
SUBSTITUTED ANILINE DERIVATIVES USEFUL AS HISTAMINE H
ANTAGONISTS FIELD OF THE INVENTION The present
invention relates to substituted aniline derivatives
useful as < histamine H3 antagonists. The invention
also relates to pharmaceutical compositions comprising
said compounds and their use in treating inflammatory
diseases, allergic conditions, diabetes, obesity, an
obesity-related disorder, metabolic syndrome, a
cognition deficit disorder, cardiovascular and central
nervous system disorders. The invention also relates
to the use of a combination of histamine H3
antagonists of this invention with histamine H1
compounds for the treatment of inflammatory diseases
and allergic conditions, as well to the use of a
combination of an histamine H3 antagonist of this
invention with other actives useful for treating
diabetes, obesity, an obesity-related disorder,
metabolic syndrome or a cognition deficit disorder.
Pharmaceutical compositions comprising a combination
of at least one novel histamine H3 antagonist compound
of the invention with at least one histamine Hi
compound or at least one compound useful for treating
diabetes, obesity, an obesityrelated disorder,
metabolic syndrome or a cognition deficit disorder are
also contemplated. BACKGROUND OF THE INVENTION The
histamine receptors, H1, H2, H3 and H have been
characterized by their pharmacological behavior. The
H1 receptors are those that mediate the response
antagonized by conventional antihistamines. H1
receptors are present, for example, in the ileum, the
skin, and the bronchial smooth muscle of humans and
other mammals. The most prominent H2 receptor-mediated
responses are the secretion of gastric acid in mammals
and the chronotropic effect in isolated mammalian
atria. H4 receptors are expressed primarily on
eosinophils and mast cells and have been shown to be
involved in the chemotaxis of both cell types.In the
periphery, H3 receptor sites are found on sympathetic
nerves, where they modulate sympathetic
neurotransmission and attenuate a variety of end organ
responses under control of the sympathetic nervous
system. Specifically, H3 receptor activation by
histamine attenuates norepinephrine outflow to
resistance and capacitance vessels, causing
vasodilation. In addition, in rodents, peripheral H3
receptors are expressed in brown adipose tissue,
suggesting that they may be involved in thermogenesis
regulation. H3 receptors are also present in the CNS.
H3 receptor expression is observed in cerebral cortex,
hippocampal formation, hypothalamus and other parts of
the human and animal brain. H3 receptors are expressed
on histaminergic neurons and, as heteroreceptors, on
neurons involved in other neurotransmitter systems,
where H3 receptor activation results in presynaptic
inhibition of neurotransmitter release. In the
particular case of histaminergic neurons, H3 receptors
have been implicated in the regulation of histamine
hypothalamic tone, which in turn has been associated
with the modulation of sleeping, feeding and cognitive
processes in the human brain (see, for example, Leurs
et al., Nature Reviews, Drug Discovery, 4, (2005),
107). It is also known and has been described in the
literature that histamine is involved in regulation of
cognitive and memory processes in the human brain
(see, for example, Life Sciences, 72, (2002),
409-414). Consequently, indirect modulation of
histaminergic brain function through the central H3
receptors may be a means to modulate these processes.
Different classes of H3 receptor ligands have been
described and their use for neurological and
psychiatric diseases has been suggested (see, e.g., US
20040224953, WO2004089373, WO2004101546). H receptor
antagonists may be useful in treating various
neuropsychiatric conditions, where cognitive deficits
are an integral part of the disease, specifically
ADHD, schizophrenia and Alzheimer's disease (see, for
example, Hancock, A.; Fox, G. in Drug Therapy (ed.
Buccafusco, J.J.). (Birkhauser, Basel, 2003).
Imidazole H3 receptor antagonists are well known in
the art. More recently, non-imidazole H3 receptor
antagonists have been disclosed in US Patents
6,720,328 and 6,849,621 , and in US Published
Applications 2004/0097483, 2004/0048843 and
2004/0019099.US 5,869,479 discloses compositions for
the treatment of the symptoms of allergic rhinitis
using a combination of at least one histamine H
receptor antagonist and at least one histamine H3
receptor antagonist. SUMMARY OF THE INVENTION The
present invention provides compounds of formula (I) :
or a pharmaceutically a is 0, 1 or 2; b is 0, 1, 2, 3
or 4; U and W are each CH, or one of U and W is CH and
the other is N; M1, M2, n, p, X and Y are as defined
in (a), (b) or (c): M2 is N n is 1 or 2; p is 0, 1 or
2; X is a bond, alkylene, alkenylene, -C(O)-,
-C(R8)(R9)-, -C(=N-OR10)-, 



-C(=N-OR 10)-CH(R11)-, -CH(R1 1)-C(N-OR10)-, -O-,
-CH2N(R12)-, -N(R12JCH2- , -N(R 12 )-, -NHC(O)-,
-OCH2-, -CH2O-, -CH(OH)-, -S-, -S(O)- Or -S(O) 2- ;
and Y is -CH 2- , -(CHs)2- , -C(=O)-, -C(=NOR 13)-,
-S-, -S(O)- or -SO 2- ; (b) M1 is N M2 is N; n is 2; p
is 1 or 2; X is a bond, alkylene, alkenylene, -C(O)-,
-NHC(O)-, -OC(O)-, -S(O)- or -S(O) 2-; and Y is -CH 2-
, -(CH2 2-, -C(=O)-, -S-, -S(O)- or -SO 2-; (c) M1 is
N M2 is CH; n is 1 or 2; p is O, 1 or 2;X is a bond,
alkylene, alkenylene, -C(O)-, -NHC(O)-, -OC(O)-,
-S(O)- or -S(O) 2- ; and Y is -0-, -CH2- , -(CHz)2-,
-C(=O)-, -C(=N0R 13 )-, -S-, -S(O)- or -SO 2-; Z is a
bond, -CH(R 14 )-(R14a-(C1-C4)alkylene)- or
-CH(R14)-CH(R14b)=CH(R14b)- (R114 a-(Ci-C
2)alkylene)-; R1 is R15-alkyl, R15-cycloalkyl,
R15-aryl, R15-arylalkyl, R15-(6-membered heteroaryl),
R15-(6-membered heteroaryl)alkyl, R15-(5-membered
heteroaryl), R 5-(5- membered heteroaryl )alkyl,
R15-heterocycloalkyl, diphenylmethyl, R6 provided that
when R1 is attached to X by a nitrogen atom and M1 is
" , X is a bond or alkylene; and provided that when R1
is attached to X by a nitrogen atom and M1 is N, X is
-(CH 2)2-6-; k is 0, 1, 2, 3 or 4; k1 is O, 1, 2 or 3;
k2 is 0, 1 or 2; Q is Oor S; R2 is R18-alkyl,
R18-alkenyl, R18-aryl, R18-arylalkyl, R18-heteroaryl,
R18- heteroarylalkyl, R18-cycloalkyl or
R18-heterocycloalkyl; each R3 is independently
selected from the group consisting of H, halo, alkyl,
haloalkyl, -OH, alkoxy and -CN; each R4 is
independently selected from the group consisting of H,
alkyl, -OH, alkoxy, halo, -CF3, -OCF3, -NO2, -CO2R19 ,
-N(R19 2, -CON(R 19 )2, -NHC(O)R 19 , - NHSO2R19 ,
-SO2N(R19 2 and -CN; R5 is H, alkyl, haloalkyl, R2
1-cycloalkyl, R2 1-aryl, R21-heteroaryl or -C(O)R20;R6
is H or alkyl; and when R1 is attached to X by a
carbon atom and X is a bond or alkylene, R6 can also
be R2 1-cycloalkyl, R2 1-aryl, R2 1-heteroaryl,
-NHC(O)R7, - CN, hydroxyalkyl, alkoxyalkyl,
-C(R7)=N(OR7), -C(O)R7 or -N(R7)2; R7 is independently
selected from the group consisting of H and alkyl; Rs
and R9, together with the carbon to which they are
attached, form a 3- to 7- membered carbocyclic ring
optionally substituted with 1 or 2 substituents
independently selected from the group consisting of
halo, alkyl and haloalkyl; or R8 and R9, together with
the carbon to which they are attached, form a 3- to
7-membered heterocyclic ring comprising 2 to 6 carbon
atoms and 1 or 2 heteroatoms independently selected
from the group consisting of O, S and N, provided that
there is no -O-O-, -S-S- or -O-S- bond, wherein said
heterocyclic ring is optionally substituted with 1 or
2 substituents independently selected from the group
consisting of halo, alkyl and haloalkyl; or R8 and R9
together are =CH2; R10 is H, alkyl, haloalkyl, R2
1-aryl, R2 1-heteroaryl, R2 1-cycloalkyl, R2 1-
heterocycloalkyl or R2 1-arylalkyl; R1 1 is H or
alkyl; R12 is independently selected from the group
consisting of H, alkyl, -CH2CF3, R21-aryl and R2t
-heteroaryl; R13 is H, alkyl, haloalkyl, R2 1-aryl or
R2 1-hetersaryl; R14 is H, alkyl or haloalkyl; R14a is
1 to 3 substituents independently selected from the
group consisting of H, halo, -OH, alkyl, haloalkyl,
R21-cycloalkyl, R2 1-heteracycloalkyl, R2 1-aryl, R21-
heteroaryl, alkoxy, -OCF3, -OCHF2, -NO2, -CN and -N(R
11)2; R14b is H, fluoro, alkyl or haloalkyl; R15 is 1,
2, 3 or 4 substituents independently selected from the
group consisting of H, halo, alkyl, haloalkyl, -OH,
alkoxy, alkylthio, R2 1-cycloalkyl, R2
1-heterocycloalkyl, R2 1-aryl, R2 1-arylalkyl, R2
1-heteroaryl, R2 1-heteroarylalkyl, aryloxy, -OCF3,
-OCHF2, -SCF3, -NO2, -CO2R12, -C(O)R 20 , -N(R 12 )2,
-CON(R 12 )2, -NHC(O)R12 -NHSO2R12 , -SO2N(R12 )2 and
-CN; or two R15 substituents on adjacent ring carbon
atoms together are -0-CH -O-; R15a is H, alkyl,
haloalkyl, alkoxy, alkylthio, R21-cycloalkyl,
R21-heterocycloalkyl, R2 1-aryl, R2 1-arylalkyl,
R21-heteroaryl, R2 1-heteroarylalkyl, R21-aryloxy,
-OCF3, -OCHF2, -N(R12 



2 or -SCF3;R16 is independently selected from the
group consisting of alkyl, halogen, haloalkyl and
alkenyl; R17 is H, alkyl, hydroxy(C2-C6)alkyl-,
haloalkyl-, haloalkoxyalkyl-, alksxyalkyl-, R2 1-aryl,
R2 1-arylalkyl-, R2 1-heteroaryl,
R21-heteroarylalkyl-, R2 1-cycloalkyl or R2 1-
cycloalkylalkyl, or R2 1-heterocycloalkylalkyl; R18 is
1, 2 or 3 substituents independently selected from the
group consisting of H, halo, alkyl, haloalkyl, -OH,
alkoxy, R21-aryl, R21-aryloxy r -OCF3, -OCHF2, -NO2,
-CO2R19 , -N(R 19)2, -CON(R19)2, -NHC(O)R19, -NHSO2R19
, -SO2N(R19)2 and -CN; R19 is independently selected
from the group consisting of H, alkyl, haloalkyl, R2
1-aryl, R21-heteroaryl, R2 1-cycloalkyl and R2
1-heterocycloalkyl; R20 is alkyl, R2 1-aryl or
R21-heteroaryl; and R2 1 is 1, 2 or 3 substituents
independently selected from the group consisting of H,
alkyl, halo, alkoxy, -CF3, -N(R11)2 and -alkylene-N(R
11 )2. This invention further provides methods for
treating: allergy; an allergy-induced airway (e.g.,
upper airway) response, including but not limted to,
pruritis, sneezing, rhinorrhea and mucosal
inflammation (see, for example, McLeod, JPET. 305
(2003) 1037); congestion, such as nasal congestion;
hypotension; a cardiovascular disease; a disease of
the gastrointestinal tract; hyper- and hypo- motility
and acidic secretion of the gastrointestinal tract,
such as GERD; metabolic syndrome; obesity; an
obesityrelated disorder; a sleeping disorder such as
hypersomnia, somnolence, insomnia or narcolepsy; hypo-
and hyperactivity of the central nervous system, such
as agitation and depression of the CNS; diabetes,
including Type I and Type Il diabetes mellitus; a CNS
disorder, such as migraine, Parkinson's disease,
amyotrophic lateral sclerosis (ALS), or a cognition
deficit disorder (e.g., attention deficit
hyperactivity disorder (ADHD), Alzheimer's Disease
(AD) or schizophrenia); (each of the above described
diseases/disorders being a "Condition") comprising
administering to a patient in need of such treatment
an effective amount of at least one compound of
formula (I). The invention also provides
pharmaceutical compositions comprising an effective
amount of at least one compound of formula (I) and a
pharmaceutically acceptable carrier. In one aspect,
the compositions further comprise one or more
additional agents useful for treating obesity,
diabetes, an obesity-related disorder, metabolic
syndrome or a cognition deficit disorder. In one
aspect, the compositionsfurther comprise one or more
Hi receptor antagonists. The compositions are useful
for treating a Condition. The invention further
provides methods for treating obesity, an
obesity-related disorder, metabolic syndrome or a
cognition deficit disorder comprising administering to
a patient in need of such treatment an effective
amount of a combination of at least one compound of
formula (I) and at least one other compound useful for
treating obesity, an obesity-related disorder,
metabolic syndrome or a cognition deficit disorder.
The invention also provides methods for treating
obesity or an obesity-related disorder in a patient,
comprising administering to the patient an effective
amount of at least one compound of formula (I) and an
anti-diabetic agent. The present invention also
provides methods for treating allergy, an
allergyinduced airway response or congestion
comprising administering to a patient in need of such
treatment an effective amount of at least one compound
of claim 1 and an effective amount of an Hi receptor
antagonist. The present invention further provides
methods for treating diabetes in a patient, comprising
administering to the patient an effective amount of at
least one compound of claim 1. The invention also
provides kits comprising a single package which
contains: (i) a container containing a pharmaceutical
composition comprising an effective amount of a
compound of formula (I), and (ii) another container
containing a pharmaceutical composition comprising an
Hi receptor antagonist. Also provided are kits
comprising a single package which contains: (i) a
container containing a pharmaceutical composition
comprising an effective amount of a compound of
formula (I), and (ii) another container containing a
pharmaceutical composition comprising an effective
amount of a separate compound useful for treating
obesity, an obesity-related disorder, metabolic
syndrome or a cognition deficit disorder. DETAILED
DESCRIPTION OF THE INVENTION The present invention
provides compounds of formula (I), pharmaceutical
compositions comprising at least one compound of
formula (I), and methods of using at least one
compound of formula (I) to treat or prevent a
Condition.Definitions and Abbreviations As used
herein, the following terms have the following
meanings, unless indicated otherwise: A "patient" is a
human or non-human mammal. In one embodiment, a
patient is a human. In another embodiment, a patient
is a non-human mammal, including, but not limited to,
a monkey, dog, baboon, rhesus, mouse, rat, horse, cat
or rabbit. In another embodiment, a patient is a
companion animal, including but not limited to a dog,
cat, rabbit, horse or ferret. In one embodiment, a
patient is a dog. In another 



embodiment, a patient is a cat. "Alkyl" (including,
for example, the alkyl portions of arylalkyl and
alkoxy) refers to straight and branched carbon chains
and contains from one to six carbon atoms. "Alkylepe"
refers to a divalent straight or branched alkyl chain,
e.g., methylene (-CH2-) or propylene (-CH 2CH2CH2-).
"Haloalkyl" or "haloalkoxy" refer to alkyl or alkoxy
chains as defined above wherein one or more hydrogen
atoms are replaced by halogen atoms, e.g., -CF3,
CF3CH2CH2- . CF3CF2- or CF3O-. "Aryl" (including the
aryl portion of arylalkyl) refers a carbocyclic group
containing from 6 to 15 carbon atoms and having at
least one aromatic ring (e.g., aryl is a phenyl or
naphthyl ring), with all available substitutable
carbon atoms of the carbocyclic group being intended
as possible points of attachment. "Arylalkyl" refers
to an aryl group, as defined above, bound to an alkyl
group, as defined above, wherein said alkyl group is
the point of attachment. "Cycloalkyl" refers to a
non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms,
preferably about 5 to about 10 carbon atoms. Preferred
cycloalkyl rings contain about 3 to about 7 ring
atoms. Non-limiting examples of suitable monocyclic
cycloalkyls include cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl and the like. Non-limiting
examples of suitable multicyclic cycloalkyls include
1-decalinyl, norbornyl, adamantly and the like.
"Halogen" or "halo" refers to -F, -Cl, -Br, or -I.
"Heteroaryl" refers to cyclic groups, having 1 to 4
heteroatoms selected from O, S or N, said heteroatom
interrupting a carbocyclic ring structure and having a
sufficient number of delocalized pi electrons to
provide aromatic character, with the aromatic
heterocyclic groups preferably containing from 2 to 14
carbon atoms. Therings do not contain adjacent oxygen
and/or sulfur atoms. Examples include but are not
limited to 5-membered rings such as isothiazolyl,
isoxazolyl, oxazolyl, furazanyl, triazolyl,
tetrazolyl, thiazolyl, thienyl, furanyl (furyl),
pyrrolyl and pyrazolyl, and 6- membered rings such as
pyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyridyl
(e.g., 2-, 3- , or 4-pyridyl), pyridyl N-oxide (e.g.,
2-, 3-, or 4-pyridyl N-oxide) and triazinyl, and
biciclic groups such as pteridinyl, indolyl
(benzopyrrolyl), pyridopyrazinyl, isoquinolinyl,
quinolinyl, naphthyridinyl. All available
substitutable carbon and nitrogen atoms can be
substituted as defined. "Heterocycloalkyl" refers to a
saturated carbocylic ring containing from 3 to 15
carbon atoms, preferably from 4 to 6 carbon atoms,
which carbocyclic ring is interrupted by 1 to 3 hetero
atoms selected from -O- , -S-, -SO-, -SO2 or -NR40-
wherein R40 represents H1C1 to C6 alkyl, arylatkyl,
-C(O)R 30 , -C(O)OR 30, or -C(O)N(R 30)2 (wherein each
R30 is independently selected from the group
consisting of H, alkyl, phenyl and benzyl). The rings
do not contains adjacent oxygen and/or sulfur atoms.
Examples include but are not limited to 2- or
3-tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 2-,
3- or 4-piperidinyl, 2- or 3-pyrrolidinyl, 2- or
3-piperizinyl, 2- or 4-dioxanyl, 1,3-dioxolanyl,
1,3,5-trithianyl, pentamethylene sulfide,
perhydroisoquinolinyl, decahydroquinolinyl,
trimethylene oxide, azetidinyl, 1- azacycloheptanyl,
1,3-dithianyl, 1,3,5-trioxanyl, morpholinyl,
thiomorpholinyl, 1,4- thioxanyl, and
1,3,5-hexahydrotriazinyl, thiazolidinyl,
tetrahydropyranyL "Cycloalkylene" refers to a divalent
cycloalkyl ring, e.g. "Heterocycloalkylene" refers to
a divalent heterocycloalkyl ring, e.g. therefore, when
R alkylene is said to be interrupted by cycloalkylene
or heterocycloalkylene, groups such as oorr are
contemplated. (N) , for example in the
structurerepresents a nitrogen atom that is located at
one of the 4 non-fused positions of the ring, i.e.,
positions 4, 5, 6 or 7 indicated below: Similarly, V
means that two nitrogens are located at any two of the
4 nonfused positions of the ring, e.g., the 4 and 6
positions, the 4 and 7 positions, or the 5 and 6
positions. Also, as used herein, "upper airway"
usually means the upper respiratory system, i.e., the
nose, throat, and associated structures. "Effective
amount" or "therapeutically effective amount" is meant
to describe an amount of compound or a composition of
the present invention effective in inhibiting the
above-noted diseases and thus producing the desired
therapeutic, ameliorative, inhibitory or preventative
effect. A line drawn into a ring means that the
indicated bond may be attached to any of the
substitutable ring carbon atoms. The term
"substituted" means that one or more hydrogens on the
designated atom is replaced with a selection from the
indicated group, provided that the designated atom's
normal valency under the existing circumstances is not
exceeded, and that the substitution results in a
stable compound. Combinations of substituents and/or
variables are permissible only if such combinations
result in stable compounds. The term "stable compound'
or "stable structure" is meant to describe a compound
that is sufficiently robust to survive isolation to a
useful degree of purity from a 



reaction mixture, and formulation into an efficacious
therapeutic agent. When M is CH and an R4 substituent
is present on the ring (i.e., b is 1, 2 or 3), the R4
substituent can replace the H on said carbon, e.g.,
the ring can be:The term "optionally substituted"
means optional substitution with the specified groups,
radicals or moieties. The term "purified", "in
purified form" or "in isolated and purified form" for
a compound refers to the physical state of said
compound after being isolated from a synthetic process
or natural source or combination thereof. Thus, the
term "purified", "in purified form" or "in isolated
and purified form" for a compound refers to the
physical state of said compound after being obtained
from a purification process or processes described
herein or well known to the skilled artisan, in
sufficient purity to be characterizable by standard
analytical techniques described herein or well known
to the skilled artisan. It should also be noted that
any carbon as well as heteroatom with unsatisfied
valences in the text, schemes, examples and Tables
herein is assumed to have the sufficient number of
hydrogen atom(s) to satisfy the valences. When a
functional group in a compound is termed "protected",
this means that the group is in modified form to
preclude undesired side reactions at the protected
site when the compound is subjected to a reaction.
Suitable protecting groups will be recognized by those
with ordinary skill in the art as well as by reference
to standard textbooks such as, for example, T.W.
Greene et al, Protective Groups in organic Synthesis
(1991 ), Wiley, New York. When any variable (e.g.,
aryl, heterocycle, R2, etc.) occurs more than one time
in any constituent or in formula (I), its definition
on each occurrence is independent of its definition at
every other occurrence. As used herein, the term
"composition" is intended to encompass a product
comprising the specified ingredients in the specified
amounts, as well as any product which results,
directly or indirectly, from combination of the
specified ingredients in the specified amounts.
Prodrugs and solvates of the compounds of the
invention are also contemplated herein. A discussion
of prodrugs is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems ( 1987) 14 of the
A.C.S. Symposium Series, and in Bioreversible Carriers
in Drug Design, (1987) Edward B. Roche, ed.,
AmericanPharmaceutical Association and Pergamon Press.
The term "prodrug" means a compound (e.g, a drug
precursor) that is transformed in vivo to yield a
compound of formula (I) or a pharmaceutically
acceptable salt, hydrate or solvate of the compound.
The transformation may occur by various mechanisms
(e.g., by metabolic or chemical processes), such as,
for example, through hydrolysis in blood. A discussion
of the use of prodrugs is provided by T. Higuchi and
W. Stella, "Pro-drugs as Novel Delivery Systems," Vol.
14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B.
Roche, American Pharmaceutical Association and
Pergamon Press, 1987. For example, if a compound of
formula (I) or a pharmaceutically acceptable salt,
hydrate or solvate of the compound contains a
carboxylic acid functional group, a prodrug can
comprise an ester formed by the replacement of the
hydrogen atom of the acid group with a group such as,
for example, (C-i- C8)alkyl, (C2-Ci
2)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from
4 to 9 carbon atoms, 1-methyl-1- (alkanoyloxy)-ethyl
having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon
atoms, 1-(alkoxycarbonyloxy)ethyl having from 4 to 7
carbon atoms, 1-methyl-1-(alkoxycarbonyloxy)ethyl
having from 5 to 8 carbon atoms,
N-(alkoxycarbonyl)aminomethyl having from 3 to 9
carbon atoms, 1-(N- (alkoxycarbonyl)amino)ethyl having
from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(Ci-C
2)alkylamino(C 2-C3)alkyl (such as
b-dimethylaminoethyl), carbamoyl-(Ci-C 2)alkyl, N,N-di
(Ci-C 2)alkylcarbamoyl-(C-r C2)alkyl and piperidino-,
pyrrolidino- or morpholino(C 2-C3)alkyl, and the like.
Similarly, if a compound of formula (I) contains an
alcohol functional group, a prodrug can be formed by
the replacement of the hydrogen atom of the alcohol
group with a group such as, for example,
(Ci-C$)alkanoyloxymethyl, 1-((Ci-C )alkanoyloxy)-
ethyl, 1-methyl-1-((Ci-C 6)alkanoyloxy)ethyl,
(C1-C6)alkoxycarbonyloxymethyl, N-(Ci-
C6)alkoxycarbonylaminomethyl, succinoyl, (Ci-C
6)alkanoyl, a-amino(CrC 4)alkanyl, arylacyl and
a-aminoacyl, or a-aminoacyl-a-aminoacyl, where each
a-aminoacyl group is independently selected from the
naturally occurring L-amino acids, P(O)(OH)2,
-P(O)(O(Ci-C 6)alkyl)2 or glycosyl (the radical
resulting from the removal of a hydroxyl group of the
hemiacetal form of a carbohydrate), and the like. If a
compound of formula (I) incorporates an amine
functional group, a prodrug can be formed by the
replacement of a hydrogen atom in the amine group with
agroup such as, for example, R"-carbonyl,
R"O-carbonyl, NR"R"'-carbonyl where R" and R"' are
each independently (CrCio)alkyl, (C3-C7) cycloalkyl,
benzyl, or R"- carbonyl is a natural a-aminoacyl or
natural a-aminoacyl, -C(OH)C(O)OY 1 wherein Y1 is H1
(Ci-C 6)alkyl or benzyl, -C(OY2)Y3 wherein Y2 is
(C1-C4) alkyl and Y3 is (C1- C6)alkyl, carboxy (Ci-C
6)alkyl, amino(C 1-C4)alkyl or mono-IM-or di-N, N-(C1-
C6)alkylaminoalkyl, -C(Y4)Y5 wherein Y4 is H or methyl
and Y5 is mono-N- or di~ 



N,N-(C r C6)alkylamino morpholino, piperidin-1-yl or
pyrrolidin-1-yl, and the like. "Solvate" means a
physical association of a compound of this invention
with one or more solvent molecules. This physical
association involves varying degrees of ionic and
covalent bonding, including hydrogen bonding. In
certain instances the solvate will be capable of
isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of
the crystalline solid. "Solvate" encompasses both
solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates,
methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is water. The compounds
of formula (I) can form salts which are also within
the scope of this invention. Reference to a compound
of formula (I) herein is understood to include
reference to salts thereof, unless otherwise
indicated. The term "salt(s)", as employed herein,
denotes acidic salts formed with inorganic and/or
organic acids, as well as basic salts formed with
inorganic and/or organic bases. In addition, when a
compound of formula (I) contains both a basic moiety,
such as, but not limited to a pyridine or imidazole,
and an acidic moiety, such as, but not limited to a
carboxylic acid, zwitterions ("inner salts") may be
formed and are included within the term "salt(s)" as
used herein. Pharmaceutically acceptable (i.e.,
non-toxic, physiologically acceptable) salts are
preferred, although other salts are also useful. Salts
of the compounds of the formula (I) may be formed, for
example, by reacting a compound of formula (I) with an
amount of acid or base, such as an equivalent amount,
in a medium such as one in which the salt precipitates
or in an aqueous medium followed by lyophilization.
Exemplary acid addition salts include acetates,
ascorbates, benzoates, benzenesulfonates, bisulfates,
borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates,
methanesulfonates, naphthalenesulfonates, nitrates,
oxalates,phosphates, propionates, salicylates,
succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally
considered suitable for the formation of
pharmaceutically useful salts from basic
pharmaceutical compounds are discussed, for example,
by P. Stahl ef a/, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould,
InternationalJ. of Pharmaceutics (1986) 33 201-217;
Anderson e a/, The Practice of Medicinal Chemistry
(1996), Academic Press, New York; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated
herein by reference thereto. Exemplary basic salts
include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, salts
with organic bases (for example, organic amines) such
as dicyclohexylamines, t-butyl amines, and salts with
amino acids such as arginine, lysine and the like.
Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g., methyl,
ethyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g., dimethyl, diethyl, and dibutyl
sulfates), long chain halides (e.g., decyl, lauryl,
and stearyl chlorides, bromides and iodides), aralkyl
halides (e.g., benzyl and phenethyl bromides), and
others. All such acid salts and base salts are
intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the corresponding compounds for purposes of the
invention. Pharmaceutically acceptable esters of the
present compounds include the following groups: ( 1)
carboxylic acid esters obtained by esterification of
the hydroxy groups, in which the non-carbonyl moiety
of the carboxylic acid portion of the ester grouping
is selected from straight or branched chain alkyl (for
example, acetyl, npropyl, t-butyl, or n-butyl),
alkoxyalkyl (for example, methoxymethyl), aralkyl (for
example, benzyl), aryloxyalkyl (for example,
phenoxymethyl), aryl (for example, phenyl optionally
substituted with, for example, halogen, C^alkyl, or
C1^aIkOXy or amino); (2) sulfonate esters, such as
alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example,
L-valyl or L-isoleucyl); (4) phosphonate esters and
(5) mono-, di- or triphosphate esters. The phosphate
estersmay be further esterified by, for example, a
C-i-20 alcohol or reactive derivative thereof, or by a
2,3-di (Ce^acy! glycerol. One or more compounds of the
invention may also exist as, or optionally converted
to, a solvate. Preparation of solvates is generally
known. Thus, for example, M. Caira et al, J.
Pharmaceutical Sci., 93(3) . 601-61 1 (2004) describe
the preparation of the solvates of the antifungal
fluconazole in ethyl acetate as well as from water.
Similar preparations of solvates, hemisolvate,
hydrates and the like are described by E. C. van
Tonder et al, AAPS PharmSciTech., 5(1 ), article 12
(2004); and A . L. Bingham et al, Chem. Commun.,
603-604 (2001). A typical, non-limiting, process
involves dissolving the inventive compound in desired
amounts of the desired solvent (organic or water or
mixtures thereof) at a higher than ambient
temperature, 



and cooling the solution at a rate sufficient to form
crystals which are then isolated by standard methods.
Analytical techniques such as, for example I . R.
spectroscopy, show the presence of the solvent (or
water) in the crystals as a solvate (or hydrate).
Compounds of formula (I), and salts, solvates, esters
and prodrugs thereof, may exist in their tautomeric
form (for example, as an amide o r imino ether). All
such tautomeric forms are contemplated herein as part
of the present invention. All stereoisomers (for
example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the
salts, solvates, esters and prodrugs of the compounds
as well as the salts, solvates and esters of the
prodrugs), such as those which may exist due to
asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the
absence of asymmetric carbons), rotameric forms,
atropisomers, and diastereomeric forms, are
contemplated within the scope of this invention, as
are positional isomers (such as, for example, 4-
pyridyl and 3-pyridyl). Individual stereoisomers of
the compounds of the invention may, for example, be
substantially free of other isomers, o r may be
admixed, for example, as racemates or with all other,
o r other selected, stereoisomers. The chiral centers
of the present invention can have the S o r R
configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt",
"solvate", "ester", "prodrug" and the like, is
intended to equally apply to the salt, solvate, ester
and prodrug of enantiomers, stereoisomers, rotamers,
tautomers, positional isomers, racemates or prodrugs
of the inventive compounds.Polymorphic forms of the
compounds of formula (I), and of the salts, solvates,
esters and prodrugs of the compounds of formula (I),
are intended to be included in the present invention.
The phrase "at least one compound of formula (I)"
means that one to three different compounds of formula
(I) may be used in a pharmaceutical composition or
method of treatment. In one embodiment one compound of
formula (I) is used. Similarly, "at least one Hi
receptor antagonist" or "at least one other compound
(or agent) for treating obesity, an obesity-related
disorder, metabolic syndrome or a cognition deficit
disorder" means that one to three different H
antagonists or other compounds may be used in a
pharmaceutical composition or method of treatment. In
one embodiment, one Hi antagonist or one other
compound for treating obesity, an obesity-related
disorder, metabolic syndrome or a cognition deficit
disorder is used in the combinations. The term
"obesity" as used herein, refers to a patient being
overweight and having a body mass index (BMI) of 25 or
greater. In one embodiment, an obese patient has a BMI
of 25 or greater. In another embodiment, an obese
patient has a BMI from 25 to 30. In another
embodiment, an obese patient has a BMI greater than
30. In still another embodiment, an obese patient has
a BMI greater than 40. The term "obesity-related
disorder" as used herein refers to any disorder which
results from a patient having a BMI of 25 or greater.
Non-limiting examples of an obesity-related disorder
include edema, shortness of breath, sleep apnea, skin
disorders and high blood pressure. The term "metabolic
syndrome" refers to a combination of risk factors for
cardiovascular disease (CVD) identified in the
National Cholesterol Education Program's Adult
Treatment Panel III report. See for example the
discussion by Grundy et al in Circulation . 109
(2004), 433-438. The components of metabolic syndrome
are: 1) abdominal obesity; 2) atherogenic
dyslipidemia; 3) raised blood pressure; 4) insulin
resistance; 5) proinflammatory state; and 6)
prothrombotic state. Unless otherwise stated, the
following abbreviations have the stated meanings:
Me=methyl; Et=ethyl; Bn=benzyl; Bu=butyl; Pr=propyl;
Ph=phenyl; t-BOC=tertbutoxycarbonyl; Ac=acetyl;
BINAP=2,2'-bis(diphenylphosphino)-1 ,1'binaphthyl;
DCE= 1,2-dichloroethane; DCM= dichloro-methane; DEAD=
diethyl azodicarboxylate; DIPEA= L/,L/-diisopr
pylethylamine (Hunig's base); DMF=dimethylformamide;
EDC=1-(3-d imethylaminopropyl)-3-ethylcarbodiimide;
HOBT= 1-hydroxybenzotriazole; NaBH(OaC)3= sodium
triacetoxyboro-hydride; PyBOP=benzot i azol-1
-yloxytripyrrolidinophosphonium hexafluorophosphate;
RT=room temperature; TFA=trifIuoroacetic acid;
THF=tetrahydrofuran; TEMPO=2,2,6,6-tetramethyl-1-
piperidinyloxy, free radical; TLC=thin layer
chromatography; MS=Mass Spectrometry; nM= nanomolar;
Ki= Dissociation Constant for substrate/receptor
complex. The Compounds of Formula (O The invention
provides compounds having the formula and
pharmaceutically acceptable salts thereof, wherein R1,
R2, R3, R4, R5, M1, M2, U, V, W, X, Y, Z, a, b, n and
p are defined above for the compounds of formula (I).
In one embodiment, R1 is R15-aryl, R15-(6-membered
heteroaryl), In another embodiment, R1 is R15-phenyl
and R15 is 1 to 4 substituents independently selected
from the group consisting of H, halo, alkyl, haloalkyl
or -CN. In still another embodiment, R15 is one or two
substituents independently selected from H and halo.
In yet another embodiment, R15 is one substituent
selected from the group consisting of -CF3, -CHF2 and
-CN. 



In one embodiment, R1 is R15-pyridyl. In another
embodiment, the 6- membered heteroaryl is 2-pyridyl.In
one embodiment, R15 is 1-3 substituents independently
selected from the group consisting of H, halo, alkyl,
haloalkyl and -CN. In another embodiment, R15 is one
or two substituents independently selected from the
group consisting of H and halo. In a further
embodiment, R 5 is one substituent selected from the
group consisting of -CF3, -CHF2 and -CN. In one
embodiment, R1 is wherein R15a is C1-C3 alkyl, haio(Cr
C3)alkyl; CrC 3 alkoxy, C1-C3 alkylthio; R2 1-phenyl
or R21-pyridyl; R2 1 is 1-3 substituents independently
selected from the group consisting of H, halo, alkyl,
haloalkyl, -OCF3, -CHF2 or -CN; R16 is as defined
above; and k, k1 and k2 are each independently 0, 1 or
2. In another embodiment, R1 is In still another
embodiment, R1 is wherein R15a is (Ci-C 3)alkyl, Ci-C
3 alkoxy, C1-C3 alkylthio, R2 1-phenyl or R2
1-pyridyl; R21 is 1 or 2 substituents independently
selected from the group consisting of H1 halo, alkyl
and haloalkyl; R16 is as defined above; and k 1 is 0
or 1. In another embodiment R1 iswherein R15a is -
C2F5, -CF3, C2H5-O-, CH3-O-, C2H5-S-, CH3-S-, R2
1-phenyl or R21- pyridyl; R2 1 is 1 or 2 substituents
independently selected from the group consisting of H,
F, Cl, -CH3, and -CF 3; k 1 is 0 or 1; and R16 is F,
Cl Or-CF 3. In one embodiment, n is 1. In another
embodiment, p is 1. In one embodiment, a and b are
each independently 0 or 1. In another embodiment, a
and b are each 0 . In still another embodiment, both U
and W are CH. R6 In one embodiment, M1 is , wherein R6
is H, -NHC(O)R7 or -N(R 7)2; and Rr is alkyl. R5 In
another embodiment, M1 is wherein R6 is H. In one
embodiment, M2 is preferably N. In another embodiment,
R5 is H or alkyl. X is preferably a single bond,
-NHC(O)- Or -C(N-OR 10)-, wherein R10 is H or alkyl;
more preferably, X is a single bond. Y is preferably
-O- or -C(=O)-. more preferably -C(=O)-. Preferred
compounds are those wherein M1, M2, n, p, X and Y are
as defined in (a) or (b), with (a) being more
preferred for compounds wherein R1 is and (b) being
preferred for compounds wherein R1 is R15-aryl or
R15-(6-membered heteroaryl).In a further embodiment, Z
is a bond. In one embodiment, R3 and R4 are each
independently H, alkyl, fluoro or - OH. In another
embodiment, R2 is R18-heteroaryl or
R18-heterocycloalkyl. In still another embodiment, R2
is a 5 or 6 membered R18-heteroaryl or a 4 , 5 or
6-membered R18-heterocycloalkyl. In yet another
embodiment, R2 is R18-pyridyl, R18-pyrimidyl,
R18-pyradazinyl r R18- tetrahydropyranyl, Ri
a-azetidinyl, R18-oxazolyl and R13-thiazolyl. In a
further embodiment, R2 is R18-pyridyl, R18-pyrimidyl,
R18-pyradazinyl, R1 - oxazolyl or R18-thiazolyl, and
R18 is 1 or 2 substituents independently selected from
the group consisting of H, -CH3, -NH2 and -NHCH 3. In
one embodiment, R2 is R18-tetrahydropyranyl or
R18-azetidinyl, and R18 is 1 or 2 substituents
independently selected from the group consisting of H
and -CH3. In another embodiment, R2 is 2-amino
pyridyl, 2-amino oxazolyl, 2-amino thiazolyl,
1-methyl-azetidinyl and tetrahydropyranyl. In another
embodiment, R2 is 2-amino pyridyl. In one embodiment,
the compounds of formula (I) have the formula (IA):
(IA) and pharmaceutically acceptable salts thereof,
wherein M1 is CR6 or N; M2 is CH or N; X is a bond,
alkylene, -C(O)-, -C(=N-O-R a)-, -N(R12)-,
-CH2N(R12)-, -C(=CH2)-, - NHC(O)-, -SO2-, such that
when M1 is N, X is not -N(R12)- or -CH2N(R12)-; Y is
-C(O)- when M2 is N, and Y is -C(O) or O when M2 is
CH; Z is a bond; R1 is R15-arylalkyl, R15-aryl,
R15-cycloalkyl, R15-heteroaryl, R15-heterocycloalkyl,
fluorenyl,R2 is R18-arylalkyl, R18-alkyl, R18-aryl,
R18-heteroaryl, or R18-heterocycloalkyl; each R3 is
independently selected from the group consisting of H,
halo, alkyl, haloalkyl, -OH, alkoxy and -CN; each R4
is independently selected from the group consisting of
H, alkyl, -OH, 



alkoxy, halo, -CF3, -OCF3, -NO2 and -CN; R5 is H,
alkyl or -C(O)alkyl; R6 is -H, -NH2, -NH-alkyl, -CN,
-hydroxy-substituted alkyl, -NHC(O)-alkyl, or -
C(alkyl)(=N-O-R a); R12 is - H or alkyl; R15 is -H,
-CN, -O-phenyl, -OH, alkoxy, halo, alkyl, -benzyl,
-NH2, -NO2, -CF3, OCF3 ', -S-alkyl, phenyl,
-C(O)O-alkyl, -C(O)alkyl, or -S-CF3; R15a is -H, or
-heteroaryl (2-benzofuranyl, 2-quinolinyl, pyridyl);
R16 is -CF 3, or halo; R17 is -H, alkoxy, or R2
1-heterocycloalkylalkyl (-CH2CH2-(N-morpholinyl)); R18
is -H, halo, -NO2, or -NH2; R2 1 is -H, halo or alkyl;
Q is O or S; Ra is - H1alkyl, or -CH2CF3; a is Oor 1;
b is Oor 1; k is O, 1 or 2; and k 1 is O, 1 or 2. In
one embodiment, a is O. In another embodiment, a is 1.
In one embodiment, b is O. In another embodiment, b is
1.In one embodiment, k is 0. In another embodiment, k
is 1. In one embodiment, k 1 is 0. In another
embodiment, k 1 is 1. In one embodiment, Q is O. In
one embodiment, R1 is R15-arylalkyl. In another
embodiment, R1 is R15-aryl. In another embodiment, R1
is R15-cycloalkyl. In still another embodiment, R1 is
R15-heteroaryl. In another embodiment, R1 is
R15-heterocycloalkyl. In yet another embodiment, R1 is
fluorenyl. In one embodiment, R1 is R15-phenyl or
R15-naphthyl. In another embodiment, R1 is
R15-cyclohexyl or R15-cyclopropyl. In another
embodiment, R1 is R15-isoxazolyl, R15-pyridyl,
R15-pyrimidinyl or R15- pyridazinyl. In still another
embodiment, R1 is R15-piperazinyl, R15-piperidinyl or
R15- morphslinyl. In yet another embodiment, R1 is:
wherein R15a is benzofuranyl, quinolinyl or pyridyl,
and R16 , k and k 1 are as defined above for the
compounds of formula (IA). In one embodiment, R1 is:
wherein R17 is -H, alkoxy, or-CH
2CH2-(L/-morpholinyl), and R16, k and k 1 are as
defined above for the compounds of formula (IA). In
one embodiment, R2 is R18-arylalkyl.In another
embodiment, R2 is R18-benzyl. In another embodiment,
R2 is R18-alkyl. In still another embodiment, R2 is
R18-aryl. In another embodiment, R2 is R18-phenyl. In
yet another embodiment, R2 is R18-heteroaryl. In one
embodiment, R2 is pyridyl. In another embodiment, R2
is -NHfe-substituted pyri In another embodiment, R2 is
2-amino-pyridin-4-yl In yet another embodiment, R2 is
pyrimidinyl. In still another embodiment, R2 is
R18-heterocycloalkyl. In another embodiment, R2 is
tetrahydropyranyl. In one embodiment, R15a is
benzofuranyl, quinolinyl or pyridyl. In one
embodiment, M1 is N. In another embodiment, M1 is CR6.
In another embodiment, M1 is CH. In one embodiment, M2
is N. In another embodiment, M2 is CH. In one
embodiment, X is a bond. In another embodiment, X is
alkylene. In another embodiment, X is -CH2-. In still
another embodiment, X is -CH2CH2- . In another
embodiment, X is -C(O)-. In yet another embodiment, X
is -C(=N-O-Ra)-. In one embodiment, X is -C(=N-O-CH
3)-. In another embodiment, X is -C(=N-OH)-. 



In still another embodiment, X is -N(R 12)-. In yet
another embodiment, X is NH. In a further embodiment,
X is -CH2N(R12)-. In another embodiment, X is
-CH2N(CH3)-. In one embodiment, X is -C(=CH2)-- In
another embodiment, X is -NHC(O)-. In another
embodiment, X is -SO2- . In one embodiment, Y is
-C(O)- and M2 is N.In another embodiment, Y is -C(O)-
and M2 is CH. In another embodiment, Y is -O- and M2
is CH. In one embodiment, M2 is N, Y is -C(O)-. In
another embodiment, M1 is N, M2 is N, Y is -C(O)-. In
another embodiment, M1 is CH, M2 is N, Y is -C(O)-. In
still another embodiment, a is O, b is 1, and R4 is
alkoxy or alkyl. In yet another embodiment, M2 is CH,
Y is -C(O)-. In a further embodiment, M2 is CH, Y is
-O-. In another embodiment, M1 is N, M2 is CH, Y is
-C(O)-. In another embodiment, M1 is N, M2 is CH, Y is
-O-. In one embodiment, M1 and M2 are each N, X is
-NHC(O)-, Y is -C(O)-, R1 is phenyl, R2 is 4-pyridyl
and R5 is methyl. In another embodiment, M1 and M2 are
each N, X is -NHC(O)-, Y is -C(O)-, R1 is phenyl, R2
is 4-pyridyl and R5 is H. In one embodiment, M1 is CH,
M2 is N, X is a bond, Y is -C(O)-, R1 is phenyl, R2 is
4-pyridyl and R5 is methyl. In another embodiment, M1
is CH, M2 is N, X is a bond, Y is -C(O)-, R1 is
phenyl, R2 is 4-pyridyl and R5 is H. In another
embodiment, M1 is CH, M2 is N, X is a bond, Y is
-C(O)-, R1 is phenyl, R2 is 2-amino-pyridin-4-yl and
R5 is H. In yet another embodiment, M1 is CH, M2 is N,
X is -C(=NOCH 3), Y is -C(O)-, R1 is phenyl, R2 is
2-amino-pyridin-4-yl and R5 is H. Illustrative
examples of the compounds of formula (I) include, but
are not limited to, Compounds 1A-160A as set forth
below in the Examples section. Methods for Making the
Compounds of Formula (I) The compounds of this
invention can be prepared via procedures known to
those skilled in the art. Compounds described in this
invention are typically prepared by preassembling the
right portion of the molecule (CD fragment) and then
building onto it the left portion of the molecule in a
one-step (AB + CD) or two-step (B + CD, followed by A
+ BCD) approach (see Schemes 2-4, below). The CD
portion of the molecule is typically assembled as
shown in Scheme 1:Scheme 1 A typical reaction involves
thermal reaction of the appropriately functionalized
aniline C with halogen-substituted reagent D wherein
R2 is heteroaryl (Z is a single bond); the procedure
is applicable to reaction of an aniline C with
halogen-substituted aryl, cycloalkyl and
heterocycloalkyl versions of fragment D. In cases,
where linker Z is a C -C6 alkyl or alkenyl moiety
(Z'), a reductive amination or a nucleophilic
substitution process between the aniline C and an
appropriate aldehyde or alkyl halide reagent D leads
to CD. Where M2 is nitrogen, construction of the link
between the CD an the AB (or alternatively, B)
fragments of the molecule is typically accomplished
through amide coupling of the preinstalled carboxylic
acid functionality of the C fragment and the
corresponding secondary amine functionality of the B
fragment. See Scheme 2: f the carboxylic acid
functionality, e.g. a hydroxyl, halogen or sulfonyl
moiety, allows formation of different types of Y
moieties as the B-C links, as shown in Scheme
3:Suitable reactions for achieving B-C coupling
include, but are not limited to, ( 1) a Mitsunobu
reaction or nucleophilic substitution with a phenolate
anion (i.e., Y is -O-, M2=C); (2) metal-halogen
exchange, followed by the addition of the
corresponding Carylmetal (e.g., catalyzed by a
transition metal catalyst) species to the appropriate
Bfragment electrophile (Y = -C(O)-, M2=C), optionally
followed by the reduction of the ketone (Y=CHb, M2=C);
(3) transition-metal catalyzed coupling of the
C-arylhalide with an appropriate vinyl metal species,
derived from B (Y=CH2, M2=C), followed by the
reduction of the double bond; or (4) reaction of the
B-ring secondary amine with a Cring sulfonyl chloride
(Y = SO2). A variety of approaches to the construction
of the corresponding AB fragments are known in the
art. Synthetic approaches in most cases are dictated
by the particular nature of the AB fragment. Some
approaches to the AB fragments are illustrated by the
specific examples below. In some instances, a stepwise
approach to the construction of left side of the
molecule (B + CD, followed by A + BCD) is more
convenient. This approach is useful , if the A + BCD
coupling process conditions are tolerated by the
functionalities already present in the BCD fragment. A
non-limiting example of this approach (when M1 is
nitrogen) is shown in Scheme 4.Uses of the Compounds
of Formula (I) The compounds of formula (I) are useful
for treating or preventing a Condition. 



Accordingly, the present invention provides methods
for treating or preventing a Condition in a patient,
comprising administering to the patient an effective
amount of at least one compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof.
In one embodiment, the compounds of formula (I) are
useful for treating congestion, metabolic syndrome,
obesity, an obesity-related disorder or a cognition
deficit disorder. In another embodiment, the compounds
of formula (I) are useful for treating obesity or an
obesity-related disorder. In another embodiment, the
compounds of formula (I) are useful for treating
diabetes. There are two major forms of diabetes: Type
I diabetes (also referred to as insulin-dependent
diabetes or NIDDM) and Type Il diabetes (also referred
to as noninsulin dependent diabetes or NIDDM). In one
embodiment, the compounds of formula (I) are useful
for treating Type I diabetes. In another embodiment,
the compounds of formula (I) are useful for treating
Type Il diabetes. Combination Therapy The present
methods for treating or preventing a Condition can
further comprise administering one or more additional
therapeutic agents in addition to the at least one
compound of formula (I). Additional therapeutic agents
useful in the present methods include, but are not
limited to, Hi receptor antagonists, weight-loss
agents, HMG-CoA reductase inhibitors, sterol
absorption inhibitors, anti-diabetic agents, any agent
useful for treating obesity, an obesity-related
disorder, any agent useful for treating metabolic
syndrome, any agent useful for treating a cognition
deficit disorder, or any combination of two or more of
these additional therapeutic agents.In one embodiment,
the compounds of formula (I) can be combined with an
H1 receptor antagonist (i.e., the compounds of formula
(I) can be combined with an H1 receptor antagonist in
a pharmaceutical composition, or the compounds of
formula (I) can be administered with an H1 receptor
antagonist). Numerous chemical substances are known to
have histamine Hi receptor antagonist activity and can
therefore be used in the methods of this invention.
Representative H1 receptor antagonists include,
without limitation: astemizole, azatadine, azelastine,
acrivastine, brompheniramine, cetirizine,
chlorpheniramine, clemastine, cyclizine, carebastine,
cyproheptadine, carbinoxamine,
descarboethoxyloratadine, diphenhydramine, doxylamine,
dimethindene, ebastine, epinastine, efletirizine,
fexofenadine, hydroxyzine, ketotifen, loratadine,
levocabastine, meclizine, mizolastine, mequitazine,
mianserin, noberastine, norastemizole, picumast,
pyrilamine, promethazine, terfenadine, tripelennamine,
temelastine, trimeprazine and triprolidine. Other
compounds can readily be evaluated to determine
activity at H1 receptors by known methods, including
specific blockade of the contractile response to
histamine of isolated guinea pig ileum. See for
example, WO98/06394 published February 19, 1998. Those
skilled in the art will appreciate that the Hi
receptor antagonist is used at its known
therapeutically effective dose, or the Hi receptor
antagonist is used at its normally prescribed dosage.
In one embodiment, said Hi receptor antagonist is
selected from: azatadine, brompheniramine, cetirizine,
chlorpheniramine, carebastine, descarboethoxy
loratadine, diphenhydramine, ebastine, fexofenadine,
loratadine, or norastemizole. More preferably, said H1
antagonist is selected from loratadine,
descarboethoxyloratadine, fexofenadine or cetirizine.
In one embodiment, in the above combinations of H and
Hi antagonists, nasal congestion is treated.
Weight-loss agents include appetite suppressants,
metabolic rate enhancers and nutrient absorption
inhibitors. Appetite suppressant agents useful for
treating obesity or metabolic syndrome include
cannabinoid receptor 1 (CBO antagonists or inverse
agonists (e.g., rimonabant); Neuropeptide Y (NPY1 ,
NPY2, NPY4 and NPY5) antagonists; metabotropic
glutamate subtype 5 receptor (mGluRd) antagonists
(e.g., 2-methyl-6-(phenylethynyl)-pyridine and
3[(2-methyl-1 ,4-thiazol-4-yl)ethynyl]pyridine);
melanin-concentrating hormone receptor (MCH1 R and
MCH2R) antagonists; melanocortin receptor agonists
{e.g., Melanotan-ll and Mc4r agonists); serotonin
uptake inhibitors (e.g., dexfenfluramine and
fluoxetine); serotonin (5HT) transport inhibitors
(e.g., paroxetine, fluoxetine, fenfluramine,
fluvoxamine, sertaline and imipramine); norepinephrine
(NE) transporter inhibitors (e.g., desipramine,
talsupram and nomifensine); ghrelin antagonists;
leptin or derivatives thereof; opioid antagonists
(e.g., nalmefene, 3-methoxynaltrexone, naloxone and
nalterxone); orexin antagonists; bombesin receptor
subtype 3 (BRS3) agonists; Cholecystokinin-A (CCK-A)
agonists; ciliary neurotrophic factor (CNTF) or
derivatives thereof (e.g., butabindide and axokine);
monoamine reuptake inhibitors (e.g., sibutramine);
glucagons-like peptide 1 (GLP-1) agonists; topiramate;
and phytopharm compound 57. Metabolic rate enhancers
include acetyl-CoA carboxylase-2 (ACC2) inhibitors;
beta adrenergic receptor 3 (b3) agonists;
diacyiglycerol acyltransferase inhibitors (DGAT1 and
DGAT2); fatty acid synthase (FAS) inhibitors (e.g.,
Cerulenin); phosphodiesterase 



(PDE) inhibitors (e.g., theophylline, pentoxifylline,
zaprinast, sildenafil, amrinone, milrinone,
cilostamide, rolipram and cilomilast); thyroid hormone
b agonists; uncoupling protein activators (UCP-1 ,2 or
3) (e.g., phytanic acid, 4-[(E)-2-(5,6,7,8-
tetramethyl-2-naphthalenyl)-1-propenyl]benzoic acid
and retinoic acid); acyl-estrogens (e.g.,
oleoyl-estrone); glucocorticoid antagonists; 11-beta
hydroxyl steroid dehydrogenase type 1 ( 11b HSD-1 )
inhibitors; melanocortin-3 receptor (Mc3r) agonists;
and stearoyl-CoA desaturase-1 (SCD-1) compounds.
Nutrient absorption inhibitors include lipase
inhibitors (e.g., orlistat, lipstatin,
tetrahydrolipstatin, teasaponin and
diethylumbelliferyl phosphate); fatty acid transporter
inhibitors; dicarboxylate transporter inhibitors;
glucose transporter inhibitors; and phosphate
transporter inhibitors. Specific compounds for use in
the combination for treating obesity and metabolic
syndrome include rimonabant,
2~methyl-6-(phenylethynyl)-pyridine, 3[(2-
methyl-1,4-thiazol-4-yl)ethynyl]pyridine,
Melanotan-ll, dexfenfluramine, fluoxetine, paroxetine,
fenfluramine, fluvoxamine, sertaline, imipramine,
desipramine, talsupram, nomifensine, leptin,
nalmefene, 3-methoxynaltrexone, naloxone, nalterxone,
butabindide, axokine, sibutramine, topiramate,
phytopharm compound 57, Cerulenin, theophylline,
pentoxifylline, zaprinast, sildenafil, amrinone,
milrinone, cilostamide, rolipram, cilomilast, phytanic
acid,
4-[(E)-2-(5,6,7,8-tetramethyl~2-naphthalenyl)-1-propen
yl]benzoic acid, retinoic acid, oleoyl-estrone,
orlistat, lipstatin, tetrahydrolipstatin, teasaponin
and diethylumbelliferyl phosphate. Preferred compounds
for use in the combination for treating obesity and
metabolic syndrome include rimonabant,
dexfenfluramine, fenfluramine, phentermine, leptin,
nalmefene, axokine, sibutramine, topiramate,
phytopharm compound 57, oleoyl-estrone and orlistat.
Also preferred are combinations of at least one
compound of formula (I) and one or more HMG-CoA
reductase inhibitors and/or one or more substituted
azetidinone or substituted b-lactam sterol absorption
inhibitors for treating metaolic syndrome or obesity.
Typical HMG-CoA reductase inhibitors include statins
such as lovastatin, simvastatin, pravastatin,
atorvastatin, fluvastatin, resuvastatin, cerivastatin,
rivastatin and pravastatin. In one embodiment, the
HMG-CoA reductase inhibitor is simvastatin. As used
herein, "sterol absorption inhibitor" means a compound
capable of inhibiting the absorption of one or more
sterols, including but not limited to cholesterol,
phytosterols (such as sitosterol, campesterol,
stigmasterol and avenosterol), 5a-stanols (such as
cholestanol, 5a-campestanol, 5a-sitostanol), and/or
mixtures thereof, when administered in a
therapeutically effective (sterol and/or 5a- stanol
absorption inhibiting) amount to a mammal or human.
Non-limiting examples of suitable substituted
azetidinones and methods of making the same include
those disclosed in U.S. Patents Nos. RE 37,721 ,
5,306,817, 5,561 ,227. 5,618,707, 5,624,920, 5,631
,365, 5,656,624, 5,627,176, 5,633,246, 5,661,145,
5,688,785, 5,688,787, 5,688,990, 5,698,548, 5,728,827,
5,739,321 , 5,744,467, 5,756,470, 5,767,1 15,
5,846,966, 5,856,473, 5,886,171, 5,919,672, 6,093,812,
6,096,883, 6,133,001 , 6,207,822, 6,627,757,
6,632,933, U.S. Patent Publication Nos. 2003/0105028,
2004/0180860, 2004/0180861 , and 2004/0198700,
N-sulfonyl-2-azetidinones such as are disclosed in
U.S. Patent No. 4,983,597, ethyl 4-
(2-oxoazetidin-4-yl)phenoxy-alkanoates such as are
disclosed in Ram et al., Indian J. Chem. Sect. B. 29B,
12 (1990), p. 1134-7, and diphenyl azetidinones and
derivatives disclosed in U.S. Patent Publication Nos.
2002/0039774, 2002/0128252, 2002/0128253 and
2002/0137689, and PCT Published Application Nos. WO
2002/066464, WO 04/000805, WO 04/005247, WO 04/000804,
WO 04/000803, WO04/014947, WO 04/087655, WO 05/009955,
WO 05/023305, WO 05/021495, WO 05/021497, WO
05/044256, WO 05/042692, WO 05/033100, WO 05/030225,
WO 05/047248. WO 05/046662, WO 05/061451 ,WO
05/061452, WO 05/062824, WO 05/02897, WO 05/000353,
each of which is incorporated by reference herein. An
example of a suitable substituted azetidinone compound
is represented by Formula (A) (ezetimibe) below: or
pharmaceutically acceptable salts or solvates of the
compound of Formula (A). The compound of Formula (A)
can be in anhydrous or hydrated form. A product
containing ezetimibe compound is commercially
available as ZETIA(r) ezetimibe formulation from MSP
Pharmaceuticals. Typical compounds for use in
combination with an H3 antagonist of this invention
for the treatment of a cognition deficit disorder are
atomoxetine and dexmethylphenidate for the treatment
of ADHD, olanzapine, risperidone or aripiprazole for
treatment of schizophrenia, and donepezil,
heptylphysostigmine, tacrine, rivastigmine or
galantamine for the treatment of Alzheimer's Disease.
In one embodiment, the compounds of formula (I) can be
co-administered with an anti-diabetic agent for
treating diabetes. Examples of anti-diabetic agents
useful in the present methods for treating diabetes
include sulfonylureas, insulin sensitizers (such as
PPAR agonists, DPPIV 



inhibitors, PTP-1B inhibitors and glucokinase
activators), a-glucosidase inhibitors, insulin
secretagogues, hepatic glucose output lowering
compounds, anti-obesity agents, antihypertensive
agents, meglitinides, insulin and insulin-containing
compositions. In one embodiment, the anti-diabetic
agent is an insulin sensitizer or a sulfonylurea.
Non-limiting examples of sulfonylureas include
glipizide, tolbutamide, glyburide, glimepiride,
chlorpropamide, acetohexamide, gliamilide, gliclazide,
glibenclamide and tolazamide. Insulin sensitizers
include PPAR-g agonists described in detail
above.preferably troglitazone, rosiglitazone,
pioglitazone and englitazone; biguanidines such as
metformin and phepformin; DPPIV inhibitors such as
sitagliptin, saxagliptin, denagliptin and
vildagliptin; PTP-1 B inhibitors; and glucokinase
activators, a- Glucosidase inhibitors that can be
useful in treating type Il diabetes include miglitol,
acarbose, and voglibose. Hepatic glucose output
lowering drugs include Glucophage and Glucophage XR.
Insulin secretagogues include sulfonylurea and
nonsulfonylurea drugs such as GLP-1, exendin, GIP,
secretin, glipizide, chlorpropamide, nateglinide,
meglitinide, glibenclamide, repaglinide and
glimepiride. Insulin includes all formualtions of
insulin, including long acting and short acting forms
of insulin. Non-limiting examples of anti-obesity
agents useful in the present methods for treating
diabetes include CB1 antagonists or inverse agonists
such as rimonabant, neuropeptide Y antagonists, MCR4
agonists, MCH receptor antagonists, histamnine H3
receptor antagonists or inverse agonists, leptin,
appetite suppressants such as sibutramine, and lipase
inhibitors such as xenical. Non-limiting examples of
antihypertensive agents useful in the present methods
for treating diabetes include b-blockers and calcium
channel blockers (for example diltiazem, verapamil,
nifedipine, amlopidine, and mybefradil), ACE
inhibitors (for example captopril, lisinopril,
enalapril, spirapril, ceranopril, zefenopril,
fosinopril, cilazopril, and quinapril), AT-1 receptor
antagonists (for example losartan, irbesartan, and
valsartan), renin inhibitors and endothelin receptor
antagonists (for example sitaxsentan). Non-limiting
examples of meglitinides useful in the present methods
for treating diabetes include repaglinide and
nateglinide. Non-limiting examples of insulin
sensitizers include biguanides, such as metformin and
thiazolidinediones. In one embodiment, the insulin
sensitizer is a thiazolidinedione. Non-limiting
examples of antidiabetic agents that slow or block the
breakdown of starches and certain sugars and are
suitable for use in the compositions and methods of
the present invention include alpha-glucosidase
inhibitors and certain peptides for increasing insulin
production. Alpha-glucosidase inhibitors help the body
to lower blood sugar by delaying the digestion of
ingested carbohydrates, thereby resulting in a smaller
rise in blood glucose concentration following meals.
Non-limiting examples of suitable alpha-glucosidase
inhibitors include acarbose; miglitol;camiglibose;
certain polyamines as disclosed in WO 01/47528
(incorporated herein by reference); voglibose.
Non-limiting examples of suitable peptides for
increasing insulin production including amlintide (CAS
Reg. No. 122384-88-7 from Amylin; pramlintide,
exendin, certain compounds having Glucagon-like
peptide-1 (GLP-1 ) agonistic activity as disclosed in
WO 00/07617 (incorporated herein by reference).
Non-limiting examples of orally administrable insulin
and insulin containing compositions include AL-401
from Autoimmune, and the compositions disclosed in
U.S. Patent Nos. 4,579,730; 4,849,405; 4.963,526;
5,642,868; 5,763,396; 5,824,638; 5,843,866; 6,1
53,632; 6,191 ,105; and International Publication No.
WO 85/05029, each of which is incorporated herein by
reference. In one embodiment, the compounds of formula
(I) can be co-administered with an anti-diabetic agent
for treating obesity or an obesity-related disorder.
Anti-diabetic agents useful in the present methods for
treating obesity or an obesity-related disorder
include, but are not limited to the anti-diabetic
agents listed above herein. In the combination
therapies of the present invention, the at least one
compound of formula (I) and the one or more additional
therapeutic agents can be administered simultaneously
(at the same time, in a single dosage form or in
separate dosage forms) or sequentially (first one and
then another, etc... over a period of time) in any
order. Pharmaceutical Compositions and Administration
For preparing pharmaceutical compositions from the
compounds described by this invention, inert,
pharmaceutically acceptable carriers can be either
solid or liquid. Solid form preparations include
powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may
be comprised of from about 5 to about 95 percent
active ingredient. Suitable solid carriers are known
in the art, e.g. magnesium carbonate, magnesium
stearate, talc, sugar or lactose. Tablets, powders,
cachets and capsules can be used as solid dosage forms
suitable for oral administration. Examples of
pharmaceutically acceptable carriers and methods of 



manufacture for various compositions may be found in
A. Gennaro (ed.). The Science and Practice of
Pharmacy, 20th Edition, (2000), Lippincott Williams &
Wilkins, Baltimore, MD.Liquid form preparations
include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene
glycol solutions for parenteral injection or addition
of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations
may also include solutions for intranasal
administration. Aerosol preparations suitable for
inhalation may include solutions and solids in powder
form, which may be in combination with a
pharmaceutically acceptable carrier, such as an inert
compressed gas, e.g. nitrogen. Also included are solid
form preparations which are intended to be converted,
shortly before use, to liquid form preparations for
either oral or parenteral administration. Such liquid
forms include solutions, suspensions and emulsions.
The compounds of the invention may also be deliverable
transdermally. The transdermal compositions can take
the form of creams, lotions, aerosols and/or emulsions
and can be included in a transdermal patch of the
matrix or reservoir type as are conventional in the
art for this purpose. In one embodiment, the compound
of formula (I) is administered orally. In one
embodiment, the pharmaceutical preparation is in a
unit dosage form. In such form, the preparation is
subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g.,
an effective amount to achieve the desired purpose.
The quantity of active compound in a unit dose of
preparation may be varied or adjusted from about 1 mg
to about 150 mg, preferably from about 1 mg to about
75 mg, more preferably from about 1 mg to about 50 mg,
according to the particular application. The actual
dosage employed may be varied depending upon the
requirements of the patient and the severity of the
condition being treated. Determination of the proper
dosage regimen for a particular situation is within
the skill of the art. For convenience, the total daily
dosage may be divided and administered in portions
during the day as required. The amount and frequency
of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof
will be regulated according to the judgment of the
attending clinician considering such factors as age,
condition and size of the patient as well as severity
of the symptoms being treated. A typicalrecommended
daily dosage regimen for oral administration can range
from about 1 mg/day to about 300 mg/day, preferably 1
mg/day to 75 mg/day, in two to four divided doses.
When the invention comprises a combination of H3
antagonist and Hi antagonist compounds, the two active
components may be co-administered simultaneously or
sequentially, or a single pharmaceutical composition
comprising a H3 antagonist and an Hi antagonist in a
pharmaceutically acceptable carrier can be
administered. The components of the combination can be
administered individually or together in any
conventional dosage form such as capsule, tablet,
powder, cachet, suspension, solution, suppository,
nasal spray, etc. The dosage of the Hi antagonist can
be determined from published material, and may range
from about 1 to about 1000 mg per dose. When used in
combination, the dosage levels of the individual
components are preferably lower than the recommended
individual dosages because of the advantageous effect
of the combination. When separate H3 and Hi antagonist
pharmaceutical compositions are to be administered,
they can be provided in a kit comprising in a single
package, one container comprising an H3 antagonist in
a pharmaceutically acceptable carrier, and a separate
container comprising an Hi antagonist in a
pharmaceutically acceptable carrier, with the H3 and
H1 antagonists being present in amounts such that the
combination is therapeutically effective. A kit is
advantageous for administering a combination when, for
example, the components must be administered at
different time intervals or when they are in different
dosage forms. Similarly, when the invention comprises
a combination of H3 antagonist and another compound
for treating obesity, an obesity-related disorder,
metabolic syndrome or a cognition deficit disorder,
the two active components may be co administered
simultaneously or sequentially, or a single
pharmaceutical composition comprising a H3 antagonist
and another compound in a pharmaceutically acceptable
carrier can be administered. The components of the
combination can be administered individually or
together in any conventional dosage form such as
capsule, tablet, powder, cachet, suspension, solution,
suppository, nasal spray, etc. The dosage of the other
compound for treating obesity, an obesity-related
disorder, metabolic syndrome or a cognition deficit
disorder can be determined from published material,
and may range from about 1 to about 1000 mg per
dose.Kits When separate pharmaceutical compositions
comprising an H3 antagonist and another compound for
treating obesity, an obesity-related disorder,
metabolic 



syndrome or a cognition deficit disorder are to be
administered, they can be provided in a kit comprising
in a single package, one container comprising an H3
antagonist in a pharmaceutically acceptable carrier,
and a separate container comprising a compound for
treating obesity, an obesity-related disorder,
metabolic syndrome or a cognition deficit disorder in
a pharmaceutically acceptable carrier, with the H3
antagonists and other compounds being present in
amounts such that the combination is therapeutically
effective. A kit is advantageous for administering a
combination when, for example, the components must be
administered at different time intervals or when they
are in different dosage forms. Compounds of formula
(I) can be prepared by the general methods outlined
above. Specifically exemplified compounds were
prepared as described in the examples below, from
starting materials known in the art or prepared as
described below. These examples are being provided to
further illustrate the present invention. They are for
illustrative purposes only; the scope of the invention
is not to be considered limited in any way thereby.
EXAMPLES General Methods The starting materials and
reagents used in preparing compounds described are
either available from commercial suppliers such as
Aldrich Chemical Co. (Wisconsin, USA) and Acros
Organics Co. (New Jersey, USA) or were prepared using
methods well-known to those skilled in the art of
organic synthesis. All commercially purchased solvents
and reagents were used as received. LCMS analysis was
performed using an Applied Biosystems API-100 mass
spectrometer equipped with a Shimadzu SCL-10A LC
column: Altech platinum C18, 3 um,33 mm X 7 mm ID;
gradient flow: 0 minutes, 10% CH3CN; 5 minutes, 95%
CH3CN; 7 minutes, 95% CH3CN; 7.5 minutes, 10% CH3CN; 9
minutes, stop. Flash column chromatography was
performed using Selecto Scientific flash silica gel,
32-63 mesh. Analytical and preparative TLC was
performed using Analtech Silica gel GF plates. Chiral
HPLCwas performed using a Varian PrepStar system
equipped with a Chiralpak OD column (Chiral
Technologies). Example 1 Preparation of Compound 1A 1A
A mixture of amino acid 11 (1.0 g; 6.62 mmol) and
4-bromopyridine hydrochloride (1 .54 g; 7.94 mmol) was
heated until melted, and then the temperature was
maintained for 1 h. The mixture was cooled to produce
crude 12 as a brown solid, which was used directly
without purification. Step 2: 12 Example 1 A mixture
of crude 12 from Step 1, benzimidazolone 13 ( 1.43 g;
6.60 mmol), HOBT (1.34 g; 9.92 mmol) and EDC (1.90 g;
9.90 mmol) was stirred in DMF (20 ml) at room
temperature overnight. DMF was removed under vacuum
and the residue was partitioned between aqueous NaHCq
3 and CH2CI2. The organic phase was separated, washed
with brine, dried (NaaSO,*.) and concentrated. The
residue was flash chromatographed (5% 2.3M NH3 in MeOH
/ CH2CI2) to produce 0.1 1 g of title compound as a
white solid. MH+ 428 Example 2Preparation of Compound
2A 2A Example 2 Compound 14 was prepared as described
in US 2004/0048843. A mixture of crude 12 from Example
1, Step 1, amine 14 (1.82 g; 6.6 mmol), HATU (3.0 g;
7.89 mmol) and Et3N ( 1 .0 ml) in DMF (20 ml) was
stirred at room temperature overnight. DMF was removed
under vacuum, the residue was dissolved in MeOH and
treated with diethylaminomethyl-polystyrene resin
until basic. The mixture was filtered and
concentrated. The residue was flash chromatographed
(5% MeOH/CH2CI2 with 1% NH4OH) to provide 1.61 g of
the title compound as a white solid. MH+ 486 Example 3
Preparation of Compound 3A 12 Example 3 was prepared
as described in US 2004/0048843.Compounds 12 and 15
were converted into the title compound using the
procedure described in Example 1, Step 2. MH 496
Example 4 Preparation of Compound 4A Compound 16 was
prepared as described in US 2004/0048843. A mixture of
benzimidazolone 16 (5.74 g; 18.1 mmol),
N-(2-chloroethylmorpholine) hydrochloride (5.07 g;
27.3 mmol), NaOH (2.53 g; 63.3 mmol), K2CO3 (5.01 g;
36.3 mmol) and tetrabutylammonium hydrosulfate ( 1.24
g; 3.65 mmol) in toluene (100 ml) was refluxed
overnight. The reaction mixture was allowed to cool
and was filtered. The filtrate was concentrated and
the residue was flash 



chromatographed (2% MeOH/CH2CI2) to produce 5.71 g of
compound 17 as a white foam. To a solution of compound
17 (7.81 g; 18.2 mmol) in CH2CI2 (50 ml) was added 4.0
M HCI solution in MeOH (28 ml, 109.9 mmol). The
reaction mixture was stirred overnight and
concentrated to produce 7.92 g of 18 as a
hydrochloride salt. Compound 18 was converted into the
title compound using the procedure of Example 2 . MH+
541Example 5 Preparation of Compound 5A 5A Example 5
Compound 19 was prepared from compound 16 using the
procedure described in US 2004/0048843. Compound 19
was converted into the title compound using the
procedure of Example 1, Step 2. MH+ 442 Example 6
Preparation of Compound 6A 6A Compound 20 was
converted into 2 1 using the procedure from Example 2.
Step 2: To a solution of ketone 21 (160 mg; 0.37 mmol)
in pyridine (20 ml) was added methoxylamine
hydrochloride (62 mg; 0.74 mmol). The mixture was
stirred overnight at 600C, cooled and concentrated
under vacuum. The residue was partitionedbetween
aqueous NaHCCb and CH2CI2, the organic phase was
separated, washed with brine, dried (Na2SO ) and
concentrated to produce 183 mg of the title compound
(white solid) as a mixture of oxime isomers. MH+ 463
Example 7 Preparation of Compound 7A Using a procedure
similar to Example 1, Step 1, 22 was used to prepare
crude 23, to be used directly without purification.
Step 2: Compound 23 was converted into the title
compound using the procedure of Example 1, Step 2. MH+
420 Example 8 Preparation of Compound 8A Example 8
Compound 24 was prepared from acid 12 and
N-BOC-piperazine using the procedure from Example 1,
Step , followed by Example 4, Step 2. A mixture of
amine 24 (300 mg; 0.76 mmol), 2-chlorobenzenesulfonyl
chloride (176 mg; 0.83 mmol) and Et3N (21 1 ml ; 1.51
mmol) in CH2CI2 was stirred for 3 h at room
temperature. The mixture was subjected to aqueous
work-up - CH2CI2extraction. The organic phase was
concentrated to produce the title compound. MH 428471
Example 9 Preparation of Compound 9A 9A The title
compound was prepared in quantitative by yield by the
NaBH reduction in MeOH of the compound 21. MH+ 436
Example 10 Preparation of Compound 1OA 1OA A mixture
of aniline 25 (1.0 g; 5.5 mmol) and 4-bromopyridine
hydrochloride (0.82 g; 4.2 mmol) in AcOH was stirred
at reflux overnight. The mixture was concentrated
under vacuum, and the residue was flash
chromatographed (1% of 2.3M NH3 in MeOH/CH2CI2) to
produce 0.052 g of compound 26. Step 2 26 - ~ Example
10 Acid 27 was prepared from ester 26 through LiOH
hydrolysis in acetone.Acid 27 was converted into the
title compound using the procedure of Example 1, Step
2. MH 502 Example 11 Preparation of Compound 11A 11A
Step 1: A mixture of aldehyde 28 (5.33 g; 24.1 mmol)
(prepared as described in US 6,720,328),
N-BOC-piperazine (4.49 g; 24.1 mmol) and NaBH(OAc) 3
(10.2 g; 48.1 mmol) in DCE (100 ml) was stirred
overnight at room temperature. The mixture was
subjected to basic aqueous work-up (NaOH) - CH2CI2
extraction. The organic phase was concentrated to
provide 29. Step 2: Crude 29 from step 1 was dissolved
in 3M HCI in MeOH (200 ml) and the mixture was stirred
at 600C for 4 h. The mixture was concentrated under
vacuum, the residue was redissolved in MeOH, basified
with NaOH, filtered through solid Na2SO4, 



and the filtrate was concentrated to provide 4.3 g of
diamine 30 as a free base. Step 3: Compound 30 was
converted into the title compound using the procedure
of Example 1, Step 2. MH+ 389 Example 12 Preparation
of Compound 12A12A Stej : Compound 33 was prepared
using the procedure of Example 11, Step 1. Step 2:
Compound 33 was converted into the title compound
using the procedures of Example 4, Step 2, followed by
Example 1, Step 2. Ml-T 408 Example 13 Preparation of
Compound 13A 13A + 12 Example 13 Compound 33a was
prepared as described in Bioorganic & Medicinal
Chemistry Letters 1993, 3, 925. Compound 33a was
converted into the title compound as described in
Example 1, Step 2. MH+ 429 Example 14 Preparation of
Compound 14A 14AExample 14 The preparation of compound
33b is described in US 6716846. Compound 33c was
obtained from 33b by using the procedure of Example 4,
Step 2. Compound 33c was converted into the title
compound through reaction with acid 23 in a procedure
identical to Example 1, Step 2. MH+ 373 Example 15
Preparation of Compound 15A 15A 23 Example 17 ample 15
Compound 33d (purchased from Sigma-Aldrich rare
chemical library) was converted into the title
compound through reaction with acid 23 in a procedure
identical to Example 1, Step 2. MH+ 416 Example 16
Preparation of Compound 16A+ 23 Example 16 Compound 34
was prepared as described in US 2004/0097483. Compound
34 was reacted with compound 23 using the procedure of
Example 1, Step 2, to obtain the title compound. MH+
493 Example 17 Preparation of Compound 17A 23 Example
17 Compound 35 was prepared as described in US
6,720,328. Compound 35 was reacted with compound 23
using the procedure of Example 1, Step 2, to obtain
the title compound. MH+ 416. Example 18 Preparation of
Compound 18A Step 1:A solution of
2-bromo-5-fluoropyridine (2.0 g , 11.4 mmol) in
toluene (20 ml) was added slowly to a solution of
n-BuLi (5.0 ml, 12.5 mmol) in toluene (80 ml), cooled
to -78 0C and the mixture was stirred at -78 0C for 30
min. Then, a solution of aldehyde 36 (3.64 g, 17.0
mmol) in toluene (20 ml) was added and the reaction
mixture was stirred at -78 0C for 2 h. It was quenched
with AcOH at -78 0C and diluted with water. The
product was extracted with CH2CI2 and the organic
layer was dried over Na2SO . Purification by flash
chromatography (0-1% 2N NH3 in MeOH/CH 2CI2) provided
3.50 g (99%) of alcohol 37 as a yellowish oil. Step 2:
To a solution of alcohol 37 (9.0 g, 29.0 mmol) in
CH2CI2 (200 ml) was added saturated aqueous solution
of NaHCO 3 (3.0 g, 35.6 mmol) and NaBr (0.15 g , 1.49
mmol). The mixture was cooled to 0 0C and TEMPO (0.05
g, 0.32 mmol) was adcfed, followed by 0.7 M (85 ml,
59.5 mmol) commercial bleach (NaOCI) in portions over
15 min. The reaction mixture was stirred at 0 0C for
30 min and then quenched with saturated aqueous Na2S2q
3solution. The product was extracted with CH2CI2 and
the organic layer was dried over Na SO4. Purification
by flash chromatography (CH CI2) provided 6.31 g of 38
as a yellowish oil. Step 3: To the solution of ketone
38 ( 1.00 g; 3.24 mmol) in pyridine (6 ml) was added
hydroxylamine hydrochloride (540 mg; 7.77 mmol). The
mixture was heated at 800C overnight, cooled and
concentrated under vacuum. The residue was flash
chromatographed (1% 2.3M NH3 in MeOH/ CH2CI2) to
produce 385 mg of Z-oxime 39 



and 553 mg of E-oxime 40. Step 4:To a solution of
oxime 40 (553 mg; 1.71 mmol) in a mixture of THF (16
ml) and DMF (30 ml) cooled to O0C was added KHMDS (
1.02 g; 5.13 mmol) in portions. The reaction mixture
was allowed to warm up and was stirred for 10 min at
room temperature , after which 2,2,2-trifluoroethyl
trifluoromethanesulfonate ( 1 .19 g; 5.13 mmol) was
added. The reaction mixture was stirred for 1 h. Water
was added and the product was extracted with CH2CI2.
The organic phase was concentrated and the residue was
flash chromatographed (2-4% EtOAc/CH 2CI2) to produce
438 mg of 41 as a yellow oil. Step 5: Compound 41 (438
mg; 1.08 mmol) was stirred in 20% TFAZCH2Cf2 for 5 h
at room temperature. The mixture was concentrated
under vacuum and the residue was partitioned between
aqueous NaHCO 3 and CH CI . The organic phase was
separated and concentrated to produce 322 mg of free
amine 42 as a yellow oil. Step 6: Compound 42 was
reacted with compound 12 using the procedure of
Example 1, Step 2, to obtain the title compound. MH+
516. Example 19 Preparation of Compound 19A 19AStep 1:
To a suspension of methyltriphenylphosphonium bromide
(6.08 g, 17.0 mmol) in THF (60 ml), cooled to -78 0C,
was added n-BuLi (6.48 ml of 2.5M solution in hexanes;
16.2 mmol); the mixture was stirred at -78 0C for 30
min and then at 0 0C for 45 min. It was cooled back to
-78 0C and a solution of ketone 38 (2.50 g , 8.1 mmol)
in THF (20 ml) was added. The reaction mixture was
stirred at -78 0C for 30 min and warmed up to room
temperature. It was quenched with water, and the
product was extracted with CH2CI2. The organic layer
was dried over Na2SO4 and purified by flash
chromatography ( 1:9:10 to provide 1.45 g of 43 as a
yellow oil. Step 2: Compound 43 was converted into the
title compound using procedures of Example 18, Step 5,
followed by Example 1, Step 2. MH+ 417 Example 20
Preparation of Compound 2OA A solution of isocyanate
44 (5.6Og, 29.8 mmol), N-BOC-piperazine (5.60 g, 30.1
mmol) and Et3N (4.2 ml, 30.1 mmol) in CH2CI2 (200 ml)
was stirred at room temperature for 1 h before
treatment with 1N aqueous NaOH. The organic layer was
washed with brine and dried over anhydrous MgSO . The
drying agent was filteredand the filtrate was stripped
of solvent under vacuum to obtain 11.0 g of compound
45, which was used directly without purification. Step
2: Compound 45 was converted into the title compound
using procedures of Example 18, Step 5, followed by
Example 1. Step 2 . MH 484 Example 2 1 Preparation of
Compound 2 1A 21A To a stirred suspension of compound
47 (20.1 g, 0.100 mol) in terf-butanol (120 ml) was
added, portionwise, potassium .ert-butoxide (9.5 g,
0.084 mol). The mixture was heated under reflux for 30
min, yielding a homogeneous solution which was cooled
to 35 0C, and to which was added compound 46 (12.7 g,
0.09 mol) in a single portion. An exothermic reaction
raised the internal temperature to 68 0C. When the
exotherm had subsided, the mixture was heated to
reflux for 30 min. Solvent was removed under vacuum,
and the residue was treated with ice water, which
resulted in formation of an insoluble fraction. Crude
product 48 was isolated by filtration of the insoluble
solid. Crude 48 (21g, 0.0672 mol) was treated with a
mixture of 2N HCI and EtOAc, and the resultant mixture
was stirred at room temperature for 10 min. The
insoluble material was filtered and washed thoroughly
with water and EtOAc to obtain 18.1 g of the
hydrochloride salt of compound 48, mp 287-289 0C. The
HCI salt was stirred in a mixture of 1N NaOH (150 ml)
and CH2CI2 (250 ml) until all solids dissolved. The
organic phase was separated, washed with water and
dried (anhydrous MgSO4). The drying agent was
filtered, and the filtrate was stripped of solvent
under vacuum to obtain 15.7 g of the free base form of
compound 48 as a beige solid. Step 2;A solution of 9.0
g (28.8 mmol) of compound 48 in warm DMF (40 ml) was
diluted with EtOH (120 ml). The solution was cooled to
room temperature , and to it was added half a teaspoon
of Raney nickel paste (50% water). The resultant
mixture was hydrogenated at 35 psi until hydrogen
uptake leveled off. The spent catalyst was filtered
through a pad of celite, and the filtrate was
concentrated under vacuum. The residue was partitioned
between water and Et2q -EtOAc (1:1 ). The organic
extract was washed with water, dried over anhydrous
MgSCU and filtered. The filtrate was 



concentrated under vacuum to obtain 7.8 g of compound
49 as syrup, which was sufficiently pure for use in
next step. Step 3: A stirred mixture of compound 49
(3.5 g, 12.4 mmol), anhydrous K2CO3 ( 1 .87 g 13.5
mmol) and 2-chloro-3-nitropyridine ( 1.97 g, 12.4
mmol) in anhydrous toluene (50 ml) was heated under
reflux for 18 h. TLC revealed a mixture of starting
material and product. Therefore, additional quantities
of 2-chloro-3-nitropyridine (0.5 g) and anhydrous
K2CO3 (0.5 g) were introduced, and heating under
reflux was continued for another 18 h. After cooling
to room temperature , the mixture was treated with
icewater and extracted with toluene. Combined toluene
extracts were washed successively with 0.5N aqueous
NaOH and water and were then treated with 0.5N HCI
(200 ml). The red precipitate which formed was
filtered to obtain 3.3 g of the crude HCI salt of the
title compound. The acidic aqueous phase was
separated, washed with EtOAc and basified with 10%
aqueous NaOH. The resultant red precipitate was
filtered and washed with water to provide 1.3 g of the
free base form of the title compound. A mixture of HCI
salt (3.2 g) and free base (1.3 g) was partitioned
between 0.5N NaOH and CH2CI2. The organic phase was
washed with water and dried (anhydrous MgSO4). The
drying agent was filtered, and the filtrate was
concentrated under vacuum to obtain 4.5 g of the free
base form of the title compound. MH1 405 Example 22
Preparation of Compound 22A22A A solution of 2.2 g
(5.5 mmol) of Exampfe 2 1 in warm DMF (30 ml) was
diluted with EtOH (60 ml). The solution was cooled to
room temperature , and to it was added half a teaspoon
of Raney nickel paste (50% water). The resultant
mixture was hydrogenated at 44 psi until hydrogen
uptake leveled off. The spent catalyst was filtered
through a pad of celite, and the filtrate was
concentrated under vacuum. The residual oil was
partitioned between water and EtOAc. The organic
extract was washed with water, dried over anhydrous
MgSO and filtered. The filtrate was concentrated under
vacuum to produce a solid that was triturated with
hexane. Filtration yielded 1.58 g of title compound.
MH+ 375 Example 23 Preparation of Compound 23A 23A To
a stirred, ice-cooled solution of Example 22 (0.73 g,
1.95 mmol) and Et3N (2.0 ml) in dry CH2CI2 (30 ml) was
added picolinoyl chloride hydrochloride (0.38 g, 2.15
mmol) in a few portions. Stirring at ~5 0C was
maintained for 5 min, then continued at room
temperature for 18 h. The reaction mixture was treated
with ice water and the organic phase was separated and
washed with water, dried over anhydrous MgSO ,
filtered and concentrated to a viscous residue, which
contained significant unchanged starting material
according to TLC. Therefore, this residue (0.85 g) was
dissolved in dry CH2CI2 (30 ml), and to this solution
were added picolinoyl chloride hydrochloride (0.38 g,
2.15 mmol) and Et3N ( 1 ml). The reaction solution was
stirred at room temperature for 18 h. The reaction
mixture was treated with water, and the organic phase
was separated and washed with water, dried over
anhydrous MgSO , filtered and concentrated to a
viscous residue, which was purifiedby flash column
chromatography on silica gel, eluting with CH2CI2-MeOH
(95:5) to obtain the title compound as a glass (810
mg). MH+480 Example 24 Preparation of Compound 24A 24A
A solution of Example 23 (260 mg, 0.54 mmo!) in
glacial AcOH (10 ml) was heated under reflux for 18 h,
then was concentrated under vacuum to a viscous
residue, which was partitioned between water and
Et2O-EtOAc (3:1 ). The aqueous phase was made basic
with dilute aqueous NH OH and was extracted with
EtOAc. Combined organic extracts were washed with
water, dried (anhydrous MgSO-O and filtered. The
filtrate was concentrated in vacuo to obtain a viscous
residue which was purified by flash column
chromatography on silica gel, eluting with EtOAc-MeOH
(95:5) to obtain the free base form of title compound
as a glass (0.091 g). To a solution of free base (91
mg, 0.174 mmol) in EtOAc was added a solution of
maleic acid (20 mg; 0.172 mmol) in EtOAc. The
resultant mixture was concentrated in vacuo to a small
volume, diluted with Et O and allowed to stand at room
temperature. Filtration of the resultant precipitate
yielded 70 mg of the maleic acid salt of title
compound as a beige solid. MH+ 522 Example 25
Preparation of Compound 25A 25A To a stirred solution
of compound 49 (0.72Og, 2.55 mmol) and 2,4,6-
trifluorobenzaldehyde (0.407 g, 2.55 mmol) in
anhydrous CH2CI2 (15 ml) was added portionwise
NaBH(OaC)3 ( 1.62 g, 7.7 mmol). The reaction mixture
was stirred at room 



temperature for 18 h and was then treated with water.
The organic phase wasseparated and concentrated under
vacuum to a viscous residue, which was partitioned
between Et2O and 1N aqueous NaOH. The organic extracts
were washed with brine, dried (anhydrous MgSO4) and
filtered. The filtrate was concentrated in vacuo to
obtain a viscous residue which was flash
chromatographed on silica gel. Elutisn with CH2Ck:
EtOAc ( 1: 1 ) yielded 0.72 g of the free base form of
the title compound as a syrup. To a solution of free
base (630 mg, 1.48 mmol) in EtOAc was added a solution
of maleic acid (172 mg; 1.48 mmol) in EtOAc. As the
resultant mixture was cooled in an ice-water bath, a
precipitate began to form. Filtration yielded 786 mg
of the maleic acid salt of title compound as a white
crystalline solid. MH+ 427 Example 26 Preparation of
Compound 26A 26A Step 1: To a stirred solution of
compound 51 (4.65g, 15.9 mmol) and 2,4,6-
trifluorobenzaldehyde (2.55 g, 15.9 mmol) in anhydrous
CH2CI2 (70 ml) was added portionwise over 2 min
NaBH(Oac)3 (10 g, 48 mmol). The reaction mixture was
stirred at room temperature for 18 h and was then
treated with water. The organic phase was separated
and concentrated under vacuum to a syrup, which was
flash chromatographed on silica gel. Elution with CH C
MeOH (99:1) yielded 5.55 g of compound 52 as a syrup.
To a stirred solution of compound 52 (5.5 g, 12.6
mmol) in CH2CI2 (6 ml) was added dropwise TFA (10 ml).
The resultant solution was stirred at room
temperaturefor 48 h . The reaction mixture was
concentrated under vacuum. The viscous residue was
partitioned between aqueous NaOH and CH2CI2. Combined
extracts were washed with brine and dried over
anhydrous MgSO4. The drying agent was filtered, and
the filtrate was stripped of solvent under vacuum. The
solid residue was triturated with hexanes to obtain
3.7 g of compound 53 as a solid. Step 3; To a stirred
solution of compound 53 (0.200 g, 0.596 mmol) and
pyridazine-4- carbaldehyde (see US 6,720,328) (0.074
g; 0.68 mmol) in anhydrous CH2CI2 (50 ml) was added
NaBH(Oac) 3 (0.433 g, 2.0 mmol). The reaction mixture
was stirred at room temperature for 18 h and was then
concentrated in vacuo. The viscous residue was
partitioned between water and EtOAc. The organic
extract was washed with water, dried (anhydrous MgSO4)
and filtered. The filtrate was concentrated in vacuo
to obtain the free base form of the title compound as
a syrup which exhibited a single spot on TLC. A
portion (150 mg, 0.318 mmol) of free base was
dissolved in EtOAc and the resultant solution mixed
with a solution of maleic acid (40 mg; 0.345 mmol).
Upon standing at room temperature , a precipitate
began to form. The mixture was then cooled in an
ice-water bath and filtered to obtain 59 mg of the
maleic acid salt of title compound. MH+ 471 Example 27
Preparation of Compound 27A 27A The title compound was
prepared using the procedure described in Example 26,
except that in the last step,
2-aminopyrimidine-5-carbaldehyde (see US 6,720,328)
was used in place of pyridazine-4-carbaldehyde. MH+
486 Example 28Preparation of Compound 28A 28A To a
stirred solution of compound 53 (200 mg, 0.596 mmol)
and N-BOC-2- aminopyridine-4-carbaldehyde (see US
6,720,328) (152 mg, 0.68 mmol) in anhydrous CH2CI2 (50
ml) was added NaBH(Oac)3 (433 mg, 2.0 mmol). The
reaction mixture was stirred at room temperature for
48 h and was then treated with water. The organic
phase was separated and concentrated to a solid
residue, which was dissolved in EtOAc-Et 2O (1:1 ) and
extracted with 2% aqueous maleic acid solution.
Combined aqueous extracts were basified to pH 8 with
1N aqueous NaOH and extracted with EtOAc. The organic
extracts were washed with brine, dried (anhydrous MgSO
) and filtered. The filtrate was concentrated in vacuo
to obtain a glass which was flash chromatographed on
silica gel. Elution with CH2CI2-7N methanolic ammonia
(98:2) yielded 0.18 g of the title compound as a
solid. MH+ 443 Using the procedures, described above,
compounds 29A-60A were prepared:AUSE OF BENZO-FUSED
HETEROCYCLE SULFAMIDE DERIVATIVES FOR THE TREATMENT OF
MANIA AND BIPOLAR DISORDER CROSS REFERENCE TO RELATED
APPLICATIONS This application claims the benefit of U.
S. Provisional Application 60/751,493, filed on
December 19, 2005, which is incorporated by reference
herein in its entirety. FIELD OF THE INVENTION The
present invention is directed to the use of
benzo-fused heterocycle 



sulfamide derivatives for the treatment of mania and
bipolar disorder. BACKGROUND OF THE INVENTION Bipolar
disorder is psychiatric disorder characterized by
unpredictable swings in mood from mania (or hypomania)
to depression. Some patients suffer only from
recurrent attacks of mania, which in its pure form is
associated with increased psychomotor activity;
excessive social extroversion; decreased need for
sleep; impulsivity and impairment in judgment; and
expansive, grandiose, and sometimes irritable mood. In
severe mania, patients may experience delusions and
paranoid thinking indistinguishable from
schizophrenia. Half of patients with bipolar disorder
present with a mixture of psychomotor agitation and
activation with dysphoria, anxiety, and irritability.
It may be difficult to distinguish mixed mania from
agitated depression. In some bipolar patients (bipolar
Il disorde , the full criteria for mania are lacking,
and the requisite recurrent depressions are separated
by periods of mild activation and increased energy
(hypomania). In cyclothymic disorder, there are
numerous hypomanic periods, usually of relatively
short duration, alternating with clusters of
depressive symptoms that fail, either in severity or
duration, to meet the criteria of major depression.
The mood fluctuations are chronic and should be
present for at least 2 years before the diagnosis is
made. Manic episodes typically emerge over a period of
days to weeks, but onset within hours is possible,
usually in the early morning hours. An
untreatedepisode of either depression or mania can be
as short as several weeks or last as long as 8 to 12
months, and rare patients have an unremitting chronic
course. The term rapid cycling is used for patients
who have four or more episodes of either depression or
mania in a given year. This pattern occurs in 15% of
all patients, almost all of whom are women. In some
cases, rapid cycling is linked to an underlying
thyroid dysfunction and, in others, it is
iatrogenically triggered by prolonged antidepressant
treatment. Approximately half of patients have
sustained difficulties in work performance and
psychosocial functioning. Patients suffering from
bipolar disorder typically complain of the following
types of symptoms, depending on whether they are in a
"manic" or "high" phase versus a "depressed" or "low"
phase. In the manic phase symptoms include, but are
not limited to (a) increased physical and mental
activity and energy (b) heightened mood, exaggerated
optimism and selfconfidence; (c) excessive
irritability, aggressive behavior; (d) decreased need
for sleep without experiencing fatigue; (e) grandiose
delusions, inflated sense of self-importance; (h)
racing speech, racing thoughts, flight of ideas; (i)
impulsiveness, poor judgment, distractibility; (j)
reckless behavior and In the most severe cases, (k)
delusions and hallucinations. In the manic phase
symptoms include, but are not limited to (a) prolonged
sadness or unexplained crying spells; (b) significant
changes in appetite and sleep patterns; (c)
irritability, anger, worry, agitation, anxiety; (d)
pessimism, indifference; (e) loss of energy,
persistent lethargy; (f) feelings of guilt,
worthlessness; (g) inability to concentrate,
indecisiveness; (h) inability to take pleasure in
former interests, social withdrawal; (i) unexplained
aches and pains and (j) recurring thoughts of death or
suicide. Bipolar disorder is common, affecting -1% of
the population in the United States. Onset is
typically between 20 and 30 years of age, but many
individuals report premorbid symptoms in late
childhood or early adolescence. . The prevalence is
similar for men and women; women are likely to have
more depressive and men more manic episodes over a
lifetime.Lithium carbonate is the mainstay of
treatment in bipolar disorder, although sodium
valproate and olanzapine are equally effective in
acute mania, as is lamotrigine in the depressed phase.
The response rate to lithium carbonate is 70 to 80% in
acute mania, with beneficial effects appearing in 1 to
2 weeks. Lithium also has a prophylactic effect in
prevention of recurrent mania and, to a lesser extent,
in the prevention of recurrent depression. Serious
side effects from lithium administration are rare, but
minor complaints such as gastrointestinal discomfort,
nausea, diarrhea, polyuria, weight gain, skin
eruptions, alopecia, and edema are common. In the
treatment of acute mania, lithium is initiated at 300
rng bid or tid, and the dose is then increased by 300
mg every 2 to 3 days to achieve blood levels of 0.8 to
1.2 meq/L. Because the therapeutic effect of lithium
may not appear until after 7 to 10 days of treatment,
adjunctive usage of lorazepam (1 to 2 mg every 4 h) or
clozepam (0.5 to 1 mg every 4 h) may be beneficial to
control agitation. Antipsychotics are indicated in
patients with severe agitation who respond only
partially to benzodiazepines. Valproic acid is an
alternative in patients who cannot tolerate lithium or
respond poorly to it. Valproic acid may be better than
lithium for patients who experience rapid cycling
(i.e., more than four episodes a year) or who present 



with a mixed or dysphoric mania. Tremor and weight
gain are the most common side effects; hepatotoxicity
and pancreatitis are rare toxicities. Carbamazepine
and oxcarbazepine, although not formally approved by
the U.S. Food and Drug Administration (FDA) for
bipolar disorder, have clinical efficacy in the
treatment of acute mania. Preliminary evidence also
suggests that other anticonvulsant agents such as
levtiracetam, zonisamide and topiramate may possess
some therapeutic benefit. The recurrent nature of
bipolar mood disorder necessitates maintenance
treatment. Compliance is frequently an issue and often
requires enlistment and education of concerned family
members. Efforts to identify and modify psychosocial
factors that may trigger episodes are important, as is
anemphasis on lifestyle regularity. Antidepressant
medications are sometimes required for the treatment
of severe breakthrough depressions, but their use
should generally be avoided during maintenance
treatment because of the risk of precipitating mania
or accelerating the cycle frequency. Loss of efficacy
over time may be observed with any of the
mood-stabilizing agents. In such situations, an
alternative agent or therapy is usually helpful. There
rdmains a need to provide an effective treatment for
mania and / or for bipolar disorder. Preferably, the
treatment of bipolar disorder comprises treatment of
the depression and the mania. More preferably, the
treatment of bipolar disorder comprises treatment of
the depression, the mania and the cycling that are
characteristic of the disorder. SUMMARY OF THE
INVENTION The present invention is directed to a
method for the treatment of mania and / or bipolar
disorder comprising administering to a subject in need
thereof a therapeutically effective amount of a
compound of formula (I) wherein R1 and R2 are each
independently selected from the group consisting of
hydrogen and lower alkyl; R4 is selected from the
group consisting of hydrogen and lower alkyl; a is an
integer from 1 to 2; is selected from the group
consisting ofwherein b is an integer from 0 to 4; and
wherein c is an integer from 0 to 2 ; each R5 is
independently selected from the group consisting of
halogen, lower alkyl and nitro; provided that when is
or or a pharmaceutically acceptable salt thereof. The
present invention is further directed to a method for
the treatment of mania and / or bipolar disorder
comprising administering to a subject in need thereof
a therapeutically effective amount of compound of
formula (II)or a pharmaceutically acceptable salt
thereof. The present invention is further directed to
a method for the treatment of mania comprising
co-therapy with a therapeutically effective amount of
at least one antipsychotic and a compound of formula
(I) or formula (II) as described herein. The present
invention is further directed to a method for the
treatment of bipolar disorder comprising co-therapy
with a therapeutically effective amount of at least
one antidepressant and / or at least one antipsychotic
and a compound of formula (I) or formula (II) as
described herein. The present invention is further
directed to a method for the treatment of bipolar
disorder comprising co-therapy with a therapeutically
effective amount of at least one mood stabilizer and a
compound of formula (I) or formula (II) as described
herein. Exemplifying the invention is a method of
treating mania comprising administering to a subject
in need thereof a therapeutically effective amount of
any of the compounds described above. Exemplifying the
invention is a method of treating bipolar disorder
comprising administering to a subject in need thereof
a therapeutically effective amount of any of the
compounds described above. In an embodiment, the
present invention is directed to the treatment of
mania. In another embodiment, the present invention is
directed to the treatment of bipolar mania. In another
embodiment, the present invention is directed to the
treatment of bipolar depression. In another
embodiment, the present invention is directed to the
treatment of bipolar disorder. In another embodiment,
the present invention is directed to the treatment of
the bipolar cycling. In another embodiment, the
present invention is directed to the treatment of the
depression and the mania associated with bipolar
disorder. In yet another embodiment, the present
invention is directed to the treatment of the
depression, the mania and the cycling associated with
bipolar disorder. In yet another embodiment, the
present invention is directed to a method for treating
bipolar disorder comprising stabilization of cycling.
Thus, in anembodiment, the present invention is
directed to a method of stabilizing bipolar cycling. 



DETAILED DESCRIPTiON OF THE INVENTION The present
invention is directed to a method for the treatment of
mania and / or bipolar disorder comprising
administering to a subject in need thereof a
therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof, wherein , a, R1, R2 and R4 are as herein
defined. More specifically, the compounds of the
present invention are useful for the treatment of the
mania, regardless of cause. Further, the compounds of
the present invention are useful for the treatment of
depression, mania and / or the cycling that are
characteristic of, symptomatic of or associated with
bipolar disorder. The present invention is further
directed to methods for the treatment of mania,
bipolar depression, bipolar mania, bipolar cycling and
/ or bipolar disorder comprising administering to a
subject in need thereof co-therapy with at least one
antidepressant and / or at least one antipsychotic
agent and / or at least one mood stabilizer and a
compound of formula (I) or formula (II) as described
herein. Bipolar disorder is psychiatric disorder
characterized by unpredictable swings in mood from
mania (or hypomania) to depression. As used herein,
the term "bipolar disorder" shall include bipolar
disorder I (e.g. single manic episode, most recent
episode hypomanic, most recent episode manic, most
recent episode mixed, most recent episode depressed
and most recent episode unspecified), bipolar disorder
II, cyclothymic disorder and bipolar disorder not
otherwise specified ( as these terms are defined by
their diagnostic criteria, in the Diagnostic and
Statistical Manual of Mental Disorders, 4thEdition,
Text Revision, American Psychiatric Association, 2000
(DSM-IV-TR)). . Preferably, the bipolar disorder is
characterized by depressive and manic (or hypomanic)
phases, wherein the phases cycle. Preferably, the
bipolar disorder is bipolar disorder I or bipolar
disorder II. As used herein, the term "mania" shall
include mania or a manic mood phase, regardless of
underlying cause. As used herein, the term "bipolar
mania" is intended to mean the mania associated with,
characteristic of or symptomatic of a bipolar
disorder. Thus, methods of treating bipolar mania of
the present invention are directed to methods which
treat the mania and / or manic phase of bipolar
disorders. As used herein, the term "bipolar
depression" is intended to mean the depression
associated with, characteristic of or symptomatic of a
bipolar disorder. Thus, methods of treating bipolar
depression of the present invention are directed to
methods which treat the depression and /.or depressed
phase of bipolar disorders. As used herein, unless
otherwise noted the terms "cycling" or "bipolar
cycling" shall refer to the alternation of mood
between depressive and manic phases characteristic of
bipolar disorders. Thus, the present invention
includes methods for the stabilization of said
cycling, including, but not limited to, decreasing the
frequency of the cycling and / or decreasing the
magnitude of the manic and / or depressive phases. As
used herein, the term "mood stabilizer" shall include
any pharmaceutical agent which controls mood
including, but not limited to, lithium, valproic acid,
sodium valproate, carbamazepine, lamotrigine,
topiramate, and the like. More specifically, a mood
stabilizer is any pharmaceutical agent which
stabilizes the patients mood may act as an
antidepressant, an antimanic or both and biases the
patient mood toward euthymia. As used herein, unless
otherwise noted, the term "antidepressant" shall mean
any pharmaceutical agent which treats depression.
Suitable examples include, but are not limited to
mono-amine oxidase inhibitors such asphenelzine,
tranylcypromine, moclobemide, and the like; tricyclics
such as imipramine, amitriptyline, desipramine,
nortriptyline, doxepin, protriptyline, trimipramine,
clomipramine, amoxapine, and the like; tetracyclics
such as maprotiline, and the like; non-cyclics such as
nomifensine, and the like; triazolopyridines such as
trazodone, and the like; serotonin reuptake inhibitors
such as fluoxetine, sertraline, paroxetine,
citalopram, fluvoxamine, and the like; serotonin
receptor antagonists such as nefazadone, and the like;
serotonin noradrenergic reuptake inhibitors such as
venlafaxine, milnacipran and the like; noradrenergic
and specific serotonergic agents such as mirtazapine,
and the like; noradrenaline reuptake inhibitors such
as reboxetine, and the like; atypical antidepressants
such as bupropion, and the like; natural products such
as Kava-Kava, St. John's Wort, and the like; dietary
supplements such as sadenosylmethionine., and the
like; and neuropeptides such as thyrotropinreleasing
hormone and the like, and the like; compounds
targeting neuropeptide receptors such as neurokinin
receptor antagonists and the like; and hormones such
as triiodothyronine, and the like. Preferably, the
antidepressant is selected from the group consisting
of fluoxetine, imipramine, 



bupropion, venlafaxine and sertaline. As used herein
the term "antipsychotic" is intended to includes, but
are is not limited to (a) typical or traditional
antipsychotics, such as phenothiazines (eg,
chlorpromazine, thioridazine, fluphenazine,
perphenazine, trifluoperazine, levomepromazin),
thioxanthenes (eg, thiothixene, flupentixol),
butyrophenones (eg, haloperidol), dibenzoxazepines
(eg, loxapine), dihydroindolones (eg, molindone),
substituted benzamides (eg, sulpride, amisulpride),
and the like; and (b) atypical antipsychotics, such as
divalproate sodium, paliperidone, clozapine,
risperidone, olanzapine, quetiapine, zotepine,
ziprasidone, iloperidone, perospirone, blonanserin,
sertindole, ORG-5222 (Organon), and the like; and
others such as sonepiprazole, aripiprazole,
nemonapride, SR- 31742 (Sanofi), CX-51 6 (Cortex),
SC-1 11 (Scotia), NE-1 00 (Taisho), and the like. More
specifically, atypical antipsychotics include, but are
not limited
to:2-methyl-4-(4-methyl-1-piperazinyl)-10H-thieno[2,3-
b]benzodia2epine, known as olanzapine and described in
US Patent No 5,229,382 as useful for the treatment of
schizophrenia, schizophreniform disorder, acute mania,
mild anxiety states and psychosis; with a recommended
dosage of 5-30 mg/day, preferably 5-10 mg/day
(Physician's Desk Reference; Kaplan & Sadock's
Comprehensive Textbook of Psychiatry, Seventh Edition,
Volume II, Lippincott Williams & Wilkins:
Philadelphia, 2000); 8-chloro-1 1-(4-methyl-1
-piperazinyl)-5H-dibenzo[b,e][1 ,4]diazepine, known as
clozapine and disclosed in US Patent No. 3,539,573,
with clinical efficacy in the treatment of
schizophrenia described in Hanes, et al.,
Psychopharmacoloqical Bulletin . 24, 62 (1988)); with
a recommended dosage of 12.5-600 mg/day, preferably
250-450 mg/day (Physician's Desk Reference; Kaplan &
Sadock's Comprehensive Textbook of Psychiatry, Seventh
Edition, Volume II, Lippincott Williams & Wilkins:
Philadelphia, 2000); 3-[2-[4-(6-fluoro-1
,2-benzisoxazol-3-yl)piperidino]ethyl]-2-methyl-6,7,8,
9- tetrahydro-4H-pyrido-[1 ,2-a]pyrimidin-4-one, known
as risperidone and described in US Patent No 4,804,663
as useful for the treatment of psychotic diseases;
with a recommended dosage of 0.25-16 mg/day,
preferably 1-16 mg/day, more preferably 2-8 mg/day
(Physician's Desk Reference; Kaplan & Sadock's
Comprehensive Textbook of Psychiatry, Seventh Edition,
Volume II, Lippincott Williams & Wilkins:
Philadelphia, 2000); 3-[2-[4-(6-fluoro-1
,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-
tetrahydro-9-hydroxy-2-methyl-H-Pyrido[1
,2-a]pyrimidin-4-one, known as paliperidone, also
known as 9-hydroxy-risperidone, described in US Patent
5,5158,952, useful for the treatment of psychotic
disorders, with contemplated dosages in the range of
0.01 mg/kg to about 2 mg/kg body weight per day;
1-[2-[3-[5-chloro-1 -(4-fluorophenyl)-1
H-indol-3-y!]-1 - piperidinyl]ethyl]imidazolidi
p-2-one, known as sertindole and disclosed in US
Patent No. 4,710,500, with US Patent No 5,1 12,838 and
US Patent No 5,238,945 disclosing the use of
sertindole for the treatment of schizophrenia; with a
starting dose of 4 mg/day, with increases of 4 mg
every other day up to 24 mg/day, with final
recommended dosage range of 12 to 20 mg/day (Kaplan&
Sadock's Comprehensive Textbook of Psychiatry, Seventh
Edition, Volume II, Lippincott Williams & Wilkins:
Philadelphia, pp. 2467-2468, 2000);
5-[2-(4-dibenzo[b,f][1 ,4]thiazepin-1 1-yl-1
-piperazinyl)ethoxy]ethanol, known as quetiapine and
disclosed in US Patent No 4,879,288 for the treatment
of schizophrenia; with a recommended dosage of 25-800
mg/day, preferably 150-750 mg/day (Physician's Desk
Reference; Kaplan & Sadock's Comprehensive Textbook of
Psychiatry, Seventh Edition, Volume II, Lippincott
Williams & Wilkins: Philadelphia, 2000); 5-[2-[4-(1
,2-dibenzoisothiazol-3-yl)-1
-piperazinyl]ethyl]-6-chloro-1 ,3-
dihydro-2H-indol-2-one, known as ziprasidone and
disclosed in US Patent No 4,831 ,031 and US Patent No
5,312,925, with its utility in the treatment of
schizophrenia disclosed in US Patent No 4,831 ,031 ;
with a recommended dosage of 40-160 mg/day, with a
preferred dosage for maintenance treatment and
prevention of relapse of 40 to 60 mg twice a day
(Kaplan & Sadock's Comprehensive Textbook of
Psychiatry, Seventh Edition, Volume II, Lippincott
Williams & Wilkins: Philadelphia, pp. 2470-2471 ,
2000); and sodium hydrogen bis(2-propylpentanoate),
also known as divalproex sodium, described in US
Patent No. 5212326, with a recommended dosage for the
treatment of mania at an initial 750 mg/day with a
maximum recommended dosage of 60 mg/kg/day (Physicians
Desk Reference). The term "subject" as used herein,
refers to an animal, preferably a mammal, most
preferably a human, who has been the object of
treatment, observation or experiment. The term
"therapeutically effective amount" as used herein,
means that amount of active compound or pharmaceutical
agent that elicits the biological or 



medicinal response in a tissue system, animal or human
that is being sought by a researcher, veterinarian,
medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder
being treated. Wherein the present invention is
directed to co-therapy or combination therapy,
comprising administration of one or more compound(s)
of formula (I) or formula (II) and one or more
antipsychotic and / or antidepressant,"therapeutically
effective amount" shall mean that amount of the
combination of agents taken together so that the
combined effect elicits the desired biological or
medicinal response. For example, the therapeutically
effective amount of co-therapy comprising
administration of a compound of formula (I) or formula
(II) and at least on antidepressant and / or at least
one antipsychotic would be the amount of the compound
of formula (I) or formula (II) and the amount of the
antidepressant and / or antipsychotic that when taken
together or sequentially have a combined effect that
is. therapeutically effective. Further, it will be
recognized by one skilled in the art that in the case
of co-therapy with a . therapeutically effective
amount, as in the example above, the amount of the
compound of formula (I) or formula (II) and/or the
amount of the antidepressant and / or antipsychotic
individually may or may not be therapeutically
effective. As used herein, the terms "co-therapy" and
"combination therapy" shall mean treatment of a
subject in need thereof by administering one or more
compounds of formula (I) or formula (II) in
combination with one or more antidepressant(s) and /
or antipsychotic(s), wherein the compound(s) of
formula (I) or formula (II) and the antidepressant(s)
and / or antipsychotic(s)are administered by any
suitable means, simultaneously, sequentially,
separately or in a single pharmaceutical formulation.
Where the compound(s) of formula (I) or formula (II)
and the antidepressant(s) and / or antipsychotic(s)are
administered in separate dosage forms, the number of
dosages administered per day for each compound may be
the same or different. The compound(s) of formula (I)
or formula (II) and the antidepressant(s) and / or
antipsychotic(s)may be administered via the same or
different routes of administration. Examples of
suitable methods of administration include, but are
not limited to, oral, intravenous (iv), intramuscular
(im), subcutaneous (sc), transdermal, and rectal.
Compounds may also be administered directly to the
nervous system including, but not limited to,
intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal,
intraspinal and / or peri-spinal routes of
administration by delivery via intracranial or
intravertebral needles and / or catheters with or
without pump devices. The compound(s) of formula (I)
or formula (II) and the antidepressant(s) and / or
antipsychotic(s) may beadministered according to
simultaneous or alternating regimens, at the same or
different times during the course of the therapy,
concurrently in divided or single forms. In an
embodiment, the present invention is directed to a
method for the treatment of depression associated with
or characteristic of or symptomatic of bipolar
disorder. In another embodiment, the present invention
is directed to a method for the treatment of mania
associated with or characteristic of or symptomatic of
bipolar disorder. In yet another embodiment, the
present invention is directed to a method for the
treatment of cycling (between depression and mania or
the depressive and manic phases) associated with or
characteristic of or symptomatic of bipolar disorder.
In an embodiment of the present invention R1 is
selected from the group consisting of hydrogen and
methyl. In another embodiment of the present invention
R2 is selected from the group consisting of hydrogen
and methyl. In yet another embodiment of the present
invention R1 and R2 are each hydrogen or R1 and R2 are
each methyl. In an embodiment of the present invention
-(CH2)a- is selected from the group consisting of
-CH2- and -CH2-CH2-. In another embodiment of the
present invention -(CH2)a- is -CH2-. In an embodiment
of the present R4 is selected from the group
consisting of hydrogen and methyl, preferably, R4 is
hydrogen. In an embodiment of the present invention a
is 1. In an embodiment of the present invention b is
an integer from 0 to 2. In another embodiment of the
present invention c is an integer from 0 to 2. In
another embodiment of the present invention b is an
integer from 0 to 1. In another embodiment of the
present invention c is an integer from 0 to 1. In yet
another embodiment of the present invention the sum of
b and c is an integerform 0 to 2, preferably an
integer form 0 to 1. In yet another embodiment of the
presept invention b is an integer from 0 to 2 and c is
0. In an embodiment of the present invention, is
selected from the in another embodiment of the present
invention, is selected from the group consisting of
and In an embodiment of the present invention, is
selected from the 



group consisting of 2-(2,3-dihydro-benzo[1
,4]dioxinyl), 2-(benzo[1 ,3]dioxolyl), 3-
(3,4-dihydro-benzo[1 ,4]dioxepinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-fluoro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(chromanyl), 2-(5-fluoro-2,3- dihydro-benzo[1
,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1
,4]dioxinyl), 2-(6- chloro-benzo[1 ,3]dioxolyl),
2-(7-nitro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(5-chloro-2,3-dihydrobenzo[1 ,4]dioxinyl),
2-(6-brorno-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6,7-dichloro- 2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(8-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-
(2,3-dihydro-naphtho[2,3-b][1 ,4]dioxinyl) and
2-(4-methyl-benzo[1 ,3]dioxolyl). In another
embodiment of the present invention, is selected from
the group consisting 2-(benzo[1 ,3Jdioxo!yl),
2-(2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(7-chloro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-
bromo-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6,7-dichloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl). In
another embodiment of the present invention, is
selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6-bromo-2,3-dihydrobenzo[ 1 ,4]dioxinyl). In an
embodiment of the present invention R5 is selected
from the group consisting of halogen and lower alkyl.
In another embodiment of the present invention R5 is
selected from chloro, fluoro, bromo and methyl. In an
embodiment of the present invention, the stereo-center
on the compound of formula (I) is in the S-configu
ration. In another embodiment of the present
invention, the stereo-center on the compound of
formula (I) is in the R-configuration. In an
embodiment of the present invention the compound of
formula (I) is present as an enantiomerically enriched
mixture, wherein the % enantiomeric enrichment (% ee)
is greater than about 75%, preferably greater than
about 90%, more preferably greater than about 95%,
most preferably greater than about 98%. Additional
embodiments of the present invention, include those
wherein the substituents selected for one or more of
the variables defined herein (i.e.R1, R2, R3, R4, X-Y
and A) are independently selected to be any individual
substituent or any subset of substituents selected
from the complete list as defined herein.
Representative compounds of the present invention, are
as listed in Tables 1 below. Additional compounds of
the present invention are as listed in Table 3. In
Tables 1 and 2 below, the column headed "stereo"
defines the stereo-configuration at the carbon atpm of
the heterocycle attached at the starred bond. Where no
designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an "R" or "S"
designation is listed, the stereo-configuration was
based on the enantiomerically enriched starting
material.USE OF BENZO-FUSED HETEROCYCLE SULFAMIDE
DERIVATIVES AS NEUROPROTECTIVE AGENTS CROSS REFERENCE
TO RELATED APPLICATIONS This application claims the
benefit of U. S. Provisional Application 60/751 ,494,
filed on December 19, 2005, which is incorporated by
reference herein in its entirety. FIELD OF THE
INVENTION The present invention is directed to the use
of benzo-fused heterocycle sulfamide derivatives as
neuroprotective agents. The present invention is
further directed to the use of benzo-fuzed heterocycle
sulfamide derivatives for the treatment of acute and /
or chronic neurodegenerative disorders, more
particularly for the treatment of acute or chronic
neurodegenerative disorders characterized by neuron
damage or death. BACKGROUND OF THE INVENTION
Neurodegenerative conditions afflict a wide variety of
individuals, both in the U.S. and abroad. For example,
many individuals suffer from neurodegenerative
diseases. These diseases include a range of seriously
debilitating conditions, such as Parkinson's disease,
amyotrophic lateral sclerosis (ALS, "Lou Gehrig's
disease"), multiple sclerosis, Huntington's disease,
Alzheimer's disease, diabetic retinopathy,
multi-infarct dementia, macular degeneration, and the
like. Increased longevity in humans has led to an
increased awareness of the prevalence of
neurodegenerative disease. The relatively high
incidence - 2 - of these diseases (reports range from
between 2-1 5% of the population over 7 0 years of
age) poses significant medical, social, and financial
burdens on sufferers, care-givers, and the general
community. Following onset, these diseases can lead to
death very quickly, or alternatively, they can be
slowly progressive over a period of years, often
culminating in the sufferer requiring dedicated
institutionalized care.As the population ages, the
frequency with which patients are diagnosed 



with neurodegenerative diseases, especially those
which affect mental faculties such as Alzheimer's, is
growing dramatically. The number of individuals having
Alzheimer's disease is growing exponentially and it is
estimated that today there may be as many as 24
million individuals worldwide afflicted with this
condition. Alzheimer's Disease (AD) is caused by a
degenerative process in the patient which is
characterized by progressive loss of cells from the
basal forebrain, cerebral cortex and other brain
areas. Acetylcholine transmitting neurons and their
target nerves are particularly affected. Senile
plaques and neurofibrillary tangles are present.
Pick's disease has a similar clinical picture to
Alzheimer's disease but a somewhat slower clinical
course and circumscribed atrophy, mainly affecting the
frontal and temporal lobes . One animal model for
Alzheimer's disease and other dementias displays
hereditary tendency toward the formation of such
plaques. It is thought that if a drug has an effect in
the model, it also may be beneficial in at least some
forms of Alzheimer's and Pick's diseases. At present
there are palliative treatments but no means to
restore function in Alzheimer's patients. Parkinson's
disease (PD), is a disorder of middle or late life,
with very gradual progression and a prolonged course.
HARRISON'S PRINCIPLES OF INTERNAL MEDICINE, Vol. 2]
23d ed., Ed by Isselbacher, Braunwald, Wilson, Martin,
Fauci and Kasper, McGraw-Hill Inc. , New York City,
1994, pg. 2275. The most regularly observed changes in
patients with Parkinson's disease have been in the
aggregates of melanin- containing nerve cells in the
brainstem (substantia nigra, locus 20 coeruleus),
where there are varying degrees of nerve cell loss
with reactive gliosis (most pronounced in the
substantia nigra) along with distinctive eosinophilic
intracytoplasmic inclusions. In its fully developed
form, PD is easily recognized in patients, where
stooped posture, stiffness and slowness of movement,
fixity of facial expression, rhythmic tremor of the
limbs, which subsides on active willed movement or
complete relaxation, are common features. Generally,
accompanying the other characteristics ofthe fully
developed disorder is the festinating gait, whereby
the patient, progresses or walks with quick shuffling
steps at an accelerating pace as if to catch up with
the body's center of gravity. The treatment of
Parkinson's disease pharmacologically with levodopa
combined with stereotactic surgery has only
represented a partial cure, at best. Underlying much
of the treatment difficulty is directed to the fact
that none of these therapeutic measures has an effect
on the underlying disease process, which consists of
neuronal degeneration. Ultimately, a point seems to be
reached where pharmacology can no longer compensate
for the loss of basal ganglia dopamine. Other
neurodegenerative conditions afflicting humans result
from or are otherwise caused, at least in part, by
stroke or other trauma or injury. According to one
source, as many as 700,000 new cases of stroke occur
each year. In the U.S., a stroke occurs every minute.
The majority of stroke patients sustain permanent
disability, and stroke is the leading cause of
neurological disability in adults, affecting 3-4
million U.S. citizens. There remains a need to provide
an effective treatment for acute and chronic
neurodegenerative disorders. Further, there remains a
need for agents which are neuroprotective and are
therefore useful for the prevention of neuron death
and / or damage. SUMMARY OF THE INVENTION The present
invention is directed to a method for neuroprotection
comprising administering to a subject in need thereof
a therapeutically effective amount of a compound of
formula (I) whereinR1 and R2 are each independently
selected from the group consisting of hydrogen and
lower alkyl; R4 is selected from the group consisting
of hydrogen and lower alkyl; a is an integer from 1 to
2; is selected from the group consisting of wherein b
is an integer from 0 to 4; and wherein c is an integer
from 0 to 2; each R5 is independently selected from
the group consisting of halogen, lower alkyl and
nitro;provided that when or ; or a pharmaceutically
acceptable salt thereof. The present invention is
further directed to a method for neuroprotection
comprising administering to a subject in need thereof
a therapeutically effective amount of,compound of
formula (II) or a pharmaceutically acceptable salt
thereof. Exemplifying the invention is a method for
neuroprotection comprising 



administering to a subject in need thereof a
therapeutically effective amount of any of the
compounds described above. In an example, the
invention is directed to a method for the treatment of
acute neurodegenerative disorders comprising
administering to a subject in need thereof a
therapeutically effective amount of any of the
compounds described above. In another example, the
invention is directed to a method for the treatment of
chronic neurodegenerative disorders. Further
exemplifying the invention is a method for preventing
neuron death or damage following an insult or injury
to the brain, central nervous system or peripheral
nervous system.DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to a method for
neuroprotection comprising administering to a subject
in need thereof a therapeutically effective amount of
a compound of formula (I) or a pharmaceutically
acceptable salt thereof, wherein , a, R1, R2 and R4
are as herein defined. The present invention is
further directed to a method for the treatment of
acute or chronic neurodegenerative disorders. The
present invention is further directed to a method for
the preventing neuron death or damage following
injury. As used herein, the term "neuroprotection"
shall mean the protecting neurons in the brain,
central nervous system or peripheral nervous system
(preferably in the brain or spinal cord) from death
and / or damage. Preferably, the neurons are protected
from death or damage caused by oxidative stress, for
example oxygen radicals. "Acute neurodegenerative
disorders" included within the methods of the present
invention include, but are not limited, to various
types of acute neurodegenerative disorders associated
with neuron death or damage including cerebrovascular
insufficiency, focal brain trauma, diffuse brain
damage, and spinal cord injury, that is, cerebral
ischemia or infarction including embolic occlusion and
thrombotic occlusion, reperfusion following acute
ischemia, perinatal hypoxic-ischemic injury, cardiac
arrest, as well as intracranial hemorrhage of any type
(including, but not limited to, epidural, subdural,
subarachnoid and intracerebral), and intracranial and
intravertebral lesions (including, but not limited to,
contusion, penetration, shear, compression and
laceration), and whiplash shaken infant
syndrome.Preferably, the acute neurodegenerative
disorder is a result of stroke, acute ischemic injury,
head injury or spinal injury. "Chronic
neurodegenerative disorders" included within the
methods of the present invention included, but are not
limited to, Alzheimer's disease, Pick's disease,
diffuse Lewy body disease, progressive supranuclear
palsy {Steel-Richardson syndrome), multisystem
degeneration (Shy-Drager syndrome), chronic epileptic
conditions associated with neurodegeneration, motor
neuron diseases including amyotrophic lateral
sclerosis, degenerative ataxias, cortical basal
degeneration, ALS-Parkinson's-Dementia complex of
Guam, subacute sclerosing panencephalitis,
Huntington's disease, Parkinson's disease,
synucleinopathies (including multiple system atrophy),
primary progressive aphasia, striatonigral
degeneration, Machado-Joseph disease / spinocerebellar
ataxia type 3 and olivopontocerebellar degenerations,
Gilles De La Tourette's disease, bulbar and
pseudobulbar palsy, spinal and spinobulbar muscular
atrophy (Kennedy's disease), multiple sclerosis,
primary lateral sclerosis, familial spastic
paraplegia, Werdnig-Hoffmann disease, Kugelberg-
Welander disease, Tay-Sach's disease, Sandhoff
disease, familial spastic disease,
Wohlfart-Kugelberg-Welander disease, spastic
paraparesis, progressive multifocal
leukoencephalopathy, familial dysautonomia (Riley-Day
syndrome), and prion diseases (including, but not
limited to Creutzfeldt-Jakob,
Gerstmann-Straussler-Scheinker disease, Kuru and fatal
familial insomnia). Preferably, the chronic
neurodegenerative disorder is selected from
Alzheimer's disease, Parkinson's disease, multiple
sclerosis or cerebral palsy, Other disorders which
manifest neuron death or damage and as such are
intended to be included within the methods of the
present invention include dementias, regardless of
underlying etiology, including age-related dementia
and other dementias and conditions with memory loss
including dementia associated with Alzheimer's
disease, vascular dementia, diffuse white matter
disease (Binswanger's disease), dementia of endocrine
or metabolic origin, dementia of head trauma and
diffuse brain damage, dementia pugilistica and frontal
lobe dementia.Also included within the present
invention are methods of neuroprotection (i.e. methods
for the prevention of neuron death and / or damage)
following injury to the brain, central nervous system
or peripheral nervous system, wherein the injury
resulting from chemical, toxic, infectious, radiation
and / or traumatic injury. Preferably, the methods of
the present invention are directed to preventing
neuron death or damage following brain, 



head and / or spinal cord trauma or injury, regardless
of cause. The term "subject" as used herein, refers to
an animal, preferably a mammal, most preferably a
human, who has been the object of treatment,
observation or experiment. The term "therapeutically
effective amount" as used herein, means that amount of
active compound or pharmaceutical agent that elicits
the biological or medicinal response in a tissue
system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other
clinician, which includes alleviation of the symptoms
of the disease or disorder being treated. In an
embodiment of the present invention R1 is selected
from the group consisting of hydrogen and methyl. In
another embodiment of the present invention R2 is
selected from the group consisting of hydrogen and
methyl. In yet another embodiment of the present
invention R1 and R2 are each hydrogen or R1 and R2 are
each methyl. In an embodiment of the present invention
-(CH2)a- is selected from the group consisting of -CH
2- and -CH 2-CH2- . In another embodiment of the
present invention -(CH2)a- is -CH 2- . In an
embodiment of the present R4 is selected from the
group consisting of hydrogen and methyl, preferably,
R4 is hydrogen. In an embodiment of the present
invention a is 1.In an embodiment of the present
invention b is an integer from 0 to 2. In another
embodiment of the present invention c is an integer
from 0 to 2. In another embodiment of the present
invention b is an integer from 0 to 1. In another
embodiment of the present invention c is an integer
from 0 to 1. In yet another embodiment of the present
invention the sum of b and c is an integer form 0 to
2, preferably an integer form 0 to 1. In yet another
embodiment of the present invention b is an integer
from 0 to 2 and c is 0. In an embodiment of the
present invention, is selected from the group
consisting of In another embodiment of the present
invention, is selected from the group consisting of ,
andIn an embodiment of the. present invention, is
selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(benzo[1
,3]dioxolyl), 3- (3,4-dihydro-benzo[1 ,4]dioxepinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-fluoro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(chromanyl), 2-(5-fluoro-2,3- dihydro-benzo[1
,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1
,4]dioxinyl), 2-(6- chlor -benzo[1 ,3]dioxolyl),
2-(7-nitro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(5-chloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-bromo-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6,7-dichloro- 2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(8-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-
(2,3-dihydro-naphtho[2,3-b][1 ,4]dioxinyl) and
2-(4-methyl-benzo[1 ,3]dioxolyl). In another
embodiment of the present invention, is selected from
the group consisting 2-(benzo[1 ,3]dioxolyl),
2-(2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(7-chloro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-
bromo-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6,7-dichloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl). In
another embodiment of the present invention, is
selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6-bromo-2,3-dihydrobenzo[ 1 ,4]dioxinyl). In an
embodiment of the present invention R5 is selected
from the group consisting of halogen and lower alkyl.
In another embodiment of the present invention R5 is
selected from chloro, fluoro, bromo and methyl. In an
embodiment of the present invention, the stereo-center
on the compound of formula (I) is in the
S-configuration. In another embodiment ofthe present
invention, the stereo-center on the compound of
formula (I) is in the R-configuration. . In an
embodiment of the present invention the compound of
formula (I) is present as an enantiomerically enriched
mixture, wherein the % enantiomeric enrichment (% ee)
is greater than about 75%, preferably greater than
about 90%, more preferably greater than about 95%,
most preferably greater than about 98%. . Additional
embodiments of the present invention, include those
wherein the substituents selected for one or more of
the variables defined herein (i.e. R1, R2, R3, R4, X-Y
and A) are independently selected to be any individual
substituent or any subset of substituents selected
from the complete list as defined herein.
Representative compounds of the present invention, are
as listed in Tables 1 below. Additional compounds of
the present invention are as listed in Table 3. In
Tables 1 and 2 below, the column headed "stereo"
defines the stereo-configuration at the carbon atom of
the heterocycle attached at the 



starred bond. Where no designation is listed, the
compound was prepared as a mixture of
stereo-configurations. Where an "R!' or "S"
designation is listed, the stereo-configuration was
based on the enantiomerically enriched starting .
material. Table 1: Representative Compounds of Formula
(QUSE OF BENZO-FUSED HETEROCYCLE SULFAMIDE DERIVATIVES
FOR LOWERING LIPIDS AND LOWERING BLOOD GLUCOSE LEVELS
CROSS REFERENCETO RELATED APPLICATIONS This
application claims the benefit of U. S. Provisional
Application 60/751,677, filed on December 19, 2005,
which is incorporated by reference herein in its
entirety. FIELD OFTHE INVENTION The present invention
is directed to the use of benzo-fused heterocycle
sulfamide derivatives for lowering lipids, lowering
blood glucose levels, improving glycemic control,
treating Type Il diabetes mellitis, metabolic
syndrome, hyperglycemia and related disorders.
BACKGROUND OF THE INVENTION Diabetes mellitus is a
medical term for the presence of elevated blood
glucose. People with diabetes either don't produce
insulin, produce too little insulin or do not respond
to insulin, resulting in the build up of glucose in
the blood. The most common form of diabetes is Type 2
diabetes, once referred to as adult onset diabetes or
non-insulin dependent diabetes (NIDDM), which may
account for >90% of diabetes in adults. However, as
the younger population becomes increasingly overweight
or obese, Type 2 diabetes is becoming more prevalent
in teens and children. Diabetes may also refer to
gestational diabetes, Type 1 diabetes or autoimmune
diabetes, once referred to as juvenile onset diabetes
and type 1 1/2 diabetes, also referred to as
latent-autoimmune diabetes in adults or LADA. Diabetes
may occur because of poor dietary habits ' or lack of
physical activity (e.g., sedentary lifestyle), genetic
mutations, injury to the pancreas, drug (e.g., AIDS
therapies) or chemical (e.g., steroid) exposure or
disease (e.g., cystic fibrosis, Down syndrome,
Cushing's syndrome). Two rare types of genetic defects
leading to diabetes are termed maturity-onset diabetes
of the young (MODY) and atypical diabetes mellitus
(ADM).Type Il diabetes mellitus (non-insulin-dependent
diabetes mellitus or NIDDM) is a metabolic disorder
involving disregulation of glucose metabolism and
insulin resistance, and long-term complications
involving the eyes, kidneys, nerves, and blood
vessels. Type Il diabetes mellitus usually develops in
adulthood (middle life or later) and is described as
the body's inability to make either sufficient insulin
(abnormal insulin secretion) or its inability to
effectively use insulin (resistance to insulin action
in target organs and tissues). More particularly,
patients suffering from Type Il diabetes mellitus have
a relative insulin deficiency. That is, in these
patients, plasma insulin levels are normal to high in
absolute terms, although they are lower than predicted
for the level of plasma glucose that is present. Type
Il diabetes mellitus is characterized by the following
clinical signs or symptoms: persistently elevated
plasma glucose concentration or hyperglycemia;
polyuria; polydipsia and / or polyphagia; chronic
microvascular complications such as retinopathy,
nephropathy and neuropathy; and macrovascular
complications such as hyperlipidemia and hypertension
which can lead to blindness, end-stage renal disease,
limb amputation and myocardial infarction. Syndrome X,
also termed Insulin Resistance Syndrome (IRS),
Metabolic Syndrome, or Metabolic Syndrome X, is a
disorder that presents risk factors for the
development of Type Il diabetes mellitus and
cardiovascular disease including glucose intolerance,
hyperinsulinemia and insulin resistance,
hypertriglyceridemia, hypertension and obesity. The
diagnosis of Type Il diabetes mellitus includes
assessment of symptoms and measurement of glucose in
the urine and blood. Blood glucose level determination
is necessary for an accurate diagnosis. More
specifically, fasting blood glucose level
determination is a standard approach used. However,
the oral glucose tolerance test (OGTT) is considered
to be more sensitive than fasted blood glucose level.
Type Il diabetes mellitus is associated with impaired
oral glucose tolerance (OGT). The OGTT thus can aid in
the diagnosis of Type Il diabetes mellitus, although
generally notnecessary for the diagnosis of diabetes
(Emancipator K1Am J Clin Pathol 1999 Nov;1
12(5):665-74; Type 2 Diabetes Mellitus, Decision
Resources Inc., March 2000). The OGTT allows for an
estimation of pancreatic beta-cell secretory function
and insulin sensitivity,.which helps in the diagnosis
of Type Il diabetes mellitus and evaluation of the
severity or progression of the disease (e.g., Caumo A,
Bergman RN, Cobelli C,. J Clin Endocrinol Metab 2000,
85(1 1):4396-402). More particularly, the OGTT is
extremely helpful in establishing the degree of
hyperglycemia in patients with multiple borderline 



fasting blood glucose levels that have not been
diagnosed as diabetics. In addition, the OGTT is
useful in testing patients with symptoms of Type Il
diabetes mellitus where the possible diagnosis of
abnormal carbohydrate metabolism has to be clearly
established or refuted. Thus, impaired glucose
tolerance is diagnosed in individuals that have
fasting blood glucose levels less than those required
for a diagnosis of Type Il diabetes mellitus, but have
a plasma glucose response during the OGTT between
normal and diabetics. Impaired glucose tolerance is
considered a prediabetic condition, and impaired
glucose tolerance (as defined by the OGTT) is a strong
predictor for the development of Type Il diabetes
mellitus (Haffner SM, Diabet Med 1997 Aug;14 Suppl
3:S12-8). Type Il diabetes mellitus is a progressive
disease associated with the reduction of pancreatic
function and/or other insulin-related processes,
aggravated by increased plasma glucose levels. Thus,
Type Il diabetes mellitus usuaily has a prolonged
prediabetic phase and various . pathophysiological
mechanisms can lead to pathological hyperglycemia and
impaired glucose tolerance, for instance,
abnormalities in glucose utilization and
effectiveness, insulin action and/or insulin
production in the prediabetic state (Goldberg RB, Med
Clin North Am 1998 Jul;82(4):805-21 ). The prediabetic
state associated with glucose intolerance can also be
associated with a predisposition to abdominal obesity,
insulin resistance, hyperlipemia, and high blood
pressure, that is, Syndrome X (Groop L, Forsblom C,
Lehtovirta M, Am J Hypertens 1997 Sep;10(9 Pt
2):172S-180S; Haffner SM, J Diabetes Complications
1997 Mar-Apr;1 1(2):69-76; Beck-NielsenH1 Henriksen
JE1 Alford F, Hother-Nielson O1 Diabet Med 1996 Sep;
13(9 Suppl 6):S78-84). Thus, defective carbohydrate
metabolism is pivotal to the pathogenesis of Type Il
diabetes mellitus and impaired glucose tolerance
(Dinneen SF, Diabet Med 1997 Aug;14 Suppl 3:S1 9-24).
In fact, a continuum from impaired glucose tolerance
and impaired fasting glucose to definitive Type Il
diabetes mellitus exists (Ramlo-Halsted BA1Edelman SV,
Prim Care 1999 Dec;26(4):771-89). Early intervention
in individuals at risk to develop Type Il diabetes
mellitus, focusing on reducing the pathological
hyperglycemia or impaired glucose tolerance may
prevent or delay the progression towards Type Il
diabetes mellitus and associated complications and/or
Syndrome X. Therefore, by effectively treating
impaired oral glucose tolerance and / or elevated
blood glucose levels, one can prevent or inhibit the
progression of the disorder to Type Il diabetes
mellitus or Syndrome X. Dyslipidemia is a group of
diseases characterized by abnormal changes or levels
in concentrations of lipoproteins and associated
lipids, such as triglyceride and cholesterol, in the
blood. Lipids are transported through the bloodstream
in the form of lipoproteins consisting essentially of
a core of apolar molecules such as triglyceride and
cholesterol ester surrounded by an envelope of
amphipathic lipids, primarily phospholipids. Acquired
hyperlipidemia / hyperlipoproteinemia develops as a
consequence of dietary imbalance, drug or compound
effects, or disease, such as thyroid deficiency or
diabetes. Familial hyperlipidemia /
hyperlipoproteinemia is characterized by autosomal
inheritance and is associated with an increase in
lipoprotein and lipid content in the blood. Familial
hyperlipidemia / hyperlipoproteinemia is subdivided
into to five categories (types I-V) depending on the
composition and type of lipoprotein particles in the
blood. For example, in Type I and Type IV
hyperlipoproteinemia, triglyceride is elevated
predominately in chylomicron and VLDL particles,
respectively. In general, there is an inverse relation
between HDL-cholesterol and triglyceride levels that
contributes to dyslipidemia. If leftuntreated,
dyslipidemia (e.g., low HDL-cholesterol and high
triglyceride or LDLcholesterol levels) can exacerbate
other conditions, such as pancreatitis, abnormal
glucose tolerance, diabetes, coronary artery disease,
ischemic heart diseases, atherosclerosis,
hepatosplenomegaly, and fatty liver disease. There
remains a need to provide an effective treatment for
glucose related disorders such as elevated glucose
levels, Type Il diabetes mellitus, Syndrome X, and the
like. There also remains need to provide an effective
treatment for lipid related disorders such as elevated
glucose levels, dyslipidemia, and the like. SUMMARY OF
THE INVENTION The present invention is directed to a
method for the treatment of glucose related disorders
and / or lipid related disorders comprising
administering to a subject in need thereof a
therapeutically effective amount of a compound of
formula (I) wherein R1 and R2 are each independently
selected from the group consisting of 



hydrogen and lower alkyl; R4 is selected from the
group consisting of hydrogen and lower alkyl; a is an
integer from 1 to 2; is selected from the group
consisting of .wherein b is an integer from Oto 4; and
wherein c is an integer from Oto 2; each R5 is
independently selected from the group consisting of
halogen, lower alkyl and nitro; provided that when is
or ; or a pharmaceutically acceptable salt thereof.
The present invention is further directed to a method
for the treatment of glucose related disorders and /
or lipid related disorders comprising administering to
a subject in need thereof a therapeutically effective
amount of compound of formula (II)or a
pharmaceutically acceptable salt thereof. Exemplifying
the invention is a method of treating glucose related
disorders comprising administering to a subject in
need thereof a therapeutically effective amount of any
of the compounds described above. In another example,
the invention is directed to a method of treating
lipid related disorders comprising administering to a
subject in need thereof a therapeutically effective
amount of any of the compounds described above. The
present invention is further directed to a method for
the treatment of a glucose related disorder comprising
co-therapy with at least one anti-diabetic agent and a
compound of formula (I) or formula (II) as described
herein. The present invention is further directed to a
method for the treatment of a lipid related disorder
comprising co-therapy with at least one anti-lipid
agent and a compound of formula (I) or formula (II) as
described herein. The present invention is further
directed to a method for the treatment of a glucose
related disorder or a lipid-related disorder
comprising co-therapy with at least one anti diabetic
agent and / or at least one anti-lipid agent and a
compound of formula (I) or formula (II) as described
herein. The present invention is further directed to a
method for the treatment of a glucose-related disorder
comprising cotherapy with an anti-obesity agent and a
compound of formula (I) or formula (II) as described
herein.DETAILED DESCRIPTION OFTHE INVENTION The
present invention is directed to a method for the
treatment of glucose related disorders and / or lipid
related disorders comprising administering to a
subject in need thereof a therapeutically effective
amount of a compound of formula (I). or a
pharmaceutically acceptable salt thereof, wherein R2
and R4 are as herein defined. The present invention is
further directed to methods for the treatment of
glucose related disorders and lipid related disorders
comprising co-therapy with at least one anti-diabetic
and / or at least one anti-lipid agent and a compound
of formula (I) or formula (II) as described herein.
One skilled in the art will recognize that treatment
of glucose related disorders and / or lipid-related
disorders may further benefit from treatment of
co-morbid overweight and obesity conditions. Thus, in
an embodiment, the methods of the present invention
comprise co-therapy with an anti-obesity agent and a
compound of formula (I) or formula (II) as described
herein. As used herein, the term "glucose related
disorder" shall be defined as any disorder which is
characterized by elevated glucose levels. Glucose
related disorders include elevated glucose level,
pre-diabetes, impaired oral glucose tolerance, poor
glycemic control, Type Il Diabetes Mellitus, Syndrome
X (also known as metabolic syndrome), gestational
diabetes, insulin resistance, hyperglycemia and loss
of muscle mass as a results of hyperglycemia
(cachexia). Treatment of glucose related disorders may
comprise lowering glucose levels, improving glycemic
control, decreasing insulin resistance and / or
preventing the development of a glucose related
disorder (for examplepreventing a patient suffering
from impaired oral glucose tolerance or elevated
glucose levels from developing Type Il diabetes
mellitus). As used herein, the term "lipid related
disorder" shall be defined as any disorder which is
characterized by non-normal lipid levels. Lipid
related disorders include elevated triglyceride
levels, low HDL cholesterol and dyslipidemia,
preferably elevated triglyceride levels or low HDL
cholesterol levels Treatment of lipid related disorder
may comprise lowering triglycerides, elevating HDL
cholesterol and / or improving the triglyceride/HDL
ratio. As used herein, the term "antidiabetic agent"
shall mean any pharmaceutical agent which decreases
blood levels, improves glycemic control and / or
improves insulin sensitivity. Anti-diabetic agents
useful for the 



treatment of Type Il diabetes mellitus and Syndrome X
include, but are not limited to, sulfonylureas,
meglitinides, agents which modify insulin secretion,
biguanides, thiazolidinediones, PPAR-gamma agonists,
Retinoid-X receptor (RXR) modulators, insulin
sensitizing agents, alpha-glucosidase inhibitors,
insulins, small molecule mimics of insulin, Na-glucose
co-transporter inhibitors, amylin agonists, glucagon
antagonists, GLP-1 and GLP-1 analogs, DPPIV
inhibitors, and the like.- Suitable examples of
anti-diabetic agents include, exenatide,
chlorpropamide, tolazamide, tolbutamide, glyburide,
glipizide, glimepiride, repaglinide, metformin,
rosiglitazone, pioglitazone, troglitazone,
isaglitazone (known as MCC-555),
2-[2-[(2R)-4-hexyl-3,4-dihydro-3-oxo-.?H-1
,4-benzoxazin- 2-yl]ethoxy]-benzene acetic acid,
GW2570, targretin, 9-cis-retinoic acid, ascarbose,
miglitol, L-783281, TE-1 7411, T-1095, BAY-279955,
phlorizen, pramlintide, regular-acting insulin,
short-acting insulin, intermediate-acting insulin,
long-acting insulin, inhaled insulin, insulin
analogues, acetohexamide, buformin, glibomuride,
glyhexamide, glymidine, linogliride, palmoxirate,
zopolrestat; etoformin, gllicalzide, glypinamide, and
the like.More particularly, anti-diabetic agents
include, but are not limited to: (a) Sulfonylureas,
which increase insulin production by stimulating
pancreatic beta cells, and therefore act as insulin
secretagogues. The primary mechanism of action of
sulfonylureas is to close ATP-sensitive potassium
channels in the beta-cell plasma membrane, initiating
a chain of events that result in insulin release.
Suitable examples of sulfonylureas include, but are
not limited to chlorpropamide, tolazamide,
tolbutamide, glyburide, glipizide, glimepiride, and
like; (b) Meglitinides, another class of insulin
secretagogues, that have a mechanism of action
distinct from that of the sulfonylureas. Suitable
examples of meglitinides include, but are not limited
to repaglinide; (c) Agents which modify insulin
secretion such as Glucagon-like Peptide- 1(GLP-I) and
it's mimetics, Glucose-insulinotropic peptide (GIP)
and it's mimetics, Exendin and it's mimetics, and
Dipeptyl Protease Inhibitors (DPPIV); (d) Biguanides
which decrease liver glucose production and increase
the uptake of glucose. Suitable examples include, but
are not limited to metformin; (e) Thiazolidinediones,
insulin sensitizing drugs which decrease peripheral
insulin resistance by enhancing the effects of insulin
at target organs and tissues. These drugs bind and
activate the nuclear receptor, peroxisome
proliferator-activated receptor-gamma (PPAR-gamma)
which increases transcription of specific
insulin-responsive genes. Suitable examples of
PPARgamma agonists are the thiazolidinediones which
include, but are not limited to rosiglitazone,
pioglitazone, troglitazone, isaglitazone (known as
MCC-555), 2-
[2-[(2R)-4-hexyl-3,4-dihydro-3-oxo-2H-1,4-benzoxazin-2
-yl]ethoxy]-benzene acetic acid, and the like.
Additionally, the non-thiazolidinediones also act as
insulin sensitizing drugs, and include, but are not
limited to GW2570, and the like; (f) Retinoid-X
receptor (RXR) modulators, also insulin sensitizing
drugs, which include, but are not limited to
targretin, 9-cis-retinoic acid, and the like; (g)
Other insulin sensitizing agents include, but are not
limited to INS-1 , PTP-1 B inhibitors, GSK3
inhibitors, glycogen phosphorylase a inhibitors,
fructose-1,6-bisphosphatase inhibitors, and the like;
(h) Alpha-glucosidase inhibitors which act to inhibit
alpha-glucosidase. Alpha-glucosidase converts fructose
to glucose, thus these inhibitors delay the digestion
of carbohydrates. The undigested carbohydrates are
subsequently broken down in the gut, thereby reducing
the post-prandial glucose peak. Suitable examples
include, but are not limited to, acarbose and
miglitol; (i) Insulins, including regular or
short-acting, interme'diater-acting, and long-acting
insulins, inhaled insulin and insulin analogues such
as insulin molecules with minor differences in the
natural amino acid sequence. These modified insulins
may have faster onset of action and / or shorter
duration of action; G) Small molecule mimics of
insulin, including, but not limited to L- 783281 ,
TE-1 741 1, and the like; (k) Na-glucose
co-transporter inhibitors which inhibit the renal
reabsorption of glucose such as T-1095, T-1095A,
phlorizen, and the like; (I) Amylin agonists which
include, but are not limited to pramlintide, and the
like; and (k) Glucagon antagonists such as AY-279955,
and the like. As used herein, unless otherwise noted,
the term "anti-lipid agent" shall mean any
pharmaceutical agent capable of lowering
triglycerides, lowering lipids, elevating HDL levels
or improving the triglyceride/HDL Cholesterol ratio.
Suitable examples include, but are not limited to,
anti-lipemic agents, bile acid resins, cholesterol
absorption inhibitors, fibric acid derivatives,
HMG-CoA 



reductase inhibitors (i.e. statins). Preferable, the
anti-lipid agent is a statin selected from the group
consisting of atorvastatin (Lipitor), cerivastatin
(Baycol), fluvastatin (Lescol), lovastatin, (Mevacor),
pravastatin (Pravachol), rosuvastatin (Crestor),
simvastatin (Zocbr). As used herein, unless otherwise
noted, the term "anti-obesity agent" shall mean any
pharmaceutical agent that treats obesity, promotes
weight loss and / or suppresses appetite. Suitable
examples of weight loss promoting include, but are not
limited to rimonabant, orlistat, sibutramine,
mazindol, benzphetamine, phenmetrazine, phentermine,
diethylpropion, mazindol,phenylpropanolamine,
ephedrine, quipazine, fluoxetine, sertraline,
fenfluramine, dexfenfluramine, apomorphine, Exendin,
dehydroepiandrosterone, etiocholandione, testosterone,
oxandrolone, topiramate, and the like. Preferably, the
weight loss promoting agent is rimonabant, topiramate,
orlistat or sibutramine. The term "subject" as used
herein, refers to an animal, preferably a mammal, most
preferably a human, who has been the object of
treatment, observation or experiment. The term
"therapeutically effective amount' as used herein,
means that amount of active compound or pharmaceutical
agent that elicits the biological or medicinal
response in a tissue system, animal or human that is
being sought by a researcher, veterinarian, medical
doctor or other clinician, which includes alleviation
of the symptoms of the disease or disorder being
treated. Wherein the present invention is directed to
co-therapy or combination therapy, comprising
administration of one or more compound(s) of formula
(I) or formula (II) and one or more anti-diabetic and
/ or anti-lipid agents, "therapeutically effective
amount" shall mean that amount of the combination of
agents taken together so that the combined effect
elicits the desired biological or medicinal response.
For example, the therapeutically effective amount of
co-therapy comprising administration of a compound of
formula (I) or formula (II) and the anti-diabetic and
/ or anti-lipid agent would be the amount of the
compound of formula (I) or formula (II) and the amount
of the antidepressant that when taken together or
sequentially have a combined effect that is
therapeutically effective. Further, it will be
recognized by one skilled in the art that in the case
of co-therapy with a therapeutically effective amount,
as in the example above, the amount of the compound of
formula (I) or formula (II) and/or the amount of the
anti-diabetic and / or anti-lipid agent individually
may or may not be therapeutically effective. As used
herein, the terms "co-therapy" and "combination
therapy" shall mean treatment of a subject in need
thereof by administering one or morecompounds of
formula (I) or formula (II) in combination with one or
more anti diabetic and / or anti-lipid agent(s),
wherein the compound(s) of formula (I) or formula (II)
and the anti-diabetic and / or anti-lipid agent(s) are
administered by any suitable means, simultaneously,
sequentially, separately or in a single pharmaceutical
formulation. Where the compound(s) of formula (I) or
formula (II) and the anti-diabetic and / or anti-lipid
agent(s) are administered in separate dosage forms,
the number of dosages administered per day for each
compound may be the same or different. The compound(s)
of formula (I) or formula (II) and the anti-diabetic
and / or anti-lipid agent(s) may be administered via
the same or different routes of administration.
Examples of suitable methods of administration
include, but are not limited to, oral, intravenous
(iv), intramuscular (im), subcutaneous (sc),
transdermal, and rectal. Compounds may also be
administered directly to the nervous system including,
but not limited to, intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal,
intraspinal and / or peri-spinal routes of
administration by delivery via intracranial or
intravertebral needles and / or catheters with or
without pump devices. The com round(s) of formula (I)
or formula (II) and the anti-diabetic and / or
anti-lipid agent(s) may be administered according to
simultaneous or alternating regimens, at the same or
different times during the course of the therapy,
concurrently in divided or single forms. In an
embodiment of the present invention R1 is selected
from the group consisting of hydrogen and methyl. In
another embodiment of the present invention R2 is
selected from the group consisting of hydrogen and
methyl. In yet another embodiment of the present
invention R1 and Ra are each hydrogen or R1 and R2 are
each methyl. In an embodiment of the present invention
-(CH2)a- is selected from the group consisting of -CH
2- and -CH 2-CH2- . In another embodiment of the
present invention -(CH2)a- is -CH2-. In an embodiment
of the present R4 is selected from the group
consisting of hydrogen and methyl, preferably, R4 is
hydrogen.In an embodiment of the present invention a
is 1. In an embodiment of the present invention b is
an integer from 0 to 2. In another embodiment of the
present invention c is an integer from 0 to 2. In 



another embodiment of the present invention b is an
integer from 0 to 1. In another embodiment of the
present invention c is an integer from 0 to 1. In yet
another embodiment of the present invention the sum of
b and c is an integer form 0 to 2, preferably an
integer form 0 to 1. In yet another embodiment of the
present invention b is an integer from 0 to 2 and c is
0. In an embodiment of the present invention, is
selected from the invention, is selected from the
group consisting ofIn an embodiment of the present
invention, is selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(benzo[1
,3]dioxolyl), 3- (3,4-dihydro-benz [ 1,4]dioxepinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-fluoro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(chromanyl), 2-(5-fluoro-2,3- dihydro-benzo[1
,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1
,4]dioxinyl), 2-(6- chloro-benzo[1 ,3]dioxolyl),
2-(7-nitro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl),
2-(5-chloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-bromo-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6,7-dichloro- 2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(8-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-
(2,3-dihydro-naphtho[2,3-b][1 ,4]dioxinyl) and
2-(4-methyl-benzo[1 ,3]dioxolyl). In another
embodiment of the present invention, is selected from
the group consisting 2-(benzo[1 ,3]dioxolyl),
2-(2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(7-chloro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-
bromo-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6,7-dichloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl). In
another embodiment of the present invention, is
selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6-bromo-2,3-dihydrobenzo[ 1,4]dioxinyl). In an
embodiment of the present invention R5 is selected
from the group consisting of halogen and lower alkyl.
In another embodiment of the present invention R5 is
selected from chloro, fluoro, bromo and methyl. In an
embodiment of the present invention, the stereo-center
on the compound of formula (I) is in the
S-configuration. In another embodiment ofthe present
invention, the stereo-center on the compound of
formula (I) is in the R-configuration. In an
embodiment of the present invention the compound of
formula (I) is present as an enantiomerically enriched
mixture, wherein the % enantiomeric enrichment (% ee)
is greater than about 75%, preferably greater than
about 90%, more preferably greater than about 95%,
most preferably greater than about 98%. Additional
embodiments of the present invention, include those
wherein the substituents selected for one or more of
the variables defined herein (i.e. R1, R2, R3, R4, X-Y
and A) are independently selected to be any individual
substituent or any subset of substituents selected
from the complete list as defined herein.
Representative compounds of the present invention, are
as listed in Tables 1 below. Additional compounds of
the present invention are as listed in Table 3. In
Tables 1 and 2 below, the column headed "stereo"
defines the stereo-configuration at the carbon atom of
the heterocycle attached at the starred bond. Where no
designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an "R" or "S"
designation is listed, the stereo-configuration was
based on the enantiomerically enriched starting
material. Table : Representative Compounds of Formula
(I)USE OF BENZO-FUSED HETEROCYCLE SULFAMIDE
DERIVATIVES FOR THE TREATMENT OF SUBSTANCE ABUSE AND
ADDICTION CROSS REFERENCE TO RELATED APPLICATIONS This
application claims the benefit of U. S. Provisional
Application 60/751 ,679, filed on December 19, 2005,
which is incorporated by reference herein in its
entirety. FIELD OF THE INVENTION The present invention
is directed to the use of benzo-fused heterocycle
sulfamide derivatives for the treatment of substance
abuse and addiction. BACKGROUND OF THE INVENTION
Alcohol abuse, typically characterized as a
maladaptive pattern of alcohol use, leading to
clinically significant impairment or distress, is a
serious medical and social problem. It has been
suggested that agents producing a selective decrease
in alcohol 10 drinking in animals, without producing a
parallel decrease in water or food intake, are likely
to be clinically effective in the treatment of human
alcoholism (Myers 1994). Daidzin, the active
ingredient of the Chinese herb Radix pureariea (RP),
used as a traditional treatment for "alcohol
addiction" in China, fits the profile: it decreases
alcohol drinking in the golden hamster, without
producing a decrease in water or food intake 15 



(Keung and Vallee3 1993). In contrast, many drugs,
including specific serotonergic agonist (e.g.,
sertraline) and opiate antagonists (e.g., naloxone and
naltrexone), that have been shown to inhibit alcohol
consumption in animals have also impaired water or
food consumption at the same time (Myers 1994).
However although atypical antipsychotic have been
proposed as possible treatments for substance abuse,
there medication may undergo substantial hepatic
metabolism in substance abuse patients. The population
of patients with hepatic impairment is quite high.
Consequently it would be advantageous to treat
substance abuse patients with an atypical
antipsychotic, which was not significantly metabolized
in the liver.There remains a need to provide an
effective treatment for substance abuse and / or
addiction, more abuse of and / or addition to
particularly alcohol, cocaine, heroine,
methamphetamine, ketamine, Ecstacy, nicotine,
oxycontin / oxycodone, codeine, morphine, and the
like. SUMMARY OF THE INVENTION The present invention
is directed to a method for the treatment of substance
abuse and / or addition comprising administering to a
subject in need thereof a therapeutically effective
amount of a compound of formula (I) wherein R1 and R2
are each independently selected from the group
consisting of hydrogen and lower alkyl; R4 is selected
from the group consisting of hydrogen and iower alkyl;
a is an integer from 1 to 2; is selected from the
group consisting ofwherein b is an integer from 0 to
4; and wherein c is an integer from 0 to 2; each R5 is
independently selected from the group consisting of
halogen, lower alkyl and nitro; provided that when ;
or a pharmaceutically acceptable salt thereof. The
present invention is further directed to a method for
the treatment of substance abuse and / or addiction
comprising administering to a subject in need thereof
a therapeutically effective amount of compound of
formula (II) or a pharmaceutically acceptable salt
thereof. Exemplifying the invention is a method of
treating alcohol abuse and / or addiction comprising
administering to a subject in need thereof
atherapeutically effective amount of any of the
compounds or pharmaceutical compositions described
herein. Further exemplifying the invention is a method
for treating abuse of and / or addiction to a
substance of abuse selected from the group consisting
of alcohol, cocaine, heroine, methamphetamine,
ketamine, Ecstacy, nicotine, oxycontin / oxycodone,
codeine, morphine, comprising administering to a
subject in need thereof a therapeutically effective
amount of any of the compound or pharmaceutical
compositions described herein. The present invention
is further directed to methods for the treatment of
substance abuse and / or addiction comprising
administering to a subject in need thereof co-therapy
with a therapeutically effective amount with at least
one anti-addiction agent and a compound of formula (I)
or formula (II) as described herein. DETAILED
DESCRIPTION QF THE INVENTION The present invention is
directed to a method for the treatment of substance
abuse and / or addiction comprising administering to a
subject in need thereof a therapeutically effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, wherein , a,
R , R2 and R4 are as herein defined. The present
invention is further directed to methods for the
treatment of substance abuse and / or addiction
comprising co-therapy with a therapeutically effective
amount with at least one anti-addiction agent and a
compound of formula (I) or formula (II) as described
herein. As sued herein, unless otherwise noted the
term "substance" when referring to substances of abuse
and / or addiction shall include any legal orillegal
substance to which a subject or patient may develop an
addiction. Drugs classes that maybe subjected to abuse
include but are not limited to stimulants,
hallucinogens, barbiturates, natural and synthetic
opiods, and benzodiazepines. Suitable examples
include, but are not limited to alcohol, cocaine,
heroine, methamphetamine, ketamine, Ecstacy, nicotine,
oxycontin / oxycodone, codeine, morphine, and the
like. As used herein, unless otherwise noted, the term
"anti-addiction agent" shall mean any pharmaceutical
agent useful for the treatment of substance abuse and
/ or addition. More particularly, "anti-addiction
agents" include drugs of substitution, drugs of
replacement (for example, methadone for heroin), drugs
that block craving, drugs that block or mitigate
withdrawal symptoms, 



drugs which block the pleasurable sensations and
rewards of substance abuse, and the like. Suitable
examples include but are not limited to naltrexone
(including vivtrex), nalmephene, antabuse,
acamprosate, paliperidone and the like. Preferably,
wherein the substance of addiction is alcohol, the
antiaddiction agent used in the co-therapy methods of
the present invention is naltrexone. The term
"subject" as used herein, refers to an animal,
preferably a mammal, most preferably a human, who has
been the object of treatment, observation or
experiment. The term "therapeutically effective
amount" as used herein, means that amount of-active
compound or pharmaceutical agent that elicits the
biological or medicinal response in a tissue system,
animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which
includes alleviation of the symptoms of the disease or
disorder being treated. Wherein the present invention
is directed to co-therapy or combination therapy,
comprising administration of one or more compound(s)
of formula (I) or formula (II) and one or more
anti-addiction agents, "therapeutically effective
amount" shall mean that amount of the combination of
agents taken together so that the combined effect
elicits the desired biological or medicinal
response.For example, the therapeutically effective
amount of co-therapy comprising administration of a
compound of formula (I) or formula (II) and at least
one ntiaddiction agent would be the amount of the
compound of formula (I) or formula (II) and the amount
of the anti-addiction agent that when taken together
or sequentially have a combined effect that is
therapeutically effective. Further, it will be
recognized by one skilled in the art that in the case
of co-therapy with a therapeutically effective amount,
as in the example above, the amount of the compound of
formula (I) or formula (II) and/or the amount of the
anti-addiction agent individually may or may not be
therapeutically effective. As used herein, the terms
"co-therapy" and "combination therapy" shall mean
treatment of a subject in need thereof by
administering one or more compounds of formula (I) or
formula (II) in combination with one or more
antiaddiction agent(s), wherein the compound(s) of
formula (I) or formula (II) and the anti-addiction
agent(s) are administered by any suitable means,
simultaneously, sequentially, separately or in a
single pharmaceutical formulation. Where the
compound(s) of formula (I) or formula (II) and the
antiaddiction agent(s) are administered in separate
dosage forms, the number of dosages administered per
day for each compound may be the same or different.
The compound(s) of formula (I) or formula (II) and the
anti-addiction agent(s) may be administered via the
same or different routes of administration. Examples
of suitable methods of administration include, but are
not limited to, oral, intravenous (iv), intramuscular
(im), subcutaneous (sc), transdermal, and rectal.
Compounds may also be administered directly to the
nervous system including, but not limited to,
intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal,
intraspinal and / or peri-spinal routes of
administration by delivery via intracranial or
intravertebral needles and / or catheters with or
without pump devices. The compound(s) of formula (I)
or formula (II) and the anti-addiction agent(s) may be
administered according to simultaneous or alternating
regimens, at the same or different times during the
course of the therapy, concurrently in divided or
single forms.In an embodiment of the present invention
R1 is selected from the group consisting of hydrogen
and methyl. In another embodiment of the present
invention R2 is selected from the group consisting of
hydrogen and methyl. In yet another embodiment of the
present invention R1 and R2 are each hydrogen or R1
and R2 are each methyl. In an embodiment of the
present invention -(CH2)a- is selected from the group
consisting of -CH 2- and -CH 2-CH2- . In another
embodiment of the present invention -(CH2)a- is -CH
2-. In an embodiment of the present R4 is selected
from the group consisting of hydrogen and methyl,
preferably, R4 is hydrogen. In an embodiment of the
present invention a is 1. In an embodiment of the
present invention b is an integer from 0 to 2. In
another embodiment of the present invention c is an
integer from 0 to 2. In another embodiment of the
present invention b is an integer from 0 to 1. In
another embodiment of the present invention c is an
integer from 0 to 1. In yet another embodiment of the
present invention the sum of b and c is an integer
form 0 to 2, preferably an integer form 0 to 1. In yet
another embodiment of the present invention b is an
integer from 0 to 2 and c is 0. group, In an
embodiment of the present invention, is selected from
the group consisting of 2-(2,3-dihydro-benzo[1
,4]dioxinyl), 2-(benzo[1 ,3]dioxolyl), 3-
(3,4-dihydro-benzo[1 ,4]dioxepinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 



2-(6-fluoro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(chromanyl), 2-(5-fluoro-2,3- dihydro-benzo[1
,4]dioxinyl),
2-(7-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-
chloro-benzo[1 ,3]dioxolyl),
2-(7-nitro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(5-chloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-bromo-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6,7-dichloro- 2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(8-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-
(2,3-dihydro-naphtho[2,3-b][1 ,4]dioxinyl) and
2-(4-methyl-benzo[1 ,3]dioxolyl). In another
embodiment of the present invention, is selected from
the group consisting 2-(benzo[1 ,3]dioxolyl),
2-(2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6-chloro-2,3-dihydro-benzo[1 4]dioxinyl),
2-(7-chloro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-
bromo-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6,7-dichloro-2,3-dihydrobenzo[1 ,4]dioxinyl). In
another embodiment of the present invention, is
selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
mbthyl-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(6-bromo-2,3-dihydrobenzo[ 1 ,4]dioxinyl). In an
embodiment of the present invention R5 is selected
from the group consisting of halogen and lower alkyl.
In another embodiment of the present invention R5 is
selected from chloro, fluoro, bromo and methyl. In an
embodiment of the present invention, the stereo-center
on the compound of formula (I) is in the
S-configuration. In another embodiment of the present
invention, the stereo-center on the compound of
formula (I) is in the R-configuration. In an
embodiment of the present invention the compound of
formula (I) is present as an enantiomerically enriched
mixture, wherein the % enantiomeric enrichment (% ee)
is greater than about 75%, preferably greater than
about 90%, more preferably greater than about 95%,
most preferably greater than about 98%. Additional
embodiments of the present invention, include those
wherein the substituents selected for one or more of
the variables defined herein (i.e. R1, R2, R3, R4, X-Y
and A) are independently selected to be any individual
substituent or any subset of substituents selected
from the complete list as defined herein.
Representative compounds of the present invention,
useful for the treatment of alcohol abuse and
addiction, are as listed in Tables 1 below. Additional
compounds of the present invention, useful for the
treatment of alcohol abuse and addiction, are as
listed in Table 3. In Tables 1 and 2 below, the column
headed "stereo" defines the stereo-configuration at
the carbon atom of the heterocycle attached at the
starred bond. Where no designation is listed,the
compound was prepared as a mixture of
stereo-configurati ns. Where an "R" or "S" designation
is listed, the stereo-configuration was based on the
enantiomerically enriched starting material.Table 2:
Additional Compounds of the Present InventionAs used
herein, unless otherwise noted, "halogen" shall mean
chlorine, bromine, fluorine and iodine. As used
herein, unless otherwise noted, the term "alkyl"
whether used alone or as part of a substituent group,
includes straight and branched chains. For example,
alkyl radicals include methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl
and the like. Unless otherwise noted, "lower" when
used with alkyl means a carbon chain composition of
1-4 carbon atoms. As used herein, unless otherwise
noted, "alkoxy" shall denote an oxygen ether radical
of the above described straight or branched chain
alkyl groups. For example, methoxy, ethoxy, n-propoxy,
sec-butoxy, t-butoxy, n-hexyloxy and the like. As used
herein, the notation "*" shall denote the presence of
a stereogenic center. When a particular group is
"substituted" (e.g., alkyl, aryl, etc.), that group
may have one or more substituents, preferably from one
to fivesubstituents, more preferably from one to three
substituents, most preferably from one to two
substituents, independently selected from the list of
substituents. With reference to substituents, the term
"independently" means that when more than one of such
substituents is possible, such substituents may be the
same or different from each other. Under standard
nomenclature used throughout this disclosure, the
terminal portion of the designated side chain is
described first, followed by the adjacent
functionality toward the point of attachment. Thus,
for example, a "phenyl-alkylamino- carbonyl-alkyl"
substituent refers to a group of the formula
-i-(alkyl) Abbreviations used in the specification,
particularly the Schemes and Examples, are as follows:
DCC Dicyclohexyl Carbodiimide DCE Dichloroethane DCM
Dichloromethane 



DIPEA or DIEA Diisopropylethylamine DMF
N,N-Dimethylformamide DMSO Dimethylsulfoxide EDC
Ethylcarbodiimide Et3N Or TEA Triethylamine Et2O
Diethyl ether EA or EtOAc Ethyl acetate EtOH Ethanol
IPA 2-propanol Hept Heptane HOBT
1-HydroxybenzotriazoleHPLC = High Pressure Liquid
Chromatography LAH = Lithium Aluminum Hydride M or
MeOH = Methanol NMR = Nuclear Magnetic Resonance Pd-C
= Palladium on Carbon Catalyst RP HPLC = Reverse Phase
High Pressure Liquid Chromatography RT or rt = Room
temperature TEA = Triethylamine TFA = Trifluoroacetic
Acid THF = Tetrahydrofuran TLC = Thin Layer
Chromatography Where the compounds according to this
invention have at least one chiral center, they may
accordingly exist as enantiomers. Where the compounds
possess two or more chiral centers, they may
additionally exist as diastereomers. It is to be
understood that all such isomers and mixtures thereof
are encompassed within the scope of the present
invention. Furthermore, some of the crystalline forms
for the compounds may exist as polymorphs and as such
are intended to be included in the present invention.
In addition, some of the compounds may form solvates
with water (i.e., hydrates) or common organic
solvents, and such solvates are also intended to be
encompassed within the scope of this invention. For
use in medicine, the salts of the compounds of this
invention refer to non-toxic "pharmaceutically
acceptable salts." Other salts may, however, be useful
in the preparation of compounds according to this
invention or of their pharmaceutically acceptable
salts. Suitable pharmaceutically acceptable salts of
the compounds include acid addition salts which may,
for example, be formed by mixing a solution of the
compound with a solution of a pharmaceutically
acceptable acid such as hydrochloric acid, sulfuric
acid, fumaric acid, maleic acid, succinic acid, acetic
acid, benzoic acid, citric acid, tartaric acid,
carbonic acid or phosphoric acid. Furthermore, where
thecompounds of the invention carry an acidic moiety,
suitable pharmaceutically acceptable salts thereof may
include alkali metal salts, e.g., sodium or potassium
salts; alkaline earth metal salts, e.g., calcium or
magnesium salts; and salts formed with suitable
organic ligands, e.g., quaternary ammonium salts.
Thus, representative pharmaceutically acceptable salts
include the following: acetate, benzenesulfonate,
benzoate, bicarbonate, bisulfate, bitartrate, borate,
bromide, calcium edetate, camsylate, carbonate,
chloride, clavulanate, citrate, dihydrochloride,
edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isothionate,
lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate,
N-methylglucamine ammonium salt, oleate, pamoate
(embonate), palmitate, pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodide and
valerate. Representative acids and bases which may be
used in the preparation of pharmaceutically acceptable
salts include the following: acids including acetic
acid, 2,2-dichloroactic acid, acylated amino acids,
adipic acid, alginic acid, ascorbic acid, L-aspartic
acid, benzenesulfonic acid, benzoic acid,
4-acetamidobenzoic acid, (+)-camphoric acid,
camphorsulfonic acid, (+)-(1S)-camphor-10-sulfonic
acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid,
dodecylsulfuric acid, ethane-1 ,2- disulfonic acid,
ethaneeulfonic acid, 2-hydrocy-ethanesulfonic acid,
formic acid, fumaric acid, galactaric acid, gentisic
acid, glucoheptonic acid, D-gluconic acid,
D-glucoronic acid, L-glutamic acid, a-oxo-glutaric
acid, glycolic acid, hipuric acid, hydrobromic acid,
hydrochloric acid, (+)-L-lactic acid, ()-DL-lactic
acid, lactobionic acid, maleic acid, (-)-L-malic acid,
malonic acid, ()-DL-mandelic 



acid, methanesulfonic acid, naphthalene-2-sulfonic
acid, naphthalene-1 ,5- disulfonic acid,
1-hydroxy-2-naphthoic acid, nicotine acid, nitric
acid, oleic acid, orotic acid, oxalic acid, palmitric
acid, pamoic acid, phosphoric acid, Lpyroglutamic
acid, salicylic acid, 4-amino-salicylic acid, sebaic
acid, stearic acid, succinic acid, sulfuric acid,
tannic acid, (+)-L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid; and bases
including ammonia, L-arginine, benethamine/
benzathine, calcium hydroxide, choline, deanol,
diethanolamine, diethylamine, 2-(diethylamino)-
ethanol, ethanolamine, ethylenediamine,
N-methyl-glucamine, hydrabamine, I H-imidazole,
L-lysine, magnesium hydroxide,
4-(2-hydroxyethyl)-morpholine, piperazine, potassium
hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine
and zinc hydroxide. Compounds of formula (I) may be
prepared according to the process outlined in Scheme
1. Scheme 1 Accordingly, a suitably substituted
compound of formula (X) a known compound or compound
prepared by known methods, is reacted with sulfamide,
a known compound, preferably wherein the sulfamide is
present in an amount in the range of about 2 to about
5 equivalents, in an organic solvent such as THF,
dioxane, and the like, preferably at an elevated
temperature in the range of about 50C to about 100C,
more preferably at about reflux temperature, to yield
the corresponding compound of formula (Ia).
Alternatively, a suitably substituted compound of
formula (X), a known compound or compound prepared by
known methods, is reacted with a suitably substituted
compound of formula (Xl), a known compound or compound
prepared by known methods, in the presence of a base
such as TEA, DIPEA,pyridine, and the like, in an
organic solvent such as DMF, DMSO, and the like, to
yield the corresponding compound of formula (I).
Compounds of formula (X) wherein m ay be prepared
according to the process outlined in Scheme 2. (Xa)
Scheme 2 Accordingly, a suitably substituted compound
of formula (XII), a known compound or compound
prepared by known method (for example as described in
Scheme 3 above) is reacted with NH4OH, a
known.compound, optionally in an organic solvent such
as acetonitrile, and the like, to yield the
corresponding compound of formula (XIII). . The
compound of formula (XIII) is reacted with a suitably
selected reducing agent, such as LAH, and the like,
and the like, in an organic solvent such as THF,
diethyl ether, and the like, to yield the
corresponding compound of formula (Xa).Compounds of
formula (X) wherein is selected from may be prepared
according to the process outlined in Scheme 3. (XIV)
(XV) (Xb) Scheme 3 Accordingly, a suitably substituted
compound of formula (XIV), a known compound or
compound prepared by known methods, is reacted with
NH4OH, in the presence of a coupling agent such as
DCC, and the like, optionally in an organic solvent
such as acetonitrile, and the like, to yield the
corresponding compound of formula (XV). The compound
of formula (XV) is reacted with a suitably selected
reducing agent, such as LAH, and the like, in an
organic solvent such as THF, diethyl ether, and the
like, to yield the corresponding compound of formula
(Xb).Compounds of formula (X) wherein is selected from
process outlined in Scheme 4. Scheme 5 Accordingly, a
suitably substituted compound of formula (XVI) wherein
J1 is a suitable leaving group such as Br, Cl, I,
tosyl, mesyl, triflyl, and the like, a known compound
or compound prepared by known methods (for example, by
activating the corresponding compound wherein J1 is
OH), is reacted with a cyanide such as potassium
cyanide, sodium cyanide, and the like, in an organic
solvent such as DMSO, DMF, THF, and the like, to yield
the corresponding compound of formula (XVII). The
compound of formula (XVII) is reduced according to
known methods, for example by reacting with a suitable
reducing agent such as LAH, borane, and the like, to
yield the corresponding compound of formula
(Xc).Compounds of formula (X) wherein is selected from
and wherein a is 1, may be prepared according to the
process outlined in Scheme 5. (XX) (Xd) 



Scheme 5 Accordingly, a suitably substituted compound
of formula (XVIII), a known compound or compound
prepared by known methods is activated, according to
known method, to yield the corresponding compound of
formula (XIX), wherein J2 is a suitable leaving group,
such tosylate, Cl, Br, I, mesylate, triflate, and the
like. The compound of formula (XIX) is reacted with a
phthalimide salt such as potassium phthlimide, sodium
phthalimide, and the like, in an organic solvent such
as DMF, DMSO, acetonitrile, and the like, preferably,
at an elevated temperature in the range of from 500C
to about 2000C more preferably, at about reflux
temperature, to yield the corresponding compound of
formula (XX).The compound of formula (XX) is reacted
with N2H4, a known compound, in an organic solvent
such as ethanol, methanol, and the like, preferably,
at an elevated temperature in the range of from about
500C to about 1000C, more preferably, at about reflux
temperature, and the like, to yield the corresponding
compound of formula (Xd). One skilled in the art will
recognize that compounds of formula (X) known methods
or for example; according to the processes outlined in
Schemes 2 through 5 above, by selecting and
substituting the corresponding naphthyl-fused
compounds for the benzo-fused starting materials. One
skilled in the art will further recognize that wherein
a single enantiomer (or a mixture of enantiomers
wherein one enantiomer is enriched) of a compound of
formula (X) is desired, the above processes as
described in Schemes 1 through 5 may be applied by
substituting the corresponding single enantiomer (or
mixture of enantiomers wherein one enantiomer is
enriched) for the appropriate starting material.One
skilled in the art will recognize that wherein a
reaction step of the present invention may be carried
out in a variety of solvents or solvent systems, said
reaction step may also be carried out in a mixture of
the suitable solvents or solvent systems. Where the
processes for the preparation of the compounds
according to the invention give rise to mixture of
stereoisomers, these isomers may be separated by
conventional techniques such as preparative
chromatography. The compounds may be prepared in
racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by
resolution. The compounds may, for example, be
resolved into their component enantiomers by standard
techniques, such as the formation of diastereomeric
pairs by salt formation with an optically active acid,
such as {-)-di-p-toluoyl-D-tartaric acid and/or
(+)-di-p-toluoyl-L-tartaric acid followed by
fractional crystallization and regeneration of the
free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed
by chromatographic separation and removal of the
chiral auxiliary. Alternatively, the compounds may be
resolved using a chiral HPLC column. During any of the
processes for preparation of the compounds of the
present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on
any of the molecules concerned. This may be achieved
by means of conventional protecting groups, such as
those described in Protective Groups in Organic
Chemistry , ed. J.F.W. McOmie, Plenum Press, 1973; and
T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis , John Wiley & Sons, 1991 . The
protecting groups may be removed at a convenient
subsequent stage using methods known from the art. The
present invention further comprises pharmaceutical
compositions containing one or more compounds of
formula (I) with a pharmaceutically acceptable
carrier. Pharmaceutical compositions containing one or
more of the compounds of the invention described
herein as the active ingredient can beprepared by
intimately mixing the compound or compounds with a
pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may
take a wide variety of forms depending upon the
desired route of administration (e.g., oral,
parenteral). Thus for liquid oral preparations such as
suspensions, elixirs and solutions, suitable carriers
and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, r stabilizers,
coloring agents and the like; for solid oral
preparations, such as powders, capsules and tablets,
suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants,
binders, disintegrating agents and the like. Solid
oral preparations may also be coated with substances
such as sugars or be enteric-coated so as to modulate
major site of absorption. For parenteral
administration, the carrier will usually consist of
sterile water and other ingredients may be added to
increase solubility or preservation. Injectable
suspensions or solutions may also be prepared
utilizing aqueous carriers along with appropriate
additives. 



To prepare the pharmaceutical compositions of this
invention, one or more compounds of the present
invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques,
which carrier may take a wide variety of forms
depending of the form of preparation desired for
administration, e.g., oral or parenteral such as
intramuscular. In preparing the compositions in oral
dosage form, any of the usual pharmaceutical media may
be employed. Thus, for liquid oral preparations, such
as for example, suspensions, elixirs and solutions,
suitable carriers and additives include water,
glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like; for solid
oral preparations such as, for example, powders,
capsules, caplets, gelcaps and tablets, suitable
carriers and additives include starches, sugars,
diluents, granulating agents, lubricants, binders,
disintegrating agents and the like. Because of their
ease in administration, tablets and capsules represent
the most advantageous oral dosage unit form, in which
case solid pharmaceutical carriers are obviously
employed. If desired, tablets may be sugar coated or
enteric coated by standard techniques. For
parenterals, the carrier will usuallycomprise sterile
water, through other ingredients, for example, for
purposes such as aiding solubility or for
preservation, may be included. Injectable suspensions
may also be prepared, in which case appropriate liquid
carriers, suspending agents and the like may be
employed. The pharmaceutical compositions herein will
contain, per dosage unit, e.g., tablet, capsule,
powder, injection, teaspoonful and the like, an amount
of the active ingredient necessary to deliver an
effective dose as described above. The pharmaceutical
compositions herein will contain, per unit dosage
unit, e.g., tablet, capsule, powder, injection,
suppository, teaspoonful and the like, of from about
0.1- 1000 mg and may be given at a dosage of from
about 0.01 - 150.0 mg/kg/day, preferably from about
0.1 to 100 mg/kg/day, more preferably from about
0.5-50 mg/kg/day, more preferably from about 1.0-25.0
mg/kg/day or any range therein. The dosages, however,
may be varied depending upon the requirement of the
patients, the severity of the condition being treated
and the compound being employed. The use of either
daily administration or postperiodic dosing may be
employed. Preferably these compositions are in unit
dosage forms from such as tablets, pills, capsules,
powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops,
ampoules, autoinjector devices or suppositories; for
oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or
insufflation. Alternatively, the composition may be
presented in a form suitable for once-weekly or
oncemonthly administration; for example, an insoluble
salt of the active compound, such as the decanoate
salt, may be adapted to provide a depot preparation
for intramuscular injection. For preparing solid
compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical carrier,
e.g. conventional tableting ingredients such as corn
starch, lactose, sucrose, sorbitol, talc, stearic
acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form
a solid preformulation composition containing a
homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt
thereof. When referring to these preformulation
compositions as homogeneous, it is meant that the
activeingredient is dispersed evenly throughout the
composition so that the composition may be readily
subdivided into equally effective dosage forms such as
tablets, pills and capsules. This solid preformulation
composition is then subdivided into unit dosage forms
of the type described above containing from 0.1 to
about 1000 mg of the active ingredient of the present
invention. The tablets or pills of the novel
composition can be coated or otherwise compounded to
provide a dosage form affording the advantage of
prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage
component, the latter being in the form of an envelope
over the former. The two components can be separated
by an enteric layer which serves to resist
disintegration in the stomach and permits the inner
component to pass intact into the duodenum or to be
delayed in release. A variety of material can be used
for such enteric layers or coatings, such materials
including a number of polymeric acids with such
materials as shellac, cetyl alcohol and cellulose
acetate. The liquid forms in which the novel
compositions of the present invention may be
incorporated for administration orally or by injection
include, aqueous solutions, suitably flavored syrups,
aqueous or oil suspensions, and flavored emulsions
with edible oils such as cottonseed oil, sesame oil,
coconut oil or peanut oil, as well as elixirs and
similar pharmaceutical vehicles. Suitable dispersing
or suspending agents for aqueous suspensions, include
synthetic and natural gums such as tragacanth, acacia,
alginate, dextran, sodium 



carboxymethylcellulose, methylcellulose,
polyvinylpyrrolidone or gelatin. The method of
treating alcohol abuse and / or addiction described in
the present invention may also be carried out using a
pharmaceutical composition comprising any.of the
compounds as defined herein and a pharmaceutically
acceptable carrier. The pharmaceutical composition may
contain between about 0.1 mg and 1000 mg, preferably
about 50 to 500 mg, of the compound, and may be
constituted into any form suitable for the mode of
administration selected. Carriers include necessary
and inert pharmaceutical excipients, including, but
not limited to, binders, suspending agents,
lubricants, flavorants, sweeteners,preservatives,
dyes, and coatings. Compositions suitable for oral
administration include solid forms, such as pills,
tablets, caplets, capsules (each including immediate
release, timed release and sustained release
formulations), granules, and powders, and liquid
forms, such as solutions, syrups, elixers, emulsions,
and suspensions. Forms useful for parenteral
administration include sterile solutions, emulsions
and suspensions. Advantageously, compounds of the
present invention may be administered in a single
daily dose, or the total daily dosage may be
administered in divided doses of two, three or four
times daily. Furthermore, compounds for the present
invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via
transdermal skin patches well known to those of
ordinary skill in that art. To be administered in the
form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather
than intermittent throughout the dosage regimen. For
instance, for oral administration in the form of a
tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water and the like. Moreover, when desired or
necessary, suitable binders; lubricants,
disintegrating agents and coloring agents can also be
incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural
sugars such as glucose or betalactose, com sweeteners,
natural and synthetic gums such as acacia, tragacanth
or sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride and
the like. Disintegrators include, without limitation,
starch, methyl cellulose, agar, bentonite, xanthan gum
and the like. The liquid forms in suitably flavored
suspending or dispersing agents such as the synthetic
and natural gums, for example, tragacanth, acacia,
methylcellulose and the like. For parenteral
administration, sterile suspensions and solutions are
desired. Isotonic preparations which generally contain
suitable preservatives are employed when intravenous
administration is desired.Compounds of this invention
may be administered in any of the foregoing
compositions and according to dosage regimens
established in the art whenever treatment of alcohol
abuse and / or addiction is required. The daily dosage
of the products may be varied over a wide range from
0.01 to 150 mg / kg per adult human per day. For oral
administration, the compositions are preferably
provided in the form of tablets containing, 0.01 ,
0.05, 0.1 , 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0,
50.0, 100, 150, 200, 250, 500 and 1000 milligrams of
the active ingredient for the symptomatic adjustment
of the dosage to the patient to be treated. An
effective amount of the drug is ordinarily supplied at
a dosage level of from about 0.01 mg/kg to about 1500
mg/kg of body weight per day. Preferably, the range is
from about 0.1 to about 100.0 mg/kg of body weight per
day, more preferably, from about 0.5 mg/kg to about 50
mg/kg, more preferably, from about 1.0 to about 25.0
mg/kg of body weight per day. The compounds may be
administered on a regimen of 1 to 4 times per day.
Optimal dosages to be administered may be readily
determined by those skilled in the art, and will vary
with the particular compound used, the mode of
administration, the strength of the preparation, the
mode of administration, and the advancement of the
disease condition. In addition, factors associated
with the particular patient being treated, including
patient age, weight, diet and time of administration,
will result in the need to adjust dosages. One skilled
in the art will recognize that, both in vivo and in
vitro trials using suitable, known and generally
accepted cell and / or animal models are predictive of
the ability of a test compound to treat or prevent a
given disorder. One skilled in the art will further
recognize that human clinical trails including
first-in-human, dose ranging and efficacy trials, in
healthy patients and / or those suffering from a given
disorder, may be completed according to methods well
known in the clinical and medical arts.The following
Examples are set forth to aid in the understanding of
the invention, and are not intended and should not be
construed to limit in any way the invention set forth
in the claims which follow thereafter. Example 1
((3.4-Dihvdro-2H-benzorbi p .41dioxepin-3-v
methvpsulfamide (Compound #3) Catechol (5.09 g, 46.2
mmol) and potassium carbonate were combined 



in acetonitrile and heated to reflux for one hour.
2-Chloromethyl-3-chloro-1- propene (5.78 g, 46.2 mmol)
was added and the reaction was continued at reflux for
24 hours. The solution was cooled to room temperature
and filtered. The filtrate was evaporated and the
residue was diluted with water and extracted with
diethyl ether (3 x). The combined organic solution was
dried over MgSO4 and concentrated. Chromatography (2%
ethyl ether in hexane) yielded
3-methylene-3,4-dihydro-2H-benzo[b][1 ,4]dioxepine as
a colorless oil. MS (ESI): 163.2 (M+H+) 1H NMR (300
MHz, CDCI3) , d: 6.94 (m, 4H), 5.07 (s, 2H), 4.76 (s,
4H). 3-Methylene-3,4-dihydro-2H-benzo[b][1
,4]dioxepine (5.00 g, 30.8 mmol) was dissolved in dry
THF (100 mL). Borane-THF (1.0 M in THF, 10.3 ml_) was
added at 00C. The reaction was stirred at RT for 5
hours. Aminosulfonic acid (6.97 g, 6 1.6 mmol) was
added. The reaction was heated to reflux overnight.
The reaction was cooled to room temperature and
aqueous sodium hydroxide (3.0 M, 100 mL) was added.
The solution was extracted with ethyl acetate (3 x 100
mL). The combined organic solution was dried over
MgSO4. The solution was concentrated under vacuum and
purified by chromatography (2% to 8% methanol in
dichloromethane) to yield ((3,4-dihydro-2H-benzo|;b][1
,4]dioxepin- 3-yl)methyl)amine as a colorless oil. MS
(ESI): 180.1 (M+H+)H NMR (300 MHz, DMSO), d: 6.92 (m,
4H), 4.21 (m, 2H), 4.07 (m, 2H), 3.33 (broad, 2H),
3.16 (d, J = 4 Hz, 1H), 2.72 (d, J = 4 Hz, 1H)12.30
(m, 1H).
((3,4-Dihydro-2H-benzo[b][1,4]dioxepin-3-yl)methyl)ami
ne (2.90 g, 16.2 mmol) and sulfamide (3.1 1 g, 32.4
mmol) were combined in dry dioxane (60 ml) and heated
to reflux overnight. Chloroform was added and the
precipitate was removed by filtration. The filtrate
was concentrated under vacuum and purified by
chromatography (2% to 8% acetone in dichloromethane)
to yield the title compound as an off-white solid.
258.8 (M+H+) H NMR (300 MHz, DMSO), d: 6.92 (m, 4H),
6.71 (broad, 1H), 6.59 (broad, 2H), 4.1 9 (m, 2H),
4.04 (m, 2H), 3.00 (m, 2H), 2.39 (m, 1H). Example 2
N-(2,3-Dihydro-benzop ,41dioxin-2-ylmethyl)-sulfamide
(Compound # ) Racemic 2,3-dihydro-1
,4-benzdioxin-2-ylmethylamine (4.4 g, 26 mmol) and
sulfamide (5.1 g, 53 mmol) were combined in 1,4
dioxane (100 mL) and refluxed for,2 h. The reaction
was cooled to room temperature and a small amount of
solid was filtered and discarded. The filtrate was
evaporated in vacuo and the residue was purified using
flash column chromatography (DCM:Methanol - 10:1) to
yield a white solid. The solid was recrystallized from
DCM to yield the title compound as a white solid. mp:
97.5 - 98.5C Elemental Analysis: Anal CaIc: C, 44.25;
H, 4.95; N, 11.47; S, 13.13 Anal Found: C, 44.28; H,
4.66; N, 11.21 ; S, 13.15 H1 NMR (DMSO d6) d 6.85 (m,
4H), 6.68 (bd s, 3H1 NH), 4.28 (m, 2H), 3.97 (dd, J =
6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).Example
3 (Benzori.31dioxol-2-ylmethyl)sulfamide (Compound #21
Catechol (10.26 g, 93.2 mmol), sodium methoxide (25%
by weight in methanol, 40.3 g, 186 mmol), and methyl
dichloroacetate (13.3 g, 93.2 mmol) were combined in
dry methanol (100 ml_). The solution was heated to
reflux overnight. The reaction was cooled to room
temperature, acidified by addition of concentrated
hydrochloric acid and then reduced in volume under
vacuum to about 50 mL. Water was added and the mixture
was extracted with diethyl ether (3 x 100 mL). The
combined organic solution was dried with MgSO4,
concentrated to a brown solid, and chromatographed (2%
ethyl acetate in hexane) to yield benzo[1
,3]dioxole-2-carboxyIic acid methyl ester as a
colorless oil. MS (ESI): 195.10 (M+H+). 1H NMR (300
MHz, CDCI3) d: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34
(q, J =7 Hz, 2H), 1.33 (t, J =T Hz, 3H). To benzo[1
,3]dioxole-2-carboxylic acid methyl ester (7.21 g,
40.0 mmol) was added ammonium hydroxide (29% in water,
10 mL) and enough acetonitrile to make the mixture
homogeneous (~5 mL). The solution was stirred for two
hours at room temperature and then distilled water was
added. Benzo[1 ,3]dioxole-2-carboxylic acid amide
precipitated as a white solid and was collected by
filtration and used without further purification. MS
(ESI): 160.00 (M+H+) 1H NMR (300 MHz, DMSO), d: 7.99
(s, broad, 1H)17.72 (s, broad, 1H), 6.94 (m, 2H) 6.86
(m, 2H), 6.30 (s, 1H). Benzo[1 ,3]dioxole-2-carboxylic
acid amide (5.44 g, 32.9 mmol) was 



dissolved in tetrahydrofuran (THF, 100 mL). Lithium
aluminum hydride (LAH, 1M in THF, 39.5 mL, 39.5 mmol)
was added slowly to the solution at room temperature.
The reaction was stirred at room temperature for 24
hours. Distilled water was added to destroy the excess
LAH. Aqueous sodiumhydroxide (3.0 M, 100 mL) was added
and the solution was extracted with ethyl acetate (3 x
100 mL). The combined organic solution was washed with
water and dried over MgSO . The solvent was evaporated
to yield Cbenzo[ 1 ,3]dioxol-2-yl-methylamine as a
colorless oil. MS (ESI): 152.1 (M+H+) 1H NMR (300 MHz,
CDCI3) , d: 6.87 (m, 4H), 6.09 (t, J = 4 Hz, 1H), 3.13
(d, J = 4 Hz, 2H) C-Benzo[1 ,3]dioxol-2-yl-methylamine
(2.94 g, 19.4 mmol) and sulfamide (3.74 g, 38.9 mmol)
were combined in dry dioxane (50 mL) and the solution
was heated to reflux overnight. The reaction was
concentrated and the residue was chromatographed (2%
to 10% acetone in dichloromethane) to yield the title
compound as a white solid. MS (ESI): 230.0 (M+H+) 1H
NMR (300 MHz, CDCI3) , d: 6.87 (m, 4H), 6.25 (t, J = 4
Hz, 1H), 4.79 (broad, 1H), 4.62 (broad, 1H), 3.64 (d,
J = 4 Hz, 2H). Example 4 (2SH-)-N-(2.3-Dihvdro-benzon
.41dioxin-2-ylmethvn-sulfamide (Compound #4) Catechol
(13.2 g, 0.12 mol) and potassium carbonate (16.6 g,
0.12 mol) were stirred in DMF (250 mL) and
(2R)-glycidyl tosylate (22.8 g, 0.10 mol) was added
and the reaction was stirred at 600C for 24 h. The
reaction was cooled to room temperature and diluted
with ice water (1 L) and extracted with diethyl ether
(4 times). The combined organic solution was washed 3
times with 10% potassium carbonate, once with water,
once with brine and evaporated in vacuo to yield a
white solid which was purified by flash column
chromatography (DCM:Methanol - 50:1) to yield
((2S)-2,3-dihydro-benzo[1 ,4]dioxin-2-yl)- methanol as
a solid.The solid (13.3 g, 68 mmol) was dissolved in
pyridine (85 mL) copied to 00C, p-toluenesulfonyl
chloride (13.0 g, 68 mmol) was added and the reaction
mixture stirred at room temperature for 2Oh. The
reaction was diluted with diethyl ether (1 L) and 1N
HCI ( 1 .2 L). The organic layer was separated and .
washed 2 times with 1N HCI (500 mL), 4 times with
water (150 mL), once with brine, dried (MgSO4) and
evaporated in vacuo to yield a white solid which was
purified by flash column chromatography (Hept:EA -2:1)
to yield toluene-4- sulfonic acid
(2S)-2,3-dihydro-benzo[1 ,4]dioxin-2-ylmethyl ester as
a white solid. The white solid was combined with
potassium phthalimide (14.4 g; 78 mmol) in DMF (250.
mL) and heated to reflux for 1 h, cooled to room
temperature and poured into vigorously stirring water
(1 .5 L) and stirred 30 min. White solid was filtered
and the solid was washed several times with water, 2%
NaOH, and water again and let air dry to yield a
(2S)-2-(2,3-Dihydrobenzo[ 1
,4]dioxin-2-ylmethyl)-isoindole-1 ,3-dione as white
powdery solid. The powdery white solid was combined
with hydrazine (2.75 g, 86 mmol) in EtOH (225 mL) and
heated at reflux for 2 h, cooled to room temperature
and 1N HCI added to pH 1.0 and stirred for 15 min.
White solid was filtered and washed with fresh EtOH
(solid discarded) and the filtrate was evaporated in
vacuo to a solid, which was partitioned between
diethyl ether and dilute aqueous NaOH. The diethyl
ether solution was dried (Na2SO ) and evaporated in
vacuo to a yield a light yellow oil. The oil was
purified by flash column chromatography (DCM:MeOH -
10:1) to yield an oil. A portion of the oil (4.82 g,
29 mmol) in 2-propanol (250 mL) was treated with 1N
HCI (30 mL) and heated on steambath until homogeneous
and then let cool to room temperature. After 3 h, the
mixture was ice cooled for 2 h. A white flaky solid
(the corresponding HCI salt of
(2S)-C-(2,3-Dihydro-benzo[1 ,4]dioxin-2-yl)-
methylamine) was filtered off and then recrystallized
again from 2-propanol to yield a white solid. [ab
-69.6 (c = 1.06, EtOH) The white solid was partitioned
between DCM and dilute NaOH, and the DCM was dried
(NaSO4) and evaporated in vacuo to yield
(2S)-C-(2,3-Dihydrobenzo[ 1
,4]dioxin-2-yl)-methylamine as an oil.[a]D = -57.8 (c
= 1.40, CHCI3) The oil (2.1 g, 12.7 mmol) and
sulfamide (2.44 g, 25.4 mmol) were refluxed in dioxane
(75 mL) for 2 h and the crude product was purified by
flash column chromatography (DCM:MeOH 10:1) to yield a
white solid, which was recrystallized from DCM to
yield the title compound as a white crystalline solid.
mp 102-1030C [a D = -45.1 (c = 1.05, M); 1H NMR (DMSOd
) d 6.86 (m, 4H), 6.81 (bd s, 3H1NH) 4.3 (m, 2H), 



3.97 (dd, J = 69, 11.4 Hz, 1H), 3.20 (dd, J = 5.5,
13.7 Hz, 1H), 3.1 0 (dd, J = 6.9, 13.7 Hz, 1H)
Elemental Analysis: Anal CaIc: C, 44.25; H 4.95; N,
11.47; S, 13.13 Anal Found: C, 44.20; H 4.69; N,
11.40; S, 13.22. Example 5 N-(2,3-Dihvdro-benzo p
,41dioxin-2-ylmethvD-N',N' dimethylsulfamide (Compound
#6) Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmethylamine
(8.25 g, 5.0 mmol) and triethylamine (1 .52 g, 15
mmol) were combined in DMF (10 mL) and cooled in an
ice bath as dimethylsulfamoyl chloride (1 .44 g, 10
mmol) was added. The reaction mixture was then stirred
for 3 hr with continued cooling. The reaction mixture
was partitioned between ethyl acetate and water, and
the ethyl acetate solution was washed with brine,
dried (MgSCu) and evaporated in vacuo to yield an oil.
The oil was purified using flash column chromatography
(ethyl acetate:Heptane - 1:1) to yield a white solid,
which was recrystallized (ethyl acefate/Hexane) to
yield the title compound as a white floccular solid.
mp 76 - 78C MS 273 (MH+)Elemental Analysis: Anal CaIc:
C, 48.52; H, 5.92; N, 10.29; S, 11.78 Anal Found: C,
48.63; H, 5.62; N 10.20; S, 11.90 1H NMR (CDCI3) d
6.87 (m, 4H), 4.59 (bd m, 1H, NH), 4.35 (m, 1H), 4.27
(dd, J = 2.3, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4,
1H), 3.36 (m, 2H), 2.82 (s, 6H). Example 6
N-(2,3-Dihvdro-benzori.41dioxin-2-ylmethv
-N-methylsulfamide (Compound #7) Racemic 2,3-dihydro-1
,4-benzdioxin-2-ylmethylamine (825 mg, 5 mmol) was
dissolved in ethyl formate (15 ml_), refluxed for 30
min and evaporated in vacuo to yield
Nr(2,3-dihydro-benzo[1 ,4]dioxin-2-ylmethyl)-formamide
as an oil. The oil in diethyl ether (25 ml_) was
treated with 1M LAH in THF (9.0 mL, 9.0 mmol) at 00C
and stirred for 5 h at room temperature. The reaction
was cooled in an ice bath and quenched with water
(0.50 mL), followed by 3 N NaOH (0.50 mL) and water
(0.50 mL). The mixture was then stirred at room
temperature for 1 h. Solid was filtered and the
filtrate was evaporated in vacuo to yield a residue
which was partitioned between 1N HCI and diethyl
ether. The aqueous phase was basified with 1N NaOH and
extracted with diethyl ether. The organic phase was
dried (MgSO4) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1
,4]dioxin-2-ylmethyl)-methyl-amine as an oil. MS 180
(MH ) H NMR (CDCI3) d 6.85 (m, 4H), 4.30 (m, 2H), 4.02
(dd, J 7.9, 11.6 Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H)
The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5
mmol) were combined in dioxane (15 mL), refluxed for
1.5 h and evaporated in vacuo to yield a crude
residue. The residue was purified via column
chromatography(ethyl acetate/Heptane 1:1) and the
resultant solid was recrystallized from ethyl
acetate/Hexane to yield the title compound as a white
solid, mp 97-98C MS 257 (M 1) Elemental Analysis: Anal
CaIc: C, 46.50; H, 5.46; N, 10.85; S, 12.41 Anal
Found: C, 46.48; H, 5.65; N, 10.90; S 12.07 1H NMR
(CDCI3) d 6.86 (m, 4H), 4.52 (bs, 2H), 4.46 (m, 1H),
4.29 (dd, J = 2.3, 11.5 Hz, 1H), 4.05 (dd, J = 6.5,
11.5 Hz, 1H), 3.51 (dd, J = 6.7, 14.9 Hz, 1H), 3.40
(dd, J = 5.9, 14.9 Hz, 1H), 2.99 (s, 3H). Example 7
f2S)-M-N-(6-Chloro-2,3-dihvdro-benzo p
,41dioxin-2-ylmethvn-sulfamide (Compound #8) Following
the procedure outlined in Example 4 above,
4-chlorocatechol was reacted to yield a mixture of
(2S)-C-(7-Chloro-2,3-dihydrobenzo[ 1
,4]dioxin-2-yl)-methylamine and
(2S)-C-(6-Chloro-2,3-dihydrobenzo[ 1
,4]dioxin-2-yl)-methylamine (ca. 3:1 ratio of
6-chloro:7-chloro isomers by RP HPLC). The mixture was
dissolved in 2-propanol (100 ml_) and 1N HCI in
diethyl ether was added until pH = 1.0 was attained.
The hydrochloride salt that precipitated was filtered
(2.65 g) and re-crystallized from methanol/IPA to
yield white crystals. The white crystals were
partitioned between DCM and dilute NaOH. The DCM was
dried and evaporated in vacuo to yield purified
(2S)-C- (6-Chloro-2,3-dihydro-benzo[1
,4]dioxin-2-yl)-methylamine as an oil. [a]D = -67.8 (c
= 1.51 , CHCI3) 



The oil (7.75 mmol) and sulfamide (1 .50 g, 15.5 mmol)
were combined in dioxane (50 ml_) and refluxed for 2.0
h, cooled to room temperature andevaporated in vacuo
to yield a solid. The product was purified via flash
column using DCM/methanol 20:1 to yield the title
compound as a white solid. MS 277 (M-1) [a]D = -59.9
(c = 1.1 1, M) 1H NMR (CDCI3) d 6.90 (d, J = 2.2 Hz,
1H), 6.81 (m, 2H), 4.76 (m, 1H), 4.55 (s, 2H), 4.40
(m, 1H), 4.29 (dd, J = 2.4, 11.5 Hz, 1H), 4.05 (dd, J
= 7.1 , 11.5 Hz, 1H), 3.45 (m, 2H) Elemental Analysis:
Anal CaIc: C, 38.78; H, 3.98; N, 10.05 Anal Found: C,
38.80; H 3.67; N, 9.99. The filtrates of the
crystallized hydrochloride salt of (2S)-C-(6-Chloro-
2,3-dihydro-benzo[1 ,4]dioxin-2-yl)-methylamine
prepared above were recovered (ca. 1:1 of
6-chloro:7-chloro isomers) and evaporated in vacuo to
yield a solid, which was partitioned between DCM (200
mL) and dilute NaOH (0.5 M, 50 mL). The DCM solution
was washed once with brine, dried (Na2SO4) and
evaporated in vacuo to yield an oil, which was
purified via reverse phase HPLC (10 - 50% ACN with
0.16% TFA in water with 0.20% TFA) to yield
(2S)-C~(7-Chloro-2,3-dihydro-benzo[1
,4]dioxin-2-yl)-methylamine as a residue. The residue
was combined with sulfamide (0.90 g, 9.4 mmol) in
dioxane (25 mL) and refluxed for 2.5 h, cooled to room
temperature and evaporated in vacuo to yield an oil.
The oil was purified by flash column chromatography
using DCM/methanol - 10:1 to yield
(2S)-(-)-N-(7-Chloro-2,3-dihydrobenzo[ 1
,4]dioxin-2-ylmethyl)-sulfamide as a white solid. MS
277 (M-1) 1H NMR (CDCI3/CD3OD) d 6.88 (d, J = 0.7 Hz,
1H), 6.81 (m, 2H), 4.37 (m, 1H), 4.30 (dd, J = 2.3,
11.6 Hz, 1H), 4.04 (dd, J = 7.0, 11.6 Hz, 1H), 3.38
(m, 2H).Example 8 Chroman-2-ylmethylsulfamide
(Compound #10) Chroman-2-carboxylic acid (4.5 g, 25
mmol) and HOBT (3.86 g, 25 mmol) were combined in DCM
(40 ml_) and DMF (10 mL). Dimethylaminopropyl
ethylcarbodiimide (EDC 4.84 g, 25 mmol) was added at
room temperature and the reaction mixture was stirred
for 30 min. Ammonium hydroxide (2.26 mL, 33.4 mmol)
was added and the reaction mixture was stirred for
16h. The reaction mixture was diluted with DCM (50 mL)
and water (50 mL) and the pH of the mixture was
adjusted to about pH = 3.0 with 1N HCl. The DCM was
separated and the aqueous phase extracted twice with
DCM. The combined DCM phase was dried (Na2SO ) and
evaporated in vacuo to yield an oil, which was
purified with flash column chromatography (ethyl
acetate) to yield an oil. . The oil (5.35 g, 30 mmol)
in THF (90 mL) was stirred as 1M LAH in THF (36 mL, 36
mmol) was added and the reaction mixture was then
stirred at room temperature for 20 h. The reaction was
quenched with water, stirred for 2 hours, the solution
decanted, dried (Na2SO4) and evaporated in vacuo to
yield C-chroman-2-yl-methylamine as an oily amine. The
oily amine ( 1 .63 g, 10 mmol) and sulfamide ( 1 .92
g, 20 mmol) were combined in dioxane (50 mL) and
brought to reflux for 2 h. The solution was cooled and
evaporated in vacuo to yield an oil, which was
purified via column chromatography (DCM:Methanol 10:1
) to yield a white solid. The solid was recrystallized
from ethyl acetate/hexane to yield
chroman-2-ylmethylsulfamide as a white solid. mp
100-101C MS 241 (M-1) Elemental Analysis: Anal CaIc:
C, 49.57; H, 5.82; N 11.56; S, 13.23 Anal Found: C,
49.57; H5 5.80; N1 11.75; S, 13.33.Example 9
2-(2.3-Dihvdro-benzori .41dioxin-2-vO-ethv[su.famide
(Compound #16 Potassium cyanide (2.05 g, 3 1.5 mmol)
was added to 2-bromomethyl- (2,3 dihydrobenzo[1
,4]dioxine) (6.87 g, 30 mmol) in DMSO (90 ml_) and
stirred at ambient temperature for 20 h. The reaction
mixture was then diluted with water (250 ml_) and
extracted twice with diethyl ether. The diethyl ether
was washed with water, then washed twice with brine,
dried (Na2SO4) and evaporated in vacuo to yield
2-cyanomethyl-(2,3 dihydrobenzo[1 ,4]d;oxipe) as a
white solid. 1H NMR (CDCI3) d 6.89 (m, 4H), 4.50 (m,
1H), 4.31 (dd, J = 2.3, 11.5 Hz, 1H), 4.08 (dd, J =
6.2, 11.6 Hz, 1H)12.78 (d, J = 6.1 , Hz, 2H) The
2-cyanomethyl-(2,3 dihydrobenzo[1 ,4]dioxine) was
dissolved in THF (50 mL) and 1M BH3 in THF (80 ml_, 80
mmol) was added and the reaction 



mixture refluxed for 5 h, then stirred at ambient
temperature for 16h. With ice bath cooling, 2N HCI was
added until pH = 1.0 was achieved. The reaction
mixture was then stirred for 1h at room temperature
and evaporated in vacuo to yield an oil. The oil was
partitioned between 3N NaOH and diethyl ether, and the
diethyl ether solution was washed with brine, dried
(Na2SO4) and evaporated in vacuo to yield crude 2-(2,3
dihydrobenzo[1 ,4]dioxin-2- yl)ethylamine. MS (M+H)+
180. The crude 2-(2,3 dihydrobenzo[1
,4]dioxin-2-yl)ethylamine in dioxane ( 100 mL) was
combined with sulfamide (3.0 g, 3 1 mmol) and heated
to reflux for 2 h. The solution was cooled and
evaporated in vacuo to yield an orange solid, which
was purified by column chromatography (DCM:MeOH -
10:1) to yield a white solid. The solid was
re-crystallized from DCM to yield the title compound
as a solid. MS (M-I) 257MP 101 - 1030C (corr) . 1H NMR
(CDCI3) : d 6.86 (m, 4H), 4.70 (m, 1H), 4.52 (s, 2H),
4.30 (m, 2H), 3.94 (dd, J = 7.4, 11.3 Hz, 1H), 3.43
(dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J = 6.5, 12.9,
2H). Elemental Analysis: Measured: C, 46.48; H, 5.60;
N, 10.81 ; S, 12.41 Calculated: C, 46.50; H, 5.46; N,
10.85; S, 12.41 Example 10 (2SVM-N-(6,7
Dichloro-2.3-dihvdro-benzori.41d-oxin-2-ylmethylV
sulfamide (Compound #29) 4,5 Dichloroatechol (8.6 g,
48 mmol) and potassium carbonate (6.64 g, 48 mmol)
were stirred in DMF (200 mL). (2R)-Glycidyl tosylate
(9.12 g, 40 mmol) was added and the reaction mixture
was stirred at 600C for 24 h. The reaction mixture was
cooled to room temperature and then diluted with ice
water (600 mL) and extracted with diethyl ether (4
times). The combined organic solution was washed 3
times with 10% potassium carbonate, twice with brine,
dried (MgSO4) and evaporated in vacuo to yield a
viscous oil of (2S)-2-
(6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxine)
methanol. The (2S)-2-(6,7 dichloro-2,3-dihydro-benzo[1
,4]dioxine) methanol oil (6.4 g, 27 mmol) was
dissolved in pyridine (50 mL) cooled to 00C. Then,
ptoluenesulfonyl chloride (5.2 g, 27 mmol) was added
and the reaction mixture was stirred at room
temperature for 2Oh. The reaction mixture was diluted
with diethyl ether and 1N HCI (750 mL) and the organic
layer was separated and washed 2 times with 1N HCI
(250 mL), once with water ( 150 mL), twice with brine,
dried (MgSO-O nd evaporated in vacuo to yield light
yellow solid of toluene-4-sulfonic acid
(2S)-6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxin-2-
ylmethyl ester.1H NMR (CDCI3): d 7.79 (d, J = 8.3 Hz,
2H)17.36 (d, J = 8.0 Hz, 2H), 6.94 (s, 1H) 6.83 (s,
1H)14.37 (m, 1H), 4.2 (m, 3H)14.03 (dd, J = 6.3, 11.7
Hz 1H), 2.47 (s, 3H). Toluene-4-sulfonic acid
(2S)-6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxin-
2-ylmethyl ester (8.0 g, 20.5 mmol) was combined with
potassium phthal mide (6.1 g, 33 mmol) in.DMF (75 ml_)
and heated to reflux for 1 h, cooled to room
temperature and poured into vigorously stirring water
(0.5 L) and then stirred 30 min. White solid was
filtered and the solid was washed several times with
water, 2% NaOH, and water again and then let air dry
to yield (2S)-2-(6,7- dichloro-2,3-dihydro-benzo[1
,4]dioxin-2-ylmethyl)-isoindole-1 ,3-dione (6.0 g,
80%) as a white powdery solid. The white powdery solid
was combined with hydrazine (1 .06 g, 33 mmol) in EtOH
(80 mL) and heated at reflux for 2 h, then cooled to
room temperature. 1N HCI was added to adjust the
reaction mixture's pH to pH 1.0 and the reaction
mixture was then stirred for 15 min. White solid was
filtered and washed with fresh EtOH (solid discarded)
and the filtrate was evaporated in vacuo to a solid,
which was partitioned between diethyl ether and dilute
aqueous NaOH. The diethyl ether solution was dried
(Na2SO ) and evaporated in vacuo to a yield a viscous
oil of (2S)-2-aminomethyl-(6,7-dichloro-2,3~
dihydro-benzo[1 ,4]dioxine). 1H NMR (CDCI3): d 6.98
(s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0, 11.2 Hz1
1H), 4.15 (m, 1H) 4.0 (m, 1H) 12.97 (d, J = 5.5 Hz,
2H) A portion of the oil (3.8 g, 16 mmol) and
sulfamide (3.1 g, 32.4 mmol) were refluxed in dioxane
(100 mL) for 2 h and the crude product was purified by
flash column chromatography (DCM:MeOH 20:1) to yield
the title compound as a white solid, which was
recrystallized from ethyl acetate / hexane to yield
the title compound as a white crystalline solid. MS
[M-H]- 3 11.0 mp 119-121C 



[a]D = -53.4  (c = 1.17, M) 1H NMR (DMSOd6): d 7.22
(s, 1H), 7.20 (s, 1H) 6.91 (bd s 1H), 6.68 (bd S, 2H),
4.35 (m, 2H)14.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m,
2H) Elemental Analysis:Elemental Analysis: Measured:
C, 34.52; H, 3.22; N, 8.95; Cl, 22.64; S, 10.24
Calculated: C, 34.64; H, 2.68; N, 8.87; Cl122.94; S
10.35. Example 11
(2S)-(-)-N-(7-Amino-2.3-dihvdro-benzori,41dioxin-2-ylm
ethyl)-sulfamide (Compound #36)
(2S)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1
,4]dioxin-2-ylmethyl)-sulfamide ( 1 .2 g, 4.1 5 mmol),
was prepared from 4-nitrocatechol according to the
process outlined in Example 4. The
(2S)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1 ,4]dioxin-2-
ylmethyl)-sulf amide, was then combined with 10% Pd/C
in methanol (120 mL) and shaken under hydrogen
atmosphere (39 psi) at room temperature for 3 h. The
solids were filtered and washed with 10% M in DCM and
the filtrate was evaporated in vacuo to yield crude
product. The crude product was dissolved in 0.2 N HCI
(25 mL), frozen and lyophilized to yield the title
compound as a white flaky solid, as the corresponding
hydrochloride salt. MS (M+H)+ 260 1H NMR (DMSO d6): d
10.2 (bd s, 3H), 6.86 (m, 1H), 6.85 (s, 1H), 6.74 (dd,
J = 2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88 (dd, J = 6.7,
11.4 Hz, 1H), 3.04 (m, 2H) Example 12
(2SH-)-N-(7-Methyl-2.3-dihvdro-benzo p
,41dioxin-2-ylmethyl)-sulfamide (Compound #19Title
compound was prepared according to the procedure
described in Example 4 above, starting with
4-methylcatechol, to yield a white solid, which was
recrystallized from ethyl acetate/ hexane to yield the
title compound as a white solid. MS [M-H] 257 1H NMR
(CDCI3): d 6.76 (m, 1H), 6.66 (m, 2H), 4.80 (m, 1H),
4.57 (bd s, 1H), 4.40 (m, 1H), 4.28 (m, 1H), 4.03 (dd,
J = 6.9, 11.4 Hz, 1H), 3.45 (m, 2H), 2.25 (S, 3H).
Elemental Analysis Calculated; C, 46.50; H, 5.46; N,
10.85; S, 12.41 Found: C, 46.65; H, 5.60; N, 10.84; S,
12.61 . Example 13 Alcohol Preferring Rats In Vivo
Model Adult male selectively-bred alcohol preferring
rats (which are known in the art to be useful for the
study of the effect of test compounds on vountary
alcohol intake) were grouped into three groups:
vehicle and Compound #8 (50 and 100 mg/kg, po). Rats
were housed individually in wire mesh cages under a
constant room temperature of 221 C and 12:12
light-dark cycle (8:00-20:00, dark). The animals were
fed Agway Prolab Rat/Mouse/ Hamster 3000 formula and
water ad libitum. Alcohol intake was determined using
the standard two-bottle choice method. Animals were
first given free access to water in a graduated
Richter tube for 2 days. Then they were given access
to only a solution of 10% (v/v) ethanol for 3
consecutive days. During this period animals became
accustomed to drinking from Richter tubes and to the
taste and pharmacological effects of alcohol.
Thereafter, they were given free access to both water
and a solution of 10% alcohol for at least 4
consecutive weeks and throughout the study period.
Rats had free access to food. Water and alcohol intake
were recorded at 4, 6 and 24 hours after the
treatment, whereas food intake was measured at 24
hour. Animals' body weight was measured every
day.After establishment of a stable baseline for
alcohol, food, and water intake, rats were
administered either vehicle or Compound #8 via oral
gavage using a cross-over design with random
assignment. To be able to compare the efficacy of
these compounds on alcohol intake with an established
FDAapproved drug, naltrexone, was included as a
positive control. Same rats were given an oral dose of
naltrexone (20mg/kg). The interval between treatments
was at least 3 days. Alcohol and water intake were
recorded 4, 6 and 24 h after the drug administration
and food intake was recorded at 24 hr. A total of 8-10
animals per group were used. The results below are
presented as means +SEM. Alcohol intake (g/kg) was
calculated by multiplying the volume of alcohol
consumed in ml by 10% and 0.7893 (ethanol
density)/body weight in kg. Alcohol preference,
expressed as percentage, was calculated as follows:
(volume of alcohol consumed in ml/total fluid intake
in ml) x 100 (Rezvani and Grady, 1994; Rezvani et al.,
1997). Statistical differences between drug-treated
and control groups were 



determined by using ANOVA and Turkey Student's t test
for multiple comparison. As shown in Table 4 below,
Compound # 8 decreased ethanol consumption n
alcohol-preferring rats at 6 h (@ 50 and 100 mg/kg
dose) postdosing.Example 14 As a specific embodiment
of an oral composition, 100 mg of,the Compound #8
prepared as in Example 7 is formulated with sufficient
finely divided lactose to provide a total amount of
580 to 590 mg to fill a size O hard gel capsule. While
the foregoing specification teaches the principles of
the present invention, with examples provided for the
purpose of illustration, it will be understood that
the practice of the invention encompasses all of the
usual variations, adaptations and/or modifications as
come within the scope of the following claims and
their equivalents.We Claim: 1. A method for treating
substance abuse or addiction comprising administering
to a subject in need thereof, a therapeutically
effective amount of a compound of formula (I) wherein
R1 and R2 are each independently selected from the
group consisting of hydrogen and lower alkyl; R4 is
selected from the group consisting of hydrogen and
lower alkyl; a is an integer from 1 to 2; is selected
from the group consisting of wherein b is an integer
from 0 to 4; and wherein c is an integer from 0 to 2;
each R5 is independently selected from the group
consisting of halogen, lower alkyl and nitro; provided
that when IS or ; or a pharmaceutically acceptable
salt thereof. 2. The method as in Claim 1, wherein R1
and R2 are each independently selected from the group
consisting^ hydrogen and lower alkyl; R4 is selected
from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2; is selected from the
group consisting ofwherein b is an integer from 0 to
2; and wherein c is an integer from 0 to 1; each R5 is
independently selected from the group consisting of
halogen, lower alkyl and nitro; provided that when ;
or a pharmaceutically acceptable salt thereof. 3. The
method as in Claim 2, wherein R1 and R2 are each
independently selected from the group consisting of
hydrogen and lower alkyl; R4 is selected from the
group consisting of hydrogen and lower alkyl; a is an
integer from 1 to 2; is selected from the group
consisting ofwherein b is an integer from 0 to 2; and
wherein c is 0; each R5 is independently selected from
the group consisting of halogen, lower alkyl and
nitro; provided that when is then a is 1; or a
pharmaceutically acceptable salt thereof. 4. The
method as in Claim 3, wherein R1 and R2 are each
independently selected from the group consisting of
hydrogen and lower alkyl; R4 is selected from the
group consisting of hydrogen and methyl; a is an
integer from 1 to 2; is selected from the group
consisting of 2-(2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(benzo[1 ,3]dioxolyl), 2-(3,4-dihydro-2Hbenzo[ 1
,4]dioxepinyl), 2-(2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-chloro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(6-fluoro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1
,4]dioxinyl), 2-(7-chloro-2,3- dihydro-benzo[1
,4]dioxinyl), 2-(6-chloro-benzo[1 ,3]dioxolyl),
2-(7-nitro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-bromo-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(8-chloro2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(2,3-dihydro-naphtho[2,3-b][1 ,4]dioxinyl) and
2-(4-methyl-benzo[1 ,3]dioxolyl); provided that when
is 2-(3,4-dihydro-2H-benzo[1 ,4]dioxepinyl), then a is
1; or a pharmaceutically acceptable salt thereof. 5 .
The method as in Claim 4, wherein 



R1 and R2 are each independently selected from the
group consisting of hydrogen and methyl; R4 is
selected from the group consisting of hydrogen and
methyl; a is an integer from 1 to 2; is selected from
the group consisting of 2-(benzo[1 ,3]dioxolyl),
2-(2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1 ,4]dioxinyl),
2-(7-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-bromo-2,3-dihydrobenzo[ 1 ,4]dioxinyl) and
2-(6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxinyl); or a
pharmaceutically acceptable salt thereof. 6. The
method of Claim 1, wherein the compound of formula (I)
is selected from the group consisting of
(2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxin-
2-ylmethyl)-sulfamide; and pharmaceutically acceptable
salts thereof. 7. The method of Claim 1 wherein the
substance of abuse or addiction is selected from the
group consisting of alcohol, cocaine, heroine,
methamphetamine, ketamine, Ecstacy, nicotine,
oxycontin / oxycodone, codeine and morphine. 8. The
method of Claim 1, wherein the substance of abuse or
addiction is selected from the group consisting of
alcohol, cocaine, heroine, methamohetamine and
nicotine.9. The method of Claim 1, wherein the
substance of abuse or addiction is alcohol or
nicotine. 10. The method of Claim 1, wherein the
substance of abuse or addiction is alcohol. 11. A
method of treating substance abuse or addiction
comprising administering to a subject in need thereof
a therapeutically effective amount of a compound
selected from the group consisting
(2S)-(-)-N-(6-chloro-2,3- dihydro-benzo[1
,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically
acceptable salts thereof. 12. The method of Claim 11,
wherein the substance of abuse or addiction is
selected from the group consisting of alcohol,
cocaine, heroine, methamphetamine, ketamine, Ecstacy,
nicotine, oxycontin / oxycodone, codeine and morphine.
13. The method of Claim 11, wherein the substance of
abuse or addiction is selected from the group
consisting of alcohol, cocaine, heroine,
methamphetamine and nicotine. 14. The method of Claim
11, wherein the substance of abuse or addiction is
alcohol or nicotine. 15. The method of Claim 11,
wherein the substance of abuse or addiction is
alcohol. 16. A method for the treatment.of alcohol
abuse or addiction comprising administering to a
subject in need thereof a therapeutically effective
amount of a compound of formula (II)or a
pharmaceutically acceptable salt thereof. 17. The
method of Claim 16, wherein the substance of abuse or
addiction is selected from the group consisting of
alcohol, cocaine, heroine, methamphetamine, ketamine,
Ecstacy, nicotine, oxycontin / oxycodone, codeine and
morphine. 18. The method of Claim 16, wherein the
substance of abuse or addiction is selected from the
group consisting of alcohol, cocaine, heroine,
methamphetamine and nicotine. 19. The method of Claim
16, wherein the substance of abuse or addiction is
alcohol or nicotine. 20. The method of Claim 16,
wherein the substance of abuse or addiction is
alcohol. 


