
Small Molecule Inhibitors for the Treatment or Prevention of Dengue
Virus Infection CROSS REFERENCE TO RELATED APPLICATIONS  [00001] This
application claims priority to and benefit of U.S. Provisional
Application No. 61/058,263, filed June 3, 2008, the contents of which
are hereby incorporated by reference in their entirety. FIELD OF THE
INVENTION [00002] This invention relates to the use of benzoxazole
derivatives and analogs, as well as compositions containing the same,
for the treatment or prophylaxis of viral diseases associated with
the flavivirus family such as Dengue fever, Yellow fever, West Nile,
St. Louis encephalitis, Hepatitis C, Murray Valley encephalitis, and
Japanese encephalitis. BACKGROUND OF THE INVENTION  [00003] Dengue
fever (DF) is an acute febrile disease caused by one of four closely
related virus serotypes (DEN-1, DEN-2, DEN-3, and DEN-4). Dengue
fever is classified based on its clinical characteristics into
classical dengue fever, or the more severe forms, dengue hemorrhagic
fever syndrome (DHF), and dengue shock syndrome (DSS). Recovery from
infection from one serotype produces life-long immunity to that
particular serotype, but provides only short-lived and limited
protection against any of the other serotypes (37). Dengue is a
member of the Flaviviridae family which are enveloped, positive-sense
RNA viruses whose human pathogens also include West Nile virus (WNV),
yellow fever virus (YFV), Japanese encephalitis virus (JEV), and
tick-borne encephalitis virus (TBEV) among others. Dengue
transmission is via the bite of an infected Aedes aegypti  mosquito
which is found in tropical and sub-tropical regions around the world.
[00004] Each year regional epidemics of dengue cause significant
morbidity and mortality, social disruption and substantial economic
burden on the societies affected both in terms of hospitalization and
mosquito control. Dengue is considered by the World Health
Organization (WHO) to be the most important arthropod-borne viral
disease with an estimated 50 million cases of dengue infection,
including 500,000 DHF cases and 24,000 deaths worldwide each year
(37, 38). WHO estimates that forty percent of the world's population
(2.5 billion people) are at risk for OF, DHF, and DSS (37). Dengue is
also a NIAID Category A pathogen and in terms of bio-defense,
represents a significant threat to United States troops overseas.
Dengue is an emerging threat to North America with a dramatic
increase in severe disease in the past 25 years including major
epidemics in Cuba and Venezuela, and outbreaks in Texas and Hawaii
(4). Failure to control the mosquito vector and increases in
long-distance travel have contributed to the increase and spread of
dengue disease. The characteristics of dengue as a viral hemorrhagic
fever virus (arthropod-borne, widely spread, and capable of inducing
a great amount of cellular damage and eliciting an immune response
that can result in severe hemorrhage, shock, and death) makes this
virus a unique threat to deployed military personnel around the world
as well as to travelers to tropical regions. Preparedness for both
biodefense and for the public health challenges posed by dengue will
require the development of new vaccines and antiviral therapeutics.
[00005] Dengue causes several illnesses with increasing severity
being determined in part by prior infection with a different serotype
of the virus. Classic dengue fever (DF) begins 3-8 days after the
bite of an infected mosquito and is characterized by sudden onset of
fever, headache, back pain, joint pain, a measles-like rash, and
nausea and vomiting (21). DF is frequently referred to as "breakbone"



[00006] The pathogenesis of DHF/DSS is still being studied but is
thought to be due in part to an enhancement of virus replication in
macrophages by heterotypic antibodies, termed antibody-dependent
enhancement (ADE) (8). During a secondary infection, with a different
serotype of dengue virus, cross-reactive antibodies that are not
neutralizing form virus-antibody complexes that are taken into
monocytes and Langerhans cells (dendritic  cells) and increase the
number of infected cells (7). This leads to the activation of
cytotoxic lymphocytes which can result in plasma leakage and the
hemorrhagic features characteristic of DHF and DSS (21). This
antibody-dependent enhancement of infection is one reason why the
development of a successful vaccine has proven to be so difficult.
Although less frequent, DHF/DSS can occur after primary infection
(33), so virus virulence (16) and immune activation are also believed
to contribute to the pathogenesis of the disease (26). [00007] Dengue
is endemic in more than 100 countries in Africa, the Americas, the
Eastern Mediterranean, Southeast Asia and the Western Pacific. During
epidemics, attack rates can be as high as 80-90% cf the susceptible
population. All four serotypes of the virus are emerging worldwide,
increasing the number of cases of the disease as well as the number
of explosive outbreaks. In 2002 for example, there were 1,015,420
reported cases of dengue in the Americas alone with 14,374 cases of
DHF, which is more than three times the number of dengue cases
reported in the Americas in 1995 (24). [00008] The dengue genome,
approximately 11 kb in length, consists of a linear, single stranded,
infectious, positive sense RNA that is translated as a single long
polyprotein (reviewed in (29). The gencme is composed of seven
nonstructural (NS) protein genes and three structural protein genes
which encode the nucleocapsid protein (C), a membrane-associated
protein (M), and an envelope protein (E). The nonstructural proteins
are involved in viral RNA replication (35), viral assembly, and the
inflammatory components of the disease (19). The structural proteins
are involved mainly in viral particle formation (22). The precursor
polyprotein is cleaved by cellular proteinases to separate the
structural proteins (18), while a virus-encoded proteinase cleaves
the nonstructural region of the polyprotein (6). The genome is capped
and does not have a pcly(A) tail at the 3' end but instead has a
stable stem-locp structure necessary for stability and replication of
the genomic RNA (3). The virus binds to cellular receptors via the E
protein and undergoes receptor-mediated endocytosis followed by
low-pH fusion in lysosomes (20). The viral genome is then uncoated
and translated into the viral precursor polyprotein. Co- and
posttranslational proteolytic processing separates the structural and
nonstructural proteins. The RNA-dependent RNA polymerase along with
cofactors synthesizes the minus-strand RNA which serves as a template
for the synthesis of the progeny plus-strand RNA (25). Viral
replication is membrane associated (1, 34). Following replication,
the genome is encapsidated, and the immature virus, surrcunded by a
lipid envelope buds into the lumen (9). The envelope proteins become
glycosylated and mature viruses are released outside the cell.
Essential stages or prccess during the virus life cycle would be
possible targets for inhibition from an antiviral drug and include
binding of the virus to the cell through the E protein, uptake of the
virus into the cell, the capping mechanism, the viral proteinase, the
viral RNA-dependent RNA polvmerase, and the viral helicase. [00009]



[000011] The present invention provides a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a compound
having the following general Formula I or a pharmaceutically
acceptable salt thereof: R1 R2    Formula I wherein A is N or C-R5
and B is N or C-R5, wherein and R6 are independently selected from
the group consisting of hydrogen, substituted or unsubstituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl,
heteroaryl, hydroxy, alkyloxy, aryloxy, heteroaryloxy, acvloxy,
arylacyloxy, heteroarylacyloxy, alkylsulfonyloxy, aryisulfonyloxy,
thic, alkylthio, arylthio, amino, alkylamino, dialkylamino,
cvcloalkylamino, heterocycloalkylamino, arylaminc, heteroarylamino,
acylamino, arylacylamino, heteroarylacylamino, alkylsulfonylaminc,
arylsulfonylamino, acyl, arvlacyl, heteroarylacvl, alkylsulfinyl,
arvlsulfinyl, heteroarvlsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, amincsulfonyl, substituted
aminosulfonyl, carboxy, alkoxycarbonyl, cycloalkyloxycarbonvl,
aryloxvcarbonyl, carbamoyl, substituted carbamoyl, halogen, cyano,
isocvano, and nitro, or optionally R5 and R6 together with the
carbons they are attached to form a substituted or unsubstituted
ring, which may be aromatic or non-aromatic and optionally includes
one or more heteroatoms in the ring and is optionally is fused with
an aromatic or aliphatic ring;       X, Y and Z are independently
selected from the group consisting of 0, S and N-Fe, wherein R is
selected from the group consisting of hydrogen, alkyl, alkenyl,
alkvnyl, cycloalkyl, heterocycloalkyl, arylalkvl, aryl, heteroarvl,
acyl, arylacyl, heteroarylacyl, sulfonyl, aminosulfonyl, substituted
aminosulfonvl, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamovl, and substituted carbamovl;       R1 and
R2 are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, alkenyl, alkvnyl, cycloalkyl,
heterocycloalkyl, arylalkyl, aryl, heteroaryl, alkyloxy, arvloxy,
heteroaryloxy, acyloxy, arylacyloxy, heteroarylacyloxy,
alkylsulfonyloxy, arylsulfonyloxy, alkylthio, arylthio, aikylamino,
dialkylamino, cycloalkylamino, heterocycloalkylamino, arylamino,
heteroarylaminc, acylamino, arylacylamino, heteroarylacylamino,
alkylsulfonylamino, arylsulfonylaminc, acyl, arylacyl,
heteroarylacyl, alkylsulfinvl, arylsulfinyl, heteroarylsulfinyl,
hydroxysulfonyl, alkylsulfonyl,  arylsulfonyl, heteroarylsulfcnyl,
amincsulfonyl, substituted aminosulfonvl, carboxy, alkoxycarbonyl,
cvoloalkyloxycarbonvl, arvloxycarbonyl, carbamovl, substituted
carbamcyl, cyano, isocyano, and nitro, or optionally R1 and R2
together with the carbon they are attached to may form a substituted
or unsubstituted ring, which optionally includes one or more
heteroatoms in the ring and optionally is fused with an aromatic or
aliphatic ring;       R3 and R4 are independently selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, arylalkvl, aryl, heteroaryl, acyl, arylacyl,
heteroarylacyl, alkylsulfinyl, aryisulfinyi, heteroarylsulfinyl,
hydrcxysulfonvl, alkylsulfonvl, arylsulfonyl, heteroarvlsulfonyl,
aminosulfonyl, substituted aminosulfonyl, alkoxvcarbonyl,
cycloalkyloxycarbonyl, aryloxycarbonyl, carbamovl, and substituted
carbamoyl, or optionally R3 and R4 together with the nitrogen atom
they are attached to form a substituted or unsubstituted ring, which
optionally includes one or more heteroatoms in the ring and
optionally is fused with an aromatic or aliphatic ring; and 



R1 or R2 and R3 or R4 together with the carbon or nitrogen they are
attached tc and the carbon that Z is attached to optionally form a
substituted or unsubstituted ring, which optionally includes one or
more heteroatoms in the ring.  [000012] The present invention further
provides a method for the treatment or prophylaxis of a viral
infection or disease associated therewith, comprising administering
in a therapeutically effective amount to a mammal in need  thereof, a
compound of Formula I below or a pharmaceutically acceptable salt
thereof: R1 R2  Formula I       wherein A is N or C-R5 and B is N or
C-R6, wherein R5 and R6 are independently selected from the group
consisting of hydrogen, substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heteroaryl,
hydroxy, alkyloxy, aryloxy, heteroaryloxy, acyloxy, arylacyloxy,
heteroarvlacvloxy, alkylsulfonvloxy, arylsulfonyloxy, thic,
alkylthio, arylthio, amino, alkylamino, dialkylamino,
cycloalkylamino, heterocycloalkylamino, arylaminc, heteroarylamino,
acvlamino, arylacylamino, heteroarylacylamino, alkylsulfonylamino,
arylsulfonylaminc, acyl, arylacyl, heteroarylacvl, alkylsulfinyl,
arylsulfinyl, heteroarvlsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamovl, substituted carbamoyl, halogen, cyano,
isocyano, and nitro, or optionally R5 and R6 together with the
carbons they are attached to form a substituted or unsubstituted
ring, which may be aromatic or non-aromatic and optionally includes
one or more heteroatoms in the ring and is optionally is fused with
an aromatic or aliphatic ring;  X, Y and Z are independently selected
from the group consisting of 0, S and N-R7, wherein Rs is selected
from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heteroaryl, acyl,
arylacyl, heteroarylacyl, sulfonyl, aminosulfonyl, substituted
aminosulfonyl, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamovl, and substituted carbamoyl;       R' and
R2 are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, arylalkyl, aryl, heteroaryl, alkyloxy, aryloxy,
heteroaryloxy, acyloxy, arylacyloxy, heteroarylacYloxy,
alkylsulfonyloxy, arylsulfonyloxy, alkylthio, arylthio, alkylamino,
dialkylamino, cycloalkylamino, heterocycloalkylamino, arylamino,
heteroarylaminc, acylamino, arylacylamino, heteroarylacylamino,
alkylsulfonylamino, arylsulfonylamino, acyl, arylacyl,
heteroarylacyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl,
hydroxysulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
amincsulfonyl, substituted aminosulfonyl, carboxy, alkoxycarbonyl,
cycloalkyloxycarbonyl, aryloxycarbonyl, carbamoyl, substituted
carbamoyl, cyano, isocyano, and nitro, or optionally R1 and R2
together with the carbon they are attached to may form a substituted
or unsubstituted ring, which optionally includes one or more
heteroatoms in the ring and optionally is fused with an aromatic or
aliphatic ring;       Rs and R4 are independently selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryialkyl, aryl, heteroaryl,  acyl, arylacyl,
heteroarylacyl, alkylsulfinyl, 



arylsulfinyl, heteroarylsulfinyl, hydroxysulfonvl, alkylsulfonyl,
arylsulfonyl, heteroarvlsulfonyl, aminosulfonyl, substituted
aminosulfonyl, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamovl, and substituted carbamoyl, or optionally
R2 and R4 together with the nitrogen atom they are attached to form a
substituted or unsubstituted ring, which optionally includes one or
more heteroatoms in the ring and optionally is fused with an aromatic
or aliphatic ring; and       R1 or R2 and R2 or R4 together with the
carbon or nitrogen they are attached to and the carbon that Z is
attached to optionally form a substituted or unsubstituted ring,
which optionally includes one or more heteroatoms in the ring.
[000013] Other objects and advantages of the present invention will
become apparent from the following description and appended claims.
DETAILED DESCRIPTION OF THE INVENTION [000014] The compounds of the
invention are of the following general Formula I: R1 R2    Formula I
wherein A is N or C-R5 and B is N or C-R6, wherein R5 and R6 are
independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, arylalkyl, aryl, heteroaryl, hydroxy, alkyloxy,
aryloxy, heteroaryloxy, acyloxy, arylacyloxy, heteroarylacyloxy,
alkylsulfonvloxv, arylsulfonyloxy, thic, alkylthio, arylthio, amino,
alkylamino, dialkylamino, cycloalkylamino, heterocycloalkylamino,
arylamino, hetoroarylamino, acylamino, arylacylamino,
heteroarylacylamino, alkylsulfonylaminc, arylsulfonylaminc, acyl,
arvlacyl, heteroarylacyl, alkylsulfinyl, arylsulfinyl,
heteroarvlsulfinyl, hydroxysulfonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, aminosulfonyl, substituted aminosulfonyl,
carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl,
carbamovl, substituted carbamovl, halogen, cvano, isocyano, and
nitro, or optionally R5 and R6 together with the carbons they are
attached to form a substituted or unsubstituted ring, which may be
aromatic cr non-aromatic and optionally includes one or more
heteroatoms in the ring and is optionally is fused with an aromatic
or aliphatic ring;       X, Y and Z are independently selected from
the group consisting of 0, S and N-R7, wherein R7 is selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heteroaryl, acyl,
arylacyl, heteroarylacyl, sulfonyl, aminosulfonyl, substituted
aminosulfonyl, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamovl, and substituted carbamoyl;        Ri and
R2 are independently selected from the group consisting of hydrogen,
substituted or unsubstituted aLkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, arylalkyl, aryl, heteroaryl, alkyloxy, aryloxv,
heteroaryloxy, acyloxy, arylacyloxy, heteroarylacyloxy,
alkylsuifonyloxv, arylsulfonyloxy, alkylthio, arylthio, alkylamino,
dialkylamino, cycloalkylamino, heterocycloalkylamino, arylamino,
heteroarylaminc, acylamino, arylacylamino, heteroarylacylamino,
alkylsulfonylamino, arylsulfcnylamino, acyl, arylacyl,
heteroarylacyl, alkylsulfinvl, arylsulfinyl, heteroarylsulfinyl,
hydroxysulfonyl, alkyisulfonyl, arylsulfonyL, heteroarylsulfonyl,
aminosulfonyl, substituted aminosulfonyl, carboxy, alkoxycarbonyl,
cycloalkyloxycarbonyl, aryloxycarbonyl, carbamovl, substituted
carbamoyl, cyano, isocyano, and nitro, or optionally R1 and R2
together with the carbon they are attached to may form a substituted
or unsubstituted ring, which optionally includes one or more



Rs and R4 are independently selected from the group consisting of
hydrogen, alkyl, alkenyl, alkynyl, cvoloalkyl, heterocycloalkyl,
arylalkyl, aryl, heteroarvl, acyl, arylacyl, heteroarylacyl,
alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, hydrcxysulfonyl,
alkylsulfonyl, arylsulfonyi, heteroarvisuifonyl, aminosulfonvl,
substituted aminosulfonyl, alkoxvcarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamovl, and substituted carbamoyl, or optionally
R3 and R4 together with the nitrogen atom they are attached to form a
substituted or unsubstituted ring, which optionally includes one or
more heteroatoms in the ring and  optionally is fused with an
aromatic or aliphatic ring; and       R1 or R2 and R3 or R4 together
with the carbon or nitrogen they are attached to and the carbon that
Z is attached to optionally form a substituted or unsubstituted ring,
which optionally includes one or more heteroaLoms in the ring.
[000015] Preferably, each of R4 and R2 is hydrogen.Also preferably, Y
is S. Z is 0. Again preferably, R3 and R4 together with the nitrogen
atom they are attached to form a substituted ring. [000016]
Preferably, the compound of the present invention is selected from
the group consisting of: N-[2-
(2-Morpholin-4-y1-2-oxo-ethvlsulfany1)-benzothiazol-6-y1]-
3-phenyl-propionamide;
N-[2-(2-0xo-2-piperidin-l-ylethylsulfany1)-benzothiazol-6-y1]-propion
amide; 1'-[2-
(BenzooxazoL-2-ylsulfany1)-acetyl]-[1,41]bipiperidinyl-4'- carboxylic
acid amide; 3-(Benzothiazol-2-ylsulfany1)-1-
benzyl-pyrrolidine-2,5-dione;
2-Methyl-N-(2-(2-mcrpholin4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1
]-benzamide;
2,4-Dichloro-N-[2-(2-morpholin-4-y1-2-cxo-ethylsulfany1)-
benzothiazol-6-y1]-benzamide;
1-(3,4-Dihydro-1Hisoguinolin-2-yl)-2-(6-ethoxy-benzothiazol-2-ylsulfa
nyl)- ethanone; 2-(1H-Benzoimidazol-2-ylsulfany1)-1-[4-(4-
fluoro-pheny1)-piperazin-1-y1]-ethancne; 1'-[2-
(Benzothiazol-2-ylsulfany1)-acetyl]-[1,41]bipiperidinyl41-carboxylic
acid amide; 2-(6-7mino-benzothiazol-2-
yisulfany1)-1-(4-benzyl-piperazin-1-y1)-ethanone; 2-
(Benzooxazoi-2-ylsulfany1)-1-(4-benzyl-piperazin-l-y1)- ethanone;
1-[3-(2-Methoxy-benzoy1)-piperidin-1-14]-2-(5-
methyl-1H-benzoimidazol-2-ylsulfany1)-ethanone; 3-Methyl-
N-[2-(2-morpholin-4-y1-2-oxo-ethy1sulfany1)-benzcthiazol6-y1]-benzami
de; 2-(6-Ethoxy-benzothiazol-2-ylsulfany1)-1-
(4-phenyl-piperazin-1-y1)-ethanone; 2-
Diethylcarbamoylmethylsulfanyl-benzoimidazcle-1-carboxylic acid
cyclohexylamide; 2-(6-Amino-benzothiazol-2-
ylsulfany1)-1-morpholin-4-yl-ethanone;
2-(6-1(1-(4-Bromopheny1)-meth-(E)-ylidenel-amincl-benzothiazol-2-
ylsulfany1)-1-morpholin-4-y1-ethanone;
2-(6-{[1-(4-Chloropheny1)-meth-(E)-ylideneFamino}-benzothiazol-2-
yisulfany1)-1-morpholin-4-yl-ethanone;
2-(6-1[1-Anthracen9-yl-meth-(E)-ylidene]-amino)-benzothiazol-2-vlsulf
any1)- 1-morpholin-4-yl-ethanone; 2-Bromo-N-[2-(2-morphclin-4-y1-
2-oxo-ethvlsulfany1)-benzothiazol-6-y1]-benzamide; N-[2-
(2-Morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- benzamide;
4-Butoxy-N-[2-(2-morpholin-4-y1-2-oxoethylsulfany1)-benzothiazol-6-y1
]-benzamide;



[000017] Most preferably, the compound of the present invention is
11-[2-(Benzooxazol-2-yisulfanyl)-acetyl]-
[1,4flbipiperidinyl-4'-carboxylic acid amide. [000018] The method of
the present invention is for the treatment or prophylaxis of a viral
infection or disease associated therewith, comprising administering
in a therapeutically effective amcunt to a mammal in need thereof, a
compound of Formula I described above.  [000019] Preferably, the
mammal is a human and the viral infection is a flavivirus infection.
More preferably, the flavivirus virus is selected from the group
consisting of Dengue virus, West Nile virus, yellow fever virus,
Japanese encephalitis virus, and tick-borne encephalitis virus. Most
preferably, the flavivirus is a Dengue virus selected from the group
consisting of DEN-1, DEN-2, DEN-3, and DEN-4.  [000020] Preferably,
the viral infection is associated with a condition selected from the
group consisting of Dengue fever, Yellow fever, West Nile, St. Louis
encephalitis, Hepatitis C, Murray Valley encephalitis, and Japanese
encephalitis. Most preferably, the viral infection is associated with
Dengue fever wherein said Dengue fever is selected from the group
consisting of classical dengue fever, dengue hemorrhagic fever
syndrome, and dengue shock syndrome.  [000021] The method of the
present invention may also comprise co-administration of: a)other
antivirals such as Ribavirin or cidofovir; b) vaccines; and/or c)
interferons or pegylated interferons. Definitions [000022] In
accordance with this detailed description, the following
abbreviations and definitions apply. It must be noted that as used
herein, the singular forms "a," "an," and "the" include plural
referents unless the context clearly dictates otherwise. [000023] The
publications discussed herein are provided solely for their
disclosure. Nothing herein is tc be construed as an admission
regarding antedating the publications. Further, the dates of
publication provided may be different from the actual publication
dates, which may need to be independently confirmed.  [000024] Where
a range of values is provided, it is understood that each intervening
value is encompassed. The upper and lower limits of these smaller
ranges may independently be included in the smaller, subject to any
specifically-excluded limit in the stated range. Where the stated
range includes one or both of the limits, ranges excluding either
both of those included limits are also included in the invention.
Also contemplated are any values that fall within the cited ranges.
[000025] Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood by one of
ordinary skill in the art. Any methods and materials similar or
equivalent to those described herein can also be used in practice or
testing. All publications mentioned herein are incorporated herein by
reference to disclose and describe the methods and/or materials in
connection with which the publications are cited. [000026] By
"patient" or "subject" is meant to include any mammal. A "mammal,"
for purposes of treatment, refers to any animal classified as a
mammal, including but not limited to, humans, experimental animals
including rats, mice, and guinea pigs, domestic and farm animals, and
zoo, sports, or pet animals, such as dogs, horses, cats, cows, and
the like.  [000027] The term "efficacy" as used herein refers to the
effectiveness of a particular treatment regime. Efficacy can be
measured based on change of the course of the disease in response to
an agent.  [000028] The term "success" as used herein in the context



[000029] The terms "treating," "treatment," and the like are used
herein to refer to obtaining a desired pharmacological and
physiological effect. The effect may be prophylactic in terms of
preventing or partially preventing a disease, symptom, or condition
thereof and/or may be therapeutic in terms cf a partial or complete
cure of a disease, condition, symptom, or adverse effect attributed
to the disease. The term "treatment," as used herein, covers any
treatment of a disease in a mammal, such as a human, and includes:
(a) preventing the disease from occurring in a subject which may be
predisposed to the disease but has not yet been diagncsed as having
it, i.e., causing the clinical symptoms of the disease not to develop
in a subject that may be predisposed to the disease but does not yet
experience or display symptoms of the disease; (b) inhibiting the
disease, i.e., arresting or reducing the development of the disease
or its clinical symptoms; and (c) relieving the disease, i.e.,
causing regression of the disease and/or its symptoms or conditions.
Treating a patient's suffering from disease related to pathological
inflammation is contemplated. Preventing, inhibiting, or relieving
adverse effects attributed to pathological inflammation over long
periods of time and/or are such caused by the physiological responses
to inappropriate inflammation present in a biological system over
long periods of time are also contemplated.  [000030] As used herein,
"acyl" refers to the groups H-C(0)-, alkyl-C(0)-, substituted
alkyl-C(0)-, alkenyl-C(0)- , substituted alkenyl-C(0)-,
alkynyl-C(0)-, substituted alkynyl-C(0)-, cycloalkyl-C(0)-,
substituted cycloalkylC(0)-, aryl-C(0)-, substituted aryl-C(0)-,
hetercarylC(0)-, substituted heteroarvl-C(0)-, heterocyclic-C(0)-,
and substituted heterocyclic-C(0)- wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic and substituted
heterocyclic are as defined herein.  [000031] "Alkylamino" refers to
the group -NRR where each R is independently selected from the group
consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted
aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic and where each R
is joined to form together with the nitrogen atom a heterocyclic cr
substituted heterocyclic ring wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic and substituted
heterocyclic are as defined herein. [000032] "Alkenyl" refers tc
aikenyl group preferably having from 2 to 10 carbon atoms and more
preferably 2 to 6 carbon atoms and haying at least 1 and preferably
from 1-2 sites of alkenyl unsaturation. [000033] "Alkoxy" refers to
the group "alkyl-0-" which includes, by way of example, methoxy,
ethoxy, n-propoxy, iso-propoxy, n-butoxy, tert-butoxy, sec-butoxy,
n-pentoxy, n-hexoxy, 1,2-dimethylbutoxy, and the like. [000034]
"Alkyl" refers to linear or branched alkyl groups having from 1 to 10
carbon atoms, alternatively 1  to 6 carbon atoms. This term is
exemplified by groups such as methyl, t-butyl, n-heptyl, octyl and
the like. [000035] "Amino" refers to the group -NH2. [000036] "Aryl"
or "Ar" refers to an unsaturated aromatic carbocyclic group of from 6
to 14 carbcn atoms having a single ring (e.g., phenyl) or multiple



0S(0)2-heteroaryl, -0S(0)2-substituted heteroaryl,
0S(0)2-heterocyclic, -0S(0)2-substituted heterocyclic, - OS(0)2-NRR
where R is hydrogen or alkyl, -NRS(0)2-alkyl, - NRS(0)2-substituted
alkyl, -NRS(0)2-aryL, -NRS(0)2- substituted aryl,
-NRS(0)2-heteroaryl, -NRS(0)2- substituted heteroaryl,
-NRS(0)2-heterocyclic, -NRS(0)2- substituted heterocyclic,
-NRS(0)2-NR-alkyl, -NRS(0)2-NRsubstituted alkyl, -NRS(0)2-NR-aryl,
-NRS(0)2-NRsubstiruted aryl, -NRS(0)2-NR-heteroaryl,
-NRS(0)2-NRsubstituted heteroaryl, -NRS(0)2-NR-heterocyclic, -
NRS(0)2-NR-substiruted heterocyclic where R is hydrogen or alkyl,
mono- and di-alkylamino, mono- and di-(substituted alkyl)amino, mono-
and di-arylamino, mono- and di-substituted arylamino, mono- and
di-heteroarylamino, mono-and di-substituted heteroarylamino, mono-
and di-heterocyclic amino, mono- and di-substituted heterocyclic
amino, unsymmetric di-substituted amines having different
substituents independently selected from the group consisting of
alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted heterocyclic and
amino groups on the substituted aryl blocked by conventional blocking
groups  such as Boo, Cbz, formyl, and the like or substituted with
-SO2NRR where R is hydrogen or alkyl. [000038] "Cycloalkyl" refers to
cyclic alkyl groups of from 3 to 8 carbon atoms haying a single
cyclic ring including, by way of example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclooctyl and the like. Excluded from this
definition are multi-ring alkyl groups such as adamantanyl, etc.
[000039] "Halo" or "halogen" refers tc fluoro, chloro, bromo and
iodo.  [000040] "Heteroaryl" refers to an aromatic carbocyclic group
of from 2 to 10 carbon atoms and 1 to 4 heteroatoms selected from the
group consisting of oxygen, nitrogen and sulfur within the ring or
oxides thereof. Such heteroaryl groups can have a single ring (e.g.,
pyridyl or furyl) or multiple condensed rings (e.g., indolizinyl or
benzothienyi) wherein one or more of the condensed rings may or may
not be aromatic provided that the point of attachment is through an
aromatic ring atom. Additionally, the heteroatoms of the hetercaryl
group may be oxidized, i.e., to form pyridine N-oxides or
1,1-dioxo-1,2,5- thiadiazoles and the like. Additionally, the carbon
atoms of the ring may be substituted with an oxo (=0). The term
"heteroaryl having two nitrogen atoms in the heteroaryl, ring" refers
to a heteroaryl group having two, and only two, nitrogen atoms in the
hetercaryl ring and optionally containing 1 or 2 other heteroatoms in
the hetercaryl ring, such as oxygen or sulfur.  [000041] "Substituted
hetercaryl" refers to heteroaryl groups which are substituted with
from 1 to 3 substituents  selected from the group consisting of
hydroxy, acyl, acylamino, thiccarbonylamino, acyloxy, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, amidino, alkylamidino,
thioamidino, amino, amincacyl, aminocarbonyloxy, aminocarbonylamino,
aminothiocarbonylamino, aryl, substituted aryl, aryloxy, substituted
aryloxy, cycloalkoxy, substituted cycloalkoxy, heteroaryloxy,
substituted heteroaryloxy, heterocyclyloxy, substituted
heterocyclyloxy, carboxyl, carboxylalkyl, carboxyl-substituted alkyl,
carboxyl-cycloalkyl, carboxyl-substituted cycloalkyl, carboxylaryl,
carboxyl-substituted aryl, carboxylheteroaryl, carboxyl-substituted
hetercaryl, carboxylheterocyclic, carboxyl-substituted heterocyclic,
carboxylamido, cyano, thiol, thioalkyl, substituted thioalkyl,



NRS(0)2-substituted alkyl, -NRS(0)2-aryL, -NRS(0)2- substituted aryl,
-NRS(0)2-heteroaryl, -NRS(0)2- substituted heteroaryl,
-NRS(0)2-heterocyclic, -NRS(0)2- substituted heterocyclic,
-NRS(0)2-NR-alkyl, -NRS(0)2-NRsubstiruted alkyl, -NRS(0)2-NR-aryl,
-NRS(0)2-NRsubstituted aryl, -NRS(0)2-NR-heteroaryl,
-NRS(0)2-NRsubstituted heteroaryl, -NRS(0)2-NR-heterocyclic, -
NRS(0)2-NR-substituted heterocyclic where R is hydrogen or alkyl,
mono- and di-alkylamino, mono- and di-(substituted alkyl)amino, mono-
and di-arylaminc, mono- and di-substituted arylamino, mono- and
di-heteroarylamino, mono-and di-substituted heteroarylamino, mono-
and di-heterocyclic amino, mono- and di-substituted heterocyclic
amino, unsymmetric di-substituted amines having different
substituents independently selected from the group consisting of
alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted heterocyclic and
amino groups on the substituted aryl blocked by conventional blocking
groups such as Boo, Cbz, formyl, and the like or substituted with
-SO2NRR where R is hydrogen or alkyl.  [000042] "Sulfonyl" refers to
the group -S(0)2R where R is selected from the group consisting of
hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
substituted cycloalkyl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic wherein aLkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic and substituted
heterocyclic are as defined herein.  [000043] "Optionally
substituted" means that the recited group may be unsubstituted or the
recited group may be substituted. [000044]
"Pharmaceutically-acceptable carrier" means a carrier that is useful
in preparing a pharmaceutical composition or formulation that is
generally safe, nontoxic, and neither biologically nor otherwise
undesirable, and includes a carrier that is acceptable for veterinary
use as well as human pharmaceutical use. [000045]
"Pharmaceutically-acceptable cation" refers to the cation of a
pharmaceutically-acceptable salt. [000046]
"Pharmaceutically-acceptable salt" refers to salts which retain the
biological effectiveness and properties of compounds which are not
biologically or otherwise undesirable. Pharmaceutically-acceptable
salts refer to pharmaceutically-acceptable salts of the compounds,
which salts are derived from a variety of organic and inorganic
counter ions well known in the art and include, by way of example
only, sodium, potassium, calcium, magnesium, ammonium,
tetraalkylammonium, and the like; and when the molecule contains a
basic functionality, salts of organic or inorganic acids, such as
hydrochloride, hvdrobromide, tartrate, mesylate, acetate, maleate,
oxalate and the like. [000047] Pharmaceutically-acceptable base
addition salts can be prepared from inorganic and organic bases.
Salts derived from inorganic bases include, by way of example only,
sodium, potassium, lithium, ammonium, calcium and magnesium salts.
Salts derived from organic bases include, but are not limited to,
salts of primary, secondary and  tertiary amines, such as alkyl
amines, dialkyl amines, trialkyl amines, substituted alkyl amines,
di(substituted alkyl) amines, tri(substituted alkyl) amines, alkenvl
amines, dialkenyl amines, trialkenyl amines, substituted alkenyl



hydrabamine, choline, betaine, ethylenediamine, glucosamine,
N-alkylglucamines, theobrcmine, purines, piperazine, piperidine,
morpholine, N-ethylpiperidine, and the like. It should also be
understood that other  carboxylic acid derivatives would be useful,
for example, carboxylic acid amides, including carboxamides, lower
alkyl carboxamides, dialkyl carboxamides, and the like.  [000049]
Pharmaceutically-acceptable acid addition salts may be prepared from
inorganic and organic acids. Salts derived from inorganic acids
include hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phcsphoric acid, and the like. Salts derived from organic acids
include acetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, malic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic
acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, salicylic acid, and the like.  [000050] A
compound may act as a pro-drug. Pro-drug means any compound which
releases an active parent drug in vivo when such pro-drug is
administered to a mammalian subject. Pro-drugs are prepared by
modifying functional groups present in such a way that the
modifications may be cleaved in vivo to release the parent compound.
Pro-drugs include compounds wherein a hydroxy, amino, or sulfhydryl
group is bonded to any group that may be cleaved in vivo to
regenerate the free hydroxyl, amino, or sulfhydryl group,
respectively. Examples of pro-drugs include, but are not limited to
esters (e.g., acetate, formate, and benzoate derivatives), carbamates
(e.g., N,Ndimethylamino-carbonyl) of hydroxy functional groups, and
the like. [000051] "Treating" or "treatment" of a disease includes:
(I) preventing the disease, i.e. causing the clinical symptoms of the
disease not to develop in a mammal that  may be exposed to or
predisposed to the disease but does not yet experience or display
symptoms of the disease,  (2) inhibiting the disease, i.e., arresting
or reducing the development of the disease or its clinical symptoms,
Or  (3) relieving the disease, i.e., causing regression of the
disease or its clinical symptoms.  [000052] A
"therapeutically-effective amount" means the amount of a compound
that, when administered to a mammal for treating a disease, is
sufficient to effect such treatment for the disease. The
"therapeutically-effective amount" will vary depending cn the
compound, the disease, and its severity and the age, weight, etc., of
the mammal to be treated. Pharmaceutical Formulations of the
Compounds   [000053] In general, compounds will be administered in a
therapeutically-effective amount by any of the accepted modes of
administration for these compounds. The compounds can be administered
by a variety of routes, including, but not limited to, oral,
parenteral (e.g., subcutaneous, subdural, intravenous, intramuscular,
intrathecal, intraperitoneal, intracerebral, intraarterial, or
intralesional routes of administration), topical, intranasal,
localized (e.g., surgical application or surgical suppository),
rectal, and pulmonary (e.g., aerosols, inhalation, or powder).
Accordingly, these compounds are effective as bcth injectable and
oral compositions. The compounds can be administered continuously by
infusion or by bolus injection. 



[000054] The actual amount of the compound, i.e., the active
ingredient, will depend on a number of factors,  such as the severity
of the disease, i.e., the condition or disease to be treated, age,
and relative health of the subject, the potency of the compound used,
the route and form of administration, and other factors. [000055]
Toxicity and therapeutic efficacy of such compounds can be determined
by standard pharmaceutical procedures in cell cultures or
experimental animals, e.g., for determining the LD50 (the dose lethal
to 50% of the population) and the ED50 (the dosc therapeutically
effective in 50% of the population). The dose ratio between toxic and
therapeutic effects is the therapeutic index and it can be expressed
as the ratio L050/ED50. [000056] The data obtained from the cell
culture assays and animal studies can be used in formulating a range
of dosage for use in humans. The dosage of such compounds lies within
a range of circulating concentrations that include the ED50 with
little or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of
administration utilized. For any compound used, the
therapeutically-effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to achieve
a circulating plasma concentration range which includes the IC50
(i.e., the concentration of the test compound which achieves a
half-maximal inhibition of symptoms) as determined in cell culture.
Such information can be used to more accurately determine useful
doses in humans. Levels in plasma may be measured, for example, by
high performance liquid chromatography. [000057] The amount of the
pharmaceutical composition administered to the patient will vary
depending upon what  is being administered, the purpose of the
administration, such as prophylaxis or therapy, the state of the
patient, the manner of administration, and the like. In therapeutic
applications, compositions are administered to a patient already
suffering from a disease in an amount sufficient to cure or at least
partially arrest the symptoms of the disease and its complications.
An amount adequate to accomplish this is defined as
"therapeutically-effective dose." Amounts effective for this use will
depend on the disease condition being treated as well as by the
judgment of the attending clinician depending upon factors such as
the severity of the inflammation, the age, weight, and general
condition of the patient, and the like. [000058] The compositions
administered to a patient are in the form of pharmaceutical
compositions described supra. These compositions may be sterilized by
conventional sterilization techniques, or may be sterile filtered.
The resulting aqueous solutions may be packaged for use as is, or
lyophilized, the lyophilized preparation being combined with a
sterile aqueous carrier prior to administration. It will be
understood that use of certain of the foregoing excipients, carriers,
or stabilizers will result in the formation of pharmaceutical salts.
[000059] The active compound is effective over a wide dosage range
and is generally administered in a pharmaceutically- or
therapeutically-effective amount. The therapeutic dosage of the
compounds will vary according to, for example, the particular use for
which the treatment is made, the manner of administration of the
compound, the health and condition of the patient, and the judgment
of the prescribing physician. For example, for  intravenous
administration, the dose will typically be in the range of about 0.5



ingredients. If the active compound is substantially insoluble, it
ordinarily is milled to a particle size of less than 200 mesh. If the
active compound is substantially water soluble, the particle size is
normally adjusted by milling to provide a substantially uniform
distribution in the formulation, e.g., about 40 mesh.  [000062] Some
examples of suitable excipients include lactose, dextrose, sucrose,
sorbitol, mannitol, starches, gum acacia, calcium phosphate,
alginates, tragacanth, gelatin, calcium silicate, microcrystalline
cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup, and
methyl cellulose. The formulations can additionally include:
lubricating agents such as talc, magnesium stearate, and mineral oil;
wetting agents; emulsifying and suspending agents; preserving agents
such as methyl- and propylhydroxy-benzoates; sweetening agents; and
flavoring agents. The compositions of the invention can be formulated
so as to provide quick, sustained, or delayed-release of the active
ingredient after administration to the patient by employing
procedures known in the art. [000063] The quantity of active compound
in the pharmaceutical composition and unit dosage form thereof may be
varied or adjusted widely depending upon the particular application,
the manner or introduction, the potency of the particular compound,
and the desired concentration. The term "unit dosage forms" refers to
physically-discrete units suitable as unitary dosages for human
subjects and other mammals, each unit containing a predetermined
quantity of active material calculated to produce the desired
therapeutic effect, in association with a suitable pharmaceutical
excipient.  [000064] The compound can be formulated for parenteral
administration in a suitable inert carrier, such as a sterile
physiological saline solution. The dose administered will be
determined by route of administration. [000065] Administration of
therapeutic agents by intravenous formulation is well known in the
pharmaceutical industry. An intravenous formulation should possess
certain qualities aside from being just a composition in which the
therapeutic agent is soluble. For example, the formulation should
promote the overall stability of the active ingredient(s), also, the
manufacture of the formulation should be cost-effective. All of these
factors ultimately determine the overall success and usefulness of an
intravenous formulation. [000066] Other accessory additives that may
be included in pharmaceutical formulations and compounds as follow:
solvents: ethanol, glycerol, propylene glycol; stabilizers: EDTA
(ethylene diamine tetraacetic acid), citric acid; antimicrobial
preservatives: benzyl alcohol, methyl paraben, propyl paraben;
buffering agents: citric acid/sodium citrate, potassium hydrogen
tartrate, sodium hydrogen tartrate, acetic acid/sodium acetate,
maleic acid/sodium maleate, sodium hydrogen phthalate, phosphoric
acid/potassium dihydrogen phosphate, phosphoric acid/disodium
hydrogen phosphate; and tonicity modifiers: sodium chloride,
mannitol, dextrose. [000067] The presence of a buffer is necessary to
maintain the aqueous pH in the range of from about 4 to about 8. The
buffer system is generally a mixture of a weak acid and a soluble
salt thereof, e.g., sodium  citrate/citric acid; or the monocation or
dicaticn salt of a dibasic acid, e.g., potassium hydrogen tartrate;
sodium hydrogen tartrate, phosphoric acid/potassium dihydrogen
phosphate, and phosphoric acid/disodium hydrogen phosphate. 



[000068] The amount of buffer system used is dependent on (I) the
desired pH; and (2) the amount of drug. Generally, the amount of
buffer used is able to maintain a formulation pH in the range of 4 to
8. Generally, a 1:1 to 10:1 mole ratio of buffer (where the moles of
buffer are taken as the combined moles of the buffer ingredients,
e.g., sodium citrate and citric acid) to drug is used. [000069] A
useful buffer is sodium citrate/citric acid in the range of 5 to 50
mg per ml. sodium citrate tc 1 to 15 mg per ml. citric acid,
sufficient to maintain an aqueous pH of 4-6 of the composition.
[000070] The buffer agent may also be present tc prevent the
precipitation of the drug through soluble metal complex formation
with dissolved metal ions, e.g., Ca, Mg, Fe, Al, Ba, which may leach
cut of glass containers or rubber stoppers or be present in ordinary
tap water. The agent may act as a competitive complexing agent with
the drug and produce a soluble metal complex leading to the presence
of undesirable particulates. [000071] In addition, the presence of an
agent, e.g., sodium chloride in an amount of about of 1-8 mg/ml, to
adjust the tonicity to the same value of human blood may be required
to avoid the swelling or shrinkage of erythrocytes upon
administration of the intravenous formulation leading to undesirable
side effects such as  nausea or diarrhea and possibly to associated
blood disorders. In general, the tonicity of the formulation matches
that of human blood which is in the range of 282 to 288 mOsm/kg, and
in general is 285 mOsm/kg, which is equivalent to the osmotic
pressure corresponding to a 0.9% solution of sodium chloride.
[000072] An intravenous formulation can be administered by direct
intravenous injection, i.v. bolus, or can be administered by infusion
by addition to an appropriate infusion solution such as 0.9% sodium
chloride injection or other compatible infusion solution.  [000073]
The compositions are preferably formulated in a unit dosage form,
each dosage containing from about 5 to about 100 mg, more usually
about 10 to about 30 mg, of the active ingredient. The term "unit
dosage forms" refers to physically discrete units suitable as unitary
dosages for human subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to produce the
desired therapeutic effect, in association with a suitable
pharmaceutical excipient.  [000074] The active compound is effective
over a wide dosage range and is generally administered in a
pharmaceutically effective amount. It will be understood, however,
that the amount of the compound actually administered will be
determined by a physician, in the light of the relevant
circumstances, including the condition to be treated, the chosen
route of administration, the actual compound administered, the age,
weight, and response of the individual patient, the severity of the
patient's symptoms, and the like.   [000075] For preparing solid
compositions such as tablets, the principal active ingredient is
mixed with a pharmaceutical excipient to form a solid preformulation
composition containing a homogeneous mixture of a compound of the
present invention. When referring to these preformulation
compositions as homogeneous, it is meant that the active ingredient
is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective unit
dosage forms such as tablets, pills and capsules. This solid
prefcrmulation is then subdivided into unit dosage forms of the type
described above containing from, for example, 0.1 to about 2000 mg of



coconut oil, or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. [000078] Compositions for inhalation cr
insufflation include solutions and suspensions in
pharmaceutically-acceptable, aqueous or organic solvents, or mixtures
thereof, and powders. The liquid or solid compositions may contain
suitable pharmaceutically-acceptable excipients as described supra.
Compositions in pharmaceutically-acceptable solvents may be nebulized
by use of inert gases. Nebulized solutions may be breathed directly
from the nebulizing device or the nebulizing device may be attached
to a face masks tent, or intermittent positive pressure breathing
machine. Solution, suspension, or powder compositions may be
administered from devices which deliver the formulation in an
appropriate manner. [000079] The compounds can be administered in a
sustained release form. Suitable examples of sustained-release
preparations include semipermeable matrices of solid hydrophobic
polymers containing the compounds, which matrices are in the form of
shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (e.g.,
poly(2- hydroxyethvlmethacrylate) as described by Langer et al., J.
Biomed. Mater. Res. 15: 167-277 (1981) and Langer, Chem. Tech. 12:
98-105 (1982) or poly(vinyl alcohol)), polylactides (U.S. Patent No.
3,773,919), copolymers of L-glutamic acid and gamma ethyl-L-glutamate
(Sidman et a/., Biopolymers 22: 547-556, 1983), non-degradable
ethylene-vinyl acetate (Langer et a/., supra), degradable lactic
acid-glycolic acid copolymers such as the LUPRON DEPOTTH (i.e.,
injectable microspheres composed of lactic acid-glycolic  acid
copolymer and leuprolide acetate), and poly-D-(-)-3- hydroxybutyric
acid (EP 133,988).  [000080] The compounds can be administered in a
sustained-release form, for example a depot injection, implant
preparation, or osmotic pump, which can be formulated in such a
manner as to permit a sustained-release of the active ingredient.
Implants for sustained-release formulations are well-known in the
art. Implants may be formulated as, including but not limited to,
microspheres, slabs, with biodegradable or non- biodegradable
polymers. For example, polymers of lactic acid and/or glycolic acid
form an erodible polymer that is well-tolerated by the host.
[000081] Transdermal delivery devices ("patches") may also be
employed. Such transdermal patches may be used to provide continuous
or discontinuous infusion of the compounds in controlled amounts. The
constructicn and use of transdermal patches for the delivery of
pharmaceutical agents is well known in the art. See, e.g., U.S.
Patent No. 5,023,252, issued June 11, 1991, herein incorporated by
reference. Such patches may be constructed for continuous, pulsatile,
or on-demand delivery of pharmaceutical agents.  [000082] Direct or
indirect placement techniques may be used when it is desirable or
necessary to introduce the pharmaceutical composition tc the brain.
Direct techniques usually involve placement of a drug delivery
catheter into the host's ventricular system to bypass the blood-brain
barrier. One such implantable delivery system used for the transport
of biological factors to specific  anatomical regions of the body is
described in U.S. Patent No. 5,011,472, which is herein incorporated
by reference. [000083] Indirect techniques usually involve
formulating the compositions to provide for drug latentiation by the
conversion of hydrophilic drugs into lipid-soluble drugs.
Latentiation is generally achieved through blocking of the hydroxy,



[000086] In the examples below, if an abbreviation is not defined
above, it has its generally accepted meaning. Further, all
temperatures are in degrees Celsius (unless  otherwise indicated).
The following Methods were used to prepare the compounds set forth
below as indicated. Example 1 - Formulation 1 [000087] Hard gelatin
capsules containing the following ingredients are prepared: Quantity
Ingredient(mg/capsule) Active Ingredient30.0 Starch305.0 Magnesium
stearate5.0  [000088] The above ingredients are mixed and filled into
hard gelatin capsules in 340 mg quantities. Example 2- Formulation 2
[000089]A tablet formula is prepared using the ingredients below:
Quantity 



Ingredient(mg/capsule) Active ingredient 25.0 Cellulose,
micromystalline 200.0 Colloidal silicon dioxide 10.0 Stearic acid 5.0
[000090] The components are blended and compressed to form tablets,
each weighing 240 mg. Example 3 - Formulation 3  [000091] A dry
powder inhaler formulation is prepared containing the following
components: IngredientWeight % Active Ingredient5 



Lactose95  [000092] The active mixture is mixed with the lactose and
the mixture is added to a dry powder inhaling appliance. Example 4 -
Formulation 4 [000093]Tablets, each containing 30 mg of active
ingredient, are prepared as follows: Quantity Ingredient(mg/capsule)
Active Ingredient30.0 mg Starch45.0 mg Microcrystalline cellulose35.0
mg Polyvinylpyrrolidone (as 10% solution in water)4.0 mg Sodium
Carboxymethyl starch4.5 mg Magnesium stearate0.5 mg Talc1.0 mg 



Total120mg  [000094] The active ingredient, starch, and cellulose are
passed through a No. 20 mesh U.S. sieve and mixed thoroughly. The
solution of polyvinyl-pyrrolidone is mixed with the resultant
powders, which are then passed through a 16 mesh U.S. sieve. The
granules so produced are dried at 500 to 60C and passed through a 16
mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate,
and talc, previously passed through a No. 30 mesh U.S. sieve, are
then added to the granules, which after mixing, are  compressed on a
tablet machine to yield tablets each weighing 150 mg. Example 5 -
Formulation 5 [000095]Capsules, each containing 40 mg of medicament,
are made as follows: Quantity Ingredient(mg/capsule) Active
Ingredient40.0 mg Starch109.0 mg Magnesium stearate1.0 am Total150.0
mg  [000096] The active ingredient, cellulose, starch, an magnesium
stearate are blended, passed through a No. 20 mesh U.S. sieve, and
filled into hard gelatin capsules in 150 mg quantities. Example 6 -
Formulation 6   [000097] Suppositories, each containing 25 mg of
active ingredient, are made as follows: 



IngredientAmount Active Ingredient25 mg Saturated fatty acids
glyceridesto2,000 mg  [000098] The active ingredient is passed
through a No. 60 mesh U.S. sieve and suspended in the saturated fatty
acid glycerides previously melted using the minimum heat necessary.
The mixture is then poured into a suppository mold of nominal 2.0 g
capacity and allowed to cool.  Example 7 - Formulation 7   [000099]
Suspensions, each containing 50 mg of medicament per 5.0 ml dose, are
made as follows: IngredientAmount Active Ingredient50.0 mg Xanthan
gum4.0 mg Sodium carboxymethyl cellosc (11%) Microcrystalline
cellulose (89%)500 rag Sucrose1.75 g Sodium benzoate10.0 mg Flavor
and colorq.v. Purified waterto 5.0 ml 



[0000100] The medicament, sucrose, and xanthan gum are blended,
passed through a NO. 10 mesh U.S. sieve, and then mixed with a
previously made solution of the microcrystalline cellulose and sodium
carboxymethyl cellulose in water. The sodium benzoate, flavor, and
color are diluted with some of the water and added with stirring.
Sufficient water is then added to produce the required volume.
Example 8 - Formulation 8 [0000101] Hard gelatin tablets, each
containing 15 mg of active ingredient, are made as follows: Quantity
Ingredient(mg/capsule) Active Ingredient15.0 mg Starch407.0 mg
Magnesium stearate3.0 mg  WO 2009/149054PCT/1JS2009/045921 Total425.0
mg  [0000102] The active ingredient, cellulose, starch, and magnesium
stearate are blended, passed through a No. 20 mesh U.S. sieve, and
filled into hard gelatin capsules in 560 mg quantities. Example 9 -
Formulation 9  [0000103] An intravenous formulation may be prepared
as follows: Ingredient(mg/capsule) Active ingredient250.0 mg 



Isotonic saline1000 ml  [0000104] Therapeutic compound compositions
generally are placed into a container having a sterile access port,
for example, an intravenous solution bag or vial having a stopper
pierceable by a hypodermic injection needle or similar sharp
instrument. Example 10 - Formulation 10   [0000105] A topical
formulation may be prepared as follows: IngredientQuantity Active
Ingredient1-10 g Emulsifying Wax30 g Liquid Paraffin20 g White Soft
Paraffinto 100 g  [0000106] The white soft paraffin is heated until
molten. The liquid paraffin and emulsifying wax are incorporated and
stirred until dissolved. The active ingredient is added and stirring
is continued until dispersed. The mixture is then cooled until solid.
Example 11 - Formulation 11  [0000107] An aerosol formulation may be
prepared as follows: A solution of the candidate compound in 0.5%
sodium bicarbonate/saline (w/v) at a ccncentraticn of 30.0 mg/mL is
prepared using the following procedure:  [0000108] Preparation of
0.5% Sodium Bicarbonate / Saline Stock Solution: 100.0mL Ingredient
Gram/100.0 mL 



Final Concentration Sodium Bicarbonate 0.59 0.5% Saline q.s. ad 100.0
mL q.s. ad 100%  Procedure:  1. Add 0.5g sodium bicarbonate into a
100 mL volumetric flask.  2. Add approximately 90.0 mL saline and
sonicate until dissolved.  3. Q.S. to 100.0 mL with saline and mix
thoroughly. [0000109] Preparation of 30.0 mg/mL Candidate Compound:
10.0 mL Ingredient Gram1100.0 mL Final Concentration 



Candidate Compound 0.3009 30.0 mg/mL .05% Sodium Bicarbonate/Saline
Stock Solution q.s. ad 10.0 mL q.s. ad 100%  Procedure:   1. Add
0.300 g of the candidate compound into a 10.0 mL volumetric flask.
2. Add approximately 9.7 mL cf 0.5% sodium bicarbonate / saline stock
solution.  3. Sonicate until the candidate compound is completely
dissolved.  4. Q.S. to 10.0 mL with 0.5% sodium bicarbonate / saline
stock solution and mix. Example 12 - Development of a high-throughput
screening for measurement of dengue virus-induced cytopathic effect.
[0000110] A sensitive and reproducible high-throughput screening
(HTS) assay has been established to measure dengue virus-induced
cytopathic effect (CPE). To determine the amount of dengue virus
stock required to produce complete CPE in 5 days, Vero cell
monolayers were seeded on 96-well plates and infected with 10-fold
serial dilutions of the dengue virus stock representing a
multiplicity of infection (MOT) of approximately 0.001 PFU/cell to
0.1 PFU/cell. At 5 days post-infection, the cultures were fixed with
5% glutaraldehyde and stained with 0.1% crystal violet. Virus-induced
CPE was 



quantified spectrophotometrically at CD570. From this analysis, an
MCI of 0.1 PFU/cell of dengue virus stock was chosen for use in the
HTS assay. To establish the signal-to-noise ratio (S/N) of the
96-well assay and evaluate the well-to-well and assay-to-assay
variability, five independent experiments were performed. Vero cell
monolayers were infected with 0.1 PFU/cell of dengue virus stock.
Each plate contained the following controls: quadruplicate
virus-infected wells, quadruplicate uninfected cell wells and a dose
response curve in duplicate for ribavirin at 500, 250, 125 and 62 pM,
as  reference standards. At day 5 post-infection, the plates were
processed as described above. [0000111] The dengue virus CPE assay
was used to evaluate compounds from a chemical library for those that
inhibit dengue virus-induced CPE. Each evaluation run consisted of 48
96-well plates with 80 compounds per plate to generate 4,608 data
points per run. At this thrcughput we are capable of evaluating
200,000 compounds in about 52 weeks. Compounds were dissolved in DMSO
and diluted in medium such that the final concentration in each well
was 5 pM compound and 0.5% DMSO. The compounds were added robotically
to the culture medium using the PerkinElmer MultiPROBEe II HT PLUS
robotic system. Following compound addition, cultures were infected
with dengue virus (DEN-2 strain New Guinea C). After 5 days
incubation, plates were processed and CPE quantified on a PerkinElmer
Envision II plate reader system. [0000112] The results of these
experiments indicated that the 96-well assay format is robust and
reproducible. The SiN ratio (ratio of signal of cell control wells
(signal) to virus control wells (noise)) was 5.0  1.2. The
wellto-well variability was determined for each individual plate and
found to have a coefficient cf variance of less than 10% for both
positive control and negative control wells, and overall
assay-to-assay variability was less than15%. Using this assay, the
EC53 values for ribavirin were determined to be 125  25 pM,
respectively. The effectiveness of ribavirin against dengue varies
with the cell type used, but the values we obtained were within the
range of published values for this compound (2, 14, 32). Taken
together, these results show that a sensitive and reproducible HTS
assay has been successfully developed to  evaluate our compound
library for inhibitors of dengue virus replication. Example 13 -
Determining Anti Dengue-2 Activity of  Compounds of the Invention:
[0000113] The assay described in Example 12 was the basis of a
high-throughput screen for dengue virus inhibitors, against which a
library of 210,000 compounds was tested. Compounds that inhibited
dengue virus induced OPE by at least 50% were further investigated
for chemical tractability, potency, and selectivity. [0000114]
Initially, the chemical structures of the hit compounds were examined
for chemical tractability. A chemically tractable compound is defined
as one that is synthetically accessible using reasonable chemical
methodology, and which possesses chemically stable functionalities
and potential drug-like qualities. Hits that passed this medicinal
chemistry filter were evaluated for their potency. Compound potency
was determined by evaluating inhibitory activity across a broad range
of concentrations. Nonlinear regression was used to generate best-fit
inhibition curves and to calculate the 50% effective concentration
(EC50). The selectivity or specificity of a given compound is
typically expressed as a ratio of its cytotoxicity to its biological
effect. A cell proliferation assay is used to calculate a 50%



[0000116] Compound 3 was identified as one of the most potent and
selective compounds from within the pcol of the initial 22 quality
hits, with activity against all four serotypes of dengue (Figure 1).
Chemical analogs of this compound were obtained from commercial
vendors, and these analogs were tested as described in order to
define the relationship between chemical structure and biological
activity (see Table 1).  Table 1 - List of compounds of the present
invention and their anti-dengue 2 viral activity Compound Chemical
Structure Molecular Weight Chemical Name Activity A: ECusl uM; 13:
1<Ec,s10 uM; C:10<EC5a525 uNI: D: EC50>25 uM; nra : Not determined I 



T01s 441.6 N-[2-(2-Morpholin-4-y1-2-oxoelhy1sulfany1)-benzothiazd-6-
y11-3-phenyl-propionamide A 2 Hac 0N 111111 S 363.5
N-12-(2-0xo-2-piperidin-1-yl- ethylsulfany1)-benzothiazol-6-
y1]-propionamide A 3 ]*.,S1...".....-Nr) 0 0H2 N 



\ 0 402. 5 1112-(Benzooxazol-2- ylsulfany1)-acetyl]
[1,411bipiperidiny1-41- carboxylic acid amide A 4 0N  Nil, S$ 354.5
4fIt3-(Benzothiazol-2-ylsulfany1)- 1-benzyl-pyrrolidine-Z5- dione A
(toxic) 5                                                     no 0  



)-S H40 00NSc_bl-) o 427.5  2-Methyl-N-[2-(2-morpholin-
4-y1-2-oxo-e1hylsulfany1)- benzothiazol-6-y11- benzamide B 6 i C
482.4 24-Dichloro-Nii[2-(2- morpholin-4-y1-2-oxo- 



ethylsulfany1)-benzothiazol-6 yll-benzamide B 7 H3C-- \if.Nti 384.5
abenzothiazol-2-ylsullanyl)- 1-(3,4-Dihydro-1H-
isoquinolin-2-y1)-2-(6-ethoxy- ethanone B 8 C<S'N Nar" alkF sric_f
370.5 



2-(1H-Benzoimidazol-2- yisulfany)-144-(4-fluoro-
pheny1)-piperazin-1-y1]- ethanone B   9 IPN 0 1-12N 418.6
1.-[2-(Banzothiazol-2- y4sulfany1)-acety1]- [1,4]bipipeddiny1-41-
carboxylic acid amide 



B 10 110 H.,N 398.6 2-(6-Amino-banzothiazol-2-
ylsulfanyI)-1-(4-benzyl- piperazin-1-yI)-ethanone B 11 IP 367.5
2-(Benzooxazol-2-yisulfany1)- 1-(4-benzyl-piperazin-1-yI)- ethanone B



12 cH, o rsyN 423.5 1-[3-(2-Methoxy-benzoyI)-
piperidin-1-yI]-2-(5-methyl- 1H-benzoimidazol-2- ylsulfanA-ethanone B
(toxic) 13 o  1 sN-' IPNs1N')  -o CH, 



427.5 3-Methyl-N-[2-(2-morpholin- 4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1)- benzamide C 14 H30-N0 ND-0 N T s.S)---s 413.6
2-(6-Ethoxy-benzothiazol-2- ylsulfany1)-1-(4-phenyl-
piperazin-1-yI)-ethanone C 15 



ty-v1cua re.r.N__. s(N_ICH3 Lit---d--N\-4 o
OPDiethylcarbamoylmethylsulfa 388.5 nyl-benzoimidazole-1- carboxylic
acid cyclohexylamide D 16 N 0 \ So 1-12NS\- c) 0 309.4 



2-(6-Amino-benzothiazol-2- ylsulfanyI)-1-morpholin-4-yl- ethanone D
17 o CcaN1,_s im Ct---o Br 476.4 2-(64[1-(4-Bromo-phenyl)-
meth-(E)-ylidene]-amino)- benzothiazol-2-ylsulfany1)-1-
morpholin-4-yl-ethanone D   18 ri,Ce 



y-SNI a OMso 432.0 2-(6-{(1-(4-Chloro-pheny1)-
meth-(E)-ylidenej-amino)- benzothiazol-2-y4sulfany1)-1-
morpholin-4-yl-etha none D 19 N  ,--s s 497.6 2464[1
-Anthracen-9-yl-meth- (E)-ylidene]-a mino)-
benzothiazol-2-ylsulfany1)-1- morpholin-4-yl-ethanone D 20 Br0 



40., 41) 492.4 2-Bromo-N12-(2-morpholin- 4-y1-2-oxo-elhylsulfany1)-
benzothiazol-6-y1j- benzamide D 21 4 ' 40 413.5
N-[2-(2-Morpholin-4-y1-2-oxo- ethylsulfany1)-benzothiazal-6-
yl]-benzamide D 



22 0 0 485.6 4-Butoxy-N42-(2-morpholin- 4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-yl]- ben zamide D 23 14 s 0 NNI4 s\ 1itt-- \ --o 563.7



1-Morpholin-4-y1-2-(6-{[1-[5-  (1-pheny-1H-tetrazol-5- ylsulfa
ny1)-furan-2-ylkmeth- (E)-ylideneyam in* benzothiazol-2-ylsulfany1)-
ethanone D 24 o 10'  or 466.4 2-(6-{[1-(2,6-Dichloro-
pheny1)-meth4E)-ylideneF amino}-benzothiazol-2-
ylsulfanyI)-1-morpholin-4-yl- ethanone 



D 25 CCN ce * n sc_o 523.4  2-(64[1-(4-lodo-phenyl)-
meth-(E)-ylidenel-am in* benzothiazo1-2-sulfany1)-1-
morpholin-4-yl-ethanone D 26 ce sN-A sc_ci Ili 4155 .
2-(6-([144-Fluoro-pheny1)- meth-(E)-ylidenel-am in*
benzothiazol-2idsulfany1)-1- morpholin-4-yl-ethanone 



D   27  431.5 2-Fluoro-N42-(2-morpholin-4 y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y11- benzamide D  27 s S  



28 o  41 S-Sj-N- \ Ns<2 `-o 0 0C H3 443.5 2-Methoxy-N42-(2-morpholin
4-y1-2-oxo-ethylsulfany1)- benzothiazol-6-y1)- D 29  482.4 



34-Dichloro-N-[2-(2- morpholin-4-y1-2-oxo-
ethylsulfany1)-benzothiazol-6- yll-benzamide D  a a    30 o 4*(chi,
ss-ThrN,,CH, o 



425.5 216-(1,3-Dioxo-1,3-dihydro- isoindo1-2-y1)-benzothiazol-2-
ylsulfanylj-N,N-diethyl- acetamide D 31 H,N Cy 531.7
2-(6-Amino-benzothiazol-2- ylsulfanyn-N-(2-(2-morpholin
4-y1-2-oxo-ethylsulfany1)- benzothiazol-6-y1)-acetamide D 32 



o 419.6 Cyclohexanecarboxylic acid [2-(2-morpholin-4-y1-2-oxo-
ethylsulfany1)-benzothiazol-6- y1]-amide D  co Cik t(SN'") o    33 o 



043N ii, s 4636 2-(1 -Methyl-I H-imidazol-2-
ylsutfanyn-N-[2-(2-morpholin 4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y8-acetamide  34 CCNy-s o s N--ci 516.7
2-(Benzothiazol-2-ylsulfany1)- N-[2-(2-morpholin4-y1-2-oxo-
ethylsulfany1)-benzothiazol-6- y1Facetamide 0 35 0 --1" 0 



602.8 2-(4,5-Dipheny1-4H- [1,2,4]triazol-3-ylsulfany1)-N-
[2-(2-morpholin-4-y1-2-oxo- ethylsulfany1)-benzothiazol-6
yll-acetamide D   36  'Ors 604.8 2-(4-Methy1-5-naphthalen-1-
ylmethy1-4H-[1,241triazol-3- ylsulfany1)-N42-(2-morpholin-
4-y1-2-oxo-elhylsulfanyhbenzothiazol-6-y11-acetamide D 37 bC? 



srig----- II4 540.7 2-(4-Methyl-5-phenyl-41-I-
[1,2,4]triazol-3-ylsulfany4)-N- [2-(2-morpholin-4-y1-2-oxo-
ethylsulfany1)-benzothiazol-6- y1]-acelamide D 38 . 477.6
N42-(2-Morpholin-4-y1-2-oxo- ethylsulfany1)-benzothiazol-6-
)4]-2-naphthalen-1-yl- acetamide 



D 39 0 ,0sls o 470.6 1-(4-Benzothiazol-2-)4-
piperazin-1-y1)-2-(6-ethoxy- benzothiazol-2-ylsulfanyly ethanone D 40
441.6 2-(6-Amino-benzothiazol-2- ylsulfany1)-1-(4-benzothiazol- 



2-yl-piperazin-1-y1)-ethanone D  Ns 11,N o    41  ; S0 laN 2924
2-(Benzothiazol-2-ylsulfany1)- 1-piperidin-1-yl-ethanone D 



42 N-_ 40.._.s(, N\-- 0 277.3 2-0 H-Benzoimidazol-2-
ylsulfany1)-1-morphotin-4-yl- ethanone D 43 IP ' so N\--< N-N
C---..../ 289.4 



1-Azepan-1-y1-2-(1H- benzoimidazol-2-ylsulfany1)- ethanone D 4 101
`)-9 0 N \-4 0 CH 2894 2-(1H-Benzoimidazol-2-
ylsulfany1)-1-(4-methyl- piperidin-1-y1)-ethanone D   45 . NI\ S0 



N\- 1C) 261.3 2-(1H-Benzoimidazol-2- y1sulfany1)-1-pyrrolidln-1-yl-
ethanone D 46 a a 352.5 2-(1H-Benzoimidazol-2-
ylsulfanyI)-1-(4-phenyl- piperazin-111)-ethanone D 47 



* IL SN a2-yI)-ethanone 324.4 2-(Benzooxazol-2-ylsulfany1)-
1-(3,4-dihydro-1H-lsoquinolin D 48 OH0 0so,-- c;SN- \ c/ 320.4
2-(2-Oxo-2-piperidin-1-yl- ethsdsulfany1)-benzooxazole- 5-carbox)4ic
add D  



49 .I N, -SN-) s\' 0 337.4 2-(6-Nitro-benzothiazol-2-
y1sulfany1)-1-piperidin-1 -yl- ethanone D 50 o ritN '.]ss di]..] "Th
4N__N rt 



426.6  1 -(4-Benzothiazol-2-yl- piperazin-1-yI)-2-
(benzothiazol-2-ylsulfany1)- ethanone D 51 C 011,  ON s 428.6
2-(1-PhenyI-1 H- henzoimidazol-2-ylsulfany1)-1
(4-phema-piperazin-1-y1)- ethanone D 



52 0 fir ss_ A c-No 414.5 246-Nitra-benzothiazol-2-
ylsulfanyI)-1-(4-phenyl- piperazin-1-yI)-ethanone D 53     It s.-tork
rigN '0 C5-- 4206 2-[5-(Benzothiazol-2- ylsulfanylmethyl)-
[1,3,4]oxadiazo1-2-ylsulfanyII- N-cyclohexyl-acetamide 



D   g H.NYS1 0N'Th N1,""N,.,..."4 L-t-} 440.6 N-1242-0xo-2-(4-phanyl-
piperazin-1-y1)-ethylsulfanyll- benzothiazol-6--             k
proplonamide D 55 01 ' S 



S 0 3214 2-(6-Nitro-benzothiazol-2- ylsulfany1)-1-pyrrolidin-1-yl-
ethan one D 56 IS_ O-CC s s \ -4 () 425.6 4-Methyl-N-[2-(2-oxo-2-
piperidin-1-yl-ethylsulfanyI)- benzolhiazo1-6-y1)- benzamide 



D 57 s..."I d---N^1 H,C1",,Nic-) o 426.6 N-(242-0xo-2-(4-phenyl-
piperazin-1--ethylsulfanyll- benzothiazol-6-y1}-acetamide D 58 S_s
432.0 4-Chloro-N42-(2-oxo-2- pyrrolidin-1-yl-ethylsulfanyI)-
benzothiazol-6-ylb 



benzamide D  so4 0    59 '-S 4111 OR 0 293A
2-(6-Amino-benzolhiazol-2- ylsulfanyI)-1-pyrrolldin-1-yl- 



ethanone D 60 CC IS- N o 410.5 3-(4-Benzothiazol-2-yl-
piperazin-1-y0-1-(4-fluoro- phenyI)-pyrrolidine-2,5-dione D 61 0 N  0
/ SN N 323.4 



aisoquinolin-2-yI)-elhanone 2-(1H-Benzoimidazol-2-
ylsulfanyI)-1-(3,4-dihydro-1H D 62 0 NS/-CH, 0"-OH, 277.4 N,
N-Diethy1-2-(5-methy1-1H- benzoim idazol-2-ylsulfany1)- acetamide D
63 SN 



140 )-S- \e-O 0 278.4 2-(Benzothiazol-2-ylsulfany1)-
1-pyrrolidin-1-yl-ethanone D 64  sN,- s - 0 coN' --I o a', '-cH, .6
3,4-Dimethoxy-N42-(2- morpholin-4-y1-2-oxo-
ethylsulfany1)-benzothiazol-6- 



yibbenzamide D 65 N ir -_ NO 4111o 476.4 2-Bromo-N42-(2-oxo-2-
pyrrolidin-111-ethylsulfanyly benzothiazol-6-y1]- benzamide D 66 0
bl, 



N S s 0 335.5 1[2-(Benzothiazol-2- yisulfany1)-acetyll-piperidine-
4-carboxylic acid amide D 67 0 Hz 0 ' 319.4 1-[2-(Benzooxazol-2-
ylsulfany1)-acetyl]- 4-carboxylic acid amide 



D  68 0 FI, # " N 318.4 1-[2-(1H-Benzoimidazol-2-
ylsulfanylyacetyll-piperidine- 4-carboxylic acid amide D 69 * NA H3C
...i5o Hp 456.6 



1.-12-(4-Ethy1-5-phenyl-4H- [1,2,4]blazol-3-ylsulfanyly acetyl]-0
,4115ipiperidiny1-4'- carboxylic acid amide D 70 # N-11?00 H2N 401.5
1'42-0 H-Benzoimidazol-2- ylsulfany1)-acetyll- [1,41bipiperidinyl-41-
carboxylic acid amide D 71 



s-k.,r--NN * c-NrNI,,.... j o 387.5 2-(Benzothiazol-2-ylsulfany1)-
144-(4-fluoro-phenyl)- piperazin-1-ylkethanone D   72 QN: S--NrN*
sThrm._i* 0 459.6 



1-(4-Benzhydryl-piperazin-1- ylsuffany1)-ethanone
y0-2-(benzothiazol-2- D 73 0N 0 CI 449.0 144-(3-Chloro-phenyl)- pipe
razin-1-yI]-2-(6-nitro- benzothiazol-2-ylsulfanyh- etha none D 74 (0\
N-7 CNt,C' 



el \)-- s 0 0 312.8 2-(5-Chloro-benzooxazol-2-
ytsulfany0-1-morpholin-4+ ethanone D 75 rs--s ,c-...1)0c.)_,r- \--0
454.6 N-{242-0xo-2-(4-phenyl- piperazin-1-y1)-ethylsulfanyll-
benzothiazol-6-y0- butyramide D 76  



N.-=-{S-N1N  so 0 0 V 353.4 2-(Benzooxazol-2-ylsullanyd)-
1-(4-pheny1-piperazin-1-y1)- etha none D 77 N-rsi oNr^) H2NL.-- 110 a
419.0 2-(6-Amino-benzothiazol-2- ylsulfany1)-114-(4-chloro-
pheny1)-piperazin-1-- 



A ethanone D  78 R=t1 5-}_cmiN.B....cyN3 CH 495.6
2-(Benzooxazol-2-yisulfanyl) 144-(4-p-tolyl-phthalazin-1-
A-piperazin-1-y1Fethanone D  79 irr.-NN ---r" - Lt0 iH, H,CV 



368.5 2-{11(2,6-Dim ethyl- phenylcarbamoyh-methylt-
1H-benzoimiclazol-2- ylsulfanylbacetamide D 80 N it a 40 0 0 387.9
2-(Benzooxazol-2-ylsulfany)- 1-[4-(4-chloro-phenyl)-
piperazin-1-yl]-ethanone D   



81 * DI-1, 3374 isoqulinis3linti--2D-iyhlY)-d2r-e(11-mtthyl-
1H-benzoimidazol-2- ylsulfanyI)-ethanone D 82 0 *51-1( 0 OiS--0 0'
401.5 2-(1-Benzenesulfony1-1H- benzoimidazol-2-ylsulfany1)-1 
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[0000118] The invention has been described in terms of preferred
embodiments thereof, but is more broadly applicable as will be
understood by thcse skilled in the art. The scope of the invention is
only limited by the following claims.  CLAIMS  1.A pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a
compound having the following general Formula I or a pharmaceutically
acceptable salt thereof: R1 R2    Formula I wherein A is N or C-R5
and B is N or C-R6, wherein R5 and R6 are independently selected from
the group consisting of hydrogen, substituted or unsubstituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl,
heteroaryl, hydroxy, alkyloxy, aryloxy, heteroaryloxy, acyloxy,
arylacyloxy, heteroarylacyloxy, alkylsulfonyloxy, arylsulfonyloxy,
thio, alkylthio, arylthio, amino, alkylamino, dialkylamino,
cycloalkylamino, heterocycloalkylamino, arylamino, heteroarylamino,
acylamino, arylacylamino, heteroarylacylamino, alkylsulfonylamino,
arylsulfonylamino, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamoyl, substituted carbamoyl, halogen, cyano,
isocyano, and nitro, or optionally R5 andR6 together with the carbons
they are  attached to form a substituted or unsubstituted ring, which
may be aromatic or non-aromatic and optionally includes one or more
heteroatoms in the ring and is optionally is fused with an aromatic
or aliphatic ring; 



X is selected from the group consisting of 0, S and N-R7, wherein R7
is selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heteroaryl,
acyl, aminosulfonyl, substituted aminosulfonyl, alkoxycarbonyl,
cycloalkyloxycarbonyl, aryloxycarbonyl, carbamoyl, and substituted
carbamoyl; and Y and Z are independently selected from the group
consisting of 0, S and N-R7, wherein R7 is selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, arylalkyl, aryl, heteroaryl, acyl, arylacyl,
heteroarylacyl, sulfonyl, aminosulfonyl, substituted aminosulfonyl,
alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl, carbamoyl,
and substituted carbamoyl; Rl and R2 are independently selected from
the group consisting of hydrogen, substituted or unsubstituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl,
heteroaryl, alkyloxy, aryloxy, heteroaryloxy, acyloxy, arylacyloxy,
heteroarylacyloxy, alkylsulfonyloxy, arylsulfonyloxy, alkylthio,
arylthio, alkylamino, dialkylamino, cycloalkylamino,
heterocycloalkylamino, arylamino, heteroarylamino, acylamino,
arylacylamino, heteroarylacylamino, alkylsulfonylamino,
arylsulfonylamino, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl,  heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamoyl, substituted carbamoyl, cyano, isocyano,
and nitro, or optionally R' and R2 togetherwith the carbon they are
attached to may form a substituted or unsubstituted ring, which
optionally includes one or more heteroatoms in the ring and
optionally is fused with an aromatic or aliphatic ring; 123 and R4
are independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl,
aryl, heteroaryl, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamoyl, and substituted carbamoyl, or optionally
R3 and R4 together with the nitrogen atom they are attached to form a
substituted or unsubstituted ring, which optionally includes one or
more heteroatoms in the ring and optionally is fused with an aromatic
or aliphatic ring; and R1 or R2 and R3 or R4 together with the carbon
or nitrogen they are attached to and the carbon that Z is attached to
optionally form a substituted or unsubstituted ring, which optionally
includes one or more heteroatoms in the ring. 2.The composition of
claim 1, wherein each of R' andR2 is hydrogen. 3The composition of
claim 1, wherein Y is sulfur. 4.The composition of claim 1, wherein
said Z is oxygen.   5. The composition of claim 1, wherein R3 and R4
together with the nitrogen atom they are attached to form a
substituted ring. 



6. The composition of claim 1, wherein the compound of Formula I is
selected from the group consisting of: N-[2-(2-Morpholin-4-
y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]-3-phenylpropionamide;
N-[2-(2-Oxo-2-piperidin-l-yl-ethylsulfany1)-
benzothiazol-6-yl]-propionamide; 1'-[2-(Benzooxazol-2-
ylsulfany1)-acetyl]-[1,41]bipiperidinyl-4'-carboxylic acid amide;
3-(Benzothiazol-2-ylsulfany1)-1-benzyl-pyrrolidine-2,5- dione;
2-Methyl-N-[2-(2-morpholin-4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1]-benzamide; 2,4-Dichloro-N-[2-(2-morpholin-4-
y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]-benzamide; 1-(3,4-
Dihydro-1H-isoquinolin-2-y1)-2-(6-ethoxy-benzothiazol-2-
ylsulfany1)-ethanone; 2-(1H-Benzoimidazol-2-ylsulfany1)-1-[4-(4-
fluoro-pheny1)-piperazin-l-y1]-ethanone; 1'-[2-(Benzothiazol-2-
ylsulfany1)-acetyl]-[1,4']bipiperidinyl-4I-carboxylic acid amide;
2-(6-Amino-benzothiazol-2-ylsulfany1)-1-(4-benzylpiperazin-1-y1)-etha
none; 2-(Benzooxazol-2-ylsulfany1)-1-(4-
benzyl-piperazin-1-y1)-ethanone; 1-[3-(2-Methoxy-benzoy1)-
piperidin-1-y1]-2-(5-methy1-1H-benzoimidazol-2-ylsulfany1)- ethanone;
3-Methyl-N-[2-(2-morpholin-4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1]-benzamide; 2-(6-Ethoxy-benzothiazol-2-
ylsulfany1)-1-(4-phenyl-piperazin-l-y1)-ethanone; 2-
Diethylcarbamoylmethylsulfanyl-benzoimidazole-l-carboxylic acid
cyclohexylamide; 2-(6-Amino-benzothiazol-2-ylsulfany1)-1-
morpholin-4-yl-ethanone; 2-(6-01-(4-Bromo-pheny1)-meth-(E)-
ylidene]-amino}-benzothiazol-2-ylsulfany1)-1-morpholin-4-ylethanone;
2-(6-{[1-(4-Chloro-pheny1)-meth-(E)-ylidenel-amino)-
benzothiazol-2-ylsulfany1)-1-morpholin-4-yl-ethanone; 2-(6-{[1-
Anthracen-9-yl-meth-(E)-ylidene]-aminol-benzothiazol-2-
ylsulfany1)-1-morpholin-4-yl-ethanone; 2-Bromo-N-[2-(2-
morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- benzamide;
N-[2-(2-Morpholin-4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1]-benzamide; 4-Butoxy-N-[2-(2-morpho1in-4-y1-2-
oxo-ethylsulfany1)-benzothiazol-6-y1]-benzamide; 1-Morpholin-4-
y1-2-(G-([1-[5-(1-phenyl-1H-tetrazo1-5-ylsulfany1)-furan-2-y1]-
meth-(E)-ylidene]-aminol-benzothiazol-2-ylsulfanyl)-ethanone; 2-
(6-([1-(2,6-Dichloro-pheny1)-meth-(E)-ylidene]-aminolbenzothiazol-2-y
lsulfany1)-1-morpho1in-4-yl-ethanone; 2-(6-([1-
(4-Iodo-pheny1)-meth-(E)-ylidene]-aminol-benzothiazol-2-
ylsulfany1)-1-morpholin-4-yl-ethanone;
2-(6-([1-(4-Fluoropheny1)-meth-(E)-ylidene]-aminol-benzothiazol-2-yls
ulfany1)-1- morpholin-4-yl-ethanone;
2-Fluoro-N-[2-(2-morpholin-4-y1-2-oxoethylsulfany1)-benzothiazol-6-y1
]-benzamide; 2-Methoxy-N-[2-(2-
morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- benzamide;
3,4-Dichloro-N-[2-(2-morpholin-4-y1-2-oxoethylsulfany1)-benzothiazol-
6-y1]-benzamide;
2-[6-(1,3-Dioxo-1,3-dihydro-isoindo1-2-y1)-benzothiazol-2-ylsulfany1]
-N,N-diethyl-acetamide; 2-(6-Amino-benzothiazol-2-ylsulfany1)-N-[2-
(2-morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- acetamide;
Cyclohexanecarboxylic acid [2-(2-morpholin-4-y1-2-
oxo-ethylsulfany1)-benzothiazol-6-y1]-amide;
2-(1-Methy1-1H-imidazol-2-ylsulfany1)-N-[2-(2-morpholin-4-y1-2-oxo-et
hylsulfany1)-benzothiazo1-6-y1]-acetamide; 2-(Benzothiazol-2-
ylsulfany1)-N-[2-(2-morpholln-4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1]-acetamide;



cycloalkyl, heterocycloalkyl, arylalkyl, aryl, heteroaryl, hydroxy,
alkyloxy, aryloxy, heteroaryloxy, acyloxy, arylacyloxy,
heteroarylacyloxy, alkylsulfonyloxy, arylsulfonyloxy, thio,
alkylthio, arylthio, amino, alkylamino, dialkylamino,
cycloalkylamino, heterocycloalkylamino, arylamino, heteroarylamino,
acylamino, arylacylamino, heteroarylacylamino, alkylsulfonylamino,
arylsulfonylamino, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl,  carbamoyl, substituted carbamoyl, halogen, cyano,
isocyano, and nitro, or optionally R5 and R6 togetherwith the carbons
they are attached to form a substituted or unsubstituted ring, which
may be aromatic or non-aromatic and optionally includes one or more
heteroatoms in the ring and is optionally is fused with an aromatic
or aliphatic ring; X, Y and Z are independently selected from the
group consisting of 0, S and N-R7, wherein R7 is selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, arylalkyl, aryl, heteroaryl, acyl, arylacyl,
heteroarylacyl, sulfonyl, aminosulfonyl, substituted aminosulfonyl,
alkoxycarbonyl, cycloalkyloxycarbonyl, aryloxycarbonyl, carbamoyl,
and substituted carbamoyl; R1 and R2 are independently selected from
the group consisting of hydrogen, substituted or unsubstituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl,
heteroaryl, alkyloxy, aryloxy, heteroaryloxy, acyloxy, arylacyloxy,
heteroarylacyloxy, alkylsulfonyloxy, arylsulfonyloxy, alkylthio,
arylthio, alkylamino, dialkylamino, cycloalkylamino,
heterocycloalkylamino, arylamino, heteroarylamino, acylamino,
arylacylamino, heteroarylacylamino, alkylsulfonylamino,
arylsulfonylamino, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, carboxy, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamoyl, substituted carbamoyl, cyano, isocyano,
and nitro, or optionally R1 andR2 together with the carbon they are
attached to may form a substituted or unsubstituted ring, which
optionally  includes one or more heteroatoms in the ring and
optionally is fused with an aromatic or aliphatic ring; R3 and R4 are
independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arylalkyl, aryl,
heteroaryl, acyl, arylacyl, heteroarylacyl, alkylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, hydroxysulfonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, aminosulfonyl, substituted
aminosulfonyl, alkoxycarbonyl, cycloalkyloxycarbonyl,
aryloxycarbonyl, carbamoyl, and substituted carbamoyl, or optionally
R3 and R4 together with the nitrogen atom they are attached to form a
substituted or unsubstituted ring, which optionally includes one or
more heteroatoms in the ring and optionally is fused with an aromatic
or aliphatic ring; and RI or R2 and R3 or R4 together with the carbon
or nitrogen they are attached to and the carbon that Z is attached to
optionally form a substituted or unsubstituted ring, which optionally
includes one or more heteroatoms in the ring,  for use in the
treatment or prophylaxis of a viral infection or disease associated
therewith. 



9. The use of claims, wherein each of Rland R2 is hydrogen. 10. The
use of claim 8, wherein Y is sulfur. 11. The use of claim 8, wherein
said Z is oxygen.  12. The use of claim 8, wherein F? andR4 together
with the nitrogen atom they are attached to form a substituted ring.
13. The use of claim 8, wherein the compound of Formula I is selected
from the group consisting of: N-[2-(2-Morpholin-4-y1-2-
oxo-ethylsulfany1)-benzothiazol-6-y1]-3-phenyl-propionamide;
N[2-(2-0xo-2-piperidin-l-yl-ethylsulfany1)-benzothiazol-6-y1]-
propionamide; 1'-[2-(Benzooxazol-2-ylsulfany1)-acetyl]-
[1,4Hbipiperidinyl-4'-carboxylic acid amide; 3-(Benzothiazol-2-
ylsulfany1)-1-benzyl-pyrrolidine-2,5-dione; 2-Methyl-N-[2-(2-
morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- benzamide:
2,4-Dichloro-N-[2-(2-morpholin-4-y1-2-oxoethylsulfany1)-benzothiazo1-
6-y1]-benzamide;
1-(3,4-Dihydro-1Hisoquinolin-2-yl)-2-(6-ethoxy-benzothiazol-2-ylsulfa
nyl)- ethanone;
2-(1H-Benzoimidazol-2-ylsulfany1)-1-[4-(4-fluoropheny1)-piperazin-1-y
1]-ethanone; 1'-[2-(Benzothiazol-2-
ylsulfany1)-acetyl]-[1,41]bipiperidinyl-4I-carboxylic acid amide;
2-(6-Amino-benzothiazol-2-ylsulfany1)-1-(4-benzylpiperazin-1-y1)-etha
none; 2-(Benzooxazol-2-ylsulfany1)-1-(4-
benzyl-piperazin-l-y1)-ethanone; 1-[3-(2-Methoxy-benzoy1)-
piperidin-l-y1]-2-(5-methy1-1H-benzoimidazol-2-ylsulfany1)- ethanone;
3-Methyl-N-[2-(2-morpholin-4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1]-benzamide; 2-(6-Ethoxy-benzothiazol-2-
ylsulfany1)-1-(4-phenyl-piperazin-1-y1)-ethanone; 2-
Diethylcarbamoylmethylsulfanyl-benzoimidazole-l-carboxylic acid
cyclohexylamide; 2-(6-Amino-benzothiazol-2-ylsulfany1)-1-
morpholin-4-yl-ethanone; 2-(6-{[1-(4-Bromo-pheny1)-meth-(E)-
ylidene]-aminol-benzothiazol-2-ylsulfany1)-1-morpholin-4-ylethanone;
2-(6-{[1-(4-Chloro-pheny1)-meth-(E)-ylidene]-aminolbenzothiazol-2-yls
ulfany1)-1-morpholin-4-yl-ethanone; 2-(6-{[1-
Anthracen-9-yl-meth-(E)-ylidene]-amino}-benzothiazol-2-
ylsulfany1)-1-morpholin-4-yl-ethanone; 2-Bromo-N-[2-(2-
morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- benzamide;
N-[2-(2-Morpholin-4-y1-2-oxo-ethylsulfany1)-
benzothiazol-6-y1]-benzamide; 4-Butoxy-N-[2-(2-morpholin-4-y1-2-
oxo-ethylsulfany1)-benzothiazol-6-y1]-benzamide; 1-Morpholin-4-
y1-2-(6-([1-[5-(1-pheny1-1H-tetrazol-5-ylsulfany1)-furan-2-y1]-
meth-(E)-ylidene]-aminol-benzothiazol-2-ylsulfany1)-ethanone; 2-
(6-{[1-(2,6-Dichloro-pheny1)-meth-(E)-ylidenel-aminolbenzothiazol-2-y
lsulfany1)-1-morpholin-4-yl-ethanone; 2-(6-{[1-
(4-Iodo-pheny1)-meth-(E)-ylidene]-aminol-benzothiazol-2-
ylsulfany1)-1-morpholin-4-yl-ethanone;
2-(6-{[1-(4-Fluoropheny1)-meth-(E)-ylidene]-aminol-benzothiazol-2-yls
ulfanyl)-1- morpholin-4-yl-ethanone;
2-Fluoro-N-[2-(2-morpholin-4-y1-2-oxoethylsulfany1)-benzothiazol-6-y1
]-benzamide; 2-Methoxy-N-[2-(2-
morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- benzamide;
3,4-Dichloro-N-[2-(2-morpholin-4-y1-2-oxoethylsulfany1)-benzothiazol-
6-y1]-benzamide;
2-[6-(1,3-Dioxo-1,3-dihydro-isoindo1-2-y1)-benzothiazol-2-ylsulfany1]
-N,N-diethyl-acetamide; 2-(6-Amino-benzothiazol-2-ylsulfany1)-N-[2-
(2-morpholin-4-y1-2-oxo-ethylsulfany1)-benzothiazol-6-y1]- acetamide;
Cyclohexanecarboxylic acid [2-(2-morpholin-4-y1-2-



17. The use of claim 16, wherein the flavivirus virus is selected
from the group consisting of Dengue virus, West Nile virus, yellow
fever virus, Japanese encephalitis virus, and tick-borne encephalitis
virus.  18. The use of claim 16, wherein said viral infection is
associated with a condition selected from the group consisting of
Dengue fever, Yellow fever, West Nile, St. Louis encephalitis,
Hepatitis C, Murray Valley encephalitis, and Japanese encephalitis.
19. The use of claim 16, wherein said virus is a Dengue virus.  20.
The use of claim 19, wherein said Dengue virus is selected from the
group consisting of DEN-1, DEN-2, DEN-3, and DEN-4.  21. The use of
claim 19, wherein said viral infection is associated with Dengue
fever.  22. The use of claim 21, wherein said Dengue fever is
selected from the group consisting of classical dengue fever, dengue
hemorrhagic fever syndrome, and dengue shock syndrome.  23. The use
of claim 8, which further comprises co-administration of at least one
agent selected from the group consisting of antiviral agent, vaccine,
and interferon.  24. The use of claim 23, wherein said antiviral
agent is Ribavirin.  25. The use of claim 23, wherein said antiviral
agent is cidofovir. 26. The use of claim 23, wherein said interferon
is pegylated. 


