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SALICYLATE CONJUGATES USEFUL FOR
TREATING METABOLIC DISORDERS

BACKGROUND
Oxidative stress and inflammation are implicated 1 the pathogenesis of metabolic
diseases, diabetes, obesity, dyslipidemia and their associated cardiovascular complications.
For example, oxidative stress 1S a common pathogenic factor leading to imnsulin resistance,
B-cell dysfunction, impaired glucose tolerance, and type 2 diabetes mellitus. With regard to
inflammation, clinical studies suggest that acute hyperglycemia results 1in elevated levels of

circulating inflammatory cytokines such as TNFa, IL6, and IL18.

Durmg hyperglycemia and/or hyperlipitdemia, mitochondria generate cellular energy
through TCA cycle activity and the associated electron transport chain of the imnner
mitochondrial membrane. However, while mitochondria generate elevated ATP production,
mitochondria can also generate significant reactive oxygen species (ROS) and reactive
nitrogen species (RNS). Cells are equipped with several antioxidant enzymes to neutralize
ROS and RNS. For example, superoxide anions are enzymatically converted to hydrogen
peroxide by a manganese superoxide dismutase (MnSOD) within mitochondria. Hydrogen
peroxide can then be rapidly removed by the mitochondrial enzyme glutathione (GSH)
peroxidase. A further antioxidant enzyme, catalase, 1s the hydrogen peroxide detoxifying
enzyme founded exclusively in peroxisomes. Glutathione (GSH) 1s probably the most
important detense with which the cell 1s equipped, for scavenging ROS generated by
mitochondria metabolism and excess free radicals produced secondary to hyperglycemia and
hyperlipidemaa.

However, while cells have a number of available anti-oxidant mechanisms, damage
most likely occurs when the ROS 18 excessive and/or anti-oxidant pathways are overwhelmed
as 18 frequently the case 1n diabetes. In diabetic patients, the levels of antioxidant enzymes
responsible for scavenging free radicals are dimimished. Glutathione pools become depleted
in diabetic patients following frequent and severe hyperglycemic episodes. It 1s now widely
accepted that overproduction of reactive oxygen species (ROS) contributes to cell and tissue
dysfunction and damage caused by glucolipotoxicity in diabetes, insulin resistance, and
obesity.

In particular, compared to several other cells of the body, pancreatic [3-cells have
relatively low levels of free radical detoxification and redox regulating enzymes such as

superoxide dismutase, glutathione peroxidase, catalase and thioredoxin. The consequence of
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limited scavenging systems is that ROS concentration in [3-cells may increase rapidly,
damaging the B-cells. Thus, under hyperglycemic conditions, the production of ROS, and

subsequent oxidative stress, contributes to B-cell deterioration observed in type 2 diabetes.

ROS 1s also considered a strong stimulus for the release of cytokines and increased
superoxide can promote inflammation through NF-kB activation. Thus the role of oxidative
stress and associated activation of NF-kB leading to chronic inflammation and insulin
resistance 18 essential 1n the processes implicated in the pathogenesis of diabetes and 1ts
progression. Administration of glutathione, a powerful antioxidant, completely suppresses
cytokine elevation, providing further support that an oxidative stress mechanism mediates the
inflammatory effects of hyperglycemia in humans.

Salicylates, or aspirin-like drugs, are some of the most commonly used anti-
inflammatory agents. For more than two decades, the anti-inflammatory properties of aspirin
have been almost exclusively attributed to blocking prostaglandin synthesis via inhibition of
cyclo-oxygenase activity. Recently, aspirin and sodium salicylate have been found to inhibat
the activation of the transcription factor NF-kB. High doses of salicylate are thought to
inhibit NF-kB and its upstream activator, the IKB kinase 3 (IKK[).

Also, high doses of salicylic acid lower blood glucose levels. Recent studies report
that diabetic animals given salicylates or Salsalate showed a decrease in IKK[3 activity,
accompanied by improvement in insulin sensitivity. High doses of Salicylate (120mg/kg/day)
administered by subcutancous infusion in Zucker fa/fa rats or ob/ob mice for 3-4 weeks
exhibited anti-diabetic effects, reduction in fasting blood glucose, and glucose tolerance
improvement. Beneficial effects of high doses of salicylic acid have been recently reported in
human diabetic patients treated with 4.5g/day of salsalate. However, at this high dose, side
cttects, such as tinnitus, are enhanced by 66% and the long term risk of gastric bleeding and
ulceration 1s also increased.

Thus, there remains a need 1n the art for compounds for treating metabolic disorders
by way of ameliorating the inflammatory and oxidative processes associated with such

disorders, particularly diabetes.

SUMMARY OF THE INVENTION
The present invention relates to conjugates comprised of salicylic acid and an
anti-oxidant agent. The conjugates of the present mmvention are useful for treating

atherosclerosis, neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular
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diseases, and metabolic disorders, such as any form of diabetes mellitus including type I and
type 1I diabetes, metabolic syndrome, hyperglycemia, and insulin sensitivity. The conjugates
are also useful for reducing advanced glycated end products (AGEs), ROS, lipid peroxidation,
tissue and plasma TNFo and 1L6 levels, and for delaying or preventing cardiovascular
complications associated with atherosclerosis. Also, the conjugates of the present invention
arc useful for protecting pancreatic 3-cells, preventing their impairment or failure and
subsequent lower msulin secretion. In particular, the present mmvention 1s exemplified by the
usec of salnacedin, a conjugate of salicylic acid and N-acetylcysteine, for treating the disorders
disclosed herein.

The compounds of the present invention, in particular Example 1 (salnacedin), show
additive or synergistic effects relative to treatment with an antioxidant agent alone or an anti-
inflammatory agent alone. The additive or synergistic effect improves the anti-diabetic effect
while reducing side effects associated with monotherapy. In particular, treatment with
Example 1 or salnacedin improves anti-diabetic effects while lowering the risk of gastric
bleeding, associated with salicylic acid, and/or tinnitus, associated with N-acetylcysteine.

The present invention also provides methods for treating atherosclerosis, neuropathy,
nephropathy, retinopathy, inflammatory disorders, cardiovascular discases, and metabolic
disorders 1n a mammal or patient which includes the step of administering to the mammal or

patient 1n need of such treatment a therapeutically effective amount of a compound of

Formula (1)

R, "|"1
R O
R, ©
Rs Re
(I)

or a pharmaceutically acceptable salt thercof, wherein

R; 1s hydrogen, (C-Cg)alkylcarbonyl, or A;

R,, R3, R4, and Rs are independently hydrogen, (C;-Ce)alkoxy, (C;-Ce)alkoxycarbonyl,
(C1-Ce)alkoxysultonyl, (C-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl, halo(C-Ce)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ,Z,, or
(NZ,Z;)carbonyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that
arc Independently Ci-Ce)alkoxy, (C-Ce)alkoxycarbonyl, (C;-Ce)alkoxysultonyl, (C,-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
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carboxy, cyano, formyl, halo(C;-C¢)alkoxy, halo(C;-C¢)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZs74, (NZ3Z4)carbonyl;
71, 7, 73, and Z4 are independently hydrogen, (Ci-Cg)alkyl, or (Ci-Ce)alkylcarbonyl;
Rg 18 —NZ57Zs,

| | R10 O O
M N
H ~
Ro-~ R; Ro-~ X2 N~ N N/U\(\S'g‘
R8 O I:{8 O Rg/ \Rg

formula (i) formula (ii) formula (i) . OT

OH ’ufo

OH

Z ‘ OH
resveratrol OH :

/s and Zs are independently hydrogen, (C;-Ce)alkyl, (C;-Ce)alkylcarbonyl, phenyl,
phenyl(CH»)-, or phenyl(CH»),-, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4,
or 5 groups that are imndependently (C;-Ce)alkoxy, (C;-Ce)alkoxycarbonyl,
(C1-Ce)alkoxysultonyl, (C-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(C-Ce)alkylsultonyl, (C-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-7Zs, or
(NZ-Zs)carbonyl,

/7 and Zg are independently hydrogen, (C,-Ce)alkyl, or (C;-Ce)alkylcarbonyl,;

R~ 18 (Ci-Cg)alkoxy, (C;-Ce)alkyl, (C-Ce)alkylthio, hydroxy, or —-NZoZ;

Rg 18 hydrogen or (C;-Ce)alkyl;

Ry 18 hydrogen, (C;-Ce)alkyl, or (C-Ce)alkylcarbonyl;

R 18 (C1-Ce)alkoxy, (Ci-Ce)alkyl, (C;-Ce)alkylthio, hydroxy, or —-NZoZ,¢;

Zo and Z,o are independently hydrogen, (C;-Ce)alkyl, or (C;-Ce)alkylcarbonyl;

X1 and X, are independently O or S;

L 18 (C;-Ce)alkylene;

A 1S
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Q S

H
& O O
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T D W R e
2 09 S—S 2 H O

, O

Ra 18 hydrogen, (C1-Ce)alkylcarbonyl, or B;

R»a, R3a, R4a, and Rs, are independently hydrogen, (Cy-Ceg)alkoxy,
(C-Ce)alkoxycarbonyl, (C;-Ce)alkoxysulfonyl, (C;-Ce)alkyl, (C-Ce)alkylcarbonyl,
(C1-Ce)alkylcarbonyloxy, (C;-Ce)alkylsultfonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl,
halo(C;-Ce)alkoxy, halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Cs)alkyl, mercapto,
nitro, phenyl, -NZ.7,., or (NZ.7,,)carbonyl, wherein the phenyl is optionally substituted
with 1, 2, 3, 4, or 5 groups that are independently C;-Ceg)alkoxy, (C;-Ce)alkoxycarbonyl,
(C-Ce)alkoxysulfonyl, (C-Ce)alkyl, (C;-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(C-Ce)alkylsultonyl, (C-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy,

halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Cs)alkyl, mercapto, nitro, phenyl, -NZ.3,Z 4.,

or (NZ3,7Z.4,)carbonyl;

Z1a, L0a, Z34, and Z4, are independently hydrogen, (C;-Ce)alkyl, or
(C1-Ce)alkylcarbonyl;

B 1s

Q S

H
& O O
O S .
Rap Y HN« (Y\/\)‘?i )J\N Ay
| O, S-S . "0

, O

Ry 18 hydrogen, (C;-Ce)alkylcarbonyl, or C;
Rop, Rap, R4p, and Rsy, are independently hydrogen, (Cy-Ceg)alkoxy,
(C-Co)alkoxycarbonyl, (C-Ce)alkoxysulfonyl, (C;-Ce)alkyl, (C,-Ce)alkylcarbonyl,
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(C-Ce)alkylcarbonyloxy, (C-Ce)alkylsulfonyl, (C;-Cs)alkylthio, carboxy, cyano, formyl,
halo(C;-Ce)alkoxy, halo(C-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Cs)alkyl, mercapto,
nitro, phenyl, -NZ,Zy, or (NZ,Z;,)carbonyl, wherein the phenyl 1s optionally substituted
with 1, 2, 3, 4, or 5 groups that are independently Ci-Ceg)alkoxy, (C-Cg)alkoxycarbonyl,
(C1-Ce)alkoxysultonyl, (C;-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(C-Ce)alkylsultonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl, halo(C-Cs)alkoxy,
halo(C;-Ce¢)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ3pZ 4,
or (NZ3pZ4p)carbonyl;

Z1v, Lov, Z3p, and Zgp are independently hydrogen, (C;-Ce)alkyl, or
(C1-Ce)alkylcarbonyl; and

Ci1s
0 “7° o
" 5 o™ HS Imj\
HN\ﬁS (\//\/\)J‘ﬁ )J\N " )I\N S
H H
O, S—S : O ,or O .

In another aspect, the present invention provides methods for treating dyslipidemia,
insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type I diabetes, 1n a patient comprising administering
to the patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or pharmacecutically acceptable salt thereof.

In another aspect, the present mvention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient comprising administering to the mammal or
patient a therapeutically effective amount of a pharmaceutically acceptable composition
wherein the composition comprises a compound of Formula (I), or pharmaceutically
acceptable salt thercof, and at least one pharmaceutically acceptable carrier.

In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating metabolic disorders 1n a
mammal or patient.

Specific embodiments of the present invention will become evident from the following

more detalled description of certain preferred embodiments and the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 1s directed to the chemical stability of conjugates of the present invention 1n neutral,
acidic, and basic solutions. The conjugates were tested 1n their free acid form and as lysine
salts and include: salicylic acid-(L) N-acetyl cysteine (GMC-3a), diflunisal-(L) N-acetyl
cysteine (GMC-3b), and dexibuprofen-(L) N-acetyl cysteine (GMC-34d).

Figures 2-4 arc graphical illustrations of the cleavage efficiency for salicylic acid-(L)

N-acetyl cysteme (GMC-3a) and diflunisal-(L) N-acetyl cysteine (GMC-3b) 1n rat and human.

Figure 5 1s a graphical 1llustration of the cleavage efficiency for salicylic acid-(L) N-acetyl

cysteine (GMC-3a), diflunisal-(L) N-acetyl cysteine (GMC-3b) in vivo 1n rats.

Figure 6 1s a graphical illustration of the effects of salicylic acid-(L) N-acetyl cysteine
(GMC-1.3a) and diflunisal-(L) N-acetyl cysteine (GMC-1.3b), as lysine salts, at protecting
beta-cells in vivo 1n the alloxan model. The alloxan model 1s a well known model of B-cell
dysfunction that mimicks the biochemical events involved m type 2 diabetes, including
inflammation and oxidative stress. The results in Figure 6 indicate that both conjugates
reduce the effect of alloxan on [-cells. Further, the preservation of msulin levels 1 alloxan
rats treated with GMC-3a, as shown 1n Figure 6, indicates a pancreatic beta cell protection

mechanism ot action.

Figure 7 1s a graphical 1llustration of the comparative effects of the conjugate salicylic acid-
(L) N-acetyl cysteine (GMC-1.3a) as the lysine salt, salicylate, and NAC, on free fatty acid

and triglyceride levels 1n db/db mice (1p administration).

Figures 8-10 1s a graphical 1llustration of the acute and chronic effects of the conjugate
diflunisal-(L) N-acetyl cysteine (GMC-1.3b), as the lysine salt, on hyperglycemia in db/db

mice subsequent (oral administration).

Figure 11 1s a graphical 1llustration of the effect of the conjugate diflunisal-(L) N-acetyl
cysteine (GMC-1.3b), as the lysine salt, on plasma insulin Ievels in db/db (oral

administration).
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Figure 12 1s a graphical illustration of the effects of the conjugate diflunisal-(L) N-acetyl
cysteine (GMC-1.3b), as the lysine salt, on free fatty acid and triglyceride levels in db/db

mice (chronic oral administration).

Figure 13 1s a graphical 1llustration of the effects of the conjugates salicylic acid-(L) N-acetyl
cysteine (GMC-3a) and diflunisal-(L) N-acetyl cysteine (GMC-3b) on body weight gain i

db/db mice (chronic oral administration).

Figure 14 1s a graphical 1llustration of the effects of the conjugates salicylic acid-(L) N-acetyl
cysteine (GMC-3a) and diflunisal-(L) N-acetyl cysteine (GMC-3b) on fluid and food intake in

db/db mice (chronic oral administration).

Figure 15 1llustrates the protocol used in Figures €, 9, 10, 11, 12, 13, and 14.

DETAILED DESCRIPTION

The present mvention provides compounds, reagents, pharmaceutical compositions
and methods for treating atherosclerosis, neuropathy, nephropathy, retinopathy, inflammatory
disorders, cardiovascular diseases, and metabolic disorders in a mammal or patient
comprising administering to the mammal or patient in need of such treatment a therapeutically
cttective amount of a compound of Formula (I), or a pharmaceutically acceptable salt thereof,
wherein R 1s hydrogen or acetyl; R;, R3, R4, and Rs are independently hydrogen,
trifluoromethyl, or 2,4-difluorophenyl; R¢ 1s formula (1); and R7, Rg, Ro, X, and L are as
defined 1n Formula (I) of the Summary section.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1in a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wheremn R; 1s hydrogen or acetyl;
R, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 18
formula (1); and R7, Rg, Ro, X, and L are as defined in Formula (I) of the Summary section.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins 1n a mammal or patient comprising administering to the

mammal or patient in need of such treatment a therapeutically effective amount of a
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compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; R;, Rz, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 1s formula (1); and Ry, Rg, Ro, X, and L are as defined in Formula (I)
of the Summary section.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherem R; 1s hydrogen or acetyl,;
R,, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 18
formula (1); and R7, Rs, Ro, X, and L are as defined in Formula (I) of the Summary section.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1n a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmacecutically acceptable salt thereof, wherein Ry 1s hydrogen or acetyl; R, Rs, Ry,
and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1);

and R7, Rs, Ro, X, and L are as defined mm Formula (I) of the Summary section.

In another aspect of the present invention, a method 1s provided for treating
atherosclerosis, neuropathy, nephropathy, retinopathy, mflammatory disorders, cardiovascular
discases, and metabolic disorders in a mammal or patient which includes the step of
administering to the mammal or patient in need of such treatment a therapeutically effective
amount of a compound of Formula (I), or a pharmaceutically acceptable salt thereof, wherein
R 18 hydrogen or acetyl; R, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 18 formula (1); R7 18 (C1-Cg)alkoxy or hydroxy; Rg 18 hydrogen; Ro 18
(C-Ce)alkylcarbonyl; X; 1s S; and L 1s CH,.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of

Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
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R, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 18
formula (1); R7 1s (C;-Cg)alkoxy or hydroxy; Rs 1s hydrogen; Ro 15 (C-Ce)alkylcarbonyl; X; 1s
S: and L 1s CH».

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
oxlidation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 18 formula (1); R7 18 (C1-Cg)alkoxy or hydroxy; Rg 18 hydrogen; Ro 18
(Ci-Ce)alkylcarbonyl; X; 1s S; and L 1s CH,.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherem R; 1s hydrogen or acetyl,
R,, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 18
formula (1); Ry 1s (C-C¢)alkoxy or hydroxy; Rg 1s hydrogen; Ro 15 (C1-Cg)alkylcarbonyl; X; 1s
S: and L 1s CH,.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmacecutically acceptable salt thercof, wherein R 1s hydrogen or acetyl; R,, Rs, Ry,
and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1);
R7 15 (C;-Ceg)alkoxy or hydroxy; Rg 18 hydrogen; Ro 18 (C-Cg)alkylcarbonyl; X; 18 S; and L 18
CHs.

In another aspect of the present invention, a method 1s provided for treating
atherosclerosis, neuropathy, nephropathy, retinopathy, mflammatory disorders, cardiovascular

disecases, and metabolic disorders in a mammal or patient which includes the step of
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administering to the mammal or patient 1n need of such treatment a therapeutically effective
amount of a compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein
R 18 hydrogen or acetyl; Ry, Ri, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 1s formula (1); Ry 15 ethoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ro
1s acetyl; X; 18 S; and L 1s CHo,.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, [B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherem R; 1s hydrogen or acetyl,
R,, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 18
formula (1); R7 1s ethoxy, methoxy, or hydroxy; Rs 1s hydrogen; Ro 1s acetyl; X; 1s S; and L 1s
CHo.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; R;, Rz, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 1s formula (1); R7 1s ethoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ro
1s acetyl; X; 18 S; and L 1s CHo,.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wheremn R; 1s hydrogen or acetyl;
R», R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 18
formula (1); R7 1s ethoxy, methoxy, or hydroxy; Rs 1s hydrogen; Ry 1s acetyl; X; 1s S; and L 1s
CHo.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation

of low-density lipoproteins, 1n a patient comprising administering to the patient in need of
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such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaceutically acceptable salt thercof, wherein R 1s hydrogen or acetyl; R, Rs, Ry,
and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1);
R~ 1s ethoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ro 18 acetyl; X; 18 S; and L 1s CHj.

In accordance with the present invention, a method 1s provided for treating
atherosclerosis, neuropathy, nephropathy, retmopathy, inflammatory disorders, cardiovascular
disecases, and metabolic disorders in a mammal or patient which includes the step of
administering to the mammal or patient 1n need of such treatment a therapeutically effective
amount of a compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein
R 18 hydrogen or acetyl; Ry, Ri, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; and Rg 18 (L) N-acetylcysteme.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wheremn R; 1s hydrogen or acetyl;
R,, R3, R4, and R are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; and Rg
1s (L) N-acetylcysteine.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
oxlidation of low-density lipoprotemns in a mammal or patient comprising administering to the
mammal or patient 1n need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; R;, Rz, R4, and Rs are independently hydrogen, trifluoromethyl, or

2, 4-difluorophenyl; and Rg 18 (L) N-acetylcysteine.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, [B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of

Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;

12



CA 02724023 2010-11-10
WO 2009/138437 PCT/EP2009/055788

R,, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; and Rg
1s (L) N-acetylcysteine.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1 a patient comprising administering to the patient 1in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmacecutically acceptable salt thercof, wherein R 1s hydrogen or acetyl; R, Rs, Ry,
and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; and Rg 1s (L) N-
acetylcysteine.

In accordance with the present invention, a method 1s provided for treating
atherosclerosis, neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular
discases, and metabolic disorders in a mammal or patient which includes the step of
administering to the mammal or patient in need of such treatment a therapeutically effective
amount of a compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein
R, 18 hydrogen or acetyl;, Ry, R3, R4, and Rs are independently hydrogen, halo(C;-Ce)alkyl, or
halogen; Rg 1s —NZsZs; Zs 1s hydrogen; Ze 1s hydrogen, (C,-Ce)alkyl, (C,-Cs)alkylcarbonyl,
phenyl, phenyl(CH3)-, or phenyl(CH»),-, wherein the phenyl 1s optionally substituted with 1,
2, 3,4, or 5 groups that are independently (C;-Ceg)alkoxy, (C;-Cs)alkoxycarbonyl,
(C1-Ce)alkoxysulfonyl, (C;-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Ce)alkylcarbonyloxy,
(C-Ce)alkylsultonyl, (C-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-7Zs, or
(NZ7Zs)carbonyl; and Z; and Zs are independently hydrogen, (Ci-Ce)alkyl, or
(Ci-Ce)alkylcarbonyl.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R, R3, R4, and Rs are independently hydrogen, halo(C,-Cg)alkyl, or halogen; Rg 18 —NZ.5Z;
Zs 18 hydrogen; Z¢ 18 hydrogen, (Ci-Ce)alkyl, (C,-Ce)alkylcarbonyl, phenyl, phenyl(CH5)-, or
phenyl(CH»),-, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (Ci-Ce)alkoxysulfonyl, (C;-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
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carboxy, cyano, formyl, halo(C;-C¢)alkoxy, halo(C;-C¢)alkyl, halogen, hydroxy,
hydroxy(C;-C¢)alkyl, mercapto, nitro, phenyl, -NZ-Zsg, or (NZ-Zs)carbonyl; and Z- and Zg are
independently hydrogen, (C-Ce)alkyl, or (C;-Cs)alkylcarbonyl.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
oxlidation of low-density lipoprotemns in a mammal or patient comprising administering to the
mammal or patient 1n need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R; 1s
hydrogen or acetyl; Ry, R3, R4, and Rs are independently hydrogen, halo(C-Cg)alkyl, or
halogen; Rg 1s —NZsZs; Zs 1s hydrogen; Ze 1s hydrogen, (C,-Ce)alkyl, (Ci-Cs)alkylcarbonyl,
phenyl, phenyl(CH,)-, or phenyl(CH»),-, wherein the phenyl 1s optionally substituted with 1,
2, 3,4, or 5 groups that are independently (C;-C¢)alkoxy, (C-Ce)alkoxycarbonyl,
(C1-Ce)alkoxysultonyl, (C-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl, halo(C-Cs)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-7Zs, or
(NZ-Zs)carbonyl; and Z7 and Zg are independently hydrogen, (Ci-Ce)alkyl, or
(C1-Ce)alkylcarbonyl.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type I diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R,, R3, R4, and R are independently hydrogen, halo(C;-Ceg)alkyl, or halogen; Rg 18 —NZ5Z;
Zs 18 hydrogen; Zs 18 hydrogen, (C-Ce)alkyl, (C;-Ce)alkylcarbonyl, phenyl, phenyl(CH»)-, or
phenyl(CH»),-, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (C;-Ce)alkoxysulfonyl, (C;-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C;-Ce)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-Zg)carbonyl;, and Z- and Zg are
independently hydrogen, (C;-Ceg)alkyl, or (C;-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
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of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaceutically acceptable salt thercof, wherein Ry 1s hydrogen or acetyl; R;, Rs, Ry,
and Rs are independently hydrogen, halo(C;-Ce)alkyl, or halogen; Rg 18 -NZsZs; Z:5 18
hydrogen; Zg 1s hydrogen, (Ci-Ce)alkyl, (C;-Ce)alkylcarbonyl, phenyl, phenyl(CH»)-, or
phenyl(CH,),-, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (C;-Ces)alkoxysulfonyl, (C;-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C-Ce)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-,Zg)carbonyl;, and Z- and Zg are
independently hydrogen, (C;-Cg)alkyl, or (C-Ce)alkylcarbonyl.

The present invention furter provides methods for treating atherosclerosis, neuropathy,
nephropathy, retinopathy, inflammatory disorders, cardiovascular discases, and metabolic
disorders 1n a mammal or patient which includes the step of administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R; 1s hydrogen or acetyl;
R, R3, R4, and R are independently hydrogen, halo(C-Ce)alkyl, or halogen; Rg 18 —NZsZg;
Zs 18 hydrogen; Zs 18 hydrogen, (C-Ce)alkyl, (C;-Ce)alkylcarbonyl.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R,, R3, R4, and R are independently hydrogen, halo(C;-Ceg)alkyl, or halogen; Rg 18 —NZ5Z;
/s 18 hydrogen; Z¢ 18 hydrogen, (Ci-Ce)alkyl, (C,-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, halo(C-Ce)alkyl, or
halogen; R 18 —NZs5Z¢; Z5 1s hydrogen; Ze 1s hydrogen, (Ci-Ce)alkyl, (C;-Ce)alkylcarbonyl. In
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certain embodiments, the inventive methods include treating dyslipidemia, insulin resistance,
B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes mellitus
including type I and type II diabetes, 1n a patient comprising administering to the patient i
need of such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaceutically acceptable salt thercof, wherein R, 1s hydrogen or acetyl; R,, Rs, Ry,
and Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 1S —NZsZs; Z.5 1S
hydrogen; Z 1s hydrogen, (C-Ce)alkyl, (C1-Ceg)alkylcarbonyl.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaceutically acceptable salt thercof, wherein R, 1s hydrogen or acetyl; R,, Rs, Ry,
and Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 1S —NZsZs; Z.5 1S
hydrogen; Z 1s hydrogen, (C-Ce)alkyl, (C1-Ceg)alkylcarbonyl.

The present invention additionally provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient which includes the step of administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thereof, wherein R; 18
hydrogen or acetyl; Ry, Rz, R4, and Rs are independently hydrogen, trifluoromethyl, or CI; R
1S —NZsZs; Zs 1s hydrogen; and Zg 1s hydrogen.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wheremn R; 1s hydrogen or acetyl;
R, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or CI; Rg 18 -NZsZ¢; Z.s5 1S
hydrogen; and Z¢ 1s hydrogen.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,

oxlidation of low-density lipoprotemns in a mammal or patient comprising administering to the
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mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R 1s
hydrogen or acetyl; Ry, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or CI; Re
1S —NZsZs; Zs 1s hydrogen; and Zg 1s hydrogen.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherem R; 1s hydrogen or acetyl,
R, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or Cl;, Rg 1s -NZsZ¢; Zs 18
hydrogen; and Z¢ 1s hydrogen.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1n a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmacecutically acceptable salt thereof, wherein Ry 1s hydrogen or acetyl; R, Rs, Ry,
and Rs are independently hydrogen, trifluoromethyl, or CI; Rg 18 -NZsZ¢; Zs 1s hydrogen; and
Z 18 hydrogen.

The present invention also provides methods for treating atherosclerosis, neuropathy,
nephropathy, retinopathy, inflammatory disorders, cardiovascular discases, and metabolic
disorders 1n a mammal or patient which includes the step of administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R; 1s hydrogen or acetyl;
R, R3, R4, and R are independently hydrogen, halo(C-Ce)alkyl, or halogen; Rg 18 —NZsZg;
/s 18 hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5
groups that are independently (C;-Ce¢)alkoxy, (C;-Ceg)alkoxycarbonyl, (C-Ce)alkoxysultonyl,
(C1-Ce)alkyl, (C1-Ce)alkylcarbonyl, (C;-Ce)alkylcarbonyloxy, (Ci-Ceg)alkylsulfonyl,
(C-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy, halo(C;-Ce¢)alkyl, halogen,
hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zsg, or (NZ-Zg)carbonyl; and Z
and Zg are independently hydrogen, (C;-Ce)alkyl, or (C;-Ce)alkylcarbonyl.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
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mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R, R3, R4, and R are independently hydrogen, halo(C-Ce)alkyl, or halogen; Rg 18 —NZsZg;
/s 1s hydrogen; Ze 1s phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5
groups that are independently (C-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (C;-Ce)alkoxysulfonyl,
(C1-Ce)alkyl, (C1-Ce)alkylcarbonyl, (C;-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl,
(C1-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy, halo(C;-Ce¢)alkyl, halogen,
hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ,Zs)carbonyl; and Z
and Zg arc independently hydrogen, (C;-Cg)alkyl, or (C-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R 1s
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, halo(C-Ce)alkyl, or
halogen; R¢ 18 —NZsZ¢; Zs 1s hydrogen; Ze 1s phenyl, wherein the phenyl 18 optionally
substituted with 1, 2, 3, 4, or 5 groups that are independently (C,-Ceg)alkoxy,
(C-Ce)alkoxycarbonyl, (Ci-Cs)alkoxysulfonyl, (C,-Ce)alkyl, (C;-Cs)alkylcarbonyl,
(C-Ce)alkylcarbonyloxy, (C;-Ce)alkylsulfonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl,
halo(C;-Ce)alkoxy, halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Cs)alkyl, mercapto,
nitro, phenyl, -NZ-Zg, or (NZ-Zg)carbonyl; and Z7 and Zs are independently hydrogen,
(C1-Ce)alkyl, or (C;-Ce)alkylcarbonyl.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R, R3, R4, and Rs are independently hydrogen, halo(C,-Cg)alkyl, or halogen; Rg 18 —NZ.5Z;
Zs 18 hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5
groups that are independently (C;-Ceg)alkoxy, (C;-Ceg)alkoxycarbonyl, (C-Ce)alkoxysultonyl,
(C1-Co)alkyl, (C-Ce)alkylcarbonyl, (C;-Ce)alkylcarbonyloxy, (C;-Ce)alkylsulfonyl,
(C1-Ce)alkylthio, carboxy, cyano, formyl, halo(C-Cs)alkoxy, halo(C;-Ce)alkyl, halogen,
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hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ,Zs)carbonyl; and Z
and Zg arc independently hydrogen, (C;-Cg)alkyl, or (C-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient 1n need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaceutically acceptable salt thereof, wherein R; 1s hydrogen or acetyl; R;, Rz, Ry,
and Rs are independently hydrogen, halo(C;-Ce)alkyl, or halogen; Rg 18 -NZsZs; Z:5 18
hydrogen; Z¢ 1s phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5
groups that are independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (C;-Ce)alkoxysulfonyl,
(C1-Ce)alkyl, (C1-Ce)alkylcarbonyl, (C;-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl,
(C-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy, halo(C;-Ce¢)alkyl, halogen,
hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-Zg)carbonyl; and Z
and Zg arc independently hydrogen, (C;-Cg)alkyl, or (C-Ce)alkylcarbonyl.

The present invention provides methods for treating atherosclerosis, neuropathy,
nephropathy, retinopathy, inflammatory disorders, cardiovascular discases, and metabolic
disorders 1n a mammal or patient which includes the step of administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R, R3, R4, and Rs are independently hydrogen, halo(C,-Cg)alkyl, or halogen; R¢ 18 —NZ.5Z;
/s 18 hydrogen; Zs 1s phenyl, wheremn the phenyl 1s optionally substituted with 1 or 2 groups
that are independently halo(C;-Cg)alkyl or halogen.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wheremn R; 1s hydrogen or acetyl;
R, R3, R4, and Rs are independently hydrogen, halo(C,-Cg)alkyl, or halogen; R¢ 18 —NZ.5Z;
/s 18 hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups
that are independently halo(C;-Ce)alkyl or halogen.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,

oxlidation of low-density lipoprotemns in a mammal or patient comprising administering to the
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mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R 1s
hydrogen or acetyl; Ry, R3, R4, and Rs are independently hydrogen, halo(C-Ce)alkyl, or
halogen; Rg 1S —NZsZ¢; Zs 1s hydrogen; Ze 1s phenyl, wherein the phenyl 1s optionally
substituted with 1 or 2 groups that are independently halo(C;-Ce)alkyl or halogen.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R, R3, R4, and R are independently hydrogen, halo(C-Ce)alkyl, or halogen; Rg 18 —NZsZg;
/s 18 hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups
that are independently halo(C;-Ce)alkyl or halogen.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaccutically acceptable salt thercof, wherein R 1s hydrogen or acetyl; R,, R3, Ry,
and Rs are independently hydrogen, halo(C;-Ce)alkyl, or halogen; Rg 18 -NZsZs; Z:5 18
hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups that
are independently halo(C;-Ce)alkyl or halogen.

In accordance with the present invention, methods are provided for treating
atherosclerosis, neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular
disecases, and metabolic disorders in a mammal or patient which includes the step of
administering to the mammal or patient 1n need of such treatment a therapeutically effective
amount of a compound of Formula (I), or a pharmaceutically acceptable salt thereof, wheremn
R, 18 hydrogen or acetyl;, R;, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or
Cl; Rg 18 —NZsZs; Zs 1s hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted
with 1 or 2 groups that are independently trifluoromethyll or CI.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
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patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherem R; 1s hydrogen or acetyl,
R, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or Cl; Rg 1s -NZsZ¢; Zs 18
hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups that
are independently trifluoromethyll or Cl.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt thereof, wherem R 1s
hydrogen or acetyl; Ry, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or CI; Re
1s —NZsZ¢, Z:5 18 hydrogen; Zg 18 phenyl, wherein the phenyl 1s optionally substituted with 1 or
2 groups that are independently trifluoromethyll or Cl.

In certain embodiments, the inventive methods mclude treating dyslipidemia, insulin
resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, wherein R, 1s hydrogen or acetyl;
R, R3, R4, and R are independently hydrogen, trifluoromethyl, or Cl;, Rg 1s -NZsZ¢; Zs 18
hydrogen; Zs 1s phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups that
are independently trifluoromethyll or Cl.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1n a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound of Formula (1),
or a pharmaceutically acceptable salt thercof, wherein R 1s hydrogen or acetyl; R, Rs, Ry,
and Rs are independently hydrogen, trifluoromethyl, or CI; Rg 1s -NZsZs; Zs 1s hydrogen; Zs
1s phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups that are
independently trifluoromethyll or CI.

In accordance with the present invention, methods are provided for treating

atherosclerosis, neuropathy, nephropathy, retmopathy, inflammatory disorders, cardiovascular
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discases, and metabolic disorders in a mammal or patient which includes the step of
administering to the mammal or patient in need of such treatment a therapeutically effective
amount of a compound of Formula (I) or Formula (IV), or a pharmaceutically acceptable salt
therecof, wherein the compound of Formula (I) or Formula (IV) 1s
N-(3,5-bis(trifluoromethyl)phenyl)-5-chloro-2-hydroxybenzamide or
2-(3,5-bis(trifluoromethyl)phenylcarbamoyl)-4-chlorophenyl acetate.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound of
Formula (I) or Formula (IV), or a pharmaceutically acceptable salt thereof, wherein the
compound of Formula (I) or Formula (IV) 1s N-(3,5-bis(trifluoromethyl)phenyl)-5-chloro-2-
hydroxybenzamide or 2-(3,5-bis(trifluoromethyl)phenylcarbamoyl)-4-chlorophenyl acetate.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins 1n a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound of Formula (I) or Formula (IV), or a pharmaceutically acceptable salt thereof,
wherein the compound of Formula (I) or Formula (IV) 1s N-(3,5-bis(trifluoromethyl)phenyl)-
5-chloro-2-hydroxybenzamide or 2-(3,5-bis(trifluoromethyl)phenylcarbamoyl)-4-
chlorophenyl acetate.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and a compound of
Formula (I) or Formula (IV), or a pharmaceutically acceptable salt thereof, wherein the
compound of Formula (I) or Formula (IV) 1s N-(3,5-bis(trifluoromethyl)phenyl)-5-chloro-2-
hydroxybenzamide or 2-(3,5-bis(trifluoromethyl)phenylcarbamoyl)-4-chlorophenyl acetate.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1 a patient comprising administering to the patient 1in need of
such treatment a therapeutically effective amount of a pharmaceutical composition

comprising at least one pharmaceutically acceptable carrier and a compound of Formula (I) or
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Formula (IV), or a pharmaceutically acceptable salt thercof, wherein the compound of
Formula (I) or Formula (IV) 1s N-(3,5-bis(trifluoromethyl)phenyl)-5-chloro-2-
hydroxybenzamide or 2-(3,5-bis(trifluoromethyl)phenylcarbamoyl)-4-chlorophenyl acetate.

In another aspect, the present invention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of a compound selected
from Example 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a compound selected
from Example 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the present invention provides methods for reducing

advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of a
compound selected from Example 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, or 18,
19, 20, or 21.

In another aspect, the present mmvention provides methods for treating hyperglycemia
in a mammal or patient that comprises administering to the mammal or patient 1n need of such
treatment a therapeutically effective amount of a compound selected from Example 1, 2, 3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, or 18, 19, 20, or 21.

In another aspect, the present imvention provides methods for reducing triglycerides
and/or free fatty acids in a mammal or patient that comprises administering to the mammal or

patient 1n need of such treatment a therapeutically effective amount of a compound selected

from Example 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In another aspect, the present invention provides methods for treating [3-cell

dysfunction 1 a mammal or patient that comprises administering to the mammal or patient in

need of such treatment a therapeutically effective amount of a compound selected from

Example 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.
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In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a pharmaceutical composition comprising at least one
pharmaceutically acceptable carrier and a compound selected from Example 1, 2, 3,4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1 a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising at least one pharmaceutically acceptable carrier and a compound selected from
Example 1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In another aspect, the present invention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of Example 1
(salnacedin).

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, [B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1in a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of Example 1.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins 1n a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of Example 1.

In certain embodiments, the present invention provides methods for reducing
triglycerides and/or free fatty acids in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of Example 1.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
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patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and Example 1.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1 a patient comprising administering to the patient 1in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and Example 1.

In certain embodiments, the present invention provides methods for reducing
triglycerides and/or free fatty acids, in a patient comprising administering to the patient in
need of such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and Example 1.

In another aspect, the present invention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of Example 4.

In certain embodiments, the inventive methods include treating dyslipidemia, 1nsulin

resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of Example 4.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of Example 4.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical

composition comprising at least one pharmacecutically acceptable carrier and Example 4.
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In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient 1n need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and Example 4.

In another aspect, the present invention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of Example 7. In certain
embodiments, the inventive methods include treating dyslipidemia, insulin resistance, B-cell
dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes mellitus including
type I and type 1I diabetes, 1n a patient comprising administering to the patient 1n need of such
treatment a therapeutically effective amount of Example 7.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
oxlidation of low-density lipoprotemns in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of Example 7.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin
resistance, B -cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and Example 7.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient 1n need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and Example 7.

In another aspect, the present invention provides methods for treating atherosclerosis,

neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
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metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of Example 10.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, [B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of Example 10.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins 1n a mammal or patient comprising administering to the
mammal or patient 1n need of such treatment a therapeutically effective amount of Example

10.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, [B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and Example 10.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1 a patient comprising administering to the patient 1in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and Example 10.

In another aspect, the present invention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient in need of such treatment a therapeutically effective amount of Example 13.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1in a patient comprising administering to the

patient in need of such treatment a therapeutically effective amount of Example 13.
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In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of Example
13.

In certain embodiments, the present mnvention provides methods for reducing
triglycerides and/or free fatty acids in a mammal or patient comprising administering to the
mammal or patient 1n need of such treatment a therapeutically effective amount of Example

13.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and Example 13.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, 1n a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and Example 13.

In certain embodiments, the present invention provides methods for reducing
triglycerides and/or free fatty acids, in a patient comprising administering to the patient in
need of such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmacecutical composition comprising at least one pharmaceutically acceptable
carricr and Example 13.

In another aspect, the present invention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient that comprises administering to the mammal or
patient in need of such treatment a therapeutically effective amount of Example 16.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes
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mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of Example 16.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,
ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
mammal or patient 1n need of such treatment a therapeutically effective amount of Example

16.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, [B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and Example 16.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable

carricr and Example 16.

In another aspect, the present imvention provides methods for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient that comprises administering to the mammal or
patient 1n need of such treatment a therapeutically effective amount of one of Example 19, 20,

or 21.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of one of Example 19, 20,
or 21.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and/or lipid peroxidation including, but not limited to,

ox1idation of low-density lipoproteins in a mammal or patient comprising administering to the
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mammal or patient in need of such treatment a therapeutically effective amount of one of
Example 19, 20, or 21.

In certain embodiments, the present invention provides methods for reducing
triglycerides and/or free fatty acids in a mammal or patient comprising administering to the
mammal or patient in need of such treatment a therapeutically effective amount of one of

Example 19, 20, or 21.

In certain embodiments, the inventive methods include treating dyslipidemia, insulin

resistance, PB-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of diabetes

mellitus including type I and type II diabetes, 1n a patient comprising administering to the
patient 1n need of such treatment a therapeutically effective amount of a pharmaceutical
composition comprising at least one pharmaceutically acceptable carrier and one of Example
19, 20, or 21.

In certain embodiments, the present invention provides methods for reducing
advanced glycated end products and lipid peroxidation including, but not limited to, oxidation
of low-density lipoproteins, i a patient comprising administering to the patient in need of
such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable
carricr and one of Example 19, 20, or 21.

In certain embodiments, the present invention provides methods for reducing
triglycerides and/or free fatty acids, in a patient comprising administering to the patient in
need of such treatment a therapeutically effective amount of a pharmaceutical composition
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a pharmaceutical composition comprising at least one pharmaceutically acceptable

carricr and one of Example 19, 20, or 21.

In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; R¢ 1s formula (1); and

R7, Rg, Ro, X, and L are as defined in Formula (I) of the Summary section.
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In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein R; 1s hydrogen or
acetyl; Ry, Ri, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl;
R¢ 1s formula (1); and R, Rg, R, Xy, and L are as defined in Formula (I) of the Summary
section.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein Ry 1s hydrogen or acetyl; R, R, R4, and Rs are
independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1); and R7, R,
Ro, X1, and L are as defined in Formula (I) of the Summary section.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein the
pharmacecutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, whereimn R; 18
hydrogen or acetyl; R,, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 1s formula (1); and Ry, Rg, Ro, X, and L are as defined in Formula (1)
of the Summary section.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
Ieast one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmacecutically acceptable salt thercof, wherem R, 1s hydrogen or acetyl; R, Rs, R4, and Rs
are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1); and R,
Rs, Ry, X1, and L are as defined in Formula (I) of the Summary section.

In another aspect, the present imvention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and

metabolic disorders in a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
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Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1); Ry 1s
(C-Ce)alkoxy or hydroxy; Rg 1s hydrogen; Ry 18 (C-Cg)alkylcarbonyl; X; 1s S; and L 1s CHj.
In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemaa,

insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein R 1s hydrogen or
acetyl; Ry, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl;
R 18 formula (1); R7 15 (C1-Cg)alkoxy or hydroxy; Rg 1s hydrogen; Ry 18 (C1-Cg)alkylcarbonyl;
Xj 18 S; and L 1s CH».

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein Ry 1s hydrogen or acetyl; R, R, R4, and Rs are
independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1); R~ 18
(C-Co)alkoxy or hydroxy; Rg 1s hydrogen; Ro 18 (C;-Ce)alkylcarbonyl; X; 1s S; and L 1s CHo,.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 18 formula (1); R7 18 (C1-Cg)alkoxy or hydroxy; Rg 18 hydrogen; Ro 1s
(C-Ce)alkylcarbonyl; X; 1s S; and L 1s CH,.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherein R 1s hydrogen or acetyl; R, Ri, R4, and Rs
arc independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Re 1s formula (1); R7 18
(C-Co)alkoxy or hydroxy; Rs 1s hydrogen; Ro 15 (C;-Cg)alkylcarbonyl; X; 1s S; and L 1s CHo.

In another aspect, the present invention provides uses for compounds of Formula (1)

for preparing, or for the manufacture of, a medicament for treating atherosclerosis,

32



CA 02724023 2010-11-10
WO 2009/138437 PCT/EP2009/055788

neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1); R7 18
cthoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ro 1s acetyl; X; 1s S; and L 1s CH,.

In certain embodiments, the present invention provides uses for compounds of

Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemaa,
insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of

diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein R 1s hydrogen or
acetyl; Ry, Ri, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl;
R 18 formula (1); R7 1s ethoxy, methoxy, or hydroxy; Rg 18 hydrogen; Ry 18 acetyl; X; 1s S; and
L 1s CHs.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein Ry 1s hydrogen or acetyl; R, R3, R4, and Rs are
independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Rg 1s formula (1); R~ 18
cthoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ry 18 acetyl; X; 1s S; and L 1s CHo.

In certain embodiments, the present invention provides uses for pharmaceutical

compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and

any form of diabetes mellitus including type I and type II diabetes, in a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wheremn R; 1s
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; Rg 1s formula (1); R7 18 ethoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ro
1s acetyl; X; 1s S; and L 1s CHo.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherein R; 1s hydrogen or acetyl; R, Rs, R4, and Rs
arc independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; Re 1s formula (1); R~ 18
cthoxy, methoxy, or hydroxy; Rg 1s hydrogen; Ro 18 acetyl; X; 1s S; and L 1s CH,.
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In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; and Rg 18 (L)
N-acetylcysteine.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein R, 1s hydrogen or
acetyl; Ry, Rs, R4, and Rs are independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl;
and Rg 18 (L) N-acetylcysteine.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein Ry 1s hydrogen or acetyl; R, R, R4, and Rs are
independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; and Rg 15 (L)
N-acetylcysteine.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein the
pharmacecutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, whereimn R; 18
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, trifluoromethyl, or
2,4-difluorophenyl; and Rg 1s (L) N-acetylcysteie.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherein R; 1s hydrogen or acetyl; R, Rs, R4, and Rs
ar¢ independently hydrogen, trifluoromethyl, or 2,4-difluorophenyl; and Rg 1s (L)

N-acetylcysteine.
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In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein the compound of Formula (1) 1s selected
from Example 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyshipidemaia,
insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein the compound of
Formula (I) 1s selected from Example 1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, or 21.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the compound of Formula (1) 1s selected from
Example 1, 2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B -cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus including type I and type 11 diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s selected from Example 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherein the compound of Formula (I) 1s selected
from Example 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing

triglycerides and/or free fatty acids 1n a patient, wherein the pharmaceutical composition
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comprises at least one pharmaceutically acceptable carrier and a compound of Formula (I), or

a pharmaceutically acceptable salt thercof, wherein the compound of Formula (I) 1s selected

from Example 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, or 18.

In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient, wherein the compound of Formula (I) 1s Example
1 (salnacedin).

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemaa,
insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type II diabetes, 1n a patient, wherein the compound of
Formula (I) 1s Example 1 (salnacedin).

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
olycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the compound of Formula (I) 1s Example 1
(salnacedin).

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing triglycerides
and/or free fatty acids in a patient, wherein the compound of Formula (I) 1s Example 1
(salnacedin).

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s Example 1 (salnacedin).

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of

low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
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least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmacecutically acceptable salt therecof, wherein the compound of Formula (I) 1s Example 1
(salnacedin).

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing
triglycerides and/or free fatty acids 1n a patient, wherein the pharmaceutical composition
comprises at least one pharmaceutically acceptable carrier and a compound of Formula (1), or
a pharmaceutically acceptable salt thercof, wherem the compound of Formula (I) 1s Example

1 (salnacedin).

In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient, wherein the compound of Formula (I) 1s Example
4.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type 11 diabetes, 1n a patient, wherein the compound of
Formula (I) 1s Example 4.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the compound of Formula (I) 1s Example 4.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type II diabetes, 1n a patient, wherein the
pharmacecutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s Example 4.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced

glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
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low-density lipoproteins 1 a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, wherein the compound of Formula (I) 1s Example 4.

In another aspect, the present invention provides the uses for compounds of Formula
(I) for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein the compound of Formula (I) 1s Example
7.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type II diabetes, 1 a patient, wherem the compound of
Formula (I) 1s Example 7.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the compound of Formula (I) 1s Example 7.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus including type I and type II diabetes, in a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s Example 7.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt therecof, wherein the compound of Formula (I) 1s Example 7.

In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,

neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
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metabolic disorders in a mammal or patient, wherein the compound of Formula (I) 1s Example
10.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the compound of Formula (I) 1s Example 10.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type II diabetes, 1 a patient, wherein the compound of
Formula (I) 1s Example 10.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus including type I and type 11 diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s Example 10.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, wherein the compound of Formula (I) 1s Example
10.

In another aspect, the present mmvention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein the compound of Formula (I) 1s Example
13.

In certain embodiments, the present invention provides uses for compounds of

Formula (I) for preparing, or for the manufacture of, a medicament for treating dyshipidemia,

insulin resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
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diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein the compound of
Formula (I) 1s Example 13.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the compound of Formula (I) 1s Example 13.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing triglycerides
and/or free fatty acids in a patient, wherein the compound of Formula (I) 1s Example 13.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s Example 13.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmacecutically acceptable salt thercof, wherein the compound of Formula (I) 1s Example
13.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing
triglycerides and/or free fatty acids 1n a patient, wherein the pharmaceutical composition
comprises at least one pharmaceutically acceptable carrier and a compound of Formula (I), or

a pharmaceutically acceptable salt thercof, wherein the compound of Formula (I) 1s Example

13.

In another aspect, the present invention provides uses for compounds of Formula (1)

for preparing, or for the manufacture of, a medicament for treating atherosclerosis,

neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
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metabolic disorders in a mammal or patient, wherein the compound of Formula (I) 1s Example
16.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type II diabetes, 1n a patient, wherein the compound of
Formula (I) 1s Example 16.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the compound of Formula (I) 1s Example 16.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type II diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s Example 16.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a

pharmaceutically acceptable salt thereof, wherein the compound of Formula (I) 1s Example

16.

In another aspect, the present mvention provides uses for compounds of Formula (I)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient, wherein the compound of Formula (1) 1s selected
from Example 19, 20, or 21.

In certain embodiments, the present invention provides uses for compounds of

Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemaa,
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insulin resistance, 3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type II diabetes, 1 a patient, wherein the compound of
Formula (I) 1s selected from Example 19, 20, or 21.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the compound of Formula (1) 1s selected from
Example 19, 20, or 21.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing triglycerides
and/or free fatty acids in a patient, wherein the compound of Formula (I) 1s selected from
Example 19, 20, or 21.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type 11 diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein the
compound of Formula (I) 1s selected from Example 19, 20, or 21.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherein the compound of Formula (I) 1s selected
from Example 19, 20, or 21.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing
triglycerides and/or free fatty acids 1n a patient, wherein the pharmaceutical composition
comprises at least one pharmaceutically acceptable carrier and a compound of Formula (I), or

a pharmacecutically acceptable salt thercof, wherein the compound of Formula (I) 1s selected

from Example 19, 20, or 21.
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In another aspect, the present invention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wheremn R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 1S —NZsZ¢; Zs 1s hydrogen;
Z¢ 18 hydrogen, (Ci-Cy)alkyl, (C-Ceg)alkylcarbonyl, phenyl, phenyl(CH5)-, or phenyl(CH3),-,
wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are independently
(C-Ce)alkoxy, (C1-Ce)alkoxycarbonyl, (C;-Ce)alkoxysulfonyl, (C;-Cs)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C-Cg)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-,Zg)carbonyl;, and Z- and Zg are
independently hydrogen, (C;-Ce)alkyl, or (C,-Cg)alkylcarbonyl.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemia,
insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of
diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein R 1s hydrogen or
acetyl; Ry, Ri, R4, and Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 18 —
NZsZs, Zs 18 hydrogen; Zs 1s hydrogen, (C,-Ce)alkyl, (C,-Ce)alkylcarbonyl, phenyl,
phenyl(CH»)-, or phenyl(CH,),-, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4,
or 5 groups that are imndependently (C;-Ce)alkoxy, (C;-Ce)alkoxycarbonyl,
(C1-Ce)alkoxysultonyl, (C;-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(C-Ce)alkylsulfonyl, (C-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or
(NZ7Zs)carbonyl; and Z7 and Zs are independently hydrogen, (C;-Ce)alkyl, or
(Ci-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
olycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein Ry 1s hydrogen or acetyl; R, Ri3, R4, and Rs are
independently hydrogen, halo(C;-Ce)alkyl, or halogen; Rg 1s —NZsZs; Zs 1s hydrogen; Ze 1S
hydrogen, (C;-Ce)alkyl, (C;-Cs)alkylcarbonyl, phenyl, phenyl(CH,)-, or phenyl(CH;),-,
wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are independently
(C1-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (C;-Cg)alkoxysulfonyl, (C;-Cs)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
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carboxy, cyano, formyl, halo(C;-C¢)alkoxy, halo(C;-C¢)alkyl, halogen, hydroxy,
hydroxy(C;-C¢)alkyl, mercapto, nitro, phenyl, -NZ-Zsg, or (NZ-Zs)carbonyl; and Z- and Zg are
independently hydrogen, (C;-Ceg)alkyl, or (C-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides uses for pharmaceutical

compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and

any form of diabetes mellitus mcluding type I and type II diabetes, 1n a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R; 1s
hydrogen or acetyl; Ry, Rz, R4, and Rs are independently hydrogen, halo(C-Ce)alkyl, or
halogen; Rg 1s —NZsZs; Zs 1s hydrogen; Ze 1s hydrogen, (C-Ce)alkyl, (C,-Cs)alkylcarbonyl,
phenyl, phenyl(CH,)-, or phenyl(CH»),-, wherein the phenyl 1s optionally substituted with 1,
2, 3,4, or 5 groups that are independently (C;-Ceg)alkoxy, (C;-Cs)alkoxycarbonyl,
(C1-Ce)alkoxysultonyl, (C;-Ce)alkyl, (Ci-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(C-Ce)alkylsulfonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl, halo(C;-Cs)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-7Zs, or
(NZ-Zs)carbonyl; and Z7 and Zg are independently hydrogen, (C1-Ce)alkyl, or
(C1-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherem R; 18 hydrogen or acetyl; R, Rs, R4, and Rs
are independently hydrogen, halo(C-Ce)alkyl, or halogen; R¢ 1s —NZsZ¢; Zs 1s hydrogen; Ze 18
hydrogen, (C;-Ce)alkyl, (C;-Ce)alkylcarbonyl, phenyl, phenyl(CH,)-, or phenyl(CH3),-,
wherein the phenyl is optionally substituted with 1, 2, 3, 4, or 5 groups that are independently
(C1-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (C;-Cg)alkoxysulfonyl, (C;-Cs)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C;-Ce)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-Zg)carbonyl;, and Z- and Zg are
independently hydrogen, (C-Ce)alkyl, or (C;-Cs)alkylcarbonyl.

In another aspect, the present invention provides uses for compounds of Formula (1)

for preparing, or for the manufacture of, a medicament for treating atherosclerosis,

44



CA 02724023 2010-11-10
WO 2009/138437 PCT/EP2009/055788

neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 1S —NZsZ¢; Zs 1s hydrogen;
Z¢ 18 hydrogen, (C-C¢)alkyl, (C;-Ce¢)alkylcarbonyl. In certain embodiments, the present
invention provides uses for compounds of Formula (I) for preparing, or for the manufacture
of, a medicament for treating dyslipidemia, insulin resistance, B-cell dysfunction,
hyperglycemia, metabolic syndrome, and any form of diabetes mellitus including type I and
type 1I diabetes, 1n a patient, wherein R 1s hydrogen or acetyl; R;, Ri, R4, and Rs are
independently hydrogen, halo(C;-Ce)alkyl, or halogen; Rg 1s —NZsZs; Zs 1s hydrogen; Ze 18
hydrogen, (C-Ce)alkyl, (C;-Cs)alkylcarbonyl.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein Ry 1s hydrogen or acetyl; R, R, R4, and Rs are
independently hydrogen, halo(C;-Ce)alkyl, or halogen; Rg 1s —NZsZs; Zs 1s hydrogen; Ze 1S
hydrogen, (C;-Ce)alkyl, (C-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type II diabetes, 1n a patient, wherein the
pharmacecutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R; 18
hydrogen or acetyl; Ry, R, R4, and Rs are independently hydrogen, halo(C-Ce)alkyl, or
halogen; R¢ 18 —NZsZg; Zs 1s hydrogen; Ze 18 hydrogen, (C1-Ceg)alkyl, (C,-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, wherein R 1s hydrogen or acetyl; R, Ri, R4, and Rs
arc independently hydrogen, halo(C-Ce)alkyl, or halogen; R¢ 18 —NZs5Z¢; Z:5 18 hydrogen; Z 18
hydrogen, (C-Ce)alkyl, (C;-Cs)alkylcarbonyl.

In another aspect, the present invention provides uses for compounds of Formula (1)

for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
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neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, trifluoromethyl, or Cl; Rg 1S —NZsZs; Zs5 1s hydrogen; and Z
1S hydrogen.

In certain embodiments, the present invention provides uses for compounds of

Formula (I) for preparing, or for the manufacture of, a medicament for treating dyshipidemia,
insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of

diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein R 1s hydrogen or
acetyl; Ry, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or Cl; Rg 1S —NZsZs;
/s 1s hydrogen; and Z¢ 1s hydrogen.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein Ry 1s hydrogen or acetyl; R, Ri3, R4, and Rs are
independently hydrogen, trifluoromethyl, or Cl; Rg 1s -NZsZs¢; Zs 18 hydrogen; and Zg 18
hydrogen.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for treating
dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and
any form of diabetes mellitus mcluding type I and type II diabetes, 1n a patient, wherein the
pharmacecutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thereof, wherein R; 18
hydrogen or acetyl; Ry, R3, R4, and Rs are independently hydrogen, trifluoromethyl, or CI; Re
1s —NZsZs; 75 1s hydrogen; and Zg 158 hydrogen.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wherem R, 1s hydrogen or acetyl; R, Ri, R4, and Rs
are independently hydrogen, trifluoromethyl, or Cl; Rg 18 —NZsZs; Zs 1s hydrogen; and Zs 18
hydrogen.

In another aspect, the present invention provides uses for compounds of Formula (1)

for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
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neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders 1n a mammal or patient, wherein R; 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 1S —NZsZ¢; Zs 1s hydrogen;
Zs 18 phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (Ci-Ce)alkoxysulfonyl, (C,-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C-Cg)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-,Zg)carbonyl; and Z- and Zg are
independently hydrogen, (C-Cg)alkyl, or (C;-Cs)alkylcarbonyl.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for treating dyslipidemaa,

insulin resistance, [3-cell dysfunction, hyperglycemia, metabolic syndrome, and any form of

diabetes mellitus including type I and type 1I diabetes, 1n a patient, wherein R; 1s hydrogen or
acetyl; Ry, R3, R4, and Rs are independently hydrogen, halo(C-Ce)alkyl, or halogen; Rg 18 —
NZsZ¢;, Zs 18 hydrogen; Zg 1s phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3,
4, or 5 groups that are independently (C;-Ce)alkoxy, (C;-Ce)alkoxycarbonyl,
(C-Ce)alkoxysulfonyl, (C-Ce)alkyl, (C,-Ce)alkylcarbonyl, (C;-Cs)alkylcarbonyloxy,
(Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio, carboxy, cyano, formyl, halo(C-Cs)alkoxy,
halo(C;-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-7Zs, or
(NZ-Zs)carbonyl; and Z7 and Zg are independently hydrogen, (C1-Ce)alkyl, or
(C-Ce)alkylcarbonyl.

In certain embodiments, the present invention provides uses for compounds of
Formula (I) for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins in a patient, wherein Ry 1s hydrogen or acetyl; R, Ri3, R4, and Rs are
independently hydrogen, halo(C;-Ce)alkyl, or halogen; R¢ 1S -NZsZ¢; Zs 1s hydrogen; Zs 18
phenyl, wheren the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (Ci-Ce)alkoxysulfonyl, (C;-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (Ci-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C;-Ce)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-Zg)carbonyl;, and Z- and Zg are
independently hydrogen, (C-Ce)alkyl, or (C;-Cs)alkylcarbonyl.

In certain embodiments, the present invention provides uses for pharmaceutical

compositions for preparing, or for the manufacture of, a medicament for treating
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dyslipidemia, insulin resistance, B-cell dysfunction, hyperglycemia, metabolic syndrome, and

any form of diabetes mellitus including type I and type II diabetes, in a patient, wherein the
pharmaceutical composition comprises at least one pharmaceutically acceptable carrier and a
compound of Formula (I), or a pharmaceutically acceptable salt thercof, wherein R 1s
hydrogen or acetyl; Ry, R3, R4, and Rs are independently hydrogen, halo(C;-Cg)alkyl, or
halogen; Rg 1S —NZsZ¢; Zs 1s hydrogen; Ze 1s phenyl, wherein the phenyl 1s optionally
substituted with 1, 2, 3, 4, or 5 groups that are mndependently (C,-Cg)alkoxy,
(C-Ce)alkoxycarbonyl, (Ci-Cs)alkoxysulfonyl, (C,-Ce)alkyl, (C;-Cs)alkylcarbonyl,
(C-Ce)alkylcarbonyloxy, (C-Ce)alkylsulfonyl, (C;-Cs)alkylthio, carboxy, cyano, formyl,
halo(C;-Ce)alkoxy, halo(C-Ce)alkyl, halogen, hydroxy, hydroxy(C;-Cs)alkyl, mercapto,
nitro, phenyl, -NZ-Zg, or (NZ-Zg)carbonyl; and Z7 and Zs are independently hydrogen,
(C-Co)alkyl, or (C-Cg)alkylcarbonyl.

In certain embodiments, the present invention provides uses for pharmaceutical
compositions for preparing, or for the manufacture of, a medicament for reducing advanced
glycated end products and/or lipid peroxidation including, but not limited to, oxidation of
low-density lipoproteins 1n a patient, wherein the pharmaceutical composition comprises at
least one pharmaceutically acceptable carrier and a compound of Formula (I), or a
pharmaceutically acceptable salt thercof, wheremn R, 1s hydrogen or acetyl; R, R3, R4, and Rs
are independently hydrogen, halo(C-Cg)alkyl, or halogen; R¢ 18 —NZsZ¢; Z5 18 hydrogen; Zs 18
phenyl, wherein the phenyl 1s optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently (C;-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl, (Ci-Ce)alkoxysulfonyl, (C,-Ce)alkyl,
(C1-Ce)alkylcarbonyl, (C-Ce)alkylcarbonyloxy, (C-Ce)alkylsulfonyl, (C;-Ce)alkylthio,
carboxy, cyano, formyl, halo(C;-Ce)alkoxy, halo(C;-Ce)alkyl, halogen, hydroxy,
hydroxy(C;-Ce)alkyl, mercapto, nitro, phenyl, -NZ-Zs, or (NZ-,Zg)carbonyl; and Z- and Zg are
independently hydrogen, (C-Ce)alkyl, or (C;-Ce)alkylcarbonyl.

In another aspect, the present mmvention provides uses for compounds of Formula (1)
for preparing, or for the manufacture of, a medicament for treating atherosclerosis,
neuropathy, nephropathy, retinopathy, inflammatory disorders, cardiovascular diseases, and
metabolic disorders in a mammal or patient, wherein R, 1s hydrogen or acetyl; R;, Ri, R4, and
Rs are independently hydrogen, halo(C;-Cg)alkyl, or halogen; Rg 1S —NZsZ¢; Zs 1s hydrogen;
Z¢ 18 phenyl, wherein the phenyl 1s optionally substituted with 1 or 2 groups that are
independently halo(C;-Ce)alkyl or halogen.

In certain embodiments, the present invention provides uses for compounds of
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