioxidant inflammation modulator (AIM) in the manufacture of a
medicament for treating an obese or overweight subject by inducing weight loss in the
subject in need thereof, wherein said AIM is bardoxolone methyl, where the subject does

not have diabetes.

Claim 2, The use of claim 1, wherein at least a portion of the bardoxolone methyl is present
as a crystalline form having an X-ray diffraction pattern (CuKa) comprising significant
diffraction peaks at about 8.8, 12.9, 13.4, 14.2 and 17.4 °20.

Claim 3. The use of claim 2, wherein the X-ray diffraction pattern (CuKa) is substantially
as shown in FIG. 1A or FIG. 1B.

Claim 4. The use of claim 1, wherein at least a portion of the bardoxolone methyl is present
as an amorphous form having an X-ray diffraction pattern (CuK«) with a halo peak at
approximately 13.5 °26, substantially as shown in FIG. IC, and a Tg, wherein the T,
value is in the range of 120 °C to 135 °C.

Claim 5. The use of claim 4, wherein the T value is in the range of 125 °C to 130 °C.

Claim 6. The use according to any one of claims 1-5, wherein the sufficient amount to

reduce the subject’s weight is a daily dose from about 0.1 mg to about 30 mg of the AIM.

Claim 7. The use according to any one of claims 1-5, where the AIM is administered

orally, intraarterially or intravenously.

Claim 8. The use according to any one of claims 1-5, where the AIM is formulated as a

hard or soft capsule or a tablet.

Claim 9. The use according to any one of claims 1-5, wherein the AIM is formulated as a

solid dispersion comprising (i) the compound and (ii) an excipient.

Claim 10. The use of claim 9, wherein the excipient is a methacrylic acid — ethyl acrylate

copolymer (1:1).
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Claim 11. The use according to any one of ¢laims 1-10, wherein the subject does not also
suffer from renal disease, cardiovascular disease, diabetes, autoimmune discase,

respiratory disease, neurodegenerative disease, liver disease, infectious disease, or cancer.
Claim 12, The use according to any one of claims 1-10, where the subject has diabetes.

Claim 13. The use according to any one of claims 1-10, where the subject has chronic

kidney disease (CKD) or exhibits one or more symptoms of CKD.

Claim 14, The use according to any one of claims [-10, where the subject does not have
chronic kidney disease (CKD)

Claim 15. The use according to any one of claims 1-10, where the subject does not have
stage 4 chronic kidney disease (CKD).

Claim 16. The use according to any one of claims 1-10, where the subject does not have

diabetic nephropathy (DN)

Claim 17. The use according to any one of claims 1-10, where the subject does not exhibit
any symptoms of DN.
Claim 18. The use according to any one of claims 1-10, where the subject does not have

insulin resistance.

Claim 19. The use according to any one of claims [-10, where the subject does not have

glucose intolerance.

Claim 20. The use according to any one of claims 1-10, where the subject has cardiovascular

disease (CVD) or exhibits one or more symptoms of CVD.

Claim 21. The use according to any one of claims 1-10, where the subject does not have

cardiovascular disease (CVD) or does not exhibit any symptoms of CVD.

Claim 22. The use according to any one of claims 1-10, where the subject has fatty liver

disease (FLD) or exhibits one or more symptoms of FLD.
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Claim 23. The use according to any one of claims 1-10, where the subject does not have

fatty liver disease (FLD) or does not exhibit any symptoms of FLD.

Claim 24, The use according to any one of claims 1-10, where the subject has been

identified as having cancer.

Claim 25. The use according to any one of claims 1-10, where the subject has been

identified as not having cancer.

Claim 26. The use according to any one of claims 1-10, where the subject has been

identified as not having cancer and diabetes.

Claim 27. The use according to any one of claims 1-10, where if the sufficient amount were
administered to a non-obese subject, the non-obese subject’s weight would not be

reduced significantly.

Claim 28. Use of a compound of the formula,

OMe

S
o"'H
H

in the manufacture of a medicament for reducing a subject’s weight, where the subject

has been identified as (i) being overweight or obese; and (ii) not having diabetes.

Claim 29. Use of 'a compound of the formula,

in the manufacture of a medicament for reducing a subject’s weight, wherein:
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(a) at least a portion of the compound is present as an amorphous form having
an X-ray diffraction pattern (CuKa) with a halo peak at approximately
13.5 °26, substantially as shown in FIG. 1C, and a T, from about 120 °C to
about 135 °C; and

(b)  where the subject has been identified as
(L) being overweight or obese; and

(il)  not having diabetes.

Claim 30, The use of claim 29, wherein the subject is a human and the amount is a daily

dose from 5 mg to 50 mg.
Claim 31, The use of claim 30, wherein the daily dose is about 10 mg,
Claim 32. The use of claim 30, wherein the daily dose is about 20 mg.

Claim 33. The use of claim 30, wherein the daily dose is about 40 mg.
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