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MELANIN CONCENTRATING HORMONE RECEPTOR ANTAGONISTS

Background of the Invention

[0001] In 1999, 61% of adults, 13% of children aged 6 to 11
years and 14% of adolescents aged 12 to 19 years in the United
States were overweight. Increases in occurrence of overweight
and obesity has been seen in all age, racial and ethnic groups,
and in both men and women.

[0002] Epidemiological studies show an increase in
mortality associated with overweight and obesity. Individuals
who are obese (body mass index ("BMI") > 30) have a 50-100%
increased risk of premature death from all causes compared to
individuales with a BMI in the range of 20 to 25. BMI is

calculated according to the formula:

Weight in pounds
(Height in inches)?

BMI = X 703

[0003] An estimated 300,000 deaths a year in the United
States may be attributable to obesity. Overweight and obesity
are associated with an increased risk for coronary heart
disease; type 2 diabetes; endometrial, colon, postmenopausal
breast, and other canéers; and certain musculoskeletal
disorders, such as knee osteocarthritis.

[0004] Both modest and large weight gains are associated
with significantly increased risk of disease. For example, a
weight gain of 11 to 18 pounds increases a person’s risk of
developing type 2 diabetes to twice that of individuals who have
not gained weight, while those who gain 44 pounds or more have
four times the risk of type 2 diabetes. A gain of approximately
10 to 20 pounds results in an increased risk of coronary heart
disease (nonfatal myocardial infarction and death) of 1.25 times
in women and 1.6 times in men. Higher levels of body weight gain
of 22 pounds in men and 44 pounds in women result in an
increased coronary heart disease risk of 1.75 and 2.65,

respectively. In women with a BMI of 34 or greater, the risk of
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developing endometrial cancer is increased by more than six
times. Overweight and obesity are also known to exacerbate many
chronic conditions such as hypertension and elevated
cholesterol. Overweight and obese individuals also may suffer
from social stigmatization, discrimination, and poor body image.
Although obesity-associated morbidities occur most frequently in
adults, important consequences of excess weight as well as
antecedents of adult disease occur in overweight children and
adolescents. Overweight children and adolescents are more likely
to become overweight or obese adults; this concern is greatest
among adolescents. Type 2 diabetes, high blood lipids, and
hypertension as well as early maturation and orthopedic problems
also occur with increased frequency in overweight youth. A
common consequence of childhood overweight is psychosocial-
specifically discrimination. See The Surgeon General's Call To
Action To Prevent and Decrease Overweight and Obesity, U.S.
Dept. of Health and Human Services, 2001. Thus, the need exists
for methods of controlling weight and treating obesity.

[0005] Melanin-concentrating hormone (MCH) is a cyclic, 19-
amino acid hypothalamic neuropeptide derived from a larger pro-
hormone precursor of MCH, Pmch. Pmch-deficient mice are lean,
hypophagic, and have an increased metabolic rate. Transgenic
mice over-expressing Pmch are hyperphagic and develop mild
obesity. Consequently, MCH has been implicated in the regulation
of energy homeostasis, through actions on motor activity,
metabolism, food intake and neurocendocrine function.

[0006] Two receptors have been identified in MCH, and are
designated MCH 1 receptor and MCH 2 receptor. The MCH 1 and MCH
2 receptors are G protein-coupled receptors (GPCRs) believed to
be responsible for the actions of MCH. G proteins are
heterotrimeric proteins that control cellular responses to
stimuli by cycling between a GTP-bound active state, which

regulates the activity of a number of effector proteins, and a
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GDP-bound inactive state. GPCRs accelerate activation of the G
protein by increasing the GDP/GTP exchange rate..

[0007] MCH 1 receptor-deficient mice have normal body
weights, yet are lean and have reduced fat mass. Surprisingly,
MCH 1 receptor-deficient mice are hyperphagic when maintained on
regular chow, and their leanness is a consequence of
hyperactivity and altered metabolism. Consistent with the
hyperactivity, MCH 1 receptor-deficient mice are less
susceptible to diet-induced obesity. Importantly, chronic
central infusions of MCH induce hyperphagia and mild obesity in
wild-type mice, but not in MCH 1 receptor-deficient mice. Marsh

et al., Proc. Nat. Acad. Sci., 99(5), 3241 (2002).

[0008] Because MCH has been shown to be an important
regulator of food intake and energy balance, compounds capable
of modulating the activity of MCH receptors, particularly MCH 1
receptors, are highly desirable for the treatment of eating
disorders and metabolic disorders.

[0009] PCT Publication No. WO 02/04433 describes
phenylcycloalkylmethylamino and phenylalkenylamino derivatives
as modulators of MCH 1 receptors useful in the treatment of
certain metabolic, feeding and sexual disorders.

[0010] U.S. Patent No. 6,472,394 describes the use of amide
derivatives of 1,4-disubstituted piperidine as MCH antagonists

for the treatment of obesity and diabetes.

Summary of the Invention

[0011] Among the several objects of certain embodiments of
the present invention, therefore, may be noted the provision of
melanin concentrating hormone receptor antagonists; the
provision of pharmaceutical compositions comprising melanin
concentrating hormone receptor antagonists; the provision of
methods of treating, preventing, or otherwise ameliorating
melanin concentrating hormone-mediated disorders in a subject;

the provision of methods for treating, preventing or otherwise
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ameliorating obesity in a subject; and the provision of methods
of achieving sustained body weight loss in a subject.

[0012] Briefly therefore, the present invention is directed
to a melanin concentrating hormone receptor antagonist of
Formula I as defined herein.

[0013] The present invention is also directed to
pharmaceutical compositions comprising a compound of Formula I,
as defined herein, and a pharmaceutically acceptable carrier,
adjuvant, or diluent.

[0014] The present invention is also directed to a method
of inhibiting a GPCR, comprising contacting a compound of
Formula I, as defined herein, with a GPCR, wherein the compound
of Formula I is present at a concentration sufficient to inhibit
the binding of a GPCR ligand in vitro. This method includes
inhibiting a GPCR in vivo, e.g., in a subject given an amount of
a compound of Formula I that would be sufficient to inhibit the
binding of a ligand to the GCPR in vitro. Examples of GPCRs
which may be inhibited according to the present invention
include, “but are not limited to the following GPCR families:
Acetylcholine muscarinic, Adenosine, adrenergic, adrenergic,
alpha-adrenergic, angiotensin, AR, Cannabinoid, DA, dopamine,
His, imidazoline, Leukotriene, mAch, MCH, Opioid, serotonergic,
serotonin, and Somatostatin.

[0015] Inhibition of the binding of a GPCR ligand to GPCRs
is useful in the treatment of numerous disorders, including
digestive tract disorders; mucolytic asthma; arrhythmia;
ischemia; reperfusion injury; bronchospasm associated with
asthma, emphysema and chronic bronchitis; acute and chronic
respiratory diseases, including cystic fibrosis;
cardiostimulant; chronic bronchitis; neurological depression;
heart failure; benign prostate hypertrophy; diabetes; muscle
spasm; myocardial infarction; stroke; Alzheimer's disease;
anorexia; cachexia; multiple sclerosis; hyperprolactinemia;

psychotropism; mydriasis in ocular examination and surgery;
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deficitary and productive schizophrenia, psychasthenia and non-
endogenous depression; kidney disease; vasodilation; chronic
gastritis; glaucoma; depression; rhinitis, including allergic
rhinitis; pain, including cancer pain, musculoskeletal pain,
post-operative pain; eye disease; dyspepsia; cough; ulcer,
including gastrointestinal, gastric and esophageal ulcers;
helicobacter pylori prophylaxis infection; oesophagitis;
allergies, including non-asthma allergies; cold; asthma;
conjuctivitis; urticaria; diarrhea; Creutzfeldt-Jakob disease;
dysmenorrhoea; drug addiction and drug overdoge; septic shock
treatment; cerebral ischaemia; drug posoning; head trauma;
inflammation; pruritus; tardive dyskinesia; emesis; anxiety;
motility dysfunction; cluster headaches; hypertension; cancer;
irritable bowel syndrome; hemotherapy-induced nausea and
vomiting; thrombosis; dementia; opiate-induced nausea and
vomiting; bipolar depression; migraine; sleep disorders;
traumatic shock; gastritis; gastro-oesophageal reflux;
psychosis; Parkinson disease; Dependence treatment; Pre-
eclampgia; Raynaud's disease; Vasospasm; haemostasis; nausea and
vomiting; spasms; post-operative nausea and vomiting;
alcoholism, alcohol addiction; bulimia; nicotine addiction;
obsessive-compulsive disorder; panic disorder; post-traumatic
stress disorder; premenstrual syndrome; and dermatitis,
including allergic dermatitis.

[0016] The present invention is also directed to methods of
inhibiting the binding of MCH to MCH receptors comprising
contacting a compound of Formula I with cells expressing MCH
receptors, wherein the compound is present at a concentration
sufficient to inhibit MCH binding to MCH receptors in vitro.
This method includes inhibiting the binding of MCH to MCH
receptors in vivo, e.g., in a subject given an amount of a
compound of Formula I that would be sufficient to inhibit the
binding of MCH to the MCH receptors in vitro. The amount of a

compound of Formula I that would be sufficient to inhibit the
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binding of MCH to the MCH receptor in vitro may be readily
determined via a MCH receptor binding assay, such as the assay
described hereinbelow in Example 24.

[0017] The present invention is also directed to methods
for altering the signal-transducing activity of MCH receptors,
particularly the MCH receptor-mediated release of intracellular
calcium, said method comprising exposing cells expressing such
receptors to an effective amount of a compound of the invention.
This method includes altering the signal-transducing activity of
MCH receptors in vivo, e.g., in a subject given an amount of a
compound of Formula I that would be sufficient to alter the
signal-transducing activity of MCH receptors in vitro. The
amount of a compound that would be sufficient to alter the
signal-transducing activity of MCH receptors may be determined
via a MCH receptor signal transduction assay, such as the
calcium mobilization assay described hereinbelow in Example 23.

[0018] The present invention is also directed to methods of
using compounds of Formula I and appropriately labeled
derivatives thereof as standards and reagents in determining the
ability of a potential pharmaceutical to bind to MCH receptor.

[0019] The present invention is also directed to methods of
treating, preventing, or otherwise ameliorating melanin
concentrating hormone-mediated disorders in a subject, the
method comprising administering a compound of Formula I or a
pharmaceutical composition comprising a compound of Formula I
and a pharmaceutically-acceptable carrier, adjuvant, or diluent
to said subject.

[0020] The present invention is also directed to methods of
treating or preventing obesity in a subject, the method
comprising administering a compound of Formula I or a
pharmaceutical composition comprising a compound of Formula I
and a pharmaceutically-acceptable carrier, adjuvant, or diluent

to said subject.
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[0021] The present invention is also directed to methods of
treating or preventing conditions such as feeding disorders,
including obesity, bulimia and bulimia nervosa; sexual or
reproductive disorders; depression and anxiety; epileptic
seizure; hypertension; cerebral hemorrhage; congestive heart
failure; sleep disturbances; or any condition in which
antagonism of an MCH receptor is beneficial.

[0022] The present invention is also directed to methods of
treating eating disorders, particularly obesity and bulimia
nervosa, comprising administering to a subject in need of such
treatment a compound of Formula I in combination with leptin, a
leptin receptor agonist, or a melanocortin receptor 4 (MC4)
agonist.

[0023] The present invention is also directed to methods of
using compounds of Formula I as positive controls in assays for
activity of GPCRs, particularly MCH.

[0024] The present invention is also directed to methods of
using appropriately labeled compounds of Formula I as probes for
the localization of GPCRs, particularly MCH, in tissue sections.

[0025] Other objects and features will be in part apparent

and in part pointed out hereinafter.

Abbreviations and Definitions

[0026] The term "alkyl", where used alone or within other
terms such as "haloalkyl", "alkylsulfonyl", "alkoxyalkyl" and
"hydroxyalkyl", is a linear or branched radical having one to
about twenty carbon atoms or, preferably, one to about twelve
carbon atoms. More preferred alkyl radicals are "lower alkyl"
radicals having one to about ten carbon atoms. Most preferred
are lower alkyl radicals having one to about six carbon atoms.
Examples of such radicals include methyl, ethyl, propyl (e.g.,
n-propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, sec-
butyl, and tert-butyl), pentyl (e.g., n-pentyl and iso-amyl),
hexyl, and the like.
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[0027] The term "cycloalkyl" is a saturated carbocyclic
radical having three to twelve carbon atoms. The cycloalkyl
radical may be mono-, bi-, or tricyclic. More preferred
cycloalkyl radicals are "lower cycloalkyl" radicals having three
to about eight carbon atoms. Examples of such radicals include
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

[0028] The term "alkenyl" is a linear or branched radical
having at least one carbon-carbon double bohd and having two to
about twenty carbon atoms or, preferably, two to about twelve
carbon atoms. More preferred alkyl radicals are "lower alkenyl"
radicals having two to about six carbon atoms. Exampleszof
alkenyl radicals include ethenyl, propenyl, allyl, butenyl and
4-methylbutenyl. The terms "alkenyl" and "lower alkenyl" also
are radicals having "cis" and "trans" orientations, or
alternatively, "E" and "Z" orientations.

[0029] The term "cycloalkenyl" is a partially unsaturated
carbocyclic radical having three to twelve carbon atoms. The
cycloalkenyl radicals may be mono-, bi-, or tricyclic. More
preferred cycloalkenyl radicals are "lower cycloalkenyl™"
radicals having four to about eight carbon atoms. Examples of
such radicals include cyclobutenyl, cyclopentenyl,
cyclopentadienyl, and cyclohexenyl.

[0030] The term "alkynyl" is a linear or branched radical
having at least one carbon-carbon triple bond and having two to
about twenty carbon atoms or, preferably, two to about twelve
carbon atoms. More preferred alkynyl radicals are "lower
alkynyl" radicals having two to about ten carbon atoms. Most
preferred are lower alkynyl radicals having two to about six
carbon atoms. Examples of such radicals include propargyl,
butynyl, and the like.

[0031] The terms "carboxy" or "carboxyl", whether used
alone or with other terms, such as "carboxyalkyl", is -CO:H.

[0032] The term "carboxyalkyl" is an alkyl radical as

defined above substituted with a carboxy radical. More preferred



WO 2005/019240 PCT/US2004/025970

are "lower carboxyalkyl" radicals, which are lower alkyl
radicals as defined above substituted with a carboxy radical,
and may be additionally substituted on the alkyl radical with
halo. Examples of such lower carboxyalkyl radicals include
carboxymethyl, carboxyethyl and carboxypropyl.

[0033] The term "halo" is a halogen such as fluorine,
chlorine, bromine or iodine.

[0034] The term "haloalkyl" is an alkyl radical as defined
above wherein any one or more of the carbon atoms is substituted
with halo as defined above. Specifically included are
monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A
monohaloalkyl radical, for one example, may have either an iodo,
bromo, chloro or fluoro atom within the radical. Dihalo and
polyhaloalkyl radicals may have two or more of the same halo
atoms or a combination of different halo radicals. More
preferred haloalkyl radicals are "lower haloalkyl" having one to
six carbon atoms. Examples of lower haloalkyl radicals include
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, difluorochloromethyl,
dichlorofluoromethyl, difluoroethyl, difluoropropyl,
dichloroethyl and dichloropropyl.

[0035] The terms "alkoxy" and "alkyloxy" are linear or
branched oxy-containing radicals each having alkyl portions of
one to about ten carbon atoms. More preferred alkoxy radicals
are "lower alkoxy" radicals having one to six carbon atoms.
Examples of such radicals include methoxy, ethoxy, propoxy,
butoxy and tert-butoxy. The "alkoxy" radicals may be further
substituted with one or more halo atoms, such as fluoro, chloro
or bromo, to provide haloalkoxy radicals. More preferred
haloalkoxy radicals are "lower haloalkoxy" radicals having one
to six carbon atoms and one or more halo radicals. Examples of

such radicals include fluoromethoxy, chloromethoxy,
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trifluoromethoxy, trifluoroethoxy, fluoroethoxy and
fluoropropoxy .

[0036] The term "alkoxyalkyl" is an alkyl radical having
one or more alkoxy radicals attached to the alkyl radical, that
is, to form monoalkoxyalkyl and polyalkoxyalkyl radicals. More
preferred alkoxyalkyl radicals are "lower alkoxyalkyl" radicals
having two to twelve carbon atoms. Examples of such radicals
include methoxymethyl, methoxyeth?l, methoxypropyl,
ethoxymethyl, ethoxyethyl, ethoxypropyl, dimethoxymethyl,
dimethoxyethyl, methoxy (ethoxy)ethyl, dimethoxypropyl, and
methoxy (ethoxy) propyl.

[0037] The term "alkoxycarbonyl" is a radical containing an
alkoxy radical, as defined above, attached via an oxygen atom to
a carbonyl radical, i.e., an ester radical. More preferred are
"lower alkoxycarbonyl" radicals with alkyl portions having one
to six carbons. Examples of such lower alkoxycarbonyl radicals
include substituted or unsubstituted methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl and
hexyloxycarbonyl.

[0038] The term "hydrox}alkyl" is a linear or branched
alkyl radical having one to about ten carbon atomsg, any one of
which may be substituted with one or more hydroxyl radicals.
More preferred hydroxyalkyl radicals are "lower hydroxyalkyl"
radicals having one to six carbon atoms and one or more hydroxyl
radicals. Examples of such radicals include hydroxymethyl,
hydroxyethyl, hydroxypropyl, hydroxybutyl and hydroxyhexyl.

[0039] The term "alkylamino" is an amino group that has
been substituted with one or two alkyl radicals. Preferred are
"lower N-alkylamino" radicals having alkyl portions having one
to six carbon atoms. Suitable lower alkylamino may be mono- or
dialkylamino, such as N-methylamino, N-ethylamino, N,N-

dimethylamino, N,N-diethylamino or the like.
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[0040] The term "alkylaminoalkyl" i1s a radical having one
or more alkyl radicals attached to the nitrogen atom of an
aminoalkyl radical.

[0041] The term "alkylaminocarbonyl" is an aminocarbonyl
group that has been substituted with one or two alkyl radicals
on the amino nitrogen atom. Preferred are "N-alkylaminocarbonyl"
"N,N-dialkylaminocarbonyl" radicals. More preferred are "lower
N-alkylaminocarbonyl" and "lower N,N-dialkylaminocarbonyl"
radicals with lower alkyl portions as defined above.

[0042] The term "alkylthio" is a radical containing an
alkyl radical of one to about ten carbon atoms attached to a
divalent sulfur atom. More preferred alkylthi; radicals are
"lower alkylthio" radicals having alkyl radicals of one to six
carbon atoms. Examples of such lower alkylthio radicals are
methylthio, ethylthio, propylthio, butylthio and hexylthio.

[0043] The term "alkylthioalkyl" is a radical containing an
alkylthio radical attached through the divalent sulfur atom to
an alkyl radical of one to about ten carbon atoms. More
preferred alkylthioalkyl radicals are "lower alkylthioalkyl™"
radicals having alkyl radicals of one to six carbon atoms.
Examples of such lower alkylthioalkyl radicals include
methylthiomethyl, methylthioethyl, ethylthiocethyl, and
ethylthiopropyl.

[0044] The term "alkylsulfinyl" is a radical containing a
linear or branched alkyl radical, of one to ten carbon atoms,
attached to a divalent -S(=0)- radical. More preferred
alkylsulfinyl radicals are "lower alkylsulfinyl" radicals having
alkyl radicals of one to six carbon atoms. Examples of such
lower alkylsulfinyl radicals include methylsulfinyl,
ethylsulfinyl, butylsulfinyl and hexylsulfinyl.

[0045] The term "aminoalkyl" is an alkyl radical
substituted with one or more amino radicals. More preferred are
"lower aminoalkyl" radicals of one to six carbon atomg. Examples

of such radicals include aminomethyl, aminocethyl, and the like.
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[0046] The term "aminocarbonyl" is an amide group of the
formula -C(=0)NH,.

[0047] The term "carbonyl", whether used alone or with
other terms, such as "alkoxycarbonyl", is -(C=0)-.

[0048] The term "aryl", alone or in combination, is a
carbocyclic aromatic system containing one, two or three rings
wherein such rings may be attached together in a pendent manner
or may be fused, and wherein at least one of the rings is
aromatic. The term "aryl" includes aromatic radicals such as
phgnyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Aryl
moieties may also be substituted at a substitutable position
with one or more substituents selected independently from alkyl,
alkoxyalkyl, alkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl,
aminocarbonylalkyl, alkoxy, aralkoxy, hydroxyl, amino, halo,
nitro, alkylamino, acyl, cyano, carboxy, aminocarbonyl,
alkoxycarbonyl and aralkoxycarbonyl.

[0049] The terms "heterocyclyl" and "heterocyclo" are
saturated or partially unsaturated heteroatom-containing ring-
shaped radicals having one, two, or three rings wherein such
rings may be attached together in a pendent manner or may be
fused, where the heterocatoms may be selected from nitrogen,
sulfur and oxygen. Examples of saturated heterocyclyl and
heterocyclo radicals include saturated 3- to 6-membered
heteromonocylic radicals containing one to four nitrogen atoms
(e.g., pyrrolidinyl, imidazolidinyl, piperidino, piperazinyl,
etc.); saturated 3- to 6-membered heteromonocyclic group
containing one to two oxygen atoms and one to three nitrogen
atoms (e.g., morpholinyl, etc.); saturated 3- to é-membered
heteromonocyclic group containing one to two sulfur atoms and
one to three nitrogen atoms (e.g., thiazolidinyl, etc.).
Examples of partially unsaturated heterocyclyl and heterocyclo
radicals include dihydrothiophene, dihydropyran, dihydrofuran
and dihydrothiazole.

12



WO 2005/019240 PCT/US2004/025970

[0050] The term "heteroaryl" is an aromatic heteroatom-
containing ring-shaped radical having one, two, or three rings
wherein at least one ring is aromatic. Examples of heteroaryl
radicals include unsaturated 3- to 6- membered heteromonocyclic
group containing one to four nitrogen atoms, e.g., pyrrolyl,
pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, triazolyl (e.g., 4H-1,2,4-triazolyl, 1H-
1,2,3-triazolyl, 2H-1,2,3-triazolyl, etc.) tetrazolyl (e.g. 1H-
tetrazolyl, 2H-tetrazolyl, etc.), etc.; unsaturated condensed
heterocyclyl group containing one to five nitrogen atoms, e.g.,
indolyl, isoindolyl, indolizinyl, benzimidézolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl
(e.g., tetrazolo[l,5-blpyridazinyl, etc.), etc.; unsaturated 3-
to 6-membered heteromonocyclic group containing an oxygen atom,
e.g., pyranyl, furyl, etc.; unsaturated 3- to 6-membered
heteromonocyclic group containing a sulfur atom, e.g., thienyl,
etc.; unsaturated 3- to 6-membered heteromonocyclic group
containing one to two oxygen atoms and one to three nitrogen
atoms, e.g., oxazolyl, isoxazolyl, oxadiazolyl (e.g., 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.) etc.;
unsaturated condensed heterocyclyl group containing one to two
oxygen atoms and one to three nitrogen atoms (e.g.,
benzoxazolyl, benzoxadiazolyl, etc.); unsaturated 3- to 6-
membered heteromonocyclic group containing one to two sulfur
atoms and one to three nitrogen atoms, e.g., thiazolyl,
thiadiazolyl (e.g., 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,5-thiadiazolyl, etc.) etc.; unsaturated condensed
heterocyclyl group containing one to two sulfur atoms and one to
three nitrogen atoms (e.g., benzothiazolyl, benzothiadiazolyl,
etc.) and the like. The term "heteroaryl" also includes radicals
where heteroaryl radicals are fused with aryl radicals. Examples
of such fused bicyclic radicals include benzofuran,
benzothiophene, and the like. Said heterocyclyl group may be

gubstituted at a substitutable position with one or more
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substituents selected independently from alkyl, hydroxyl, halo,
alkoxy, oxo, amino and alkylamino.

[0051] The terms "heterocyclylalkyl" and "heterocycloalkyl"
are saturated and partially unsaturated heterocyclyl-substituted
alkyl radicals, such as pyrrolidinylmethyl, and heteroaryl-
substituted alkyl radicals, such as pyridylmethyl,
quinolylmethyl, thienylmethyl, furylethyl, and quinolylethyl.
The heterocaryl in said heteroaralkyl may be additionally
substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy.

[0052] The term "acyl" is a radical provided by the residue
after removal of hydroxyl from an organic acid. Examples of such
acyl radicals include alkanoyl and aroyl radicals.

[0053] The term "alkanoyl" or "alkylcarbonyl" are alkyl
radicals as defined herein attached to a carbonyl radical.
Examples of such alkanoyl radicals include formyl, acetyl,
propionyl, butyryl, iscbutyryl, valeryl, isovaleryl, pivaloyl,
hexanoyl, and trifluoroacetyl.

[0054] The terms "arylcarbonyl" (also called "aroyl") and
"aralkylcarbonyl" include radicals having aryl or aralkyl
radicalg, as defined herein, attached to a carbonyl radical.
Examples of such radicals include substituted or unsubstituted
phenylcarbonyl, naththoyl, and benzylcarbonyl. The aryl in said
aroyl and aralkylcarbonyl radicals may be additionally
substituted.

[0055] The term "aralkoxy" is an aralkyl radical as defined
herein attached through an oxygen atom to other radicals.

[0056] The term ";ralkoxyalkyl" is an aralkoxy radical as
defined herein attached through an oxygen atom to an alkyl
radical.

[0057] The terms "aralkyl" and "arylalkyl" are aryl-
substituted alkyl radicals such as benzyl, diphenylmethyl,
triphenylmethyl, phenylethyl, and diphenylethyl. The aryl in
said aralkyl may be additionally substituted with halo, alkyl,
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alkoxy, halkoalkyl and haloalkoxy. The terms benzyl and
phenylmethyl are interchangeable.

[0058] The term "aralkylamino" is an aralkyl radical as
defined herein attached through an amino nitrogen atom to other
radicals. The terms "N-arylaminoalkyl" and "N-aryl-N-alkyl-
aminoalkyl" are amino groups which have been substituted with
one aryl radical or one aryl and one alkyl radical,
respectively, and having the amino group attached to an alkyl
radical. Examples of such radicals include N-phenylaminomethyl
and N-phenyl-N-methylaminomethyl.

[0059] The term "aralkylthio" is an aralkyl radical
attached to a sulfur atom.

[0060] The term "aralkylthioalkyl" is an aralkylthio
radical attached through a sulfur atom to an alkyl radical.

[0061] The term "arylamino" is an amino group that has been
substituted with one or two aryl radicals. An example of such
arylamino radicals is N-phenylamino. The "arylamino" radicals
may be further substituted on the aryl ring portion of the
radical.

[0062] The term "aryloxyalkyl" is a radical having an aryl
radical attached to an alkyl radical through a divalent oxygen
atom.

[0063] The term "arylthioalkyl" is a radical having an aryl
radical attached to an alkyl radical through a divalent sulfur
atom.

[0064] The term "sulfonyl", whether used alone or linked to
other terms such as alkylsulfonyl, is a divalent -S0,- radical.

[0065] The term "alkylsulfonyl" is an alkyl radical
attached to a sulfonyl radical, where alkyl is defined as above.
More preferred alkylsulfonyl radicals are "lower alkylsulfonyl"
radicals having one to six carbon atoms. Examples of such lower
alkylsulfonyl radicals include methylsulfonyl, ethylsulfonyl and
propylsulfonyl. The "alkylsulfonyl" radicals may be further
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substituted with one or more halo atoms, such as fluoro, chloro
or bromo, to provide haloalkylsulfonyl radicals.

[0066] The terms "sulfamyl", "aminosulfonyl" and
"gsulfonamidyl" are —-SO;NH;.

[0067] The term "pharmaceutically acceptable" is used
adjectivally herein to mean that the modified noun is
appropriate for use in a pharmaceutical product; that is the
"pharmaceutically-acceptable" material is relatively safe and/or
non-toxic, though not necessarily providing a separable
therapeutic benefit by itself. Pharmaceutically-acceptable
cationg include metallic ions and organic ions. More preferred
metallic ions include, but are not limited to, appropriate
alkali metal salts, alkaline earth metal salts and 