
Bridged N-Cyclic Sulfonamide) Inhibitors of Gamma
Secretase This application claims priority from U.S.
Provisional application No. 60/709,961 , filed August
19, 2005, which is incorporated by reference, in its
entirety. Background of the Invention Cross-Reference
To Related Applications This application claims the
benefit under 35 U.S.C. 119(e) to provisional
application U.S. Ser. No. 60/709,961 filed Aug.19,
2005 which is incorporated herein by reference in its
entirety. Field of the Invention The invention relates
to bridged N-cyclic sulfonamido compounds fused with a
heteroaryl or heterocycloalkyl ring, which inhibit
gamma secretase and b-amyloid peptide release and/or
its synthesis. Therefore, the N-cyclic sulfonamido
compounds of the present invention are useful in the
prevention of cognitive disorders in patients
susceptible to cognitive disorders and/or in the
treatment of patients with cognitive disorders in
order to inhibit further deterioration in their
condition. State of the Art Alzheimer's Disease (AD)
is a degenerative brain disorder characterized
clinically by progressive loss of memory, cognition,
reasoning, judgment and emotional stability that
gradually leads to profound mental deterioration and
ultimately death. AD is a very common cause of
progressive mental failure (dementia) in aged humans
and is believed to represent the fourth most common
medical cause of death in the United States. AD has
been observed in races and ethnic groups worldwide and
presents a major present and future public health
problem. The disease is currently estimated to affect
about two to three million individuals in the United
States alone. AD is at present incurable. No treatment
that effectively prevents AD or reverses its symptoms
and course is currently known. The brains of
individuals with AD exhibit characteristic lesions
termed senile (or amyloid) plaques, amyloid angiopathy
(amyloid deposits in blood vessels) and
neurofibrillary tangles. Large numbers of these
lesions, particularly amyloid plaques and
neurofibrillary tangles, are generally found in
several areas of the human brain important for memory
and cognitive function in patients with AD. Smaller
numbers of these lesions in a more restrictive
anatomical distribution are also found in the brains
of most aged humans who do not have clinical AD.
Amyloid plaques and amyloid angiopathy also
characterize the brains of individuals with Trisomy 2
1 (Down's Syndrome) and Hereditary Cerebral Hemorrhage
with Amyloidosis of the Dutch Type (HCHWA-D). At
present, a definitive diagnosis of AD
usuallyT/US2006/032579 requires observing the
aforementioned lesions in the brain tissue of patients
who have died with the disease or, rarely, in small
biopsied samples of brain tissue taken during an
invasive neurosurgical procedure. The principal
chemical constituent of the amyloid plaques and
vascular amyloid deposits (amyloid angiopathy)
characteristic of AD and the other disorders mentioned
above is an approximately 4.2 kilodalton (kD) protein
of about 39-43 amino acids designated the b- amyloid
peptide (bAP) or sometimes Ab, AbP or b/A4. b-Amyloid
peptide was first purified and a partial amino acid
sequence was provided by Glenner et al., Biochem.
Biophys. Res. Commun., 120:885-890 (1984) The
isolation procedure and the sequence data for the
first 28 amino acids are described in U.S. Patent No.
4,666,829. Molecular biological and protein chemical
analyses have shown that the b-amyloid peptide is a
small fragment of a much larger precursor protein
termed the amyloid precursor protein (APP), that is
normally produced by cells in many tissues of various
animals, including humans. Knowledge of the structure
of the gene encoding APP has demonstrated that
b-amyloid peptide arises as a peptide fragment that is
cleaved from APP by protease enzyme(s). Sequential
processing of the precursor protein by the enzymes
referred to generically as beta- and gamma-secretases,
gives rise to the b-amyloid peptide fragment. Both
enzymes have now been molecularly cloned, and
characterized to differing levels. Several lines of
evidence indicate that progressive cerebral deposition
of b-amyloid peptide plays a seminal role in the
pathogenesis of AD and can precede cognitive symptoms
by years or decades. See, for example, Selkoe, Neuron,
6:487-498 (1991). The most important line of evidence
is the discovery that missense DNA mutations at amino
acid 717 of the 770-amino acid isoform of APP can be
found in affected members but not unaffected members
of several families with a genetically determined
(familial) form of AD (Goate et al., Nature,
349:704-706 ( 1990); Chartier Harlan et al., Nature,
353:844-846 (1989); and Murrell et al., Science,
254:97-99 (1991 .) Another such mutation, known as the
Swedish variant, is comprised of a double mutation
changing lysine595-methionine 596 to asparagine595
leucine596 (with reference to the 695 isoform was
found in a Swedish family) was reported in 1992
(Mullan etal., Nature Genet, 1:345-347 (1992). Genetic
linkage analyses have demonstrated that these
mutations, as well as certain other mutations in the
APP gene, are the specific molecular cause of AD in
the affected members of such families. In addition, a
mutation at amino acid 693 of the 770-amino acid
isoform of APP has been identified as the cause of the
b -amyloid peptide deposition disease, HCHWA-D, and a
change from alanine to glycine at amino acid 692
appears to cause a phenotype that resembles AD is some
patients but HCHWA-D in others. The discovery of these
and other mutations in APP ingenetically based cases
of AD prove that alteration of APP metabolism, and
subsequent deposition of its b-amyloid peptide
fragment, can cause AD. Despite the progress which has
been made in understanding the underlying mechanisms
of AD and other b-amyloid peptide related diseases,
there remains a need to develop methods and
compositions for treatment of the disease(s). Ideally,
the treatment methods would advantageously be based on
drugs, which are capable of inhibiting b- amyloid
peptide release and/or its synthesis in vivo. One
approach toward inhibiting amyloid peptide synthesis
in vivo is by inhibiting gamma secretase, the enzyme
responsible for the carboxy-terminal cleavage
resulting in 



production of b-amyloid peptide fragments of 40 or 42
residues in length. The immediate substrates for gamma
secretase are b-cleaved, as well as a-cleaved
carboxy-terminal fragments (CTF) of APP. The
gamma-secretase cleavage site on b- and a-CTF
fragments occurs in the predicted transmembrane domain
of APP. Inhibitors of gamma-secretase have been
demonstrated to effect amyloid pathology in transgenic
mouse models (Dovey, H. F., V. John, J. P. Anderson,
L. Z. Chen, P. de Saint Andrieu, L. Y. Fang, S. B.
Freedman, B. Folmer, E. Goldbach, E. J. Holsztynska et
al. (2001). "Functional gamma-secretase inhibitors
reduce beta-amyloid peptide levels in brain." J
Neurochem 76(1): 173-81.) Gamma secretase is
recognized to be a multi-subunit complex comprised of
the presenilins (PS1 or PS2), Nicastrin, Aph-1, and
Pen 2 (De Strooper, B. (2003). "Aph-1, Pen- 2, and
Nicastrin with Presenilin generate an active
gamma-Secretase complex." Neuron 38(1): 9-12; Edbauer,
D., E. Winkler, J. T. Regula, B. Pesold, H. Steiner
and C. Haass (2003). "Reconstitution of
gamma-secretase activity." Nat Cell Biol 5(5): 486-8;
Kimberly, W. T., M. J. LaVoie, B. L. Ostaszewski, W.
Ye, M. S. Wolfe and D. J. Selkoe (2003).
"Gammasecretase is a membrane protein complex
comprised of presenilin, nicastrin, Aph-1, and Pen-2."
Proc Natl Acad Sci U S A 100(1 1): 6382-7). Much
evidence indicates that PS comprises the catalytic
moiety of the complex, while the other identified
subunits are necessary for proper maturation and
sub-cellular localization of the active enzyme complex
(reviewed in De Strooper, B. (2003). "Aph-1, Pen-2,
and Nicastrin with Presenilin generate an active
gamma-Secretase complex." Neuron 38(1): 9-12.)
Consistent with this hypothesis: PS knock-out mice
exhibit significant reductions in b-amyloid production
(De Strooper, B., P. Saftig, K. Craessaerts, H.
Vanderstichele, G. Guhde, W. Annaert, K. Von Figura
and F. Van Leuven (1998). "Deficiency of presenilin-1
inhibits the normal cleavage of amyloid precursor
protein." Nature 391(6665): 387-90; Haass, C. and D.
J. Selkoe (1998). "Alzheimer's disease. A technical KO
of amyloid-beta peptide." Nature 391(6665): 339-40;
Herreman, A., L. Serneels, W. Annaert, D. Collen, L.
Schoonjans and B. De Strooper (2000). "Total
inactivation of gamma-secretase activity in
presenilin-deficient embryonic stem cells." NatCell
Biol 2(7): 461-2); point mutations of putative active
site aspartate residues in PS trans membrane domains
inhibit b-amyloid production in cells in a dominant
negative fashion (Wolfe, M. S., W. Xia, B. L.
Ostaszewski, T. S. Diehl, W. T. Kimberly and D. J.
Selkoe (1999). "Two transmembrane aspartates in
presenilin-1 required for presenilin endoproteolysis
and gamma-secretase activity." Nature 398(6727): 5
13-7; Kimberly, W. T., W. Xia, T. Rahmati, M. S. Wolfe
and D. J. Selkoe (2000). "The transmembrane aspartates
in presenilin 1 and 2 are obligatory for
gamma-secretase activity and amyloid beta-protein
generation." J Biol Chem 275(5): 3173-8); active site
directed substrate-based transition state isosteres
designed to inhibit gamma secretase directly conjugate
to PS (Esler, W. P., W. T. Kimberly, B. L.
Ostaszewski, T. S. Diehl, C. L. Moore, J. Y. Tsai, T.
Rahmati, W. Xia, D. J. Selkoe and M. S. Wolfe (2000).
"Transition-state analogue inhibitors of
gammasecretase bind directly to presenilin-1." Nat
Cell Biol 2(7): 428-34; Li, Y. M., M. Xu, M. T. Lai,
Q. Huang, J. L. Castro, J. DiMuzio-Mower, T. Harrison,
C. Lellis, A. Nadin, J. G. Neduvelil et al. (2000).
"Photoactivated gamma-secretase inhibitors directed to
the active site covalently label presenilin 1." Nature
405(6787): 689-94); finally, allosteric gamma
secretase inhibitors have likewise been demonstrated
to bind directly to PS (Seiffert, D., J. D. Bradley,
C. M. Rominger, D. H. Rominger, F. Yang, J. E.
Meredith, Jr., Q. Wang, A. H. Roach, L. A. Thompson,
S. M. Spitz et al. (2000). "Presenilin-1 and -2 are
molecular targets for gammasecretase inhibitors." J
Biol Chem 275(44): 34086-91 .) Current evidence
indicates that in addition to APP processing leading
to b-amyloid synthesis, gamma-secretase also mediates
the intra-membrane cleavage of other type I
transmembrane proteins (reviewed in Fortini, M. E.
(2002). "Gamma-secretase-mediated proteolysis in
cell-surface-receptor signaling." Nat Rev MoI Cell
Biol 3(9): 673-84, see also Struhl, G. and A. Adachi
(2000). "Requirements for presenilin-dependent
cleavage of notch and other transmembrane proteins."
MoI Cell 6(3): 625-36.) Noteworthy among the known
substrates of gamma-secretase is mammalian Notch 1.
The Notch 1 protein is important for cell fate
determination during development, and tissue
homeostasis in the adult. Upon ligand engagement via
the Notch ecto-domain, Notch undergoes sequential
extra-cellular and intra-membrane processing analogous
to APP. The intra-membrane processing of Notch
mediated by gamma secretase leads to release of the
Notch intracellular domain (NICD). The NICD fragment
mediates Notch signaling via translocation to the
nucleus, where it regulates expression of genes
mediating cellular differentiation in many tissues
during development, as well as in the adult.
Disruption of Notch signaling via genetic knock-out
(KO) results in embryonic lethal phenotype in mice
(Swiatek, P. J., C. E. Lindsell, F. F. del Amo, G.
Weinmaster and T. Gridley (1994). "Notchi is essential
for postimplantation development in mice." Genes
Dev8(6): 707-19; Conlon, R. A., A. G. Reaume and J.
Rossant (1995). irNotch1 is required for the
coordinate segmentation of somites." Development
121(5): 1533-45.) The Notch KO phenotype is very
similar to the phenotype observed PS1 KO mice, and
precisely reproduced by PS1/PS2 double KO mice (De
Strooper et al. (1998). "Deficiency of presenilin-1
inhibits the normal cleavage of amyloid precursor
protein." Nature 391(6665): 387-90; Donoviel, D. B.,
A. K. Hadjantonakis, M. Ikeda, H. Zheng, P. S. Hyslop
and A. Bernstein (1999). "Mice lacking both presenilin
genes exhibit early embryonic patterning defects."
Genes Dev 13(21): 2801-10; Herreman, A., L. Semeels,
W. Annaert, D. Collen, L. Schoonjans and B. De
Strooper (2000). "Total inactivation of
gamma-secretase activity in presenilin-deficient
embryonic stem cells." Nat Cell Biol 2(7): 461-2.)
This convergence of phenotypes observed in knock-out
mice of either the substrate (Notch) or the enzyme
(PS) suggests that inhibitors of gamma secretase that
also inhibit Notch function may be limited as
therapeutic agents owing to the importance of Notch
function in adult tissues (Fortini, M. E. (2002).
"Gamma-secretase-mediated proteolysis in
cell-surface-receptor signaling." Nat Rev MoI Cell
Biol 3(9): 673-84.) As APP knock-out mice develop
normally and without an overt phenotype Zheng, H., M.
Jiang, M. E. Trumbauer, R. Hopkins, D. J.
Sirinathsinghji, K. 



A. Stevens, M. W. Conner, H. H. Slunt, S. S. Sisodia,
H. Y. Chen et al. (1996). "Mice deficient for the
amyloid precursor protein gene." Ann N Y Acad Sci 777:
421-6; Zheng, H., M. Jiang, M. E. Trumbauer, D. J.
Sirinathsinghji, R. Hopkins, D.W. Smith, R. P.
Heavens, G. R. Dawson, S. Boyce, M. W. Conner et al.
(1995). "beta-Amyloid precursor protein-deficient mice
show reactive gliosis and decreased locomotor
activity." Cell 81(4): 525-31, the cumulative
evidence, therefore, suggests that preferred gamma
secretase inhibitors would have selectivity for
inhibiting gamma secretase processing of APP over
gamma secretase processing of Notch. Summary of the
Invention In a broad aspect, the invention provides
compounds of Formula I: Formula I stereoisomers,
tautomers, mixtures of stereoisomers and/or tautomers
or pharmaceutically acceptable salts thereof, wherein,
the A-ring is aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, where each ring is optionally
substituted at a substitutable position with halogen,
C1-C6 alkyl, C2-C6 alkenyl, C2- C6 alkynyl, C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl,
CN, aryloxy, -S(O)0-2-(C1-C6 alkyl), -NR 10Rn, C1-C6
alkanoyl, Co-C3alkylC0 2R\ heteroaryl,
heterocycloalkyl, aryl, arylalkyl, Or-SO 2NR10Rn; R1
and R2 combine to form a [3.3.1] or a [3.2.1] ring
system, where the nitrogen is attached to the two
bridgehead carbons, where 0 or 1 of the carbons in the
ring system is optionally replaced with an -O-,
-S(O)0-2- , or -NR1S- group, and where the [3.3.1] or
[3.2.1] ring system is optionally substituted with 1,
2, 3, or 4 groups that are independently oxo, halogen,
Ci-C 6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1- C6 alkoxy,
haloalkoxy, -C(O)OR 13 , -(C1-C4 alkyl)-C(O)OR 13,
-CONR 10R1I , -OC(O)NR 10R1I , -NR1C(O)OR", -NR
1S(O)2R", -OS(O)2R", -NR1C(O)R", CN, =N-NR 12, or
=N-O-R 13 ; two adjacent carbons (not including the
bridgehead carbons) in the [3.3.1] or [3.2.1] ring
system combine to form part of a fused heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, -S(O)0-2R',
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1- C2
haloalkoxy, -NRO(O)R", -NR SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or
C0-Cialkylaryl (such as phenyl or naphthyl, where
phenyl is preferred), where the aryl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, aryloxy,
-S(O) 0-2-(C 1-C6 alkyl), -NR10R1-I , C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NRi 0Rii, and additionally,
two adjacent carbons in the [3.3.1] or the [3.2.1]
ring system (not including the bridegehead carbons)
may combine with one or more -C-, -CH-, and/or -CH2-
groups to form a cycloalkyl ring that may optionally
be substituted with one or more groups that are
independently halogen, C1-C6 alkyl or haloalkyl. R10
and R at each occurrence are independently H or C1-C6
alkyl, where the alkyl is optionally substituted with
an aryl (such as phenyl or naphthyl, where phenyl is
preferred), where the aryl is optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or
NO2; and R10 and R11 together may form a 3-8 membered
ring optionally including an additional heteroatom
such as N, O or S; R12 is H, C1-C6 alkyl or-SO 2-aryl
(such as phenyl or naphthyl, where phenyl is
preferred), where the aryl is optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or
NO2; Ri3 is H or CrC 6 alkyl optionally substituted
with aryl (such as phenyl or naphthyl, more
preferably, phenyl), hydroxyl, or halogen, where the
aryl is optionally substituted with 1 to 5 groups that
are independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyl, haloalkoxy, CN or NO2; RIB is H, aryl,
heteroaryl, heterocycloalkyl, -SO2R', -C(O)R'.
-C(O)OR', or C1-C6 alkyl optionally substituted with
aryl, hydroxyl, or halogen, where the aryl groups are
optionallysubstituted with 1 to 5 groups that are
independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyl, haloalkoxy, CN, amino, NH(C1-C6 alkyl),
N(C1-C6 alkyl) (C1-C6 alkyl) or NO2, and R' and R" at
each occurrence are independently hydrogen, C1-C6
alkyl, haloalkyl, C2- C6 alkenyl or phenyl optionally
substituted with 1 to 5 groups that are independently
halogen, C1-C6 alkyl, - C(O)OR', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, aryloxy,
-SO2-(C1- C6 alkyl), -NR10R1I , C1-C6 alkanoyl,
pyridyl, phenyl, NO2, or -SO2NR10R1-I . The compounds
of Formula I inhibit b-amyloid peptide release and/or
its synthesis and, therefore, are useful in the
prevention of Alzheimer's Disease (AD) in patients
susceptible to AD and/or in the treatment of patients
with AD in order to inhibit further deterioration in
their condition. The invention also, encompasses
pharmaceutical compositions containing the compounds
of Formula I, and methods employing such compounds or
compositions in the treatment of cognitive diseases,
including Alzheimer's disease. The invention also
provides a method of treating a patient who has, or in
preventing a patient from getting, a disease or
condition selected from the group consisting of
Alzheimer's disease, for helping prevent or delay the
onset of Alzheimer's disease, for treating patients
with mild cognitive impairment (MCI) and preventing or
delaying the onset of Alzheimer's disease in those who
would progress from MCI to AD, for treating Down's
syndrome, for treating humans who have Hereditary
Cerebral Hemorrhage with Amyloidosis of the
Dutch-Type, for treating cerebral amyloid angiopathy
and preventing its potential consequences, i.e. single
and recurrent lobar hemorrhages, for treating other
degenerative dementias, including dementias of mixed
vascular and degenerative origin, dementia associated
with Parkinson's disease, dementia associated with
progressive supranuclear palsy, dementia associated
with cortical basal degeneration, age related macular
degeneration or diffuse Lewy body type of Alzheimer's
disease and who is in need of such 



treatment which comprises administration of a
therapeutically effective amount of a compound of
formula I. In another aspect, the invention provides
methods of preparing the compounds of interest, as
well as intermediates, useful in preparing the
compounds of interest. Detailed Description of the
Invention As described above, the invention provides
for compounds according to Formula I. In one aspect,
the invention provides compounds of Formula Ia, Ib or
Ic, i.e. compounds of Formula I having the following
structures:Formula Ia Formula Ib Formula Ic wherein,
no carbons in the ring system are replaced with an
-O-, - S(O)0.2- or -NR15- group; B is a heteroaryl or
heterocycloalkyl ring, where the heteroaryl and
heterocycloalkyl groups are monocyclic or bicyclic,
each of which is optionally substituted at a
substitutable position with a group that is
independently CrC 6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, d-C 6 alkoxy, amino, Cr C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR1C(O)R", -NR SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or
Co-C^lkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloaikyl, haloalkoxy, hydroxyl, CN, NO2, aryloxy,
-S(O)0-2-(C1- C6 alkyl), -NR10R1 1 , C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R1 1 ; and two adjacent
carbons in the [3.3.1] or the [3.2.1] ring system (not
including the bridegehead carbons) may combine with
one or more -C-, -CH-, and/or -CH2- groups to form a
cycloalkyl ring that may optionally be substituted
with one or more groups that are independently
halogen, C1-C6 alkyl or haloalkyl. In another aspect,
the invention provides compounds of Formula Id and Ie,
i.e., compounds of Formula I having the following
structures: Formula Id Formula Ie wherein Ri and R2
combine to form a [3.3.1] or a [3.2.1] ring system
where the ring system is optionally substituted with
1, 2, 3, or 4 groups that are independently oxo,
halogen, C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl,
C2-C6 alkynyl, hydroxy -C0-C3-alkyl, C1-C6
alkoxy,haloalkoxy, -C(O)OR13, -(C1-C4 alkyl)-C(O)OR 13
-CONR10R11 , -OC(O)NR 10R1 1 , -NR1C(O)OR",
-NR1S(O)2R", -OS(O)2R", -NR C(O)R", CN, =N-NR12, or
=N-O-R13 ; and X is -C-, -CH-, -CH2- , -0-, - S(O)0-2-
, Or-NR 15- . In another aspect, the invention
provides compounds according to any one of Formulas I,
Ia, Ib, Ic, Id, or Ie, where the A-ring is phenyl,
C3-C8 cycloalkyl, heteroaryl that is pyridyl,
pyrimidyl, pyridazinyl, pyrazinyl, thienyl, furanyl,
pyrrolyl, pyrazolyl, or imidazolyl, or
heterocycloalkyl that is pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, or
thiomorpholinyl-S,S-dioxide, where each of the above
rings is optionally substituted at a substitutable
position with Ci-C 3 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)0-2-(C1-C6
alkyl), -NR10Rn, C1-C6 alkanoyl, C0-C3alkylCO2R',
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl,
piperidinyl, piperazinyl, phenyl, phenyl C1-C4 alkyl,
or -SO2NRi 0R1I . In another aspect, the invention
provides a compound of Formula II, i.e., a compound of
Formula I with the structure: Formula II, wherein two
adjacent carbons (not including the bridgehead
carbons) in the [3.2.1] ring system combine to form
part of a fused heteroaryl or heterocycloalkyl ring,
each of which is optionally substituted at a
substitutable position, as is described above for
Formula I, where two adjacent carbons (not including
the bridegehead carbons) may combine to form part of a
cycloalkyl ring that may optionally be substituted at
a substitutable position with one or more groups that
are independently halogen, C1-C6 alkyl or haloalkyl;
where Oor 1 of the carbons in the [3.2.1] ring system
is optionally replaced with an -0-, -S(O)0-2- , or
-NR15- group; the [3.2.1] ring system is optionally
substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C1-C6 alkyl, C2-C6
alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl, hydroxy,
hydroxyalkyl, C1-C6 alkoxy, haloalkoxy, -C(O)OR 13 ,
-(C1-C4 alkyl)-C(O)ORi 3, -CONR10R11 , -OC(O)NR10R11,
-NR1C(O)OR", -NR1S(O)2R", -OS(O)2R", -NR1C(O)R", CN,
=N-NR 12, or =N-0-R 13; and R15 is H, phenyl, pyridyl,
pyrimidinyl, oxazolyl, thiazolyl, imidazolyl, thienyl,
furanyl, pyrrolyl, piperidinyl, piperazinyl,
pyrrolidinyl, imidazolidinyl, indolyl, quinolinyl,
-SO2R',-C(O)R', -C(O)OR', o r CrC 6 alkyl optionally
substituted with phenyl, hydroxyl, or halogen, where
the above cyclic groups are optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, C 1-C6 alkyl, C 1-C6 alkoxy, C1-C6 haloalkyl
(such as C F3 o r C H2C F3) , C1-C4 haloalkoxy (such
as OCF 3 or OCH 2C F3) , CN, amino, NH(C 1-C6 alkyl),
N(C 1- C6 alkyl) (C1-C6 alkyl) o r NO2 . In still
another aspect, the invention provides compounds of
Formula 111, i.e compounds of Formula II, wherein the
A-ring is phenyl o r naphthyl (preferably phenyl),
which is optionally substituted at a substitutable
position with halogen, C 1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, C 1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O) 0 2-(C
1-C6 alkyl), -NRi 0R-ii, C1-C6 alkanoyl, C0-C3alkylCO
2R', pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl
C1-C4 alkyl, or -SO 2NR10R11 . In another aspect, the
invention provides compounds of Formulas Ilia, IHb,
and IiIc, i.e. compounds of Formula III wherein no
carbons in the [3.2.1] ring system are replaced with
an -0-, - S(O) 0-2- , o r -NR 15- group, having the
following structures: Formula HIa Formula IHb Formula
HIc wherein, the B-ring is a heteroaryl o r
heterocycloalkyl ring, each of which is optionally 



substituted at a substitutable position with a group
that is independently C 1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C 1-C6 alkoxy, amino, C
1-C6 alkylamino, C1-C6 dialkylamino, -S(O) 0-2 R',
hydroxy, hydroxyalkyl, halo, C 1-C2 haloalkyl, C 1-C2
haloalkoxy, -NR 1C(O)R", -NR 1SO 2R", -C(O)R',
-C(O)OR', -C(O)alkylOC(O)R', -C(O)NR 10R 11 , oxo, CN,
o r C0-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C 1-C6 alkyl, -CO 2R', C 1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O) 0 2-(C 1-C6 alkyl), -NR 10R11 , C 1-C6 alkanoyl,
pyridyl, phenyl, and the [3.2.1] ring system is
optionally substituted with 1, 2 , 3 , o r 4 groups
that are independently oxo, halogen, C1-C6 alkyl,
C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl,hydroxy,
hydroxyalkyl, C1-C6 alkoxy, haloalkoxy, -C(O)OR 13 ,
-(C 1-C4 alkyl)-C(O)ORi 3, -CONR 10Ri 1, -OC(O)NR 10Ri
1, -NR C(O)OR", -NR 1S(O) 2R", -OS(O) 2R", -NR
1C(O)R", CN, =N-NRi 2, or =N-0-R 13, and additionally,
two adjacent carbons (not including the bridegehead
carbons) may combine to form a cycloalkyl ring that
may optionally be substituted with halogen, C1-C6
alkyl or haloalkyl; R3, 4, R5, , 7 are independently
of each other H, halogen, C1-C6 alkyl, C1-C6
haloalkyl, C1-C6 haloalkoxy, CN, hydroxyl, C1-C6
alkoxy, -C1-C3 alkyl-OH, -C1-C3 alkyl-alkoxy,
phenyloxy, -S(O 2)R', -NRi 0Rn, C1-C6 alkanoyl,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, pyrimidinyl,
imidazolyl, indolyl, furanyl, thienyl, phenyl, or
phenyl C1-C4 alkyl, or R4 and R5, or R5 and R6 and the
carbons to which they are attached form a
heterocycloalkyl or a heteroaryl ring which is
optionally substituted with 1, 2, 3, or 4 groups that
are independently C1-C4 alkyl, Cr C4 alkoxy, halogen,
or C1-C4 alkanoyl wherein the alkanoyl group is
optionally substituted with up to 3 halogen atoms; or
R4 and R5, or R5 and R6 and the carbons to which they
are attached form a benzo ring which is optionally
substituted with optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl,
alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO2; and
R' and R" are independently of each other hydrogen,
C1-C6 alkyl, haloalkyl, C2-C6 alkenyl or phenyl
optionally substituted with 1 to 5 groups that are
independently halogen, C1-C6 alkyl, - C(O)OR', C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN,
phenyloxy, -SO 2- (C1-C6 alkyl), -NR 10Ri 1, C1-C6
alkanoyl, pyridyl, phenyl, NO2, or -SO 2NR10R11 . In
another aspect, the invention provides compounds of
Formulas MId, IHe and IHf, i.e., compounds of Formula
III, having the structures: Formula IHd Formula HIe
Formula HIf wherein, the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, -S(O) 0-2R',
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2
haloalkoxy,-NR1C(O)R", -NR SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10Rn , oxo, CN, or
Co-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O) 0-2-(C1-C6 alkyl), -NRi 0Ri 1, C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R1 1 ; the [3.2.1] ring
system is optionally substituted with 1, 2, 3, or 4
groups that are independently oxo, halogen, C1-C6
alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl,
hydroxy, hydroxyalkyl, C1-C6 alkoxy, haloalkoxy,
-C(O)ORi 3, -(C 1-C4 alkyl)-C(O)OR 13 , -CONR 10R11 ,
-OC(O)NR 10R11 , -NR1C(O)OR", -NR 1S(O) 2R", -OS(O)
2R", -NRO(O)R", CN, =N-NR 12, or =N-O-R 13 and
additionally, two adjacent carbons (not including the
bridegehead carbons) may combine to form a cycloalkyl
ring that may optionally be substituted with halogen,
C1-C6 alkyl or haloalkyl; 3, R4. R5. e> 7 are
independently of each other H, halogen, C1-C6 alkyl,
C1-C6 haloalkyl, C1-C6 haloalkoxy, CN, hydroxyl, C1-C6
alkoxy, -C1-C3 alkyl-OH, -C1-C3 alkyl-alkoxy,
phenyloxy, -SO 2R', -NRi 0R11 , C1-C6 alkanoyt,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, pyrimidinyl,
imidazolyl, indolyl, furanyl, thienyl, phenyl, or
phenyl C1-C4 alkyl, or R4 and R5, or R5 and R6 and the
carbons to which they are attached form a
heterocycloalkyl or a heteroaryl ring which is
optionally substituted with 1, 2, 3, or 4 groups that
are independently C1-C4 alkyl, C1-C4 alkoxy, halogen,
or C1-C4 alkanoyl wherein the alkanoyl group is
optionally substituted with up to 3 halogen atoms; or
R4 and R5, or R5 and R6 and the carbons to which they
are attached form a benzo ring which is optionally
substituted with 1 to 5 groups that are independently
halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
haloalkoxy, CN or NO2; R' and R" are independently of
each other hydrogen, C1-C6 alkyl, haloalkyl, C2-C6
alkenyl or phenyl optionally substituted with 1 to 5
groups that are independently halogen, C1-C6 alkyl,
-C(O)OR', C1-C6 alkoxy, haloalkyl (such as CF3),
haloalkoxy (such as OCF3) , hydroxyl, CN, phenyloxy,
-SO2-(C1-C6 alkyl), -NR 10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, NO2, or -SO2NR10R11; and Ri5 is H,
phenyl, pyridyl, pyrimidinyl, oxazolyl, thienyl,
furanyl, pyrrolyl, piperidinyl, piperazinyl,
pyrrolidinyl, imidazolidinyl, indolyl, -SO2R',
-C(O)R'. -C(O)OR', or C1-C6 alkyl optionally
substituted with phenyl, hydroxyl, or halogen, where
the above cyclic groups are optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, C1-C4 alkyl, Ci-C 4 alkoxy, C1-C4 haloalkyl
(such as CF3), C1-C4 haloalkoxy (such as OCF3), amino,
NH(C1-C4 alkyl), N(C 1-C4 alkyl) (C1-C4 alkyl), CN or
NO2. In some aspects, the invention provides compounds
of Formulas Ilia, IHb, IHc, NId, IHe or HIf wherein
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl,indolyl or
pyridyl, each of which is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -S(O) 0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NRi 0Rii, oxo, CN, or
C0-C1alkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, 



-CO2R', C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO2, phenyloxy, -S(O) 0-2-(C1-C6 alkyl), -NR10Rii,
Ci-C 6 alkanoyl, pyridyl, phenyl, and -SO2NR10Rn. In
some other aspects, the invention provides compounds
of Formulas HIa, IHb, HIc, Hid, llle or IHf wherein
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl
or pyridyl, each of which is optionally substituted at
a substitutable position with a group that is
independently C1-C4 alkyl, C3-C6 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C4 alkoxy, amino, C1-C4
alkylamino, C1-C4 dialkylamino, -S(O) 0-2R', hydroxy,
hydroxy C1-C4 alkyl, halo, C1-C2 haloalkyl (such as
CF3), C1-C2 haloalkoxy (such as OCF3) , -NR1C(O)R",
-NR 1SO2R", -C(O)R', -C(O)OR', -C(O)alkylOC(O)R';
-C(O)NR 10R11 , oxo, CN, or C0-Cialkylphenyl, where
the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C1-C4 alkyl,
-CO2R', C1-C4 alkoxy, C1-C2 haloalkyl (such as CF3),
C1-C2 haloalkoxy (such as OCF3), hydroxyl, CN, NO2,
phenyloxy, -S(O) 0-2-(C1- C6 alkyl), -NR 10R1-I ,
C1-C6 alkanoyl, pyridyl, phenyl, and -SO 2NR10R1 1 .
In some other aspects, the invention provides
compounds of Formulas HIa, Ilib, IHc, Hid, llle or HIf
wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl
or pyridyl, each of which is unsubstituted. In some
other aspects, the invention provides compounds of
Formulas Ilia, lllb, llle, IHd, llle or lllf wherein
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl
or pyridyl, each of which is substituted at a
substitutable position with a group that is
independently C1-C4 alkyl, C3-C6 cycloalkyl, C2-C6
alkenyl, Cr C4 alkoxy, amino, C1-C4 alkylamino, C1-C4
dialkylamino, -S(O) 0-2R', hydroxy, hydroxy C1-C4
alkyl, halo, C1-C2 haloalkyl (such as CF3), C1-C2
haloalkoxy (such as OCF3) , -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10Rii, oxo, CN, or
Co-C^lkylphenyl, where the phenyl is optionally
substituted with 1-3 groups independently selected
from halogen, C1-C4 alkyl, -CO2R', C1-C4 alkoxy, C1-C2
haloalkyl (such as CF3), C1-C2 haloalkoxy (such as
OCF3), hydroxyl, -NR 10R1-I , and C1-C6 alkanoyl. In
some aspects, the invention provides compounds of
Formulas Ilia, HIb, HIc, IHd, llle or lllf wherein the
B-ring is triazolopyrimidinyl, imidazopyrimidinyl,
pyrazolopyrimidinyl, or indolyl, each of which is
optionally substituted at a substitutable position
with a group that is independently C1-C4 alkyl, C3-C6
cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C4
alkoxy, amino, C1-C4 alkylamino, C1-C4 dialkylamino,
-S(O) 0-2R', hydroxy, hydroxy C1-C4 alkyl,
halo,T/US2006/032579 C1-C2 haloalkyl (such as CF3),
C1-C2 haloalkoxy (such as OCF 3), -NR 1C(O)R",
-NR1SO2R", -C(O)R', -C(O)OR', -C(O)a!kylOC(O)R';
-C(O)NR 10R1-I , oxo, CN, or C0-Cialkylphenyl, where
the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, Cr C4 alkyl,
-CO2R', C1-C4 alkoxy, C1-C2 haloalkyl (such as CF3) ,
C1-C2 haloalkoxy (such as OCF3), hydroxyl, CN, NO2,
phenyloxy, -S(O) 0-2-(CrC 6 alkyl), -NR 10R11, C1-C6
alkanoyl, pyridyl, phenyl, and -SO 2NRi 0R11 . In some
other aspects, the invention provides compounds of
Formulas Ilia, HIb, IHc, IHd, IHe or IHf wherein the
B-ring is triazolopyrimidinyl, imidazopyrimidinyl,
pyrazolopyrimidinyl, or indolyl, each of which is
unsubstituted. In some other aspects, the invention
provides compounds of Formulas HIa, lllb, IMc, IHd,
HIe or IHf wherein the B-ring is triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, or indolyl,
each of which is substituted at a substitutable
position with a group that is independently C1-C4
alkyl, C3-C6 cycloalkyl, C2-C6 alkenyl, C1-C4 alkoxy,
amino, C1-C4 alkylamino, C1-C4 dialkylamino, -S(O)
0-2R', hydroxy, hydroxy C1-C4 alkyl, halo, C1-C2
haloalkyl (such as CF3), C1-C2 haloalkoxy (such as
OCF3), -C(O)R', -C(O)OR', -C(0)alkyl0C(O)R'; -C(O)NR
10Ri 1, oxo, CN, or C0-C1alkylphenyl, where the phenyl
is optionally substituted with 1-3 groups
independently selected from halogen, C1-C4 alkyl,
-CO2R', C1-C4 alkoxy, C1-C2 haloalkyl (such as CF3) ,
C1-C2 haloalkoxy (such as OCF3) , hydroxyl, -NR 10R11
, and C1-C6 alkanoyl. In other aspects, the invention
provides compounds of Formulas Ilia, lllb, IHc, Hid,
Hie or 11If wherein R3 is H, halogen, C1-C6 alkyl,
C1-C6 alkoxy, haloalkyl, or CN; R4 is H, halogen;
C1-C6 alkyl; C1-C6 alkoxy; C1-C6 haloalkyl;
haloalkoxy, CN, phenyloxy, -SO 2-(C 1-C6 alkyl), -NR
10R11 , C1-C6 alkanoyl, oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, or phenyl; and
R5 is H, C1-C6 alkyl, -SO 2-NR 10Ri 1, or halogen. In
other aspects, the invention provides compounds of
Formulas Ilia, lllb, IHc, HId, HIe or lllf , wherein
R6 and R7 are independently H or methyl. In still
other aspects, the invention provides compounds of
Formulas HIa, lllb, lllc, Hid, HIe or lllf , wherein
R3 and R5 are independently H, halo, CF3, CHF2 or
methyl. In still other aspects, the invention provides
compounds of Formulas Ilia, lllb, lllc, Hid, HIe or
lllf , wherein R4,R and R7 are independently H, halo,
CF3, CHF2 or methyl. In other aspects, the invention
provides compounds of Formulas Ilia, lllb, lllc, IHd,
Hie or lllf , wherein R4 is H, halogen (in one aspect,
I, Br, F or Cl), C1-C6 alkyl optionally substituted
with halogen or hydroxyl, C1-C6 alkoxy, OCF3, or CN.In
yet still other aspects, the invention provides
compounds of Formulas Ilia, HIb, IHc, HId, IHe or HIf
, wherein R4 is phenyloxy, -SO2-(C1-C6 alkyl), -NR
10Rn, C1-C6 alkanoyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, or phenyl. In still yet
another aspect, the invention provides compounds of
Formulas Ilia, IHb, HIc, HId, Hie or lllf , wherein R4
is -NR 10R11.. In still yet another aspect, the
invention provides compounds of Formulas HIa, IHb,
IHc, Hid, IHe or IHf , wherein R4 is -NR 10R11,and R3,
R5, R6, and R7 are H. In yet still another aspect, the
invention provides compounds of Formulas Ilia, lllb,
IHc, Hid, HIe or lllf , wherein R3, R4, R5, Re, and R7
are H, halo, CF3, CHF 2 Or methyl. In yet still
another aspect, the invention provides compounds of
Formulas HIa, IHb, HIc, IHd, IHe or IHf, wherein R3,
R5, R6, and R7 are H. In still another aspect, the
invention provides compounds of Formulas IHa, lllb,
HIc, 



Hid, HIe or lllf, wherein R4 is chloro. In yet still
another aspect, the invention provides compounds of
Formulas Ilia, IHb, HIc, Hid, Hie or IHf, wherein R4
is chloro, and R3, R5, R6, and R7 are H. In another
aspect, the invention provides compounds of Formulas
HIa, lllb, HIc, HId, HIe or IHf, wherein at least one
of R3, R4, or R5 is chloro, and R6 and R7 are H. In
another aspect, the invention provides compounds of
Formulas HIa, lllb, HIc, IHd, HIe or lllf, wherein R3
is hydrogen, halogen, C1-C4 alkyl, C1-C4 alkoxy, CF3,
or CN; R4 is hydrogen, halogen, C1-C4 alkyl, C1-C4
alkoxy, CF3, OCF3, CN, phenyloxy, -SO 2- (C1-C4
alkyl), - NR10R1I , C1-C4 alkanoyl, and R5 is
hydrogen, C1-C4 alkyl, -SO 2NR10Ri 1 or halogen. In
stiil yet another aspect, the invention provides
compounds of Formulas HIa, HIb, HIc, IHd, IHe or lllf,
wherein R4 is halogen (in one aspect, F or Cl), C1-C4
alkyl, C1-C4 alkoxy, CF3, OCF3, or CN. In another
aspect, the invention provides compounds of Formulas
Ilia, lllb, lllc, HId, IHe or lllf, wherein R4, R5 R6,
and R7 are hydrogen. In another aspect, the invention
provides compounds of Formulas IHa, HIb, HIc, HId, HIe
or lllf, wherein R3 is hydrogen, halogen, C1-C4 alkyl,
C1-C4 alkoxy, CF3, or CN; R4 is oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, or phenyl; and
R5 is hydrogen, C1-C4 alkyl, -SO 2 NR10R11 , or
halogen. In still yet another aspect, the invention
provides compounds of Formulas Ilia, lllb, HIc, IHd,
IHe or lllf, wherein R4 is halogen (in one aspect, F
or Cl), CH3, OCH 3, CF3, or OCF3. In another aspect,
the invention provides compounds of Formulas IHa,
lllb, lllc, IHd, HIe or lllf, wherein R3 is hydrogen,
halogen, C1-C2 alkyl, C1-C2 alkoxy, CF3, or CN; R4 is
hydrogen, halogen, C1-C2 alkyl, C1-C2 alkoxy, C1-C2
haloalkyl, C1-C2 haloalkoxy, CN, -NR 10R11, C2-C3
alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
furanyl, or thienyl;R5 is hydrogen, CH3, or F; and R6
and R7 are independently hydrogen or halogen. In still
yet another aspect, the invention provides compounds
of Formulas IHa, IMb, IHc, IHd, HIe or lllf, wherein
R4 is CF3, or OCF3. In yet another aspect, the
invention provides compounds of Formulas Ilia, IHb,
IHc, Hid, IHe or lllf, wherein R4 and R5, or R5 and R6
and the carbons to which they are attached form a
benzo ring which is optionally substituted with
optionally substituted with 1 or 2 groups that are
independently halogen, hydroxyl, C1-C4 alkyl, C1-C4
alkoxy, C1-C3 haloalkyl, C1-C3 haloalkoxy, CN or NO2.
In still yet another aspect, the invention provides
compounds of Formulas Ilia, HIb, HIc, Hid, IHe or
lllf, wherein R4 and R5, or R5 and R6 and the carbons
to which they are attached form a pyridyl, pyrrolyl,
thienyl, furanyl, pyrrolidinyl, piperidinyl ring, each
of which is optionally substituted with 1, 2, or 3
groups that are independently C1-C4 alkyl, Ci-C 4
alkoxy, halogen, or C1-C4 alkanoyl wherein the
alkanoyl group is optionally substituted with up to 3
halogen atoms (such as F). In one aspect, the
invention provides compounds of Formulas Ilia, lllb,
IHo, HId, IHe or lllf, wherein R6 and R7 are
independently hydrogen or methyl. In one aspect, the
invention provides compounds of Formulas Ilia, lllb,
lllc, IHd, IHe or lllf, wherein R3 and R5 are
independently hydrogen, halo, or methyl. In another
aspect, the invention provides compounds of Formula
IV, i.e., compounds of Formula II, wherein the A-ring
is C3-C8 cycloalkyl, which is optionally substituted
at a substitutable position with halogen, C1-C6 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, haloalkyl,
haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy,
-S(O) 0-2-(C1-C6 alkyl), -NR 10Ri 1, C1-C6 alkanoyl,
C0-C3alkylCO 2R', pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl
Ci-C 4 alkyl, or -SO 2NRi 0Rn. In yet another aspect,
the invention provides compounds of Formula IVa, IVb
or IVc, i.e. compounds of Formula IV wherein no
carbons in the [3.2.1] ring system are replaced with
an -O-, - S(O)0-2-, or -NRi 5- group, having the
following structures: Formula IVa Formula IVb Formula
IVc wherein,the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently is independently C1- C6 alkyl,
C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, amino, C1-C6 alkylamino, C1-C6 dialkylamino,
-S(O)0-2R', hydroxy, hydroxyalkyl, halo, C1-C2
haloalkyl, C1- C2 haloalkoxy, -NRO(O)R", -NR SO2R",
-C(O)R', -C(O)OR', -C(O)alkylOC(O)R'; -C(0)NRioRii,
oxo, CN, or Co-C^lkylphenyl, where the phenyl is
optionally substituted with 1-5 groups independently
selected from halogen, C1-C6 alkyl, -CO2R', C1-C
alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN, NO2,
phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR10Ri 1, C1-C6
alkanoyl, pyridyl, phenyl, and -SO2NR10R11; and the
[3.2.1] ring system is optionally substituted with 1,
2, 3, or 4 groups that are independently oxo, halogen,
C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR 13, -(C1-C4 alkyl)-C(O)OR 13 ,
-CONR10R11 , -OC(O)NR 10R11 , -NR C(O)OR", -NR
S(O)2R", -OS(O)2R", -NR C(O)R", CN, =N-NR12, or
=N-O-R13 and additionally, two adjacent carbons (not
including the bridegehead carbons) may combine to form
a cycloalkyl ring that may optionally be substituted
with halogen, C1-C6 alkyl or haloalkyl. In yet another
aspect, the invention provides compounds of Formula
IVd, IVe or IVf, i.e. compounds of Formula IV having
the following structures: Formula IVd Formula IVe
Formula IVf wherein, the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently is independently C C6 alkyl,
C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, amino, C C6 alkylamino, C1-C6 dialkylamino,
-S(O)0-2R , hydroxy, hydroxyalkyl, halo, C1-C2
haloalkyl, C1- 



C2 haloalkoxy, -NR1C(O)R", -NR SO2R", -C(O)R',
-C(O)OR', -C(O)alkylOC(O)R'; -C(O)NR10Ri 1, oxo, CN,
or Co-C^lkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(Cr C6 alkyl), -NR10R11, C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NRi0Ri 1; the [3.2.1] ring
system is optionally substituted with 1, 2, 3, or 4
groups that are independently oxo, halogen, C1-C6
alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl,hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR 13 , -(C1-C4 alkyl)-C(O)OR 13 ,
-CONR10R11, -OC(0)NRioRii, -NR1C(O)OR", -NR1S(O)2R",
-OS(O)2R", -NR1C(O)R", CN, =N-NR12, or =N-O-R13 and
additionally, two adjacent carbons (not including the
bridegehead carbons) may combine to form a cycloalkyl
ring that may optionally be substituted with halogen,
CrC 6 alkyl or haloalkyl; and R15 is H, phenyl,
pyridyl, pyrimidinyl, oxazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO2R1, -C(O)R1. -C(O)OR 1,
or C1-C6 alkyl optionally substituted with phenyl,
hydroxyl, or halogen, where the above cyclic groups
are optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloalkyl (such as CF3) , C1-C4
haloalkoxy (such as OCF3), CN, amino, NH(C1-C6 alkyl),
N(C1-C6 alkyl) (C1-C6 alkyl), or NO2. In some aspects,
the invention provides compounds of Formula IVg, i.e.,
compounds according to any one of Formulas IVa, IVb,
IVc, IVd, IVe or IVf wherein the B-ring is pyrazolyl,
imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, indolyl, or
pyridyl, each of which is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R", hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR1C(O)R", -NR1SO2R", -C(O)R1, -C(O)OR",
-C(O)alkylOC(O)R'; -C(O)NR10R1I , oxo, CN, or C0-Ci
alkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R1, C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NRi 0R11, C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R1I . In yet another
aspect, the invention provides compounds of Formula
IV-1 , i.e, compounds according to any one of Formulas
IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C3-C8 cycloalkyl group is cyclopropyl. In yet another
aspect, the invention provides compounds of Formula
IV-2, i.e, compounds according to any one of Formulas
IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C3-C8 cycloalkyl group is cyclobutyl. In yet another
aspect, the invention provides compounds of Formula
IV-3, i.e, compounds according to any one of Formulas
IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C3-C8 cycloalkyl group is cyclopentyl. In yet another
aspect, the invention provides compounds of Formula
IV-4, i.e, compounds according to any one of Formulas
IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C3-C8 cycloalkyl group is cyclohexyl.In yet another
aspect, the invention provides compounds of Formula
IV-5, Le, compounds according to any one of Formulas
IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C3-C8 cycloalkyl group is cycloheptyl. In yet another
aspect, the invention provides compounds of Formula
IV-6, i.e. compounds according to any one of Formulas
IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C3-C8 cycloalkyl group is cyclooctyl. In another
aspect, the invention provides compounds of Formula V,
i.e., compounds of Formula II, wherein the A-ring is
heteroaryl that is pyridyl, pyrimidyl, pyridazinyl,
pyrazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl, or
imidazolyl, each of which is optionally substituted at
one or more substitutable positions with halogen,
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl,
CN, phenyloxy, -S(OV 2-(C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, C0-C3alkylCO2R', pyridyl, thienyl, furanyl,
pyrrolyl, pyrrolidinyl, piperidinyl, piperazinyl,
phenyl, phenyl C1-C4 alkyl or -SO2NR10R11 . In another
aspect, the invention provides compounds of Formulas
Va, Vb or Vc, i.e. compounds of Formula V having the
following structures : Formula Va Formula Vb Formula
Vc wherein, the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, -S(O)0-2R',
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2
haloalkoxy, -NR1C(O)R", -NR SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN1or
C0-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy. hydroxyl, CN, NO2, phenyloxy,
-S(O) 0-2-(C1-C6 alkyl), -NR10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10Ri 1; and the [3.2.1]
ring system is optionally substituted with 1, 2, 3, or
4 groups that are independently oxo, halogen, Ci-C 6
alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl,
hydroxy, hydroxyalkyl, C1-C6 alkoxy, haloalkoxy,
-C(O)OR 13 , -(C1-C4 alkyl)-C(O)ORi 3, -CONRi 0R1I ,
-OC(O)NR 10R1 1 , -NR1C(O)OR", -NR1S(O)2R", -OS(O)2R",
'-NR1C(O)R", CN, =N-NR12, or =N-0-Ri 3 and
additionally, two adjacent carbons (not including the
bridegeheadcarbons) may combine to form a cycloalkyl
ring that may optionally be substituted with halogen,
Cr C6 alkyl or haloalkyl. In yet another aspect, the
invention provides compounds of Formula Vd, Ve or Vf,
i.e. compounds of Formula V wherein one of the carbons
in the [3.2.1] ring system is replaced with an -O-, -
S(O)0-2-, or -NR15- group, with the following
structures: Heteroaryf 



Formula Vd Formula Ve Formula Vf wherein, the B-ring
is a heteroaryl or heterocycloalkyl ring, each of
which is optionally substituted at a substitutable
position with a group that is independently C1-C6
alkyl, C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl,
Ci-C 6 alkoxy, amino, C1-C6 alkylamino, Ci-C 6
dialkylamino, -S(O)0-2R', hydroxy, hydroxyalkyl, halo,
C1-C2 haloalkyl, C1-C2 haloalkoxy, -NR1C(O)R",
-NR1SO2R", -C(O)R', -C(O)OR', -C(O)alkylOC(O)R';
-C(O)NR 10Rn, oxo, CN, or Co-C alkylphenyl, where the
phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C1-C6 alkyl,
-CO2R', C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO2, phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR10Ri 1,
C1-C6 alkanoyl, pyridyl, phenyl, and -SO2NR10R1I -,
the [3.2.1] ring system is optionally substituted with
11, 2, 3, or 4 groups that are independently oxo,
halogen, C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl,
C2-C6 alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR 13 , -(C1-C4 alkyl)-C(O)ORi 3,
-CONR 10R11 , -OC(O)NR 10R11, -NR1C(O)OR",
-NR1S(O)2R", -OS(O)2R", -NR1C(O)R", CN, =N-NR12, or
=N-O-R13 and additionally, two adjacent carbons (not
including the bridegehead carbons) may combine to form
a cycloalkyl ring that may optionally be substituted
with halogen, C1-C6 alkyl or haloalkyl; and Ri5 is H,
phenyl, pyridyl, pyrimidinyl, oxazolyl, thienyl,
furanyl, pyrrolyl, piperidinyl, piperazinyl,
pyrrolidinyl, imidazolidinyl, indolyl, -SO2R',
-C(O)R1. -C(O)OR', or C1-C6 alkyl optionally
substituted with phenyl, hydroxyl, or halogen, where
the above cyclic groups are optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, C1-C4 alkyl, C1-C4 alkoxy, CrC 4 haloalkyl
(such as CF3), C1-C4 haloalkoxy (such as OCF3) , CN,
amino, NH(C1-C6 alkyl), N(C1-C6 alkyl) (C1-C6 alkyl),
or NO2.In some aspects, the invention provides
compounds of Formula Vg, i.e., compounds according to
any one of Formulas Va, Vb, Vc, Vd, Ve or Vf wherein
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, or indolyl,
or pyridyl, each of which is optionally substituted at
a substitutable position with a group that is
independently CrC 6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, CrC 6 alkoxy, amino, CrC 6
alkylamino, C1-C6 dialkylamino, -S(O)0.2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR10R11 , oxo, CN, or
Co-C^lkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NR10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, and - SO2NR10R11 . In still another
aspect, the invention provides compounds of Formula
V-1, i.e, compounds according to any one of Formulas
II, Va, Vb, Vc, Vd, Ve, Vf, or Vg, wherein the
heteroaryl group is pyridyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NRi 0R11 , C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NRi0R11 , where each
R10 and R-H is independently H or C1-C6 alkyl. In some
embopdiments pyridyl is substituted with halogen, for
example chloro. In still another aspect, the invention
provides compounds of Formula V-2, i.e, compounds
according to any one of Formulas II, Va, Vb, Vc, Vd,
Ve, Vf, or Vg, wherein the heteroaryl group is
pyrimidyl, which is optionally substituted at one or
more substitutable positions with groups that are
independently halogen, C1-C6 alkyl, C1-C6 alkoxy, CF3,
OCF3, hydroxyl, CN, phenyloxy, -SO2-(CrC 6 alkyl),
-NR10R11 , C1-C6 alkanoyl, pyridyl, phenyl, or
-SO2NR10R11 , where each R10 and R is independently H
or C1-C6 alkyl. In some aspects pyrimidyl is
substituted with halogen, for example chloro. In still
another aspect, the invention provides compounds of
Formula V-3, i.e, compounds according to any one of
Formulas II, Va, Vb, Vc, Vd, Ve, Vf, or Vg, wherein
the heteroaryl group is pyridazinyl, which is
optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C6 alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10 Rii, C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NR10Ri 1, where each
R10 and R11 is independently H or C1-C6 alkyl, In some
aspects pyridazinyl is substituted with halogen, for
example chloro. In still another aspect, the invention
provides compounds of Formula V-4, i.e, compounds
according to any one of Formulas II, Va, Vb, Vc, Vd,
Ve, Vf, or Vg, wherein the heteroaryl group is
pyrazinyl, which is optionally substituted at one or
more substitutable positions with groups that are
independently halogen, C1-C6 alkyl, C1-C6 alkoxy, CF3,
OCF3,hydroxyl, CN, phenyloxy, -SO2-(C1-C6 alkyl),
-NR10Rn , C1-C6 alkanoyl, pyridyi, phenyl, or
-SO2NR10Rii, where each R10 and R11 is independently H
or C1-C6 alkyl. In some aspects pyrazinyl is
substituted with halogen, for example chloro. In still
another aspect, the invention provides compounds of
Formula V-5, i.e, compounds according to any one of
Formulas il, Va, Vb, Vc, Vd, Ve, Vf, or Vg, wherein
the heteroaryl group is thienyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, pyridyi, phenyl, or -SO2NR10R11 , where each
Ri0 and R11 s independently H or C1-C6 alkyl, In some
exemplary compounds the thienyl is substituted with
halogen, for example chloro or bromo. In still another
aspect, the invention provides compounds of Formula
V-6, i.e, compounds according to any one of Formulas
II, Va, Vb, Vc, Vd, Ve, Vf, or Vg, wherein the
heteroaryl group is furanyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, pyridyi, phenyl, or -Sq 2NR10R-ii, where
each R10 and R1 s independently H or C1-C6 alkyl In
some aspects furanyl is substituted with halogen, for
example chloro. In another aspect, the invention
provides compounds of Formula Vl, i.e., compounds 



of Formula II, wherein the A-ring is heterocycloalkyl
that is pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl,
orthiomorpholinyl-S,S-dioxide, where each of the above
rings is optionally substituted at a substitutable
position with halogen, C1-C6 alkyl, C2- C6 alkenyl,
C2-C6 alkynyl, C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)0-2-(C1-C6
alkyl), -NRi 0R11 , C1-C6 alkanoyl, C0-C3alkylCO2R',
pyridyi, thienyl, furanyl, pyrrolyl, pyrrolidinyl,
piperidinyl, piperazinyl, phenyl, phenyl C1-C4 alkyl,
or -SO2NR10R1I . In another aspect, the invention
provides compounds of Formulas Via, VIb or VIc, i.e.
compounds of Formula Vl wherein no carbons in the
[3.2.1] ring system are replaced with an -0-, -
S(O)0-2- , or -NR15- group, having the following
structures: Formula Va Formula Vb Formula Vc
wherein,the B-ring is a heteroaryl or heterocycloalkyl
ring, each of which is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, Cr C6 alkoxy, amino, d-C 6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, Ci-C 2
haloalkoxy, -NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or
Co-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NRt0Ri 1, C1-C6 alkanoyl,
pyridyl, phenyl, and the [3.2.1] ring system is
optionally substituted with 1, 2, 3, or 4 groups that
are independently oxo, halogen, Cr C6 alkyl, C2-C6
alkenyl, Cr C6 haloalkyl, C2-C6 alkynyl, hydroxy,
hydroxyalkyl, C1-C6 alkoxy, haloalkoxy, -C(O)OR 13,
-(C1-C4 alkyl)-C(O)OR 13, -CONR10R11 , -OC(O)NRi 0R11,
-NR1C(O)OR", -NR1S(O)2R", -OS(O) 2R", -NR C(O)R", CN,
=N-NRi 2, or =N-0-R 13and additionally, two adjacent
carbons (not including the bridegehead carbons) may
combine to form a cycloalkyl ring that may optionally
be substituted with halogen, C1-C6 alkyl or haloalkyl.
In yet another aspect, the invention provides
compounds of Formula VId, Vie or VIf, i.e. compounds
of Formula Vl wherein one of the carbons in the
[3.2.1] ring system is replaced with an -0-, -
S(O)0-2- , or -NR15- group, In another aspect, the
invention provides compounds of Formulas VId, VIe or
VIf, i.e. compounds of Formula V having the following
structures: Heterocycloalkyl SO2 Formula VId Formula
VIe Formula VIf wherein, the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C C6 alkoxy, amino,
C1-C6 alkylamino, Cr C6 dialkylamino, -S(O)0-2R",
hydroxy, hydroxyalkyl, halo, Cr C2 haloalkyl, C1-C2
haloalkoxy, -NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR1,
-C(O)alkylOC(O)R'; -C(O)NR 10Ri 1, oxo, CN, or
C0-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, d-C 6 alkyl, -CO2R', CrC 6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl,CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alky!), -NR10Rn, C1-C6 alkanoyl,
pyridyl, phenyl, and the [3.2.1] ring system is
optionally substituted with 1, 2, 3, or 4 groups that
are independently oxo, halogen, Ci-C 6 alkyl, C2-C6
alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl, hydroxy,
hydroxyalkyl, C1-C6 alkoxy, haloalkoxy, -C(O)ORi 3,
-(C1-C4 alkyl)-C(O)OR 13 , -CONR10R1I , -OC(O)NR10Ri
1, -NR C(O)OR", -NR1S(O)2R", -OS(O)2R", -NRO(O)R", CN,
=N-NRi 2, or and additionally, two adjacent carbons
(not including the bridegehead carbons) may combine to
form a cycloalkyl ring that may optionally be
substituted with halogen, CrC 6 alkyl or haloalkyl;
and Ri5 is H, phenyl, pyridyl, pyrimidinyl, oxazolyl,
thienyl, furanyl, pyrrolyl, piperidinyl, piperazinyl,
pyrrolidinyl, imidazolidinyl, indolyl, -SO2R',
-C(O)R'. -C(O)OR', or Cr C6 alkyl optionally
substituted with phenyl, hydroxyl, or halogen, where
the above cyclic groups are optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, Ci-C 4 alkyl, Ci-C 4 alkoxy, Ci-C 4
haloalkyl (such as CF3) , Cr C4 haloalkoxy (such as
OCF3), CN, amino, NH(C1-C6 alkyl), N(C1-C6 alkyl)
(C1-C6 alkyl), or NO2. In some aspects, the invention
provides compounds of Formula VIg, i.e., compounds
according to any one of Formulas Via, VIb, VIc, VId,
VIe or VIf wherein the B-ring is pyrazolyl,
imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, or indolyl,
or pyridyl, each of which is optionally substituted at
a substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1- C2
haloalkoxy, -NR1C(O)R", -NR SO2R", -C(O)R", -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or C
-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, Cr C6 alkyl, -CO2R', Cr C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(Ci-C 6 alkyl), -NRi 0Rn, C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10Rn. In another aspect,
the invention provides compounds of Formula VI-1 ,
i.e., compounds according to any one of Formulas Vl,
Via, VIb, VIc, VId, VIe, VIf, or VIg, where the
heterocycloalkyl group is pyrrolidinyl, which is
optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C6 alkyl, Ci-C 6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NR10Rii, where each
Ri 0 and Rn is independently H or C1-C6 alkyl. In
another aspect, the invention provides compounds of
Formula VI-2, i.e., compounds according to any one of
Formulas Vl, Via, VIb, VIc, VId, VIe, VIf, or VIg,
where the heterocycloalkyl group is piperidinyl, which
is optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C5 alkyl, C1-C6 alkoxy,CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10Rn , C1-C6
alkanoyl, pyridyl, 



phenyl, or -SO2NR10Ri 1, where each Ri 0 and R-n is
independently H or C1-C6 alkyi. In yet another aspect,
the invention provides compounds of Formula VI-3,
i.e., compounds according to any one of Formulas Vl,
Via, VIb, VIc, VId, VIe, VIf, or VIg, where the
heterocycloalkyl group is piperazinyl, which is
optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C6 alkyl, Ci-C 6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R1I , Cr C6
alkanoyl, pyridyl, phenyl, or -SO2NR10R11, where each
R10 and R11is independently H or C1-C6 alkyl. In still
another aspect, the invention provides compounds of
Formula VI-4, i.e., compounds according to any one of
Formulas Vl, Via, VIb, VIc, VId, VIe, VIf, or VIg,
where the heterocycloalkyl group is morpholinyl, which
is optionally substituted at one or more substitutable
positions with groups that are independently halogen,
Ci-C 6 alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R1I , C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NRi0Rn, where each
Ri 0 and Ri 1 is independently H or C1-C6 alkyl. In
another aspect, the invention provides compounds of
Formula VI-5, i.e., compounds according to any one of
Formulas Vl, Via, VIb, VIc, VId, Vie, VIf, or VIg,
where the heterocycloalkyl group is thiomorpholinyl,
which is optionally substituted at one or more
substitutable positions with groups that are
independently halogen, C1-C6 alkyl, C1-C6 alkoxy, CF3,
OCF3, hydroxyl, CN, phenyloxy, -SO2-(C1-C6 alkyl),
-NR10Rii, C1-C6 alkanoyl, pyridyl, phenyl, or -SO2NR1
Ri 1, where each R10 and Rn is independently H or Cr
C6 alkyl. In another aspect, the invention provides
compounds of Formula VI-6, i.e., compounds according
to any one of Formulas Vl, Via, VIb, VIc, VId, Vie,
VIf, or VIg, where the heterocycloalkyl group is
thiomorpholinyl-S.S-dioxide, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(Cr C6 alkyl), -NRi 0R11, C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NR10Rii, where each
R10 and R11 is independently H or C1- C6 alkyl. In
another aspect, the invention provides compounds of
Formulas Ha or Hb, i.e., compounds of Formula II, with
the structures: Formula Ha Formula lib including
stereoisomers, tautomers and mixtures of steroisomers
and/or tautomers, and/or pharmaceutical salts thereof,
wherein 25A is aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, where each ring is optionally
substituted at a substitutable position with halogen,
CrC 6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl,
CN, phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR10Ri 1,
C1-C6 alkanoyl, C0-C3alkylCO2R', pyridyl, thienyl,
furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C1-C4 alkyl, or
-SO2NR10R11 ; the bridged ring including the fused
pyrazol ring is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR1C(O)R", -NR1SO2R", -C(O)R1, -C(O)OR', -(C1-C4
alkyl)- C(O)OR13,-C(O)alkylOC(O)R"; -C(O)NR10R11 ,
-OC(O)NR 10Ri I , -NR1C(O)OR', oxo, CN, or
C0-C1alkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NR10R11, C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R11 ; R10 and R1I at each
occurrence are independently H or C1-C6 alkyl, where
the alkyl is optionally substituted with an aryl,
where the aryl is optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl,
alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO2; and
Rio and R11 together may form a 3-8 membered ring
optionally including an additional heteroatom such as
N, O or S; and R1is hydrogen, C1-C6 alkyl, haloalkyl,
C2-C6 alkenyl or phenyl optionally substituted with 1
to 5 groups that are independently halogen, C1-C6
alkyl, - C(O)OR1, C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, CN, phenyloxy, -SO2-(C1-C6 alkyl), - NR10R11
, C1-C6 alkanoyl, pyridyl, phenyl, NO2, or -SO2NR10R11
. In some aspects, the invention provides compounds of
Formulas Na or Hb where the A ring is aryl, for
example phenyl optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl,
alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO2. In
some exemplary compounds the ring is a phenyl ring
optionally substituted with 1 to 5 groups that are
halogen, such as chloro, bromo, iodo orfluoro. In
other aspects, the invention provides compounds of
Formulas Ha or lib where the A ring is heteroaryl, for
example furanyl, thienyl or pyridyl, each of which is
optionally substituted with 1 to 3 groups that are
independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyl, haloalkoxy, CN or NO2. In some exemplary
compounds the ring is a thienyl ring optionally
substituted with 1 to 2 groups that are halogen, such
as chloro, or bromo. In another aspect, the invention
provides compounds of Formula VII, i.e., compounds of
formula I, having the structure:32579 Formula VlI
where two adjacent carbons (not including the
bridgehead carbons) in the ring system combine to form
part of a fused heteroaryl or heterocycloalkyl ring,
each of which is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', -C0-C3
alkyl-OH, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NC(O)R', -C(O)R', -C(O)OR' , -C(O)alkylOC(O)R',
-C(O)NRi 0R1 1 , oxo, CN, or C0- C^lkylphenyl, where
the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C1-C6 alkyl,
-CO2R', C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO2, phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR10R11 ,
C1-C6 alkanoyl, pyridyl, phenyl, and 



-SO2NR10R11 ; Oor 1 of the carbons in the [3.3.1] ring
system is optionally replaced with an -0-, -S(O)0-2- ,
or -NR15- group; the [3.3.1] ring system is optionally
substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C1-C6 alkyl, C2-C6
alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl, hydroxy,
hydroxyalkyl, C1-C6 alkoxy, haloalkoxy, -C(O)ORi 3,
-(C1-C4 alkyt)-C(O)OR13 , -CONR10R11 , -OC(O)NR10R11,
-NR C(O)OR", -NR1S(O)2R", -OS(O)2R", -NRO(O)R", CN, or
=N-0-Ri 3 and additionally, two adjacent carbons (not
including the bridegehead carbons) may combine to form
a cycloalkyl ring that may optionally be substituted
with halogen, C1-C6 alkyl or haloalkyl; R13 is H or
C1-C6 alkyl optionally substituted with aryl (such as
phenyl or naphthyl, more preferably, phenyl),
hydroxyl, or halogen, where the aryl is optionally
substituted with 1 to 5 groups that are independently
halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
haloaikoxy, CN or NO2 R' and R" are independently of
each other hydrogen, C1-C6 alkyl, haloalkyl, C2-C6
alkenyl or phenyl optionally substituted with 1 to 5
groups that are independently halogen, C1-C6 alkyl,
-C(O)OR', C1-C6 alkoxy, haloalkyl (such as CF3),
haloalkoxy (such as OCF3), hydroxyl, CN, phenyloxy,
-SO2-(C1-C6 alkyl), -NR10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, NO2, or -SO2NR10R11 ; andR15 is H,
phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl,
imidazolyl, thienyl, furanyl, pyrrolyl, piperidinyl,
piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl,
quinolinyl, -SO2R', -C(O)R'. -C(O)OR', or Ci-C 6 alkyl
optionally substituted with phenyl, hydroxyl, or
halogen, where the above cyclic groups are optionally
substituted with 1 to 5 groups that are independently
halogen, hydroxyl, C1-C6 alkyl, C1-C6 alkoxy, C1-C6
haloalkyl (such as CF3 or CH2CF3) , C1-C4 haloalkoxy
(such as OCF3 or OCH2CF3) , CN, amino, NH(C1-C6
alkyl), N(C1- C6 alkyl) (C1-C6 alkyl) or NO2. In
another aspect, the invention provides compounds of
formula VIII, i.e. compounds of formula VII, wherein
the A-ring is phenyl or naphthyl (preferably phenyl)
which is optionally substituted at a substitutable
position with halogen, C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)0-2-(C1-C6
alkyl), -NR10R1I , C1-C6 alkanoyl, C0-C3alkylCO2R',
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl,
piperidinyl, piperazinyl, phenyl, phenyl C1-C4 alkyl,
Or-SO2NR10Ri 1. In another aspect, the invention
provides compounds of Formula Villa and VIlIb, i.e.,
compound of formula VIII, having the following
structures: Formula Villa Formula VIIIb wherein, X is
-C-, -CH-, -CH2- , -0-, - S(O)0-2- , or -NRi 5- ,
where the -C- and -CH- groups are optionally
substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-), halogen,
C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR13, -(C1-C4 alkyl)-C(O)OR 13 ,
-CONR10R11 , -OC(O)NR10R1I , -NR C(O)OR", -NR S(O)2R",
-OS(O)2R", -NR C(O)R", CN, =N-NR12 , or =N-O-R13; the
B-ring is a heteroaryl or heterocycloalkyl ring, each
of which is optionally substituted at a substitutable
position with a group that is independently C1-C6
alkyl, C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C1-C6 alkoxy, amino, C1-C6 alkylamino, C1-C6
dialkylamino, -S(O)0-2R', hydroxy, hydroxyalkyl, halo,
Cr C2 haloalkyl, C1-C2 haloalkoxy, -NR C(O)R", -NR
SO2R", -C(O)R', -C(O)OR', -C(O)alkylOC(O)R'; -C(O)NR
10R11 , oxo, CN, orCo-C^lkylphenyl, where the phenyl
is optionally substituted with 1-5 groups
independently selected from halogen, C1-C6 alkyl,
-CO2R', C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO2, phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR10Ri 1,
C1-C6 alkanoyl, pyridyl, phenyl, and -SO2NR10R11 ; the
[3.3.1] ring system is optionally substituted with 1,
2, 3, or 4 groups that are independently oxo, halogen,
C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR 13, -(C1-C4 alkyl)-C(O)OR13 ,
-CONR10R11 , -OC(0)NRioRii, -NR C(O)OR'", -NR1S(O)2R",
-OS(O)2R", -NRO(O)R", CN, =N-NR12, or =N-0-Ri 3 and
additionally, two adjacent carbons (not including the
bridegehead carbons) may combine to form a cycloalkyl
ring that may optionally be substituted with halogen,
C1-C6 alkyl or haloalkyl; R3, R4, Rs, Re, R7 are
independently of each other H, halogen, CrC 6 alkyl,
C1-C6 haloalkyl, C1-C6 haloalkoxy, CN, hydroxyl, C1-C6
alkoxy, -C1-C3 alkyl-OH, -C1-C3 alkyl-alkoxy,
phenyloxy, -SO2R', -NR10R11 , C1-C6 alkanoyl,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, pyrimidinyl,
imidazolyl, indolyl, furanyl, thienyl, phenyl, or
phenyl C1-C4 alkyl, or R4 and R5, or R5 and R6 and the
carbons to which they are attached form a
heterocycloalkyl or a heteroaryl ring which is
optionally substituted with 1, 2, 3, or 4 groups that
are independently C1-C4 alkyl, C1-C4 alkoxy, halogen,
or C1-C4 alkanoyl wherein the alkanoyl group is
optionally substituted with up to 3 halogen atoms; or
R4 and R5, or R5 and R6 and the carbons to which they
are attached form a benzo ring which is optionally
substituted with 1 to 5 groups that are independently
halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
haloalkoxy, CN or NO2; R' and R" are independently of
each other hydrogen, C1-C6 alkyl, haloalkyl, C2-C6
alkenyl or phenyl optionally substituted with 1 to 5
groups that are independently halogen, C1-C6 alkyl,
-C(O)OR', C1-C6 alkoxy, haloalkyl (such as CF3),
haloalkoxy (such as OCF3), hydroxyl, CN, phenyloxy,
-SO2-(C1-C6 alkyl), -NR10R11, C1-C6 alkanoyl, pyridyl,
phenyl, NO2, or -SO2NR10R11; and R15 is H, phenyl,
pyridyl, pyrimidinyl, oxazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO2R', -C(O)R'. -C(O)OR', or
C1-C6 alkyl optionally substituted with phenyl,
hydroxyl, or halogen, where the above cyclic groups
are optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloalkyl (such as CF3), C1-C4
haloalkoxy (such as OCF3), CN, 



amino, NH(C1-C6 alkyl), N(C1-C6 alkyl) (C1-C6 alkyl),
or NO2. In some aspects, the invention provides
componds of Formula VIIIc or VIIId, i.e., compounds of
formula VIII having the following structures:Formula
VIIIc Formula VIIId, where X is -CH2- and R3, R4, R5,
R6, R and the B-ring are as defined for Formulas Villa
and VIIIb. In another aspect, the invention provides
componds of Formula VIIIe or VIIIf, i.e., compounds of
formula VIII having the following structures: Formula
VIIIe Formula VIIIf, where X is -O-. and R3, R , R5,
Rs, R7 and the B-ring are as defined for Formulas
Villa and VIIIb. In still another aspect, the
invention provides componds of Formula VIIIg or VIIIh,
i.e., compounds of formula VIII having the following
structures: Formula VIIIg Formula VIIIh where X is
-S(O) 0.2- . and R3, R4, R5, R6, R7 and the B-ring are
as defined for Formulas Villa and VIIIb.In still
another aspect, the invention provides componds of
Formula VIIIm or VIIIn, i.e., compounds of formula
VIII having the following structures: Formula VIlIm
Formula VIIIn, where X is -NR15-, and R3, R4, R5, R6,
R and the B-ring are as defined for Formulas Villa and
VIIIb. In some aspects, the invention provides
compounds of Formula VIIIo, i.e., compounds according
to any one of Formulas VlII, Villa, VIIIb, VIIIc,
VIIId, VIIIe, VIIIf, VIIIg, VIIIh, VlIIm, or VlIIn
wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, or indolyl or
pyridyl, each of which is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR C(O)R", -NR SO2R", -C(O)R", -C(O)OR',
-C(O)alkylOC(O)R'; -C(ONR10Rn, oxo, CN, or
Co-C^lkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NR10R1-I , CrC 6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R1I . In other aspects,
the invention provides compounds according to any one
of Formulas VlII, or VlIIa-VIIIo, wherein R3 is H,
halogen, C1-C6 alkyl, C1-C6 alkoxy, haloalkyl, or CN;
R4 is H, halogen, C1-C6 alkyl, C1-C6 alkoxy, C1-C6
haloalkyl, haloalkoxy, CN, phenyloxy, -SO2-(C1-C6
alkyl), - R10Rn, C1-C6 alkanoyl, oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, or phenyl; and R
is H, C1-C6 alkyl -SO2NR10R11 or halogen. In other
aspects, the invention provides compounds according to
any one of Formulas VIIl, or VIIIa-VIIIo, wherein R6
and R7 are independently H or methyl. In other
aspects, the invention provides compounds according to
any one of Formulas VIII, or VIIIa-VlIIo, wherein R3
and R5 are independently H, halo, or methyl.In other
aspects, the invention provides compounds according to
any one of Formulas VIII, or VIIIa-VIIIo, wherein R4
is H, halogen (in one aspect, I, Br, F or Cl), C1-C6
alkyl optionally substituted with halogen or hydroxy,
C1-C6 alkoxy, CF3, OCF3, or CN. In other aspects, the
invention provides compounds according to any one of
Formulas VIII, or VIIIa-VIIIo, wherein R4 is
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R1-I , C1-C6
alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
furanyl, thienyl, or phenyl. In other aspects, the
invention provides compounds according to any one of
Formulas VIII, or VIIIa-VIIIo, wherein R4 is -NR 10Ri
1. In other aspects, the invention provides compounds
according to any one of Formulas VIII, or VIIIa-VIIIo,
wherein R4 is -NR10R11,and R3, R5, R6, and R7 are H.
In other aspects, the invention provides compounds
according to any one of Formulas VIII, or VIIIa-VIIIo
wherein R3, R4, R5, R6, and R7 are H, halo, CF3, CHF2
or methyl In other aspects, the invention provides
compounds according to any one of Formulas VIII, or
VIIIa-VIIIo, wherein R3, R5 , R6, and R7 are H. In
other aspects, the invention provides compounds
according to any one of Formulas VIII, or VIIIa-VIIIo,
wherein R4 is chloro. In other aspects, the invention
provides compounds according to any one of Formulas
VIH, or VIIIa-VIIIo, wherein R4 is chloro, and R3, R5,
R6, and R7 are H. In another aspect, the invention
provides compounds of Formulas VIII, or VIHa-VHIo,
wherein at least one of R3, R4, or R5 is chloro, and
R6 and R7 are H. In yet still another aspect, the
invention provides compounds of Formulas VIII, or
VIIIa-VIIIo, wherein R3, R5, R6, and R7 are H. In
still another aspect, the invention provides compounds
of Formulas VIII, or VIlIa- VIIIo, wherein R4 is
chloro. In yet still another aspect, the invention
provides compounds of Formulas VIII, or VIIIa-VIIIo,
wherein R4 is chloro, and R3, R5, R6, and R7 are H. In
another aspect, the invention provides compounds of
Formulas VIII, or VIIIa-VIIIo, wherein at least one of
R3, R4, or R5 is chloro, and R6 and R7 are H. In
another aspect, the invention provides compounds of
Formulas VIII, or VIIIa-VIIIo, wherein R3 is hydrogen,
halogen, C1-C4 alkyl, C1-C4 alkoxy, CF3, or CN; R4 is
hydrogen, halogen, C1-C4 alkyl, C1-C4 alkoxy, CF3,
OCF3, CN, phenyloxy, -SO2- (C1-C4 alkyl), - NRi 0R11 ,
Cr C4 alkanoyl, and R5 is hydrogen, Cr C4 alkyl, -SO
2NR10R1 1 or halogen. In still yet another aspect, the
invention provides compounds of Formulas VIII, or
VIIIa-VIIIo, wherein R4 is halogen (in one aspect, F
or Cl), C1-C4 alkyl, C1-C4 alkoxy, CF3, OCF3, or CN.In
another aspect, the invention provides compounds of
Formulas VIII, or VIIIa-VIIIo, 



wherein R4, R5 R6, and R7 are hydrogen. In another
aspect, the invention provides compounds of Formulas
VIII, or VIIIa-VIIIo, wherein R3 is hydrogen, halogen,
Ci-C 4 alkyl, Cr C4 alkoxy, CF3, or CN; R4 is
oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl,
thienyl, or phenyl; and R5 is hydrogen, C1-C4 alkyl,
-SO2 NRi 0Rn, or halogen. In still yet another aspect,
the invention provides compounds of Formulas VIII, or
VIIIa-VIIIo, wherein R4 is halogen (in one aspect, F
or Cl), CH3, OCH3, CF3, or OCF3. In another aspect,
the invention provides compounds of Formulas VIII, or
VIIIa-VIlIo, wherein R3 is hydrogen, halogen, C1-C2
alkyl, C1-C2 alkoxy, CF3, or CN; R4 is hydrogen,
halogen, C1-C2 alkyl, C1-C2 alkoxy, CrC 2 haloalkyl,
C1-C2 haloalkoxy, CN, -NR10Rn, C2-C3 alkanoyl,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl, or
thienyl; R5 is hydrogen, CH3, or F; and R6 and R7 are
independently hydrogen or halogen. In still yet
another aspect, the invention provides compounds of
Formulas VIH, or VIIIa-VIlIo, wherein R4 is CF3, or
OCF3. In yet another aspect, the invention provides
compounds of Formulas VIII, or VIIIa- VIIIo, wherein
R4 and R5, or R5 and R6 and the carbons to which they
are attached form a benzo ring which is optionally
substituted with optionally substituted with 1 or 2
groups that are independently halogen, hydroxyl, C1-C4
alkyl, C1-C4 alkoxy, C1-C3 haloalkyl, C1-C3
haloalkoxy, CN or NO2. In still yet another aspect,
the invention provides compounds of Formulas VIII, or
VIIIa-VIIIo, wherein R4 and R5, or R5 and R6 and the
carbons to which they are attached form a pyridyl,
pyrrolyi, thienyl, furanyl, pyrrolidinyl, piperidinyl
ring, each of which is optionally substituted with 1,
2, or 3 groups that are independently C1-C4 alkyl,
C1-C4 alkoxy, halogen, or Cr C4 alkanoyl wherein the
alkanoyl group is optionally substituted with up to 3
halogen atoms (such as F). In one aspect, the
invention provides compounds of Formulas VIII, or
VIIIa-VIlIo, wherein R6 and R7 are independently
hydrogen or methyl. In one aspect, the invention
provides compounds of Formulas VIlI, or VIIIa-VIIIo,
wherein R3 and R5 are independently hydrogen, halo, or
methyl. In another aspect, the invention provides
compounds of Formula IX, i.e., compounds of Formula
VII, wherein the A-ring is C3-C8 cycloalkyl, which is
optionally substituted at a substitutable position
with halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)0-2-(C1-C6
alkyl), -NR 10R11 , C1-C6 alkanoyl, C0-C3alkylCO2R\
pyridyl, thienyl, furanyl, pyrrolyi, pyrrolidinyl,
piperidinyl, piperazinyl, phenyl, phenyl C1-C4 alkyl,
Or-SO 2NR10Ri 1.T/US2006/032579 In yet another aspect,
the invention provides compounds of Formula IXa or
IXb, i.e. compounds of Formula IX having the following
structures: C3-C8 C3-C8 CycloalkyK Formula IXa Formula
IXb wherein X is -C-, -CH-, -CH2- , -O-, - S(O)0-2- ,
or -NRi 5- , where the -C- and -CH- groups are
optionally substituted with 1 or 2 groups that are
independently oxo (oxo can only be a substituent on
-C-), halogen, C1-C6 alkyl, C2-C6 alkenyl, C1-C6
haloalkyl, C2-C6 alkynyl, hydroxy, hydroxyalkyl, C1-C6
alkoxy, haloalkoxy, -C(O)OR13 , -(C1-C4 alkyl)-C(O)OR
13 , -CONR10R11 , -OC(O)NR 10R11 , -NR C(O)OR", -NR
S(O)2R", -OS(O)2R", -NRO(O)R", CN, =N-NR12 , or
=N-O-R13; the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently is independently C1- C6 alkyl,
C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, amino, C1-C6 alkylamino, Ci-C 6 dialkylamino,
-S(O)0-2R', hydroxy, hydroxyalkyl, halo, C1-C2
haloalkyl, C1- C2 haloalkoxy, -NR C(O)R", -NR SO2R",
-C(O)R', -C(O)OR', -C(O)alkylOC(O)R'; -C(O)NRi 0R1I ,
oxo, CN, or C0-Cialkylphenyl, where the phenyl is
optionally substituted with 1-5 groups independently
selected from halogen, C1-C6 alkyl, -CO2R', C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN, NO2,
phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR10Ri I , C1-C6
alkanoyl, pyridyl, phenyl, and -SO2NR10Rn; the [3.2.1]
ring system is optionally substituted with 1, 2, 3, or
4 groups that are independently oxo, halogen, CrC 6
alkyl, C2-C6 alkenyl, CrC 6 haloalkyl, C2-C6 alkynyl,
hydroxy, hydroxyalkyl, C1-C6 alkoxy, haloalkoxy,
-C(O)ORi 3, -(Cr C4 alkyl)-C(O)ORi 3, -CONR10R11 ,
-OC(O)NRi 0Rii, -NR C(O)OR", -NR S(O)2R", -OS(O)2R",
-NR1C(O)R", CN, =N-NRi 2, or =N-0-Ri 3 and
additionally, two adjacent carbons (not including the
bridegehead carbons) may combine to form a cycloalkyl
ring that may optionally be substituted with halogen,
Cr C6 alkyl or haloalkyl; and Ri5 is H, phenyl,
pyridyl, pyrimidinyl, oxazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO2R', -C(O)R'. -C(O)OR', or
Cr C6 alkyl optionally substituted with phenyl,
hydroxyl, or halogen, where the above cyclic groups
are optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, C1-C4alkyl, C1-C4
alkoxy, C1-C4 haloalkyl (such as CF3) , C1-C4
haloalkoxy (such as OCF3) , CN, amino, NH(C1-C6
alkyl), N(C1-C6 alkyl) (C1-C6 alkyl), or NO2. In yet
another aspect, the invention provides compounds of
Formula IXa or IXb, wherein X is NRi 5. In yet another
aspect, the invention provides compounds of Formula
IXa or IXb, wherein X is NRi 5 where R15 is H, -SO2R',
-C(O)R', or C1-C6 alkyl, and R' is C1-C6 alkyl,
haloalkyl, or phenyl optionally substituted with 1 to
3 groups that are independently halogen, C1-C6 alkyl,
-C(O)OR', Cr C6 alkoxy, haloalkyl (such as CF3),
haloalkoxy (such as OCF3) , hydroxyl, CN, or NO2. In
still another aspect, the invention provides compounds
of Formula IXa or IXb, wherein X is O. 



In another aspect, the invention provides compounds of
Formula IXa or IXb, wherein X is - S(O)0-2- . In
another aspect, the invention provides compounds of
Formula IXa or IXb, wherein X is -C-, -CH-, -CH2- ,
where the -C- and -CH- groups are optionally
substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-), halogen,
Ci-C 6 alkyl, C2-C6 alkenyl, Ci-C 6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR 13, -(C1-C4 alkyl)-C(O)ORi 3,
-CONR 10Ri 1, -OC(O)NR 10R1 1 , -NR1C(O)OR", -NR 1S(O)
2R", -OS(O) 2R", -NR1C(O)R", CN, =N-NR 12 , or =N-O-R
13 . In some aspects, the invention provides compounds
of Formula IXc, i.e., compounds according to any one
of Formulas IX, IXa, or IXb, wherein the B-ring is
pyrazolyl, imidazolyl, pyrrolyl, triazolyl,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolopyrimidinyl, imidazopyrimidinyl,
pyrazolopyrimidinyl, indolyl, or pyridyl, each of
which is optionally substituted at a substitutable
position with a group that is independently C1-C6
alkyl, C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl,
Cr C6 alkoxy, amino, C1-C6 alkylamino, C1-C6
dialkylamino, -S(O) 0-2R', hydroxy, hydroxyalkyl,
halo, C1-C2 haloalkyl, Ci-C 2 haloalkoxy, -NRO(O)R",
-NR1SO2R", -C(O)R', -C(O)OR', -C(O)alkylOC(O)R';
-C(O)NRi 0R11 , oxo, CN, or Co-C^lkylphenyl, where the
phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C1-C6 alkyl,
-CO2R', C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO2, phenyloxy, -S(O) 0-2-(CrC 6 alkyl), -NRi 0R11
, Cr C6 alkanoyl, pyridyl, phenyl, and -SO2NRi 0Ri I .
In yet still another aspect, the invention provides
compounds of Formula IX-1 , i.e., compounds according
to any one of Formulas IXa, IXb, or IXc where the
B-ring is defined as above and where the C3-C8
cycloalkyl group is cyclopropyl. In yet still another
aspect, the invention provides compounds of Formula
IX-2, i.e., compounds according to any one of Formulas
IXa, IXb, or IXc where the B-ring is defined as above
and where the C3-C8 cycloalkyl group is cyclobutyl.In
yet still another aspect, the invention provides
compounds of Formula IX-3, i.e., compounds according
to any one of Formulas IXa, IXb, or IXc where the
B-ring is defined as above and where the C3-C8
cycloalkyl group is cyclopentyl. In yet still another
aspect, the invention provides compounds of Formula
IX-4, i.e., compounds according to any one of Formulas
IXa, IXb, or IXc where the B-ring is defined as above
and where the C3-C8 cycloalkyl group is cyclohexyl. In
yet still another aspect, the invention provides
compounds of Formula IX-5, i.e., compounds according
to any one of Formulas IXa, IXb, or IXc where the
B-ring is defined as above and where the C3-C8
cycloalkyl group is cycloheptyl. In yet still another
aspect, the invention provides compounds of Formula
IX-6, i.e., compounds according to any one of Formulas
IXa, IXb, or IXc where the B-ring is defined as above
and where the C3-C8 cycloalkyl group is cyclooctyl. In
another aspect, the invention provides compounds of
Formula X, i.e., compounds of Formula VII, where the
A-ring is heteroaryl that is pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, thienyl, furanyl, pyrrotyl,
pyrazolyl, or imidazolyl, each of which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C2-C6 alkenyl, C2-C alkynyl, C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxy!, hydroxyalkyl, CN,
phenyloxy, -S(O)0-2-(C1-C6 alkyl), -NR 10Ri 1, C1-C6
alkanoyl, C0-C3alkylCO 2R', pyridyl, thienyl, furanyl,
pyrrolyl, pyrrolidinyl, piperidinyl, piperazinyl,
phenyl, phenyl C1-C4 alkyl, or In another aspect, the
invention provides compounds of Formula Xa or Xb,
i.e., compounds of Formula X, having the following
structures: Heteroaryl Formula Xa Formula Xb wherein,
X is -C-, -CH-, -CH2- , -0-, - S(0)o-2- , or -NR15- ,
where the -C- and -CH- groups are optionally
substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-), halogen,
C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)OR 13 , -(C1-C4 alkyl)-C(O)OR 13 ,
-CONR10R11 , -OC(O)NR 10R11, -NRO(O)OR", -NR1S(O)2R",
-OS(O)2R", -NR 1C(O)R", CN,the B-ring is a heteroaryl
or heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino,
Ci-C 6 alkylamino, C1-C6 dialkylamino, -S(O)0 R',
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2
haloalkoxy, -NRO(O)R", -NR SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R1I , oxo, CN, or
Co-C^lkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, Ci-C 6 alkyl, -CO2R', CrC 6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(CrC 6 alkyl), -NR10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R11; the [3.3.1] ring
system is optionally substituted with 1, 2, 3, or 4
groups that are independently oxo, halogen, C1-C6
alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl,
hydroxy, hydroxyalkyl, C1-C6 alkoxy, haloalkoxy,
-C(O)OR 13 , -(C1-C4 alkyl)-C(O)OR 13 , -CONR10Ri 1,
-OC(O)NR10R11 , -NR C(O)OR", -NR S(O)2R", -OS(O)2R",
-NR1C(O)R", CN, =N-NR12 , or =N-O-R13 and
additionally, two adjacent carbons (not including the
bridegehead carbons) may combine to form a cycloalkyl
ring that may optionally be substituted with halogen,
C1-C6 alkyl or haloalkyl; and Ri5 is H, phenyl,
pyridyl, pyrimidinyl, oxazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO2R', -C(O)R'. -C(O)OR', or
C1-C6 alkyl optionally substituted with phenyl,
hydroxyl, or halogen, where the above cyclic groups
are optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloafkyl (such as CF3), C1-C4
haloalkoxy (such as OCF3), CN, amino, NH(C1-C6 alkyl),
N(C1-C6 alkyl) (C1-C6 alkyl), or NO2. In yet another
aspect, the invention provides compounds of Formula Xa
or Xb, wherein X is NR15 . 



In yet another aspect, the invention provides
compounds of Formula Xa or Xb, wherein X is NR15 where
R15 is H, -SO2R', -C(O)R', or C1-C6 alkyl, and R' is
C1-C6 alkyl, haloalkyl, or phenyl optionally
substituted with 1 to 3 groups that are independently
halogen, C1-C6 alkyl, -C(O)OR', C1-C6 alkoxy,
haloalkyl (such as CF3), haloalkoxy (such as OCF3),
hydroxyl, CN, or NO2. In still another aspect, the
invention provides compounds of Formula Xa or Xb,
wherein X is O. In another aspect, the invention
provides compounds of Formula Xa or Xb, wherein X iS -
S(O)0-2-. In another aspect, the invention provides
compounds of Formula Xa or Xb, wherein X is -C-, -CH-,
-CH2-, where the -C- and -CH- groups are optionally
substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-), halogen,
C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6
alkoxy,haloalkoxy, -C(O)OR 13 , -(C1-C4
alky!)-C(O)OR13 , -CONR10R1I , -OC(O)NR 10R11 , -NR
C(O)OR", -NR1S(O)2R", -OS(O)2R", -NR C(O)R", CN,
=N-NR12 , or =N-O-R13. In some aspects, the invention
provides compounds of Formula Xc, i.e., compounds
according to any one of Formulas Xa, or Xb, wherein
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, indolyl, or
pyridyl, each of which is optionally substituted at a
substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, Cr C6
alkylamino, C1-C6 dialkylamino, -S(O)0-2R', hydroxy,
hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
-NR C(O)R", -NR SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR10R11 , oxo, CN, or
Co-Cialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NRi 0R11 , C1-C6 alkanoyl,
pyridyl, phenyl, and -SO2NR10R11. In another aspect,
the invention provides compounds of Formula X-1 , i.e,
compounds according to any one of Formulas Xa, Xb, or
Xc, where the B-ring is as defined above and the
heteroaryl group is pyridyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, pyridyl, phenyl, or -SO2-NR10R1iwhere each
Ri 0 and R11 is independently H or C1-C6 alkyl. In
some exemplary compounds the pyridyl is substituted
with halogen, for example chloro. In another aspect,
the invention provides compounds of Formula X-2, i.e,
compounds according to any one of Formulas Xa, Xb, or
Xc, where the B-ring is as defined above and the
heteroaryl group is pyrimidyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, Ci-C 6
alkyl, Ci-C 6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NRi 0Rn, where each
R10 and Rn is independently H or C1-C6 alkyl. In yet
another aspect, the invention provides compounds of
Formula X-3, i.e, compounds according to any one of
Formulas Xa, Xb, or Xc, where the B-ring is as defined
above and the heteroaryl group is pyridazinyl, which
is optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C6 alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NRioRn, Cr C6
alkanoyl, pyridyl, phenyl, or -SO 2NRI 0RH , where
each Ri 0 and R11 is independently H or Cr C6 alkyl.
In still another aspect, the invention provides
compounds of Formula X-4, i.e, compounds according to
any one of Formulas Xa, Xb, or Xc, where the B-ring is
as defined above and the heteroaryl group is
pyrazinyl, which is optionally substituted at one or
more substitutable positions with groups that are
independently halogen, Cr C6 alkyl, Cr C6 alkoxy,CF3,
OCF3, hydroxyl, CN, phenyloxy, -SO2-(C1-C6 alkyl),
-NR10R11, C1-C6 alkanoyl, pyridyl, phenyl, or
-SO2NR10Rii, where each Ri 0 and R1I is independently
H or C1-C6 alkyl. In another aspect, the invention
provides compounds of Formula X-5, i.e, compounds
according to any one of Formulas Xa, Xb, or Xc, where
the B-ring is as defined above and the heteroaryl
group is thienyl, which is optionally substituted at
one or more substitutable positions with groups that
are independently halogen, C1-C6 alkyl, C1-C6 alkoxy,
CF3, OCF3, hydroxyl, CN, phenyloxy, -SO2-(C1-C6
alkyl), -NRi 0R11 , C1-C6 alkanoyl, pyridyl, phenyl,
or -SO2NR10R11 , where each R10 and R11 is
independently H or C1-C6 alkyl. In some exemplary
compounds the thienyl is substituted with halogen, for
example chloro. In yet still another aspect, the
invention provides compounds of Formula X-6, i.e,
compounds according to any one of Formulas Xa, Xb, or
Xc, where the B-ring is as defined above and the
heteroaryl group is furanyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R1I , C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NR10Ri 1, where each
Ri0 and Rn is independently H or Cr C6 alkyl. In
another aspect, the invention provides compounds of
Formula Xl, i.e., compounds of Formula VII where the
A-ring is heterocycloalkyl that is pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, or thiomorpholinyl-S,S-dioxide, where
each of the above rings is optionally substituted at a
substitutable position with halogen, Ci-C 6 alkyl, C
-C6 alkenyl, C2-C6 alkynyl, Cr C6 alkoxy, haloalkyl,
haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, -
S(O)0-2-(CrC 6 alkyl), -NR10Rn, Cr C6 alkanoyl,
C0-C3alkylCO2R', pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl
Ci-C 4 alkyl, or -SO2NRi0Rn. In another aspect, the
invention provides compounds of Formula XIa and XIb
i.e., compounds of formula Xl having the following
structures: Heteroc cloalk HeterocycloalkyK Formula
XIa Formula XIb where X is -C-, -CH-, -CH2-, -O- , -
S(O)0-2-, or -NRi 5-, where the -C- and -CH- groups
are substituted with 1 or 2 groups that are
independently oxo (oxo can only be a substituent on 



-C-), halogen, Cr C6 alkyl, C2-C6 alkenyl, Cr C6
haloalkyl, C2-C6 alkynyl, hydroxy, hydroxyalkyl, C1-C6
alkoxy, haloalkoxy, -C(O)OR13 , -(C1-C4 alkyl)-C(O)ORi
3, -CONR10Rii,006/032579 -OC(O)NR 10Ri 1, -NR1C(O)OR",
-NR S(O)2R", -OS(O)2R", -NR1C(O)R", CN, =N-NR12, or
=N- 0-R 13; the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, -S(O)0-2R',
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2
haloalkoxy, -NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR1,
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or
Co-C-ialkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxy!, CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NRi 0R11 , C1-C6 alkanoyl,
pyridyl, phenyl, and R15 is H, phenyl, pyridyl,
pyrimidinyl, oxazolyl, thienyl, furanyl, pyrrolyl,
piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO2R1, -C(O)R'. -C(O)OR 1,
or C1-C6 alkyl optionally substituted with phenyl,
hydroxyl, or halogen, where the above cyclic groups
are optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloalkyl (such as CF3) , C1-C4
haloalkoxy (such as OCF3) , CN, amino, NH(C1-C6
alkyl), N(C1-C6 alkyl) (C1-C6 alkyl), or NO2. In yet
another aspect, the invention provides compounds of
Formula XIa or XIb, wherein X is NR15. In yet another
aspect, the invention provides compounds of Formula
XIa or XIb, wherein X is NR15 where R15 is H, -SO2R',
-C(O)R', or C1-C6 alkyl, and R' is C1-C6 alkyl,
haloalkyl, or phenyl optionally substituted with 1 to
3 groups that are independently halogen, C1-C6 alkyl,
-C(O)OR , C1-C6 alkoxy, haloalkyl (such as CF3),
haloalkoxy (such as OCF3) , hydroxyl, CN, or NO2. In
still another aspect, the invention provides compounds
of Formula XIa or XIb, wherein X is O. In another
aspect, the invention provides compounds of Formula
XIa or XIb, wherein X is - S(O)0-2- . In another
aspect, the invention provides compounds of Formula
XIa or XIb, wherein X is -C-, -CH-, -CH2- , where the
-C- and -CH- groups are optionally substituted with 1
or 2 groups that are independently oxo (oxo can only
be a substituent on -C-), halogen, C1-C6 alkyl, C2-C6
alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl, hydroxy,
hydroxyalkyl, C1-C6 alkoxy, haloalkoxy, -C(O)OR13 ,
-(C1-C4 alkyl)-C(O)OR 13 , -CONRi 0R11 , -OC(O)NR
10R1I , -NR1C(O)OR", -NR1S(O)2R", -OS(O)2R", -NR
C(O)R", CN, =N-NR12, or =N-0-R 13. In some aspects,
the invention provides compounds of Formula XIc, i.e.,
compounds according to any one of Formulas XIa or XIb,
wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl,
triazolopyrimidinyl,imidazopyrimidinyl,
pyrazolopyrimidinyl, or pyridyl, each of which is
optionally substituted at a substitutable position
with a group that is independently C1-C6 alkyl, C3-C8
cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, amino, C1-C6 alkylamino, C1-C6 dialkylamino,
-S(O)0-2R', hydroxy, hydroxyalkyl, halo, C1-C2
haloalkyl, C1-C2 haloalkoxy, -NR1C(O)R", -NR1SO2R", .
-C(O)R', -C(O)OR', -C(O)alkylOC(O)R'; -C(O)NR 10R11,
oxo, CN, or Co-C^lkylphenyl, where the phenyl is
optionally substituted with 1-5 groups independently
selected from halogen, C1- C6 alkyl, -CO2R', C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN, NO2,
phenyloxy, -S(O)0- (C1-C6 alkyl), -NR10R11 , C1-C6
alkanoyl, pyridyl, phenyl, and -SO2NR1 R11 . In
another aspect, the invention provides compounds of
Formula XI-1 , i.e., compounds according to any one of
Formulas XIa, XIb, or XIc, where the heterocycloalkyl
group is pyrrolidinyl, which is optionally substituted
at one or more substitutable positions with groups
that are independently halogen, Ci-C 6 alkyl, C1-C6
alkoxy, CF3, OCF3, hydroxyl, CN, phenyloxy,
-SO2-(C1-C6 alkyl), -NR10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, or -SO2NR10R11 , where each R10 and
R11 is independently H or C1-C6 alkyl. In another
aspect, the invention provides compounds of Formula
XI-2, i.e., compounds according to any one of Formulas
XIa, XIb, or XIc, where the heterocycloalkyl group is
piperidinyl, which is optionally substituted at one or
more substitutable positions with groups that are
independently halogen, C1-C6 alkyl, C1-C6 alkoxy, CF3,
OCF3, hydroxyl, CN, phenyloxy, -SO2-(C1-C6 alkyl),
-NR10R1-I , C1-C6 alkanoyl, pyridyl, phenyl, or
-SO2NR10R1 1 , where each R10 and R11 is independently
H or C1-C6 alkyl. In yet another aspect, the invention
provides compounds of Formula XI-3, i.e., compounds
according to any one of Formulas XIa, XIb, or XIc,
where the heterocycloalkyl group is piperazinyl, which
is optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C6 alkyl, C1-C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NR10R11, C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NRi0R1I , where each
R10 and R1-) is independently H or C1-C6 alkyl. In
still another aspect, the invention provides compounds
of Formula XI-4, i.e., compounds according to any one
of Formulas XIa, XIb, or XIc, where the
heterocycloalkyl group is morpholinyl, which is
optionally substituted at one or more substitutable
positions with groups that are independently halogen,
C1-C6 alkyl, Cr C6 alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO2-(Ci-C 6 alkyl), -NRi 0Ri 1, C1-C6
alkanoyl, pyridyl, phenyl, or -SO 2NRI 0R11 , where
each R10 and R1I is independently H or C1-C6 alkyl. In
another aspect, the invention provides compounds of
Formula XI-5, i.e., compounds according to any one of
Formulas XIa, XIb, or XIc, where the heterocycloalkyl
group is thiomorpholinyl, which is optionally
substituted at one or more substitutable positions
with groups that are independently halogen, C1-C6
alkyl, C1-C6 alkoxy, CF3, OCF3,hydroxyl, CN,
phenyloxy, -SO2-(C1-C6 alkyl), -NRi 0Ri 1, C1-C6
alkanoyl, pyridyl, phenyl, or -SO2NR10R1 1 , where
each R10 and R11 is independently H or C1-C6 alkyl. In
another aspect, the invention provides compounds of
Formula XI-6, i.e., compounds according to any one of
Formulas XIa, XIb, or XIc, where the heterocycloalkyl
group is thiomorphoIinyl-S.S-dioxide, which is
optionally substituted at one or more 



substitutable positions with groups that are
independently halogen, C1-C6 alkyl, Ci-C 6 alkoxy,
CF3, OCF3, hydroxyl, CN, phenyloxy, -SO2-(C1-C6
alkyl), -NR 10R11 ,C1-C6 alkanoyl, pyridyl, phenyl, or
-SO2NR10Rii, where each R10 and R1I is independently H
or C1-C6 alkyl. In further aspects, the invention
provides compounds of Formulas IV-1 to IV-6, IVa to
IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6, Via to VIf,
Villa to VIHg, VIIIh, VIIIm, VIIIn, IX-1 to IX-6, IXa,
IXb, IXc, X-1 toX-6, Xa, Xb, Xc, XI-1 to XI-6, XIa,
XIb, XIc, wherein the B-ring is pyrazolyl, imidazolyl,
pyrrolyl, triazolyt, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl or pyridyl, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C4 alkyl, C3-C6 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C4 alkoxy, amino,
C1-C4 alkylamino, C1-C4 dialkylamino, -S(O)0-2R',
hydroxy, hydroxy C1-C4 alkyl, halo, C1-C2 haloalkyl
(such as CF3) , C1-C2 haloalkoxy (such as OCF3),
-NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10Ri 1, oxo, CN, or
Co-dalkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, Cr C4 alkyl, -CO2R', Cr C4 alkoxy, CrC 2
hatoalkyl (such as CF3.), C1-C2 haloalkoxy (such as
OCF3), hydroxyl, CN, NO2, phenyloxy, -S(O)0-2-(CrC 6
alkyl), -NRi 0Rn, C1-C6 alkanoyl, pyridyl, phenyl, and
-SO2NR10R11 . In some other aspects, the invention
provides compounds of Formulas IV-1 to IV-6, IVa to
IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6, Via to VIf,
Villa to VIIIg, VIIIh, VIIIm, VIIIn, IX-1 to IX-6,
IXa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc, XI-1 to XI-6,
XIa, XIb, XIc, wherein the B-ring is pyrazolyl,
imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl or pyridyl, each of
which is unsubstituted. In some other aspects, the
invention provides compounds of Formulas IV-1 to IV-6,
IVa to IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6, Via to
VIf, Villa to VIIIg, VIIIh, VIIIm, VIIIn, IX-1 to
IX-6, IXa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc, XI-1 to
XI-6, XIa, XIb, XIc, wherein the B-ring is pyrazolyl,
imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl or pyridyl, each of
which is substituted at a substitutable position with
a group that is independently C1- C4 alkyl, C3-C6
cycloalkyl, C2-C6 alkenyl, C1-C4 alkoxy, amino, C1-C4
alkylamino, C1-C4 dialkylamino, -S(O) 0-2R', hydroxy,
hydroxy C1-C4 alkyl, halo, C1-C2 haloalkyl (such as
CF3), C1-C2 haloalkoxy (such as OCF3), -C(O)R',
-C(O)QR', -C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN,
or C0-Cialkylphenyl, where the phenyl is optionally
substituted with 1-3 groups independently selected
from halogen, C1-C4 alkyl, -CO2R', C1-C4 alkoxy, C1-C2
haloalkyl (such as CF3), C1-C2 haloalkoxy (such as
OCF3) , hydroxyl, -NR 10R1-I , and C1-C6 alkanoyl.In
some aspects, the invention provides compounds of
Formulas IV-1 to IV-6, IVa to IVf, V-1 to V-6, Va to
Vf, VM to VI-6, Via to VIf, Villa to VIIIg, VlIIh,
VIlIm, VIIIn, IX-1 to IX-6, IXa, IXb, IXc, X-1 to X-6,
Xa, Xb, Xc, XI-1 to XI-6, XIa, XIb, XIc, wherein the
B-ring is triazolopyrimidinyl, imidazopyrimidinyl,
pyrazolopyrimidinyl, or indolyl, each of which is
optionally substituted at a substitutable position
with a group that is independently C1-C4 alkyl, C3-C6
cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C4
alkoxy, amino, C1-C4 alkylamino, C1-C4 dialkylamino,
-S(O) 0 R', hydroxy, hydroxy C1-C4 alkyl, halo, C1-C2
haloalkyl (such as CF3), C1-C2 haloalkoxy (such as
OCF3), -NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or
Co-dalkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C4 alkyl, -CO2R', C1-C4 alkoxy, C1-C2
haloalkyl (such as CF3), C1-C2 haloalkoxy (such as
OCF3), hydroxyl, CN, NO2, phenybxy, -S(O) 0-2-(C 1-C6
alkyl), -NR 10Ri 1, C1-C6 alkanoyl, pyridyl, phenyl,
and -SO2NRi 0R11. In some other aspects, the invention
provides compounds of Formulas IV-1 to IV-6, IVa to
IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6, Via to VIf,
Villa to VIIIg, VIIIh, VIlIm, VIIIn, IX-1 to IX-6,
IXa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc, XI-1 to XI-6,
XIa, XIb, XIc, wherein the B-ring is
triazolopyrimidinyl, imidazopyrimidinyl,
pyrazolopyrimidinyl, or indolyl, each of which is
unsubstituted. In some other aspects, the invention
provides compounds of Formulas IV-1 to IV-6, IVa to
IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6, Via to VIf,
Villa to VIIIg, VIIIh, VIIIm, VIIIn, IX-1 to IX-6,
IXa, IXb, IXc, X-1 to X-6, Xa1Xb, Xc, XI-1 to XI-6,
XIa, XIb, XIc, wherein the B-ring is
triazolopyrimidinyl, imidazopyrimidinyl,
pyrazolopyrimidinyl, or indolyl, each of which is
substituted at a substitutable position with a group
that is independently C1-C4 alkyl, C3-C6 cycloalkyl,
C2-C6 alkenyl, C1-C4 alkoxy, amino, C1-C4 alkylamino,
C1-C4 dialkylamino, -S(O) 0- 2R', hydroxy, hydroxy
C1-C4 alkyl, halo, C1-C2 haloalkyl (such as CF3), C C2
haloalkoxy (such as OCF3), -C(O)R', -C(O)OR',
-C(O)alkylOC(O)R'; -C(O)NR 10R11 , oxo, CN, or
Codalkylphenyl, where the phenyl is optionally
substituted with 1-3 groups independently selected
from halogen, C1-C4 alkyl, -CO2R', C1-C4 alkoxy, C1-C2
haloalkyl (such as CF3), C1- C2 haloalkoxy (such as
OCF3), hydroxyl, -NR10R11 , and C1-C6 alkanoyl. In
some aspects, the invention provides compounds of
formula XV, i.e., compounds according to any one of
Formulas Ia to Ie, II, Ilia to HIf, IV-1 to IV-6, IVa
to IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6, Via to
VIf, Villa to VIIIg, VIIIh, VIIIm, VIIIn, IX-1 to
IX-6, IXa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc, XI-1 to
XI-6, XIa, XIb, XIc, where the B-ring has the
formula:wherein R20 is H, CrC 6 alkyl, C1-C6 alkoxy,
oxo , amino, C1-C6 alkytamino, Ci-C 6 dialkylamino, -R
C(O)R", halo, or CF3; and where the dashed bond
represents an optional second bond. In other aspects,
the invention provides compounds of Formula XV, where
the B-ring has the formula: wherein R2ois H, C1-C6
alkyl, C1-C6 alkoxy, amino, C1-C6 alkylamino, C1-C6
dialkylamino, -NR C(O)R", halo, or CF3. In other
aspects, the invention provides compounds of Formula
XV, where the B-ring has the formula: wherein R2ois H,
C1-C6 alkyl, C1-C6 alkoxy, amino, C1-C6 alkylamino,
C1-C6 dialkylamino, -NR1C(O)R", halo, or CF3. In other
aspects, the invention provides compounds of Formula
XV, where the B-ring has the formula: 



wherein R20 is H, C1-C6 alkyl, C1-C6 alkoxy, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, -NR C(O)R",
halo, or CF3. In other aspects, the invention provides
compounds of Formula XV, where the B-ring has the
formula:wherein R20 is H, C1-C6 alkyl, C1-C6 alkoxy,
amino, C1-C6 alkylamino, C1-C6 dialkylamino,
-NR1C(O)R", halo, or CF3. In other aspects, the
invention provides compounds of Formula XV, where the
B-ring has the formula: wherein R20 is H, C1-C6 alkyl,
Ci-C 6 alkoxy, oxo, amino, C1-C6 alkylamino, C1-C6
dialkylamino, -R1C(O)R", halo, or CF3; and where the
dashed bond represents an optional second bond. In
other aspects, the invention provides compounds of
Formula XV, where the B-ring has the formula: wherein
R20 is H, C1-C6 alkyl, C1-C6 alkoxy, oxo, amino, C1-C6
alkylamino, C1-C6 dialkylamino, -R1C(O)R", halo, or
CF3; and where the dashed bond represents an optional
second bond. In other aspects, the invention provides
compounds of formula XVI, i.e., compounds according to
any one of Formulas Ia to Ie, II, Ilia to IHf, IV-1 to
IV-6, IVa to IVf, V-1 to V-6, Va to Vf, VI-1 to VI-6,
Via to VIf, Villa to VIlIg, VIIIh, VIIIm, VIIIn, IX-1
to lX-6, IXa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc, XI-1
to XI-6, XIa, XIb, XIc, where the B-ring has the
formula: wherein R30 is H, C1-C4 alkyl, C1-C4 alkoxy,
amino, C1-C4 alkylamino, C1-C4 dialkylamino, C1-C4
alkythio, halo, CF3, or phenyl. In other aspects, the
invention provides compounds of Formula XVI, where the
Bring has the formula:006/032579 In other aspects, the
invention provides compounds of Formula XVI, where the
Bring has the formula: In other aspects, the invention
provides compounds of Formula XVI, where the Bring has
the formula: . In other aspects, the invention
provides compounds of Formula XVI, where the Bring has
the formula: In other aspects, the invention provides
compounds of formula XVII, i.e., compounds according
to any one of Formulas Ia to Ie, II, Ilia to IHf, IV-1
to IV-6, IVa to IVf, V-1 to V-6, Va to Vf, VI-1 to
VI-6, Via to VIf, Villa to VIlIg, VIIIh, VIIIm, VIIIn,
IX-1 to IX-6, IXa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc,
XI-1 to XI-6, XIa, XIb, XIc, where the B-ring has the
formula: In other aspects, the invention provides
compounds of Formula XVII, where the Bring has the
formula:In other aspects, the invention provides
compounds of Formula XVII, where the Bring has the
formula: In other aspects, the invention provides
compounds of Formula XVII, where the Bring has the
formula: In another aspect, the invention provides
compounds of Formulas Vila or VIIb, including
stereoisomers, tautomers and mixtures of steroisomers
and/or tautomers, and pharmaceutical salts thereof,
with the structure: Formula Vila Formula VIIb wherein
X is -C-, -CH-, -CH2-, -O-, - S(O)0-2-, or -NR15-,
where the -C- and -CH- groups are optionally
substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-), halogen,
C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6
alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy,
haloalkoxy, -C(O)ORi 3, -(C1-C4 alkyl)-C(O)OR 13 ,
-CONR10Ri 1, -OC(0)NRioRii, -NR1C(O)OR", -NR1S(O)2R",
-OS(O)2R", -NR1C(O)R", CN, =N-NR12, or =N-O-R13; A is
aryl, cycloalkyl, heteroaryl or heterocycloalkyl,
where each ring is optionally substituted at a
substitutable position with halogen, C1-C6 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, haloalkyl,
haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NR10R11, C1-C6 alkanoyl,
Co-C3alkylC0 2R', pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl
C1-C4 alkyl, or -SO2NRi0R1I ;the bridged ring
including the fused pyrazol ring is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C3-C8 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, Ci-C 6 alkoxy, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, -S(O)0-2R",
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2
haloalkoxy, -NR1C(O)R", -NR1SO2R", -C(O)R', -C(O)OR',
-(C1-C4 alkyl)- C(O)OR 13,-C(O)alkylOC(O)R"; -C(O)NR
10R11 , -OC(O)NR 1OR1 1 -NRO(O)OR', oxo, CN, or
C0-C-,alkylphenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from halogen, C1-C6 alkyl, -CO2R', C1-C6 alkoxy,
haloalkyl, haloalkoxy, hydroxy), CN, NO2, phenyloxy,
-S(O)0-2-(C1-C6 alkyl), -NR10R11 , C1-C6 alkanoyl,
pyridyl, phenyl, and -SO 2NRI 0R1I ; R10 and R at each
occurrence are independently H or C1-C6 alkyl, where
the alkyl is optionally substituted with an aryl,
where the aryl is optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl,
alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO2; and
R10 and R11 together may form a 3-8 membered ring
optionally including an additional heteroatom such as
N, O or S; R15 is H1phenyl, pyridyl, pyrimidinyl,
oxazolyl, thienyl, furanyl, pyrrolyl, piperidinyl,
piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl,
-SO2R', -C(O)R'. -C(O)OR', or C1-C6 alkyl optionally
substituted with phenyl, hydroxyl, or halogen, where
the above cyclic groups are optionally substituted
with 1 to 5 groups that are independently halogen,
hydroxyl, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl
(such as CF3), C1-C4 haloalkoxy (such as OCF3), CN,
amino, NH(C1-C6 alkyl), N(C1-C6 alkyl) (C1-C6 alkyl),
or NO2.; and R' is hydrogen, C1-C6 alkyl, haloalkyl,
C2-C6 alkenyl or phenyl optionally substituted with 1
to 5 groups that are independently halogen, C1-C6
alkyl, - C(O)OR', C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, CN, phenyloxy, -SO2-(C1-C6 alkyl), - NR10R1I
, C1-C6 alkanoyl, 



pyridyl, phenyl, NO2, or-SO 2NR10R-ii; including
stereoisomers, tautomers, mixtures of stereoisomers
and/or tautomers or pharmaceutically acceptable salts
thereof. In yet another aspect, the invention provides
compounds of Formula Vila or VIIb, wherein X is NR15 .
In yet another aspect, the invention provides
compounds of Formula Vila or VlIb, wherein X is NR15
where R15 is H, -SO2R', -C(O)R', or C1-C6 alkyl, and
R' is C1-C6 alkyl, haloalkyl, or phenyl optionally
substituted with 1 to 3 groups that are independently
halogen, C1-C6 alkyl, -C(O)OR', C1-C6 alkoxy,
haloalkyl (such as CF3), haloalkoxy (such as OCF3),
hydroxyl, CN, or NO2. In still another aspect, the
invention provides compounds of Formula Vila or VIIb,
wherein X is O. In another aspect, the invention
provides compounds of Formula Vila or VIIb, wherein X
is - S(O)0-2- .In another aspect, the invention
provides compounds of Formula Vila or VIIb, wherein X
is -C-, -CH-, -CH2- , where the -C- and -CH- groups
are optionally substituted with 1 or 2 groups that are
independently oxo (oxo can only be a substituent on
-C-), halogen, C1-C6 alkyl, C2-C6 alkenyl, C1-C6
haloalkyl, C2-C6 alkynyl, hydroxy, hydroxyalkyl, C1-C6
alkoxy, haloalkoxy, -C(O)ORi 3, -(C1-C4 alkyl)-C(O)OR
13, -CONR10R1I , -OC(O)NRi 0R11 , -NR C(O)OR", -NR
S(O)2R", -OS(O)2R", -NR1C(O)R", CN, =N-NR12, or
=N-O-R13. In some aspects, the invention provides
compounds of Formula VII where the A ring is aryl, for
example phenyl optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl,
alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO2. In
some exemplary compounds the ring is a phenyl ring
optionally substituted with 1 to 5 groups that are
halogen, such as chloro, bromo, iodo or fluoro. . In
other aspects, the invention provides compounds of
Formula VII where the A ring is heteroaryl, for
example furanyl, thienyl or pyridyl, optionally
substituted with 1 to 5 groups that are independently
halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
haloalkoxy, CN or NO2. In some exemplary compounds the
ring is a thienyl ring optionally substituted with 1
to 2 groups that are halogen, such as chloro, or
bromo. In still another aspect, the invention provides
a composition comprising a compound or salt of Formula
I and at least one pharmaceutically acceptable
solvent, adjuvant, excipient, carrier, binder or
disintegrant. In still another aspect, the invention
provides a method of treating Alzheimer's disease
comprising administering a therapeutically effective
amount of a compound or salt of Formula I to a patient
in need of such treatment. In another aspect, the
compounds of the invention have minimal interaction or
preferably, no interaction with Notch. In some aspects
the compounds are selected from:
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6
.3.1.02,6]dodeca-2(6),3- diene;
12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza-
tricyclo[6.3.1.0 2'6]dodeca- 2(6),3-diene;
5-tert-Butyl-1 2-(4-chloro-benzenesulfonyl)-4,5,1
2-triazatricyclo[ 6.3.1.0 2 6]dodeca-2(6),3-diene;
5-Benzyl-1 2-(4-chloro-benzenesulfonyl)-4,5,1
2-triaza- tricyclo[6.3.1 .02'61dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-5-(4-isopropyl-phenyl)-4
,5,12-triazatricyclo[ 6.3.1.0 2-6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-5-cyclohexyl-4,5,12-tria
zatricyclo[ 6.3.1.0 2'6]docleca-2(6),3-cliene;
16-(4-Chloro-benzenesulfonyl)-4,8,9,16-tetraazatetracy
clo[ 10,3,1,02,10,0 5 9]hexadeca-2(10),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-7-methyl-4,8,9,1
6-tetraazatetracyclo[ 1 0,3,1,02'10'05
9]-hexadeca-2(10),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-7-hydroxy-4,8,9,1
6-tetraazatetracyclo[ 1 0,3,1 ,02 10 ,05
9]-hexadeca-2(1 0),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-6-phenyl-4,8,9,16-tetraa
zatetracyclo[ 1 0,3,1,02 10,05
9]-hexadeca-2(10),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-7-phenyl-4,8,9,1
6-tetraazatetracyclo[ 1 0,3,1 ,02 10,05
9]-hexadeca-2(1 0),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-4,6,8,9,16-pentaazatetra
cyclo[ 1 0,3,1,02 10 ,05
9]hexadeca-2(10),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-7-methylthio-4,6,8,9,16-
pentaaza-tetracyclo- [10,3,1,02'10 ,05
9]hexadeca-2(10),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-4,6,9,1
6-tetraazatetracyclo[ 1 0,3,1 ,02'10,05'9]hexadeca-2(1
0),3,5,7-tetraene;
12-(4-Chloro-benzenesulfonyl)-5-oxa-4,1
2-diaza-tricyclo[6.3.1 .02>6]dodeca- 2(6),3-diene;
13-(4-Chloro-benzenesulfonyl}-5-methyl-4,6,13-triaza-t
ricyclo[7.3.1.0 2 7]trideca- 2(7),3,5-triene;
2-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricycl
o[6.3.1.0 2'6]dodeca-2(6),3- dien-5-yl]-ethanol;
16-(4-Chloro-benzenesulfonyl)-6-acetamido-4,8,9,1
6-tetraazatetracyclo[ 1 0,3,1 ,02'10 ,05
9]-hexadeca-2(1 0),3,5,7-tetraene;
16-(4-Chloro-benzenesulfonyl)-7-amino-4,6,8,9,16-penta
azatetracyclo[ 1 0,3,1 ,02'10 ,05'9]-hexadeca-2(1
0),3,5,7-tetraene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6
.3.1.0 2'6]-2(6),3-dien-3-ol;
12-(4-Chloro-benzenesulfonyl)-4-methyl-4,5,12-triaza-t
ricyclo[6.3.1.0 2'6]dodeca- 



2,5-dien-3-ol;
16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diazatetra
cyclo[ 1 0,3,1 ,02>10,03 8]hexadeca-2(1
0),3(8),4,6-tetraene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6
.3.1.0 2'6]dodeca-2(6),3- diene (2 enantiomers);
11-(4-Chloro-benzenesulfonyl)-4,5,1
1-triaza-tricyclo[6.3.1 .02>6]undeca-2(6),3- diene;
12-(4-Chloro-benzenesulfonyl)-3-methyl-4,5,1
2-triaza-tricyclo[6.3.1 .02 6]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-5-methyl-3-trifluorometh
yl-4,5,12-triazatricyclo[
6.3.1.02'6]-dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12
-triazatricyclo[ 6.3.1.02'6]dodeca-2(6),3-diene;
1-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricycl
o[6.3.1.0 2-6]dodeca-2,5- dien-4-yl]-ethanone; 1-[1
2-(4-Chloro-benzenesulfonyl)-4,5,1
2-triaza-tricyclo[6.3.1 .02 ]dodeca-2,5-
dien-4-yl]-2-methyl-propan-1-one; Acetic acid
2-[12-(4-chloro-benzenesulfonyl)-4,5,12-triazatricyclo
[ 6.3.1 .02 6]dodeca-2,5-dien-4-yI]-1
,1-dimethyl-2-oxo-ethyl ester;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6
.3.1.0 2 6]dodeca-2,5-diene- 4-carboxylic acid ailyl
ester; 13-(4-Chloro-benzenesulfonyl)-4,6,1
3-triaza-tricyclo[7.3.1 .02'7]trideca-2(7},3,5-
trien-5-ylamine; 13-(4-Chloro-benzenesulfonyl)-4,6,1
3-triaza-tricyclo[7.3.1 .02 7]trideca-2(7),3,5-
triene;
12-(4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12
-triazatricyclo[ 6.3.1.02'6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyc
lo[6.3.1.0 2 6]dodeca- 2(6),3-diene;
13-(4-Chloro-benzenesuIfonyl)-5-methoxy-4,6,1
3-triazatricyclo[ 7.3.1.02'7]trideca-2(7),3,5-triene;
3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-t
ricyclo[6.3.1.0 2'6]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-3-methyl-4,5,1
2-triaza-tricyclo[6.3.1 .02'6]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-3-difluoromethyl-4,5,1
2-triazatricyclo[ 6.3.1.02'6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6
.3.1.0 2 6]dodeca-2(6),3- dien-3-ylamine;
12-(4-Chloro-benzenesulfonyl)-3-difluoromethyl-4,5,1
2-triazatricyclo[ 6.3.1.02'6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-3-methylsulfanyl-4,5,1
2-triazatricyclo[ 6.3.1.0 2'6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6
.3.1.0 2'6]dodeca-2(6),3- dien-7-one;
12-(4-Chloro-benzenesulfonyl)-7-methyl-4,5,12-triaza-t
ricyclo[6.3.1.0 2'6]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-oxa-4,5,12-triaza-tri
cyclo[6.3.1.0 2 6]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-7-ethyl-4,5,12-triaza-tr
icyclo[6.3.1 .02'6]dodeca- 2(6),3-diene;
12-(5-Chtoro-thiophene-2-sulfonyI)-4,5,12-triaza-tricy
cto[6.3.1.0 2 6]dodeca- 2(6),3-diene (2 enantiomers);
12-(4-Chloro-benzenesulfonyl)-4,5,1
2-triaza-tricyclo[6.3.1 .02'6]dodeca-2(6),3- dien-7-ol
(2 enantiomers); 12-(4-Chloro-benzenesulfonyl)-4,5,1
2-triaza-tricyclo[6.3.1 .02 6]dodeca-2(6),3-
dien-3-ylamine (2 enantiomers); N-[1
2-(4-Chloro-benzenesulfonyl)-4,5,1
2-triaza-tricyclot6.3.1 . dodeca Q) -
dien-7-yl]-acetamide (2 enantiomers);
12-(4-Chloro-benzenesulfonyl)-4,5,1
2-triaza-tricyclo[6.3.1 .02'6]dodeca-2(6),3-
diene-10-carboxylic acid ethyl ester;
[12-(4-Chloro-benzenesulfonyl)-4,5,1
2-triaza-tricyclo[6.3.1 .02'6]dodeca-2(6),3- dien-1
0-yl]-methanol; 12-(4-Chloro-benzenesulfonyl)-4,5,1
2-thaza-tricyclo[6.3.1 .02 ]dodeca-2(6),3-
diene-10-carboxylic acid;
12-(4-Chloro-benzenesuffonyl)-4,5,10,12-tetraaza-tricy
clo[6.3.1 .02 6]dodeca- 2(6),3-diene-10-carboxylic
acid tert-butyl ester;
12-(4-Chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricy
clo[6.3.1.0 2 6]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-4-amino-3-thia-5,12-diaz
atricyclo[ 6.3.1.0 2 ]dodeca-2(6),4-diene;
12-(4-Chloro-benzenesulfonyl)-1 0,1 0-difluoro-4,5,1
2-triazatricyclo[ 6.3.1.0 2 6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-1 0-difluoromethyl-4,5,1
2-triazatricyclo[ 6.3.1.0 2'6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-1
0-methoxymethyl-4,5,12-triazatricyclo[ 6.3.1.0 2
6]dodeca-2(6),3-diene;12-(4-Chloro-benzenesulfonyl)-1
-methoxycarbonyl-4,5,1 2-triazatricyclo[ 6.3.1.0 2
6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-1-methyl-4,5,12-triaza-t
ricyclo[6.3.1.0 2 6]dodeca- 



2(6),3-diene;
12-(2-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0
2 6]dodeca-2(6),3-diene;
12-(3-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0
2 6]dodeca-2(6),3-diene;
12-(4-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0
2 6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-7-cyano-4,5,12-triaza-tr
icyclo[6.3.1.0 2 6]dodeca- 2(6),3-diene;
Dimethyl-carbamic acid
12-(4-Chloro-benzenesulfonyl)-4,5,12-triazatricyclo[
6.3.1 .02 6]dodeca-2(6),3-dien-7-yl ester;
12-(4-Chloro-benzenesulfonyl)-4,5,1 0,1
2-tetraaza-tricyclo[6.3.1 .02'6]dodeca- 2(6),3-diene-1
0-carboxylic acid methyl ester; I -[1
2-(4-Chloro-benzenesulfonyl)-4,5,1 0,1
2-tetraaza-tricyclot6.3.1 .02'6]dodeca- 2(6),3-diene-1
0-yl]-ethapone;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tetracyclo
[6.3.1.0 2'6.09J1]dodeca- 2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-thiazol-2-yl-4,5,10,1
2-tetraazatricyclo[ 6.3.1.0 2'6]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10,10-difluoro-4,5,12-tr
iazatetracyclo[ 6.3.1.0 2-6.09 11]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-1
0-methanesulfonyl-4,5,1 0,1 2-tetraazatricyclo[
6.3.1.0 2>6]dodeca-2(6),3-diene; I
1-(4-Chloro-benzenesulfonyl)-9,9,1 0,1
0-tetrafluoro-4,5,1 1-triazatricyclo[ 6.2.1.0
2>6]undeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-7-fluoro-4,5,12-triaza-t
ricyclo[6.3.1.0 2 6]dodeca- 2(6),3-diene; and
12-(4-Chloro-benzenesulfonyl)-7,7-difluoro-4,5,12-tria
zatricyclo[ 6.3.1.0 2 6]dodeca-2(6),3-diene; including
single stereoisomers, tautomers, mixtures of
stereoisomers and/or tautomers and pharmaceutical
acceptable salts therof. In some other aspects, the
compounds are selected from a group having the
following exemplary structures:CDT 1948 PROCESS FOR
PRODUCING ORGANIC CARBONATES BACKGROUND OF THE
INVENTION Field of the invention The present invention
relates to the process of producing various organic
carbonates by performing chemical reactions, which are
limited by equilibrium, and separating various
chemical compounds involved. Achieving higher
conversion than equilibrium condition is highly
desirable for better economic reward. This invention
discloses a method of shifting the equilibrium
position of a chemical reaction to achieve higher
conversion. Related information Diaryl carbonates, for
example diphenyl carbonate (DPC), are an important raw
material for the production of polycarbonates. The
current state of the art produces DPCfrom dimethyl
carbonate (DMC) and phenol in two steps by employing
multiple reactors and a homogeneous catalyst, such as
titanium alkoxide. The following three reactions are
involved in producing DPC. O (CH3O)2CO + C6H5OH
<=======> CH3O - C- OC6H5 +CH3OH ( 1) DMC MPC O CH3O -
C - OC6H5 +C6H5OH <=======> (C6H5O)2CO+CH3OH (2) DPC O
Il 2 CH3O - C - OC6H5 <=======> (C6H5O)2CO + (CH3O)2CO
(3) The equilibrium for each of the above reactions
lies on far left side, whereas it is an object of the
present invention that the equilibriums are moved to
the right. J. L R. Williams et al. (J. Org. Chem., 24
( 1 ) pp. 64-68, 1959) discovered that
disproportionation of unsymmetrical carbonates such as
methyl phenyl carbonate (MPC) and symmetrical
carbonates such as dibenzyl carbonate can be performed
in the presence of a suitable homogeneous catalyst,
particularly metal alkoxide. However, the reaction
accompanies a number of undesired side reactionssuch
as decomposition of carbonate compounds to carbon
dioxide, polymerization, formation of olefins, and
ethers. The authors conclude that the course of the
reactions depends on the structure of the carbonates
and on the catalyst and the more alkaline catalysts
promote more side reactions for the disproportionation
of alkyl phenyl carbonates than mildly acidic catalyst
such as titanium butoxide. Alkyl phenyl ether is the
major undesired by-product. US 4,045,464 (1977)
discloses a process for preparing diaryl carbonates
from phenyl alkyl carbonates via the Reaction (3) in
the presence of homogeneous Lewis acid catalysts of
the formula AIX3, TiX3, UX4, TiX4, VOX3, VX5, and
SnX4, where X is a halogen, acetoxy, alkoxy or aryloxy
group. DPC was produced by performing the
disproportionation of ethyl phenyl (EPC) or MPC at 180
Cwith 95% selectivity in the presence of homogeneous
titanium catalysts. US 4,554,1 10 (1985) discloses an
improved process for the preparation of aromatic
carbonates from a dialkyl carbonate and phenol in the
presence of catalyst comprising polymeric tin
compounds. Diaryl carbonates are prepared by
performing disproportionation of alky aryl carbonate.
US 5,210,268 (1993) discloses a process for producing
diaryl carbonates by 



performing various transesterification reactions in
two reaction zones. An aromatic carbonate mixture is
prepared by a transesterification reaction between a
dialkyl carbonate, an alkyl aryl carbonate and a
mixture thereof, and an aromatic hydroxy compound in
the first step. A diaryl carbonate is produced by
primarily performing disproportionation of alkyl aryl
carbonate in the second step. The patent discloses the
method of overcoming unfavorable equilibrium. The
transesterification is performed in reactive
distillation mode by feeding reactantsto continuous
multistage distillation columns in the presence of a
homogeneous catalyst or a solid catalyst, while
continuously withdrawing the produced aromatic
carbonate mixture as a high boiling point product from
a lower portion of the distillation column and
continuously withdrawing light coproducts such as
aliphatic alcohol or dialkyl carbonate as vapor stream
from upper portion of the distillation columns. The
disproportionation of alkyl aryl carbonate to diaryl
carbonate and dialkyl carbonate is also performed in
similar fashion. Diaryl carbonate is continuously
produced by performing transesterification and
disproportionation in sequence, utilizing multiple
multi-stage distillation columns.US patents 5,872,275
(1999) and 6,262,210 (2001) disclose for the process
producing diary carbonate from dialkyl carbonate and
an aromatic hydroxy compound in the presence of liquid
homogeneous catalyst and methods removing heavy high
boiling point byproducts and regenerating catalyst for
recycle. US 6,093,842 (2000) discloses the process
producing diaryl carbonate from a dialkyl carbonate,
an aromatic hydroxy compound and a mixed solution
containing alkyl aryl carbonate by introducing three
reactant streams into an extractive/reactive
distillation column in the presence of a catalyst.
Examples of the catalysts are lead compounds, copper
compounds, alkali metal compounds, nickel compounds,
zirconium compounds, titanium compounds, vanadium
compounds, etc. The by products are CO2, anisole,
benzoates and heavy materials. US 5,426,207 ( 1995)
discloses the process producing a diaryl carbonate
such as DPC by conducting transesterification of DMC
with an aromatic hydroxy compound and
disproportionation of alkyl aryl carbonate in presence
of a homogeneous catalyst in three successive reaction
zones. Conditions are selected to maximize formation
of alkyl aryl carbonate in the first and second
reaction zones, while disproportionation is favored in
the third reaction zone. US 6,767,517 (2004) discloses
a process for the continuous production of diaryl
carbonates. The process uses three reactive
distillation column reactors and two rectification
columns for the separation of intermediate reaction
product and final product. To alleviate shortcomings
associated with using homogeneous catalysts for the
production of diaryl carbonates, US patents 5,354,923
(1994) and 5,565,605 (1996), and WO 03/066569 (2003)
disclose heterogeneous catalysts. WO 03/066569
discloses a process continuously producing an aromatic
carbonate such as DPC in the presence of a
heterogeneous catalyst prepared by supporting titanium
oxide on silica (3 mm diameter) in two steps. JP
79,125,617 (1979) and JP Application NO HEI 07[1
995]-6682 discloses heterogeneous catalysts for the
preparation of diphenyl carbonate by
transesterification of DMC with phenol to MPC and
disproportionation of MPC to DPC in the presence of
MoO3 or V2O5 supported on an inorganic support such as
silica, zirconia or titania. The transesterification
and disproportionation are carriedout in a
reactor-distillation tower consisting of a reactor and
distillation tower with removal of the co-products by
distillation. The publication by Z.-H. Fu et al. (J
MoI. Catal. A: ChemicaM 18, (1997) pp. 293-299)
reports the synthesis of diphenyl carbonate from DMC
and phenol in the presence of various heterogeneous
metal oxide catalysts. The best selectivity is
reported for the MoO3 (20 wt. % optimum loading)
catalyst supported on silica. Due to many shortcomings
of current DPC processes, an improved process is
highly desired for saving materials, cheaper
construction cost, consuming less energy, and plant
operation cost. Although the prior art does not
address catalyst life, all heterogeneous catalysts
eventually deactivate and become useless.
Heterogeneous catalysts are only practical in
commercial use, if their cycle and service times are
long enough or the catalysts can be rejuvenated insitu
without serious financial cost. Thus, the issues of
the catalyst deactivation and method of regeneration
remain as substantial bars to the commercial
application of the prior art. SUMMARY OF THE INVENTION
This invention relates to a process for producing
various organic carbonates by performing
transesterification and disproportionation reactions
in the presence of solid catalyst in dual phase
reactor. The present process is beneficial for
performing equilibrium limited chemical reactions
involving organic carbonates, where both gas phase and
liquid phase must coexist to shift the equilibrium
position to right side of an equilibrium reaction,
thereby resulting in high conversion. The chemical
reactions are performed in the presence of one or
multiple heterogeneous catalysts. The preferred solid
catalysts disclosed in this invention are mixed oxide
catalysts composed of two to four different elements
from Group IV, V and Vl of the Periodic Table,
preferably Ti, Zr, Hf 1 Nb, Ta, Mo, V, Bi and Si
supported on porous materials such as silica, which
have surface hydroxyl groups. Supported metal alkoxide
or mixed metal alkoxide catalysts of the Group IV and
V metal alkoxides, such as titanium alkoxides,
zirconium alkoxides, vanadium alkoxides, niobium
alkoxides, VO(OR) 3 or oligomers of oxoalkoxide, and
the like constitute a preferred catalyst group. The
transesterification catalyst and the
disproportionation catalyst utilized in the present
process may be the same or different. In general,
heterogeneous catalysts are more desirable compared
tohomogeneous catalyst, because of difficulties
involved in recycling homogeneous 



catalysts. However, all heterogeneous catalysts
eventually deactivate. Deactivated catalysts must be
replaced either with fresh catalyst or regenerated
insitu without too much difficulty. Forthe purposes of
the present invention, the term "dual phase mode"
means any process having both a liquid and a vapor
phase present in the reaction zone regardless of the
means of achieving the vapor and liquid phases
including "reactive distillation", "catalytic
distillation", boiling and concurrent reaction and
fractional distillation in a column. The term "treated
support" or "treated silica" is understood to mean a
support having an optimized population of surface
hydroxyl groups for a given surface area for the
preparation of the catalysts described herein. In a
preferred embodiment the process for the production of
diaryl carbonate comprises; (a) a plurality of
reaction zones comprising a primary and a secondary
reaction zone; (b) supplying to said primary reaction
zone a dialkyl carbonate and an aromatic hydroxy
compound; (c) maintaining the primary reaction zone
under dual phase and reaction conditions conducive for
the formation of alkyl aryl carbonate; (d)
transesterifing the dialkyl carbonate with the
aromatic hydroxy compound in the presence of a solid
catalyst selected from the group consisting of two to
four elements from Group IV, V and Vl of the Periodic
Table supported on porous material which have surface
hydroxyl groups; (e) recovering a dual phase product
stream from the primary reaction zone; (f) separating
the dual phase product stream from (e) to recover
vaporous alkyl alcohol and liquid alkyl aryl
carbonate; (g) maintaining the secondary reaction zone
under dual phase and reaction conditions conducive for
the disproportionation of alkyl aryl carbonate to
dialkyl carbonate; (h) disproportionating the alkyl
aryl carbonate in the presence of a solid catalyst
selected from the group consisting of two to four
elements from Group IV, V and Vl of the Periodic Table
supported on porous material which have
surfacehydroxyl groups; (i) recovering a dual phase
product stream from the secondary reaction zone; and
(j) separating the dual phase product stream from (i)
to recover a vaporous component comprising aryl alkyl
carbonate and liquid product comprising diaryl
carbonate. More preferably additional steps are
carried out: (k) separating diaryl carbonate by
distillation and (I) recycling the aryl alkyl
carbonate to the secondary reaction zone. It is
important that a support should have surface hydroxyl
groups. Silica is a preferred support. Preferably the
support is a treated support. BRIEF DESCRIPTION OF THE
DRAWING The figure is schematic representation of one
embodiment of the process of the present invention.
DETAILED DESCRIPTION The process improvements were
made by introducing dual phase reactors to perform
transesterification and disproportionation to
establish the following process conditions for the
production of DPC: (1) feeding essentially an
ethanol-free stream to the transesterification
reactor; (2) minimizing DEC in the feed stream to the
disproportionation reactor; (3) performing the
transesterification in the presence of phenol such
that the phenol to EPC mole ratio be greater than 0.2,
preferably greater than about 0.3, most preferably
greater than about 0.35; (4) performing the
disproportionation in the presence of phenol at phenol
to DPC mole ratio of in the range of 0.05 to 10,
preferably from 0.1 to 6 and phenol to EPC mole ratio
of from 0.01 to 6; (5) optionally introducing a trace
amount of water into the disproportionation catalytic
reaction zone in an amount up to 0.3 wt %, preferably
up to 0.1 wt%, (6) capitalizing on the absence of a
DEC/ethanol azeotrope to separate DEC from ethanol;
(7) essentially eliminating cold spots in the
catalytic reaction zones;(8) eliminating catalyst
recycle, catalyst separation, and continuous addition
of make-up catalyst; (9) effective mixing of reactants
and products; and (10) preferably maintaining the
presence of both vapor and liquid phases in the
reaction zones to remove a low boiling reaction
product into a gas phase to obtain high conversion,
not limited by equilibrium constant. The fixed bed
reactors are operated in the dual phase mode, which
means coexistence of both vapor and liquid in the
reaction zones creating a boiling condition in the
catalytic reaction zone of a dual phase reactor is
desirable. Nevertheless, operating dual phase reactor
under boiling condition is not necessary as long as
both gas and liquid phases coexist in the reaction
zone. The flow direction in a dual phase reactor can
be either down-flow or up-flow. Down-flow is
preferred. Also the fixed bed dual phase reactors have
recycle loops. A down-flow boiling point reactor is
operated preferably to have a negative pressure drop,
which means a lower pressure at the bottom of the
catalyst bed than the top of the catalyst bed. The
negative pressure drop is created by high mass flow
rate of 



vapor-liquid mixture through a fixed heterogeneous
catalyst bed in catalytic reaction zone. The negative
pressure drop is desirable but not necessary. A
pressure drop of approximately 0.2 psi per ft or more
is preferable. Operation of a dual phase reactor under
boiling point condition has several advantages over
the operation of a traditional fixed bed reactor,
namely: -mass transport of the reactants from the bulk
phase into the catalyst particles and transport of the
reaction products from the inside pores of shaped
catalyst pallets in the catalytic reaction zone,
-lateral mixing of the reactants and products in bulk
phase, -development of no or negligible temperature
drop or hot spot in a catalytic reaction zone for
either endo- or exothermic reaction, and -removing
light reaction products from the liquid reaction
medium into gas phase, which results in a favorable
equilibrium direction. At a given reaction temperature
and flow rate in the catalytic reaction zone, the
boiling reaction condition in catalytic reaction zone
is created by controlling the pressure, which is
determined by the composition of the reaction medium.
Optionallyone may choose to use a lower boiling
solvent to create better boiling condition in the
catalytic reaction zone, when the boiling point of
reactant or product is close to or higher than
intended reaction temperature. This invention is
particularly useful for reactions where the boiling
point of reaction product is higher than reaction
temperature or too close to reaction temperature such
that there will be no or insufficient gas phase volume
in the reaction zone under the reaction condition.
Examples of such a reaction include producing diphenyl
carbonate by disproportionation of ethylphenyl
carbonate or methyl phenyl carbonate or producing
bis-(2-ethyl-1-hexyl) carbonate by transesterification
reaction of an alkyl carbonate with 2-ethyl-1-hexanol.
The preferred reaction temperature is from about 200
to 400 F. Since DMC and DEC boil at temperatures
higher than about 305 F, creating a vapor phase in
large commercial fixed bed reactor becomes difficult
at relatively high liquid flow rates. By controlling
the flow of vapor volume to the reactor at a given
flow rate of liquid reaction mixture in a dual phase
reactor as disclosed in this invention, it becomes
relatively easy to create the proper volume of gas
phase in the reaction zone at given reaction
conditions and maintaining a steady state reactor
operation. Significant advantages obtained over prior
art are: (a) high productivity of desired products,
(b) high selectivity of desired products, (c) no
separation of catalyst from the reaction product
stream, (d) excellent catalyst life, (e) less energy
consumption and (f) easy regeneration of deactivated
catalyst. The feed to transesterification reactor
preferably comprises fresh phenol and DEC, and a mixed
recycle stream containing DEC, PhOH and EPC. An
essentially ethanol-free feed stream to
transesterification reactor creates favorable
conditions for the conversion of phenol and a high
reaction rate. This is also true for essentially
DEC-free feed stream to disproportionation reactor.
There are practically no cold spots in the catalytic
reaction zones, which is important for maintaining
steady reaction rates. Since there are both vapor and
liquid phases in transesterification and
disproportionation reaction zones in dual phase
reactors, light reaction products(ethanol and DEC in
each reaction zone) are vaporized to a gas phase which
creates favorable conditions for high productivity of
the intended products. As there is no exposure of
reactants or products to unnecessarily high
temperature in the presence of catalyst, there are
less undesired by-products, which makes it easier and
cheaper to purify crude DPC product stream. Because
the feed stream to disproportionation reaction zone
may be composed of fairly high boiling compounds, such
as EPC or MPC, nitrogen, a low boiling component or
both are introduced into the reaction zone to create
sufficient volume of gas phase in the reaction zone.
Examples such low boiling components are ethyl ether,
propyl ether, dimethyl ether, methane, ethane,
propane, butane, hexane, heptanes, toluene, and
xylenes. Preferably all or at least substantial
portion of low boiling components are introduced into
the reaction zone as super heated gas. Since ethanol
and DEC do not form an azeotrope, DEC separation for
recycle results in lower energy consumption and lower
construction cost compared with existing commercial
processes where DPC is produced from DMC and phenol.
There are two or three reaction zones. In the first
reaction zone, an alkyl aryl carbonate such as EPC is
produced bytransesterification of DEC with phenol. In
the second reaction zone, DPC is produced by
performing disproportionation of EPC. The reaction
zones comprise two fixed bed reactors. Optionally
three reaction zones may comprise three fixed bed
reactors or two fixed bed reactors and a catalytic
distillation column reactor. The reactors are loaded
with one or two different heterogeneous catalysts.
Examples of organic carbonates produced by this
invention are DPC, EPC, MPC, DEC, DMC,
bis-(2-ethylhexyl) carbonate; and fatty acid
mono-glyceride carbonates. The present invention is
particularly useful in producing diphenyl carbonate
(DPC) from DEC and phenol. Although DEC is the
preferred dialkyl carbonate for the production of DPC,
it is understood that the process is also useful for
the production of DPC by using DMC or any other alkyl
carbonate or alkyl aryl carbonate. To avoid excessive
heating of the reboilerwhile conducting
transesterification and disproportionation in
catalytic distillation column reactor, a low boiling
component 



or a mixture of low boiling components may be pumped
directly into the reboiler.Therefore, this technique
is a part of the present invention for production of
various organic carbonates for both solid catalysts
and homogeneous catalyst used in a process. This
technique has not been disclosed in the prior art for
the production of organic carbonates such as DPC, DEM,
and DEC. The preferred heterogeneous catalysts are
supported mixed oxides, hydroxides, oxyhydroxides and
alkoxides of Group IV, V and Vl elements which are
deposited on porous supports. The mixed oxide
catalysts may be combinations of two, three or four
elements chosen from Mo, Nb, Ti, V Zr, Bi, and Si.
These element are deposited in oxide or hydroxide or
oxyhydroxide forms on a porous support such as silica,
zirconia, and titania. Supports can be pellets,
granules, extrudates, spheres, and the like in sizes
of from about 1 to about 5 mm. The deposition can be
carried out in a single step or multiple steps. The
examples of the mixed oxide catalysts are Nb2O3 -
TiO2, V2O3 - TiO2, MoO3 - TiO2, TiO2 - ZrO2, Nb2O5 -
V2O3, MoO3 - V2O5, MoO3 - ZrO2, TiO2 - ZrO2 - SiO2,
TiO2 -Nb2O5 - SiO2, MoO3 -Nb2O5 - TiO2, V2O5 - Nb2O5 -
TiO2, MoO3 - Nb2O5 - SiO2, TiO2 - Bi2O3 - SiO2, MoO3
-NbO5- ZrO2, TiO2 - Nb2O5-Bi2O3, MoO3 - V2Os-TiO2,
TiO2 - Bi2O3 - SiO2, MoO3 - Bi2O3 - SiO2, TiO2 - ZrO2
- Bi2O3 - SiO2, and TiO2 - ZrO2 - Nb2O - Bi2O3 - SiO2.
The general procedure for preparing these mixed oxide
catalysts are impregnation and co-precipitation or a
combination of these two, which are performed in a
single step or multiple steps. One may perform
impregnation of one, two or three metal components on
a porous support or on a mixed oxide support prepared
by co-precipitation. Impregnation can be performed in
one step or multiple steps. Co-precipitation products
and impregnation products obtained in powdery forms
are subjected to suitable heat treatment at
temperatures from about 150 to about 6000C. The
powdery materials are shaped in a suitable size of
from about 1 to 5 mmfor the fixed bed reactor. The
shaped materials are calcined at temperature from 200
to about 75O0C, preferably from about 250 to about
6000C in air. Optionally one or two metal components
can be deposited on a shaped material prepared by a
co-precipitation or impregnation method in either
powder form or shaped form and then calcined at from
200 to about 750C, preferably from about 250 to about
6000C in air. The co-precipitation and impregnation
can be carried outin aqueous phase or in organic
phase, such as hydrocarbons, ethers, ketones,
alcohols, and mixtures of these. When precipitation is
carried out in organic phase, organometallic compounds
are preferably used. For example, two different
solutions of different organometallic compounds are
added to a suitable organic solvent simultaneously
with vigorous stirring under precipitation conditions
at suitable temperatures. Sometimes a third solution
is necessary during the addition or afterward to cause
gelation or precipitation. An example of the third
solution is water, basic or acidic water solution in a
suitable organic solvent such as alcohol, ether,
ketone, organic ester, or mixtures of these. Another
optional method is simultaneously adding first
organometallic solution and third solution to second
organometallic solution with vigorous stirring. If
necessary, the precipitates are aged at a suitable
temperature form about 25 to about 2000C for from 30
minutes to about 30 hours in suitable medium.
Sometimes a coprecipitated product in aqueous medium
is aged in neutral, mildly acidic or basic organic
medium. The aging medium may or may not contain a
minor amount of water depending on the nature of the
material to be aged. The aging medium could be mildly
acidic, mildly basic or neutral. The aged product is
dried at a temperature from about 100 to about 4000C
and then calcined at a temperature from about 250 to
about 7500C. If necessary, impregnation of one or two
elements on a suitable support is carried out by using
an organic solution containing one or two
organometallic compounds or aqueous solution
containing one or two compounds. Optionally one can
perform multiple impregnations by using different
solutions. However, one may choose to use any
heterogeneous catalyst disclosed in the prior art, as
long as the catalyst is suitable for a fixed bed
reactor for the operation of a large commercial
reactor. Examples of heterogenous catalysts disclosed
in the prior art are titanium oxide, TS-1 , Ti-MCM-41
, molybdenum oxide, vanadium oxide, niobium oxide,
lead oxide, and MgLa mixed oxide as appropriate and
preferably supported as described herein. It is
important that a support should have surface hydroxyl
groups. Silica is a preferred support. The term
"treated support" or "treated silica" is understood to
mean a support having an optimized population of
surface hydroxyl groups for agiven surface area for
the preparation of the catalysts described herein.
Depending on how silica is prepared, silica may not
have a sufficient number of surface hydroxyl groups in
a given surface area. For such a silica, the silica is
treated to introduce extra surface hydroxyl groups
with an aqueous base solution and then washed
thoroughly with water, followed by calcination at a
temperature from 280 to 65O0C, prior to use.
Optionally one may attempt to rehydrate a commercially
available silica support. The rehydrated silica is
calcined at a temperature from 280 to 65O0C to
optimize the population density of surface hydroxyl
groups prior to use. Therefore, the preferred silica
support used for the preparation of a solid catalyst
is "treated silica". A class of preferred supports,
particularly silica supports are those that have had
the surface hydroxyl groups increased by treatment
with a base solution as describe to obtain the maximum
number of hydroxyl groups without degrading the
physical integrity and strength of the support.
Controlling the sodium content on silica support is
very important for the preparation of aromatic
carbonates such as EPC and DPC, because basic
impurities such as alkali metal oxide on silica causes



unwanted side reactions and tends to cause catalyst
instability. Alkali metal on silica support causes
instability of the catalyst performance and undesired
side reactions forthe transesterification and
disproportionation, which produces alkyl aryl
carbonate and diary carbonate. The preferred "treated
silica" support will have less than about 0.05wt % Na,
preferably less than about 0.03 wt % Na. Treating
silica with aqueous alkali metal solution has an
additional benefit of widening the pores. However,
leaching out too much silica from silica support
during the treatment with alkali metal solution can
cause the problem of maintaining physical integrity
and strength. Other catalysts disclosed in this
invention are supported metal alkoxide or mixed metal
alkoxide catalysts, which are prepared by bonding
metal alkoxides to porous supporting materials through
oxygen bridge bonds. The porous supporting materials
must have surface hydroxyl groups, which react with
alkoxy groups forthe formation of oxygen bridge bonds.
The preferred support is treated silica, which has
less than about 0.05wt % Na, preferably less than
about 0.03 wt % Na. Optimizing the population of the
surface hydroxyl groups on silica support is very
important to create stable, strongly anchored metal
alkoxide active sites, since no high temperature
calcinations is involved to link active metal atoms to
the surface of silicavia M - O - Si bridge bonds.
Maximizing the number of M - O - Si bridge bonds is
highly desirable. Thus, an optimized population of
hydroxyl groups for a given surface includes the
maximum number of hydroxy groups that can be obtained
for the given surface area within the constraints of
alkali metal content and support strength as described
above. The preferred metal alkoxides are Group IV and
V metal alkoxides such as titanium alkoxides,
zirconium alkoxides, vanadium alkoxides, niobium
alkoxides, and the like. The Group V metal alkoxides
include a lower valent alkoxide such as tetraalkoxide
and an oxytrialkoxide such as VO(OR)3 or oligomers of
oxoalkoxide. Examples of preferred supports are
silica, zirconia, titania, titania-silica,
silicaalumina, and silica-zirconia. Using treated
silica is especially important for the preparation of
supported metal alkoxide catalysts. An alkoxide
catalyst on a support can have one or two different
metal alkoxides. The heterogeneous metal alkoxide
catalysts are prepared by contacting a metal alkoxide
solution or a mixed solution of two different metal
alkoxides with a support such as silica at temperature
from about 20 to about 4000F, preferably from about 40
to about 3000F. The alkoxide solution is prepared by
dissolving one or two different metal alkoxides in a
solvent. The solvent must not interfere with the
oxygen bridge forming reaction in any way. Examples of
such solvents are hydrocarbons, ethers, ketones,
alcohols and mixtures thereof. When two different
metal alkoxides are supported on a support, optionally
two different metal alkoxide solutions are prepared
and are reacted with a support in sequence. M(OR)n + x
OH (on a support surface) => (RO)n.x(O-)x (on the
catalyst)+ x ROH Where n=4 or 5, x=1 , 2, 3 or 4 and
R=alkyl or aryl group Supported titanium alkoxide is
an acidic catalyst. The higher activity of supported
titanium alkoxide catalyst on silica compared to
titanium alkoxide in homogeneous catalyst is
attributed to higher acidity of the supported Ti+4 .
The catalyst acidity plays an important role for acid
catalyzed transesterification and disproportionation
reactions in producing aromatic carbonates.It is
possible to prepare a supported metal alkoxide
catalyst insitu as an optional method. Reactors are
loaded with a treated support. Metal alkoxide
solutions are circulated through the reactor at a
temperature from ambient to about 4000F. After
formation of a supported metal alkoxide catalyst, any
remaining solvent is drained off from reactors. After
washing the reactors with a suitable solvent such as
ethanol, pentane, or toluene and optionally heat
treatment of the catalysts in flow of an inert gas
such as nitrogen at a temperature from about 80 to
about 4000F, preferably from about 100 to about 35O0F,
the catalysts are ready for the transesterification
and disproportionation. For the preparation of
supported metal or mixed metal alkoxide catalysts, it
is especially important to use a "treated support". An
example of a treated support is the treated silica
described above. In the present invention deactivation
of heterogeneous catalysts was observed. This is
especially true for the disproportionation reaction of
alkyl aryl carbonates such as MPC, EPC, etc. It was
observed that the cause of catalyst deactivation is
the deposition of heavy polymers on solid catalyst,
which blocks the catalyst active sites and fills up
the catalyst pores. The deactivated catalyst is either
dark brown or black, depending on the degree of
polymer deposition. The deactivation rate for a given
heterogeneous catalyst is much faster for a
disproportionation reaction than a transesterification
reaction. It was discovered that deactivated catalyst
could be regenerated insitu by depolymerizing the
polymers deposited on the catalyst by contacting the
deactivated catalyst with a compound containing a
hydroxy! group, such as steam, methanol, ethanol,
phenol, or mixtures of hydroxy compounds at an
elevated temperature. Optionally one can use a
solution of hydroxy compound in a solvent. The
preferred solvents are benzene, toluene, xylenes,
pentane, hexane, octane, decane, THF or any mixtures
of solvents. The use of a solvent for the
depolymerization of polymers deposited on deactivated
catalyst is only optional and not required. The
regenerated catalyst is preferably dried at
temperature from 200 to about 5000F in an inert gas
(e.g. nitrogen) flow prior to use. The catalyst
regeneration with hydroxy containing compounds was
performed by treating deactivated catalysts insitu in
the flow of an alcohol or water-alcohol solution or
with steam at a temperature from 250 to 6000F,
preferentially from 270 to 



4500F. The treatment of the deactivated catalysts may
be performed with bothalcoholic solution and steam.
For example, a deactivated catalyst may be treated
first with alcohol or alcohol solution and then with
steam or in reverse order. It is preferable to perform
the catalyst regeneration under sufficient pressure so
that at least, some liquid phase present in the
catalyst bed. The preferred alcohol is methanol,
ethanol or mixture of these two. Optionally an alcohol
solution may contain water in amount of up to 80 wt%,
preferably up to 20 wt%, most preferably up to 5%. The
stream from the depolymerization reactor contains
phenol, DEC, EPC and trace amounts of phenetole and
heavies as depolymerization reaction products. To use
a glycol ether to wash off the polymers on the
catalyst and improve selectivity, the solvent as
described above, is introduced as a component of
reaction mixture to a catalytic reaction zone and
separated from reaction mixture for recycling. The
examples of such ether solvents are ethylene glycol
diethyl ether, ethylene glycol dimethyl ether,
diethylene glycol diethyl ether, diethylene glycol
dimethyl ether, etc. The catalyst regeneration
technique disclosed in this invention can also be used
in any process for the production of aromatic
carbonates, where a homogeneous catalyst is used. For
the regeneration of a homogeneous catalyst system, an
alcohol solution must be fairly dry so that water
content may not exceed about 0.2 wt %. Therefore, the
catalyst regeneration technique disclosed in this
invention is applicable for any process for producing
organic carbonates. It was surprisingly discovered
that this catalyst deactivation could be alleviated by
performing the disproportionation reaction in the
presence of an aromatic hydroxy compound such as
phenol. Furthermore, there is an additional benefit by
the performing disproportionation in the presence of a
trace amount of water in the catalytic reaction zone
in an amount of up to 0.3 wt%, preferably up to 0.10%.
It appears that the substantial portion of heavy
polymers deposited on the catalysts are
polycarbonates. Performing disproportionation in the
presence of an aromatic hydroxyl compound or both
aromatic hydroxyl compound and a trace amount of water
in the catalytic reaction zone results in acceptable
stable catalyst performance. However, it is understood
that too much of an aromatic hydroxy compound results
in unacceptably low rate of producing DPC due to the
equilibrium nature of thetransesterification reaction.
Therefore, maintaining the mole ratio of aromatic
hydroxy compound to DPC from 0.05 to 10, preferably
from 0.1 to 6, in the disproportionation reaction zone
is essential to ensure both long acceptable catalyst
cycle time and good productivity of DPC. For the
transesterification reaction, the mole ratio of phenol
to DEC is maintained higher than 0.2, preferably
higher than about 0.3, most preferably higher than
about 0.35. An example of the schematic process flow
diagram for the production of DPC is illustrated in
the figure. There are two fixed bed, dual phase
reactors and five distillation columns. The first dual
phase reactor 38 is primarily for the
transesterification reaction to produce EPC from DEC
and phenol. The second dual phase reactor 37 is
primarily for the disproportionation reaction to
produce DPC from EPC. Both dual phase reactors 38 and
37 are loaded with either a heterogeneous catalyst or
optionally two different heterogeneous catalysts
disclosed in this invention. Optionally one may
introduce additional fixed bed reactors (not shown) in
series between 38 and 37. The major objective of this
additional reactor is to produce additional EPC. The
fresh phenol feed stream 1and fresh DEC feed stream 2
are mixed with recycle streams 11 and 25, and then
introduced to the dual phase reactor 38 through line
3. Optionally a nitrogen gas stream is introduced to
38 via line 4. The product EPC and the co-product
ethanol are produced by performing the
transesterification in 38. In the reactor 38, the
co-product ethanol is vaporized into gas phase. The
reactor effluent stream 5 is introduced to the first
distillation column 30 via lines 5, 6 and 7. Ethanol
is stripped off in the column 30 to overhead stream 8
with small amount of DEC. Stream 8 is partially cooled
and then introduced to gasliquid separation drum 36,
and the gas stream 9 is recycled to the Reactor 38 and
37. The liquid stream 10 (ethanol) from 36 is recycled
to DEC plant to produce DEC. A side-draw stream 11from
column 30, which is composed of DEC, phenol and EPC is
recycled back to the reactor 38 through line 3.
Optionally one may choose to place a catalyst bed 101
at the bottom section of the column 30 below the
sidedraw point for the additional conversion of phenol
to EPC. The distillation column 30 is designed and
operated so that the side-draw stream 11 is
essentially free of ethanol. The recycle loop for the
dual phase reactor 38 comprises the lines 5, 6 and 7,
column 30, and lines 11 and 3. The bottom stream 12
from the column 30 isintroduced to the second dual
phase reactor 37 via lines 13 and 14. The stream 12
contains EPC and phenol. But it also contains small
amounts of DPC and the by product phenetole. The
column 30 is also designed and operated to minimize
the DEC in the bottom stream 12. The stream 12 is
combined with recycle stream 19 to stream 13. The
stream 13 is combined with nitrogen gas stream 15 to
the stream 14, which is introduced to 37. The product
DPC and the co-product DEC are produced in the reactor
37 by performing disproportionation of EPC. DEC in the
reactor 37 is vaporized to gas phase. The reactor
effluent steam 16 is introduced to the second
distillation column 32. The stream 16 is composed of
mostly DEC, EPC, phenol, DPC, and small amounts of
ethanol and by-products. Ethanol and DEC in stream 16
are stripped off along with vapor in the column 32 as
overhead stream 17, which is introduced to the first
column 30 via line 7. The bottom stream 18 from the
column 32 splits to two streams 19 and 20. The stream
19 is recycled back to the second reactor 37 via lines
13 and 14. The recycle loop for the second dual phase
reactor 37 comprises the line 16, column 32, and lines
18, 19, 13 and 14. The other stream 



20 is introduced to the third distillation column 34,
where remaining DEC in the stream is recovered as
overhead stream 2 1, which is sent to the first column
30 via the lines 6 and 7. A side-draw stream 22 from
34 is introduced to the fourth distillation column 35
to remove the byproduct phenetole as the overhead
stream 24. The bottom stream 25 from the column 35 is
recycled to 38. Optionally the bottom stream 25 from
35 may be recycled to the first column 30 via lines 3
1, 2 1, 5, 6, and 7. The bottom stream 23 from 34 is
introduced to distillation column 33 to recover the
product DPC. The overhead stream 26, which is mainly
composed of EPC, is recycled to the disproportionation
reactor 37 via line 14. The column 33 is operated
under sub-atmospheric pressure. The bottom stream 27
from 33 is the crude DPC stream. One may choose to use
other material, such diethyl ether, dimethyl ether,
isopentane or butane, in place of nitrogen gas or to
partially replace the nitrogen gas for the operation
of the two dual phase reactors, 38 and 37. CONTROL
EXAMPLE 1 A titanium oxide (9.2 wt %) catalyst
supported on silica was prepared according to the
prior art (WO 03/066569). 3.839 Ti(OC4 Hg-n)4 was
dissolved in 90 ml dry toluene. Granular silica (+8
mesh, 655 ppm Na by weight, 300 m2/g BET SAand 1 cc/g
PV) was pre-dried at 33O0Cfor 2 hrs in air. The
titanium butoxide solution was refluxed with 25 ml
(9.1 59) of the dried silica granules in boiling
toluene solution in a 200 ml flask with a condenser.
After about 6 hours reflux, the excess toluene in the
flask was boiled off from the flask. The titanium
butoxide supported silica was recovered from the flask
and dried at 12O0C in a vacuum oven for 1.5 hours. The
dried silica was calcined at 5000C for to 2 hours. The
calcined product was paper white granule. The total
catalyst weight was 9.67g. This is catalyst A. EXAMPLE
2 A mixed niobium/titanium oxide catalyst supported on
silica was prepared according to the invention. 0.592g
of Nb(OC4 H9.n)5 was dissolved in 80 ml toluene. The
granular silica used in the Control Example 1 is dried
at 3200C for 2 hours in air. 25 ml (9.27g) of this
dried silica is refluxed with the above niobium
butoxide solution. After 5.5 hours reflux in the same
fashion as the Control Example 1, the excess toluene
was drained out from the flask. A water solution in
methanol prepared by mixing 0.209g of water with 120
ml methanol was poured into flask and then the
solution was refluxed in boiling methanol for an hour.
The excess of methanol was drained out from the flask.
A titanium tetrabutoxide solution prepared by
dissolving 3.56g of titanium butoxide in 90 ml toluene
was poured into the flask and then the content in the
flask was refluxed in boiling toluene for 5.5 hours.
The excess toluene in the flask was boiled off from
the flask. The material in the flask was recovered
from the flask and dried at 1200C in a vacuum oven for
1.5 hours. The dried silica was calcined at 5000C for
to 2 hours. The appearance of the calcined product was
different from the catalyst in the Control Example 1.
It looked more like granular silica support than the
paper white catalyst in the Control Example 1. The
total catalyst weight was 10.28g. This is catalyst B.
EXAMPLE 3 In this example, treated silica was used to
prepare a mixed titanium/niobium oxide catalyst
supported on silica. A mixed niobium/titanium oxide
catalyst supported on treated silica was prepared
according to the invention. The same granular silica
of Control Example 1 was used to prepare the treated
silica of this example. The granular silica(40.56 g)
was treated with a sodium hydroxide solution prepared
by dissolving 8.059 NaOH in 226g water at room
temperature for 7 minutes with stirring.The treated
silica was washed with cold water thoroughly and then
with hot water (about 65C) several times to remove
trace of sodium on silica. The treated silica was
dried at 1500C for 2 hours and then calcined at 325C
for 2 hours. This calcined silica contained 300 ppm Na
by weight. A niobium alkoxide solution was prepared by
dissolving 0.844g of Nb(OC4H9.n)5 in 80 ml toluene.
8.46g of the treated silica was refluxed in the above
niobium butoxide solution for 3 hours in a flask with
watercooled condenser. After cooling, the excess
solution in the flask was drained out of the flask. A
water-methanol mixture was prepared by mixing 0.645g
water with 90 ml methanol. This water-methanol mixture
was poured into the flask and the content in the flask
was again refluxed. After an hour reflux, the excess
solution in the flask was drained out. A titanium
tetrabutoxide solution prepared by dissolving 3.67g of
titanium butoxide in 80 ml toluene was poured into the
flask and then the content in the flask was refluxed
for 1 hour 45 minutes. The excess toluene in the flask
was distilled off from the flask. The material in the
flask was recovered from the flask and dried at 120 C
in a vacuum oven for 1 hour. The dried silica was
calcined at 500 C for to 2 hours. The appearance of
the catalyst was more like granular silica support.
This is catalyst C. EXAMPLE 4 A titanium alkoxide
catalyst supported on treated silica was prepared
according to the invention. The same granular silica
(80.55g) used in the Control Example 1was treated with
a sodium hydroxide solution prepared by dissolving
8.3g NaOH in 580 ml of deionized water at room
temperature for 8 minutes with stirring. The treated
silica was washed with cold water and then hot water.
The washed silica was treated with ammonium nitrate
solution prepared by dissolving 99g ammonium nitrate
in 2 liter deionized water at 800C for 2 hours. The
treatment of silica with ammonium nitrate solution was
repeated 13 times. Finally the silica washed with
deionized water at ambient temperature. The washed
silica was dried at 1100C for an hour, followed by
calcination at 370 for 1.5 hours and then 375C for 30
min. The calcined silica contained 23 ppm Na by weight
and 2.9wt% weight loss on calcinations at 5500C. A
titanium tetrabutoxide was prepared by dissolving
4.74g 



titanium tetrabutoxide in 70 ml toluene. 10.44g (31
mi) of treated silica was refluxed in the titanium
tetrabutoxide solution with for 6 hours and then the
excess titaniumsolution in the flask was drained out.
The drained titanium solution contained 0.50 wt% Ti.
The silica was washed with 90 ml toluene at room
temperature. The washed product was dried at 17O0C for
3 hours in a vacuum oven. The appearance of the
finished catalyst looked like treated silica granules.
A small portion of this finished catalyst was calcined
at 5000Cfor 2 hrs in air to determine Ti content on
the catalyst. The Ti content of the calcined catalyst
is 3.25%. The appearance of the calcined catalyst
looked like treated silica granules. This experiment
indicates a successful support of titanium alkoxide on
treated silica. PERFORMING TRANSESTERIFICATION AND
DISPROPORTIONATE The catalysts were tested in a unit
having a fixed bed reactor, a distillation column and
a reflux drum. The dimension of the fixed bed reactor
was V inches diameter and 15 inches long. It had three
thermocouples to monitor temperatures at three
positions just above the catalyst bed, the middle of
catalyst bed, and just below the catalyst bed. The top
half and bottom half of the reactor temperatures are
independently controlled. The unit also had a feed
preheater at the top of the fixed catalyst bed, whose
temperature is separately controlled. The fixed bed
reactor was operated in down flow mode. The
distillation column consists of a 2 liters capacity
reboilerand 42 " x 1" OD (0.870" ID) column. There
were three pressure transmitters to control and record
the column overhead pressure, the top and bottom of
the catalyst bed. Also the reboiler had a liquid level
transmitter. The fixed bed had a recirculation loop;
the stream to the reactor from the liquid medium in
the reboiler was pumped through the reactor in down
flow and then returned to the reboiler. The fresh feed
DEC was pumped into the recirculation loop prior to
the reactor. The fresh phenol feed solution was
separately pumped into the recirculation loop prior to
the reactor. Nitrogen gas was introduced into the
system as necessary. The vapor from the distillation
column was condensed and removed as an overhead liquid
stream. Uncondensable gas was discharged from the
condenser. For the continuous run for the
transesterification, the phenol feed solution was
continuously fed at a given rate, while continuously
removing product stream from the reboiler at a
predetermined constant rate and continuously removing
overhead product. The DEC feed rate is a cascade to
maintain a constant liquid level in the reboiler.TEST
1 The purpose of this run is to demonstrate the
performance of a dual phase fixed bed reactor for the
transesterification reaction. The dual phase in the
catalytic reaction zone was created by a boiling
mixture of vapor phase and liquid phase in the
catalytic reaction zone. The catalyst A (25 ml; 9.67g)
was loaded in the reactor. 167.6g phenol and 737.4g
DEC were charged in the reboiler. The testing was
performed at the following conditions: The overhead
column press: 18 psig Reboiler temperature: 335F
Distillation column temperature: 300 - 3100F
Recirculation rate: 66 ml/min Pressure at top of fixed
bed reactor: 24.6 psig Pressure at btm of fixed bed
reactor: 20.5 psig Fixed bed reactor temperature:
338-342F Nitrogen flow rate to the reboiler ; 60
ml/min 0 reflux from reflux drum Run hours started
when the fixed bed reactor temperature reached the
target temperature of 3400F. During the run, DEC was
continuously pumped in to maintain a constant liquid
level. After running for 45 hours, 23g phenol was
charged into the system as a 20.92 wt % phenol
solution over a period of 55 minutes at 2 ml/min flow
rate. The run was continued to 77 hours on stream
time. The average overhead liquid flow rate was about
0.3 ml/min. The overhead stream was composed mainly of
DEC and a small amount of ethanol. Samples were taken
from the reboiler and overhead stream for analysis. At
the end of 77 hours run time, 64.8 mole% of phenol
charged to the unit had been converted. The yields
were 63.1 mole% EPC; 1.52 mole% DPC and 0.26 mole %
by-products based on the total amount of phenol
charged into the system. Phenetole was the major
by-product, which accounted for 33.6 mole% of
byproducts. The average productivity was 1.81 m/h/kg
of catalyst for EPC; 0.041 m/h/kg of catalyst for DPC
and 0.01 m/h/kg of catalyst for by-products. The
productivity of EPC in this example is superior to
those disclosed in prior art, demonstrating the
superior productivity of the process disclosed in this
invention.TEST 2 The purpose of this run is to
demonstrate the performance of a dual phase fixed bed
reactor and a mixed niobium and titanium oxide
catalyst according to the invention for the
transesterification reaction. The dual phase in the
catalytic reaction zone was created by a boiling
mixture of vapor phase and liquid phase in the
catalytic reaction zone. Catalyst B (24 ml; 9.172g)
was loaded in the reactor. This test was performed
under the identical condition to Test 1. 167.6g phenol
and 737.4g DEC were charged in the reboiler. Run hours
started when the fixed bed reactor temperature reached
the target temperature of 3400F. During the run, DEC
was continuously pumped in to maintain a constant
liquid level. After running for 22 hours, 9 1.62g
phenol was charged into the system as 3 1.38 wt %
phenol solution over a period of 2 hours 20 minutes at
2ml/min flow rate. The run was continued to 73 hours
on stream time. The average overhead liquid flow rate
was about 0.3ml/min. The 



overhead stream was composed mainly of DEC and a small
amount of ethanol. Samples were taken from the
reboiler and overhead stream for analysis. At the end
of 73 hours run, 64.6 mole% of phenol charged to the
unit had been converted. The yields were 63.1 mole%
EPC; 1.4 mole% DPC; and 0.27 mole% by-products based
on the total amount of phenol charged into the system.
Phenetole was the major by product, which was
accounted for 55.9 mole% of by-products. The average
productivity was 2.567 m/h/kg of catalyst for EPC;
0.059 m/h/kg of catalyst for DPC and 0.022 m/h/kg of
catalyst for by-products. The major by-product was
phenetole, which was accounted for 33.6 mole% of the
total by-products. The productivity of EPC in this
example is superior to the catalyst disclosed in prior
art and Test 1. TEST 3 This test was performed to
demonstrate the disproportionation of EPC to DPC in
batch operation. The fixed bed reactor was operated in
boiling point mode by using the same equipment as
described. A crude feed was prepared as in the Test 2
and then the excess of DEC in the crude feed was
distilled off to concentrate EPC and then toluene was
added to it. The purpose of toluene addition to the
concentrated crude feed was to perform the
disproportionation under the dual phase mode in the
down flow reactor. Boilingreaction mixture of vapor
phase and liquid phase were created in the reaction
zone. Run hours started when the fixed bed reactor
temperature reached the target temperature of 34O0F.
The test was performed with the same catalyst used in
the Test 2. During the run, toluene was continuously
pumped in to maintain a constant liquid level and the
overhead flow rate was about 7 ml/min. The overhead
stream was composed mainly of toluene, a small amount
of DEC and a trace amount of ethanol. The total weight
of the feed in the reboiler was 635.3g. The
composition of the feed was 44.19 wt% toluene; 8.42
wt% DEC; 0.07 wt% phenetole; 0.29 wt% by-products;
11.21 wt% phenol; 3 1.88 wt% EPC and 3.94 wt% DPC. The
testing was performed at the following conditions: The
overhead column press: 16.3 psig Reboiler temperature:
3 110F Distillation column temperature: 295 - 3050F
Recirculation rate: 67 ml/min Pressure at top of fixed
bed reactor: 32.8 psig Pressure at btm of fixed bed
reactor: 18.5 psig Fixed bed reactor temperature:
327-330 0F Nitrogen flow rate to the reboiler: 50
ml/min 0 reflux from reflux drum After 6 hours
operation, the analysis of product from reboiler
indicated 5.8 mole% conversion of EPC with 95.2 mole%
selectivity to DPC. The productivity of DPC was 0.614
m/h/kg of catalyst. TEST 4 [ This test was performed
to demonstrate a continuous run for the production of
EPC with a fixed bed reactor operated in boiling point
reactor mode under a steady state condition. Another
batch of the catalyst identical to the catalyst B in
the Example 2 was prepared. 9.04g (about 25 ml) of
this catalyst was loaded in the reactor. 20Og phenol
and 61Og DEC were charged in the reboiler for a
continuous run. Run hours started when the fixed bed
reactor temperature reached the target temperature of
340F. During the run, DEC was continuously pumped in
to maintain a constant liquid level. After running for
23.25 hours, 85.58g phenol was charged into thesystem
as 3 1.38 wt % phenol solution over a period of 2
hours 15 minutes at 2 ml/min flow rate. The continuous
run at a steady state condition was performed by
continuously pumping in 32.2 wt% phenol solution in
DEC at 0.18 ml/min and continuously removing the
product stream at 0.15 ml/min. DEC was pumped in to
maintain a constant liquid level 81% in reboiler. At
242.5 hrs on stream time under at steady state
operation condition, the following result was
obtained: On stream time: 242.5 hrs The overhead
column press: 19.6 psig Reboiler temperature: 3540F
Distillation column temperature: 3300F Recirculation
rate: 67 ml/min Pressure at top of fixed bed reactor:
20.8 psig Pressure at btm of fixed bed reactor: 19.2
psig Fixed bed reactor temperature: 341 0F Nitrogen
flow rate to the reboiler: 60 ml/min Reflux from
reflux drum: 0 Liquid level in reboiler: 8 1.04% Feed
rate of 32.2 wt %PhOH/DEC solution: 0.1 5 ml/min DEC
flow rate: 0.28 ml/min Ovhd flow rate: 0.269 ml/min
BTM product flow rate: 0.185 ml/min Composition of
Streams (wt%): COMPONENT OVHD BTM Ethanol 3.5793
0.0448 DEC 96.1344 62.5443 Phenetole - 0.0176 Phenol
0.2208 17.5226 EPC 0.0655 19.2401 DPC - 0.6306 



Phenol Conversion (mole%) 39.5 EPC Yield: 37.6 mole%
EPC selectivity : 95.04 mole% DPC Yield: 1.9 mole% DPC
Selectivity: 4.87 mole%Phenetole Selectivity: 0.05%
EPC Productivity: 1.50 m/h/kg catalyst Phenetole was
the only by-product detected in the product stream by
gc and gc-ms. This is a result superior to prior art.
Deactivation of the catalyst was observed. TEST 5 This
test was performed to demonstrate a continuous run for
the transesterification reaction between propylene
carbonate and ethanol to produce DEC and propylene
glycol coproducts by using a fixed bed reactor
operated in boiling point mode. Another batch of the
catalyst identical to the catalyst B in the example 2
was prepared. 9.6g (about 25ml) of this catalyst was
loaded in the reactor. 28Og propylene carbonate and
635g ethanol were charged in the reboilerfor a
continuous run. Run hours was started when the fixed
bed reactor temperature reached the target temperature
of 335F. During the run, the product stream was
continuously removed from the reboiler at a constant
rate of 0.14ml/min. To maintain a constant liquid
level of 85%, a 23.1 wt% propylene carbonate solution
in ethanol was continuously pumped in to the reactor
cascade mode. The run was continued for 162 hours.
During the run, the conversion of propylene carbonate
was fairly constant. The average conversion of
propylene during the run was 14.5 mole%. The average
DEC productivity was 1.81 mole/h/kg of catalyst. Test
6 The objective of this experiment is to demonstrate a
superior performance of the mixed oxide catalyst
supported on treated silica to the conventional
catalyst disclosed in prior art. A slower deactivation
rate, higher activity of the Catalyst C and the
catalyst regeneration by depolymerization of
deactivated Catalyst C were demonstrated. The test of
a conventional titanium oxide catalyst supported on
silica (The Control Example 1) was performed in Test
6A. The test of the mixed Ti/Nb oxide catalyst
supported on treated silica (Catalyst C in the Example
3) was performed in the Test 6B. Test 6A Another Ti
oxide catalyst similar to the Catalyst A in the
Control Example 1was prepared. The only difference
from the Control Example 1 was the calcination of the
same silica at 34O0C for 4 hours in air. 25 ml (9.Og)
catalyst was loaded in the fixed bed reactor
described. The appearance of this catalyst is white
sugar coated silica granules the same as the catalyst
of the Control Example 1. 285g phenol and 53Og DEC
were charged in the reboiler. The testing was
performed at the following conditions: The overhead
column press: 19 - 2 1 psig Reboiler temperature: 345
- 3470F Distillation column temperature: 270 - 285 0F
Recirculation rate: 66 - 67 ml/min Pressure at top of
fixed bed reactor: 20 - 22 psig Pressure at btm of
fixed bed reactor: 19 - 22 psig Fixed bed reactor
temperature: 332 - 337F Nitrogen flow rate to the
reboiler: 60 ml/min 0 reflux from reflux drum PhOH/DEC
solution flow rate: 0.17 - 0.18 ml/min Btm flow rate:
0.18 - 0.19 ml/min During the run, the flow of DEC was
cascaded to a liquid level of 88% (arbitrary scale) in
to maintain a constant liquid level. The run was
performed by continuously draining the reaction
mixture in the reboiler, while pumping in 40.4 wt.%
phenol solution in DEC at a constant rate of about
0.19 ml/mint The run was continued for 115 hours
without interruption. The overhead stream was composed
of mostly DEC, ethanol and small amounts of phenol and
EPC. Samples were taken from the reboiler and overhead
stream for analysis. Phenetole was the only by product
in the bottom product stream from the reboiler. The
results are listed in Table 1. Table 1 Hours on stream
time 3 1 6 1 85 115 Phenol conversion (m%) 17.8 20.8
17.7 11.9 EPC productivity (m/h/kg) 0.771 0.869 0.754
0.502 DPC productivity (nWkg) 0.008 0.013 0.013 0.0092
Phenetole productivity (m/h/kg) .0016 0.0018 0.0018
0.0017Test 6B The performance of the Catalyst C
prepared in the Example 3 was tested for the
transesterification of DEC with phenol. 8.4g (25 ml)
catalyst C was loaded in the fixed bed reactor. 287g
phenol and 53Og DEC were charged in the reboiler. The
testing was performed at the following conditions: The
overhead column press: 17 - 19 psig Reboiler
temperature: 345 - 3480F Distillation column
temperature: 270 - 285 0F Recirculation rate: 66 - 67
ml/min Pressure at top of fixed bed reactor: 19 - 2 1
psig Pressure at btm of fixed bed reactor: 19 - 22
psig Fixed bed reactor temperature: 331 - 3350F
Nitrogen flow rate to the reboiler: 60 ml/min 



0 reflux from reflux drum PhOH/DEC solution flow rate:
0.18 - 0.19 ml/min Btm flow rate: 0.18 - 0.20 ml/min
During the run, the flow of DEC was cascaded to a
liquid level of 88% (arbitrary scale) in to maintain a
constant liquid level. The run was performed by
continuously draining the reaction mixture in the
reboiler, while pumping in 36.5 wt.% phenol solution
in DEC. The result of the 234 hours time-on stream is
listed in Table 2. The overhead stream was composed of
mostly DEC, ethanol and small amounts of phenol and
EPC. Samples were taken from the reboiler and overhead
stream for analysis. Phenetole was the only by-product
in the bottoms stream from reboiler. The result of
this run in Table 2 clearly indicates slower
deactivation and higher activity than the Catalyst A
of the Test 6A. The result of this run in Table 2
clearly indicates slower deactivation and higher
activity of the Catalyst C than the Catalyst A. The
run was continued to 360 hours of on-stream time.
Continued catalyst deactivation was observed. On
stream time of 360 hours, the reactor operation for
the synthesis of aromatic carbonate was terminated to
perform catalyst regeneration. The catalyst
regeneration was performed at 34O0F and 230 psig by
depolymerizing polymers on the catalyst by circulating
ethanol through the reactor for 17 hours. Themajor
products of depolymerization reaction with ethanol
were phenol, DEC and unidentified by products. The run
was resumed with the regenerated catalyst. The test
result of the regenerated catalyst is listed in Table
3. The result in Table 3 clearly demonstrates that the
catalyst can be regenerated by performing
depolymerization of the polymers deposited on the
catalyst.Table 2 : Hours on stream time 33 56 94 160
216 234 Phenol conversion (m%) 23.5 38.5 34.7 3 1.9
29.1 25.0 EPC productivity (m/h/kg) 0.686 1.1 19 1.027
0.976 0.556 0.510 DPC productivity (m/h/kg) 0.008
0.020 0.019 0.019 0.012 0.012 Phenetole
productivity(m/h/kg) .0018 0.0019 0.0014 0.01 1 0.0006
0.0006 10Table 3 Hours of on stream time: 360 Catalyst
393 428 Regeneration The overhead cot press(psig):
18.2 19.5 18.1 Reboiler temp ( F): 347 344 344
Distillation cot temp ( F): 273 - 285 273 - 286 271 -
285 Recirculation rate (ml/min): 65 66 67 Press at top
of reactor (psig): 20 22.2 20.4 Press at btm of
reactor (psig): 19.2 22.1 20 Fixed bed reactor temp (
F): 330 - 330 330 - 331 331 -330 PhOH/DEC soln flow
rate (ml/min): 0.18 0.18 0.18 Btm flow rate (ml/min):
0.16 0.18 0.18 Phenol Conversion (m%): 17.5 23.4 27.2
EPC Yield (m%): 16.47 22.8 26.2 DPC Yield (m%): 0.95
0.610 1.017 EPC selectivity (m%): 94.35 97.3 96.3 DPC
Selectivity (m%): 5.44 2.60 3.73 Phenetole Selectivity
(m%): 0.21 0.13 0.10 EPC Productivity (m/h/kg): 0.452
0.681 0.830 DPC Productivity (m/h/kg): 0.013 0.009
0.016The invention claimed is: 1. A process of the
production of diaryl carbonate comprising: (a) a
plurality of reaction zones comprising a primary and a
secondary reaction zone; (b) supplying to said primary
reaction zone a dialkyl carbonate and an aromatic
hydroxy compound; (c) maintaining the primary reaction
zone under dual phase and reaction conditions
conducive for the formation of alkyl aryl carbonate;
(d) transesterifing the dialkyl carbonate with the
aromatic hydroxy compound in the presence of a solid
catalyst selected from the group consisting of two to
four elements from Group IV, V and Vl of the Periodic
Table supported on porous material which have surface
hydroxyl groups; (e) recovering a dual phase product
stream from the primary reaction zone; (f) separating
the dual phase product stream from (e) to recover
vaporous alkyl alcohol and liquid alkyl aryl
carbonate; (g) maintaining the secondary reaction zone
under dual phase and reaction conditions conducive for
the disproportionation of alkyl aryl carbonate to
dialkyl carbonate; (h) disproportionating the alkyl
aryl carbonate in the presence of a solid catalyst
selected from the group consisting of two to four
elements from Group IV, V and Vl of the Periodic Table
on porous material which have surface hydroxyl groups;
(i) recovering a dual phase product stream from the
secondary reaction zone; and (j) separating the dual
phase product stream from (i) to recover a vaporous
component comprising aryl alkyl carbonate and liquid
product comprising diaryl carbonate. 2. The process
according to claim 1wherein the dialkyl carbonate is
DEC, the aromatic hydroxy compound is phenol, the
alkyl aryl carbonate is EPC and dialkyl 



carbonate is DPC.3. The process according to claim 2
wherein the alkyl carbonate is DEC, the alkyl aryl
carbonate is EPC and the aromatic hydroxy compound is
phenol. 4. The process according to claim 3 wherein in
(h) the mole ratio of phenol to DPC is in the range of
0.05 to 10. 5. The process according to claim 1
wherein in the solid catalyst of (d) is oxides,
hydroxides, oxyhydroxides, alkoxides or mixtures
thereof of elements from Groups IV, V and Vl. Q.The
process according to claim 5 wherein in the support
comprises treated silica. 7. The process according to
claim 5 wherein in the solid catalyst of (h) is
oxides, hydroxides, oxyhydroxides, alkoxides or
mixtures thereof of elements from Groups IV, V and Vl.
8. The process according to claim 6 wherein in the
solid catalyst of (d)is selected from the group
consisting of a metal alkoxide and mixed metal
alkoxides of Group IV and V. 9. The process according
to claim 5 wherein in the solid catalyst of (d) is
TiO2/Nb2O5 supported on treated silica, said treated
silica having less than 0.05wt.% Na. 10. The process
according to claim 1 wherein in the solid catalyst of
(h) is oxides, hydroxides, oxyhydroxides, alkoxides or
mixtures thereof of elements from Groups IV, V and Vl.
11.The process according to claim 10 wherein in the
support comprises treated silica.12. The process
according to claim 11 wherein in the solid catalyst of
(h) is oxides, hydroxides, oxyhydroxides, alkoxides or
mixtures thereof of elements from Groups IV, V and Vl.
13. The process according to claim 12 wherein in the
solid catalyst of (h) is selected from the group
consisting of a metal alkoxide and mixed metal
alkoxides of Group IV and V. 14. The process according
to claim 10 wherein in the solid catalyst of (h) is
TiO2/Nb2O5 supported on treated silica, said treated
silica having less than 0.05wt.% Na. 15. The process
according to claim 1 wherein (h) is carried out in the
presence of an aromatic hydroxy compound in a mole
ratio of aromatic hydroxy compound to DPC in the range
of 0.05:1 to 10:1 . 16. The process according to claim
15 wherein (h) is carried out in the presence of a
trace amount of water in an amount of up to 0.3 wt %.
17. The process according to claim 1 wherein (d) is
carried out in the presence of an aromatic hydroxy
compound in a mole ratio of aromatic hydroxy compound
to DEC is above 0.2. 18. The method of reactivating a
solid catalyst composition selected from the group
consisting of oxides, hydroxides, oxyhydroxides or
alkoxides of two to four elements from Group IV, V and
Vl of the Periodic Table supported on porous material
which have surface hydroxyl groups, which has been
deactivated by polymer deposited thereon comprising
contacting the deactivated catalyst with a fluid
comprising a hydroxy containing compound in a solvent
selected from the group consisting of benzene,
toluene, xylenes, pentane, hexane, octane, decane, THF
and mixtures thereof at a temperature in the range of
250 to 600 0F.!9. The method according to claim 18
wherein the hydroxy containing compound is selected
from the group selected from water, alcohol, phenol
and mixtures thereof. 20. The method according to
claim 1 wherein said support have had the surface
hydroxyl groups increased by treatment with a base
solution to obtain the maximum number of hydroxyl
groups without degrading the physical integrity and
strength of the support. 2 1. A solid catalyst
composition selected from the group consisting of
oxides, hydroxides, oxyhydroxides and alkoxides of two
to four elements from Group IV, V and Vl of the
Periodic Table supported on porous material which have
surface hydroxyl groups. 22. The solid catalyst
composition according to claim 2 1 wherein said
support has been subjected to a treatment to increase
the number of hydroxyl groups thereon. 23. The solid
catalyst composition according to claim 22 wherein
said treatment comprises contacting said support with
a basic solution. 24. The solid catalyst composition
according to claim 23 wherein said support comprises
silica. 


