
SUBSTITUTED ARYL AND HETEROARYL DERIVATIVES AS
MODULATORS OF METABOLISM AND THE PROPHYLAXIS AND
TREATMENT OF DISORDERS RELATED THERETO FIELD OF THE
INVENTION The present invention relates to certain
substituted aryl and heteroaryl derivatives that are
modulators of glucose metabolism. Accordingly,
compounds of the present invention are useful in the
treatment of metabolic-related disorders and
complications thereof, such as, diabetes and obesity.
BACKGROUND OF THE INVENTION Diabetes mellitus is a
serious disease afflicting over 100 million people
worldwide, h the United States, there are more than 12
million diabetics, with 600,000 new cases diagnosed
each year. Diabetes mellitus is a diagnostic term for
a group of disorders characterized by abnormal glucose
homeostasis resulting in elevated blood sugar. There
are many types of diabetes, but the two most common
are Type I (also referred to as insulin-dependent
diabetes mellitus or IDDM) and Type II (also referred
to as non-insulin-dependent diabetes mellitus or
NIDDM). The etiology of the different types of
diabetes is not the same; however, everyone with
diabetes has two things in common: overproduction of
glucose by the liver and little or no ability to move
glucose out of the blood into the cells where it
becomes the body's primary fuel. People who do not
have diabetes rely on insulin, a hormone made in the
pancreas, to move glucose from the blood into the
cells of the body. However, people who have diabetes
either don't produce insulin or can't efficiently use
the insulin they produce; therefore, they can't move
glucose into their cells. Glucose accumulates in the
blood creating a condition called hyperglycemia, and
over time, can cause serious health problems. Diabetes
is a syndrome with interrelated metabolic, vascular,
and neuropathic components. The metabolic syndrome,
generally characterized by hyperglycemia, comprises
alterations in carbohydrate, fat and protein
metabolism caused by absent or markedly reduced
insulin secretion and/or ineffective insulin action.
The vascular syndrome consists of abnormalities in the
blood vessels leading to cardiovascular, retinal and
renal complications. Abnormalities in the peripheral
and autonomic nervous systems are also part of the
diabetic syndrome. People with IDDM, which accounts
for about 5% to 10% of those who have diabetes, don't
produce insulin and therefore must inject insulin to
keep their blood glucose levels normal. BDDM is
characterized by low or undetectable levels of
endogenous insulin production caused by destruction of
theinsulin-producing b cells of the pancreas, the
characteristic that most readily distinguishes EDDM
from NIDDM. DDDM, once termed juvenile-onset diabetes,
strikes young and older adults alike. Approximately 90
to 95% of people with diabetes have Type II (or
NIDDM). NIDDM subjects produce insulin, but the cells
in their bodies are insulin resistant: the cells don't
respond properly to the hormone, so glucose
accumulates in their blood. NIDDM is characterized by
a relative disparity between endogenous insulin
production and insulin requirements, leading to
elevated blood glucose levels. In contrast to IDDM,
there is always some endogenous insulin production in
NIDDM; many NIDDM patients have normal or even
elevated blood insulin levels, while other NIDDM
patients have inadequate insulin production (Rotwein,
R. et al. N. Engl. J. Med. 308, 65-71 (1983)). Most
people diagnosed with NIDDM are age 30 or older, and
half of all new cases are age 55 and older. Compared
with whites and Asians, NIDDM is more common among
Native Americans, African-Americans, Latinos, and
Hispanics. In addition, the onset can be insidious or
even clinically inapparent, making diagnosis
difficult. The primary pathogenic lesion on NIDDM has
remained elusive. Many have suggested that primary
insulin resistance of the peripheral tissues is the
initial event. Genetic epidemiological studies have
supported this view. Similarly, insulin secretion
abnormalities have been argued as the primary defect
in NIDDM. It is likely that both phenomena are
important contributors to the disease process (Rimoin,
D. L., et. al. Emery and Rimoin's Principles and
Practice of Medical Genetics 3rd Ed. 1:1401- 1402
(1996)). Many people with NIDDM have sedentery
lifestyles and are obese; they weigh approximately 20%
more than the recommended weight for their height and
build. Furthermore, obesity is characterized by
hyperinsulinemia and insulin resistance, a feature
shared with NIDDM, hypertension and atherosclerosis.
Obesity and diabetes are among the most common human
health problems in industrialized societies. In
industrialized countries a third of the population is
at least 20% overweight. In the United States, the
percentage of obese people has increased from 25% at
the end of the 1970s, to 33% at the beginning the
1990s. Obesity is one of the most important risk
factors for NIDDM. Definitions of obesity differ, but
in general, a subject weighing at least 20% more than
the recommended weight for his/her height and build is
considered obese. The risk of developing NIDDM is
tripled in subjects 30% overweight, and three-quarters
with NIDDM are overweight. Obesity, which is the
result of an imbalance between caloric intake and
energy expenditure, is highly correlated with insulin
resistance and diabetes in experimental animals and
human. However, the molecular mechanisms that are
involved in obesity-diabetes syndromes are not clear.
During early development of obesity, increase insulin
secretion balances insulin resistance and protects
patients from hyperglycemia (Le Stunff, et al.
Diabetes 43, 696-702 (1989)). However, after several
decades, b cell function deteriorates and
non-insulin-dependent diabetes develops in about 20%
of the obese population (Pederson, P. Diab. Metab.
Rev. 5, 505-509 (1989)) and (Brancati, F. L., et al.,
Arch. Intern. Med. 159,957-963 (1999)). Given its high
prevalence in modern societies, obesity has thus
become the leading risk factor for NIDDM (Hill, J. O.,
et al., Science 280, 1371-1374 (1998)). However, the
factors which predispose a fraction of patients to
alteration of insulin secretion in response to fat
accumulation remain unknown. Whether someone is
classified as overweight or obese is generally
determined on the basis of their body mass index (BMI)
which is calculated by dividing body weight (kg) by
height squared (m2). Thus, the units of BMI are kg/m2
and it is possible to calculate the BMI range
associated with minimum mortality in each decade of
life. Overweight is defined as a BMI in the range
25-30 kg/m2, and obesity as a BMI greater than 30
kg/m2 (see TABLE below). There are problems with this
definition in that it does not take into account the
proportion of body mass that is muscle in relation to
fat (adipose tissue). To account for this, obesity can
also be defined on the basis of body fat content:
greater than 25% and 30% in males and females,
respectively. CLASSIFICATION OF WEIGHT BY BODY MASS
INDEX (BMI) As the BMI increases there is an increased
risk of death from a variety of causes that is
independent of other risk factors. The most common
diseases with obesity are cardiovascular disease
(particularly hypertension), diabetes (obesity
aggravates the development of diabetes), gall bladder
disease (particularly cancer) and diseases of
reproduction. Research has shown that even a modest
reduction in body weight can correspond to a
significant reduction in the risk of developing
coronary heart disease. Compounds marketed as
anti-obesity agents include Orlistat (XENICAL(tm)) and
Sibutramine. Orlistat (a lipase inhibitor) inhibits
fat absorption directly and tends to produce a high
incidence of unpleasant (though relatively harmless)
side-effects such as diarrhea. Sibutramine (a mixed 5-
HT/noradrenaline reuptake inhibitor) can increase
blood pressure and heart rate in some patients. The
serotonin releaser/reuptake inhibitors fenfluramine
(Pondimin(tm)) and dexfenfluramine (Redux(tm)) have
been reported to decrease food intake and body weight
over a prolonged period (greater than 6 months).
However, both products were withdrawn after reports of
preliminary evidence of heartvalve abnormalities
associated with their use. Accordingly, there is a
need for the development of a safer anti-obesity
agent. Obesity considerably increases the risk of
developing cardiovascular diseases as well. Coronary
insufficiency, atheromatous disease, and cardiac
insufficiency are at the forefront of the
cardiovascular complication induced by obesity. It is
estimated that if the entire population had an ideal
weight, the risk of coronary insufficiency would
decrease by 25% and the risk of cardiac insufficiency
and of cerebral vascular accidents by 35%. The
incidence of coronary diseases is doubled in subjects
less than 50 years of age who are 30% overweight. The
diabetes patient faces a 30% reduced lifespan. After
age 45, people with diabetes are about three times
more likely than people without diabetes to have
significant heart disease and up to five times more
likely to have a stroke. These findings emphasize the
inter-relations between risks factors forMDDM and
coronary heart disease and the potential value of an
integrated approach to the prevention of these
conditions based on the prevention of these conditions
based on the prevention of obesity (Perry, I. J., et
al, BMJ 310, 560-564 (1995)). Diabetes has also been
implicated in the development of kidney disease, eye
diseases and nervous-system problems. Kidney disease,
also called nephropathy, occurs when the kidney's
"filter mechanism" is damaged and protein leaks into
urine in excessive amounts and eventually the kidney
fails. Diabetes is also a leading cause of damage to
the retina at the back of the eye and increases risk
of cataracts and glaucoma. Finally, diabetes is
associated with nerve damage, especially in the legs
and feet, which interferes with the ability to sense
pain and contributes to serious infections. Taken
together, diabetes complications are one of the
nation's leading causes of death. SUMMARY OF THE
INVENTION 



The present invention is drawn to compounds which bind
to and modulate the activity of a GPCR, referred to
herein as RUP3, and uses thereof. The term RUP3 as
used herein includes the human sequences found in
GeneBank accession number AY288416,
naturally-occurring allelic variants, mammalian
orthologs, and recombinant mutants thereof. A
preferred human RUP3 for use in screening and testing
of the compounds of the invention is provided in the
nucleotide sequence of SEQ ID NO:1 and the
corresponding amino acid sequence in SEQ ID NO:2. One
aspect of the present invention encompasses certain
substituted aryl and heteroaryl derivatives as shown
in Formula (I): (I) or pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof; wherein:Ai
and A2 are independently Ci-3 alkylene optionally
substituted with one or more substituents selected
independently from the group consisting of Ci-6 alkyl,
Ci 6 alkoxy, and carboxy; D is CRiR2 or NR2, wherein
Ri is selected from the group consisting of H, Ci-6
alkyl, Ci-6 alkoxy, halogen and hydroxyl; E is N, C,
or CR3, wherein R3 is H or Ci-6 alkyl; is a single
bond when E is N or CR3, or a double bond when E is C;
K is absent, C3-6 cycloalkylene, or Ci-3 alkylene
group each optionally substituted with one or more
substituents selected independently from the group
consisting of Ci 6 alkyl, Ci-6 alkoxy, carboxy, cyano,
and halogen; Qi is NR4, O, S, S(O), or S(O)2, wherein
R4 is H, C1-6 acyl, Ci-6 alkyl, C2-6 alkenyl, C2-6
alkynyl, C3-7 cycloalkyl, or
C3-7-cycloalkyl-Ci-3-alkylene, wherein said Ci-6 alkyl
is optionally substituted with one or more
substituents selected independently from the group
consisting of Ci-6 acyl, Cm6 acyloxy, C2-6 alkenyl,
Ci-6 alkoxy, Ci-6 alkyl, Ci- alkylamino, Ci-6
alkylcarboxamide, C2.6 alkynyl, C]-6 alkylsulfonamide,
Ci-6 alkylsulfinyl, Ci-6 alkylsulfonyl, .6 alkylthio,
Ci-6 alkylthiocarboxamide, Ci-6 alkylthioureyl, Ci-6
alkylureyl, amino, di-Ci-6-alkylamino, Ci-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Ci-6- alkylsulfonamide, Ci-6
haloalkoxy, Ci 6 haloalkyl, halogen, C -6
haloalkylsulfinyl, Ci 6 haloalkylsulfonyl, Ci-6
haloalkylthio, hydroxyl, hydroxylamino and nitro; Q2
is absent, NR5 or O, wherein R5 is H, Ci-6 acyl, Ci-6
alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-7 cycloalkyl, or
C3-7-cycloalkyl-Ci-3-alkylene, wherein said Ci-6 alkyl
is optionally substituted with one or more
substituents selected independently from the group
consisting OfCi-6 acyl, Ci-6 acyloxy, C2-6 alkenyl,
Ci-6 alkoxy, Ci-6 alkyl, Ci-6 alkylamino, Ci-6
alkylcarboxamide, C2-6 alkynyl, Ci-6 alkylsulfonamide,
Cm6 alkylsulfinyl, Ci-6 alkylsulfonyl, Ci-6 alkylthio,
Ci-6 alkylthiocarboxamide, Ci-6 alkylthioureyl, Ci 6
alkylureyl, amino, di-Ci-6-alkylamino, Cm6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Ci-6-alkylcarboxamide,
di-Ci-6-alkylsulfonamide, di-Ci-6-
alkylthiocarboxamido, Ci-6 haloalkoxy, Ci-6 haloalkyl,
halogen, Ci-6 haloalkylsulfinyl, Ci-6
haloalkylsulfonyl, Ci-6 haloalkylthio, hydroxyl,
hydroxylamino and nitro; W is N or CH; X is N or CR6;
Y is N or CR7; Z is N or CR8; V is absent, Ci-3
heteroalkylene, or Ci-3 alkylene wherein each are
optionally substituted with one or more substituents
selected independently from the group consisting of
C]-3 alkyl, Ci-6 alkoxy, carboxy, cyano, Ci-3
haloalkyl, and halogen; R6, R7, and R are each
independently selected from the group consisting of H,
C]-6 acyl, Ci- acyloxy, C2-6 alkenyl, Ci-6 alkoxy,
Ci-6 alkyl, Ci-6 alkylamino, Ci-6 alkylcarboxamide,
C2-6 alkynyl, Cialkylsulfonamide, Ci-6 alkylsulfinyl,
C1-6 alkylsulfonyl, Ci-6 alkylthio, Ci-6
alkylthiocarboxamide, Ci6alkylthioureyl, Q -6
alkylureyl, amino, di-Ci.6-alkylamino, C1-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-C1-6-alkylcarboxamide,
di-Ci.6-alkylsulfonamide, di-Q -6-
alkylthiocarboxamido, Q -6 haloalkoxy, C -6 haloalkyl,
halogen, Ci 6 haloalkylsulfinyl, Ci-6
haloalkylsulfonyl, Ci 6 haloalkylthio, hydroxyl,
hydroxylamino and nitro, wherein said C2-6 alkenyl,
Ci-6 alkyl, C2-6 alkynyl and C3-6 cycloalkyl are each
optionally substituted with one or more substituents
independently selected from the group consisting
OfCi-6 acyl, Ci-6 acyloxy, C2-6 alkenyl, Ci-6 alkoxy,
Ci-6 alkyl, Ci-6 alkylamino, Ci-6 alkylcarboxaniide,
C2-6 alkynyl, Q -6 alkylsulfonamide, Ci-6
alkylsulfinyl, Ci-6 alkylsulfonyl, Ci 6 alkylthio,
Ci-6 alkylthiocarboxamide, C -6 alkylthioureyl, Q -
alkylureyl, amino, di-Q -6-alkylamino, Ci-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Q^-alkylcarboxamide, di-Q
-6-alkylsulfbnamide, di-Q-e-alkylthiocarboxamido, Ci-6
haloalkoxy, Ci-6 haloalkyl, halogen, C1-6
haloalkylsulfinyl, Q -6 haloalkylsulfonyl, Ci-6
haloalkylthio, hydroxyl, hydroxylamino and nitro; Ar
is aryl or heteroaryl optionally substituted with R9,
Ri0, Rn, R12, and Ri3; R9 is selected from the group
consisting of Q .6 acyl, Q .6 acylsulfonamide, Ci-6
acyloxy, C2-6 alkenyl, Ci-6 alkoxy, Ci-6 alkyl, Ci-6
alkylamino, C .6 alkylcarboxamide, C2-6 alkynyl, Ci-6
alkylsulfonamide, Q -6 alkylsulfinyl, Q .6
alkylsulfonyl, Ci-6 alkylthio, Ci-6
alkylthiocarboxamide, Ci-6 alkylthioureyl, Ci-6
alkylureyl, amino, aryl, arylcarbonyl, arylsulfonyl,
di-Q -6-alkylamino, carbamimidoyl, Ci-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Q -6- alkylcarboxamide, di-Q.
6-alkylsulfonamide, di-Ci- -alkylthiocarboxamido,
guanidine, Q -6 haloalkoxy, Ci-6 haloalkyl, halogen,
Ci-6 haloalkylsulfinyl, Ci-6 haloalkylsulfonyl, Ci-6
haloalkylthio, heterocyclic, heterocyclicsulfonyl,
heteroaryl, hydroxyl, hydroxylamino, nitro, C3-6
oxo-cycloalkyl, phenoxy, sulfonamide, sulfonic acid
and thiol; and wherein each R9 is optionally
substituted with one or more substituents selected
independently from the group consisting of Ci-6 acyl,
Ci-6 acylsulfonamide, Ci-6 acyloxy, C2-6 alkenyl, Ci-6
alkoxy, Ci 6 alkyl, C1-6 alkylamino, Ci-6
alkylcarboxamide, C2-6 alkynyl, Q -6 alkylsulfonamide,
Ci-6 alkylsulfinyl, Ci-6 alkylsulfonyl, Ci-6
alkylthio, Ci- alkylthiocarboxamide, Ci-6
alkylthioureyl, Ci-6 alkylureyl, amino, aryl,
arylcarbonyl, arylsulfonyl, di-Q -6-alkylamino, C1-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3.6
cycloalkyl, di-Ci- -alkylcarboxamide, di-Q.
6-alkylsulfonamide, di-Q-e-alkylthiocarboxamido, Ci-6
haloalkoxy, Ci-6 haloalkyl, halogen, Ci-6
haloalkylsulfinyl, Q -6 haloalkylsulfonyl, Ci-6
haloalkylthio, heteroaryl, heteroarylcarbonyl,
heteroarylsulfonyl, heterocyclic, hydroxyl,
hydroxylamino, and nitro; Rio, Rn, Ri2, and Ri3 are
independently selected from the group consisting
OfCi-6 acyl, Q -6 acyloxy, C2-6 alkenyl, Ci-6 alkoxy,
C -6 alkyl, Ci-6 alkylamino, Ci-6 alkylcarboxamide,
C2-6 alkynyl, Q - alkylsulfonamide, Ci-6
alkylsulfinyl, Ci-6 alkylsulfonyl, Ci-6 alkylthio,
Ci-6 alkylthiocarboxamide, Q - alkylthioureyl, Ci-6
alkylureyl, amino, di-Q -6-alkylamino, Ci-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Q -6-alkylcarboxamide, di-Q.
6-alkylsulfonamide, di-Q -6- alkylthiocarboxamido, Q
-6 haloalkoxy, Q -6 haloalkyl, halogen, Q -6
haloalkylsulfinyl, Q -6 haloalkylsulfonyl, Ci-6
haloalkylthio, hydroxyl, hydroxylamino, nitro, and
thiol; or two adjacent Rio,Rn , Ri2, and R 3 groups
together with the atoms to which they are bonded form
a 5, 6 or 7 member cycloalkyl, 5, 6 or 7 member
cycloalkenyl, or 5, 6 or 7 member heterocyclic group
wherein the 5, 6 or 7 member group is optionally
substituted with halogen or oxo; and R2 is selected
from the group consisting of H, Q -6 acyl, Ci-6
acyloxy, C2-6 alkenyl, Ci-6 alkoxy, Ci-6 alkyl, -
alkylamino, Ci-6 alkylcarboxamide, C2-6 alkynyl, Ci 6
alkylsulfonamide, Ci-6 alkylsulfinyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, Ci-6
alkylthiocarboxamide, Ci-6 alkylthioureyl, C]-6
alkylureyl, amino, aryl, arylcarbonyl, aryloxy,
di-C].6-alkylamino, carbamimidoyl, Ci-6
alkoxycarbonyl, C3.7-cycloalkoxycarbonyl, carboxamide,
carboxy, cyano, C3.6 cycloalkyl, di-Ci -6-
alkylcarboxamide, di-Ci-6-alkylsulfonamide,
di-Ci^-alkylthiocarboxamido, guanidine, Ci-6
haloalkoxy, Ci-6 haloalkyl, halogen, 6
haloalkylsulfinyl, Ci-6 haloalkylsulfonyl, C1-6
haloalkylthio, heteroaryl, heteroaryl-Ci. 3-alkylene,
heteroarylcarbonyl, heteroaryloxy,
heterocycliccarboxamide, hydroxyl, hydroxylamino and
nitro; wherein each R2 is optionally substituted with
one or more substituents selected independently from
the group consisting of Ci-6 acyl, Ci 6 acyloxy, C2.6
alkenyl, Ci-6 alkoxy, Ci-6 alkyl, C]-6 alkylamino,
Ci-6 alkylcarboxamide, C2-6 alkynyl, Ci-6
alkylsulfonamide, Ci-6 alkylsulfinyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, Ci-6
alkylthiocarboxamide, Ci-6 alkylthioureyl, Q - 6
alkylureyl, amino, aryl, di-Ci.6-alkylamino, Ci
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Ci- -alkylcarboxamide,
di-Ci_6-alkylsulfonamide,
di-Ci-e-alkylthiocarboxamido, Ci-6 haloalkoxy, Ci-
haloalkyl, halogen, Ci-6 haloalkylsulfinyl, Ci-6
haloalkylsulfonyl, Ci-6 haloalkylthio, heterocyclic,
heteroaryl, hydroxyl, hydroxylamino and nitro, and
wherein Ci-6 alkyl is further optionally substituted
with one or more substituents selected independently
from the group consisting OfCi -6 acyl, Ci 6 alkoxy,
Ci-6 alkylamino, Ci-6 alkylcarboxamide, Ci-6
alkylsulfonamide, Ci-6 alkylsulfinyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, C]-6 alkylureyl, amino,
di-Ci-6-alkylamino, Gi-6 alkoxycarbonyl, carboxamide,
carboxy, cyano, C3-6 cycloalkyl, di-Ci-
-alkylcarboxamide, di-C]-6- alkylsulfonamide, Ci-6
haloalkoxy, Ci-6 haloalkyl, halogen, Ci-6
haloalkylsulfinyl, C -6 haloalkylsulfonyl, Ci-6
haloalkylthio, heterocyclic, hydroxyl, hydroxylamino
and nitro. One aspect of the present invention
pertains to pharmaceutical compositions comprising at
least one compound of the present invention and a
pharmaceutically acceptable carrier. One aspect of the
present invention pertains to methods for the
treatment of a metabolicrelated disorder in an
individual comprising administering to the individual
in need of such treatment a therapeutically effective
amount of a compound of the present invention or a
pharmaceutical 



composition thereof. One aspect of the present
invention pertains to methods of decreasing food
intake of an individual comprising administering to
the individual in need thereof a therapeutically
effective amount of a compound of the present
invention or pharmaceutical composition thereof. One
aspect of the present invention pertains to methods of
inducing satiety in an individual comprising
administering to the individual in need thereof a
therapeutically effective amount of a compound of the
present invention or pharmaceutical composition
thereof.One aspect of the present invention pertains
to methods of controlling or decreasing weight gain of
an individual comprising administering to the
individual in need thereof a therapeutically effective
amount of a compound of the present invention or
pharmaceutical composition thereof. One aspect of the
present invention pertains to methods of modulating a
RUP3 receptor in an individual comprising contacting
the receptor with a compound of the present invention.
In some embodiments, the compound is an agonist for
the RUP3 receptor. In some embodiments, the modulation
of the RUP3 receptor is the treatment of a
metabolic-related disorder. Some embodiments of the
present invention include a method of modulating a
RUP3 receptor in an individual comprising contacting
the receptor with a compound of the present invention
wherein the modulation of the RTJP3 receptor reduces
food intake of the individual. Some embodiments of the
present invention include a method of modulating a
RUP3 receptor in an individual comprising contacting
the receptor with a compound of the present invention
wherein the modulation of the RUP3 receptor induces
satiety in the individual. Some embodiments of the
present invention include a method of modulating a
RUP3 receptor in an individual comprising contacting
the receptor with a compound of the present invention
wherein the modulation of the RUP3 receptor controls
or reduces weight gain of the individual. One aspect
of the present invention pertains to use of a compound
of the present invention for production of a
medicament for use in the treatment of a
metabolic-related disorder. One aspect of the present
invention pertains to use of a compound of the present
invention for production of a medicament for use in
decreasing food intake in an individual. One aspect of
the present invention pertains to use of a compound of
the present invention for production of a medicament
for use of inducing satiety in an individual. One
aspect of the present invention pertains to use of a
compound of the present invention for production of a
medicament for use in controlling or decreasing weight
gain in an individual. One aspect of the present
invention pertains to a compound of the present
invention for use in a method of treatment of the
human or animal body by therapy. One aspect of the
present invention pertains to a compound of the
present invention for use in a method of treatment of
a metabolic-related disorder of the human or animal
body by therapy. Some embodiments of the present
invention pertain to methods wherein the human has a
body mass index of about 18.5 to about 45. In some
embodiments, the human has a body mass index of about
25 to about 45. In some embodiments, the human has a
body mass index of about 30 to about 45. In some
embodiments, the human has a body mass index of about
35 to about 45. In some embodiments the individual is
a mammal. In some embodiments the mammal is a human.
In some embodiments, the metabolic-related disorder is
hyperlipidemia, type 1 diabetes, type 2 diabetes
mellitus, idiopathic type 1 diabetes (Type Ib), latent
autoimmune diabetes in adults (LADA), early-onset type
2 diabetes (EOD), youth-onset atypical diabetes
(YOAD), maturity onsetdiabetes of the young (MODY),
malnutrition-related diabetes, gestational diabetes,
coronary heart disease, ischemic stroke, restenosis
after angioplasty, peripheral vascular disease,
intermittent claudication, myocardial infarction (e.g.
necrosis and apoptosis), dyslipidemia, post-prandial
lipemia, conditions of impaired glucose tolerance
(IGT), conditions of impaired fasting plasma glucose,
metabolic acidosis, ketosis, arthritis, obesity,
osteoporosis, hypertension, congestive heart failure,
left ventricular hypertrophy, peripheral arterial
disease, diabetic retinopathy, macular degeneration,
cataract, diabetic nephropathy, glomerulosclerosis,
chronic renal failure, diabetic neuropathy, metabolic
syndrome, syndrome X, premenstrual syndrome, coronary
heart disease, angina pectoris, thrombosis,
atherosclerosis, myocardial infarction, transient
ischemic attacks, stroke, vascular restenosis,
hyperglycemia, hyperinsulinemia, hyperlipidemia,
hypertrygliceridemia, insulin resistance, impaired
glucose metabolism, conditions of impaired glucose
tolerance, conditions of impaired fasting plasma
glucose, obesity, erectile dysfunction, skin and
connective tissue disorders, foot ulcerations and
ulcerative colitis, endothelial dysfunction and
impaired vascular compliance. In some embodiments, the
metabolic-related disorder is type I diabetes, type II
diabetes, inadequate glucose tolerance, insulin
resistance, hyperglycemia, hyperlipidemia,
hypertriglyceridemia, hypercholesterolemia,
dyslipidemia or syndrome X. In some embodiments, the
metabolic-related disorder is type II diabetes. In
some embodiments, the metabolic-related disorder is
hyperglycemia. In some embodiments, the
metabolic-related disorder is hyperlipidemia. In some
embodiments, the metabolic-related disorder is
hypertriglyceridemia. In some embodiments, the
metabolic-related disorder is type I diabetes. In some
embodiments, the metabolic-related disorder is
dyslipidemia. In some embodiments, the
metabolic-related disorder is syndrome X. One aspect
of the present invention pertains to a method of
producing a pharmaceutical composition comprising
admixing at least one compound, as described herein,
and a pharmaceutically acceptable carrier. The
inventions described in this application were made by
Arena Pharmaceuticals, Inc as a result of activities
undertaken within the scope of a December 20, 2004
joint research agreement between Ortho-McNeil
Pharmaceutical, Inc. and Arena Pharmaceuticals, Inc.
Applicant reserves the right to exclude any one or
more of the compounds from any of the embodiments of
the invention. Applicant additionally reserves the
right to exclude any disease, condition or disorder
from any of the embodiments of the invention. BRIEF
DESCRIPTION OF THE DRAWINGS Figure IA shows RT-PCR
analysis of RUP3 expression in human tissues. A total
of twenty-two (22) human tissues were analyzed. Figure
IB shows the cDNA Dot-Blot analysis of RUP 3
expression in human tissues. Figure 1C shows analysis
of RUP3 by RT-PCR with isolated human pancreatic
islets of Langerhans.Figure ID shows analysis of RUP3
expression with cDNAs of rat origin by RT-PCR. Figure
2A shows a polyclonal anti-RUP3 antibody prepared in
Rabbits. Figure 2B shows the expression of RUP3 in
insulin-producing b cells of pancreatic islets. Figure
3 shows in vitro functional activities of RUP3. Figure
4 shows a RUP3 RNA blot. DETAILED DESCRIPTION OF THE
INVENTION DEFINITIONS The scientific literature that
has evolved around receptors has adopted a number of
terms to refer to ligands having various effects on
receptors. For clarity and consistency, the following
definitions will be used throughout this patent
document. AGONISTS shall mean moieties that interact
and activate the receptor, such as the RUP3 receptor
and initiates a physiological or pharmacological
response characteristic of that receptor. For example,
when moieties activate the intracellular response upon
binding to the receptor, or enhance GTP binding to
membranes. AMINO ACID ABBREVIATIONSused herein are set
out in TABLE 1:The term ANTAGONISTS is intended to
mean moieties that competitively bind to the receptor
at the same site as agonists (for example, the
endogenous ligand), but which do not activate the
intracellular response initiated by the active form of
the receptor, and can thereby inhibit the
intracellular responses by agonists or partial
agonists. Antagonists do not diminish the baseline
intracellular response in the absence of an agonist or
partial agonist. CHEMICAL GROUP, MOIETY OR RADICAL:
The term "Cx-6 acyl" refers to a Q -6 alkyl radical
attached directly to the carbon of a carbonyl group
wherein the definition for alkyl is as described
herein; some examples include, but not limited to,
acetyl, propionyl, "-butanoyl, zs-butanoyl,
sec-butanoyl, f-butanoyl (also referred to as
pivaloyl), pentanoyl and the like. The term "Ci -6
acyloxy" refers to an acyl radical attached directly
to an oxygen atom [-OC(=O)-C1-6 alkyl] wherein acyl
has the same definition has described herein; some
examples include but not limited to acetyloxy
[-OC(=O)CH3], propionyloxy, butanoyloxy,
/so-butanoyloxy, sec-butanoyloxy, t-butanoyloxy and
the like. The term "Ci -6 acylsulfonamide" refers to a
Ci-6 acyl attached directly to the nitrogen of the
sulfonamide, wherein the definitions for Ci-6 acyl and
sulfonamide have the same meaning as described herein,
and a Ci-6 acylsulfonamide can be represented by the
following formula: alkyl Some embodiments of the
present invention are when acylsulfonamide is a C1.5
acylsulfonamide, some embodiments are C1.4
acylsulfonamide, some embodiments are Ci-3 



acylsulfonamide, and some embodiments are Ci-
acylsulfonamide. Examples of an acylsulfonamide
include, but not limited to, acetylsulfamoyl
[-S(=O)2NHC(=O)Me], propionylsulfamoyl
[-S(=O)2NHC(=O)Et], isobutyrylsulfamoyl,
butyrylsulfamoyl, 2-methylbutyrylsulfamoyl,
3-methyl-butyrylsulfamoyl,
2,2-dimethyl-propionylsulfamoyl, pentanoylsulfamoyl,
2-methyl-pentanoylsulfamoyl,
3-methyl-pentanoylsulfamoyl,
4-methylpentanoylsulfamoyl, and the like. The term
"C2-6 alkenyl" refers to a radical containing 2 to 6
carbons wherein at least one carbon-carbon double bond
is present, some embodiments are 2 to 4 carbons, some
embodiments are 2 to 3 carbons, and some embodiments
have 2 carbons. Both E and Z isomers are embraced by
the term "alkenyl." Furthermore, the term "alkenyl"
includes diand tri-alkenyls. Accordingly, if more than
one double bond is present then the bonds may be all E
or Z or a mixtures of E and Z. Examples of an alkenyl
include vinyl, allyl, 2-butenyl, 3- butenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl,
3-hexenyl, 4-hexenyl, 5-hexanyl, 2,4- hexadienyl and
the like.The term "Ci -6 alkoxy" refers to an alkyl
radical, as defined herein, attached directly to an
oxygen atom (i.e., -O-Ci.6 alkyl). Examples include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
t-butoxy, iso-butoxy, sec-butoxy and the like. The
term "Ci - alkyl" refers to a straight or branched
carbon radical containing 1 to 6 carbons, some
embodiments are 1 to 5 carbons, some embodiments are 1
to 4 carbons, some embodiments are 1 to 3 carbons, and
some embodiments are 1 or 2 carbons. Examples of an
alkyl include, but not limited to, methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, tbutyl,
sec-butyl, n-pentyl, iso-pentyl, sec-pentyl,
neo-pentyl, pent-3-yl, 2-methyl-but-l-yl,
1,2-dimethyl-prop-l-yl, n-hexyl, iso-hexyl, sec-hexyl,
neo-hexyl, l-ethyl-2-methyl-prop-l-yl, 1,2,2-trimethy
1-prop-1-yl, 1,1,2-trimethy 1-prop-1-y1, 1-ethyl-
1-methyl-prop- 1-yl, 1,1- dimethyl-but-1-yl,
1,2-dimethyl-but-l-yl, 2,3-dimethyl-but-l-yl,
2,2-dimethyl-but-l-yl, 1,3- dimethyl-but-1-yl,
hex-3-yl, 2-methyl-pent-l-yl, 3-methyl-pent- 1-yl, and
the like. The term "Ci -6 alkylamino" refers to one
alkyl radical attached directly to an amino radical
(-HN-Ci 6 alkyl) wherein the alkyl radical has the
same meaning as described herein. Some examples
include, but not limited to, methylamino (i.e.,
-HNCH3), ethylamino, npropylamino, iso-propylamino,
n-butylamino, sec-butylamino, iso-butylamino,
t-butylamino, and the like. The term "Ci -
alkylcarboxamide" or "Ci -6 alkylcarboxamido" refers
to a single Ci- 6 alkyl group attached to the nitrogen
of an amide group, wherein alkyl has the same
definition as described herein. The Ci-
alkylcarboxamido may be represented by the following:
O O N C1-6 alkyl Examples include, but not limited to,
N-methylcarboxamide, N-ethylcarboxamide,
N-npropylcarboxamide, N-wo-propylcarboxamide,
N-"-butylcarboxamide, N-secbutylcarboxamide,
N-zso-butylcarboxamide, N-^-butylcarboxamide and the
like. The term "Ci -3 alkylene" refers to a Ci-3
divalent straight carbon group. Examples of a Ci-3
alkylene group include, -CH2-, -CH2CH2-, and
-CH2CH2CH2-. Other examples include, =CH-, =CHCH2-,
=CHCH2CH2- wherein these examples relate generally to
"A2" when E is C (i.e., a carbon atom). The term "Ci
-6 alkylsulfinyl" refers to an alkyl radical attached
directly to a sulfoxide radical of the formula:
-S(=O)- wherein the alkyl radical has the same
definition as described herein. Examples include, but
not limited to, methylsulfinyl, ethylsulf nyl,
n-propylsulfinyl, iso-propylsulf nyl, n-butylsulfinyl,
sec-butylsulfinyl, iso-butylsulf nyl, t-butyl, and the
like. The term "Ci -6 alkylsulfonamide" refers to the
groupswherein Ci 6 alkyl has the same definition as
described herein. The term "Ci_6 alkylsulfonyl" refers
to a alkyl radical attached to a sulfone radical of
the formula: -S(O)2- wherein the alkyl radical has the
same definition as described herein. Examples include,
but not limited to, methylsulfonyl, ethylsulfonyl,
n-propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,
sec-butylsulfonyl, iso-butylsulfonyl, t-butyl, and the
like. The term "Ci -6 alkylthio" refers to a alkyl
radical attached to a sulfide of the formula: -S-
wherein the alkyl radical has the same definition as
described herein. Examples include, but not limited
to, methylsulfanyl (i.e., CH3S-), ethylsulfanyl,
n-propylsulfanyl, isopropylsulfanyl, n-butylsulfanyl,
sec-butylsulfanyl, iso-butylsulfanyl, t-butyl, and the
like. The term "Ci -6 alkylthiocarboxamide" refers to
an alkyl attached directly to a thiocarboxamide group
at either the nitrogen or at the carbon of the
thiocarbonyl and has the following respective
formulae: wherein .4 alkyl has the same definition as
described herein. The term "C -6 alky thioureyl"
refers to the group of the formula: -NC(=S)NH- wherein
one are both of the nitrogens are independently
substituted with the same or different C1.6 alkyl
groups and alkyl has the same definition as described
herein. Examples of an alkylthioureyl include, but not
limited to, CH3NHC(S)NH-, NH2C(S)NCH3-, (CH3)2N(S)NH-,
(CH3)2N(S)NH-, (CH3)2N(S)NCH 3-, CH3CH2NHC(S)NH-,
CH3CH2NHC(S)NCH 3-, and the like. The term "Ci -6
alkylureyl" refers to the group of the formula:
-NC(=0)NH- wherein one are both of the nitrogens are
independently substituted with the same or different
.6 alkyl group wherein alkyl has the same definition
as described herein. Examples of an alkylureyl
include, but not limited to, CH3NHC(O)NH-,
NH2C(O)NCH3-, (CH3)2N(O)NH-, (CHs)2N(O)NH-,
(CHs)2N(O)NCH3-, CH3CH2NHC(O)NH-, CH3CH2NHC(O)NCH 3-,
and the like. The term "C2-6 alkynyl" refers to a
radical containing 2 to 6 carbons and at least one
carbon-carbon triple bond (-CC-), some embodiments are
2 to 4 carbons, some embodiments are 2 to 3 carbons,
and some embodiments have 2 carbons (-C CH). Examples
of a C2. alkynyl include, but not limited to, ethynyl,
1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl,
3-butynyl, 1- pentynyl, 2-pentynyl, 3-pentynyl,
4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl,
4-hexynyl, 5- hexynyl and the like. The term C -
alkynyl includes di- and tri-ynes. The term "amino"
refers to the group -NH 2.The term "aryl" refers to an
aromatic ring radical containing 6 to 10 ring carbons.
Examples include phenyl, naphthyl, and the like. The
term "arylcarbonyl" refers to an aryl group attached
directly to the carbon of a carbonyl group, wherein
aryl has the same definition as described herein.
Examples include phenylcarbonyl (or also referred to
as benzoyl), naphthalene- 1-carbonyl,
naphthalene-2-carbonyl, and the like. The term
"aryloxy" refers to an aryl group attached directly to
an oxygen atom [i.e., aryl-O-] wherein aryl has the
same definition as described herein. Examples include,
but not limited to, phenoxy, naphthalen-1-yloxyl,
naphthalen-2-yloxy, and the like. The term
"arylsulfonyl" refers to an aryl group attached
directly to the sulfur of a sulfonyl group [i.e.,
-SC=O)2-] wherein aryl has the same definition as
described herein. Examples include benzenesulfonyl,
naphthalene- 1-sulfonyl, naphthalene-2-sulfonyl, and
the like. The term refers to an alkoxy group attached
directly to the carbon of a carbonyl and can be
represented by the formula -C(=O)O-Ci. 6-alkyl,
wherein the Ci 6 alkyl group is as defined herein. In
some embodiments, the Ci- -alkoxycarbonyl group is
further bonded to a nitrogen atom and together form a
carbamate group (e.g., NC(=O)O-Ci-6- alkyl). Examples
include, but not limited to, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, zso-propoxycarbonyl,
butoxycarbonyl, sec-butoxycarbonyl, isobutoxycarbonyl,
f-butoxycarbonyl, "-pentoxycarbonyl, z
s-pentoxycarbonyl, tpentoxycarbonyl,
weo-pentoxycarbonyl, "-hexyloxy carbonyl, and the
like. The term "carbamimidoyl" refers to a group of
the following chemical formula: The term "carboxamide"
refers to the group -C(=O)NH 2. The term "carboxy" or
"carboxyl" refers to the group -CO H; also referred to
as a carboxylic acid group. The term "cyano" refers to
the group -CN. The term "C3-7 cycloalkyl" refers to a
saturated ring radical containing 3 to 7 carbons; some
embodiments contain 3 to 6 carbons ("C 3.6
cycloalkyl"); some embodiments contain 3 to 5 carbons
("C 3-5 cycloalkyl"); some embodiments contain 3 to 4
carbons ("C 3-4 cycloalkyl"). Examples include
cyclopropyl, cyclobutyl, cyclopentyl, cyclopenyl,
cyclohexyl, cycloheptyl and the like. The term
"C3-7-cycloalkyl-Ci -3-alkylene" refers to a Ci-
divalent straight chain carbon group bonded to a
C3-7-cycloalkyl group. Examples include,
cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl,
2-cyclopropyl-ethyl, 2-cyclobutylethyl,
2-cyclopentyl-ethyl, and the like.The term
"C3-7-CyClOaIkOXy" refers to a cycloalkyl, as defined
herein, attached 



directly to an oxygen atom (i.e., -0-C 3-7
cycloalkyl). Example include, but not limited to,
cyclopropoxy, cyclobutoxy, cyclopentoxy, and the like.
The term "C3-7-cycloalkoxycarbonyI" refers to a C3-7
cycloalkoxy group attached directly to the carbon of a
carbonyl group, and can be represented by the formula:
-C(=0)0- C3-7-cycloalkyl, wherein the cycloalkyl group
has as described herein. In some embodiments, the
C3-7-cycloalkoxycarbonyl group is bonded to a nitrogen
atom and together form a carbamate group (e.g.,
NC(=O)O-C 3.7-cycloalkyl). Examples include, but not
limited to, cyclopropoxycarbonyl, cyclobutoxycarbonyl,
cyclopentoxycarbonyl, and the like. The term "C3.6
cycloalkylene" refers to a divalent cycloalkyl
radical, where cycloalkyl is as defined herein,
containing 3 to 6 carbons; some embodiments contain 3
to 5 carbons; some embodiments contain 3 to 4 carbons.
In some embodiments, the two bonding groups are on the
same carbon, for example: In some embodiments, the two
bonding groups are on different carbons. The term
"di-Ci -6-dialkyIainino" refers to an amino
substituted with two of the same or different alkyl
radicals wherein alkyl radical has the same definition
as described herein. Some examples include, but not
limited to, dimethylamino, methylethylamino,
diethylamino, methylpropylamino, methylisopropylamino,
ethylpropylamino, ethylisopropylamino, dipropylamino,
propylisopropylamino and the like. The term "di-Ci
-6-alkylcarboxamide" or "di-Ci^-alkylcarboxamido"
refers to two Ci-6 alkyl radicals, that are the same
or different, attached to an amide group, wherein
alkyl has the same definition as described herein. A
di-Ci. 6-alkylcarboxamido can be represented by the
following groups: O O - N N Ci_6 alkyl I I C1-6 alkyl
C1-6 alkyl wherein -6 has the same definition as
described herein. Examples of a dialkylcarboxamide
include, but not limited to, N,N-dimethylcarboxamide,
N-methyl-N-ethylcarboxamide, N5Ndiethylcarboxamide,
N-methyl-N-isopropylcarboxamide, and the like. The
term "di-Ci -6-alkylsulfonamide" refers to two C1-6
alkyl radicals, that are the same or different,
attached to a sulfonamide group, wherein alkyl has the
same definition as described herein. A di-Ci.
6-alkylsulfonamide can be represented by the following
groups:alkyl Examples include, but not limited to,
dimethylsulfamoyl [-S(=O)2N(CH3)2],
ethylmethylsulfamoyl, methanesulfonyl-methyl-amino
[-N(CH3)S(=O) 2CH3], ethylmethanesulfonyl- amino
[-N(CH2CH3)SC=O)2CH3], and the like. The term "di-Ci
-6-alkylthiocarboxamido" or "di-Ci.
6-alkylthiocarboxamide"refers to two Ci-6 alkyl
radicals, that are the same or different, attached to
a thioamide group, wherein alkyl has the same
definition as described herein. A C1
dialkylthiocarboxamido can be represented by the
following groups: Examples of a dialkylthiocarboxamide
include, but not limited to,
N,Ndimethylthiocarboxamide,
N-methyl-N-ethylthiocarboxamide and the like. The term
"guanidine" refers to a group of the following
chemical formula: The term "Ci_6 haloalkoxy" refers to
a haloalkyl, as defined herein, which is directly
attached to an oxygen atom. Examples include, but not
limited to, difluoromethoxy, trifluoromethoxy (OCF ),
2,2,2-trifluoroethoxy, pentafluoroethoxy and the like.
The term "Ci -6 haloalkyl" refers to an alkyl group,
defined herein, wherein the alkyl is substituted with
one halogen up to fully substituted, a fully
substituted haloalkyl can be represented by the
formula CnL2n+i wherein L is a halogen and "n" is 1,
2, 3, 4, 5, or 6 and when more than one halogen is
present then they may be the same or different and
selected from the group consisting of F, Cl, Br and I,
in some embodiments, halogen is F. Examples of
haloalkyl groups include, but not limited to,
fluoromethyl, difluoromethyl, trifluoromethyl,
chlorodifluoromethyl, 2,2,2-trifluoroethyl,
pentafluoroethyl, and the like. The term "C1-6
haloalkylsulfinyl" refers to a Ci-6 haloalkyl radical
directly attached to the sulfur of a sulfoxide group
of the formula: -S(=O)-, wherein the Ci-6 haloalkyl
radical has the same definition as described herein.
Examples include, but not limited to,
trifluoromethylsulf nyl, 2,2,2-trifluoroethylsulfinyl,
2,2-difluoroethylsulfinyl and the like. The term "Ci -
haloalkylsulfonyl" refers to a haloalkyl radical
directly attached to the sulfur of a sulfone group of
the formula: -S(=0) 2- wherein haloalkyl has the same
definition as described herein. Examples include, but
not limited to, trifluoromethylsulfonyl, 2,2,2-
trifluoroethylsulfonyl, 2,2-difluoroethylsulfonyl and
the like.The term "Ci -6 haloalkylthio" refers to a
haloalkyl radical directly attached to a sulfur
wherein the haloalkyl has the same meaning as
described herein. Examples include, but not limited
to, trifluoromethylthio (i.e., CF3S-),
1,1-difluoroethylthio, 2,2,2- trifluoroethylthio and
the like. The term "halogen" or "halo" refers to to a
fluoro, chloro, bromo or iodo group. The term "Ci -3
heteroalkylene" refers to an alkylene bonded to a
heteroatom selected from -O-, -S-, -S(=O)-, -S(=O)2-,
and -NH-. Some represented examples include, but not
limited to, the groups of the following formulae: and
the like. The term "heteroaryl" refers to an aromatic
ring system that may be a single ring, two fused rings
or three fused rings wherein at least one ring carbon
is replaced with a heteroatom selected from, but not
limited to, the group consisting of O, S,N, and NH.
Examples of heteroaryl groups include, but not limited
to, pyridyl, benzofuranyl, pyrazinyl, pyridazinyl,
pyrimidinyl, triazinyl, quinoline, benzoxazole,
benzothiazole, lH-benzimidazole, isoquinoline,
quinazoline, quinoxaline, pyrrole, indole, and the
like. Other examples include, but not limited to,
heteroaryl groups in TABLE 3, TABLE 4, and the like.
The term "heteroaryl-Ci -3-alkylene" refers to a
heteroaryl that is directly attached to an alkylene
group, wherein both heteroaryl and alkylene are the
same as described herein. Examples of a
heteroaryl-Ci-3-alkylene include, but not limited to,
isoxazol-3-ylmethyl, isoxazol- 4-ylmethyl,
isoxazol-5-ylmethyl, 2-isoxazol-3-yl-ethyl,
2-isoxazol-4-yl-ethyl, 2-isoxazol-5,-ylethyl,
[l,2,4]oxadiazol-3-ylmethyl,
[l,2,4]oxadiazol-5-ylmethyl,
2-[l,2,4]oxadiazol-3-yl-ethyl, 2-
[l,2,4]oxadiazol-5-yl-ethyl, and the like. The term
"heteroarylcarbonyl" refers to a heteroaryl group
attached directly to the carbon of a carbonyl group,
wherein heteroaryl has the same definition as
described herein. Examples include
[l,2,4]oxadiazole-3-carbonyl,
[l,2,4]oxadiazole-5-carbonyl, isoxazole-3- carbonyl,
isoxazole-4-carbonyl, isoxazole-5-carbonyl,
furan-2-carbonyl, furan-3-carbonyl, furan- 4-carbonyl,
furan-5-carbonyl, thiophene-2-carbonyl,
thiophene-3-carbonyl, pyridine-2-carbonyl,
pyridine-3-carbonyl, pyridine-4-carbonyl, and the
like. The term "heteroaryloxy" refers to a heteroaryl
group attached directly to an oxygen atom [i.e.,
heteroaryl-0-] wherein heteroaryl has the same
definition as described herein. Examples include, but
not limited to, [l,2,4]oxadiazole-3-yloxy,
[l,2,4]oxadiazole-5-yloxy, isoxazole-3-yloxy,
isoxazole-4-yloxy, isoxazole-5-yloxy, furan-2-yloxy,
furan-3-yloxy,thiophen-2-yloxy, thiophen-3-yloxy,
pyridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, and
the like. The term "heteroarylsulfonyl" refers to an
heteroaryl group attached directly to the sulfur of a
sulfonyl group [i.e., -S(=O)2-] wherein heteroaryl has
the same definition as described herein. Examples
include, but not limited to,
[l,2,4]oxadiazole-3-sulfonyl, [l,2,4]oxadiazole-5-
sulfonyl, isoxazole-3-sulfonyl, isoxazole-4-sulfonyl,
isoxazole-5-sulfonyl, furan-2-sulfonyl,
furan-3-sulfonyl, thiophene-2-sulfonyl,
thiophene-3-sulfonyl, pyridine-2-sulfonyl, pyridine-3-
sulfonyl, pyridine-4-sulfonyl, and the like. The term
"heterocyclic" refers to a non-aromatic carbon ring
(i.e., cycloalkyl or cycloalkenyl as defined herein)
wherein one, two or three ring carbons are replaced by
a heteroatom selected from, but not limited to, the
group consisting of -O-, -S-, -S(=O)-, -S(=O)2 , and
-NH-, and the ring carbon atoms are optionally
substituted with oxo or thiooxo thus forming a
carbonyl or thiocarbonyl group respectively. The
heterocyclic group can be a 3, 4, 5, 6 or 7-member
containing ring. Examples of a heterocyclic group
include but not limited to aziridin-1-yl,
aziridin-2-yl, azetidin-1-yl, azetidin-2-yl,
azetidin-3-yl, piperidin-1-yl, piperidin-4-yl,
morpholin-4-yl, piperzin-1-yl, piperzin-4-yl,
pyrrolidin-1-yl, pyrrolidin-3-yl, [l,3]-dioxolan-2-yl
and the like. Additional examples of heterocyclic
groups are shown below in TABLE 2 : TABLE 2 , It is
understood that any one of the heterocyclic groups
shown herein can be bonded at any ring carbon or ring
nitrogen as allowed by the respective formula unless
otherwise specified. 



For example, a 2,5-dioxo-imidazolidinyl group may be
bonded at the ring carbon or at either of the two ring
nitrogens to give the following formulae
respectively:The term "heterocycliccarboxamide" or
"heterocycliccarboxamido" refers to a heterocyclic
group, as defined herein, which has at least one
nitrogen ring atom and the ring nitrogen is bonded
directly to the carbon of a carbonyl group forming an
amide. Examples include, but not limited to, The term
"heterocyclicsulfonyl" refers to a heterocyclic group,
as defined herein, which has at least one ring
nitrogen and the ring nitrogen is bonded directly to
the sulfur of a S(=0) 2- group forming an sulfonamide
group. Examples include, but not limited to, and the
like. The term "hydroxyl" refers to the group -OH. The
term "hydroxylamino" refers to the group -NHOH. The
term "nitro" refers to the group -NO . The term "oxo"
refers generally to a double bonded oxygen; typically
"oxo" is a substitution on a carbon and together form
a carbonyl group. The term "C3.6 oxo-cycloalkyl"
refers to a C3.6 cycloalkyl, as defined herein,
wherein 1 or 2 of the ring carbons is substituted with
an oxo group thus forming a carbonyl group. Examples
of oxo-cycloalkyl groups include, but are not limited
to, 2-oxo-cyclobutyl, 3-oxocyclobutyl,
3-oxo-cyclopentyl, 3-oxo-cyclohexyl, 2-oxo-cyclohexyl,
4-oxo-cyclohexyl, and the like and represented by the
following structures respectively: The term "phenoxy"
refers to the group CeH5O-. The term "phenyl" refers
to the group CeH5-. The term "sulfonamide" refers to
the group -S(=O)2NH2. The term"sulfonic acid" refers
to the group -SO 3H. The term "thiol" refers to the
group -SH.COMPOSITION shall mean a material comprising
at least two compounds or two components; for example,
and without limitation, a Pharmaceutical Composition
is a Composition comprising a compound of the present
invention and a pharmaceutically acceptable carrier.
COMPOUND EFFICACY shall mean a measurement of the
ability of a compound to inhibit or stimulate receptor
functionality, as opposed to receptor binding
affinity. CONTACT or CONTACTINGshall mean bringing the
indicated moieties together, whether in an in vitro
system or an in vivo system. Thus, "contacting" a RUP3
receptor with a compound of the invention includes the
administration of a compound of the present invention
to an individual, for example a human, having a RUP3
receptor, as well as, for example, introducing a
compound of the invention into a sample containing a
cellular or more purified preparation containing a
RUP3 receptor. IN NEED OF TREATMENT as used herein
refers to a judgment made by a caregiver (e.g.
physician, nurse, nurse practitioner, etc. in the case
of humans; veterinarian in the case of animals,
including non-human mammals) that an individual or
animal requires or will benefit from treatment. This
judgment is made based on a variety of factors that
are in the realm of a caregiver's expertise, but that
includes the knowledge that the individual is ill, or
will be ill, as the result of a disease, condition or
disorder that is treatable by the compounds of the
invention. The term "treatment" also refers in the
alternative to "prophylaxis." Therefore, in general,
"in need of treatment" refers to the judgment of the
caregiver that the individual is already ill,
accordingly, the compounds of the present invention
are used to alleviate, inhibit or ameliorate the
disease, condition or disorder. Furthermore, the
phrase also refers, in the alternative, to the
judgment made by the caregiver that the individual
will become ill. In this context, the compounds of the
invention are used in a protective or preventive
manner. INDIVIDUAL as used herein refers to any
animal, including mammals, preferably mice, rats,
other rodents, rabbits, dogs, cats, swine, cattle,
sheep, horses, or primates, and most preferably
humans. INHIBIT or INHIBITING, in relationship to the
term "response" shall mean that a response is
decreased or prevented in the presence of a compound
as opposed to in the absence of the compound. INVERSE
AGONISTS shall mean moieties that bind the endogenous
form of the receptor or to the constitutively
activated form of the receptor, and which inhibit the
baseline intracellular response initiated by the
active form of the receptor below the normal base
level of activity which is observed in the absence of
agonists or partial agonists, or decrease GTP binding
to membranes. Preferably, the baseline intracellular
response is inhibited in the presence of the inverse
agonist by at least 30%, more preferably by at least
50%, and most preferably by at least 75%, as compared
with the baseline response in the absence of the
inverse agonist. LIGAND shall mean an endogenous,
naturally occurring molecule specific for an
endogenous, naturally occurring receptor.As used
herein, the terms MODULATE or MODULATING shall mean to
refer to an increase or decrease in the amount,
quality, response or effect of a particular activity,
function or molecule. PHARMACEUTICAL COMPOSITION shall
mean a composition comprising at least one active
ingredient, whereby the composition is amenable to
investigation for a specified, efficacious outcome in
a mammal (for example, without limitation, a human).
Those of ordinary skill in the art will understand and
appreciate the techniques appropriate for determining
whether an active ingredient has a desired efficacious
outcome based upon the needs of the artisan.
THERAPEUTICALLY EFFECTIVE AMOUNT as used herein refers
to the amount of active compound or pharmaceutical
agent that elicits the biological or medicinal
response in a tissue, system, animal, individual or
human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which
includes one or more of the following: (1) Preventing
the disease; for example, preventing a disease,
condition or disorder in an individual that may be
predisposed to the disease, condition or disorder but
does not yet experience or display the pathology or
symptomatology of the disease, (2) Inhibiting the
disease; for example, inhibiting a disease, condition
or disorder in an individual that is experiencing or
displaying the pathology or symptomatology of the
disease, condition or disorder (i.e., arresting
further development of the pathology and/or
symptomatology), and (3) Ameliorating the disease; for
example, ameliorating a disease, condition or disorder
in an individual that is experiencing or displaying
the pathology or symptomatology of the disease,
condition or disorder (i.e., reversing the pathology
and/or symptomatology). Compounds of the Present
Invention: One aspect of the present invention
encompasses certain substituted aryl and heteroaryl
derivatives as shown in Formula (I): (I) or
pharmaceutically acceptable salt, solvate, hydrate or
N-oxide thereof; wherein Ar, V, Qi, Q , K, E, - , A1,
A2, D', W, X, Y, and Z have the same definitions as
described herein, supra and infra. It is appreciated
that certain features of the invention, which are, for
clarity, described in the context of separate
embodiments, may also be provided in combination in a
single embodiment. Conversely, various features of the
invention which are, for brevity, described in the
context of a single embodiment, may also be provided
separately or in any suitable subcombination.As used
herein, "substituted" indicates that at least one
hydrogen atom of the chemical group is replaced by a
non-hydrogen substituent or group, the non-hydrogen
substituent or group can be monovalent or divalent.
When the substituent or group is divalent, then it is
understood that this group is further substituted with
another substituent or group. When a chemical group
herein is "substituted" it may have up to the full
valance of substitution; for example, a methyl group
can be substituted by 1, 2, or 3 substituents, a
methylene group can be substituted by 1 or 2
substituents, a phenyl group can be substituted by 1,
2, 3, 4, or 5 substituents, a naphthyl group can be
substituted by 1, 2, 3, 4, 5, 6, or 7 substituents and
the like. Likewise, "substituted with one or more
substituents" refers to the substitution of a group
with one substituent up to the total number of
substituents physically allowed by the group. Further,
when a group is substituted with more than one group
they can be identical or they can be different. It is
understood herein that where a moiety is said to be
substituted, that moiety is meant to be the one
recited in the immediately preceding list of
variables. For example, where a Q -6 alkyl group is
substituted by a substituent selected from another Ci
6 alkyl and other substitutents, subsequent language
of "wherein Q -6 alkyl is further optionally
substituted" refers to the immediately preceding Q -6
alkyl substitutent, as opposed to the original Ci-6
alkyl group; such that the original Ci-6 alkyl can be
substituted by another Ci 6 alkyl which is itself
further optionally substituted. It is understood and
appreciated that compounds of the invention may have
one or more chiral centers, and therefore can exist as
enantiomers and/or diastereomers. The invention is
understood to extend to and embrace all such
enantiomers, diastereomers and mixtures thereof,
including, but not limited to, racemates. Accordingly,
some embodiments of the present invention pertain to
compounds of Formula (I) and formulae used throughout
this disclosure that are R enantiomers. Further, some
embodiments of the present invention pertain to
compounds of Formula (I) and formulae used 



throughout this disclosure that are S enantiomers.
When more than one chiral center is present, for
example two chiral centers then, some embodiments of
the present invention include compounds that are RS or
SR enantiomers. In further embodiments, compounds of
the present invention are RR or SS enantiomers. It is
understood that compounds of Formula (I) and formulae
used throughout this disclosure are intended to
represent all individual enantiomers and mixtures
thereof, unless stated or shown otherwise. Compounds
of the invention can also include tautomeric forms,
such as keto-enol tautomers, and the like. Tautomeric
forms can be in equilibrium or sterically locked into
one form by appropriate substitution. It is understood
that the various tautomeric forms are within the scope
of the compounds of the present invention. Compounds
of the invention can also include all isotopes of
atoms occurring in the intermediates and/or final
compounds. Isotopes include those atoms having the
same atomic number but different mass numbers. For
example, isotopes of hydrogen include deuterium and
tritium.In some embodiments, heteroaryl refers to
5-member heteroaryl groups. In some embodiments,
heteroaryl refers to heteroatom containing aromatic
rings selected from the group consisting of the
following formulae: TABLE 3 wherein the 5-member
heteroaryl is bonded at any available position of the
ring, for example, a imidazolyl ring can be bonded at
one of the ring nitrogens (i.e., imidazol-1-yl group)
or at one of the ring carbons (i.e., imidazol-2-yl,
imidazol-4-yl or imiadazol-5-yl group). In some
embodiments, heteroaryl refers to 6-member heteroatom
containing aromatic rings selected from the group
consisting of the following formulae: TABLE 4 wherein
the heteroaryl group is bonded at any ring carbon. In
some embodiments, Ai and A2 are both -CH2- and each
optionally substituted with one or more substituents
(i.e., 1 or 2 substituents for Ai and 1 or 2
substituents for A ) selected independently from the
group consisting of .6 alkyl, C1 alkoxy, and carboxy.
Some embodiments of the present invention pertain to
compounds wherein Ai and A are both -CH2-, forming a
four-member ring, and each Ai and A2 is optionally
substituted with 1 or 2 methyl groups. hi some
embodiments, Ai and A are both -CH2- and can be
represented by Formula (Ib) as illustrated below:(Ib)
wherein each variable in Formula (Ib) has the same
meaning as described herein, supra and infra. In some
embodiments, Ai is -CH2- and A2 is -CH2CH2-, and each
optionally substituted with one or more substituents
(i.e., 1 or 2 substituents for Ai and 1, 2, 3, or 4
substituents for A2) selected independently from the
group consisting of Ci 6 alkyl, Ci-6 alkoxy, and
carboxy. Some embodiments of the present invention
pertain to compounds wherein Ai is -CH2- and A2 is
-CH2CH2-, forming a five-member ring, and Ai is
optionally substituted with 1 or 2 methyl groups and
A2 is optionally substituted with 1, 2, 3 or 4 methyl
groups. In some embodiments, Ai is -CH2- and A2 is
-CH2CH2- and can be represented by Formula (Id) as
illustrated below: (Id) wherein each variable in
Formula (Id) has the same meaning as described herein,
supra and infra. In some embodiments, Ai and A2 are
both -CH2CH2-, and each optionally substituted with
one or more substituents (i.e., 1, 2, 3, or 4
substituents for Ai and 1, 2, 3, or 4 substituents for
A2) selected independently from the group consisting
of Ci-6 alkyl, Ci-6 alkoxy, and carboxy. Some
embodiments of the present invention pertain to
compounds wherein Ai and A2 are both -CH2CH2-, forming
a six-member ring, and each Ai and A2 is optionally
substituted with 1, 2, 3 or 4 methyl groups. In some
embodiments, Ai and A2 are both -CH2CH2- and can be
represented by Formula (If) as illustrated below: (If)
wherein each variable in Formula (If) has the same
meaning as described herein, supra and infra. In some
embodiments, Ai is -CH2CH2-and A2 is -CH2CH CH2-, and
each optionally substituted with one or more
substituents (i.e., 1, 2, 3, or 4 substituents for Ai
and 1, 2, 3, 4, 5, or 6 substituents for A2) selected
independently from the group consisting OfCi-6 alkyl,
Ci- alkoxy, and carboxy.Some embodiments of the
present invention pertain to compounds wherein Ai is
-CH2CH2-and A2 is -CH2CH2CH2-, forming a seven-member
ring, and each A1 and A2 is optionally substituted
with 1, 2, 3 or 4 methyl groups. In some embodiments,
A1 is -CH2CH2-and A2 is -CH2CH2CH2- and can be
represented by Formula (Ih) as illustrated below: (Ih)
wherein each variable in Formula (Ih) has the same
meaning as described herein, supra and infra. In some
embodiments, A1 and A2 are both -CH2CH2CH2-, and each
optionally substituted with one or more substituents
(i.e., 1, 2, 3, 4, 5, or 6 substituents for A1 and 1,
2, 3, 4, 5, or 6 substituents for A2) selected
independently from the group consisting of C alkyl,
C1-O alkoxy, and carboxy. Some embodiments of the
present invention pertain to compounds wherein A1 and
A2 are both -CH2CH2CH2-, forming an eight-member ring,
and each A1 and A2 is optionally substituted with 1,
2, 3 or 4 methyl groups. In some embodiments, A1 and
A2 are both -CH2CH2CH2- and can be represented by
Formula (Ij) as illustrated below: (Ij) wherein each
variable in Formula (Ij) has the same meaning as
described herein, supra and infra. Some embodiments of
the present invention pertain to compounds wherein A1
is -CH2- and A2 is =CHCH2-; or A1 is -CH2CH2- and A2
is =CH-; and each A1 and A2 is optionally substituted
with 1, 2, 3 or 4 methyl groups as permitted. In some
embodiments, A1 is -CH2- and A2 is =CHCH2-; or A1 is
-CH2CH2- and A2 is =CH-, and can be represented by
Formulae (Ik) and (Im), respectively, as illustrated
below: (Ik) (Im)wherein each variable in Formulae (Ik)
and (Im) has the same meaning as described herein,
supra and infra. Some embodiments of the present
invention pertain to compounds wherein Ai is -CH2CH2-
and A2 is =CHCH2-, and Ai is optionally substituted
with 1, 2, 3 or 4 methyl groups and A2 is optionally
substituted with 1, 2 or 3 methyl groups. In some
embodiments, Ai is -CH2CH2- and A2 is =CHCH2- and can
be represented by Formula (Io) as illustrated below:
(Io) wherein each variable in Formula (Io) has the
same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein Ai is -CH2CH2- and A2 is =CHCH2CH2-;
or Ai is -CH2CH2CH2- and A2 is =CHCH2-; and each A and
A2 is optionally substituted with 1, 2, 3 or 4 methyl
groups. In some embodiments, Ai is -CH2CH2- and A2 is
=CHCH2CH2-; or Ai is -CH2CH2CH2- and A2 is =CHCH2-;
and can be represented by Formulae (Iq) and (Is),
respectively, as illustrated below: (iq) (is) wherein
each variable in Formulae (Iq) and (Is) has the same
meaning as described herein, supra and infra. Some
embodiments of the present invention pertain to
compounds wherein Ai is -CH2CH2CH2- and A2 is
=CHCH2CH2-, and each Ai and A2 is optionally
substituted with 1, 2, 3 or 4 methyl groups. In some
embodiments, Ai is -CH2CH2CH2- and A2 is =CHCH2CH2-
and can be represented by Formula (Iu) as illustrated
below: (Iu) wherein each variable in Formula (Iu) has
the same meaning as described herein, supra and
infra.Some embodiments of the present invention
pertain to compounds wherein - is a single bond. In
some embodiments, compounds of the present invention
can be represented by Formula (Iw) as illustrated
below: (Iw) wherein each variable in Formula (Iw) has
the same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein is a double bond. It is understood
that when is a double bond then E is C (i.e., carbon
atom) and E is not N (i.e., a nitrogen atom). Some
embodiments of the present invention pertain to
compounds wherein K is absent. In some embodiments,
compounds of the present invention can be represented
by Formula 



(Iy) as illustrated below: (iy) wherein each variable
in Formula (Iy) has the same meaning as described
herein, supra and infra. In some embodiments, K is
C3-6 cycloalkylene optionally substituted with one or
more substituents selected independently from the
group alkyl, Ci_6 alkoxy, carboxy, cyano, and halogen.
Some embodiments of the present invention pertain to
compounds wherein K is C3.6 cycloalkylene. In some
embodiments, K is selected from the group consisting
of cyclopropylene, cyclobutylene, cyclopentylene, and
cyclohexylene. In some embodiments, K is
cyclobutylene. In some embodiments, K is
cyclopropylene. In some embodiments, compounds of the
present invention can be represented by Formula (Ha)
as illustrated below: wherein each variable in Formula
(Ha) has the same meaning as described herein, supra
and infra.Some embodiments of the present invention
pertain to compounds wherein K is Ci-3 alkylene group
each optionally substituted with one or more
substituents selected independently from the group
consisting of C - alkyl, - alkoxy, carboxy, cyano, and
halogen. Some embodiments of the present invention
pertain to compounds wherein K is Ci 3 alkylene
optionally substituted with 1, 2, 3, or 4 substituents
selected independently from the group consisting
OfCi-6 alkyl, Ci 6 alkoxy, carboxy, cyano, and
halogen. Some embodiments of the present invention
pertain to compounds wherein K is -CH2CH2- optionally
substituted with 1, 2, 3, or 4 substituents selected
independently from the group consisting of -6 alkyl,
Ci- alkoxy, carboxy, cyano, and halogen. Some
embodiments of the present invention pertain to
compounds wherein K is -CH2- optionally substituted
with 1 or 2 substituents selected independently from
the group consisting of Ci alkyl, Ci 6 alkoxy,
carboxy, cyano, and halogen. In some embodiments, K is
-CH2- . In some embodiments, compounds of the present
invention can be represented by Formula (lie) as
illustrated below: (He) wherein each variable in
Formula (lie) has the same meaning as described
herein, supra and infra. Some embodiments of the
present invention pertain to compounds wherein V is
absent. In some embodiments, compounds of the present
invention can be represented by Formula (He) as
illustrated below: (He) wherein each variable in
Formula (He) has the same meaning as described herein,
supra and infra. In some embodiments, V is C]-3
heteroalkylene optionally substituted with one or more
substituents selected independently from the group
consisting OfC]-3 alkyl, C1- alkoxy, carboxy, cyano,
Ci-3 haloalkyl, and halogen. Some embodiments of the
present invention pertain to compounds wherein V is C
-3 heteroalkylene optionally substituted with 1, 2, 3,
or 4 substituents selected independently from the
group consisting of C1-3 alkyl, Ci-6 alkoxy, carboxy,
cyano, Ci-3 haloalkyl, and halogen. Some embodiments
of the present invention pertain to compounds wherein
V is-OCH2CH2- optionally substituted with 1 or 2
substituents selected independently from the group
consisting of Ci-3 alkyl, Ci-6 alkoxy, carboxy, cyano,
Ci-3 haloalkyl, and halogen. In some embodiments, V is
-OCH2CH2- and can be represented by Formula (Hg) as
illustrated below: (Hg) wherein each variable in
Formula (Hg) has the same meaning as described herein,
supra and infra. In some embodiments, V is Ci-3
alkylene optionally substituted with one or more
substituents selected independently from the group
consisting OfCi-3 alkyl, C1 alkoxy, carboxy, cyano,
Ci-3 haloalkyl, and halogen. Some embodiments of the
present invention pertain to compounds wherein V is
Ci-3 alkylene optionally substituted with 1, 2, 3, or
4 substituents selected independently from the group
consisting OfC1-3 alkyl, - alkoxy, carboxy, cyano, Ci
3 haloalkyl, and halogen. Some embodiments of the
present invention pertain to compounds wherein V is
-CH2- optionally substituted with 1 or 2 substituents
selected independently from the group consisting of
Ci-3 alkyl, C1 alkoxy, carboxy, cyano, Ci-3 haloalkyl,
and halogen. In some embodiments, V is -CH2- and can
be represented by Formula (Hi) as illustrated below:
(Hi) wherein each variable in Formula (IH) has the
same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein Qi is NR4. In some embodiments, Qi
is NR4 and can be represented by Formula (Ilk) as
illustrated below: (Ilk) wherein each variable in
Formula (Hk) has the same meaning as described herein,
supra and infra.Some embodiments of the present
invention pertain to compounds wherein R4 is H, or
Ci_6 alkyl. Some embodiments of the present invention
pertain to compounds wherein R4 is H. Some embodiments
of the present invention pertain to compounds wherein
R4 is C3-7 cycloalkyl. In some embodiments, R4 is
cyclopropyl. Some embodiments of the present invention
pertain to compounds wherein R4 is Ci-3- alkylene-C
3.7-cycloalkyl. In some embodiments, R4 is
cyclopropylmethyl (i.e., CC3H5CH2-). Some embodiments
of the present invention pertain to compounds wherein
Qi is O. In some embodiments, Qi is O and can be
represented by Formula (Hm) as illustrated below: (Hm)
wherein each variable in Formula (Hm) has the same
meaning as described herein, supra and infra. In some
embodiments, Qi is S. In some embodiments, Qi is S(O),
also represented as -S(=O)-. In some embodiments, Qi
is S(O)2, also represented as -S(=0) 2- . Some
embodiments of the present invention pertain to
compounds wherein Q2 is absent. In some embodiments,
Q2 is absent and can be represented by Formula (Ho) as
illustrated below: (Ho) wherein each variable in
Formula (Ho) has the same meaning as described herein,
supra and infra. Some embodiments of the present
invention pertain to compounds wherein Q2 is NR5. In
some embodiments, Q2 is NR5 and can be represented by
Formula (Hq) as illustrated below: (Hq) wherein each
variable in Formula (Hq) has the same meaning as
described herein, supra and infra. Some embodiments of
the present invention pertain to compounds wherein R5
is H, C1.6 alkyl, C3-7 cycloalkyl, or
C3-7-cycloalkyl-Ci -3-alkylene.Some embodiments of the
present invention pertain to compounds wherein R5 is
H. Some embodiments of the present invention pertain
to compounds wherein Q2 is O. In some embodiments, Q2
is O and can be represented by Formula (Us) as
illustrated below: (JOa) wherein each variable in
Formula (Us) has the same meaning as described herein,
supra and infra. In some embodiments, W is N. In some
embodiments, W is CH. In some embodiments, X is N. In
some embodiments, X is CRe. In some embodiments, Y is
N. In some embodiments, Y is CR . In some embodiments,
Z is N. In some embodiments, Z is CRg. Some
embodiments of the present invention pertain to
compounds wherein W is CH; X is N or N-oxide; Y is
CR7; and Z is N or N-oxide. In some embodiments, W is
CH; X is N; Y is CR7; and Z is N; and can be
represented by Formula (IIu) as illustrated below:
(Hu) wherein each variable in Formula (IIu) has the
same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein W is CH; X is N or N-oxide; Y is
CR7; and Z is CR8. In some embodiments, W is CH; X is
N; Y is CR7; and Z is CR ; and can be represented by 



Formula (Hw) as illustrated below: (Hw) wherein each
variable in Formula (Hw) has the same meaning as
described herein, supra and infra.Some embodiments of
the present invention pertain to compounds wherein W
is CH; X is CR6; Y is CR7; and Z is N or N-oxide. In
some embodiments, W is CH; X is CR6; Y is CR7; and Z
is N; and can be represented by Formula (Hy) as
illustrated below: (Hy) wherein each variable in
Formula (Hy) has the same meaning as described herein,
supra and infra. Some embodiments of the present
invention pertain to compounds wherein W is N or
Noxide; X is CR6; Y is CR7; and Z is CR8. In some
embodiments, W is N; X is CR6; Y is CR7; and Z is CR8;
and can be represented by Formula (HIa) as illustrated
below: (ma) wherein each variable in Formula (HIa) has
the same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein W is CH; X is CE6; Y is N or
N-oxide; and Z is CR8. In some embodiments, W is CH; X
is CR6; Y is N; and Z is CR8; and can be represented
by Formula (IHc) as illustrated below: (me) wherein
each variable in Formula (HIc) has the same meaning as
described herein, supra and infra. Some embodiments of
the present invention pertain to compounds wherein R6
is selected from the group consisting of H, Ci- alkyl,
and halogen. Some embodiments of the present invention
pertain to compounds wherein R is H. Some embodiments
of the present invention pertain to compounds wherein
R7 is selected from the group consisting of H, C1-6
alkyl, and halogen. Some embodiments of the present
invention pertain to compounds wherein R7 is H.Some
embodiments of the present invention pertain to
compounds wherein R8 is selected from the group
consisting of H, Ci-6 alkyl, and halogen. Some
embodiments of the present invention pertain to
compounds wherein R8 is H. In some embodiments, X is
CH. In some embodiments, Y is CH. In some embodiments,
Z is CH. Some embodiments of the present invention
pertain to compounds wherein W and Y are both CH, and
X and Z are both N. In some embodiments, W and Y are
both CH, and X and Z are both N; and can be
represented by Formula (IHe) as illustrated below:
(HIe) wherein each variable in Formula (IHe) has the
same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein E is N. Some embodiments of the
present invention pertain to compounds wherein E is C
(i.e., a carbon atom). Some embodiments of the present
invention pertain to compounds wherein E is CR3. Some
embodiments of the present invention pertain to
compounds wherein E is CH. Some embodiments of the
present invention pertain to compounds wherein D is
CRiR2. Some embodiments of the present invention
pertain to compounds wherein D is NR . Some
embodiments of the present invention pertain to
compounds wherein E is N and D is CRiR . In some
embodiments, Ri is H. Some embodiments of the present
invention can be represented by Formula (HIg) as
illustrated below: (rag) wherein each variable in
Formula (IHg) has the same meaning as described
herein, supra and infra. Some embodiments of the
present invention pertain to compounds wherein E is
CR3 and D is NR2.Some embodiments of the present
invention can be represented by Formula (HIi) as
illustrated below: (mi) wherein each variable in
Formula (HIi) has the same meaning as described
herein, supra and infra. Some embodiments of the
present invention pertain to compounds wherein R2 is
selected from the group consisting of Q -6 alkyl,
aryl, aryloxy, heteroaryl, and heteroaryloxy; wherein
R2 is optionally substituted with 1, 2, 3, 4, or 5
substituents selected independently from the group
consisting of Ci.6 alkoxy, Ci-6 alkyl, Ci 6
alkylamino, amino, di-Ci -6-alkylamino, Ci-6
alkoxycarbonyl, carboxy, halogen, and heteroaryl, and
wherein Ci-6 alkyl is further optionally substituted
with 1, 2, or 3 substituents selected independently
from the group consisting OfCi - alkylamino, di-Ci-6-
alkylamino, C3-6 cycloalkyl, and halogen. Some
embodiments of the present invention pertain to
compounds wherein R2 is Ci-6 alkyl optionally
substituted Cj.6 alkoxycarbonyl, or carboxy. Some
embodiments of the present invention pertain to
compounds wherein R2 is ethoxycarbonylmethyl (i.e.,
-CH2CO2Et), or carboxymethyl (i.e., -CH2CO2Ff). Some
embodiments of the present invention pertain to
compounds wherein R is aryl optionally substituted
with 1, 2, or 3 substituents selected from the group
consisting OfCi-6 alkoxy, and Ci.6 alkyl. Some
embodiments of the present invention pertain to
compounds wherein R2 is 4-isopropylphenyl,
4-isobutyl-phenyl, or 4-isopropoxy-phenyl. Some
embodiments of the present invention pertain to
compounds wherein R2 is aryloxy optionally substituted
with 1, 2, 3, 4, or 5 halogens. Some embodiments of
the present invention pertain to compounds wherein R2
is 3-fluorophenoxy In some embodiments R2 is a
5-member heteroaryl, for example but not limited to
those shown in TABLE 3, optionally substituted with 1
to 4 substituents selected from the group consisting
OfCi -6 acyl, Ci-6 acyloxy, C2-6 alkenyl, Ci-6 alkoxy,
Ci-6 alkyl, Ci-6 alkylamino, Ci-6 alkylcarboxamide,
C2-6 alkynyl, C]-6 alkylsulfonamide, Ci-6 alkylsulf
nyl, Ci.6 alkylsulfonyl, Ci- alkylthio, Ci-6
alkylthiocarboxamide, Ci-6 alkylthioureyl, C]-6
alkylureyl, amino, aryl, di-Ci -6-alkylamino, carbo-Ci
-6- alkoxy, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-C]-6- alkylsulfonamide, Ci-6
haloalkoxy, C1-6 haloalkyl, halogen,
Ci-6haloalkylsulfmyl, C1-6 haloalkylsulfonyl, Ci-6
haloalkylthio, heterocyclic, heteroaryl, hydroxyl,
hydroxylamino, nitro, and thiol. In some embodiments,
E is N, D is CHR2, and R2 is a 5-member heteroaryl,
for example but not limited to those shown in TABLE 3,
optionally substituted with 1 to 4 substituents
selected from the group consisting OfCi-6 acyl, Ci-6
acyloxy, C2-6 alkenyl, Ci-6 alkoxy, Ci-6 alkyl, Ci-6
alkylamino, Ci-6 alkylcarboxamide, C2-6 alkynyl, Ci-6
alkylsulfonamide, Ci-6 alkylsulfnyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, Ci-6
alkylthiocarboxamide, Ci-6 alkylthioureyl, Ci-6
alkylureyl, amino, aryl, di-Ci-6- alkylamino,
carbo-Ci-6-alkoxy, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Ci-6- alkylcarboxamide,
di-Ci-6-alkylsulfonamide,
di-Ci-6-alkylthiocarboxamido, Ci-6 haloalkoxy, Ci-6
haloalkyl, halogen, Ci-6 haloalkylsulfmyl, Ci-6
haloalkylsulfonyl, Ci-6 haloalkylthio, heterocyclic,
heteroaryl, hydroxyl, hydroxylamino, nitro, and thiol.
Some embodiments of the present invention pertain to
compounds wherein R2 is heteroaryl optionally
substituted with 1, 2, or 3 substituents selected
independently from the group consisting of Ci-6 alkyl,
and heteroaryl, and wherein Ci-6 alkyl is further
optionally substituted with 1, or 2 substituents
selected independently from the group consisting
OfCi-6 alkylamino, di-Ci.6-alkylamino, and C3-6
cycloalkyl. Some embodiments of the present invention
pertain to compounds wherein R2 is 3-isopropyl-
[1,2,4]oxadiazol-5-y1, 3-isobutyl-[
1,2,4]oxadiazol-5-y1, 3-dimethylaminomethyl-
[1,2,4]oxadiazol-5- yl,
3-cyclopropylmethyl-[l,2,4]oxadiazol-5-yl, or
3-pyridin-2-yl-[l,2,4]oxadiazol-5-yl. Some embodiments
of the present invention pertain to compounds wherein
R2 is heteroaryloxy optionally substituted with 1, 2,
or 3 substituents selected independently from Ci-6
alkoxy. Some embodiments of the present invention
pertain to compounds wherein R2 is 5-
isopropoxy-pyridin-2-yloxy. Some embodiments of the
present invention pertain to compounds wherein R2 is
aryl, arylcarbonyl, Ci 6 alkoxycarbonyl,
C3-7-cycloalkoxycarbonyl, heteroaryl, and
heteroarylcarbonyl; wherein each R2 is optionally
substituted with one or more substituents selected
independently from the group consisting OfCi-6 acyl,
C1-6 acyloxy, C2-6 alkenyl, Ci-6 alkoxy, Ci-6 alkyl,
Ci.6 alkylamino, Ci-6 alkylcarboxamide, C2-6 alkynyl,
Ci-6 alkylsulfonamide, Ci-6 alkylsulfnyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, Ci-6
alkylthiocarboxamide, Ci-6 alkylthioureyl, Ci-6
alkylureyl, amino, aryl, di-Ci-6- alkylamino,
carbo-Ci^-aUcoxy, carboxamide, carboxy, cyano, C3-6
cycloalkyl, di-Ci-6- alkylcarboxamide,
di-C1-6-alkylsulfonamide, Ci-6 haloalkoxy, Ci-6 



haloalkyl, halogen, Ci-6 haloalkylsulfmyl, C1-6
haloalkylsulfonyl, C1-6 haloalkylthio, heterocyclic,
heteroaryl, hydroxyl, hydroxylamino, nitro, and thiol.
Some embodiments of the present invention pertain to
compounds wherein R2 is aryl, arylcarbonyl, C]-6
alkoxycarbonyl, C3-7-cycloalkoxycarbonyl, heteroaryl,
and heteroarylcarbonyl; wherein each R2 is optionally
substituted with one or more substituents selected
independently fromthe group consisting of Ci-6 acyl,
Ci 6 alkoxy, C1-6 alkyl, Ci-6 alkylamino, C1-6
alkylcarboxamide, C -6 alkylsulfonyl,
di-Ci-6-alkylamino, carboxamide, carboxy, cyano, Ci 6
haloalkoxy, Ci 6 haloalkyl, halogen, Ci-6
haloalkylsulfonyl, heterocyclic, and hydroxyl. Some
embodiments of the present invention pertain to
compounds wherein R2 is selected from the group
consisting of H, Ci-6 alkyl, aryl, arylcarbonyl, Ci-6
alkoxycarbonyl, C3-7- cycloalkoxycarbonyl, heteroaryl,
heteroaryl-Ci-3-alkylene, heteroarylcarbonyl, and
heteroaryloxy, wherein each R2 is optionally
substituted with 1, 2, 3, or 4 substituents selected
independently from the group consisting OfCi-6 alkoxy,
Ci 6 alkyl, C -6 alkoxycarbonyl, carboxy, C3-6
cycloalkyl, and halogen. Some embodiments of the
present invention pertain to compounds wherein R2 is
Ci-6 alkoxycarbonyl, Ci-6 alkoxycarbonyl substituted
by C3-6 cycloalkyl, or C3-7-cycloalkoxycarbonyl. Some
embodiments of the present invention pertain to
compounds wherein R2 is tertbutoxycarbonyl,
isobutoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
cyclopropylmethoxycarbonyl, 3-methyl-butoxycarbonyl,
cyclobutoxycarbonyl, or 1-ethylpropoxycarbonyl. Some
embodiments of the present invention pertain to
compounds wherein R2 is heteroarylcarbonyl optionally
substituted with 1, 2, 3, or 4 substituents selected
independently from the group consisting of Ci-6
alkoxy, Ci-6 alkyl, and halogen. Some embodiments of
the present invention pertain to compounds wherein R2
is selected from the group consisting of
5-butyl-pyridine-2-carbonyl,
6-chloro-pyridine-2-carbonyl, 6-bromopyridine-
2-carbonyl, 6-methyl-pyridine-2-carbonyl,
6-fluoro-pyridine-2-carbonyl, pyridine-2- carbonyl,
5-bromo-pyridine-3-carbonyl,
5-methyl-pyridine-3-carbonyl, and
5,6-dichloro-pyridine-3- carbonyl. Some embodiments of
the present invention pertain to compounds wherein R2
is heteroaryl optionally substituted with 1, 2, 3, or
4 substituents selected independently from the group
consisting OfCi-6 alkoxy, Ci-6 alkyl, and halogen.
Some embodiments of the present invention pertain to
compounds wherein R2 is 5-fluoropyridin- 2-yl,
5-isopropoxy-pyridin-2-yl, or
3-isopropyl-[l,2,4]oxadiazol-5-yl. Some embodiments of
the present invention pertain to compounds wherein R2
is heteroaryl- Ci-3-alkylene optionally substituted
with 1, 2, or 3 substituents selected independently
from Ci-6 alkyl. Some embodiments of the present
invention pertain to compounds wherein R is
3-isopropyl- [l,2,4]oxadiazol-5-ylmethyl,
or2-(3-isopropyl-[l,2,4]oxadiazol-5-yl)-ethyl. Some
embodiments of the present invention pertain to
compounds wherein R2 is Ci-6 alkyl optionally
substituted with a Ci-6 alkoxycarbonyl or carboxy
group. Some embodiments of the present invention
pertain to compounds wherein R2 is
ethoxycarbonylmethyl (-CH2CO2Et), carboxymethyl
(-CH2CO2H), 2-ethoxycarbonyl-ethyl (- CH2CH2CO2Et), or
2-carboxy-ethyl (-CH2CH2CO2H).Some embodiments of the
present invention pertain to compounds wherein R2 is
aryl optionally substituted with 1, 2, or 3, C1 alkoxy
groups. Some embodiments of the present invention
pertain to compounds wherein R2 is 4-
isopropoxy-phenyl. Some embodiments of the present
invention pertain to compounds wherein Ar is aryl or
heteroaryl optionally substituted with R9, R10, Rn,
Rn, and Ri3. Some embodiments of the present invention
pertain to compounds wherein Ar is phenyl optionally
substituted with R9, R10, Rn, Ri2, and R . Some
embodiments of the present invention pertain to
compounds wherein Ar is selected from the group
consisting of pyridinyl,
4,5,6,7-tetrahydro-2H-indazolyl, quinolinyl,
benzothiazolyl, thienyl, lH-pyrazolo[3,4-b]pyridinyl,
thiazolyl, 5-oxo-4,5-dihydro-lH-pyrazolyl, isoxazolyl,
and [l,3,4]thiadiazolyl, or an N-oxide thereof. Some
embodiments of the present invention pertain to
compounds wherein Ar is selected from the group
consisting of pyridine-2-yl, pyridine-3-yl,
pyridine-4-yl, 4,5,6,7-tetrahydro-2Hindazol- 3-yl,
quinolin-6-yl, benzothiazol-6-yl, thien-2-yl,
thien-3-yl, lH-pyrazolo[3,4-b]pyridin-3-yl,
thiazol-2-yl, 5-oxo-4,5-dihydro-lH-pyrazol-3-yl,
isoxazol-4-yl, and [l,3,4]thiadiazol-2-yl, or an
Noxide thereof. Some embodiments of the present
invention can be represented by Formula (IHk) as
illustrated below: wherein each variable in Formula
(HIk) has the same meaning as described herein, supra
and infra. Some embodiments of the present invention
can be represented by Formula (Him) as illustrated
below: wherein each variable in Formula (Him) has the
same meaning as described herein, supra and infra.
Some embodiments of the present invention can be
represented by Formula (IIIo) as illustrated
below:(HIo) wherein each variable in Formula (HIo) has
the same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to
compounds wherein R9 is C1.6 acyl, C1.
6acylsulfonamide, C1-6 alkoxy, Ci-6 alkyl, Ci 6
alkylamino, Ci-6 alkylcarboxamide, C2- alkynyl, C1.6
alkylsulfonamide, Ci-6 alkylsulfnyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, amino, aryl,
arylsulfonyl, di-C 6-alkylamino, carbamimidoyl, Ci-6
alkoxycarbonyl, carboxamide, carboxy, cyano, C3-6
cycloalkoxy, C3-6 cycloalkyl,
di-Ci.6-alkylsulfonamide, guanidine, Ci-6 haloalkoxy,
Ci-6 haloalkyl, halogen, C 6 haloalkylsulfonyl,
heteroaryl, heteroarylcarbonyl, heteroarylsulfonyl,
heterocyclic, heterocyclicsulfonyl, hydroxyl,
sulfonamide, and thiol; wherein Ci-6 alkoxy, Ci 6
alkyl, Ci-6 alkylamino, amino, aryl, carbamimidoyl,
heterocyclic, are optionally substituted with 1, 2, 3
or 4 substituents selected independently from the
group consisting of Ci-6 alkoxy, Ci-6 alkyl, C2-6
alkynyl, Ci- alkylsulfonamide, Ci-6 alkylsulfonyl,
amino, aryl, C3-6 cycloalkyl, di-Ci-6-alkylamino,
halogen, heteroaryl, heterocyclic, and hydroxyl. Some
embodiments of the present invention pertain to
compounds wherein R9 is Ci- alkyl optionally
substituted with Ci-6 acylsulfonamide. In some
embodiments, R9 is: acetylsulfamoyl-methyl [i.e.
-CH2S(=O)2NHC(=O)CH3], propionylsulfamoyl-methyl [i.e.
-CH2S(=O)2NHC(=O)CH2CH3], 2-acetylsulfamoyl-ethyl
[i.e. -CH2CH2S(=O)2NHC(=O)CH3], or
2-propionylsulfamoyl-ethyl [i.e.
-CH2CH2S(=O)2NHC(=O)CH2CH3]. Some embodiments of the
present invention pertain to compounds wherein R10,
Rn, Ri2, and Ri3 are independently selected from the
group consisting OfCi-6 alkoxy, C1-6 alkyl, Ci-6
alkylamino, carboxy, cyano, halogen, Ci-6 haloalkoxy,
Ci-6 haloalkylsulfonyl, and hydroxyl; or two adjacent
Ri0, Rn, Ri2, and Ri3 groups together with the atoms
to which they are bonded form a 5 or 6 member
cycloalkyl or 5 or 6 member heterocyclic group wherein
said 5 or 6 member group is optionally substituted
with halogen or oxo. Some embodiments of the present
invention pertain to compounds wherein R9 is Ci- acyl,
Ciacylsulfonamide, Ci-6 alkoxy, Ci-6 alkyl, Ci-6
alkylamino, Ci-6 alkylcarboxamide, Ci-6
alkylsulfonamide, Ci-6 alkylsulfnyl, Ci-6
alkylsulfonyl, Ci-6 alkylthio, amino,
di-Ci-6-alkylamino, carbamimidoyl, Ci-6
alkoxycarbonyl, carboxy, cyano, C3-6 cycloalkoxy,
di-Ci-6-alkylsulfonamide, guanidine, halogen, C]-6
haloalkylsulfonyl, heteroaryl, heteroarylcarbonyl,
heterocyclicsulfonyl, hydroxyl, sulfonamide, and
thiol; wherein Ci-6 alkoxy, Ci-6 alkyl, Ci-6
alkylamino, amino, andcarbamimidoyl, are optionally
substituted with 1, 2, 3 or 4 substituents selected
independently from the group consisting of Ci-6
alkoxy, Ci-6 alkyl, C2-6 alkynyl, Ci-6 alkylsulfonyl,
amino, aryl, C3-6 cycloalkyl, heteroaryl,
heterocyclic, and hydroxyl. Some embodiments of the
present invention pertain to compounds wherein R9 is
Ci-6 acyl, Q - 6 acylsulfonamide, Ci-6 alkoxy, Ci-6
alkyl, Ci-6 alkylamino, Ci-6 alkylcarboxamide, Ci-6
alkylsulfonamide, Ci 6 alkylsulfonyl, Ci-6 alkylthio,
amino, carbamimidoyl, Ci-6 alkoxycarbonyl, carboxy,
cyano, di-Ci-6-alkylsulfonamide, halogen, Ci-6
haloalkylsulfonyl, heteroaryl, heteroarylcarbonyl,
heterocyclicsulfonyl, hydroxyl, and sulfonamide;
wherein Ci-6 alkyl, Ci-6 alkylamino, and
carbamimidoyl, are optionally substituted with 1, 2, 3
or 4 substituents selected independently from the
group consisting of Ci-6 alkyl, Ci-6 alkylsulfonyl,
amino, heteroaryl, heterocyclic, and hydroxyl. Some
embodiments of the present invention pertain to
compounds wherein R9 is selected from the group
consisting of methanesulfonyl (CH3SO2-),
2-methanesulfonyl-ethyl (CH3SO2CH2CH2- ),
acetylsulfamoyl [MeC(=O)NHS(=O) 2-],
propionylsulfamoyl [EtC(=O)NHS(=O) 2-], ethylsulfanyl
(CH3CH2S-), isopropylsulfanyl [(CHa)2CHS-],
ethylsulfamoyl (CH3CH2NHSO2-), methylsulfamoyl
(CH3NHSO 2-), dimethylsulfamoyl [(CHs)2NSO2-],
methylsulfamoylmethyl [CH3NHSO2CH2-], sulfamoyl
(H2NSO2-), [l,2,4]triazol-l-yl,
[l,2,4]triazol-l-ylmethyl,
2-[l,2,4]triazol-l-yl-ethyl, methoxy (CH3O-),
2-oxo-oxazolidin-4-ylmethyl, l,l-dioxo-l
l6-thiomorpholin-4-ylmethyl, pyrazol-1- yl,
trifluoromethanesulfonyl (CF3SO2-),
morpholine-4-sulfonyl, pyridine-2-carbonyl, F, Cl,
cyano, Br, 



carboxy, butyryl [CH3CH2CH2C(=O)-], propoxycarbonyl
[CH3CH2CH2OC(=O)-], hydroxy, propylcarbamoyl
[CH3CH2NHC(=O)-], N-hydroxycarbamimidoyl
[NH2C(=NOH)-], carbamimidoyl
[NH2C(=NH)-],-N-ethylcarbamimidoyl [CH3CH2NHC(=NH)-],
and 2-amino-ethylamino [NH2CH2CH2NH-]. Some
embodiments of the present invention pertain to
compounds wherein Ri0, Rn, Ri2, and Ri3 are
independently selected from the group consisting of
Ci-6 alkoxy, Ci-6 alkyl, carboxy, and halogen; or two
adjacent Ri0, Rn, Ri2, and Ri3 groups together with
the atoms to which they are bonded form a 5 member
heterocyclic group and is optionally substituted with
halogen. Some embodiments of the present invention
pertain to compounds wherein Rio, Rn, Ri2, and Ri3 are
independently selected from the group consisting of F,
methoxy (CH3O-), methyl, ethyl, and carboxy. Some
embodiments of the present invention pertain to
compounds wherein R9 is selected from the group
consisting OfC1-6 acylsulfonamide, Ci-6 alkoxy, Ci-6
alkyl, Ci-6 alkylamino, Ci-6 alkylcarboxamide, C2-6
alkynyl, Ci-6 alkylsulf nyl, C]-6 alkylsulfonyl, Ci-6
alkylthio, amino, di-Ci-6- alkylamino, carbamimidoyl,
cyano, C3-6 cycloalkoxy, guanidine, C]-6 haloalkoxy,
and halogen; wherein Ci-6 alkoxy, Ci-6 alkyl, Ci-6
alkylamino, and amino, are optionally substituted with
1, 2, 3 or 4 substituents selected independently from
the group consisting OfCi -6 alkoxy, Ci-6 alkyl, C2-6
alkynyl, Ci-6 alkylsulfonyl, aryl, C3-6 cycloalkyl,
di-Ci-6-alkylamino, heteroaryl, and heterocyclic.Some
embodiments of the present invention pertain to
compounds wherein R9 is selected from the group
consisting of C 6 acylsulfonamide, Ci 6 alkoxy, Ci-6
alkyl, C 6 alkylamino, Ci-6 alkylcarboxamide, C2-6
alkynyl, Ci-6 alkylsulfonyl, Ci-6 alkylthio,
di-Ci.6-alkylamino, cyano, Ci 6 haloalkoxy, and
halogen; wherein Ci 6 alkoxy, Ci-6 alkylamino, and
amino, are optionally substituted with 1, 2, 3 or 4
substituents selected independently from the group
consisting of Ci-6 alkoxy, Ci-6 alkyl,
di-Ci-6-alkylamino, and heterocyclic. Some embodiments
of the present invention pertain to compounds wherein
R9 is selected from the group consisting of
methanesulfonyl (CH3SO2-), cyano, F, Cl, Br, I,
methyl, methoxy (CH3O-), ethylamino (CH3CH2NH-),
ethylsulfanyl (CH3CH2S-), isopropylsulfanyl
[(CHs)2CHS-], hydroxy, isopropoxy [(CH3)2CHO-],
propoxy (CH3CH2CH2O-), dimethylamino [(CH3)2N-],
propylamino (CH3CH2CH2NH-), isopropylamino
[(CH3)2CHNH-]5 acetylamino [CH3C(=O)NH-],
piperidin-1-yl, trifluoromethoxy (CF3O-), oxazol-5-yl,
ethynyl (HC C-), 3-methyl-butylamino
[(CH3)2CHCH2CH2NH-], 2-morpholin-4-yl-ethylamino,
acetylsulfamoyl [MeC(=O)NHS(=O)2-], propionylsulfamoyl
[EtC(=O)NHS(=O)2-], tetrahydro-furan-2-ylmethoxy,
morpholin-4-yl, 4-methylpiperazin- 1-yl, butylamino,
2-pyrrolidin-l-yl-ethoxy, 2-dimethylamino-ethoxy,
2-morpholin-4-ylethoxy, morpholin-4-ylamino,
2-methoxy-ethylamino, and
tetrahydro-furan-2-ylmethyl-amino. Some embodiments of
the present invention pertain to compounds wherein
Ri0, Rn, Ri2 and Ri3are independently selected from
the group consisting of Ci.6 alkoxy, Ci-6 alkyl,
cyano, halogen, - 6 haloalkoxy, and hydroxyl; or two
adjacent Ri0, Rn, Ri2, and Ri3 groups together with
the atoms to which they are bonded form a 5 or 6
member cycloalkyl or 5 or 6 member heterocyclic group
wherein said 5 or 6 member group is optionally
substituted with oxo. Some embodiments of the present
invention pertain to compounds wherein Ri0, Rn, Ri2,
and Ri3are independently selected from the group
consisting of F, Cl, Br, I, hydroxyl, methoxy (CH3O-),
cyano, methyl, and trifluoromethoxy. Some embodiments
of the present invention pertain to compounds wherein
R9 is selected from the group consisting OfCi-6 acyl,
Ci-6 acylsulfonamide, Ci- alkoxy, Ci-6 alkyl, Ci.6
alkylamino, Ci-6 alkylcarboxamide, Ci-6 alkylsulfmyl,
Ci.6 alkylsulfonyl, Ci-6 alkylthio, amino,
di-Ci-6-alkylamino, carbamimidoyl, carboxy, cyano,
C3-6 cycloalkoxy, guanidine, Ci-6 haloalkyl, and
halogen; wherein Cialkoxy, Ci-6 alkyl, Ci-6
alkylamino, and amino are optionally substituted with
1, 2, 3 or 4 substituents selected independently from
the group consisting of Ci 6 alkoxy, Ci-6 alkyl, C2-6
alkynyl, Ci-6 alkylsulfonyl, aryl, C3-6 cycloalkyl,
heteroaryl, and heterocyclic. Some embodiments of the
present invention pertain to compounds wherein R9 is
selected from the group consisting of C]-6 acyl, C]-6
acylsulfonamide, Ci-6 alkoxy, Ci-6 alkyl, Ci 6
alkylcarboxamide, Ci-6 alkylsulfonyl, carboxy, Ci-6
haloalkyl, and halogen. Some embodiments of the
present invention pertain to compounds wherein R9 is
selected from the group consisting of methanesulfonyl
(CH3SO2-), methoxy (CH3O-), carboxy,acetylsulfamoyl
[MeC(O)NHS(O) 2-], propionylsulfamoyl [EtC(O)NHS(O)
2-], acetylamino [CH3C(=O)NH-], F, Cl, Br, methyl, and
trifluoromethyl. Some embodiments of the present
invention pertain to compounds wherein Rio, Rn, R and
Ri3are independently selected from the group
consisting of Ci-6 alkoxy, Ci-6 alkyl, and halogen.
Some embodiments of the present invention pertain to
compounds wherein Rio, Rn, Rn, and Ri3are
independently selected from the group consisting of
methoxy (CH3O-), methyl, F, Cl, and Br. Some
embodiments of the present invention pertain to
compounds wherein R9 is selected from the group
consisting of Ci-6 acylsulfonamide, Ci-6 alkoxy, Ci-6
alkyl, Ci 6 alkylamino, Ci_6 alkylcarboxamide, Ci-6
alkylsulfinyl, Ci-6 alkylsulfonyl, Ci-6 alkylthio,
amino, aryl, arylsulfonyl, di- Ci- -alkylamino,
carbamimidoyl, carboxamide, cyano, C3-6 cycloalkoxy,
guanidine, Ci-6 haloalkyl, halogen, heteroaryl, and
heterocyclic; wherein Ci-6 alkoxy, Ci 6 alkyl, Ci-6
alkylamino, amino, and aryl, are optionally
substituted with 1, 2, 3 or 4 substituents selected
independently from the group consisting OfCi -6
alkoxy, Ci-6 alkyl, C 6 alkynyl, Ci-6 alkylsulfonyl,
aryl, C3-6 cycloalkyl, halogen, heteroaryl, and
heterocyclic. Some embodiments of the present
invention pertain to compounds wherein R is selected
from the group consisting OfCi 6 acylsulfonamide, Ci.6
alkoxy, Ci-6 alkyl, Ci-6 alkylamino, Ci-6
alkylcarboxamide, Ci-6 alkylthio, aryl, arylsulfonyl,
carboxamide, cyano, C3-6 cycloalkoxy, Ci-6 haloalkyl,
halogen, heteroaryl, and heterocyclic; wherein aryl,
is optionally substituted with 1, 2, 3 or 4
substituents selected independently from the group
consisting of Ci-6 alkyl, and halogen. Some
embodiments of the present invention pertain to
compounds wherein R is selected from the group
consisting of cyano, F, Cl, Br, acetylamino
[CH3C(=O)NH-], methoxy (CH3O-), methyl, propoxy
(CH3CH2CH2O-), propylamine (CH3CH2CH2NH-),
isopropylamino [(CHO2CHNH-], phenyl, ^-butyl,
4-methylphenyl, ethyl, methylsulfanyl (CH3S-),
morpholin-4-yl, benzenesulfonyl, trifluoromethyl
(CF3-), cyclopropyl, carbamoyl [H2NC(O)-],
3,4-difluorophenyl, 4-chlorophenyl, 1-
methyl-pyrrolidin-2-yl, acetylsulfamoyl
[MeC(=O)NHS(=O) 2-], propionylsulfamoyl PC(O)NHS(O)
2-], and pyridine-2-yl. Some embodiments of the
present invention pertain to compounds wherein Ri0,
Rn, Ri2, and Ri3are independently selected from the
group consisting OfCi -6 alkoxy, Ci alkyl, and
halogen. Some embodiments of the present invention
pertain to compounds wherein Ri0, Rn, Ri2 and Ri3are
independently methyl, F or Cl. Some embodiments of the
present invention pertain to compounds wherein Ar is
phenyl and two adjacent Rio, Rn, Ri2, and Ri3 groups
together with the carbons they are bonded form a 5, 6
or 7 member cycloalkyl, 5, 6 or 7 member cycloalkenyl,
or 5, 6 or 7 member heterocyclic group wherein the 5,
6 or 7 member group is optionally substituted with
halogen or oxo. In some embodiments, Ar is phenyl and
together with two adjacent R10 and Rn groups form a 5,
6 or 7 member cycloalkyl as represented in TABLE
5:TABLE 5 wherein "a" is 1, 2 or 3 to give a 5, 6 or 7
member cycloalkyl that is fused together with the
phenyl group where two of the ring carbons are shared
between the cycloalkyl and phenyl group. In some
embodiments, the cycloalkyl carbons (i.e., the non
aromatic ring carbons) in TABLE 5 are replaced by 1, 2
or 3 heteroatoms selected from, but not limited to, O,
S, and N, wherein N is substituted with H or Ci.6
alkyl, thus forming a 5, 6 or 7 member heterocyclic
group. In some embodiments, the two adjacent groups
form a 5 member heterocyclic group with the phenyl
group. In some embodiments, the 5 member heterocyclic
group with the phenyl group together is a
2,3-dihydro-benzofuran-5-yl or benzo[l,3]dioxol-5-yl
group. In some embodiments, the two adjacent groups
form a 6 member heterocyclic group with the phenyl
group. In some embodiments, the 6 member heterocyclic
group with the phenyl group together is a
2,3-dihydro-benzo[l,4]dioxin-6-yl or
2,3-dihydro-benzo[l,4]dioxin-2-yl group. In some
embodiments, the two adjacent groups form a 7 member
heterocyclic group with the phenyl group. In some
embodiments, the 7 member heterocyclic group with the
phenyl group together is a
3,4-dihydro-2H-benzo[b][l,4]dioxepin-7-yl group. Some
embodiments of the present invention include compounds
illustrated in TABLES A and B shown below.}-- - -1}-
}- - 1- -- I)- 



1- - - - 1-MEMORY DEVICE WITH USER CONFIGURABLE
DENSITY/PERFORMANCE TECHNICAL FIELD OF THE INVENTION
The present invention relates generally to memory
devices and in particular the present invention
relates to non-volatile memory devices. BACKGROUND OF
THE INVENTION Memory devices are typically provided as
internal, semiconductor, integrated circuits in
computers or other electronic devices. There are many
different types of memory including random-access
memory (RAM), read only memory (ROM), dynamic random
access memory (DRAM), synchronous dynamic random
access memory (SDRAM), and flash memory. Flash memory
devices have developed into a popular source of
non-volatile memory for a wide range of electronic
applications. Flash memory devices typically use a
one-transistor memory cell that allows for high memory
densities, high reliability, and low power
consumption. Common uses for flash memory include
personal computers, personal digital assistants
(PDAs), digital cameras, and cellular telephones.
Program code and system data such as a basic
input/output system (BIOS) are typically stored in
flash memory devices for use in personal computer
systems. The present trend of electronic devices is
increased performance at reduced cost. The component
manufacturers, therefore, must continue to increase
the performance of their devices while decreasing the
cost to manufacture them. One way to increase a flash
memory device's density while lowering its
manufacturing cost is to use multiple level cells
(MLC). Such a device stores two logical bits per
physical cell. This reduces the overall cost of the
memory. NAND flash memory devices are designed to
operate in either one of two configurations on the
same die: single bit per cell (SBC) or MLC. The
selection of the configuration is done at the factory
when the die is manufactured through a metal mask or a
programmable fuse option. However, an MLC die, while
having improved cost versus density, has drawbacks
relative to performance. Both the programming and read
operations can become slower for anMLC die. Therefore,
the user typically has to choose between having high
memory density at low cost and lower memory density
with higher performance. For the reasons stated above,
and for other reasons stated below which will become
apparent to those skilled in the art upon reading and
understanding the present specification, there is a
need in the art for a memory device that combines the
attributes of both MLC and SBC devices. SUMMARY The
above-mentioned problems with memory density and
performance and other problems are addressed by the
present invention and will be understood by reading
and studying the following specification. The
embodiments of the present invention encompass a
memory device that has user selectable MLC and SBC
memory density options. Different memory blocks of the
device can be assigned a different memory density. The
memory device is comprised of a memory array having a
plurality of memory cells. Each memory cell is capable
of storing a selectable quantity of data bits (e.g.,
MLC or SBC). Control circuitry controls the density
configuration of read or write operations to the
memory blocks in response to a configuration command.
In one embodiment, the memory density configuration is
received as part of the read or write command. For
example, special high density read and write commands
can be used when high density/low performance is
desired. Normal read and write commands can be used
when single density/high performance is desired. In
another embodiment, a configuration register contains
configuration bits that each correspond to a memory
block of the array. The configuration data can then be
preloaded into the register during an initialization
operation. Further embodiments of the invention
include methods and apparatus of varying scope.BRIEF
DESCRIPTION OF THE DRAWINGS Figure 1 shows a diagram
of one embodiment of a NAND flash memory array of the
present invention. Figure 2 shows a block diagram of
one embodiment of a flash memory device of the present
invention that incorporates the memory array of Figure
1. Figure 3 shows a flowchart of one embodiment of a
method for configuring the density/performance of a
memory device. Figure 4 shows a flowchart of another
embodiment of a method for configuring the
density/performance of a memory device. DETAILED
DESCRIPTION In the following detailed description of
the invention, reference is made to the accompanying
drawings that form a part hereof and in which is
shown, by way of illustration, specific embodiments in
which the invention may be practiced. In the drawings,
like numerals describe substantially similar
components throughout the several views. These
embodiments are described in sufficient detail to
enable those skilled in the art to practice the
invention. Other embodiments may be utilized and
structural, logical, and electrical changes may be
made without departing from the scope of the present
invention. The following detailed description is,
therefore, not to be taken in a limiting sense, and
the scope of the present invention is defined only by
the appended claims and equivalents thereof. Figure 1
illustrates a NAND flash array is comprised of an
array of floating gate cells 101 arranged in series
strings 104, 105. Each of the floating gate cells are
coupled drain to source in the series chain 104, 105.
Word lines (WLO - WL31) that span across multiple
series strings 104, 105 are coupled to the control
gates of every floating gate cell in order to control
their operation. The memory array is arranged in row
and column form such that the word lines (WLO - WL3 1)
form the rows and the bit lines (BLl - BL2) form the
columns. In operation, the word lines (WLO - WL31)
select the individual floating gate memory cells in
the series chain 104, 105 to be written to or read
from and operate the remaining floating gate memory
cells in each series string 104, 105 in a pass through
mode. Each series string 104, 105 of floating gate
memory cells is coupled to a source line 106 by a
source select gate 116, 117 and to an individual bit
line (BLl - BL2) by a drain select gate112, 113. The
source select gates 116, 117 are controlled by a
source select gate control line SG(S) 118 coupled to
their control gates. The drain select gates 112, 113
are controlled by a drain select gate control line
SG(D) 114. The memory cells illustrated in Figure 1
can be operated as either single bit cells (SBC) or
multilevel cells (MLC). Multilevel cells greatly
increase the density of a flash memory device. Such
cells enable storage of multiple bits per memory cell
by charging the floating gate of the transistor to
different levels. MLC technology takes advantage of
the analog nature of a traditional flash cell by
assigning a bit pattern to a specific voltage range
stored on the cell. This technology permits the
storage of two or more bits per cell, depending on the
quantity of voltage ranges assigned to the cell. For
example, a cell may be assigned four different voltage
ranges of 200 mV for each range. Typically, a dead
space or guard band of 0.2V to 0.4V is between each
range. If the voltage stored on the cell is within the
first range, the cell is storing a 00. If the voltage
is within the second range, the cell is storing a 0 1.
This continues for as many ranges are used for the
cell. The embodiments of the present invention may
refer to the MLC as a high density configuration. The
embodiments of the present invention are not limited
to two bits per cell. Some embodiments may store more
than two bits per cell, depending on the quantity of
different voltage ranges that can be differentiated on
the cell. Therefore, the term high density generally
refers to any density beyond single bit cells. Figure
2 illustrates a block diagram of one embodiment of a
flash memory device 200 of the present invention that
incorporates the memory array illustrated in Figure 1.
The memory device 200 has been simplified to focus on
features of the memory that are helpful in
understanding the present invention. A more detailed
understanding of internal circuitry and functions of
flash memories are known to those skilled in the art.
The memory device 200 includes an array of flash
memory cells 230 as discussed previously. The cells of
the memory array 230 can be grouped into memory
blocks. In one 



embodiment, a memory block is comprised of 512 bytes
in a row by 32 rows. Alternate embodiments are
comprised of memory blocks having different quantities
of memory cells. An address buffer circuit 240 is
provided to latch address signals provided on address
input connections AO- Ax 242. Address signals are
received and decoded by a rowdecoder 244 and a column
decoder 246 to access the memory array 230. It will be
appreciated by those skilled in the art, with the
benefit of the present description, that the number of
address input connections depends on the density and
architecture of the memory array 230. That is, the
number of addresses increases with both increased
memory cell counts and increased bank and block
counts. The memory device 200 reads data in the memory
array 230 by sensing voltage or current changes in the
memory array columns using sense amplifier/buffer
circuitry 250. The sense amplifier/buffer circuitry,
in one embodiment, is coupled to read and latch a row
of data from the memory array 230. Data input and
output buffer circuitry 260 is included for
bi-directional data communication over a plurality of
data connections 262 with the controller 210. Write
circuitry 255 is provided to write data to the memory
array. Control circuitry 270 decodes signals provided
on a control bus 272. These signals are used to
control the operations on the memory array 230,
including single density data read and write, high
density data read and write, and erase operations. The
control circuitry 270 may be a state machine, a
sequencer, or some other type of controller. The
control circuitry 270, in one embodiment, is
responsible for executing the embodiments of the
methods of the present invention for configuring the
memory blocks as high or single density. The control
circuitry 270 can also program the configuration
registers 280 in which, in one embodiment, the
high/single density configuration bits of the present
invention can reside. This register may be a
non-volatile, programmable fuse apparatus, a volatile
memory array, or both. The configuration register 280
can also hold other data such as trimming data, memory
block lock data, record keeping data for the memory
device, and other data required for operation of the
memory device. Figure 3 illustrates a flowchart of one
embodiment of a method for configuring the
density/performance of a memory device. This
embodiment uses special write and read commands to
perform high density program and read operations. This
embodiment puts the burden on the memory control
circuitry to determine the density/performance
configuration for a particular memory block. By having
the control circuitry perform this task, the memory
device does not require any extra hardware in order to
switch blocks between high density and single density.
The controller tracks the density/performance
level.This embodiment uses two sets of algorithms -
one for SBC reading and writing and another for MLC
reading and writing. A higher level routine determines
which set of algorithms to use depending on the
received command hi this embodiment, the erase
operation is substantially similar for each memory
density. The method determines if the received command
is a read or write command 301 . If a write command
was received, it is determined 303 whether the command
is a single density write command or a special high
density write command. A high density write command
307 causes the controller circuitry to program the
specified memory block with two or more bits per cell.
A single density write command 309 causes the
controller circuitry to program the specified memory
block with one bit per cell. If the received command
is a read command, it is determined 305 whether the
command is a single density read command or a high
density read command. If the command is a high density
read command 311, the memory block was previously
programmed as an MLC cell and is, therefore, read with
a high density read operation. A single density
configuration read command causes the memory block to
be read 313 assuming it was programmed as an SBC. hi
another embodiment of the present invention,
illustrated in Figure 4, a configuration register is
used to pre-assign blocks of memory to the SBC or MLC
configuration of operation. This could occur when the
system is initialized. This embodiment would not
require special commands than those used in MLC or SBC
flash memory devices. Additionally, an existing
register could be used to store the configuration data
so that additional hardware is not required or, in
another embodiment, a dedicated configuration register
could be added to the memory device. In one
embodiment, the register of the present invention has
a bit for every memory block for indicating the
operating mode (e.g., MLC or SBC) of that particular
block. For example, a logical 1 stored in the memory
block 0 configuration bit would indicate that the
block is an SBC block while a logical 0 would indicate
the block is operating as an MLC block. In another
embodiment, these logic levels are reversed. Alternate
embodiments can assign different quantities of blocks
to each bit of the configuration register. For
example, the register may have a configuration bit
assigned tomore than one memory block. Additionally, a
configuration bit may be assigned to the subblock
level such that each block has multiple configuration
bits. In one embodiment, row 0 of the flash memory
device of the present invention is a configuration
row. At initialization and/or power-up of the device,
the configuration data from row 0 is loaded into the
configuration register 401 . When a command is
received, it is determined whether it is a read or
write command 403. For a read command, the
configuration register is checked prior to the read
operation to determine if the memory block has been
assigned a high density or single density
configuration 407. In a single density configuration 4
11, a single density read operation is performed 4 19.
In a high density configuration 4 11, a high density
read operation is performed 417. If a write command
was received, the configuration register is checked
prior to write operation to determine if the memory
block has been assigned a high density or a single
density configuration 409. hi a single density
configuration 409, a single density write operation is
performed 415. hi a high density configuration 409, a
high density write operation is performed 413. In the
embodiment of Figure 4, the user determines the
configuration of each block, or other memory cell
grouping, and stores this data into the configuration
register. When the memory device is powered down, the
data in the configuration register is copied to row 0
for more permanent storage in non-volatile memory. In
another embodiment, the user can store the
configuration directly to the non-volatile,
configuration row of the memory device. The flash
memory of the present invention is comprised of memory
blocks that can each be configured to store data in
different densities. For example, one use of a single
memory device might be to store both pictures and
code. The picture data is more tolerant of corrupted
data than the storage of code. Therefore, since the
SBC configuration has a higher reliability than the
MLC configuration, the user would typically choose the
SBC configuration for the code storage and the MLC
configuration for the picture storage. Similarly,
since the MLC configuration might be eight to nine
times slower in read and programming performance as
compared to the SBC configuration, the user
mightchoose the MLC configuration for memory blocks
requiring faster read/write times. This could be
useful in a system having fast bus speeds requiring
fast storage and retrieval times. CONCLUSION In
summary, the embodiments of the present invention
enable a memory device user to select between an MLC
and an SBC configuration. Different configurations can
be set up for different memory blocks or even to the
sub-block level. Additionally, the configuration
changes can be performed dynamically with
configuration commands. Although specific embodiments
have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that
any arrangement that is calculated to achieve the same
purpose may be substituted for the specific
embodiments shown. Many adaptations of the invention
will be apparent to those of ordinary skill in the
art. Accordingly, this application is intended to
cover any adaptations or variations of the invention.
It is manifestly intended that this invention be
limited only by the following claims and equivalents
thereof.What is claimed is: 1. A memory device having
selectable density configurations, the device
comprising: a memory array comprising a plurality of
memory cells, each memory cell capable of storing a
selectable quantity of data bits; and control
circuitry, coupled to the memory array, that controls
the density configuration in response to a
configuration command. 2. The device of claim 1
wherein the memory device is a NAND flash memory
device. 3. The device of claim 1 wherein the
configuration command is a configuration bit stored in
a configuration register. 



4. The device of claim 1 wherein the selectable
density configurations include a single bit cell and a
multiple level cell. 5. The device of claim 1 wherein
the configuration command is a received write command
comprising configuration information. 6. The device of
claim 1 wherein the configuration command is a
received read command comprising configuration
information. 7. The device of claim 1 and further
including a configuration register coupled to the
control circuitry, the configuration register
comprising a plurality of configuration bits, each
configuration bit indicating the density configuration
of a predetermined quantity of memory cells. 8. The
device of claim 1 wherein the predetermined quantity
of memory cells is a block of memory cells. 9. The
device of claim 7 wherein a configuration bit
comprising a logical one indicates a single bit cell
density configuration and a logical zero indicates a
multiple level cell configuration.10. A NAND flash
memory device having selectable density
configurations, the device comprising: a memory array
comprising a plurality of memory cells that are
organized into predetermined sets, each memory cell
capable of storing a selectable quantity of data bits;
control circuitry, coupled to the memory array, that
determines the density configuration for a
predetermined set of memory cells in response to a
configuration bit; and a configuration register,
coupled to the control circuitry, for storing the
configuration bits. 11. The memory device of claim 10
wherein the control circuitry is a state machine. 12.
The memory device of claim 10 wherein the
predetermined sets are blocks of memory cells. 13. The
memory device of claim 10 wherein the configuration
register is a plurality of non-volatile fuses. 14. The
memory device of claim 10 wherein the configuration
register is a volatile memory. 15. The memory device
of claim 14 wherein the configuration register is
adapted to be loaded from a predetermined row of the
memory array. 16. The memory device of claim 15
wherein the predetermined row is row 0. 17. The memory
device of claim 10 wherein the configuration register
is comprised of non-volatile fuses and volatile memory
such that the volatile memory is loaded from the
non-volatile fuses after an initialization of the
memory device.18. A non-volatile memory device having
a plurality of selectable density configurations, the
device comprising: a memory array comprising a
plurality of memory cells grouped into predetermined
sets, each memory cell capable of storing a selectable
quantity of data bits; a control bus for receiving
density configuration commands; and control circuitry,
coupled to the control bus, that controls the density
configuration of each predetermined set in response to
a received density configuration command. 19. The
memory device of claim 18 wherein each predetermined
set is a block of memory cells comprising 512 bytes by
32 rows. 20. The memory device of claim 18 wherein the
selectable quantity of data bits includes a single
data bit and two data bits. 21. The memory device of
claim 18 wherein the density configuration commands
comprise at least one of a high density write
operation and a high density read operation. 22. A
method for configuring performance of a memory array
in a memory device, the memory device comprising
control circuitry coupled to a configuration register,
the method comprising: loading configuration data into
the configuration register; and setting a performance
configuration for at least a subset of the memory
array in response to the configuration data. 23. The
method of claim 22 wherein the performance
configuration comprises one of high density/low
performance or single density/high performance. 24.
The method of claim 22 wherein loading comprises
loading the configuration data from a row of the
memory array in response to an initialization of the
memory device. 25. The method of claim 22 wherein the
subset of the memory array is a memory block.26. The
method of claim 22 wherein setting the performance
configuration comprises setting the performance
configuration for all of the memory cells in the
memory array. 27. A method for configuring performance
of a memory array in a memory device, the method
comprising: receiving configuration data; and setting
a performance configuration for at least a subset of
the memory array in response to the received
configuration data. 28. The method of claim 27 wherein
receiving the configuration data comprises receiving a
write command that includes the configuration data.
29. The method of claim 27 wherein receiving the
configuration data comprises receiving a read command
that includes the configuration data. 30. The method
of claim 27 wherein the received configuration data
includes one of high performance or low performance.
31. The method of claim 30 wherein the high
performance configuration sets the subset of the
memory array to single bit per cell density. 32. The
method of claim 30 wherein the low performance
configuration sets the subset of the memory array to
multiple levels per cell. 33. A method for configuring
the density of a memory array in a memory device, the
memory array comprising a plurality of memory cells
grouped into predetermined subsets of cells, the
method comprising: receiving a command for initiating
one of a read or a write operation on the
predetermined subset of cells; determining if the
command contains a memory density configuration; and
executing the command on the predetermined subset of
cells.34. The method of claim 33 wherein the
predetermined subsets of cells are 512 byte by 32 row
memory blocks. 35. The method of claim 33 and further
including: if the command contains the memory density
configuration, performing either the read or the write
operation at the density specified in the command; and
if the command does not contain the memory density
configuration, performing the read or the write
operation as a single bit per cell operation. 36. The
method of claim 33 wherein the memory density
configuration comprises one of a single bit per cell
configuration or a multiple level cell configuration.
37. The method of claim 36 wherein the multiple level
cell configuration comprises storing a plurality of
bits on one memory cell. 38. A method for configuring
the density of a memory array in a memory device, the
memory array comprising a plurality of NAND flash
memory cells organized as a plurality of memory
blocks, the memory device comprising control circuitry
coupled to a configuration register having a plurality
of configuration bits that each indicate the density
of a corresponding memory block, the method
comprising: loading the configuration bits into the
configuration register; receiving a command to perform
one of a read or a write operation on a first memory
block of the plurality of memory blocks; reading the
configuration bit corresponding to the first memory
block; and executing the command on the first memory
block in response to the configuration bit. 39. The
method of claim 38 wherein loading the configuration
bits comprises loading the configuration bits from a
first row of the memory array. 40. The method of claim
38 wherein if the configuration bit is a logical 1,
performing a high density read or write operation in
response to the command.4 1. The method of claim 38
wherein if the configuration hit is a logical 0,
performing a single density read or write operation in
response to the command. 


