
SUBSTITUTED ARYL ACYLTHIOUREAS AND RELATED COMPOUNDS;
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60/572,156 filed May 18, 2004, which is hereby
incorporated by reference in its entirety. FIELD OF
THE INVENTION [0001] The present invention provides
arylthiourea derivatives and related compounds, useful
as antiviral agents. Certain arylthiourea derivatives
and related compounds disclosed herein are potent and/
or selective inhibitors of viral replication,
particularly Hepatitis C virus replication. The
invention also provides pharmaceutical compositions
containing one or more arylthiourea derivative or
related compound and one or more pharmaceutically
acceptable carriers, excipients, or diluents. Such
pharmaceutical compositions may contain an
arylthiourea derivative or related compound as the
only active agent or may contain a combination of an
arylthiourea derivative or related compound and one or
more other pharmaceutically active agents. The
invention also provides methods for treating Hepatitis
C viral infections in mammals. BACKGROUND [0002] In
the 1940's the disease originally referred to as viral
hepatitis was distinguished into two separate
disorders termed infectious hepatitis (hepatitis A,
HAV) and homologous serum hepatitis (hepatitis B,
HBV). Transfusion of blood products had been
demonstrated to be a common route of transmission of
viral hepatitis. HBV was originally assumed to be the
causative agent of post-transfusion hepatitis as the
epidemiological and clinical features of the disorder
did not fit those of HAV. [0003] Soon after a
radioimmunoassay for hepatitis B surface antigen
(HBsAg) became available as a tool for identifying
patients infected with HBV, it became apparent that
most patients having post-transfusion hepatitis were
negative for HBsAg. Thus, hepatitis followingblood
transfusion that was not caused by hepatitis A or
hepatitis B and was subsequently referred to as non-A,
non-B hepatitis. [0004] The causative agent of non-A,
non-B hepatitis (hepatitis C virus, HCV) was
discovered in 1989 via screening of cDNA expression
libraries made from RNA and DNA from chimpanzees
infected with serum from a patient with
post-transfusion non-A, non-B hepatitis. To identify
portions of the genome that encoded viral proteins,
the libraries were screened with antibodies from
patients who had non-A, non-B hepatitis. These
investigators went on to show that the virus they
identified was responsible for the vast majority of
cases of non-A, non-B hepatitis. [0005] The hepatitis
C virus is one of the most prevalent causes of chronic
liver disease in the United States. It accounts for
about 15 percent of acute viral hepatitis, 60 to 70
percent of chronic hepatitis, and up to 50 percent of
cirrhosis, end-stage liver disease, and liver cancer.
Almost 4 million Americans, or 1.8 percent of the U.S.
population, have antibodies to HCV (anti-HCV),
indicating ongoing or previous infection with the
virus. Hepatitis C causes an estimated 8,000 to 10,000
deaths annually in the United States. Hepatitis C
virus (HCV) infection occurs throughout the world,
and, prior to its identification, represented the
major cause of transfusion-associated hepatitis. The
seroprevalence of anti-HCV in blood donors from around
the world has been shown to vary between 0.02% and
1.23%. HCV is also a common cause of hepatitis in
individuals exposed to blood products. There have been
an estimated 150,000 new cases of HCV infection each
year in the United States alone during the past
decade. [0006] The acute phase of HCV infection is
usually associated with mild symptoms. However,
evidence suggests that only 15%-20% of the infected
people will clear HCV. Among the group of chronically
infected people, 10-20 % will progress to
life-threatening conditions known as cirrhosis and
another 1-5% will develop a liver cancer called
hepatocellular carcinoma. Unfortunately, the entire
infected population is at risk for these
life-threatening conditions because no one can predict
which individual will eventually progress to any of
them. [0007] HCV is a small, enveloped,
single-stranded positive RNA virus in the Flaviviridae
family. The genome is approximately 10,000 nucleotides
and encodes a single polyprotein of about 3,000 amino
acids. The polyprotein is processed by host cell and
viral proteases into three major structural proteins
and several non-structural proteins necessary for
viral replication.Several different genotypes of HCV
with slightly different genomic sequences that
correlate with differences in response to treatment
with interferon alpha have since been identified.
[0008] HCV replicates in infected cells in the
cytoplasm, in close association with the endoplasmic
reticulum. Incoming positive sense RNA is released and
translation is initiated via an internal initiation
mechanism. Internal initiation is directed by a
cis-acting RNA element at the 5' end of the genome;
some reports have suggested that full activity of this
internal ribosome entry site, or IRES, is seen with
the first 700 nucleotides, which spans the 5'
untranslated region (UTR) and the first 123 amino
acids of the open reading frame (ORF). All the protein
products of HCV are produced by proteolytic cleavage
of a large (approximately 3000 amino acid)
polyprotein, carried out by one of three proteases:
the host signal peptidase, the viral selfcleaving
metalloproteinase, NS2, or the viral serine protease
NS3/4A. The combined action of these enzymes produces
the structural proteins (C, El and E2) and
non-structural (NS2, NS3, NS4A, NS4B, NS5A, and NS5B)
proteins that are required for replication and
packaging of viral genomic RNA. NS5B is the viral
RNA-dependent RNA polymerase (RDRP) that is
responsible for the conversion of the input genomic
RNA into a negative stranded copy (complimentary RNA,
or cRNA; the cRNA then serves as a template for
transcription by NS5B of more positive sense
genomic/messenger RNA. [0009] An effective vaccine is
greatly needed, yet development is unlikely in the
near future because: i) lack of an efficient cell
culture system and small animal models; ii) a weak
neutralizing humoral and protective cellular immune
response; iii) marked genetic variability of 



the virus, and iv) the lack of a viral proofreading
mechanism. [0010] Several institutions and
laboratories are attempting to identify and develop
anti- HCV drugs. Currently the only effective therapy
against HCV is alpha-interferon, which reduces the
amount of virus in the liver and blood (viral load) in
only a small proportion of infected patients. Alpha
interferon was first approved for use in HCV treatment
more than ten years ago. Alpha interferon is a host
protein that is made in response to viral infections
and has natural antiviral activity. These standard
forms of interferon, however, are now being replaced
by pegylated interferons (peginterferons).
Peginterferon is alpha interferon that has been
modified chemically by the addition of a large inert
molecule of polyethylene glycol. At the present time,
the optimal regimen appears to be a 24- or 48-week
course of the combination of pegylated alpha
interferon and the nucleoside Ribavarin, an oral
antiviral agent that has activity against a broadrange
of viruses. By itself, Ribavarin has little effect on
HCV, but adding it to interferon increases the
sustained response rate by two- to three-fold.
Nonetheless, response rates to the combination
interferon/ Ribavarin therapy are moderate, in the
range 50-60%, although response rates for selected
genotypes of HCV (notably genotypes 2 and 3) are
typically higher. Among patients who become HCV RNA
negative during treatment, a significant proportion
relapse when therapy is stopped. [001 1] In addition,
there are often significant adverse side effects
associated with each of these agents. Patients
receiving interferon often present with flu-like
symptoms. Pegylated interferon has been associated
with bone marrow suppressive effects. Importantly,
alpha interferon has multiple neuropsychiatric
effects. Prolonged therapy can cause marked
irritability, anxiety, personality changes,
depression, and even suicide or acute psychosis.
Interferon therapy has also been associated with
relapse in people with a previous history of drug or
alcohol abuse. [0012] Side effects of Ribavarin
treatment include histamine-like side effects (itching
and nasal stuffiness) and anemia due to dose related
hemolysis of red cells and histamine like side
effects. [0013] Taken together, the proceeding facts
indicate a significant need for effective small
molecule inhibitors of hepatitis C virus replication
that do not suffer from the above-mentioned drawbacks.
SUMMARY OF THE INVENTION [0014] The invention provides
compounds of Formula I (shown below) and includes
certain aryl acylthiourea derivatives and related
compounds, which possess antiviral activity. The
invention provides compounds of Formula I that are
potent and/ or selective inhibitors of Hepatitis C
virus replication. The invention also provides
pharmaceutical compositions containing one or more
compound of Formula I, or a salt, solvate, or acylated
prodrug of such compounds, and one or more
pharmaceutically acceptable carriers, excipients, or
diluents. [0015] The invention further comprises
methods of treating patients suffering from certain
infectious diseases by administering to such patients
an amount of a compound of Formula I effective to
reduce signs or symptoms of the disease or disorder.
These infectious diseases include viral infections,
particularly HCV infections. The invention is
particularly includes methods of treating human
patients suffering from an infectious disease, but
alsoencompasses methods of treating other animals,
including livestock and domesticated companion
animals, suffering from an infectious disease. [0016]
Methods of treatment include administering a compound
of Formula I as a single active agent or administering
a compound of Formula I in combination with one or
more other therapeutic agents. [0017] Thus in a first
aspect the invention includes compounds of Formula I :
Formula I or a pharmaceutically acceptable salt
thereof. [0018] Ai and A2 are independently optionally
substituted Ci-Ci 2alkyl, optionally substituted mono-
or di-(Ci-C 8alkyl)amino, optionally substituted C2-Ci
2alkenyl, optionally substituted C3-C8cycloalkyl, a
partially unsaturated or aromatic carbocyclic group,
or an optionally substituted saturated, partially
unsaturated, or aromatic heterocyclic group; wherein
at least one of Al and A2 is an optionally substituted
aromatic carbocyclic group or an optionally
substituted aromatic heterocyclic group. [0019] X and
W are independently O, S, NR, or absent, where R is
hydrogen, optionally substituted Cl-C6alkyl, or
optionally substituted aryl(C0-C4alkyl). [0020] V is
C1-C6 alkyl, C2-C6alkenyl, C3-C7cycloalkyl, or absent;
and Y is C1-C6 alkyl, C1-C6 alkyl substituted with
C3-C7cycloalkyl, C2-C6alkenyl, C3-C7cycloalkyl, or
absent; wherein when V is absent, W is absent; and Z
is carbonyl, thiocarbonyl, imino, or Ci- C6alkylimino.
[0021] Rl and R are independently hydrogen or Ri and
R2 are independently Ci- C6alkyl, C2-C alkenyl, or C
-C alkynyl, each of which is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkoxy, Ci-C 2haloalkyl, and Ci-
C2haloalkoxy, or Ri and R2 are joined to form a 5- to
7-membered saturated or mono-unsaturated ring
optionally containing one additional heteroatom chosen
from N, S, and O, which 5- to 7- membered saturated or
mono-unsaturated ring is substituted with 0 to 3
substituentsindependently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-C 4alkoxy, mono- and
di- (Ci-C4alkyl)amino, Ci-C 2haloalkyl, and Ci-C
2haloalkoxy. [0022] Certain compounds of Formula I
disclosed herein exhibit good activity in an HCV
replication assay, such as the HCV replicon assay set
forth in Example 8, which follows. Preferred compounds
of Formula I exhibit an EC50 of about 10 micromolar or
less, or more preferably an EC5O of about 1 micromolar
or less; or still more preferably an EC5Oof about 500
nanomolar or less in an HCV replicon assay. DETAILED
DESCRIPTION OF THE INVENTION CHEMICAL DESCRIPTION AND
TERMINOLOGY [0023] Prior to setting forth the
invention in detail, it may be helpful to provide 



definitions of certain terms to be used herein.
Compounds of the present invention are described using
standard nomenclature. Unless defined otherwise, all
technical and scientific terms used herein have the
same meaning as is commonly understood by one of skill
in the art to which this invention belongs. [0024]
Formula I includes all subformulae thereof. For
example Formula I includes compounds of Formulae
IA-VII and Formulae 1-34. [0025] In certain
situations, the compounds of Formula I may contain one
or more asymmetric elements such as stereogenic
centers, stereogenic axes and the like, e.g.
asymmetric carbon atoms, so that the compounds can
exist in different stereoisomeric forms. These
compounds can be, for example, racemates or optically
active forms. For compounds with two or more
asymmetric elements, these compounds can additionally
be mixtures of diastereomers. For compounds having
asymmetric centers, it should be understood that all
of the optical isomers and mixtures thereof are
encompassed. In addition, compounds with carbon-carbon
double bonds may occur in Z- and E-forms, with all
isomeric forms of the compounds being included in the
present invention. In these situations, the single
enantiomers, i.e., optically active forms, can be
obtained by asymmetric synthesis, synthesis from
optically pure precursors, or by resolution of the
racemates. Resolution of the racemates can also be
accomplished, for example, by conventional methods
such as crystallization in the presence of a resolving
agent, or chromatography, using, for example a chiral
HPLC column.[0026] Where a compound exists in various
tautomeric forms, the invention is not limited to any
one of the specific tautomers, but rather includes all
tautomeric forms. [0027] The present invention is
intended to include all isotopes of atoms occurring in
the present compounds. Isotopes include those atoms
having the same atomic number but different mass
numbers. By way of general example, and without
limitation, isotopes of hydrogen include tritium and
deuterium and isotopes of carbon include 11C, 13C, and
14C. [0028] Certain compounds are described herein
using a general formula that includes variables, e.g.
V, W, X, Y, Z, Al, A2, Rl, and R2. Unless otherwise
specified, each variable within such a formula is
defined independently of other variables. Thus, if a
group is said to be substituted, e.g. with 0-2 R*,
then the group may be substituted with up to two R*
groups and R* at each occurrence is selected
independently from the definition of R*. Also,
combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. [0029] The term "substituted", as used
herein, means that any one or more hydrogens on the
designated atom or group is replaced with a selection
from the indicated group, provided that the designated
atom's normal valence is not exceeded. When the
substituent is oxo (i.e., =0), then 2 hydrogens on the
atom are replaced. When aromatic moieties are
substituted by an oxo group, the aromatic ring is
replaced by the corresponding partially unsaturated
ring. For example a pyridyl group substituted by oxo
is a pyridone. Combinations of substituents and/or
variables are permissible only if such combinations
result in stable compounds or useful synthetic
intermediates. A stable compound or stable structure
is meant to imply a compound that is sufficiently
robust to survive isolation from a reaction mixture,
and subsequent formulation into an effective
therapeutic agent. [0030] The phrase "optionally
substituted" indicates that such groups may either be
unsubstituted or substituted at one or more of any of
the available positions, typically 1, 2, 3, or 4
positions, by one or more suitable groups such as
those disclosed herein. [0031] Suitable groups that
may be present on a "substituted" position include,
but are not limited to, e.g., halogen; cyano;
hydroxyl; nitro; azido; alkanoyl (such as a C2-C
alkanoyl group such as acyl or the like); carboxamido;
alkyl groups (including cycloalkyl groups, having 1 to
about 8 carbon atoms, or 1 to about 6 carbon atoms);
alkenyl and alkynyl groups (including groups having
one or more unsaturated linkages and from 2 to about
8, or 2 to about 6 carbonatoms); alkoxy groups having
one or more oxygen linkages and from 1 to about 8, or
from 1 to about 6 carbon atoms; aryloxy such as
phenoxy; alkylthio groups including those having one
or more thioether linkages and from 1 to about 8
carbon atoms, or from 1 to about 6 carbon atoms;
alkylsulf nyl groups including those having one or
more sulfnyl linkages and from 1 to about 8 carbon
atoms, or from 1 to about 6 carbon atoms;
alkylsulfonyl groups including those having one or
more sulfonyl linkages and from 1 to about 8 carbon
atoms, or from 1 to about 6 carbon atoms; aminoalkyl
groups including groups having one or more N atoms and
from 1 to about 8, or from 1 to about 6 carbon atoms;
aryl having 6 or more carbons and one or more rings,
(e.g., phenyl, biphenyl, naphthyl, or the like, each
ring either substituted or unsubstituted aromatic);
arylalkyl having 1 to 3 separate or fused rings and
from 6 to about 18 ring carbon atoms, with benzyl
being an exemplary arylalkyl group; arylalkoxy having
1 to 3 separate or fused rings and from 6 to about 18
ring carbon atoms, with benzyloxy being an exemplary
arylalkoxy group; or a saturated, unsaturated, or
aromatic heterocyclic group having 1 to 3 separate or
fused rings with 3 to about 8 members per ring and one
or more N, O or S atoms, e.g. coumarinyl, quinolinyl,
isoquinolinyl, quinazolinyl, pyridyl, pyrazinyl,
pyrimidinyl, furanyl, pyrrolyl, thienyl, thiazolyl,
triazinyl, oxazolyl, isoxazolyl, imidazolyl, indolyl,
benzofuranyl, benzothiazolyl, tetrahydrofuranyl,
tetrahydropyranyl, piperidinyl, morpholinyl,
piperazinyl, and pyrrolidinyl. Such heterocyclic
groups may be further substituted, e.g. with hydroxy,
alkyl, alkoxy, halogen and amino. [0032] A dash ("-")
that is not between two letters or symbols is used to
indicate a point of attachment for a substituent. For
example, -(CH2)C3-C8cycloalkyl is attached through
carbon of the methylene (CH2) group. [0033] A bond
represented by a combination of a solid and dashed
line, i.e. , may be either a single or double bond.
[0034] A "pendant ring" is a ring, such as an aryl or
heteroaryl ring, joined to another group by one
covalent bond. A biphenyl group is an example of
phenyl rings that are pendant 



from each other. When a ring is said to be "pendant"
from a group or atom, it is bound to that an atom in
that group or the atom via one single covalent bond.
[0035] A "spiro" compound is a bicyclic compound
having one and only one carbon common to both
rings.[0036] As used herein, "alkyl" includes both
branched and straight chain saturated aliphatic
hydrocarbon groups, having the specified number of
carbon atoms, generally from 1 to about 12 carbon
atoms. The term C]-C6alkyl as used herein indicates an
alkyl group having from 1 to about 6 carbon atoms.
When C0-Cn alkyl is used herein in conjunction with
another group, for example, arylCo-C4 alkyl, the
indicated group, in this case aryl, is either directly
bound by a single covalent bond (C0), or attached by
an alkyl chain having the specified number of carbon
atoms, in this case from 1 to about 4 carbon atoms.
Examples of alkyl include, but are not limited to,
methyl, ethyl, n-propyl, isopropyl, n-butyl,
3-methylbutyl, t-butyl, n-pentyl, and secpentyl.
[0037] For certain embodiments described herein
preferred alkyl groups are lower alkyl groups; those
alkyl groups having from 1 to about 8 carbon atoms,
from 1 to about 6 carbon atoms, or from 1 to about 4
carbons atoms, e.g. C1-C8, C1-C6, and C1-C4 alkyl
groups. [0038] "Alkenyl" as used herein, indicates a
straight or branched hydrocarbon chain comprising one
or more unsaturated carbon- carbon bonds, which may
occur in any stable point along the chain. Alkenyl
groups described herein typically have from 2 to about
12 carbon atoms. For some embodiments described herein
alkenyl groups are lower alkenyl groups, those alkenyl
groups having from 2 to about 8 carbon atoms, e.g.
C2-C8, C2-C6, and C2-C4 alkenyl groups. Examples of
alkenyl groups include ethenyl, propenyl, and butenyl
groups. [0039] "Alkynyl" as used herein, indicates a
straight or branched hydrocarbon chain comprising one
or more triple carbon-carbon bonds that may occur in
any stable point along the chain, such as ethynyl and
propynyl. Alkynyl groups described herein typically
have from 2 to about 12 carbons atoms. Preferred
alkynyl groups are lower alkynyl groups, those alkynyl
groups having from 2 to about 8 carbon atoms, e.g.
C2-C8, C2-C6, and C2-C4 alkynyl groups. [0040]
"Alkoxy" indicates an alkyl group as defined above
with the indicated number of carbon atoms attached
through an oxygen bridge (-O-). Examples of alkoxy
include, but are not limited to, methoxy, ethoxy,
n-propoxy, i-propoxy, n-butoxy, 2-butoxy, t-butoxy,
n-pentoxy, 2- pentoxy, 3- pentoxy, isopentoxy,
neopentoxy, n-hexoxy, 2-hexoxy, 3-hexoxy, and 3-
methylpentoxy. [0041] "Alkenyloxy" indicates an
alkenyl group as define above with the indicated
number of carbon atoms attached through an oxygen
bridge (-O-). Examples of alkenyloxy groups include,
but are not limited to, prop-1-enyloxy,
but-1-enyloxy.[0042] In the term "Alkoxy(alkyl)"
alkoxy and alkyl are as defined above and the point of
attachment is on the alkyl group. For example
Ci-C6alkoxy(Ci-C 4alkyl) indicates an alkoxy group
having from 1 to about 6 carbon atoms attached through
its oxygen atom to an alkyl group having from 1 to
about 4 carbon atoms and further attached to the core
molecule through a carbon atom in the Ci-C alkyl
portion. [0043] "Alkyloxoacetylamino" is a group of
the formula , wherein the alkyl is an alkyl group as
defined herein having the indicated number of carbon
atoms. [0044] "Alkanoyl" indicates an alkyl group as
defined above, attached through a keto (- (C=O)-)
bridge. Alkanoyl groups have the indicated number of
carbon atoms, with the carbon of the keto group being
included in the numbered carbon atoms. For example a
C2alkanoyl group is an acetyl group having the formula
CH3(C=O)-. [0045] As used herein the term
"alkanoyloxy" indicates an alkanoyl group as defined
above, having the indicated number of carbon atoms,
attached through an oxygen (-O-) bridge. Examples of
alkanoyloxy groups include groups of the formula
CH3(CH2)(C=O)-O- and the like. [0046] As used herein
the term "mono- and/ or di-alkylcarboxamide" refers to
groups of formula (alkyl 0-NH-(C=O)- and (alkyl
0(alkyl 2)-N-(C=O)- in which the alkyh and alkyl2
groups are independently chosen alkyl groups as
defined above having the indicated number of carbon
atoms. [0047] Mono and/ or di-alkylcarboxamide also
refers to groups of the formula -NH(C=O)(alkyli) and
-N(alkyl 2)(C=O)(alkyli), carboxamide groups in which
the point of attachment is the nitrogen atom, in which
the alkyl 1 and alkyl2 groups are independently chosen
alkyl groups as defined above having the indicated
number of carbon atoms. [0048] As used herein the term
"mono- and/ or di-alkylsulfonamide" refers to groups
of formula (alkyl 1)-NH-(SO2)- and (alkyl
I)(alkyl2)-N-(SO2)- in which the alkyl 1 and alkyl2
groups are independently chosen alkyl groups as
defined above having the indicated number of carbon
atoms.[0049] As used herein, "alkylsulf nyl" means
alkyl-(SO)-, where the alkyl group is an alkyl group
as defined above having the indicated number of carbon
atoms. An exemplary alkylsulf nyl group is
ethylsulfinyl. [0050] As used herein, "alkylsulfonyl"
means alkyl-(SO2)-, where the alkyl group is an alkyl
group as defined above having the defined number of
carbon atoms. An exemplary alkylsulfonyl group is
methylsulfonyl. [0051] As used herein, "alkylthio"
means alkyl-S-, where the alkyl group is an alkyl
group as defined above having the indicated number of
carbon atoms. An exemplary alkylthio group is
methylthio. [0052] As used herein the term
"alkoxycarbonyl" indicates an alkoxy group, as defined
above, having the indicated number of carbon atoms,
attached through a keto (-(C=O)-) bridge. The alkoxy
moiety of the alkoxycarbonyl group has the indicated
number of carbon atoms, and the carbon of the keto
bridge is not included in this number.
C3alkoxycarbonyl group indicates, for example, groups
of the formula CH3(CH2)2-0-(CO)- or
(CH3)2(CH)-O-(C=O)-. [0053] As used herein
"aminoalkyl" is an alkyl group as defined herein,
having the 



indicated number of carbon atoms, and substituted with
at least one amino substituent (-NH2) . When
indicated, aminoalkyl groups, like other groups
described herein, may be additionally substituted.
[0054] As used herein, the term "mono- and/ or
di-alkylamino" indicates secondary or tertiary alkyl
amino groups, wherein the alkyl groups are as defined
above and have the indicated number of carbon atoms.
The point of attachment of the alkylamino group is on
the nitrogen. The alkyl groups are independently
chosen. Examples of mono- and di-alkylamino groups
include ethylamino, dimethylamino, and
methyl-propyl-amino. "Mono- and/or dialkylaminoalkyl"
groups are mono- and/ or di-alkylamino groups attached
through an alkyl linker having the specified number of
carbon atoms, for example a di-methylaminoethyl group.
Tertiary amino substituents may by designated by
nomenclature of the form N-R-N-R', indicating that the
groups R and R' are both attached to a single nitrogen
atom. [0055] As used herein, the term "aryl" indicates
aromatic groups containing only carbon in the aromatic
ring or rings. Such aromatic groups may be further
substituted with carbon or non-carbon atoms or groups.
Typical aryl groups contain 1 or 2 separate, fused, or
pendant rings and from 6 to about 12 ring atoms,
without heteroatoms as ring members. Where indicated
arylgroups may be substituted. Such substitution may
include fusion to a 5 to 7-membered saturated cyclic
group that optionally contains 1 or 2 heteroatoms
independently chosen from N, O, and S, to form, for
example, a 3,4-methylenedioxy-phenyl group. Aryl
groups include, for example, phenyl, naphthyl,
including 1-naphthyl and 2-naphthyl, and bi-phenyl.
[0056] In the term "aryl(alkyl)", aryl and alkyl are
as defined above, and the point of attachment is on
the alkyl group. "Aryl(Co-C4alkyl)" indicates an aryl
group that is directly attached via a single covalent
bond (aryl(COalkyl) or attached through an alkyl group
having from 1 to about 4 carbon atoms. The term
aryl(alkyl) encompasses, but is not limited to,
benzyl, phenylethyl, and piperonyl. [0057] The term
"carbocyclic group" indicates a 3 to 8 membered
saturated, partially unsaturated, or aromatic ring
containing only carbon ring atoms or a 6-1 1 membered
saturated, partially unsaturated, or aromatic bicyclic
carbocylic ring system. Unless otherwise indicated,
the carbocyclic ring may be attached to its pendant
group at any carbon atom that results in a stable
structure. When indicated the carbocyclic rings
described herein may be substituted on any available
ring carbon if the resulting compound is stable.
Carbocyclic groups include, cycloalkyl groups, such as
cyclopropyl and cyclohexyl; cycloalkenyl groups, such
as cyclohexenyl, bridged cycloalkyl groups; and aryl
groups, such as phenyl. [0058] "Cycloalkyl" as used
herein, indicates a monocyclic or multicyclic
saturated hydrocarbon ring group, having the specified
number of carbon atoms, usually from 3 to about 10
ring carbon atoms. Monocyclic cycloalkyl groups
typically have from 3 to about 8 carbon ring atoms or
from 3 to about 7 carbon ring atoms. Multicyclic
cycloalkyl groups may have 2 or 3 fused cycloalkyl
rings or contain bridged or caged cycloalkyl groups.
Cycloalkyl substituents may be pendant from a
substituted nitrogen or carbon atom, or a substituted
carbon atom that may have two substituents may have a
cycloalkyl group, which is attached as a spiro group.
Examples of cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl as well as
bridged or caged saturated ring groups such as
norbornane or adamantane. [0059] In the term
"cycloalkyl(alkyl)", cycloalkyl and alkyl are as
defined above, and the point of attachment is on the
alkyl group. This term encompasses, but is not limited
to, cyclopropylmethyl, cyclohexylmethyl, and
cyclohexylmethyl.[0060] As used herein the term
"cycloalkylcarboxamide" refers to a cycloalkyl group
as defined above attached through an -NH-(C=O)- linker
where the cycloalkyl group is covalently bound to the
nitrogen atom. [0061] As used herein "haloalkyl"
indicates both branched and straight-chain alkyl
groups having the specified number of carbon atoms,
substituted with 1 or more halogen atoms, generally up
to the maximum allowable number of halogen atoms.
Examples of haloalkyl include, but are not limited to,
trifluoromethyl, difluoromethyl, 2-fluoroethyl, and
pentafluoroethyl. [0062] "Haloalkoxy" indicates a
haloalkyl group as defined above attached through an
oxygen bridge (oxygen of an alcohol radical). [0063]
"Halo" or "halogen" as used herein refers to fluoro,
chloro, bromo, or iodo. [0064] As used herein,
"heteroaryl" indicates a stable 5- to 7-membered
monocyclic aromatic ring which contains from 1 to 3,
or in some embodiments from 1 to 2, heteroatoms chosen
from N, O, and S, with remaining ring atoms being
carbon, or a stable bicyclic or tricyclic system
containing at least one 5 to 7 membered aromatic ring
which contains from 1 to 3, or in some embodiments
from 1 to 2, heteroatoms chosen from N, O, and S, with
remaining ring atoms being carbon. When the total
number of S and O atoms in the heteroaryl group
exceeds 1, these heteroatoms are not adjacent to one
another. It is preferred that the total number of S
and O atoms in the heteroaryl group is not more than
2. It is particularly preferred that the total number
of S and O atoms in the aromatic heterocycle is not
more than 1. Examples of heteroaryl groups include,
but are not limited to, oxazolyl, pyranyl, pyrazinyl,
pyrazolopyrimidinyl, pyrazolyl, pyridizinyl, pyridyl,
pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl,
thiazolyl, thienylpyrazolyl, thiophenyl, triazolyl,
benzo[e?]oxazolyl, benzofuranyl, benzothiazolyl,
benzothiophenyl, benzoxadiazolyl,
dihydrobenzodioxynyl, furanyl, imidazolyl, indolyl,
and isoxazolyl. [0065] The term "heterocycloalkyl"
indicates a saturated monocyclic group containing from
1 to about 3 heteroatoms chosen from N, O, and S, with
remaining ring atoms being carbon, or a saturated
bicyclic ring system having at least one N, O, or S
ring atom with the remaining atoms being carbon.
Monocyclic heterocycloalkyl groups have from 4 to
about 8 ring atoms, and more typically have from 5 to
7 ring atoms. Bicyclic heterocycloalkyl groups
typically have from about five to about 12 ring atoms.
The size of a heterocycloalkyl group maybe given by
the number of ring carbon atoms the group contains.
For example, a C2- C7heterocycloalkyl group contains
from 2 to about 7 ring carbon atoms with the remaining
ring 



atoms, up to about 3 per ring, being chosen from N, O,
and S. Preferred heterocycloalkyl groups include C2-C7
monocyclic heterocycloalkyl groups and C5-Ci0 bicyclic
heterocycloalkyl groups. Examples of heterocycloalkyl
groups include morpholinyl, piperazinyl, piperidinyl,
and pyrrolidinyl groups. [0066] The term "heterocyclic
group" indicates a 5to 8-membered saturated, partially
unsaturated, or aromatic ring containing from 1 to
about 4 heteroatoms chosen from N, O, and S, with
remaining ring atoms being carbon, or a 7 to 11
membered bicyclic saturated, partially unsaturated, or
aromatic heterocylic ring system or a 10 to
15-membered tricyclic ring system, containing at least
1 heteroatom in the multiple ring system chosen from
N, O, and S and containing up to about 4 heteroatoms
independently chosen from N, O, and S in each ring of
the multiple ring system. Unless otherwise indicated,
the heterocyclic ring may be attached to its pendant
group at any heteroatom or carbon atom that results in
a stable structure. When indicated the heterocyclic
rings described herein may be substituted on carbon or
on a nitrogen atom if the resulting compound is
stable. A nitrogen atom in the heterocycle may
optionally be quaternized. It is preferred that the
total number of heteroatoms in a heterocyclic groups
is not more than 4 and that the total number of S and
O atoms in a heterocyclic group is not more than 2,
more preferably not more than 1. Examples of
heterocyclic groups include, pyridyl, indolyl,
pyrimidinyl, pyridizinyl, pyrazinyl, imidazolyl,
oxazolyl, furanyl, thiophenyl, thiazolyl, triazolyl,
tetrazolyl, isoxazolyl, quinolinyl, pyrrolyl,
pyrazolyl, benz[6]thiophenyl, isoquinolinyl,
quinazolinyl, quinoxalinyl, thienyl, isoindolyl,
dihydroisoindolyl, 5,6,7,8-tetrahydroisoquinoline,
pyridinyl, pyrimidinyl, furanyl, thienyl, pyrrolyl,
pyrazolyl, pyrrolidinyl, morpholinyl, piperazinyl,
piperidinyl, and pyrrolidinyl. [0067] Additional
examples of heterocyclic groups include, but are not
limited to 1,1- dioxo-thieno-tetrahydrothiopyranyl,
1,1-dioxothiochromanyl, 1,4-dioxanyl, 5-pteridinyl,
tetrahydroindazolyl, azetidinyl, benzimidazolyl,
benzisoxazinyl, benzodioxanyl, benzodioxolyl,
benzofurazanyl, benzoisoxolyl, benzopyranyl,
benzopyrazolyl, benzotetrahydrofuranyl,
benzotetrahydrothienyl, benzothiopyranyl,
benzotriazolyl, benzoxazinyl, benzoxazolinonyl,
benzoxazolyl, beta-carbolinyl, carbazolyl, carbolinyl,
chromanonyl, chromanyl, cinnolinyl, coumarinyl,
dihydroazetidinyl, dihydrobenzisothiazinyl,
dihydrobenzisoxazinyl,dihydrobenzodioxinyl,
dihydrobenzofuranyl, dihydrobenzoimidazolyl,
dihydrobenzothiophenyl, dihydrobenzoxazolyl,
dihydrocoumarinyl, dihydroindolyl,
dihydroisocoumarinyl, dihydroisooxazolyl,
dihydroisoquinolinonyl, dihydroisothiazolyl,
dihydrooxadiazolyl, dihydropyrazinyl,
dihydropyrazolyl, dihydropyridinyl,
dihydropyrimidinyl, dihydropyrrolyl,
dihydroquinolinonyl, dihydroquinolinyl,
dihydrotetrazolyl, dihydrothiadiazolyl,
dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl,
hexahydroazepinyl, imidazopyrazinyl,
imidazopyridazinyl, imidazopyridinyl,
imidazopyridinyl, imidazopyrimidinyl,
imidazothiadiazolyl, imidazothiazolyl,
imidazothiophenyl, indolinyl, indolizinyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl,
isobenzothienyl, isochromanyl, isocoumarinyl,
isoindolinonyl, isoindolinyl, isoquinolyl,
isothiazolyl, isoxazolyl, methylenedioxybenzyl,
naphthyridinyl, oxadiazolyl, oxazolopyridinyl,
oxazolyl, oxetanyl, oxopiperidinyl, oxopyrazolyl,
oxopyridinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, purinyl, pyrazinyl, pyrazolopyrazinyl,
pyrazolopyridazinyl, pyrazolopyridyl,
pyrazolopyrimidinyl, pyrazolothiophenyl,
pyrazolotriazinyl, pyridazinyl, pyridopyridinyl,
quinazolinyl, quinolinyl, quinoxalinyl,
tetrahydrofuranyl, tetrahydroimidazopyrazinyl,
tetrahydroimidazopyridazinyl,
tetrahydroimidazopyridyl, tetrahydroimidazopyrimidyl,
tetrahydroisoquinolinyl, tetrahydropyranyl,
tetrahydropyrazolopyrazinyl,
tetrahydropyrazolopyridinyl,
tetrahydropyrazolopyrimidyl, tetrahydroquinolinyl,
tetrahydrothienyl, tetrahydrotriazolopyrimidyl,
tetrahydrotriazolopyrazinyl,
tetrahydrotriazolopyridazinyl,
tetrahydrotriazopyridinyl, tetrazolopyridinyl,
tetrazolyl, thiadiazolyl, thienotetrahydrothiopyranyl,
thienyl, thiochromanyl, triazinyl, triazolopyrazinyl,
triazolopyridazinyl, triazolopyridyl,
triazolopyrimidinyl, triazolothiophenyl, and where
possible, N-oxides thereof. [0068] As used herein an
"imino" group is a group of the formula C=N, where the
carbon atom additionally contains two single bonds. An
"alkylimino" group contains an alkyl group as defined
above covalently bound to the nitrogen atom of an
imino group. When specified the alkyl portion of an
alkylimino group may be optionally substituted. [0069]
As used herein a "thiocarbonyl" group is a group of
the formula C=S, where the carbon atom additionally
contains two single bonds. [0070] The term
"pharmaceutically acceptable salts" includes
derivatives of the disclosed compounds wherein the
parent compound is modified by making non-toxic acid
or base salts thereof, and further refers to
pharmaceutically acceptable solvates of such compounds
and suchsalts. Examples of pharmaceutically acceptable
salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines;
alkali or organic salts of acidic residues such as
carboxylic acids; and the like. The pharmaceutically
acceptable salts include the conventional non-toxic
salts and the quaternary ammonium salts of the parent
compound formed, for example, from non-toxic inorganic
or organic acids. For example, conventional non-toxic
acid salts include those derived from inorganic acids
such as hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric and the like; and the salts
prepared from organic acids such as acetic, propionic,
succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, mesylic,
esylic, besylic, sulfanilic, 2- acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, HOOC-(CH 2)n-COOH
where n is 0-4, and the like. Certain embodiments
within the invention include hydrochloric acid and
trifluoroacetic acid salts of the compounds disclosed
herein. The pharmaceutically acceptable salts of the
present invention can be synthesized from a parent
compound, a basic or acidic moiety, by conventional
chemical methods. Generally, such salts can be
prepared by reacting free acid forms of these
compounds with a stoichiometric amount of the
appropriate base (such as Na, Ca, Mg, or K hydroxide,
carbonate, bicarbonate, or the like), or 



by reacting free base forms of these compounds with a
stoichiometric amount of the appropriate acid. Such
reactions are typically carried out in water or in an
organic solvent, or in a mixture of the two.
Generally, non-aqueous media like ether, ethyl
acetate, ethanol, isopropanol, or acetonitrile are
preferred, where practicable. Lists of additional
suitable salts may be found, e.g., in Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, Pa., p. 1418 (1985). [0071] The term
"prodrugs" includes any compounds that become
compounds of Formula I when administered to a
mammalian subject, e.g., upon metabolic processing of
the prodrug. Examples of prodrugs include, but are not
limited to, acetate, formate and benzoate and the like
derivatives of functional groups (such as alcohol or
amine groups) in the compounds of Formula I. [0072]
The term "therapeutically effective amount" of a
compound of this invention means an amount effective,
when administered to a human or non- human patient, to
provide a therapeutic benefit such as an amelioration
of symptoms, e.g., an amount effective to decrease the
symptoms of a viral infection, and preferably an
amount sufficient to reduce the symptoms ofan HCV
infection. In certain circumstances a patient
suffering from a viral infection may not present
symptoms of being infected. Thus a therapeutically
effective amount of a compound is also an amount
sufficient to prevent a significant increase or
significantly reduce the detectable level of virus or
viral antibodies in the patient's blood, serum, or
tissues. A significant increase or reduction in the
detectable level of virus or viral antibodies is any
detectable change that is statistically significant in
a standard parametric test of statistical significance
such as Student's Ttest, where p < 0.05. [0073] A
"replicon" as used herein includes any genetic
element, for example, a plasmid, cosmid, bacmid, phage
or virus capable of replication largely under its own
control a replicon may be either RNA or DNA and may be
single or double stranded. [0074] "nucleic acid" or a
"nucleic acid molecule" as used herein refers to any
DNA or RNA molecule, either single or double stranded
and, if single stranded, the molecule of its
complementary sequence in either linear or circular
form. In discussing nucleic acid molecules, a sequence
or structure of a particular nucleic acid molecule can
be described herein according to the normal convention
of providing the sequence in the 5' to 3' direction.
VIRAL INHIBITORS [0075] As disclosed above, the
invention provides compounds and salts of Formula I as
defined above. [0076] Additionally the invention
includes compounds and salts of Formula I, which has
the same chemical structure as Formula I shown above,
Formula I but in which the variables Ai A2, Ri, R2, X,
Y, Z, V, and W are defined as follows: Ai and A are
independently Ci-Ci 2alkyl, C2-Ci 2alkenyl, C3-C8
cycloalkyl, or a partially unsaturated or aromatic
carbocyclic group, or a saturated, partially
unsaturated, or aromatic heterocyclic group; each of
which Ai and A2 is substituted with 0 to 5
substituents independently chosen from (a), (b), and
(c). [0077] Where(a) is independently chosen from
halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -
CONH2, -SO2NH2, -SH, Ci-C2haloalkyl, and Ci-C
2haloalkoxy, (b) is independently chosen from Ci-C
alkyl, C2-C6alkenyl, C2-C alkynyl, Ci-C alkoxy,
C2-C6alkenyloxy, Ci-C 4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci- C6alkyl)amino, mono- and
di-(Ci-C 4alkyl)aminoCi-C4alkyl, C2-C alkanoyl,
C2-C8alkanoyloxy, Ci-C8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-C
6alkyl)sulfonamide, Ci-C6alkylthio,
aryl(C0-C4alkyl)thio, Ci-C 6alkylsulf nyl, and Ci-C
6alkylsulfonyl, and (c) is -GR where G is chosen from
-(CH2),,-, C2-C4alkenyl, C2-C4alkynyl, -(CH2)n0(CH
2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently O, 1, 2, 3, or 4; and Ra is
independently chosen at each occurrence from
C3-C8cycloalkyl, C2-C7monocyclic heterocycloalkyl,
Cs-Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, tetrahydroisoquinolinyl,
tetrahydropyridyl, aryl, and heteroaryl. [0078] Each
of which (b) and (c) is substituted with 0 to 5
substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-C 4alkoxy, mono- and
di-(Ci- C4alkyl)amino, C2-C4alkanoyl, Ci-C
4alkoxycarbonyl, Ci-C 2haloalkyl, Ci-C 2haloalkoxy,
and phenyl; wherein at least one of Ai and A2 is a
carbocyclic group or heterocyclic group substituted
with 0 to 5 substituents independently chosen from
(a), (b), and (c). [0079] X and W are independently O,
S, NR, or absent, where R is hydrogen or R is Ci-
C6alkyl or aryl(C0-C4alkyl), each of which is
substituted with 0 to 5 substituents independently
chosen from halogen, hydroxy, cyano, amino, nitro,
oxo, Cl-C2haloalkyl, Cl-C2haloalkoxy, Cl- Cbalkyl,
Cl-C6alkoxy, and mono- and di-(Cl-C6alkyl)amino.
[0080] V is C1-C6 alkyl, C2-C6alkenyl,
C3-C7cycloalkyl, or absent; Y is C1-C6 alkyl, C1-C6
alkyl substituted with C3-C7cycloalkyl, C2-C6alkenyl,
C3-C7cycloalkyl, or absent; and when V is absent, W is
absent. [0081] Z is carbonyl, thiocarbonyl, or imino.
[0082] Rl and R2 are independently hydrogen; or Ci-C
6alkyl, C2-C alkenyl, or C -C6 alkynyl, each of which
is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, Ci-C4alkoxy, Ci-C
2haloalkyl, and Ci-C 2haloalkoxy, or Ri and R are
joined to form a 5- to 7-membered saturated or
monounsaturated ring optionally containing one
additional heteroatom chosen from N, S, and O, which
5- to 7-membered saturated or mono-unsaturated ring is
substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, Ci-C 4alkyl, Ci-C
4alkoxy, mono- and di-(Ci-C 4alkyl)amino, Ci-C
2haloalkyl, and Ci-C 2haloalkoxy. 



[0083] Such compounds will be referred to as compound
of Formula IA. [0084] The invention also includes
compounds and salts of Formula I and Formula IA
wherein when X is absent, Y is also absent. [0085] The
invention provides compounds and pharmaceutically
acceptable salts of Formula IB, wherein O S I I R 1 R
2 Formula IB Ai is di-(Ci-C8alkyl)amino, an
N-(Ci-C6alkyl)- -phenyl-amino group, an
TV-(Ci-C6alkyl)- N-pyridyl amino group, a 5- to
7-membered monocyclic heterocycloalkyl group
covalently bound to a point of attachment in Formula
IB via a Nitrogen atom, a 5- to 7-membered monocyclic
partially unsaturated heterocyclic group covalently
bound to a point of attachment in Formula IB via a
Nitrogen atom, a 5- to 7- membered heterocycloalkyl
group covalently bound to a point of attachment in
Formula IB via a Carbon atom which is adjacent to a
Nitrogen atom, or an 8- to 11- membered bicyclic
heterocycloalkyl in which the rings are fused or spiro
covalently bound to a point of attachment in Formula
IB via a Nitrogen atom. [0086] A2 is C3-C8 cycloalkyl,
a partially unsaturated or aromatic carbocyclic group,
or a saturated, partially unsaturated, or aromatic
heterocyclic group. [0087] Each of which Ai and A2 is
substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c), where (a) is
independently chosen from halogen, hydroxy, cyano,
amino, nitro, oxo, -COOH, -CONH 2, -SO2NH2, -SH, Ci-C
haloalkyl, and Ci-C 2haloalkoxy, (b) is independently
chosen from Ci-C alkyl, C2-C6alkenyl, C2-C6alkynyl,
Ci-C alkoxy, C2-C6alkenyloxy, Ci-C4alkoxy(Ci-C4alkyl),
amino(Ci-C 6)alkyl, mono- and di-(Ci- C6alkyl)amino,
mono- and di-(Ci-C 4alkyl)aminoCi-C 4alkyl,
C2-C6alkanoyl, C2-Csalkanoyloxy,Ci-C8alkoxycarbonyl,
-mono- and di-(Ci-C6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and
di-(Ci-C6alkyl)sulfonamide, Ci-C6alkylthio,
aryl(C0-C4alkyl)thio, C)-C6alkylsulfinyl, and
Ci-C6alkylsulfonyl, and (c) is -GR where G is chosen
from -(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently O, 1, 2, 3, or 4; and R is independently
chosen at each occurrence from C3-C8cycloalkyl,
C2-C7monocyclic heterocycloalkyl,
C5-Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Q-Gtalkoxy, mono- and di-(Ci-
C4alkyl)amino, C2-C4alkanoyl, Ci-C4alkoxycarbonyl,
Ci-C2haloalkyl, C1-C2haloalkoxy, and phenyl. W is O,
S, NR, or absent, where R is hydrogen or R is
Ci-C6alkyl or aryl(C0-C4alkyl), each of which is
substituted with 0 to 5 substituents independently
chosen from halogen, hydroxy, cyano, amino, nitro,
oxo, Ci-C2haloalkyl, Ci-C2haloalkoxy, Ci-C6alkyl,
Ci-C6alkoxy, and mono- and di-(Ci-C 6alkyl)amino. V is
Ci-C6 alkyl, C2-C6alkenyl, C3-C7cycloalkyl, or absent;
and when V is absent, W is absent. Y is Ci-C6 alkyl
substituted with 0 or 1 of C3-C7cycloalkyl, a 5- to
7-membered monocyclic heterocycloalkyl, or 8- to 11-
membered bicyclic heterocycloalkyl in which the rings
are fused or spiro; each of which substituted with 0
to 3 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, Ci-C4alkyl, Ci-C4alkoxy,
mono- and di-(C - C4alkyl)amino, Ci-C2haloalkyl, and
Ci-C2haloalkoxy; or Y is absent. Ri and R2 are
independently hydrogen, or Ci-C6alkyl, C2-C6 alkenyl,
or C2-C6 alkynyl, each of which is substituted with 0
to 3 substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkoxy, Ci-C2haloalkyl, and
Ci-C2haloalkoxy, or Ri and R2 are joined to form a 5-
to 7-membered saturated or monounsaturated ring
optionally containing one additional heteroatom chosen
from N, S, and O, which 5- to 7-membered saturated or
mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-C4alkoxy, mono- and
di-(Ci-C4alkyl)amino, Ci-C2haloalkyl, and
Ci-C2haloalkoxy.[0088] The invention provides
compounds and salts of Formula IB in which V and W are
absent. [0089] The invention provides compounds and
salts of Formula IB in which Y is absent; or in which
Y is -CH2-, or in which Y is -CH 2- substituted with
C3-C6cycloalkyl, pyrrolidinyl, or piperidinyl. [0090]
The invention also provides compounds and salts of
Formula IB in which Ri and R2 are independently
hydrogen or Ci-C 4alkyl, and other embodiments of
Formula IB in which Ri and R are independently
hydrogen or methyl. [0091] The invention provides
compounds and salts of Formula IB in which A2 is
C5-C7cycloalkyl, phenyl, pyridyl, naphthyl,
pyrimidinyl, pyrazinyl, benzothiazolyl, benzodioxyl,
quinolinyl, or isoquinolinyl, each of which is
substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c). [0092] Where: (a) is
chosen from halogen, hydroxy, cyano, amino, nitro,
oxo, -COOH, -CONH2, - SO2NH2, -SH, Ci-C 2haloalkyl,
and Ci-C 2haloalkoxy, (b) is chosen from Ci-C alkyl,
C2-C6alkenyl, C2-C6alkynyl, Ci-C alkoxy,
C2-C6alkanoyl, and Ci-C alkoxycarbonyl, and (c) is -GR
a where G is chosen from -(CH2)n-, C2-C4alkenyl,
C2-C4alkynyl, -(CH2)nO(CH2)m-, and -(CH2)nN(CH 2)m-,
where n and m are independently 0, 1, 2, 3, or 4; and
R is independently chosen at each occurrence from
C3-C8cycloalkyl, piperidinyl, piperazinyl,
morpholinyl, tetrahydroisoquinolinyl, indanyl,
tetrahydronaphthyl, phenyl, pyridyl, 



benzothiophenyl, and benzofuranyl. Each of which (b)
and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C 4alkyl, Ci-C 4alkoxy, mono- and
di-(Ci-C4alkyl)amino, C2-C4alkanoyl, Ci-C
4alkoxycarbonyl, Ci-C 2haloalkyl, Cj- C2haloalkoxy,
and phenyl. [0093] The invention also includes
compounds of Formula II Formula II and the
pharmaceutically acceptable salts thereof.22[0094] In
Formula II the variables A2, Ri, R2, J, V, and Z carry
the following definitions: A2 is C -C8 cycloalkyl, or
a partially unsaturated or aromatic carbocyclic group,
or a saturated, partially unsaturated, or aromatic
heterocyclic group substituted with 0 to 5
substituents independently chosen from: (a) halogen,
hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH 2,
-SO2NH2, -SH, Ci- C2haloalkyl, and Ci-C 2haloalkoxy,
and (b) Ci-C 6alkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-C
6alkoxy, C2-C6alkenyloxy, Ci- C4alkoxy(Ci-C 4alkyl),
amino(Ci-C 6)alkyl, mono- and di-(Ci-C 6alkyl)amino,
mono- and di-(Ci- C4alkyl)aminoCi-C 4alkyl, C2-C
alkanoyl, C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl,
-mono- and di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(Co-C4alkyl)thio, Ci-C 6alkylsulfinyl, and Ci-
C6alkylsulfonyl, and (c) -GRa where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -(CH2)nO(CH2)m-,
and -(CH2)nN(CH2)m-, where n and m are independently
O, 1, 2, 3, or 4; and R is independently chosen at
each occurrence from C3-C8cycloalkyl, C2-C7monocyclic
heterocycloalkyl, C5-Ci 0bicyclicheterocycloalkyl,
indanyl, tetrahydronapthyl, aryl, and heteroaryl, each
of which (b) and (c) is substituted with 0 to 5
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkyl, Ci-G alkoxy, mono- and
di-(Ci-C 4alkyl)amino, C2- Gtalkanoyl,
Ci-C4alkoxycarbonyl, Ci-C 2haloalkyl, Ci-C2haloalkoxy,
and phenyl. V is Ci-C6 alkyl, C2-C6alkenyl, or absent.
Z is carbonyl, thiocarbonyl, or imino. Ri and R2 are
independently hydrogen, or Ci-C6alkyl, C2-C6 alkenyl,
or C2-C alkynyl, each of which is substituted with 0
to 3 substituents independently chosen from halogen,
hydroxy, amino, C]-C4alkoxy, Ci-C 2haloalkyl, and
Ci-C2haloalkoxy, or R and R2 are joined to form a 5-
to 7-membered saturated or monounsaturated ring
optionally containing one additional heteroatom chosen
from N, S, and O, which 5- to 7-membered saturated or
mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-C4alkoxy, mono- and
di-(Ci-C 4alkyl)amino, Ci-C 2haloalkyl, and Ci-C
2haloalkoxy.[0095] The group: is a group of Formula
(i) that is a saturated, partially unsaturated, or
aromatic heterocyclic group where J is O, S, or NR
substituted with 0 to 5 substituents independently
chosen from: (a), (b), and (c) above. [0096] R3 is (d)
hydrogen, Ci-C 2haloalkyl, or Ci-C 2haloalkoxy; (e)
Ci-C 6alkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-C
4alkoxy(Ci-C 4alkyl), or amino(Ci- C6)alkyl, (f) -LR b
,where L is chosen from -(CH2)r-, C2-C4alkenyl,
C2-C4alkynyl, -(CH2)rO(CH2)s-, and -(CH2)rN(CH 2)s-,
where r and s are independently 0, 1, 2, 3, or 4; and
Rb is chosen from C3- Cscycloalkyl, C2-C7monocyclic
heterocycloalkyl, Cs-Ciobicyclicheterocycloalkyl,
indanyl, tetrahydronapthyl, aryl, and heteroaryl; each
of which (e) and (f) is substituted with 0 to 5
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkyl, Ci-C 4alkoxy, mono- and
di-(C 1-C4alkyl)amino, Ci-C 2haloalkyl, Ci-C
2haloalkoxy, and phenyl. [0097] Certain embodiments of
the invention pertain to compounds and salts of
Formula II in which Z is carbonyl. [0098] Additional
embodiments pertain to compounds and salts of Formula
I in which V is absent or V is Ci-C 4alkyl. [0099] The
invention includes compounds and salts of Formula II
wherein Ri and R2 are independently hydrogen or
methyl. [0100] The invention further provides
compounds and salts of Formula II in which A2 is C
-C7cycloalkyl, phenyl, pyridyl, pyrimidinyl,
pyrazinyl, naphthyl, benzothiazolyl, benzodioxyl,
quinolinyl, or isoquinolinyl, each of which is
substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c), where (a), (b), and (c)
carry the definitions set forth above for these
variables in Formula II. [0101] In certain embodiments
the invention provides compounds and salts of Formula
II wherein A2 is Cs-C cycloalkyl, phenyl, pyridyl,
naphthyl, pyrimidinyl, pyrazinyl, benzothiazolyl,
benzodioxyl, quinolinyl, or isoquinolinyl, each of
which is substituted with 0 to 5
substituentsindependently chosen from (a), (b), and
(c) where (a) is chosen from halogen, hydroxy, cyano,
amino, nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH, Ci-C
2haloalkyl, and Ci-C 2haloalkoxy, (b) is chosen from
Ci-C alkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-C 6alkoxy,
C2-C6alkanoyl, Ci- C8alkoxycarbonyl, and (c) is -GR a
where G is chosen from -(CH2)n-, C2-C4alkenyl, C2-
C4alkynyl, -(CH2)nO(CH2)m-, and -(CH2)nN(CH 2)m-,
where n and m are independently O, 1, 2, 3, or 4; and
Ra is chosen from C3-C8cycloalkyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydroisoquinolinyl,
indanyl, tetrahydronaphthyl, phenyl, pyridyl,
benzothiophenyl, and benzofuranyl; each of which (b)
and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C 4alkyl, Ci-Gtalkoxy, mono- and di-(Ci-
C4alkyl)amino, C2-C4alkanoyl, Ci-C 4alkoxycarbonyl,
Ci-C 2haloalkyl, d-C 2haloalkoxy, and phenyl. [0102]
The invention pertains to compounds and salts of
Formula II wherein is a group of Formula (i) 



where Formula (i) is a heteroaryl group that is
pyridyl, pyrimidinyl, thienyl, pyrrolyl, furanyl,
pyrazolyl, imidazolyl, thiazolyl, triazolyl,
thiadiazolyl, oxazolyl, isoxazolyl, benzofuranyl,
benzothiazolyl, benzothiophenyl, benzoxadiazolyl,
benzo[c?]oxazolyl, dihydrobenzodioxynyl, indolyl,
pyrazolopyrimidinyl, or thienylpyrazolyl oriented such
that the heteroatom J is adjacent (separated by one
single, double or aromatic covalent bond) to the point
of attachment of the group of Formula (i) in Formula
II and the group of Formula (i) is substituted with 0
to 5 substituent independently chosen from (a), (b),
and (c), where (a), (b) and (c) carry the definitions
set forth for these variables in Formula II. [0103] J
is S, O, or NR3. [0104] R3 is (d) hydrogen, Ci-C
2haloalkyl, or Ci-C 2haloalkoxy; (e) Ci-C 6alkyl,
C2-C6alkenyl, C2-C6alkynyl, Ci-C 4alkoxy(Ci-C 4alkyl),
or amino(Ci- C6)alkyl, or(f) -LR b where L is chosen
from -(CH2)r-, C2-C4alkenyl, C2-C4alkynyl,
-(CH2)rO(CH2)s-, and -(CH2)rN(CH2)s-, where r and s
are independently 0, 1, 2, 3, or 4; and Rb is chosen
from C3- Cscycloalkyl, C2-C7monocyclic
heterocycloalkyl, Cs-Ciobicyclicheterocycloalkyl,
indanyl, tetrahydronapthyl, aryl, and heteroaryl; each
of which (e) and (f) is substituted with 0 to 5
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkyl, Ci-C4alkoxy, mono- and
di-(Ci-C 4alkyl)amino, Ci-C 2haloalkyl, Ci-C
2haloalkoxy, and phenyl. [0105] Certain embodiments of
the invention pertain to compounds and salts of
Formula II in wherein is a group of Formula (i) where
Formula (i) is a heteroaryl group that is pyridyl,
pyrimidinyl, thienyl, pyrrolyl, furanyl, pyrazolyl,
imidazolyl, thiazolyl, triazolyl, thiadiazolyl,
oxazolyl, isoxazolyl, benzofuranyl, benzothiazolyl,
benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl,
dihydrobenzodioxynyl, indolyl, pyrazolopyrimidinyl, or
thienylpyrazolyl oriented such that the heteroatom J
is adjacent (separated by one single, double or
aromatic covalent bond) to the point of attachment of
the group of Formula (i) in Formula II. The group of
Formula (i) is substituted with 0 to 5 substituents
independently chosen from: (a) halogen, hydroxy,
cyano, amino, nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH,
Ci-C 2haloalkyl, and Ci-C 2haloalkoxy, and (b) Ci-C
6alkyl, C2- Qalkenyl, C2-C6alkynyl, Ci-C alkoxy,
C2-C6alkanoyl, Ci-C 8alkoxycarbonyl, and (c) -GR a
where G is chosen from -(CH2)n-, C2-C4alkenyl,
C2-C4alkynyl, -(CH2)nO(CH2)m-, and - (CH2)nN(CH2)m-,
where n and m are independently 0, 1, 2, 3, or 4; and
Ra is chosen from C3- Cscycloalkyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydroisoquinolinyl,
indanyl, tetrahydronaphthyl, phenyl, pyridyl,
benzothiophenyl, and benzofuranyl; each of which (b)
and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C 4alkoxy, mono- and di-(C
i-C4alkyl)amino, C2-C4alkanoyl, Ci- C4alkoxycarbonyl,
Ci-C 2haloalkyl, Ci-C2haloalkoxy, and phenyl. [0106] J
is S, O, or NR3.[0107] R3 is (d) hydrogen, (e)
Ci-C6alkyl, or (f) -LR b where L is chosen from
-(CH2)r , -(CH2)ACH 2)S-, and -(CH2)rN(CH 2)s-, where
r and s are independently 0, 1, 2, 3, or 4; and Rb is
chosen from C3-C8cycloalkyl, piperidinyl, piperazinyl,
morpholinyl, indanyl, tetrahydronapthyl, phenyl, and
pyridyl; each of which (e) and (f) is substituted with
0 to 5 substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-C 4alkoxy, mono- and
di- (Ci-C 4alkyl)amino, Ci-C 2haloalkyl, Ci-C
2haloalkoxy, and phenyl. [0108] The invention includes
compounds and salts of Formula III in which V and W
are absent. Formula III [0109] The variables A1, X, Y,
Z, Ri, and R2 in Formula III carry the definitions set
forth in Formula I or alternatively in Formula IA. In
certain compounds and salts of Formula III, Ri and
R2are both hydrogen. [0110] The invention includes
compounds and salts of Formula IV in which V and W are
both absent: Formula IV [01 11] The variables Aj, X,
Y, Z, Ri, and R2 in Formula IV carry the definitions
set forth in Formula I or alternatively in Formula IA.
In certain compounds and salts of Formula IV Ri and
R2are both hydrogen. [0112] The invention also
includes compounds and salts of Formula V in which V
and W are both absent, and Z is carbonyl: Formula V[01
13] The variables A1, X, Y, Ri, and R2 in Formula V
carry the definitions set forth in Formula I or
alternatively in Formula IA. In certain compounds and
salts of Formula V Ri and R2are both hydrogen.[01 14]
The invention includes compounds and salt of Formula
VI in which V is Ci- C2alkyl and W is absent. o r 2
Formula VI [0115] The variables A1, X, Y, Z, R1, and R
in Formula 1-4 carry the definitions set forth in
Formula I or alternatively in Formula IA. In certain
compounds and salts of Formula VI Ri and R2are both
hydrogen. [0116] The invention also includes compounds
and salts of Formula VI in which X and Y are absent,
and Z is carbonyl. The invention further includes
compounds and salts of Formula VI in which X is
oxygen, Y is Ci-C alkyl, and Z is carbonyl. [01 17]
The invention includes compounds and salts of any of
the above Formulae in which R and R2 are independently
hydrogen or Ci-C 4alkyl, C2-C4alkenyl, or
C2-C4alkynyl, each of which is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkoxy, Ci-C 2haloalkyl, and
Ci-C2haloalkoxy. In certain compounds and salt of the
above Formulae Ri and R are independently hydrogen,
methyl, or ethyl. The invention also 



includes compounds and salts of the above Formulae in
which Ri and R2 are both hydrogen. [01 18] The
invention includes compounds and salts of any of the
above Formulae which Ri and R2 are joined to form a 5-
to 7-membered saturated or mono-unsaturated ring
optionally containing one additional heteroatom chosen
from N, S, and O, which 5- to 7-membered saturated or
mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-C4alkoxy, mono- and
di-(Ci-C 4alkyl)amino, Ci- C2haloalkyl, and Ci-C
2haloalkoxy. [01 19] The invention also includes
compounds and salts of any of the above Formulae in
which Ri and R2 are joined to form a 5- to 7-membered
saturated or mono-unsaturated ring containing no
additional heteroatoms, which 5- to 7-membered
saturated or mono-unsaturated ring is substituted with
0 to 3 substituents independently chosen from halogen,
hydroxy, amino, Ci-C 2alkyl, and Ci-C 2alkoxy.[0120]
For example the invention includes compounds and salts
of Formula VII Formula VII where R represents 0 to 2
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkyl, Ci-C 4alkoxy, mono- and
di-(Ci-C 4alkyl)amino, Ci-C 2haloalkyl, and Ci-
C2haloalkoxy. The variables Ai, A2, V, W, X, Y, and Z
carry the definitions set forth in Formula I or
alternatively in Formula IA. In certain compounds of
Formula VII Z is carbonyl. [0121] The invention also
includes compounds and salts of Formula VIII: Formula
VIII where V and Y are Ci-C 4 alkyl. The variables Ai,
A2, V, and X carry the definitions set forth in
Formula I or alternatively in Formula IA. For
compounds of Formula VIII it is preferred that Ri and
R2 are hydrogen. [0122] The invention includes
compounds and salts of Formula I, IA, III, IV, VI, and
VII in which Z is thiocarbonyl. [0123] The invention
includes compounds and salts of Formula I, IA, III,
IV, VI, and VII in which Z is imino or Ci-C
alkylimino. In other embodiments the invention
includes compounds and salts of Formula I, IA, III,
IV, 1-4, and 1-5 in which Z is imino or methylimino.
[0124] The invention includes compounds and salts of
Formula I, IA, III, IV, VI, and VII in which Z is
carbonyl. [0125] The invention includes compounds and
salts of any of the above formulae in which X is
oxygen and Y is -CH2-. [0126] The invention includes
compounds and salts of any of the above formulae in
which X and Y are absent.[0127] The invention includes
compounds and salts of any of the above formulae in
which: Ai is Ci-C 6alkyl, C3-C8cycloalkyl, a partially
unsaturated or aromatic carbocyclic group, or a
saturated, partially unsaturated, or aromatic
heterocyclic group and A2 is phenyl, naphthyl,
pyridyl, pyrazinyl, or pyrimidinyl. [0128] Each of Ai
and A2 is substituted with 0 to 5 substituents
independently chosen from: (a) halogen, hydroxy,
cyano, amino, nitro, oxo, -COOH, -CONH 2, -SO2NH2,
-SH, Ci- C2haloalkyl, and Ci-C 2haloalkoxy, and (b)
Ci-Cealkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-C 6alkoxy,
C2-C6alkenyloxy, Ci- C4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci-C 6alkyl)amino, mono- and
di-(Ci- C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl,
C2-Cgalkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio, aryl(C
0-C4alkyl)thio, Ci-C alkylsulfinyl, and Ci-
C6alkylsulfonyl, and (c) -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently O, 1, 2, 3, or 4; and Ra is chosen from
C3-C cycloalkyl, C2-C7monocyclic heterocycloalkyl, C5-
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C 4alkyl, Ci-C 4alkoxy, mono- and di-(Ci-C
4alkyl)amino, C2- C4alkanoyl, Ci-C 4alkoxycarbonyl,
Ci-C 2haloalkyl, Ci-C 2haloalkoxy, and phenyl. [0129]
The invention includes compounds and salts of any of
the above formulae in which Ai is Ci-C 6alkyl,
C3-C8cycloalkyl, a partially unsaturated or aromatic
carbocyclic group, or a saturated, partially
unsaturated, or aromatic heterocyclic group and A2 is
phenyl, naphthyl, pyridyl, pyrimidinyl, pyrazinyl, or
phenyl fused to a 5- to 7-membered heterocycloalkyl
ring containing 1 or 2 heteroatoms chosen from N, O,
and S. [0130] A is substituted with 0 to 5
substituents independently chosen from: (i) halogen,
hydroxy, cyano, amino, nitro, Ci-C 2haloalkyl, and
Ci-C 2haloalkoxy, and(ii) Ci-C6alkyl, C2-C6alkenyl,
C2-C6alkynyl, Ci-C 6alkoxy, C2-C6alkenyloxy, Ci- C
alkoxycarbonyl, Ci-C 4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and Ii-(C1- C6alkyl)amino, mono- and
di-(Ci-C 4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl, (iii)
-GR a where G is chosen from -(CH ) -, C2-C4alkenyl,
C2-C4alkynyl, - (CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-,
where n and m are independently 0, 1, 2, 3, or 4; and
Ra is chosen from C3-C8cycloalkyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
tetrahydrofuranyl, pyrrolidinyl, decahydroquinolinyl,
decahydroisoquinolinyl, indanyl, tetrahydronapthyl,
phenyl, pyridyl, pyrimidinyl, and thienyl; each of
which (ii) and (iii) is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci- C4alkyl, Ci-C 4alkoxy, mono- and
di-(Ci-C 4alkyl)amino, Ci-C 2haloalkyl, Ci-C
2haloalkoxy, and phenyl. [0131] The invention includes
compounds and salts of any of the above formulae in
which Ai is an aryl, partially unsaturated
heterocyclic group, or heteroaryl group. 



[0132] Ai is substituted with 0 to 5 substituents
independently chosen from: (a) halogen, hydroxy,
cyano, amino, nitro, oxo, -COOH, -CONH2, -SO NH2, -SH,
Ci- C2haloalkyl, and Ci-C 2haloalkoxy, (b) Ci-C6alkyl,
C2-C6alkenyl, C2-C6alkynyl, Ci-C6alkoxy,
C2-C6alkenyloxy, Ci- C4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci-C 6alkyl)amino, mono- and
di-(Ci- C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl, C
-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C alkylthio,
aryl(C0-C4alkyl)thio, Ci-C 6alkylsulfinyl, and Ci- C
alkylsulfonyl, and (c) -GR 3where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, - (CH2)n0(CH
2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and R is chosen from
C3-C8cycloalkyl, C2-C monocyclic heterocycloalkyl, C -
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C 4alkoxy, mono- and di-(Ci-C
4alkyl)amino, C2-C4alkanoyl, Ci- C4alkoxycarbonyl,
Ci-C 2haloalkyl, Ci-C 2haloalkoxy, and phenyl.[0133]
The invention includes compounds and salts of any of
the above formulae in which Ai is phenyl, naphthyl,
pyridyl, pyrimidinyl, thienyl, pyrrolyl, furanyl,
pyrazolyl, imidazolyl, thiazolyl, triazolyl,
thiadiazolyl, oxazolyl, isoxazolyl, benzofuranyl,
benzothiazolyl, benzothiophenyl, benzoxadiazolyl,
benzo[rf]oxazolyl, dihydrobenzodioxynyl, indolyl,
pyrazolopyrimidinyl, thienylpyrazolyl, benzopyranyl,
or 4H-chromenyl, Ai is substituted with 0 to 5
substituents independently chosen from (a) halogen,
hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH2,
-SO2NH2, -SH, Ci- C2haloalkyl, and Ci-C 2haloalkoxy,
(b) Ci-C 6alkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-C
6alkoxy, C2-C6alkenyloxy, Ci- C4alkoxy(Ci-C 4alkyl),
amino(Ci-C 6)alkyl, mono- and di-(Ci-C 6alkyl)amino,
mono- and di-(Ci- C4alkyl)aminoCi-C 4alkyl,
C2-C6alkanoyl, C2-C8alkanoyloxy, Ci-Csalkoxycarbonyl,
-mono- and di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(Co-C4alkyl)thio, Ci-C alkylsulfmyl, and Ci-
C6alkylsulfonyl, and (c) -GR a where G is chosen from
-(CH2),,-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and Ra is chosen from
C3-Cgcycloalkyl, C2-C7monocyclic heterocycloalkyl, C5-
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C 4alkyl, Ci-C 4alkoxy, mono- and di-(Ci-C
4alkyl)amino, Ci-C 2haloalkyl, Ci- C2haloalkoxy, and
phenyl. [0134] The invention also includes compounds
and salts of any of the above formulae in which Ai is
phenyl, naphthyl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, pyrimidin-2-yl, pyrimidinyl-4-yl,
pyrimidin-5-yl, thien-2-yl, thien-3-yl, thiazol-4-yl,
pyrrol- 1-yl, pyrrol-2-yl, pyyrol-3-yl, furan-2- yl,
furan-3-yl, pyrazol-1-yl, pyrazol-2-yl pyrazol-4-yl,
pyrazol-5-yl, imdiazol-1-yl, imdiazol-2-yl,
imdiazol-4-yl, imdiazol-5-yl, thiazol-2-yl,
thiazol-3-yl, thiazol-5-yl, i,2,3-triazol-4-yl, 1,2,3-
thiadiazol-4-yl, l,2,3-thiadiazol-5-yl, oxazol-2-yl,
isoxazol-4-yl, isoxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, benzofuran-2-yl,
benzofuran-3-yl, benzopyran-2-yl, benzopyran-3- yl,
benzopyran-4-yl, benzo[rf]oxazol-2-yl
benzo[cf]thiazol-2-yl, benzo[6]thiophen-2-yl,
4Hchromen- 2-yl, benzo[c][l,2,5]oxadiazolyl,
2,3-dihydrobenzo[ ][l,4]dioxin-2-yl,
pyrazolo[l,5-a]pyrimidin-6-yl, dihydrobenzo[
][l,4]dioxin-3-yl, indol-2-yl, pyrazolo[l,5-
]pyrimidin-5-yl, lH-thieno[2,3-c]pyrazol-4-yl, or
lH-thieno[2,3-c]pyrazol-5-yl. [0135] In this
embodiment Ai is substituted with Oto 5 substituents
independently chosen from (a) halogen, hydroxy, cyano,
amino, nitro, oxo, -COOH, -CONH2, -SO2NH , -SH, Ci-
C2haloalkyl, and Ci-C 2haloalkoxy, (b) Ci-C 6alkyl,
C2-C6alkenyl, C2-C6alkynyl, Ci-C 6alkoxy,
C2-C6alkenyloxy, C1- C4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci-C 6alkyl)amino, mono- and
di-(Ci- C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(C0-C4alkyl)thio, Ci-Cealkylsulfinyl, and Ci- C
alkylsulfonyl, and (c) -GR where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently O, 1, 2, 3, or 4; and R3 is chosen from
C3-C cycloalkyl, C2-C7monocyclic heterocycloalkyl, C -
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with Oto 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C 4alkoxy, mono- and di-(Ci-C
4alkyl)amino, Ci-C 2haloalkyl, - C2haloalkoxy, and
phenyl. [0136] Alternatively the possible substituents
on A may be 0 to 5 substituents independently chosen
from (a) halogen, hydroxy, cyano, amino, nitro, oxo,
Ci-C 2haloalkyl, and Ci-C 2haloalkoxy, and (b) Ci-C
6alkyl, Ci-C 6alkoxy, Ci-C4alkoxy(Ci-C 4alkyl),
amino(Ci-C 4)alkyl, mono- and di-(Ci-C 4alkyl)amino,
mono- and di-(Ci-C 4alkyl)aminoCi-C 4alkyl; and (c)
-GR a where G is from -(CH2V , -(CH2)nO(CH2)m-, and
-(CH2)nN(CH2)m-, and Ra is C3-C8cycloalkyl, 5 or 6-
membered heterocycloalkyl containing 1 or 2
heteroatoms independently chosen from O, S, and N, 5-
or 6-membered heteroaryl containing 1, 2, or 3
heteroatoms independently chosen from O, S, and N,
indanyl, and phenyl, each of which (b) and (c) is
substituted with Oto 5 substituents 



independently chosen from halogen, hydroxy, amino,
Ci-C 4alkyl, Ci-C 4alkoxy, mono- and di- (Ci-C
2alkyl)amino, and Ci-C 2haloalkyl, and
Ci-C2haloalkoxy.[0137] The invention also includes
compounds and salts of any of the above formulae in
which Ai is Ci-C alkyl, C3-C7cycloalkyl, or
C2-C7monocyclic heterocycloalkyl. [0138] Ai in this
embodiment is substituted with 0 to 5 substituents
independently chosen from: (a) halogen, hydroxy,
cyano, amino, nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH,
Q - C2haloalkyl, and Ci-C 2haloalkoxy, (b) Ci-C
6alkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-Cealkoxy,
C2-C6alkenyloxy, C1- C4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci-C 6alkyl)amino, mono- and
di-(QC 4alkyl)aminoCj-C 4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(QC
6alkyl)sulfonamide, Q-C alkylthio,
aryl(C0-C4alkyl)thio, Ci-C 6alkylsulfmyl, and Q - C
alkylsulfonyl, and (c) -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, - (CH2)n0(CH
2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and R is chosen from
C3-C8cycloalkyl, C2-C7monocyclic heterocycloalkyl, C5-
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C4alkoxy, mono- and di-(Ci-C
4alkyl)amino, C2-C4alkanoyl, Q - C4alkoxycarbonyl, Q-C
2haloalkyl, Q-C 2haloalkoxy, and phenyl. [0139] The
invention further includes compounds and salts of any
of the above formulae in which Ai is Ci-C 6 alkyl,
C3-C7cycloalkyl, pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl. [0140] Ai is substituted
with 0 to 5 substituents independently chosen from:
(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH 2, -SO2NH2, -SH, Q - Qhaloalkyl, and Q-C
2haloalkoxy; (b) Q-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, Q-C 6alkoxy, C2-C6alkenyloxy, Q -
C4alkoxy(Q-C 4alkyl), amino(Ci-C 6)alkyl, mono- and
di-(Q-C 6alkyl)amino, mono- and di-(QC4alkyl)
aminoCi-C 4alkyl, C2-C6alkanoyl, C2-C8alkanoyloxy, Q-C
8alkoxycarbonyl, -mono- and di-(Q-C
6alkyl)carboxamide, (C3-C7cycloalkyl)carboxamide,
mono- and di-(QC6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(C0-C4alkyl)thio, Ci-C alkylsulfinyl, and C1-
C6alkylsulfonyl, and (c) -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH 2)m-, where n and m
are independently 0, 1, 2, 3, or 4; and Ra is chosen
from C3-Cscycloalkyl, and phenyl. [0141] The invention
includes compounds and pharmaceutically acceptable
salts of Formula 1 Formula 1 [0142] In Formula 1 the
variables A1, V, W, X, Y, Z, Ri, and R2 are defined as
follows: Ai is an optionally substituted
di-alkylamino, an optionally substituted aryl group,
an optionally substituted 5- or 6- membered heteroaryl
group, an optionally substituted bicyclic heteroaryl
group having a 5-membered heteroaryl ring fused to a
phenyl ring, an optionally substituted partially
unsaturated or aromatic heterocyclic group having two
6-membered rings, an optionally substituted 5- to
7-membered heterocycloalkyl group containing at least
one nitrogen atom and 0 or 1 additional heteroatoms,
an optionally substituted partially unsaturated 5- to
7-membered heterocycloalkyl group containing at least
one nitrogen atom and 0 or 1 additional heteroatoms,
or a fused or spiro 8 to 11-membered bicyclic
heterocycloalkyl group containing at least one
nitrogen atom and 0 to 3 additional heteroatoms.
[0143] A2 is (i) ()iii) (Xi) (xii) (xiii) (xiv)[0144]
X and W are independently O, S, NR, or absent, where R
is hydrogen, optionally substituted Ci-C 6alkyl, or
optionally substituted aryl(C0-C4alkyl). [0145] V is
Ci-C 6 alkyl, C2-C6alkenyl, C3-C7cycloalkyl, or
absent. [0146] Y is Ci-C 6 alkyl, Ci-C 6 alkyl
substituted with C3-C7cycloalkyl, C2-C6alkenyl, C3-
C7cycloalkyl, or absent; wherein when V is absent, W
is absent. [0147] Z is carbonyl, thiocarbonyl, imino,
or Ci-C 6alkylimino. [0148] The variable t is 0 or 1;
Ri and R2 are independently hydrogen, or Ri and R2 are
independently Ci-C 6alkyl, C -C6 alkenyl, or C -C6
alkynyl, each of which is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkoxy, Ci-C 2haloalkyl, and
Ci-C 2haloalkoxy, or Ri and R2 are joined to form a 5-
to 7-membered saturated or mono-unsaturated ring
optionally containing one additional heteroatom chosen
from N, S, and O, which 5- to 7-membered saturated or
mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C4alkyl, Ci-Ctalkoxy, mono- and
di-(Ci-C4alkyl)amino, Ci- C2haloalkyl, and Ci-C
2haloalkoxy. [0149] Ri0 is d-C 6alkyl. [0150] Rn and
Ri2 each represent 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, Ci-C 6alkyl, Ci-C
6alkoxy, mono- and di-(Ci-C6alkyl)amino,
C2-C6alkanoyl, Ci- C2haloalkyl, Ci-C 2haloalkoxy, and
phenyl. [0151] Ri3 and R are independently chosen at
each occurrence from hydrogen and - C4alkyl. [0152]
Ri5 is C4-C6alkoxy or C4-C6alkyl. [0153] Ri6 is
C2-C6alkoxy or C2-C6alkyl.[0154] Ri7 represents 0 to 2
substituents independently chosen from halogen,
methyl, and 



methoxy. [0155] The invention also includes certain
compounds and salts of Formula 1 (above), which will
be referred to as compounds of Formula IA, in which
the variables A2 and Ri0-Ri 7 carry the definitions
set forth above for compounds and salts of Formula 1,
but in which the variables, Ai, V, W, X, Y, Z, Ri and
R2 are defined as follows: Ai is a di-(Ci-C
6alkyl)amino, an aryl group, a 5- or 6- membered
heteroaryl group, a bicyclic heteroaryl group having a
5-membered heteroaryl ring fused to a phenyl ring, a
partially unsaturated or aromatic heterocyclic group
having two 6-membered rings, a 5- to 7-membered
heterocycloalkyl group containing at least one
nitrogen atom and 0 or 1 additional heteroatoms, a
partially unsaturated 5- to 7-membered
heterocycloalkyl group containing at least one
nitrogen atom and 0 or 1 additional heteroatoms, or a
fused or spiro 8 to 11-membered bicyclic
heterocycloalkyl group containing at least one
nitrogen atom and 0 to 3 additional heteroatoms; each
of which Ai is substituted with 0 to 5 substituents
independently chosen from: (a) halogen, hydroxy,
cyano, amino, nitro, oxo, -COOH, -CONH 2, -SO2NH2,
-SH, Ci- C2haloalkyl, and Ci-C 2haloalkoxy, (b) Ci-C
alkyl, C2-C6alkenyl, C2-C5alkynyl, Ci-Cealkoxy,
C2-C6alkenyloxy, Ci- C4alkoxy(Ci-C 4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci-C 6alkyl)amino, mono- and
di-(Ci- C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(C0-C4alkyl)thio, Ci-C alkylsulfinyl, and Ci-
C6alkylsulfonyl, and (c) -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C -C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and Ra is chosen from
C3-C8cycloalkyl, C2-C7rnonocyclic heterocycloalkyl,
C5- Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl. each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C 4alkyl, Ci-C4alkoxy, mono- and di-(Ci-C
4alkyl)amino, C2- C4alkanoyl, Ci-C4alkoxycarbonyl,
d-C^aloalkyl, Ci-C2haloalkoxy, and phenyl; X and W are
independently O, S, NR, or absent, where R is hydrogen
or R is Ci-C alkyl or aryl(C0-C4alkyl), each of which
is substituted with 0 to 5 substituents independently
chosenfrom halogen, hydroxy, cyano, amino, nitro, oxo,
Ci-C 2haloalkyl, Ci-C 2haloalkoxy, Ci-C alkyl, Ci-C
6alkoxy, and mono- and di-(Ci-C 6alkyl)amino. [0156] V
is independently Ci-C 6 alkyl, C2-C6alkenyl,
C3-C7cycloalkyl, or absent. [0157] Y is Ci-C 6 alkyl,
Ci-C 6 alkyl substituted with C3-C7cycloalkyl,
C2-C6alkenyl, C3- C7cycloalkyl, or absent; wherein
when V is absent, W is absent. [0158] Z is carbonyl,
thiocarbonyl, or imino. [0159] Ri and R2 are
independently hydrogen, or Ri and R2 are independently
Ci- C6alkyl, C2-C alkenyl, or C -C6 alkynyl, each of
which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkoxy, Ci-C 2haloalkyl, and Ci- C2haloalkoxy, or
Ri and R2 are joined to form a 5- to 7-membered
saturated or mono-unsaturated ring optionally
containing one additional heteroatom chosen from N, S,
and O, which 5- to 7- membered saturated or
mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkyl, Ci-C4alkoxy, mono- and
di- (Ci-C4alkyl)amino, Ci-C 2haloalkyl, and Ci-C
2haloalkoxy. [0160] In certain embodiments the
invention provides compounds and salts of Formula 1
and Formula IA in which Z is thiocarbonyl; or in which
Z is imino or Ci-C 6alkylimino;or in which Z is imino
or methylimino; or in which Z is carbonyl. [0161] The
invention provides compounds and salts of Formula 1
and Formula IA in which X is oxygen and Y is -CH2-;
and also provides compounds and salts of Formula 1 and
Formula IA in which X is oxygen and Y is -CH2CH2-; and
further provides compounds and salts of Formula 1 and
Formula IA in which X and Y are absent. [0162] The
invention provides compounds and salts of Formula 1
and Formula IA in which V and W are absent; or in
other embodiments in which V is Ci-C 2alkyl and W is
absent. [0163] The invention provides compounds and
salts of Formula 1 and Formula IA in which Ri and R2
are independently hydrogen, or Ci-C 4alkyl, C2
C4alkenyl, or C2-C4alkynyl, each of which is
substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, Ci-C 4alkoxy,
Ci-C 2haloalkyl, and Ci-C 2haloalkoxy. In certain
embodiments Ri and R2 are independently hydrogen,
methyl, or ethyl. In other embodiment Ri and R2 are
both hydrogen.[0164] The invention provides compounds
and salts of Formula 1 and Formula IA in which: Ri and
R2 are joined to form a 5- to 7-membered saturated or
mono-unsaturated ring optionally containing one
additional heteroatom chosen from N, S, and O, which
5- to 7- membered saturated or mono-unsaturated ring
is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, Ci-C4alkyl,
C1-C4alkoxy, mono- and di- (Ci-C 4alkyl)amino, Ci-C
2haloalkyl, and Ci-C2haloalkoxy. In some embodiments
Ri and R2 are joined to form a 5- to 7-membered
saturated or mono-unsaturated ring containing no
additional heteroatoms, which 5- to 7-membered
saturated or mono-unsaturated ring is substituted with
0 to 3 substituents independently chosen from halogen,
hydroxy, amino, Ci-C 2alkyl, and Ci- C2alkoxy. [0165]
The invention includes compounds and salts of Formula
1 and Formula IA in which: Ai is aryl, a partially
unsaturated heterocyclic group, or heteroaryl group;
substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c). Wherein: (a) is
halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH2, -SO2NH2, -SH, Ci- 



C2haloalkyl, and Ci-C 2haloalkoxy, and (b) is Ci-C
6alkyl, C2-C6alkenyl, C2-C6alkynyl, Ci-C 6alkoxy,
C2-C6alkenyloxy, Ci- C4alkoxy(Ci-C4alkyl), amino(Ci-C
6)alkyl, mono- and di-(Ci-C 6alkyl)amino, mono- and
di-(Ci- C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(C0-C4alkyl)thio, Ci-C 6alkylsulfinyl, and Ci- C
alkylsulfonyl, and (c) is -GR a where G is chosen from
-(CH ) 1-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and R is chosen from
Ca-Cscycloalkyl, C2-C7monocyclic heterocycloalkyl, C -
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C 4alkoxy, mono- and di-(Ci-C
4alkyl)amino, C2-C4alkanoyl, Q - C4alkoxycarbonyl,
Ci-C 2haloalkyl, Ci-C2haloalkoxy, and phenyl.[0166] In
some embodiments Ai in Formula 1 or Formula IA is
phenyl, naphthyl, pyridyl, pyrimidinyl, thienyl,
pyrrolyl, furanyl, pyrazolyl, imidazolyl, thiazolyl,
triazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
benzofuranyl, benzothiazolyl, benzothiophenyl,
benzoxadiazolyl, benzo[cf]oxazolyl,
dihydrobenzodioxynyl, indolyl, pyrazolopyrimidinyl,
thienylpyrazolyl, or 4H-chromenyl, each of which is
substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c). [0167] Wherein (a) is
halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH2, -SO NH2, -SH, Q - C2haloalkyl, and Ci-C
2haloalkoxy, (b) is Ci-Cealkyl, C2-C6alkenyl,
C2-C6alkynyl, Ci-C 6alkoxy, C2-C6alkenyloxy, C1-
C4alkoxy(C i-C4alkyl), amino(Ci-C 6)alkyl, mono- and
di-(Ci-C 6alkyl)amino, mono- and di-(Ci-
C4alkyl)aminoC 1-C4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C alkylthio,
aryl(Co-C4alkyl)thio, Ci-C 6alkylsulfinyl, and - C
alkylsulfonyl, and (c) is -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH 2)m-, where n and m
are independently 0, 1, 2, 3, or 4; and Ra is chosen
from C3-C8cycloalkyl, C2-C7monocyclic
heterocycloalkyl, C5- Ciobicyclicheterocycloalkyl,
indanyl, tetrahydronapthyl, aryl, and heteroaryl. Each
of which (b) and (c) is substituted with 0 to 5
substituents independently chosen from halogen,
hydroxy, amino, Ci-C 4alkyl, Ci-C 4alkoxy, mono- and
di-(Ci-C 4alkyl)amino, Ci-C 2haloalkyl, Ci-
C2haloalkoxy, and phenyl. [0168] The invention
includes compounds and salts of Formula 1 and Formula
IA in which Ai is phenyl, naphthyl, pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl,
pyrimidinyl-4-yl, pyrimidin-5-yl, thien-2-yl,
thien-3-yl, thiazol-4-yl, pyrrol- 1-yl, pyrrol-2-yl,
pyyrol-3-yl, furan-2-yl, furan-3-yl, pyrazol-1-yl,
pyrazol-2-yl pyrazol-4-yl, pyrazol-5-yl,
imdiazol-1-yl, imdiazol-2-yl, imdiazol-4-yl,
imdiazol-5-yl, thiazol-2-yl, thiazol-3-yl, thiazol-5-
yl, 7,2,3-triazol-4-yl, l,2,3-thiadiazol-4-yl,
l,2,3-thiadiazol-5-yl, oxazol-2-yl, isoxazol-4-yl,
isoxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, benzofuran-2-yl, benzofuran-3-yl,
benzopyran-2-yl, benzopyran-3-yl, benzopyran-4-yl,
benzo[c?]oxazol-2-yl benzo[d]thiazol-2-yl, benzo[
]thiophen-2-yl, 4H-chromen-2-yl,
benzo[c][l,2,5]oxadiazolyl, 2,3-dihydrobenzo[
][l,4]dioxin-2-yl, pyrazolo[l,5-a]pyrimidin-6-yl,
dihydrobenzo[ ][l,4]dioxin-3- yl, indol-2-yl,
pyrazolo[l,5- ]pyrimidin-5-yl,
lH-thieno[2,3-c]pyrazol-4-yl, or lH-thieno[2,3-
c]pyrazol-5-yl. [0169] Each of which Ai is substituted
with 0 to 5 substituents independently chosen from (a)
halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH 2, -SO2NH2, -SH, Ci- C2haloalkyl, and Ci-C
2haloalkoxy, and (b) Ci-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, Ci-C 6alkoxy, C2-C6alkenyloxy, Ci-
C4alkoxy(Ci-C 4alkyl), amino(Ci-C 6)alkyl, mono- and
di-(Ci-C 6alkyl)amino, mono- and di-(Ci-
C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio, aryl(C
0-C4alkyl)thio, Ci-C 6alkylsulfinyl, and Ci-
C6alkylsulfonyl, and (c) -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently O, 1, 2, 3, or 4; and R is chosen from
C3-C8cycloalkyl, C2-C7monocyclic heterocycloalkyl, C -
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C 4alkoxy, mono- and di-(Ci-C
4alkyl)amino, Ci-C 2haloalkyl, Ci- C2haloalkoxy, and
phenyl. [0170] In some embodiments (a), (b), and (c)
are defined as follows: (a) is halogen, hydroxy,
cyano, amino, nitro, oxo, Ci-C2haloalkyl, and Ci-C
2haloalkoxy, (b) is Ci-C alkyl, Ci-C alkoxy, Ci-C
4alkoxy(Ci-C 4alkyl), amino(Ci-C 4)alkyl, mono- and
di-(Ci-C 4alkyl)amino, mono- and di-(Ci-C
4alkyl)aminoCi-C 4alkyl; and (c) is -GR where G is
from -(CH2V . -(CH2)nO(CH2)m-, and -(CH2)nN(CH 2)m-,
and R is C3-C8cycloalkyl, 5 or 6-membered
heterocycloalkyl containing 1 or 2 heteroatoms
independently chosen from O, S, and N, 5- or
6-membered heteroaryl containing 1, 2, or 3
heteroatoms independently chosen from O, S, and N,
indanyl, and phenyl. Each of which (b) and (c) is
substituted with 0 to 5 substituents independently
chosen from halogen, hydroxy, amino, Q - C4alkyl, Ci-G
alkoxy, mono- and di-(Ci-C 2alkyl)amino, and Ci-C
2haloalkyl, Ci-C haloalkoxy.[0171] Alternatively, A)
in Formula 1 or Formula IA is substituted with 0 to 3
substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, oxo, Ci- 



C2haloalkyl, Ci-C 2haloalkoxy, Ci-C 6alkyl, Ci-C
6alkoxy, Ci-C 4alkoxy(Ci-C 4alkyl), amino(Ci-
C4)alkyl, mono- and di-(Ci-C 4alkyl)amino, and mono-
and di-(Ci-C 4alkyl)aminoCi-C 4alkyl. [0172] The
invention includes compounds and salts of Formula 1
and Formula IA in which Ai is Ci-C 6 alkyl,
C3-C7cycloalkyl, or C2-C7monocyclic heterocycloalkyl,
each of which is substituted with 0 to 5 substituents
independently chosen from (a), (b), and (c). [0173]
Wherein: (a) is halogen, hydroxy, cyano, amino, nitro,
oxo, -COOH, -CONH2, -SO NH2, -SH, C1- C2haloalkyl, and
Ci-C 2haloalkoxy, (b) is Ci-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, Ci-C 6alkoxy, C2-C6alkenyloxy, C1-
C4alkoxy(Ci-C 4alkyl), amino(Ci-C 6)alkyl, mono- and
di-(Ci-C 6alkyl)amino, mono- and di-(Ci-
C4alkyl)aminoCi-C 4alkyl, C2-C alkanoyl,
C2-C8alkanoyloxy, Ci-C 8alkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C 6alkylthio,
aryl(Co-C4alkyl)thio, Ci-C 6alkylsulfinyl, and Ci- C
alkylsulfonyl, and (c) is -GR a where G is chosen from
-(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and Ra is chosen from
C3-C8cycloalkyl, C2-C7monocyclic heterocycloalkyl, C5-
Ciobicyclicheterocycloalkyl, indanyl,
tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, amino,
Ci-C4alkyl, Ci-C 4alkoxy, mono- and
di-(Ci-C4alkyl)amino, C2-C4alkanoyl, Ci-
C4alkoxycarbonyl, Ci-C 2haloalkyl, Ci-C 2haloalkoxy,
and phenyl. [0174] In certain embodiments the
invention provides compounds and salts of Formula 1
and Formula IA in which: Ai is C)-C6 alkyl,
C3-C7cycloalkyl, pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl; each of which is
substituted with 0 to 3 substituents independently
chosen from (a), (b), and (c). [0175] Wherein: (a) is
halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH2, -SO2NH2, -SH, Ci- C2haloalkyl, and Ci-C
2haloalkoxy,(b) is Ci-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, Ci-C 6alkoxy, C2-C6alkenyloxy, Ci-
C4alkoxy(Ci-C 4alkyl), amino(Ci-C 6)alkyl, mono- and
di-(Ci-C 6alkyl)amino, mono- and i-(C1-
C4alkyl)aminoCi-C 4alkyl, C2-C6alkanoyl,
C2-C8alkanoyloxy, Ci-Csalkoxycarbonyl, -mono- and
di-(Ci-C 6alkyl)carboxamide,
(C3-C7cycloalkyl)carboxamide, mono- and di-(Ci-
C6alkyl)sulfonamide, Ci-C alkylthio,
aryl(Co-C4alkyl)thio, Ci-C alkylsulfinyl, and Ci-
C6alkylsulfonyl, and (c) is -GR a where G is chosen
from -(CH2)n-, C2-C4alkenyl, C2-C4alkynyl, -
(CH2)nO(CH2)m-, and -(CH2)nN(CH2)m-, where n and m are
independently 0, 1, 2, 3, or 4; and Ra is chosen from
Ca-Cscycloalkyl, and phenyl. [0176] The invention
further pertains to compounds and salts of Formula 2
to Formula 16.COATED TABLET FORMULATION AND METHOD
FIELD OF THE INVENTION This application claims a
benefit of priority from U.S. Provisional Application
No. 60/575,3 19, filed May 28, 2004, the entire
disclosure of which is herein incorporated by
reference. The present invention relates to a coated
tablet formulation which includes a tablet core coated
with a medicament such as a DPP4-inhibitor, such as
saxagliptin, and to a method for preparing such coated
tablet formulation. BACKGROUND OF THE INVENTION The
compound of the structure or its HCl salt,
(hereinafter the above DPP4-inhibitor or saxaglipitin)
is an orally active reversible dipeptidyl peptidase -4
(DPP4) inhibitor, which is a therapeutic agent for
treatment of Type-2 diabetes mellitus which is
disclosed in U.S. Patent No. 6,395,767. After a meal
intake, insulinotropic hormone GLP-I is released which
in turn induces insulin release from the pancreas.
Some of the GLP-I is inactivated by the DPP4 present
in plasma and intestinal capillary endothelium.
Therefore, if the DPP4 is inhibited, more GLP-I will
be available to activate insulin release from the
pancreas. The advantage of this mechanism of insulin
release is that insulin is secreted only in response
to a meal. Therefore, problems of hypoglycemia
associated with other diabetes drugs will be less
likely with a DPP4 inhibitor. The above DPP4 inhibitor
is a labile compound which is prone to an intra
molecular cyclization as shown below.Formation of
Cyclic Amidine (CA) The resultant degradant, cyclic
amidine (mainly cis-cyclic amidine (CA)), is not
therapeutically active and therefore, its formation is
not desirable. This cyclization reaction can occur
both in solid state and solution state. The rate of
intra molecular cyclization is accelerated when
formulations are subject to commonly used processing
activities such as wet granulation, roller compaction,
or tabletting. In addition, most commonly used
excipients, when mixed with this compound, can
accelerate the rate of cyclization. Moreover, the
level of cis-cyclic amidine increases when the drug to
excipient ratio increases posing more challenges for
low strength dosage forms. Given these properties of
the molecule, manufacture of a conventional tablet
dosage form for the DPP4-inhibitor, which is a
preferred dosage form, is not a viable option.
Currently, capsule formulations containing a dry mix
of the DPP4-inhibitor and commonly used excipients are
manufactured at a small scale and used for clinical
studies. The scale up of capsule formulations
containing the DPP4-inhibitor will also 



be problematic since it will involve milling to
control the particle size of the DPP4- inhibitor so
that capsules of lower strengths are manufactured
without content unifomity problems. Additionally, most
of the therapeutic agents as a single entity or as a
combination product for diabetes treatments are
available in a tablet dosage form. Since a tablet
dosage form using traditional manufacturing process is
not feasible for the DPP4-inhibitor, its manufacturing
with other therapeutic agents, as a combination tablet
will be even more problematic.Thus, it is seen that
there is clearly a need for stable pharmaceutical
formulations containing medicaments which are subject
to intra-molecular c.yclization which results in
formation of degradants such as cyclic amidines which
are not therapeutically active. U.S. Patent No.
6,395,767 to Robl et al. (hereinafter Robl et al.)
discloses cyclopropyl-fused pyrrolidine-based
dipeptidyl peptidase IV inhibitors (DPP4 inhibitors)
which include compounds having the structure or a
pharmaceutically acceptable salt thereof, wherein the
pharmaceutically acceptable salt can be the
hydrochloride salt or the trifluoroacetic acid salt.
Robl et al. discloses that the DPP4 inhibitors
including those set out above may be formulated as
tablets, capsules, granules or powders. BRIEF
DESCRIPTION OF THE INVENTION In accordance with the
present invention a coated tablet is provided which
may include a medicament which is subject to
intra-molecular cyclization, but issurprisingly stable
under normal storage conditions, that is at 30C and
60% relative humidity. The coated tablet of the
invention includes a tablet core (also referred to as
a "core", "tablet core", "placebo", "placebo core
tablet", "tablet core composition" or "core
composition") and a) a coating layer coated on the
core, which coating layer is an inner seal coat formed
of at least one coating polymer; b) a second coating
layer, disposed over the inner seal coat, formed of a
medicament and at least one coating polymer which
preferably is the same coating polymer in the inner
seal coat; and optionally c) an outer protective
coating layer, disposed over the second coating layer,
formed of at least one coating polymer, which
preferably is the same coating polymer in the second
coating layer and inner seal coat, but need not
necessarily include the same amounts of such polymer.
The medicament will preferably be the DPP4-inhibitor
of the structure or a pharmaceutically acceptable salt
thereof, such as the HCl salt, also referred to as
Compound A. In a preferred embodiment, the coated
tablet of the invention will include a tablet core
which is formed of one or more bulking agents or
fillers, optionally one or more binders, optionally
one or more disintegrants, and optionally one or more
tableting lubricants, a) an inner seal coating layer
which includes at least one coating polymer which
preferably is a polyvinyl alcohol (PVA) based polymer;
b) a second coating layer disposed over the seal
coating layer a) which includes at least one
medicament and at least one coating polymer which is
preferablya PVA based polymer, and preferably the same
as the coating polymer of the inner seal coating
layer. The above coating layers are applied to the
tablet core preferably by spray coating on to the
tablet core. In a more preferred embodiment of the
invention, an outer protective or third coating layer
will be coated over the second coating layer
(containing the medicament) and will function as a
protective layer. The third or protective coating
layer may preferably include similar components as in
the second coating layer except that it will not
include a medicament, but may optionally include one
or more colorants, and may not necessarily include the
same amounts of such components. Optionally, a fourth
layer (which includes similar components as in the
third layer) containing colorants and a coating
polymer can also be applied to differentiate tablets
of various strengths. The first, second , third and
fourth coating layers may be formed of the same or
different coating polymers . It has been found that
the coated tablets of the invention exhibit superior
chemical stability as compared to traditional tablets
manufactured using conventional dry granulation or wet
granulation techniques. The coating approach will also
facilitate preparation of a combination formulation of
a problematic medicament with another drug by using
the other drug tablet as a starting tablet (instead of
the tablet core or placebo mentioned above) and
applying the inner seal coating and the second coating
containing the problematic medicament and coating
polymer, and optionally but preferably, the outer
protective coating over the other drug tablet. The
coated tablets of the invention may be prepared
preferably using perforated pan coaters. Fluid bed
coating and spray coating may be used as well. In
addition, in accordance with the present invention, a
method is provided for preparing the coated tablet of
the invention, which method includes the steps of a)
providing a tablet core; b) coating the tablet with an
inner seal coating layer formulation which includes at
least one coating polymer; 



c) drying the coated tablet to form an inner seal
coating thereon;d) coating the so-coated tablet with a
second coating layer formulation which includes
medicament and at least one coating polymer; e) drying
the so-coated tablet to form a second coating layer
(containing medicament) thereon; f) optionally, but
preferably, coating the so-coated tablet with a third
outer protective coating layer formulation which
includes at least one coating polymer; and g)
optionally, coating the so-coated tablet with a fourth
outer protective coating layer which includes at least
one coating polymer and colorant, and h) drying the
so-coated tablet to form the coated tablet of the
invention. In a preferred embodiment of the method of
the invention the inner seal coating layer
formulation, the second coating layer formulation and
the outer protective coating layer(s) formulation(s)
each will be applied as a suspension of the coating
polymer in a coating solvent. The third and fourth
outer protective coating layers need not include a
medicament (although it may, if desired), and may be
formed of the other components of the first coating
layer and/or second coating layer. The second coating
layer may be formed of the components of the first
coating layer and/or third/ and or fourth coating
layer, but not necessarily the same amounts of such
components. In preparing the coated tablet of the
invention, coating suspensions which include coating
polymer in water are prepared. Other coating solvents
which may be employed include ethanol, methanol, and
isopropyl alcohol, with water being preferred. Tablets
which are placebos (contain no medicament) and form
tablet cores are coated with the inner seal coating
suspension and are dried. The second coating layer
suspension containing medicament and coating polymer
is applied over the socoated tablets which are then
dried. Where the coated tablet of the invention is to
include an outer protective layer, a coating
suspension is prepared as in the case of the inner
seal coating suspension but without medicament. The
coating suspension will then be coated onto the
previously coated tablets as described for the inner
seal coating and second coating to form a protective
coating layer thereon.The coated tablets of the
invention are useful in the treatment of mammals such
as humans, dogs and cats for Type II diabetes.
DETAILED DESCRIPTION OF THE INVENTION The tablet core
or placebo employed in the coated tablet of the
invention will include conventional pharmaceutical
excipients to enable formation of a pharmaceutically
acceptable solid tablet core. The tablet core may be
in the form of a tablet, bead, beadlet, or pill, all
of the above being collectively referred to as a
tablet core. The coated tablet of the invention will
contain medicament, such as the above DPP4-inhibitor,
saxaglipitin, in an amount within the range from about
0.1 to about 70% by weight and preferably from about 1
to about 50% by weight of the tablet core. The tablet
core employed in the coated tablet of the invention
will preferably contain a) at least one bulking agent
or filler; b) optionally at least one binder; c)
optionally at least one disintegrant; and d)
preferably but optionally at least one lubricant
wherein a) the bulking agent or filler is present in
an amount within the range from about 1 to about 95%
by weight, preferably from about 10 to about 85% by
weight; b) the binder is present in an amount within
the range from about 0 to about 20% by weight,
preferably from about 1 to about 10% by weight; c) the
disintegrant is present in an amount within the range
from about 0 to about 20% by weight, and preferably
from about 0.25 to about 10% by weight; and d) the
lubricant is present in an amount within the range
from about 0 to about 5% by weight, preferably from
about 0.2 to about 2% by weight, all of the above %by
weight being based on the weight of the tablet core.
It is preferred that the bulking agents are
microcrystalline cellulose and lactose monohydrate;
the disintegrant is croscarmellose sodium; and the
lubricant is magnesium stearate.The tablet cores
present in the coated tablets of this invention can be
prepared by a variety of processes and order of
addition of excipients. The utility of these
formulations is not limited to a specific dosage form
or manufacturing process. Tablet cores may be
manufactured by wet granulation, dry granulation,
direct blending or any other pharmaceutically
acceptable process. In accordance with the present
invention, a preferred method is provided for
preparing the tablet cores employed in the coated
tablets of the invention which includes the steps of
blending the one or more excipients such as bulking
agent, optionally binder and optionally disintegrant.
A lubricant will be preferably added to the blend to
facilitate tablet formation. The bulking agents or
fillers will be present in the tablet core
compositions of the invention in an amount within the
range from about 1 to about 95% by weight and
preferably from about 10 to about 85% by weight of the
core composition. Examples 



of bulking agents or fillers suitable for use herein
include, but are not limited to, cellulose derivatives
such as microcrystalline cellulose or wood cellulose,
lactose, sucrose, starch, pregelatinized starch,
dextrose, mannitol, fructose, xylitol, sorbitol, corn
starch, modified corn starch, inorganic salts such as
calcium carbonate, calcium phosphate, dicalcium
phosphate, calcium sulfate, dextrin/dextrates,
maltodextrin, compressible sugars, and other known
bulking agents or fillers, and/or mixtures of two or
more thereof, preferably microcrystalline cellulose.
The binder will be optionally present in the
pharmaceutical compositions of the invention in an
amount within the range from about 0 to about 20%
weight, preferably from about 1 to about 10% by weight
of the core composition. Examples of binders suitable
for use herein include, but are not limited to,
hydroxypropyl cellulose, corn starch, pregelatinized
starch, modified corn starch, polyvinyl pyrrolidone
(PVP) (molecular weight ranging from about 5,000 to
about 1,000,000, preferably about 40,000),
hydroxypropyl methylcellulose (HPMC), lactose, gum
acacia, ethyl cellulose, cellulose acetate, as well as
a wax binder such as carnauba wax, paraffin,
spermaceti, polyethylenes or microcrystalline wax, as
well as other conventional binding agent and/or
mixtures by two or more thereof, preferably
hydroxypropyl cellulose.The disintegrant will be
optionally present in the pharmaceutical composition
of the invention in an amount within the range from
about 0 to about 20% by weight, preferably from about
0.25 to about 10% by weight of the core composition.
Examples of disintegrants suitable for use herein
include, but are not limited to, croscarmellose
sodium, crospovidone, starch, potato starch,
pregelatinized starch, corn starch, sodium starch
glycolate, microcrystalline cellulose, low substituted
hydroxypropyl cellulose or other known disintegrant,
preferably croscarmellose sodium. The lubricant will
be optimally present in the pharmaceutical composition
of the invention in an amount within the range from
about 0.1 to about 5% by weight, preferably from about
0.2 to about 2% by weight of the core composition.
Examples of tableting lubricants suitable for use
herein include, but are not limited to, magnesium
stearate, zinc stearate, calcium stearate, talc,
carnauba wax, stearic acid, palmitic acid, sodium
stearyl fumarate or hydrogenated vegetable oils and
fats, or other known tableting lubricants, and/or
mixtures of two or more thereof, preferably magnesium
stearate. The inner seal coating layer formulation
(also referred to as the first coating layer) will
include up to 95% of polymer based on the weight of
the inner seal coating layer, and may be prepared as
described hereinbefore. The formulation will contain
at least one coating layer polymer and a coating
solvent as described above, which preferably is water,
which is used for processing and removed by drying.
The coating layer polymer may be hydroxypropyl
methylcellulose, polyvinyl alcohol (PVA), ethyl
cellulose, methacrylic polymers or hydroxypropyl
cellulose, preferably PVA. The coating layer may also
optionally include a plasticizer such as triacetin,
diethyl phthalate, tributyl sebacate or polyethylene
glycol (PEG), preferably PEG; and an anti-adherent or
glidant such as talc, fumed silica or magnesium
stearate, opacifying agent such as titanium dioxide.
The coating layer may also include iron oxide based
colorants. The coating material is commercially
available under the trade name Opadry(r) HP or
Opadry(r) II white. The second coating layer
formulation will preferably be similar in composition
to the first coating layer formulation although it
will include medicament, preferably the DPP4-inhibitor
in an amount within the range from about 0.5 to about
70%,preferably from about 30 to about 50% by weight,
based on the weight of the second coating layer. The
third outer protective coating layer will preferably
be similar in composition to the first coating layer.
The fourth coating layer where present will preferably
be similar in composition to the third outer
protective coating layer and will include colorant as
desired, such as within the range from about 0.5 to
about 5.0% by weight, based on the weight of the
fourth coating layer. The inner seal coating layer
will preferably be formed of coating layer polymer in
an amount within the range from about 10 to about 95%,
preferably from about 20 to about 90% by weight of the
inner seal coating layer, optionally plasticizer in an
amount within the range from about 10 to about 30%,
preferably from about 15 to about 20% by weight of the
coating layer, and anti-adherent or glidant in an
amount within the range for about 15 to about 30%,
preferably from about 10 to about 15% by weight of the
inner seal coating layer. The second coating layer
will be preferably formed of coating layer polymer in
an amount within the range from about 30 to about
99.5%, preferably from about 40 to about 60% by weight
of the second coating layer and medicament in an
amount within the range from about 0.25% to about 70%,
preferably from about 20 to about 50% by weight of the
second coating layer. The coating layer polymer in the
second coating layer will be at least about 5 mg with
a 200 mg tablet core, and the medicament will be at
least about 0.5 mg. The third outer protective coating
layer will preferably be of similar composition to the
first coating layer. The inner seal coating layer will
be present in an amount within the range from about 1
to about 5%, preferably from about 1 to about 3% by
weight of the finished 



coated tablet; the second coating layer (containing
medicament) will be present in an amount within the
range from about 0.25 to about 70%, preferably from
about 1 to about 50% by weight of the finished coated
tablet, depending on potency; and the third outer
protective coating layer and fourth layer where
present will each be present in an amount within the
range from about 1 to about 10%, preferably from about
1 to about 5% by weight of the finished coated
tablet.Preferred coated tablet formulations in
accordance with the invention are set out below. The
following working Example represents a preferred
embodiment of the invention.EXAMPLE A 500 g batch of
2.5 mg DPP4 coated tablets having the following
composition were prepared as described below The 500 g
of tablet cores were prepared as follows. Lactose
monohydrate, croscarmellose sodium, and
microcrystalline cellulose were blended in a planetary
mixer. The blend was then lubricated by blending with
pre-screened magnesium stearate using a Turbula mixer.
The lubricated blend was compressed using a single
station press or using a rotary press into 200 mg
placebo tablets. Inner Seal Coating Layer The inner
seal coating suspension was prepared as follows. 0.1N
HCl (about 226.7 g) in a metal container was
continuously stirred with a lightening mixer. 40 g
Opadry(r) HP powder was quickly added into the vortex.
Afterthe powder addition was completed, mixing was
continued at a low speed until a uniform mixture was
visually evident. pH of the resulting suspension was
measured and pH was adjusted to 2 using concentrated
HCl or NaOH. A Glatt coater was set up according to
the following parameters Glatt Coater Parameter The
tablet cores were preheated in a coating pan for about
10 to 15 minutes. 30 heated tablets were weighed.
Drying of the tablets was continued until the moisture
was driven out of the tablet and tablet weight became
constant. The final weight of 30 tablets was designed
as A. The 30 tablets were coated with the inner seal
coating suspension as prepared above employing the
Glatt coater. The 30 tablets were weighed every 10
minutes (and the weight recorded) until the tablet
weight reached the targeted weight (Equation 1). The
coated tablets were dried by heating until the tablet
weight became constant. The final weight of the
socoated tablets was designated as B. Equation 1:
Targeted weight = A x 1.02 = B Middle (Drug) Coating
Layer The middle drug-containing coating layer
suspension was prepared as follows. 12.5 g of the
DPP4-inhibitor (free base) was added to 1000 ml of
0.1N HCl in a metal container. The pH was measured and
adjusted to 2. The HCl was continuously stirred and
100 g Opadry(r) HP was quickly added into the vortex.
Themixture was then stirred at low speed until a
uniform mixture was visually evident. The pH of the
suspension was maintained at 2 using either
concentrated HCl or IN HCl as necessary. The seal
coated tablet cores prepared above were coated with
the coating suspension containing the DPP4-inhibitor
prepared above employing the Glatt coater. The 30 seal
coated tablets were weighed, initially every 30
minutes, then every 15 minutes and the weight recorded
until the targeted weight was reached (Equation 2).
The so-coated tablets were dried by heating until the
tablet weight became constant. The final weight of 30
tablets was designated as C. Equation 2: Targeted
weight = B + 30 x (2.925 (equivalent to 2.5 mg free
base) + 20 mg) = B + 687.75 mg = C The amount of drug
coated onto the tablets was determined using HPLC,
fiber optic probe, or NIR or other suitable means.
Coating was stopped when the targeted amount of drug
was deposited. Outer Protective Coating Layer The
so-coated tablets were then coated with a suspension
of Opadry(r) HP as used in forming the inner seal
coating. The 30 tablets were weighed every 10 minutes
and the weight recorded until tablet weight reached
the targeted weight (Equation 3). The tablets were
dried by heating until the tablet weight became
constant. The final weight of 30 tablets was designed
as D. Equation 3: Targeted weight = C + 30 x 4 mg = C
+ 120 mg = D The so-coated tablets were transferred to
a suitable container. The tablets of the invention
so-prepared had superior stability to conventional
tablet formulations (wherein the drug was in the core)
and capsule formulations.The above 2.5 mg potency
coated tablets of the invention were stored at various
storage conditions up to and including 4 1 weeks and
stability data related to presence of the degradant
cyclic amidine (mainly cis-cyclic amidine (Cis-CA))
were collected. As shown in Table 1 set out below, no
cis-CA was detected at 25C/60% RH storage condition.
The cis-CA levels were 0.22% and 0.32% at 30C/60% RH
and 40C/75% RH storage conditions, respectively. These
levels are significantly lower than those observed in
the 5 mg and 20 mg potency capsule formulations shown
in Table 2.TABLE l 



(r) Twenty-six weeks stability data on 2.5 mg potency
tablets coated with Opadry HP, free base as starting
material, and three coating layers. For stability
evaluation, tablets were packaged in HDPE bottles. NA
denotes "data not available"TABLE 2 Stability data for
capsule formulations (benzoate salt of DPP4 4.8%,
Anhydrous lactose 50.2%, lactose hydrous 40%,
croscarmellose sodium 2%, and sodium stearyl fumarate
3%, fill weights for 5 mg and 20 mg capsules are 150
mg and 350 mg, respectively.)WHATIS CLAIMED IS: 1. A
coated tablet comprising a tablet core and a) an inner
seal coating layer coated on the tablet core; b) a
second coating layer comprising a medicament coated on
the inner seal coating of the tablet core; and c)
optionally an outer protective coating layer coated on
the second coating layer of the tablet core. 2. The
coated tablet as defined in Claim 1 wherein the
medicament is labile and may undergo degradation. 3.
The coated tablet as defined in Claim 1 wherein the
medicament is saxaglipitin (DPP4 inhibitor) or a
pharmaceutically acceptable salt thereof. 4. The
coated tablet as defined in Claim 1 wherein said inner
seal coating layer comprises a coating polymer
formulation comprising a PVA based polymer, said
second coating layer comprises a medicament which is
saxaglipitin, and a coating polymer formulation
comprising a PVA based polymer, and said other
protective coating layer comprises a coating layer
formulation comprising a PVA based polymer. 5. The
coated tablet as defined in Claim 1 wherein said
second coating layer is comprised of from about 0.1 to
about 70% by weight medicament and from about 30 to
about 99.5% by weight coating polymer, based on the
weight of the second coating layer.6. The coated
tablet as defined in Claim 4 wherein the coating
polymer formulation in the second coating layer is at
least about 2 mg with a 200 mg tablet core, and the
medicament is at least about 0.2 mg. 7. The coated
tablet as defined in Claim 1 further including a third
outer protective coating layer disposed on said second
coating layer. 8. The coated tablet as defined in
Claim 7 wherein said second coating layer comprises a
PVA based polymer. 9. The coated tablet as defined in
Claim 7 wherein each of the inner seal coating layer
and the outer protective layer comprises a PVA based
polymer. 10. The coated tablet as defined in Claim 9
wherein the PVA based polymer in the second coating
layer is substantially the same as the PVA based
polymer in the other coating layers. 11. The coated
tablet as defined in Claim 8 wherein the PVA based
polymer is comprised of polyvinyl alcohol. 12. The
coated tablet as defined in Claim 1 where in second
coating layer the medicament is present in an amount
within the range from about 0.2 to about 140 mg and
the coating polymer is present in an amount within the
range from about 2 to about 140 mg, and in each of the
inner seal coating layer and optionally outer
protective coating layer, the coating polymer is being
present in an amount within the range from about 1 to
about 100 mg. 13. The coated tablet as defined in
Claim 1 wherein the tablet core is comprised of one or
more fillers, optionally one or more binders,
optionally one or more disintegrants and optionally
one or more tableting lubricants.14. The coated tablet
as defined in Claim 13 wherein the tablet core is
comprised of microcrystalline cellulose, lactose
monohydrate, croscarmellose sodium, and magnesium
stearate. 15. The coated tablet as defined in Claim 1
having the following composition: 16. The coated
tablet as defined in Claim 1 where for a 5 mg potency
the second coating layer is comprised of 5 mg
medicament and 5 mg polymer based coating and for a
2.5 mg potency the coating layer is comprised of 2.5
mg medicament and 20 mg polymer based coating. 17. A
method for preparing a coated tablet comprising: a)
providing a tablet core;b) coating the tablet with an
inner seal coating layer formulation which includes at
least one coating polymer; c) drying the coated tablet
to form an inner seal coating thereon; d) coating the
so-coated tablet with a second coating layer
formulation which includes medicament and at least one
coating polymer; e) drying the so-coated tablet to
form a second coating layer (containing medicament)
thereon; and f) optionally coating the so-coated
tablet with a third outer protective coating layer
formulation which includes at least one coating
polymer; and g) drying the so-coated tablet to form
the coated tablet of the invention. 18. The method as
defined in Claim 17 wherein the coating layers are
applied as a suspension of the coating polymer. 


