
Fused, Tricyclic Sulfonamide Inhibitors of Gamma
Secretase This application claims priority from U.S.
Provisional Application No. 60/810,431, filed June 2,
2006; U.S. Provisional Application No. 60/876,932,
filed December 22, 2006; and U.S. Provisional
Application No. 60/922,771, filed April 10, 2007. Each
reference is incorporated by reference in its
entirety. Background of the Invention Field of the
Invention The invention relates to fused, tricyclic
sulfonamido compounds, which inhibit gamma secretase,
b-amyloid peptide release and/or its synthesis.
Therefore, the fused, tricyclic sulfonamido compounds
are useful in the prevention of cognitive disorders,
such as Alzheimer's disease, 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. The
compounds of the invention are also useful for
initiating or increasing angiogenesis. 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
Hemorrhagewith Amyloidosis of the Dutch Type
(HCHWA-D). At present, a definitive diagnosis of AD
usually 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 Bamyloid 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, give 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 (A.
Goate, et al. Nature, 349:704-706 (1991); M-C.
Chartier-Harlin, Nature, 353:844-846, (1991); 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 asparagine 595-leucine596
(with reference to the 695 isoform was found in a
Swedish family) was reported in 1992 (Mullan et al.,
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 beenidentified 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 in genetically 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 (PSl 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).
"Gamma-secretase 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." Nat Cell
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):
513-7; 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
gamma-secretase 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 ligandengagement via
the Notch ecto-domain, Notch undergoes sequential
extra-cellular and intramembrane 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). "Notchl is essential
for postimplantation development in mice." Genes Dev
8(6): 707-19; Conlon, R. A., A. G. Reaume and J .
Rossant (1995). "Notchl is required for the coordinate
segmentation of somites." Development 121(5):
1533-45.) The Notch KO phenotype is very similar to
the phenotype observed PSl 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. Serneels, 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). "Gammasecretase- 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.Acute
inhibition of gamma secretase by DAPT in-vivo was
demonstrated to lead to reduction of Ab in the brain
of PDAPP mice. Dovey, H. F., John, V., et al. (2001).
"Functional gamma-secretase inhibitors reduce
beta-amyloid peptide levels in brain." J Neurochem
76(1): 173-81. Gamma-secretase inhibitors have also
been shown to increase angiogenesis. See US
2006/0264380. As such, the gamma secretase inhibitors
of the invention are useful in promoting angiogenesis.
Summary of the Invention In a broad aspect, the
invention provides compounds of Formula I :
stereoisomers, tautomers, hydrates, mixtures of
stereoisomers and/or tautomers, or pharmaceutically
acceptable salts thereof, wherein the C-ring is
cycloalkyl, aryl, heterocycloalkyl, or heteroaryl,
each of which is optionally substituted with 1, 2, 3,
or 4 groups that are independently halogen, Ci-C
alkyl, C1- C alkoxy, aryloxy, aryl-(Ci-Cealkoxy), Ci-C
haloalkyl (such as CF3), Ci-C haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(C r C6 alkyl), -NR'R", -(C
1-C6 alkyl)- NPv'Pv", -NR'C(O)OPv\ -COR', -C(O)OR',
-C(O)NR'R", -OC(O)NR'R", -NR'C(0)NR'R"; -(Ci-C 6
alkyl)-C(O)OR\ -(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(O)R",
NO , CN, oxo, aryl-(Ci-C 6 alkyl), aryl, heteroaryl, C
-C6 alkenyl, C -C6 alkynyl, -NR SO2R", -SO2-NR R",
-S(O) aryl (where the aryl group is preferably
naphthyl or phenyl, still more preferably, phenyl), or
-S(O)Z (Ci-C 6 alkyl), where the alkyl, alkenyl and
alkynyl portions of the above are unsubstituted or
substituted with 1, 2 or 3 groups that are
independently halogen, hydroxyl, -NR'R" or Ci-C 6
alkoxy, and where the aryl or heteroaryl portions of
the above are optionally substituted with 1, 2, 3, or
4 groups that are independently Ci-C 6 alkyl, Ci-C 6
alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C
6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R"; or where two adjacent substituents
form -O-(CH 2)i-3-O-;the A-ring is aryl, cycloalkyl,
heteroaryl or heterocycloalkyl, where each ring is
optionally substituted at a substitutable position
with halogen, Ci-C alkyl, C -C alkenyl, C -C alkynyl,
Ci-C6 alkoxy, Ci-C6 haloalkyl, Ci-C6 haloalkoxy,
hydroxyl, hydroxy-(Ci-C 6 alkyl), CN, NO2, aryloxy,
MyI-(C1-C6 alkoxy)-, -SO2-(Ci-C 6 alkyl), -NR'R",
C1-C6 alkanoyl, -C(O)OR', -(Ci-C6 alkyl)-C(O)OR',
heteroaryl, aryl, MyI-(C1-C6 alkyl)-, - SO2-NR R",
-C(0)NR'R", -0C(0)NR'R", -NR'C(0)R", -NR' C(O)NR' R",
or -NR' C(O)OR'; 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 Ci-C6 alkyl, Ci-C6 alkoxy,
-NR'R", -SO2-NR R", -C(0)NR'R", -NR SO2R", -NR'S0
2NR'R", -NR SO2-(Ci-C6 alkyl), -NR'SO 2-phenyl,
-NR'C(0)R", -NR' C(O)NR' R", -NR'C(0)0R', -(Ci-C6
alkyl)-NR'R", -(Cr C6 alkyl)-C(O)OR', -(C 1-C6
alkyl)-C(O)NR'R", NO2, CN, -C(O)OR', hydroxyl,
hydroxy-(Ci-C 6 alkyl), -S(O) (Ci-C6 alkyl), -S(O)
aryl, halogen, Ci-C6 haloalkyl, Ci-C6 haloalkoxy,
phenyl, Ci-C6 alkanoyl, aryl-(Ci-C 6 alkanoyl) (where
the aryl group is preferably naphthyl or phenyl, more
preferably phenyl), aryl-(Ci-C 6 alkyl) (preferably
phenethyl or benzyl, more preferably, benzyl),
arylcarbonyl, heteroarylcarbonyl, or heteroaryl-(Ci-C
6 alkanoyl), where the heteroaryl group is preferably
pyridyl, pyrimidyl, thienyl or furanyl; where the aryl
or heteroaryl groups are optionally substituted with 1
to 5 groups that are independently halogen, hydroxyl,
Ci-C6 alkyl, Ci-C6 alkoxy, Ci-C6 alkanoyl, Ci-C6
haloalkyl, Ci-C6 haloalkoxy, CN or NO2; and where each
z is independently O, 1, or 2; Ri is hydrogen or Ci-C6
alkyl; R2 is hydrogen, Ci-C6 alkyl, Ci-C4 haloalkyl,
hydroxyl, hydroxy-(Ci-C 4 alkyl), -NO2, -CN, C2-C6
alkenyl, C2-C6 alkynyl, C1-C6 alkanoyl, -C(O)OR',
-NR'R", -X(CO)Y, - (C(R30)2)i-4X(CO)Y, unsubstituted
C3-C6 cycloalkyl, C3-C6 cycloalkyl substituted with
one or more (e.g., 1-4) R50 groups, unsubstituted
aryl, aryl substituted with one or more (e.g., 1-4)
R50 groups, unsubstituted heteroaryl; or heteroaryl
substituted with one or more (e.g., 1-4) R50 groups,
unsubstituted heterocycloalkyl; or heterocycloalkyl
substituted with one or more (e.g., 1-4) R50 groups;
where each R3ois independently hydrogen or Ci-C6
alkyl; each R50 is independently selected from:
halogen, Ci-C6 alkyl, Ci-C6 haloalkyl, -OH, -0-(Ci-C 6
alkyl), -OCF3, -CN, -NR60R70, -C(O)O-(Ci-C 6 alkyl),
-CONR60R70,-(Ci-C 6) alkyl-NReoRvo, -NR60COalkyl,
-NR60COaIyI, -NRsoCOheteroaryl, -NR60CONR60R70, X is:
-0-, -NH-, or -N(alkyl)-; Y is selected from -O-(C r
C6 alkyl), -O-phenyl, -NR60R7O, or -N(R30)(CH2)2- y0;
R60 and R 0 are independently selected from: hydrogen,
Ci-C6 alkyl, cycloalkyl, arylalkyl; heteroarylalkyl; ,
and , or R60 and R70 taken together with the nitrogen
atom to which they are bound form a heterocycloalkyl
group selected from: where each R80 is independently
unsubstituted Ci-C6 alkyl or Ci-C6 alkyl substituted
with hydroxyl or halogen; each R90 is independently H;
unsubstituted Ci-C6 alkyl; Ci-C6 alkyl substituted
with hydroxyl or halogen, unsubstituted cycloalkyl;
cycloalkyl substituted with one or more (e.g., 1-4)
R50 groups; aryl-(d-C 6alkyl); heteroarylalkyl;
-C(O)O-(C 1- C6alkyl), -C(O)O-aryl; -SO -(C
i-C6alkyl); -SOz-aryl; unsubstituted aryl; aryl
substituted with one or more (e.g., 1-4) R 0 groups;
heteroaryl; or heteroaryl substituted with one or more
(e.g., 1-4) R 0 groups; each Ri00 is independently
hydrogen or Ci-C6 alkyl; each r is Oto 4; each s is
Oto 3; or R combined are oxo or =N-0R where R is
hydrogen, Ci-C6 alkyl, aryl or arylalkyl; or R2
together with the carbon to which they are attached
form a C -C6 cycloalkyl group wherein one of the
carbons might be replaced with a heteroatom selected
from N, Oor S and wherein said C3-C6 cycloalkyl ring
may be optionally substituted with Ci-C alkyl or
halogen; and R' and R" are independently hydrogen,
Ci-C alkyl, or phenyl, where the phenyl is optionally
substituted with 1 to 5 groups that are independently
halogen, hydroxyl, Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6
alkanoyl, C1-C4 haloalkyl, C1-C4 haloalkoxy, CN OrNO ,
or R' and R" taken together with the nitrogen atom to
which they are bound form a 3 to 7 membered
heterocycloalkyl group that may have an additional
heteroatom selected from N, O or S and that may be
optionally substituted with 1 to 3 Rgo or R90 groups;
provided that
5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline,
2-phenyl-5-tosyl-4,5-
dihydro-2H-pyrazolo[4,3-c]quinoline,
7-methoxy-2-phenyl-5-tosyl-4,5-dihydro-2Hpyrazolo[
4,3-c]quinoline,
8-methoxy-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinol
ine, 8-
methoxy-2-phenyl-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c
]quinoline, 3-(methylthio)-5-tosyl-
4,5-dihydro-2H-pyrazolo[4,3-c]quinoline,
7-methoxy-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-
c]quinoline,
5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline, ethyl
l-(4-sulfamoylphenyl)-
5-tosyl-4,5-dihydro-lH-pyrazolo[4,3-c]quinoline-3-carb
oxylate, l-(4-sulfamoylphenyl)-5-
tosyl-4,5-dihydro-lH-pyrazolo[4,3-c]quinoline-3-carbox
amide;and ethyl l-methyl-5-tosyl-
4,5-dihydro-lH-pyrazolo[4,3-c]quinoline-3-carboxylate,
are not encompassed by formula 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, includingdementias 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 . The
invention further provides a method of influencing a
disease state in a cell, a group of cells, or an
organism, comprising: administering at least one
gamma-secretase inhibitor or a gamma-secretase pathway
inhibitor of formula I, or a pharmaceutically
acceptable salt thereof, to the cell, group of cells,
or organism, wherein the disease is selected from the
group consisting of atherosclerosis, hemangioma,
hemangioendothelioma, vascular malformations, warts,
pyogenic granulomas, hair growth, Kaposi's sarcoma,
scar keloids, allergic edema, neoplasms, psoriasis,
decubitus or stasis ulcers, gastrointestinal ulcers,
dysfunctional uterine bleeding, follicular cysts,
ovarian hyperstimulation, endometriosis, neoplasms,
preeclampsia, placental insufficiency, respiratory
distress, ascites, peritoneal sclerosis, adhesion
formation, metastatic spreading, coronary artery
disease, ischemic heart disease, ischemic limb
disease, obesity, rheumatoid arthritis, synovitis,
bone destruction, cartilage destruction,
osteomyelitis, pannus growth, osterphyte formation,
cancer, aseptic necrosis, impaired fracture healing,
hepatitis, pneumonia, glomerulonephritis, asthma,
nasal 



polyps, liver regeneration, pulmonary hypertension,
systemic hypertension, diabetes, retinopathy of
prematurity, diabetic retinopathy, choroidal
disorders, intraocular disorders (e.g. age related
macular degeneration), leukomafacia, stroke, vascular
dementia, disease, thyroiditis, thyroid enlargement,
thyroid pseudocyst, tumor metastasis,
lymphoproliferative disorders, lympgoedema, AIDS, and
hematologic malignancies. Still further, the invention
provides a method of increasing the angiogenic process
in a cell, a group of cells, or an organism,
comprising administering a pharmaceutical composition
comprising a pharmaceutically effective amount of at
least one gamma-secretase inhibitor or gamma-secretase
pathway inhibitor of formula I, or a pharmaceutically
acceptable salt thereof, to the cell, group of cells,
or organism. Further still, the invention provides a
method of increasing the angiogenic process in a cell,
a group of cells, or an organism, comprising
administering a pharmaceutical composition comprising
a pharmaceutically effective amount of at least one
gamma-secretase inhibitor or gamma-secretase pathway
inhibitor of formula I, or a pharmaceutically
acceptable salt thereof, to the cell, group of cells,
or organism, wherein the pharmaceuticalcomposition is
administered to prevent, treat, or cure a condition
selected from the group consisting of atherosclerosis,
hemangioma, hemangioendothelioma, vascular
malformations, warts, pyogenic granulomas, hair
growth, Kaposi's sarcoma, scar keloids, allergic
edema, neoplasms, psoriasis, decubitus or stasis
ulcers, gastrointestinal ulcers, dysfunctional uterine
bleeding, follicular cysts, ovarian hyperstimulation,
endometriosis, neoplasms, preeclampsia, placental
insufficiency, respiratory distress, ascites,
peritoneal sclerosis, adhesion formation, metastatic
spreading, coronary artery disease, ischemic heart
disease, eschemic limb disease, obesity, rheumatoid
arthritis, synovitis, bone destruction, cartilage
destruction, osteomyelitis, pannus growth, osterphyte
formation, cancer, aseptic necrosis, impaired fracture
healing, hepatitis, pneumonia, glomerulonephritis,
asthma, nasal polyps, liver regeneration, pulmonary
hypertension, systemic hypertension, diabetes,
retinopathy of prematurity, diabetic retinopathy,
choroidal disorders, intraocular disorders (e.g. age
related macular degeneration), leukomafacia, stroke,
vascular dementia, disease, thyroiditis, thyroid
enlargement, thyroid pseudocyst, tumor metastasis,
lymphoproliferative disorders, lympgoedema, AIDS, and
hematologic malignancies. The invention also provides
a method for screening for a substance which initiates
or increases angiogenesis, comprising: measuring an
activity of a gamma-secretase pathway in the presence
of a candidate compound in a suitable model; measuring
an activity of a gammasecretase pathway in the absence
of a candidate compound; and comparing said activity
in the presence of a candidate compound with said
activity in the absence of the candidate compound,
wherein a change in activity indicates that said
candidate initiates or increases angiogenesis. In
another aspect, the invention provides methods of
preparing the compounds of interest, as well as
intermediates useful in preparing the compounds of
interest. The invention further provides a method of
treating an A beta-related disease comprising
administering a therapeutically effective amount of a
compound or salt of Formula I to a patient in need of
such treatment. Detailed Description of the Invention
As described above, the invention provides for
compounds according to Formula I . In another aspect,
the invention provides compounds of formula 2, i.e.,
compounds of formula I wherein the A-ring is phenyl or
naphthyl, each which is optionally substituted at a
substitutable position with halogen, Ci-C alkyl, C -C
alkenyl, C -C alkynyl, Ci-C6 alkoxy,Ci-C haloalkyl,
Ci-C haloalkoxy, hydroxyl, hydroxy-(Ci-C4 alkyl), CN,
aryloxy, aryl-(C1- C4 alkoxy), -SO2-(Ci-C6 alkyl),
-NR'R", Ci-C6 alkanoyl, -C(O)OR',
-(Ci-C4alkyl)-C(O)OR\ pyridyl, phenyl, phenyl-(Ci-C4
alkyl), -SO2-NR R", -C(0)NR'R", -0C(0)NR'R", -
NR'C(0)R", -NR'C(0)NR'R", or -NR'C(0)0R', where each
R' and R" is independently hydrogen, Ci-C6 alkyl or
phenyl. In still another aspect, the invention
provides compounds of formula 3, i.e., compounds of
formula I wherein the B-ring is pyrazolyl, imidazolyl,
pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, pyridyl, pyrimidyl, or isoxazolyl,
each of which is optionally substituted at a
substitutable position with a group that is
independently Ci-C6 alkyl, Ci-C6 alkoxy, -NR'R",
-C(O)OR', -SO2NR R", -C(0)NR'R", -NR SO2R", -NR'S0
2NR'R", -NR SO2-(Ci-C6 alkyl), -NR'SO 2-phenyl,
-NR'C(0)R", -NR'C(0)NR'R", -NR C(O)O-(C1-C6 alkyl),
-NR'C(O)O-phenyl, -(Ci-C4 alkyl)-NR'R", -(Ci-C4
alkyl)- C(O)OR', -(Ci-C4 alkyl)-C(O)NR'R", NO2, CN,
hydroxyl, hydroxy-(Ci-C6 alkyl), -S(O) (Ci-C6 alkyl),
-S(O)z phenyl, halogen, Ci-C4 haloalkyl, Ci-C4
haloalkoxy, phenyl, Ci-C6 alkanoyl, phenyl-(Ci-C4
alkanoyl), phenethyl, benzyl, phenylcarbonyl,
heteroarylcarbonyl, or heteroaryl-(Ci-C4 alkanoyl),
where the heteroaryl group is pyridyl, pyrimidyl,
thienyl or furanyl; where the phenyl or heteroaryl
groups are optionally substituted with 1 to 5 groups
that are independently halogen, hydroxyl, Ci-C6 alkyl,
Ci-C6 alkoxy, Ci-C6 alkanoyl, Ci-C4 haloalkyl, Ci-C4
haloalkoxy, CN OrNO2. In yet another aspect, the
invention provides compounds of formula 4, i.e.,
compounds of formula I wherein the A-ring is phenyl or
naphthyl, each of which is optionally substituted at a
substitutable position with halogen, Ci-C6 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, Ci-C6 alkoxy, Ci-C4
haloalkyl, Ci-C4 haloalkoxy, hydroxyl, hydroxy-(Ci-C4
alkyl), CN, phenyloxy, benzyloxy, -SO2-(Ci-C6 alkyl),
-NR'R", Ci-C6 alkanoyl, -C(O)OR', -(C1-
C4alkyl)-C(O)OR', pyridyl, phenyl, phenyl-(Ci-C4
alkyl), -SO2-NR R", -C(0)NR'R", -0C(0)NR'R",
-NR'C(O)R", -NR'C(0)NR'R", or -NR'C(0)0R', where each
R' and R" is independently H, Ci-C6 alkyl or phenyl;
and the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, pyridyl, pyrimidyl, or isoxazolyl,
each of which is optionally substituted at a
substitutable position with a group that is
independently Ci-C6 alkyl, Ci-C6 alkoxy, -NR'R",
-SO2-NR R", -C(0)NR'R", -NR'C(0)R", -NR'C(0)NR'R", -NR
C(O)O-(C1-C6 alkyl), -NR'C(O)O-phenyl, NO2, CN,
-C(O)OR',hydroxyl, hydroxy-(Ci-C6 alkyl), halogen,
-S(O) (Ci-C6 alkyl), -S(O) aryl, halogen, Ci-C2
haloalkyl, Ci-C haloalkoxy, benzyl, or phenyl. In yet
another aspect, the invention provides compounds of
formula 4-1, i.e., compounds of formula I wherein the
C-ring is cyclohexyl, cyclopentyl, phenyl, naphthyl,
thienyl, imidazolyl, pyrimidyl, pyrazinyl, furanyl,
thiazolyl, or pyridyl, each of which is optionally
substituted at each substitutable position with groups
that are independently halogen, Ci-C alkyl, Ci-C
alkoxy, aryloxy, aryl-(Ci-C4alkoxy), Ci-C6 haloalkyl,
(such as CF3), Ci-C6 haloalkoxy (such as OCF3),
hydroxyl, hydroxy-(Cr C6 alkyl), -NR'R", -(C 1-C4
alkyl)-NR'R", -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R", -(Ci-C6 alkyl)-C(O)OR',
-(Ci-C6 alkyl)- C(0)NR'R", -NR'C(0)R", NO2, CN, oxo,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O)2 (Ci-C6 alkyl),
or -S(O)2 aryl, where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2 or 3 groups that are independently halogen,
hydroxyl, - NR'R" or Ci-C6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R";
or where two adjacent substituents of the C-ring C
-O-(CH 2)i_3-O-. In still another aspect, the
invention provides compounds of formula 4-2, i.e.,
compounds of formula I, 4, or 4-1, wherein the B-ring
is pyrazolyl, imidazolyl, pyrrolyl, triazolyl,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, pyridyl,
pyrimidyl, or isoxazolyl, each of which is optionally
substituted at a substitutable position with a group
that is independently Ci-C6 alkyl, Ci-C6 alkoxy,
-NR'R", -SO2-NR R", -C(0)NR'R", -NR'C(0)R",
-NR'C(0)NR'R", -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, NO2, CN, -C(O)OR', hydroxyl,
hydroxy-(Ci-C6 alkyl), halogen, -S(O)2 (Ci-C6 alkyl),
-S(O)2 aryl, halogen, Ci-C2 haloalkyl, Ci-C2
haloalkoxy, benzyl, or phenyl. In still another
aspect, the invention provides compounds of formula
4-3, i.e., compounds of formula I, 4, or 4-1, wherein
the B-ring has the formula:wherein R20 is hydrogen,
Ci-C6 alkyl, Ci-C6 alkoxy, -NR'R", -(Ci-C4
alkyl)-NR'R", -S(O) (Ci-C6 alkyl), hydroxyl, halogen,
CN, NO2, CH2F, CHF2, CF3, -C(O)OR', -C(0)NR'R",
-(Ci-C6 alkyl)-C(O)OR\ -(Cr C6 alkyl)-C(O)NR'R", or
phenyl, and R75 is hydrogen, Ci-C6 alkyl, Ci-C6
alkanoyl, phenyl-(Ci-C 6 alkanoyl)-, -C(0)NR'R", -S(O)
(Ci-C6 alkyl), -S(0) 2-aryl, -SO2NR R", phenyl,
phenyl-(Ci-C 6alkyl) (preferably phenethyl or benzyl,
more preferably, benzyl), phenylcarbonyl,
benzylcarbonyl, or heteroarylcarbonyl, where the
heteroaryl group is pyridyl, pyrimidyl, thienyl or
furanyl; where z is O, 1, or 2. In still another
aspect, the invention provides compounds of formula 5,
i.e., compounds of according to any one of formulas I,
4, 4-1, or 4-2, having the formula: Formula 5
stereoisomers, tautomers, mixtures of stereoisomers
and/or tautomers or pharmaceutically acceptable salts
thereof, wherein the C-ring is an optionally
substituted cyclohexyl, phenyl, thienyl, imidazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrrolyl, pyrazolyl, pyrimidyl, pyrazinyl, thiazolyl,
or pyridyl; R ,R3', R , Rio or Rn are independently
hydrogen, halogen, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, Ci-C6 alkoxy, Ci-C6 haloalkyl, Ci-C6
haloalkoxy, hydroxyl, hydroxy-(Ci-C 4 alkyl), CN, NO2,
aryloxy (such as phenyloxy), aryl-(Ci-C 4alkoxy) such
as benzyloxy, -SO2-(Ci-C 6 alkyl), -NR'R", Ci-C6
alkanoyl, -C(O)OR', -(Ci-C 4 alkyl)-C(O)OR', pyridyl,
phenyl, phenyl-(Ci-C 4 alkyl)-, -SO2-NR R",
-C(0)NR'R", -0C(0)NR'R", -NR'C(0)R", -NR'C(0)NR'R", or
-NR'C(0)0-R', where each R' and R" is independently
hydrogen, Ci-C6 alkyl, or phenyl, where the phenyl is
optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, Ci-C6 alkyl, Ci-C6
alkoxy, Ci-C6 alkanoyl, Ci-C4 haloalkyl, Ci-C4
haloalkoxy, CN OrNO2; orR4 and R3', or Rio and R3' and
the carbons to which they are attached form a benzo
ring. In another aspect, the invention provides
compounds of formula 6, i.e., compounds of formula 5,
wherein the C-ring is cyclohexyl, phenyl, thienyl,
imidazolyl, pyrimidyl, pyrazinyl, thiazolyl, or
pyridyl, each of which is optionally substituted at
each substitutable position with groups that are
independently halogen, Ci-C alkyl, Ci-C alkoxy,
aryloxy, aryl- (Ci-C4alkoxy), Ci-C haloalkyl, (such as
CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), -NR'R", -(Ci-C 4 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", - 0C(0)NR'R", -NR'C(0)NR'R",
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, oxo, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C -C6
alkenyl, C2-C6 alkynyl, -NR SO2R", -SO2-NR R", -S(O)
(Ci-C 6 alkyl), or -S(O) aryl, where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2 or 3 groups
that are independently halogen, hydroxyl, -NR'R" or
Ci-C 6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C 6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(C r C6 alkyl), or -NR'R"; or where two
adjacent substituents of the C-ring C -O-(CH 2)i_3-O-.
In still another aspect, the invention provides
compounds of formula 6-1, i.e., compounds of formula 6
wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, or isoxazolyl, each of which is
unsubstituted. In still another aspect, the invention
provides compounds of formula 6-2, i.e., compounds of
formula 6 wherein the B-ring has the formula: wherein
R20 is hydrogen, C1-C6 alkyl, C1-C6 alkoxy, -NR'R",
-(C r C4 alkyl)-NR'R", -S(O)2 (C1-C6 alkyl), hydroxyl,
halogen, CN, NO2, CH2F, CHF2, CF3, -C(O)OR',
-C(0)NR'R", -(Ci-C 6 alkyl)-C(O)OR\ -(Ci-C 6
alkyl)-C(O)NR'R", or phenyl, and R75 is hydrogen, Ci-C
6 alkyl, Ci-C 6 alkanoyl, phenyl-(Ci-C 6 alkanoyl)-,
-C(0)NR'R", -S(O)2 (Ci-C 6 alkyl), -S(O)2 -aryl ,
-SO2NR R", phenyl, phenyl-(Ci-C 6alkyl) (preferably
phenethyl or benzyl, more preferably, benzyl),
phenylcarbonyl, benzylcarbonyl, orheteroarylcarbonyl,
where the heteroaryl group is pyridyl, pyrimidyl,
thienyl or furanyl. In yet another aspect, the
invention provides compounds of formula 6-3, i.e.,
compounds of formula 6-2 wherein the B-ring has the
formula: In yet another aspect, the invention provides
compounds of formula 6-4, i.e., compounds of formula
6-2 wherein the B-ring has the formula: In yet another
aspect, the invention provides compounds of formula
6-5, i.e., compounds of formula 6-2 wherein the B-ring
has the formula: In yet another aspect, the invention
provides compounds of formula 6-6, i.e., compounds of
formula 6-2 wherein the B-ring has the formula: In a
further aspect, the invention provides compounds of
formula 6-6a, i.e., compounds according to any one of
formulas 6-2, 6-3, 6-4, 6-5, or 6-6, wherein R2o is
hydrogen, C1-C4 alkyl, CH2F, CHF2, CF3, -C(O)OR',
-S(O) (C1-C4 alkyl), or hydroxyl; and R75 is hydrogen,
C1-C4 alkyl, or -S(O)z -phenyl. In another aspect, the
invention provides compounds of formula 6-6b, i.e.,
compounds of formula 6-6a, wherein R2ois hydrogen or
methyl, and R75 is hydrogen or methyl. In yet another
aspect, the invention provides compounds of formula
6-6c, i.e., compounds of formula 6-6a, wherein R2ois
hydrogen or methyl, and R75 is hydrogen.In still yet
another aspect, the invention provides compounds of
formula 6-6d, i.e., compounds of formula 6-6a, wherein
R20 is hydrogen and R75 is hydrogen. In yet another
aspect, the invention provides compounds of formula
6-7, i.e., compounds of formula 6 wherein the B-ring
has the formula: wherein each R30 is independently
hydrogen, C1-C4 alkyl, C1-C4 alkoxy, -NR'R", C1-C4
alkythio, hydroxyl, halogen, CH2F, CHF2,CF3, or
phenyl. In still yet another aspect, the invention
provides compounds of formula 6-8, i.e., compounds of
formula 6-7 wherein the B-ring has the formula: . In
yet another aspect, the invention provides compounds
of formula 6-9, i.e., compounds of formula 6-7 wherein
the B-ring has the formula: . In yet another aspect,
the invention provides compounds of formula 6-10,
i.e., compounds of formula 6-7 wherein the B-ring has
the formula: In yet another aspect, the invention
provides compounds of formula 6-1 1, i.e., compounds
of formula 6-7 wherein the B-ring has the formula:In a
further aspect, the invention provides compounds of
formula 6-1 Ia, i.e., compounds according to any one
of formulas 6-8, 6-9, 6-10, or 6-1 1, wherein each R30
is independently hydrogen, C1-C4 alkyl, CH2F, CHF2, or
CF3. In another aspect, the invention provides
compounds of formula 6-1 Ib, i.e., compounds of
formula 6-1 Ia, wherein each R30 is independently
hydrogen or methyl. In still another aspect, the
invention provides compounds of formula 6-1 Ic, i.e.,
compounds of formula 6-1 Ia, wherein each R30 is
hydrogen. In yet still another aspect, the invention
provides compounds of formula 6-12, i.e., compounds of
formula 6 wherein the B-ring has the formula: In yet
another aspect, the invention provides compounds of
formula 6-13, i.e., compounds of formula 6-12 wherein
the B-ring has the formula: In yet another aspect, the
invention provides compounds of formula 6-14, i.e.,
compounds of formula 6-12 wherein the B-ring has the
formula: In yet another aspect, the invention provides
compounds of formula 6-15, i.e., compounds of formula
6-12 wherein the B-ring has the formula:In still
another aspect, the invention provides compounds of
formula 7, i.e., compounds of formulas 4, 4-1, 4-2,
4-3, 5, or any one of formulas 6, 6-1, 6-2, 6-3, 6-4,
6-5, 6- 6, 6-6a, 6-6b, 6-6c, 6-6d, 6-7, 6-8, 6-9,
6-10, 6-1 1, 6-1 Ia, 6-1 Ib, 6-1 Ic, 6-12, 6-13, 6-14,
or 6-15 wherein the C-ring is phenyl or cyclohexyl,
which is optionally substituted with 1, 2, 3, or 4
groups that are independently halogen, C1-C4 alkyl,
Ci-C alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4
haloalkyl (in another aspect, CF3), Ci-C 4 haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4
alkyl), -NR'R", -(Ci-C 4 alkyl)-NR'R", -NR C(O)O-(Ci-C
6 alkyl), -NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR',
-(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN, oxo,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C -C6 alkenyl, C2-C6
alkynyl, -S(O)z phenyl, or -S(O)z (Ci-C 6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2 or 3
groups that are independently halogen, hydroxy, -NR'R"
or Ci-C 6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C 6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF ), Ci-C 6 haloalkoxy (such as OCF ), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R" or where two
adjacent substituents from the C-ring form -O-(CH
2)i_3-O-. In one embodiment, the C-ring is an
optionally substituted phenyl. In another aspect, the
invention provides compounds of formula 7-1, i.e.,
compounds of formula 7 wherein the C-ring is
unsubstituted phenyl. In another aspect, the invention
provides compounds of formula 7-la, i.e., compounds of
formula 7 wherein the C-ring is unsubstituted
cyclohexyl. In another aspect, the invention provides
compounds of formula 7-2, i.e., compounds of formula
7, wherein the C-ring is phenyl substituted with 1 or
2 groups that are independently Cl, F, methyl, ethyl,
isopropyl, methoxy, ethoxy, CF3, OCF3, OH, CH2OH, NH2,
NH(CH 3), N(CH 3)2, or -OC(O)N(CH 3)2. In one
embodiment, the C-ring is bissubstituted with at least
one halogen. In another embodiment, the halogen is F.
In still another embodiment, the halogen is Cl. In
another embodiment, the C-ring is bis-substituted with
two halogens, which are the same or different. In
still another embodiment, the C-ring is substituted at
least at position 7. In another embodiment, the C-ring
is substituted at positions 7 and 8. In another
embodiment, the C-ring is monosubstituted with a
halogen. In another embodiment, the halogen is F. In
still another embodiment, the halogen is Cl. In still
another embodiment, the C-ring is substituted at
position 7. In yet another embodiment, the C-ring is
substituted at position 8.In another aspect, the
invention provides compounds of formula 7-2a, i.e.,
compounds of formula 7, wherein the C-ring is
cyclohexyl substituted with 1 or 2 groups that are
independently Cl, F, methyl, ethyl, isopropyl,
methoxy, ethoxy, CF3, OCF3, OH, CH2OH, NH2, NH(CH3),
N(CH3)2, or -OC(O)N(CH3)2. In yet another aspect, the
invention provides compounds of formula 7-3, i.e.,
compounds of formula 7, wherein the C-ring is phenyl
substituted with 1 or 2 groups that are Cl, F, methyl,
ethyl, isopropyl, methoxy, CF3, OCF3, OH,
-OC(O)N(CH3)2 or with two adjacent substituents
forming -O-(CH 2)i_3-O-. In one embodiment, the C-ring
is monosubstituted with a halogen. In another
embodiment, the halogen is Cl. In still another
embodiment, the halogen is F. In another embodiment,
the C-ring is substituted at the 7- position. In yet
another embodiment, the C-ring is substituted at the
8-position. In another embodiment, the C-ring is
bis-substituted at the 7- and 8-positions. In still
another embodiment, the C-ring is substituted at the
7- and 8-positions, with a group that is halogen,
methyl, or methoxy. In yet another embodiment, the two
groups are the same. In a further embodiment, the two
groups are the same, and are a halogen (such as F or
Cl). In yet another aspect, the invention provides
compounds of formula 7-3a, i.e., compounds of formula
7, wherein the C-ring is cyclohexyl substituted with 1
or 2 groups that are Cl, F, methyl, ethyl, isopropyl,
methoxy, CF3, OCF3,OH, or -OC(O)N(CH3)2. In still yet
another aspect, the invention provides compounds of
formula 7-3b, i.e., compounds of formula 7, wherein
the C-ring is phenyl substituted with 1 or 2 groups
that are independently -NR'C(0)0-(C r C6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -(Ci-C6
alkyl)-C(O)OR\ -(Ci-C6 alkyl)-C(O)NR'R", -NR'C(0)R",
-0C(0)NR'R", -NR'C(0)NR'R"; NO2, CN, phenyl, -S(O)
phenyl, or -S(O) (Ci-C6 alkyl), where the phenyl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C6 alkyl) or -NR'R". In one embodiment,
the C-ring is substituted at least at the 7-position.
In another embodiment, the C-ring is substituted at
least at the 8-position. In still yet another aspect,
the invention provides compounds of formula 7-3c,
i.e., compounds of formula 7, wherein the C-ring is
cyclohexyl substituted with 1 or 2 groups that are
independently -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -(Ci-C6
alkyl)-C(O)OR\ -(Ci-C4 alkyl)-C(O)NR'R", -NR'C(0)R",
-0C(0)NR'R", -NR'C(0)NR'R"; NO2, CN, phenyl, -S(O)2
phenyl, or -S(O)2 (C1-C6 alkyl), where the phenyl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that areindependently Ci-C alkyl,
Ci-C alkoxy, halogen, Ci-C haloalkyl (such as CF3),
Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
aspect, the invention provides compounds of formula
7-3d, i.e., compounds of formula 7, wherein the C-ring
is phenyl substituted with 1 or 2 groups that are
independently C1-C4 alkyl, C -C6 alkenyl, C -C6
alkynyl, where the alkyl, alkenyl and alkynyl portions
of the above are unsubstituted or substituted with 1
or 2 groups that are independently halogen, hydroxy,
-NR'R" or Ci-C alkoxy. In one embodiment, the C-ring
is substituted at least at the 7-position. In another
embodiment, the C-ring is substituted at least at the
8-position. In still another aspect, the invention
provides compounds of formula 7-3e, i.e., compounds of
formula 7, wherein the C-ring is cyclohexyl
substituted with 1 or 2 groups that are independently
Ci-C4 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxy, -NR'R" or Ci-C4
alkoxy. In still another aspect, the invention
provides compounds of formula 7-3f, i.e., compounds of
formula 7, wherein the C-ring is phenyl substituted
with 1 or 2 groups that are independently -C(O)OH,
-C(O)O-(Ci-C6 alkyl), NO2, CN, or phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C6 alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C6
alkyl), or -NR'R". In one embodiment, the C-ring is
substituted at 



least at the 7-position. In another embodiment, the
C-ring is substituted at least at the 8- position. In
still another aspect, the invention provides compounds
of formula 7-3g, i.e., compounds of formula 7, wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently -C(O)OH, -C(O)O-(Ci-C6
alkyl), NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In yet another aspect, the invention provides
compounds of formula 7-3h, i.e., compounds of formula
7, wherein the C-ring is phenyl substituted with 1 or
2 groups that are independently Ci-C4 alkyl, Ci-C4
alkoxy, halogen, -C(0)NR'R", -NR'C(0)R", -0C(0)NR'R",
-NR'C(O)NR'R", -NR C(O)O-(Ci-C6 alkyl), or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci- C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
asOCF3), hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R".
In one embodiment, the C-ring is substituted at least
at the 7-position. In another embodiment, the C-ring
is substituted at least at the 8-position. In yet
another aspect, the invention provides compounds of
formula 7-3i, i.e., compounds of formula 7, wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently Ci-C4 alkyl, Ci-C4
alkoxy, halogen, -C(O)NR'R", -NR'C(O)R", -OC(O)NR'R",
-NR'C(0)NR'R", -NR C(O)O-(Ci-C6 alkyl) or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci- C alkyl, Ci-C alkoxy, halogen, Ci-C
haloalkyl (such as CF3), Ci-C6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
another aspect, the invention provides compounds of
formula 7-4, i.e., compounds of any one of formulas 7,
7-1, 7-la, 7-2, 7-2a, 7-3, 7-3a, 7-3b, 7-3c, 7-3d,
7-3e, 7-3f, 7-3g, 7- 3h, 7-3i, wherein the B-ring has
the formula: wherein R20 is hydrogen, Ci-C6 alkyl,
Ci-C6 alkoxy, -NR'R", -(Ci-C4 alkyl)-NR'R", -S(O)
(Ci-C6 alkyl), hydroxyl, halogen, CN, NO2, CH2F, CHF2,
CF3, -C(O)OR', -C(0)NR'R", -(Ci-C6 alkyl)-C(O)OR',
-(Ci-C6 alkyl)-C(O)NR'R", or phenyl; and R75 is H or
Ci-C4 alkyl (such as methyl or ethyl). In one
embodiment, R2o is hydrogen or methyl. In another
embodiment, R2ois hydrogen. In still another
embodiment, R2oand R7 are both H. In yet still another
aspect, the invention provides compounds of formula
7-4a, i.e., compounds of formula 7-4, wherein R4 is
halogen, Ci-C6 haloalkyl, or Ci-C6 haloalkoxy; R3, R3'
, Rio and Rn are independently halogen, methyl or
hydrogen; and R2 is hydrogen, Ci-C3 alkyl, or C3-C6
cycloalkyl. In one embodiment, R4 is Cl, while R3,
R3', Rio and Rn are H. In yet still another aspect,
the invention provides compounds of formula 7-4aa,
i.e., compounds of formula 7-4a, wherein R4 is Cl, F,
CH2F, CHF2, CF3, OCH2F, OCHF2, or OCF3; R3, R3' , Rio
and Rn are independently Cl, F, methyl or hydrogen;
and R2 is independently hydrogen, methyl, ethyl,
propyl, isopropyl, or cyclopropyl. In one embodiment,
Ri is hydrogen or methyl. In another embodiment, Ri is
hydrogen. In yet still another aspect, the invention
provides compounds of formula 7-4al, i.e., compounds
of formula 7-4, wherein R4 is halogen (in one aspect,
chloro or fluoro) Ci-C6haloalkyl or Ci-C haloalkoxy;
R3, R3', Rio and Rn are independently halogen, methyl
or hydrogen; and R is NO or CN. In yet still another
aspect, the invention provides compounds of formula
7-4a2, i.e., compounds of formula 7-4, wherein R4 is
halogen (in one aspect, chloro or fluoro) Ci-C6
haloalkyl or Ci-C haloalkoxy; R3, R3', Rio and Rn are
independently halogen, methyl or hydrogen; and R2 is
C2-C6 alkenyl or C2-C6 alkynyl. In yet still another
aspect, the invention provides compounds of formula
7-4a3, i.e., compounds of formula 7-4, wherein R4 is
halogen (in one aspect, chloro or fluoro) Ci-C6
haloalkyl or Ci-C6 haloalkoxy; R3, R3', Rio and Rn are
independently halogen, methyl or hydrogen; and R2 is
C1-C4 haloalkyl. In one embodiment, R4 is Cl, while
R3, R3', Rio and Rn are H. In still another aspect,
the invention provides compounds of formula 7-4a4,
i.e., compounds of formula 7-4, 7-4a, 7-4al, 7-4a2, or
7-4a3 wherein Ri is hydrogen. In still yet another
aspect, the invention provides compounds of formula
7-4a5, i.e., compounds of formula 7-4, wherein Ri and
R2 combined are oxo. In still yet another aspect, the
invention provides compounds of formula 7-4a6, i.e.,
compounds of formula 7-4, wherein Ri and R2 combined
are =N-0R where R is hydrogen, Ci-C6 alkyl, aryl (such
as phenyl) or arylalkyl (such as benzyl or phenethyl).
In yet another aspect, the invention provides
compounds of formula 7-4a7, i.e., compounds of formula
7-4, wherein Ri and R2 together with the carbon to
which they are attached form a C3-C6 cycloalkyl group.
In yet another aspect, the invention provides
compounds of formula 7-4a8, i.e., compounds of formula
7-4, wherein Ri and R2 together with the carbon to
which they are attached form a cyclopropyl group. In
yet another aspect, the invention provides compounds
of formula 7-4a9, i.e., compounds of formula 7-4 or
7-4a, wherein Ri is hydrogen and R2 is cyclopropyl. In
one embodiment, the compound is racemic. In another
embodiment, the compound is enantiomerically enriched.
In yet another aspect, the invention provides
compounds of formula 7-4alO, i.e., compounds of
formula 7-4 or 7-4a, wherein R4 is CF ; Ri is H; R2 is
H, or C3-C6 cycloalkyl; R2o is H or methyl; R75 is H
or methyl; and the C-ring is phenyl substituted with
two halogens.In yet still another aspect, the
invention provides compounds of formula 7-4b, i.e.,
compounds according to any one of formulas 7, 7-1, 7-
Ia, 7-2, 7-2a, 7-3, 7-3a, 7-3b, 7-3c, 7- 3d, 7-3e,
7-3f, 7-3g, 7-3h, 7-3i, 7-4, wherein R2 is -X(CO)Y or
-(C(Rs) 2V 4X(CO)Y. In yet still another aspect, the
invention provides compounds of formula 7-4c, i.e.,
compounds of formula 7-4b, wherein X is O; and Y is
-NR60R70 or -N(R3o)(CH2)2-6NR6oR7o; where R o and R70
are independently selected from: hydrogen, methyl,
ethyl, (C3 -Cs^ycloalkyl, aryl-(Ci-C 6 alkyl) (such as
benzyl or phenethyl), 4-pyridylmethyl, or R o and R70
taken together with the nitrogen atom to which they
are bound form a heterocycloalkyl group selected from:
where each R80 is independently unsubstituted Ci-C 4
alkyl or Ci-C 4 alkyl substituted with hydroxyl or
halogen; each R90 is independently hydrogen,
unsubstituted Ci-C 4 alkyl, Ci-C 4 alkyl substituted
with hydroxyl or halogen, unsubstituted C3-C8
cycloalkyl, C -Cs cycloalkyl substituted with one or
more (e.g., 1-4) R50groups, phenyl-(Ci-C 4 alkyl)-,
pyridyl-(Ci-C 4 alkyl)-, thienyl-(Ci-C 4 alkyl),
-C(O)O-(Ci-C 4 alkyl), -C(O)Ophenyl, -SO2-(Ci-Ce
alkyl), -SO2-phenyl, unsubstituted phenyl, phenyl
substituted with one or more (e.g., 1-4) R50 groups,
pyridyl, thienyl, pyridyl substituted with one or more
(e.g., 1-4) R50 groups, thienyl substituted with one
or more (e.g., 1-4) R50 groups, where each R50 is
independently selected from: halogen, Ci-C alkyl, Ci-C
haloalkyl, -OH, -0-(Ci-C 4 alkyl), OCF3, -CN,
-NR60R7O, -C(O)O-(Ci-C 4 alkyl), -CONR 60R7O,-(Ci-C6
alkyl)-NR60R70, -NR60CO-(Ci-C4 alkyl), -NR60CO-phenyl,
-NR60COpyridyl, -NR60CO-thienyl, and -NR60CONR60R70;
each Ri00 is independently hydrogen or Ci-C alkyl;
each r is Oto 4; and each s is Oto 3. In yet still
another aspect, the invention provides compounds of
formula 7-4cl, i.e., compounds of formula 7-4b,
wherein Y is -0-(Ci-C 6 alkyl). In one embodiment, Y
is -O- (Ci-C4 alkyl). In yet still another aspect, the
invention provides compounds of formula 7-4c2, i.e.,
compounds of formula 7-4b, wherein Y is -O-phenyl. In
yet still another aspect, the invention provides
compounds of formula 7-4d, i.e., compounds of formula
7-4c, wherein said group is a group of the formula:
and said group is a group of the formula: In a further
aspect, the invention provides compounds of formula
7-4dl, i.e., compounds according to any one of
formulas, 7-4b, 7-4c, 7-4cl, 7-4c2, or 7-4d, wherein
Ri is H or Ci-C4 alkyl. In one embodiment, Ri is H or
methyl. In another embodiment, Ri is H. In still
another aspect, the invention provides compounds of
formula 7-5, i.e., compounds of formulas 4, 4-1, 4-2,
4-3, 5, or any one of formulas 6, 6-1, 6-2, 6-3, 6-4,
6-5, 6- 6, 6-6a, 6-6b, 6-6c, 6-6d, 6-7, 6-8, 6-9,
6-10, 6-1 1, 6-1 Ia, 6-1 Ib, 6-1 Ic, 6-12, 6-13, 6-14,
or 6-15 wherein the C-ring isor N-oxide derivatives
thereof, each of which is optionally substituted with
1, 2, or 3 groups that are independently halogen,
C1-C4 alkyl, C1-C4 alkoxy, aryloxy, aryl-(Ci-C4
alkoxy), Ci-C haloalkyl (in another aspect, CF3), Ci-C
4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R"; -(C
1-C6 alkyl)-C(O)OR', -(Cr C6 alkyl)- C(0)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z (C1-
C6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In one embodiment, the invention provides
compounds of wherein the C-ring is pyridyl or pyridyl
N-oxide substituted with 1 or 2 groups that are
independently -NR C(O)O- (Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -(Ci-C 6
alkyl)-C(O)OR', -(C 1- C6 alkyl)-C(O)NR'R",
-NR'C(0)R", -0C(0)NR'R", -NR'C(O)NR'R"; NO2, CN,
phenyl, -S(O)z aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl) or -S(O)z (Ci-C 6 alkyl) where the aryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C 6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In an alternative
embodiment, the C-ring is pyridyl or pyridyl N-oxide
substituted with 1 or 2 groups that are independently
Ci-C 4 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxy, -NR'R" or Ci-C 4
alkoxy. In another alternative embodiment, the C-ring
is pyridyl or pyridyl N-oxide substituted with 1 or 2
groups that are independently -C(O)OH, -C(O)O-(Ci-C 4
alkyl), NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C 6 alkyl, Ci-C 6 alkoxy,
halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C 6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In still anotheralternative
embodiment, the C-ring is pyridyl or pyridyl N-oxide
substituted with 1 or 2 groups that are independently
Ci-C4 alkyl, Ci-C4 alkoxy, halogen, -C(O)NR'R",
-NfTC(O)R", -OC(O)N-(Ci-C 6 alkyl)2, -NR C(O)O-(Ci-C6
alkyl), -NR'C(O)O-phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as 0CF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In still another aspect, the invention provides
compounds of formula 7-5a, i.e., compounds of formulas
4, 4-1, 4-2, 4-3, 5, or any one of formulas 6, 6-1,
6-2, 6-3, 6-4, 6-5, 6- 6, 6-6a, 6-6b, 6-6c, 6-6d, 6-7,
6-8, 6-9, 6-10, 6-1 1, 6-1 Ia, 6-1 Ib, 6-1 Ic, 6-12,
6-13, 6-14, or 6-15 wherein the C-ring is each of
which is optionally substituted with 1 or 2, groups
that are independently halogen, Ci-C4 alkyl, Ci-C4
alkoxy, aryloxy, aryl-(Ci-C4 alkoxy), Ci-C4 haloalkyl
(in another aspect, CF3), Ci-C4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl),
-NR'R", -(Ci-C4 alkyl)-NR'R", -NR C(O)O-(C1-C6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR'C(0)NR'R"; -(C1-C6 alkyl)-C(O)OR\
-(Ci-C6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN, benzyl,
phenyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
furanyl, thienyl, C2-C6 alkenyl, C2-C6 alkynyl, -NR'
SO2R", -SO2-NR R", -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl), or -S(O)z (Ci-C6 alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2 or 3 groups
that are independently halogen, hydroxyl, -NR'R" or
Ci-C6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF ), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In one embodiment,
the invention provides compounds wherein the C-ring is
pyrimidinyl substituted with 1 or 2 groups that are
independently - NR' C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -(Cr C6
alkyl)- C(O)OR', -(Ci-C6 alkyl)-C(O)NR'R", -NR'C(0)R",
-0C(0)NR'R", NO2, CN, phenyl, -S(O)z aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl) or -S(O)z (Ci-C6 alkyl) where
the aryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl),or -NR'R".
In an alternative, the C-ring is pyrimidinyl
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C -C alkenyl, C -C alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or Ci-C
alkoxy. In a further alternative embodiment, the
C-ring is pyrimidinyl substituted with 1 or 2 groups
that are independently - COOH, -C(O)O-(Ci-C 4 alkyl),
NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In still another alternative embodiment, the
C-ring is pyrimidinyl substituted with 1 or 2 groups
that are independently Ci-C 4 alkyl, Ci-C 4 alkoxy,
halogen, -C(0)NR'R", -NR'C(0)R", -OC(O)N-(Ci-C 6
alkyl) 2, -NR C(O)O-(C 1-C6 alkyl), -NR'C(O)O-phenyl,
where the phenyl group is optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C 6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF ), C1- C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
aspect, the invention provides compounds of formula
7-5b, i.e., compounds of formulas 4, 4-1, 4-2, 4-3, 5,
or any one of formulas 6, 6-1, 6-2, 6-3, 6-4, 6-5, 6-
6, 6-6a, 6-6b, 6-6c, 6-6d, 6-7, 6-8, 6-9, 6-10, 6-1 1,
6-1 Ia, 6-1 Ib, 6-1 Ic, 6-12, 6-13, 6-14, or 6-15,
wherein the C-ring is which is optionally substituted
with 1 or 2, groups that are independently halogen,
C1- C4 alkyl, Ci-C 4 alkoxy, aryloxy, aryl-(Ci-C
4alkoxy), Ci-C 4 haloalkyl (in another aspect, CF3),
Ci-C 4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(C 1- C4
alkyl)-NR'R", -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)Ophenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Cr C6 alkyl)-C(O)OR\
-(C 1-C6 alkyl)- C(0)NR'R", -NR'C(0)R", NO2, CN,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (C1- C6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2, or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C 6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl),or
-NR'R". In one embodiment, the invention provides
compounds wherein the C-ring is pyrazine substituted
with 1 or 2 groups that are independently -NR
C(O)O-(Ci-C alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(0)NR'R", -(Ci-C6 alkyl)-C(O)OR\ -(Ci-C6 alkyl)-
C(0)NR'R", -NR'C(0)R", -OC(O)N(Ci-C6 alkyl)2, NO2, CN,
phenyl, -S(O) aryl (where the aryl group is preferably
naphthyl or phenyl, still more preferably, phenyl) or
-S(O)z (Ci-C6 alkyl) where the aryl portions of the
above are optionally substituted with 1, 2, 3, or 4
groups that are independently Ci-C6 alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci- C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In an alternative embodiment, the
C-ring is pyrazine substituted with 1 or 2 groups that
are independently C1- C alkyl, C2-C6 alkenyl, C2-C6
alkynyl, where the alkyl, alkenyl and alkynyl portions
of the above are unsubstituted or substituted with 1
or 2 groups that are independently halogen, hydroxyl,
-NR'R" or C1-C4 alkoxy. In another alternative aspect,
the C-ring is pyrazine substituted with 1 or 2 groups
that are independently -C(O)OH, -C(O)O-(Ci-C 4 alkyl),
NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF ), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In still another alternative embodiment, the C-ring is
pyrazine substituted with 1 or 2 groups that are
independently Ci-C4 alkyl, Ci-C4 alkoxy, halogen,
-C(0)NR'R", -NR'C(0)R", -OC(O)N(C1- C6 alkyl)2, -NR
C(O)O-(C1-C6 alkyl) or -NR'C(O)O-phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C6 alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In still another aspect, the
invention provides compounds of formula 7-5c, i.e.,
compounds of formulas 4, 4-1, 4-2, 4-3, 5, or any one
of formulas 6, 6-1, 6-2, 6-3, 6-4, 6-5, 6- 6, 6-6a,
6-6b, 6-6c, 6-6d, 6-7, 6-8, 6-9, 6-10, 6-1 1, 6-1 Ia,
6-1 Ib, 6-1 Ic, 6-12, 6-13, 6-14, or 6-15 wherein the
C-ring is:each of which is optionally substituted with
1 or 2 groups that are independently halogen, C1- C
alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C4 alkoxy),
Ci-C4 haloalkyl (in another aspect, CF3), Ci-C4
haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C4 alkyl), -NR'R", -(Ci-C6 alkyl)-NR'R",
-NR' C(O)O-(Ci-C6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R";
-(Ci-C6 alkyl)-C(O)OR', -(Ci-C6 alkyl)- C(0)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z (Ci-
C6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF ), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R".
In still another aspect, the invention provides
compounds of formula 7-5cl, i.e., compounds of formula
7-5c wherein the C-ring is: In still another aspect,
the invention provides compounds of formula 7-5d,
i.e., compounds of formula 4, 4-1, 4-2, 4-3, 5, or any
one of formulas 6, 6-1, 6-2, 6-3, 6-4, 6-5, 6- 6,
6-6a, 6-6b, 6-6c, 6-6d, 6-7, 6-8, 6-9, 6-10, 6-1 1,
6-1 Ia, 6-1 Ib, 6-1 Ic, 6-12, 6-13, 6-14, or 6-15,
wherein the C-ring is: each of which is optionally
substituted with 1 or 2 groups that are independently
halogen, Ci-C4 alkyl, Ci-C4 alkoxy, aryloxy,
aryl-(Ci-C4 alkoxy), Ci-C4 haloalkyl (in another
aspect, CF3), Ci-C4 haloalkoxy (in another aspect,
OCF3), hydroxyl, hydroxy-(Ci-C4 alkyl), -NR'R",
-(Ci-C6 alkyl)-NR'R", -NR C(O)O-(C1-C6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Cr C6 alkyl)-C(O)OR\
-(Cr C6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN, benzyl,
phenyl, oxazolyl, pyrazolyl, thiazolyl,pyridyl,
furanyl, thienyl, C2-C6 alkenyl, C2-C6 alkynyl, -NR
SO2R", -SO2-NR R", -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl), or -S(O)z (Ci-C alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2, or 3 groups
that are independently halogen, hydroxyl, -NR'R" or
Ci-C6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
aspect, the invention provides compounds of formula
7-5dl, i.e., compounds of formula 7-5d wherein the
C-ring is: In still another aspect, the invention
provides compounds of formula 7-5d2, i.e., compounds
of formula 7-5d wherein the C-ring is: In another
aspect, the invention provides compounds of formula
7-6, i.e., compounds of formula 7-5, 7-5a, 7-5b, 7-5c
or 7-5d, wherein the C-ring is unsubstituted. In
another aspect, the invention provides compounds of
formula 7-7, i.e., compounds of formula 7-5, 7-5a,
7-5b, 7-5c or 7-5d, wherein the C-ring is substituted
with 1 or 2 groups that are independently Cl, F,
methyl, ethyl, isopropyl, methoxy, ethoxy, CF3, OCF3,
OH, or C(O)CH3. In yet another aspect, the invention
provides compounds of formula 7-8, i.e., compounds of
formula 7-5, 7-5a, 7-5b, 7-5c or 7-5d, wherein the
C-ring is substituted with 1 or 2 groups that are Cl,
F, or methyl. In still yet another aspect, the
invention provides compounds of formula 7-9, i.e.,
compounds according to any one of formulas 7-5, 7-6,
7-7, or 7-8, where the C-ring has the following
structure:In still yet another aspect, the invention
provides compounds of formula 7-10, i.e., compounds
according to any one of formulas 7-5, 7-6, 7-7, or
7-8, where the C-ring has the following structure: In
still yet another aspect, the invention provides
compounds of formula 7-1Oa, i.e., compounds according
to any one of formulas 7-5, 7-6, 7-7, or 7-8, where
the C-ring has the following structure: In still yet
another aspect, the invention provides compounds of
formula 7-1 1, i.e., compounds according to any one of
formulas 7-5, 7-6, 7-7, or 7-8, where the C-ring has
the following structure: In still yet another aspect,
the invention provides compounds of formula 7-1 Ia,
i.e., 



compounds according to formula 7-5, where the C-ring
has the following structure: In still yet another
aspect, the invention provides compounds of formula
7-12, i.e., compounds according to any one of formulas
7-5, 7-6, 7-7, or 7-8, where the C-ring has the
following structure: In a further aspect, the
invention provides compounds of formula 7-12a, i.e.,
compounds of formula 4, 4-1, 4-2, 4-3, 5, or any one
of formulas 6, 6-1, 6-2, 6-3, 6-4, 6-5, 6- 6, 6-6a,
6-6b, 6-6c, 6-6d, 6-7, 6-8, 6-9, 6-10, 6-1 1, 6-1 Ia,
6-1 Ib, 6-1 Ic, 6-12, 6-13, 6-14, or 6-15, wherein the
C-ring is thiazolyl, which is optionally substituted
with 1 or 2 groups that are independently halogen,
C1-C4 alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C 4
alkoxy), Ci-C 4haloalkyl (in another aspect, CF3),
C1-C4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR' C(O)NR' R";
-(Ci-C 6 alkyl)-C(O)OR', -(C 1-C6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C -C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z
(Ci-C 6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(C r C6 alkyl), or
-NR'R". In another aspect, the invention provides
compounds of formula 7-12b, i.e., compounds of formula
7- 12a, wherein the thiazolyl ring is substituted with
one group that is halogen, C1-C4 alkyl, C1-C4 alkoxy,
or benzyl. In still another aspect, the invention
provides compounds of formula 7-12c, i.e., compounds
of formula 7-12a, wherein the thiazolyl ring is
substituted with C1-C4 alkyl. In yet another aspect,
the invention provides compounds of formula 7-12d,
i.e., compounds of formula 7- 12a, wherein the
thiazolyl ring is substituted with Ci-C haloalkyl (in
another aspect, CF3), C1-C4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(Ci- C4 alkyl),
-NR'R", or -(C r C6 alkyl)-NR'R". In yet still another
aspect, the invention provides compounds of formula
7-12e, i.e., compounds of formula 7-12a, wherein the
thiazolyl ring is substituted with C2-C4 alkyl, -(C 1-
C4 alkyl)-C(O)OR\ or -(Ci-C 4 alkyl)-C(O)NR'R". In
another aspect, the invention provides compounds of
formula 7-12f, i.e., compounds of formula 7-12a,
wherein the thiazolyl ring is: In yet still another
aspect, the invention provides compounds of formula
7-13, i.e., compounds according to any one of formulas
7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl, 7-5d2, 7-6,
7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia, 7-12,
7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f, wherein
R2 is -X(CO)Y or -(C(R 3)2)i 4X(CO)Y.In still another
aspect, the invention provides compounds of formula 7-
13a, i.e., compounds according to any one of formulas
7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl, 7-5d2, 7-6,
7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia, 7-12,
7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f, wherein
R2 is hydrogen, Ci-C 3 alkyl or C3-C6 cycloalkyl. In
still another aspect, the invention provides compounds
of formula 7-13b, i.e., compounds according to any one
of formulas 7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl,
7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia,
7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f,
wherein R2 is NO2 or CN. In still another aspect, the
invention provides compounds of formula 7- 13c, i.e.,
compounds according to any one of formulas 7-5, 7-5a,
7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl, 7-5d2, 7-6, 7-7, 7-8,
7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia, 7-12, 7-12a, 7-12b,
7-12c, 7-12d, 7-12e, or 7-12f, wherein R2 is C2-C
alkenyl or C2-C alkynyl. In still another aspect, the
invention provides compounds of formula 7-13d, i.e.,
compounds according to any one of formulas 7-5, 7-5a,
7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl, 7-5d2, 7-6, 7-7, 7-8,
7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia, 7-12, 7-12a, 7-12b,
7-12c, 7-12d, 7-12e, or 7-12f, wherein R2 is C1-C4
haloalkyl. In still another aspect, the invention
provides compounds of formula 7-13e, i.e., compounds
according to any one of formulas 7-5, 7-5a, 7-5b,
7-5c, 7-5cl, 7-5d, 7-5dl, 7-5d2, 7-6, 7-7, 7-8, 7-9,
7-10, 7-1Oa, 7-1 1, 7-1 Ia, 7-12, 7-12a, 7-12b, 7-12c,
7-12d, 7-12e, 7-12f, 7- 13, 7-13a, 7-13b, 7-13c, or
7-13d, wherein Ri is hydrogen. In still yet another
aspect, the invention provides compounds of formula
7-13f, i.e., compounds according to any one of
formulas 7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl,
7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia,
7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f,
wherein Ri and R2 combined are oxo. In still yet
another aspect, the invention provides compounds of
formula 7-13g, i.e., compounds according to any one of
formulas 7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl,
7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia,
7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f,
wherein Ri and R2 combined are =N-OR, where R is
hydrogen, Ci-C 6 alkyl, aryl (such as phenyl) or
arylalkyl (such as benzyl or phenethyl). In yet
another aspect, the invention provides compounds of
formula 7-13h, i.e., compounds according to any one of
formulas 7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl,
7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia,
7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f,
wherein Ri and R2 together with the carbon to which
they are attached form a C -C6 cycloalkyl group.In yet
another aspect, the invention provides compounds of
formula 7-13i, i.e., compounds according to any one of
formulas 7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl,
7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia,
7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f,
wherein Ri and R together with the carbon to which
they are attached form a cyclopropyl group. In yet
another aspect, the invention provides compounds of
formula 7-13J, i.e., compounds according to any one of
formulas 7-5, 7-5a, 7-5b, 7-5c, 7-5cl, 7-5d, 7-5dl,
7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1, 7-1 Ia,
7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f,
wherein Ri is hydrogen and R is cyclopropyl. In one
embodiment, the compound is racemic. In another
embodiment, the compound is enantiomerically enriched.
In yet still another aspect, the invention provides
compounds of formula 7-14, i.e., compounds of formula
7-13, wherein, X is O; and Y is -NR60R70 or
-N(R3o)(CH2)2-6NR6oR7o; where R O and R70 are
independently selected from: hydrogen, methyl, ethyl,
-(C3 -Cg)cycloalkyl, aryl-(Ci-C6 alkyl) (such as
benzyl or phenethyl), 4-pyridylmethyl, R o and R70
taken together with the nitrogen atom to which they
are bound form a heterocycloalkyl group selected from
where each Rgo is independently unsubstituted C1-C4
alkyl or C1-C4 alkyl substituted with hydroxyl or
halogen; each R90 is independently hydrogen,
unsubstituted C1-C4 alkyl, C1-C4 alkyl substituted
with hydroxyl or halogen, unsubstituted C -Cg
cycloalkyl, C -Cg cycloalkyl substituted with one or
more (e.g., 1-4) R50 groups, phenyl-(Ci-C4 alkyl),
pyridyl-(Ci-C 4 alkyl), thienyl-(d-C 4 alkyl),
-C(O)O-(Ci-C 4 alkyl), -C(O)Ophenyl, -SO2-(Ci-C
6alkyl), -SO2-phenyl, unsubstituted phenyl,
phenylsubstituted with one or more (e.g., 1-4) R50
groups, pyridyl, thienyl, pyridyl substituted with one
or more (e.g., 1-4) R50 groups, thienyl substituted
with one or more (e.g., 1-4) R50 groups, where each
R50 is independently selected from: halogen, Ci-C 6
alkyl, Ci-C 6 haloalkyl, -OH, -O (Ci-C 4 alkyl), OCF3,
-CN, -NR60R7O, -C(O)O-(Ci-C 4 alkyl), -CONR 60RVO,
-(Ci-C 6alkyl)-NR 60R70, -NR60CO-(Ci-C 4 alkyl),
-NRd0CO-phenyl, -NR 60COpyridyl, -NR 60CO-thienyl, and
-NR60CONR 60R70, each Ri00 is independently hydrogen
or Ci-C 4 alkyl; each r is Oto 4; and each s is Oto 3.
In yet still another aspect, the invention provides
compounds of formula 7-15, i.e., compounds of formula
7-14, wherein said group is a group of the formula:
and said group is a group of the formula: In yet still
another aspect, the invention provides compounds of
formula 7-16, i.e., compounds of formula 7-13, wherein
Y is -0-(Ci-C 6 alkyl). In one embodiment, Y is -O-
(Ci-C 4 alkyl). In yet still another aspect, the
invention provides compounds of formula 7-17, i.e.,
compounds of formula 7-13, wherein Y is -O-phenyl.In a
further aspect, the invention provides compounds of
formula 7-18, i.e., compounds according to any one of
formulas, 7-14, 7-15, 7-16, or 7-17, wherein Ri is H
or C1-C4 alkyl. In one embodiment, Ri is H or methyl.
In another embodiment, Ri is H. In still yet another
aspect, the invention provides compounds of formula 8,
i.e., compounds according to formula 6 or any one of
formulas 7, 7-1, 7-la, 7-2, 7-2a, 7-3, 7-3a, 7-3b,
7-3c, 7-3d, 7-3e, 7-3 f, 7-3g, 7-3h, 7-3i, 7-4, 7-4a,
7-4aa, 7-4al, 7-4a2, 7-4a3, 7-4a4, 7- 4a5, 7-4a6,
7-4a7, 7-4a8, 7-4a9, 7-4alO, 7-4b, 7-4c, 7-4cl, 7-4c2,
7-4d, 7-4dl, 7-5, 7-5a, 7- 5b, 7-5c, 7-5cl, 7-5d,
7-5dl, 7-5d2, 7-6, 7-7, 7-8, 7-9, 7-10, 7-1Oa, 7-1 1,
7-1 Ia, 7-12, 7-12a, 7-12b, 7-12c, 7-12d, 7-12e,
7-12f, 7-13, 7-13a, 7-13b, 7-13c, 7-13d, 7-13e, 7-13f,
7-13g, 7- 13h, 7-13i, 7-13J, 7-14, 7-15, 7-16, 7-17,
or 7-18 wherein R3 and R ' are hydrogen, halogen, Ci-C
alkyl, Ci-C alkoxy, CF3, CN; R4 is hydrogen, halogen,
Ci-C 6 alkyl, Ci-C 6 alkoxy, Ci-C 6 haloalkyl, Ci-C 6
haloalkoxy, CN, -SO2-(Ci-C 6 alkyl), or -NR'R", Rio
and Rn are independently hydrogen, or methyl. In still
yet another aspect, the invention provides compounds
of formula 8-1, i.e., compounds of formula 8, wherein
R3 and R3' are independently hydrogen, halogen, or
methyl. In still yet another aspect, the invention
provides compounds of formula 8-2, i.e., compounds of
formula 8, wherein R4 is hydrogen, F, Cl, Ci-C 6
alkoxy, CH2F, CHF2, CF3, OCF3, OCHF2, OCH2F, or CN. In
still yet another aspect, the invention provides
compounds of formula 8-3, i.e., compounds of formula 8
wherein R4 is, -SO2-(Ci-C 6 alkyl), or -NR'R". In
still yet another aspect, the invention provides
compounds of formula 8-4, i.e., compounds according to
any one of formulas 8, 8-1, 8-2,or 8-3, wherein R3,
R3' Rio and Rn are hydrogen. In still yet another
aspect, the invention provides compounds of formula
8-5, i.e., compounds of formula 8, 8-1, 8-2, or 8-4,
wherein R4 is CF3. In still yet another aspect, the
invention provides compounds of formula 8-6, i.e.,
compounds of formula 8, 8-1, 8-2, or 8-4, wherein R4
is chloro. In one embodiment, R4 is Cl, while R3, R3',
Rio and Rn are H. In still yet another aspect, the
invention provides compounds of formula 8-7, i.e.,
compounds of formula 8, 8-1, 8-2, or 8-4, wherein R4
is fluoro. In still yet another aspect, the invention
provides compounds of formula 8-8, i.e., compounds of
formula 8, 8-1, 8-2, or 8-4, wherein R4 is OCF3.In
still another aspect, the invention provides compounds
of formula 8-9, i.e., compounds of formula 8-5. 8-6,
8-7 or 8-8, wherein the B-ring is a pyrazolyl ring,
the C ring is a phenyl ring optionally substituted
with halogen, Ci-C alkyl, Ci-C alkoxy, haloalkyl,
haloalkoxy, OH or OC(O)N(Ci-C6 alkyl)2; Ri is hydrogen
or Ci-C6 alkyl, and R2 is hydrogen, Ci-C6 alkyl, C -C6
cycloalkyl, or haloalkyl. In one embodiment, the
C-ring is substituted at least at the 7-position. In
another embodiment, the C-ring is substituted at least
at the 8- position. In still another embodiment, the
C-ring is substituted at the 7- and 8-positions. In
still another aspect, the invention provides compounds
of formula 8-10, i.e. compounds of formula 8-5, 8-6,
8-7, or 8-8, wherein the B-ring is a pyrazolyl ring,
the C ring is a phenyl ring optionally substituted
with one or more groups that are independently halogen
(such as F or Cl), Ci-C6 alkyl, Ci-C6 alkoxy,
haloalkyl (such as CF3), haloalkoxy (such as OCF3), OH
or OC(O)N(Ci-C 6 alkyl)2; and Ri and R2 together form
a cycloalkyl, oxo or C=N-OR group where R is hydrogen,
alkyl or phenyl. In one embodiment, the C-ring is
substituted at least at the 7-position. In another
embodiment, the C-ring is substituted at least at the
8-position. In still another embodiment, the C-ring is
substituted at both the 7- and 8- positions. In still
another aspect, the invention provides compounds of
formula 8-1 1, i.e. compounds of formula 8-5. 8-6, 8-7
or 8-8, wherein the B-ring is a pyrazolyl ring, the
C-ring is a pyridyl ring or an N-oxide-pyridyl ring
optionally substituted with halogen, Ci-C6 alkyl,
Ci-C6 alkoxy, haloalkyl, haloalkoxy, OH or OC(O)N(Ci-C
6 alkyl)2; Ri is hydrogen or Ci-C6 alkyl, and R2 is
hydrogen, Ci-C6 alkyl, C3-C6 cycloalkyl, or haloalkyl.
In still another aspect, the invention provides
compounds of formula 8-1 Ia, i.e. compounds of formula
8-1 1, where the B-ring and the C-ring together with
the piperidine ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,7]naphthyridine. In
still another aspect, the invention provides compounds
of formula 8-1 Ib, i.e. compounds of formula 8-1 1,
where the B-ring and the C-ring together with the
piperidine ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,7]naphthyridine 7-
oxide. In still another aspect, the invention provides
compounds of formula 8-1 Ic, i.e. compounds of formula
8-1 1, where the B-ring and the C-ring together with
the piperidine ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,8]naphthyridine. In
still another aspect, the invention provides compounds
of formula 8-1 Id, i.e. compounds of formula 8-1 1,
where the B-ring and the C-ring together with the
piperidinering form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,8]naphthyridine 8-
oxide. In still another aspect, the invention provides
compounds of formula 8-1 Ie, i.e. compounds of any of
the formula 8-12, 8-12a, 8-12b, 8-12c, 8-12d, where Ri
is H and R2 is cycloalkyl. In one embodiment, R is
cyclopropyl, cyclopentyl, or cyclohexyl. In still
another embodiment, R2 is cyclopropyl. In another
embodiment, the compound is racemic. In yet another
embodiment, the compound is enantiomerically enriched.
In still another aspect, the invention provides
compounds of formula 8-12, i.e. compounds of formula
8-5. 8-6, 8-7 or 8-8, wherein the B-ring is a
pyrazolyl ring, the C-ring is a pyridyl ring or an
N-oxide-pyridyl ring optionally substituted with
halogen, Ci-C alkyl, Ci-C6 alkoxy, haloalkyl,
haloalkoxy, OH or OC(O)N(Ci-C 6 alkyl)2; and Ri and R2
together form a cycloalkyl, oxo or C=N-OR group where
R is hydrogen, alkyl or phenyl. In still another
aspect, the invention provides compounds of formula
8-12a, i.e. compounds of formula 8-12, where the
B-ring and the C-ring together with the piperidine
ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,7]naphthyridine. In
still another aspect, the invention provides compounds
of formula 8-12b, i.e. compounds of formula 8-12,
where the B-ring and the C-ring together with the
piperidine ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,7]naphthyridine 7-
oxide. In still another aspect, the invention provides
compounds of formula 8-12c, i.e. compounds of formula
8-12, where the B-ring and the C-ring together with
the piperidine ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,8]naphthyridine. In
still another aspect, the invention provides compounds
of formula 8-12d, i.e. compounds of formula 8-12,
where the B-ring and the C-ring together with the
piperidine ring form an optionally substituted
4,5-dihydro-2H-pyrazolo[4,3-c][l,8]naphthyridine 8-
oxide. In still another aspect, the invention provides
compounds of formula 8-13, i.e. compounds of any of
the formula 8-12, 8-12a, 8- 12b, 8- 12c, 8-12d, where
Ri and R2 together form a C -C6 cycloalkyl ring. In
still another aspect, the invention provides compounds
of formula 8-14, i.e. compounds of any of the formula
8-12, 8-12a, 8- 12b, 8- 12c, 8-12d, where Ri and R2
together are oxo.In another aspect, the invention
provides compounds of formula 9, i.e., compounds of
formula I, wherein the A-ring is C -Cs cycloalkyl,
which is optionally substituted at a substitutable
position with halogen, Ci-C alkyl, C -C alkenyl, C -C
alkynyl, Ci-C6 alkoxy, Ci-C6 haloalkyl, Ci-C6
haloalkoxy, hydroxyl, hydroxy-(Ci-C4 alkyl), CN, NO2,
aryloxy (such as phenyloxy), aryl-(Ci-C4alkoxy) (such
as benzyloxy), -SO2-(Ci-C6 alkyl), -NR'R", Ci-C6
alkanoyl, -C(O)OR', -(Ci-C4 alkyl)-C(O)OR', pyridyl,
phenyl, phenyl-(Ci-C4 alkyl), -SO2- NR'R", -C(0)NR'R",
-0C(0)NR'R", -NR'C(O)R", -NR'C(0)NR'R", -NR
C(O)O-(Ci-C6 alkyl), or NR'C(O)O-phenyl where each R'
and R" is independently hydrogen or Ci-C6 alkyl; and
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl, or
imidazolidinyl, each of which is optionally
substituted at a substitutable position with a group
that is independently C1-C6 alkyl, C1-C6 alkoxy,
-NR'R", -SO2-NR R", -C(0)NR'R", -NR'C(0)R",
-NR'C(0)NR'R", -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, NO2, CN, -C(O)OR', hydroxyl,
hydroxy-(Ci-C6 alkyl), -S(O) (Ci-C6 alkyl), -S(O)
aryl, halogen, C1- C2 haloalkyl, Ci-C2 haloalkoxy,
benzyl or phenyl. In still another aspect, the
invention provides compounds of formula 10, i.e.,
compounds of formula 9 having the following formula:
Formula 10 stereoisomers, tautomers, mixtures of
stereoisomers and/or tautomers or pharmaceutically
acceptable salts thereof, wherein the cycloalkyl group
is optionally substituted at a substitutable position
with halogen, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, Ci-C6 alkoxy, Ci-C6 haloalkyl, Ci-C6
haloalkoxy, hydroxyl, CN, NO2, aryloxy,
aryl-(Ci-C4alkoxy), -SO2-(Ci-C6 alkyl), -NR'R", Ci-C6
alkanoyl, -C(O)OR', -(Ci-C4alkyl)-C(O)OR\ pyridyl,
phenyl, phenyl-(Ci-C 4 alkyl), -SO2- NR'R",
-C(0)NR'R", -0C(0)NR'R", -NR'C(O)R", -NR'C(0)NR'R", or
-NR'C(0)0R', where each R' and R" is independently
hydrogen or Ci-C6 alkyl; andthe C-ring is cyclohexyl,
phenyl, thienyl, imidazolinyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl,
pyrazolyl, pyrimidyl, pyrazinyl or pyridyl, each of
which is optionally substituted at each substitutable
position with groups that are independently halogen,
Ci-C6 alkyl, Ci-C 6 alkoxy, aryloxy, aryl-(d-C 6
alkoxy), Ci-C6 haloalkyl, Ci-C6 haloalkoxy, hydroxyl,
hydroxy-(Ci-C 6 alkyl), -NR'R", -(Ci-C 4 alkyl)-NR'R",
-NR C(O)O- (Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, oxo, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C -C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl),or -S(O)z (Ci-C
6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2 or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, or 2 groups that are independently
Ci-C alkyl, Ci-C4 alkoxy, halogen, CF3, OCF3, hydroxy,
hydroxy-(Ci-C 4 alkyl), or -NR'R". In still another
aspect, the invention provides compounds of formula
10-1, i.e., compounds of formula 10, wherein the
B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, pyridyl,
pyrimidyl, or isoxazolyl, each of which is
unsubstituted. In still another aspect, the invention
provides compounds of formula 10-2, i.e., compounds of
formula 10, wherein the B-ring has the formula:
wherein R20 is hydrogen, Ci-C 6 alkyl, Ci-C6 alkoxy,
-NR'R", -(Ci-C 4 alkyl)-NR'R", -S(O) (Ci-C 6 alkyl),
hydroxyl, halogen, CN, NO2, CH2F, CHF2, CF3, -C(O)OR',
-C(0)NR'R", -(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6
alkyl)-C(O)NR'R", or phenyl, and R75 is hydrogen, Ci-C
6 alkyl, Ci-C6 alkanoyl, phenyl-(Ci-C 6 alkanoyl),
-C(0)NR'R", -S(O)2(Ci-C 6 alkyl), -S(O)2-aryl, -SO2NR
R", phenyl, phenyl Ci-C6 alkyl (preferably phenethyl
or benzyl, more preferably, benzyl), phenylcarbonyl,
benzylcarbonyl, orheteroarylcarbonyl, where the
heteroaryl group is pyridyl, pyrimidyl, thienyl or
furanyl. In still another aspect, the invention
provides compounds of formula 10-3, i.e., compounds of
formula 10-2, wherein the B-ring has the formula: In
still another aspect, the invention provides compounds
of formula 10-4, i.e., compounds of formula 10-2,
wherein the B-ring has the formula: In still another
aspect, the invention provides compounds of formula
10-5, i.e., compounds of formula 10-2, wherein the
B-ring has the formula: In still another aspect, the
invention provides compounds of formula 10-6, i.e.,
compounds of formula 10-2, wherein the B-ring has the
formula: In a further aspect, the invention provides
compounds of formula 10-6a, i.e., compounds according
to any one of formulas 10-2, 10-3, 10-4, 10-5, or
10-6, wherein R2o is hydrogen, Ci-C4 alkyl, CH2F,
CHF2, CF3, -C(O)OR', -S(O) (Ci-C 4 alkyl), or
hydroxyl; and R75 is hydrogen, Ci-C4 alkyl, or -S(O)z
-phenyl. In another aspect, the invention provides
compounds of formula 10-6b, i.e., compounds of formula
10-6a, wherein R20 is hydrogen or methyl, and R75 is
hydrogen or methyl.In yet another aspect, the
invention provides compounds of formula 10-6c, i.e.,
compounds of formula 10-6a, wherein R20 is hydrogen or
methyl, and R75 is hydrogen. In still yet another
aspect, the invention provides compounds of formula
10-6d, i.e., compounds of formula 10-6a, wherein R2o
is hydrogen and R75 is hydrogen. In still another
aspect, the invention provides compounds of formula
10-7, i.e., compounds of formula 10, wherein the
B-ring has the formula: wherein R30 is hydrogen, C1-C4
alkyl, C1-C4 alkoxy, -NR'R", C1-C4 alkythio, hydroxyl,
halogen, CH2F, CHF2,CF3, or phenyl. In still another
aspect, the invention provides compounds of formula
10-8, i.e., compounds of formula 10-7, wherein the
B-ring has the formula: . 



In still another aspect, the invention provides
compounds of formula 10-9, i.e., compounds of formula
10-7, wherein the B-ring has the formula: . In still
another aspect, the invention provides compounds of
formula 10-10, i.e., compounds of formula 10-7,
wherein the B-ring has the formula: . In still another
aspect, the invention provides compounds of formula
10-1 1, i.e., compounds of formula 10-7, wherein the
B-ring has the formula:In a further aspect, the
invention provides compounds of formula 10-1 Ia, i.e.,
compounds according to any one of formulas 10-8, 10-9,
10-10, or 10-1 1, wherein each R30 is independently
hydrogen, C1-C4 alkyl, CH2F, CHF2, or CF3. In another
aspect, the invention provides compounds of formula
10-1 Ib, i.e., compounds of formula 10-1 Ia, wherein
each R30 is independently hydrogen or methyl. In still
another aspect, the invention provides compounds of
formula 10-1 Ic, i.e., compounds of formula 10-1 Ia,
wherein each R30 is hydrogen. In still another aspect,
the invention provides compounds of formula 10-12,
i.e., compounds of formula 10, wherein the B-ring has
the formula: . In still another aspect, the invention
provides compounds of formula 10-13, i.e., compounds
of formula 10-12, wherein the B-ring has the formula:
In still another aspect, the invention provides
compounds of formula 10-14, i.e., compounds of formula
10-12, wherein the B-ring has the formula: In still
another aspect, the invention provides compounds of
formula 10-15, i.e., compounds of formula 10-12,
wherein the B-ring has the formula: .In yet another
aspect, the invention provides compounds of formula
11, i.e., compounds of formula 9 or any one of
formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6,
10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9, 10-10,
10-1 1, 10-l la, 10-l lb, 10-l lc, 10-12, 10-13,
10-14, or 10-15 wherein the C-ring is phenyl or
cyclohexyl, which is optionally substituted with 1, 2,
3, or 4 groups that are independently halogen, C1-C4
alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C6 alkoxy), Ci-C
4 haloalkyl (in another aspect, CF3), Ci-C 4
haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(Ci-C 4 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(O)NR'R", -OC(O)NR'R", -NR'C(O)NR'R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(O)R", NO2, CN, oxo, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C -C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl, or -S(O) (Ci-C 6 alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or Ci-C 6
alkoxy, and where the aryl or heteroaryl portions of
the above are optionally substituted with 1, 2, 3, or
4 groups that are independently Ci-C 6 alkyl, Ci-C 6
alkoxy, halogen, Ci-C 6 haloalkyl (such as CF ), Ci-C
6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In one embodiment, the C-ring is an
optionally substituted phenyl. In yet another aspect,
the invention provides compounds of formula 11-1,
i.e., compounds of formula 11 wherein the C-ring is
unsubstituted phenyl. In yet another aspect, the
invention provides compounds of formula 11-la, i.e.,
compounds of formula 11 wherein the C-ring is
unsubstituted cyclohexyl. In yet another aspect, the
invention provides compounds of formula 11-2, i.e.,
compounds of formula 11, wherein the C-ring is phenyl
substituted with 1 or 2 groups that are independently
Cl, F, methyl, ethyl, isopropyl, methoxy, ethoxy, CF3,
OCF3, OH, CH2OH, NH2, NH(CH 3), N(CH 3)2 or -OC(O)N(CH
3)2. In one embodiment, the C-ring is bissubstituted
with at least one halogen. In another embodiment, the
halogen is F. In still another embodiment, the halogen
is Cl. In another embodiment, the C-ring is
bis-substituted with two halogens, which are the same
or different. In still another embodiment, the C-ring
is substituted at least at position 7. In another
embodiment, the C-ring is substituted at positions 7
and 8. In another embodiment, the C-ring is
monosubstituted with a halogen. In another embodiment,
the halogen is F. In still another embodiment, the
halogen is Cl. In still another embodiment, the C-ring
is substituted at position 7. In yet another
embodiment, the C-ring is substituted at position 8.In
still yet another aspect, the invention provides
compounds of formula l l-2a, i.e., compounds of
formula 11, wherein the C-ring is phenyl substituted
with 1 or 2 groups that are independently -NR
C(O)O-(Ci-C6 alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(0)NR'R", -0C(0)NR'R", -NR'C(O)NR'R"; -(Cr C6
alkyl)-C(O)OR\ -(Cr C6 alkyl)-C(O)NR'R", -NR'C(0)R",
NO2, CN, phenyl, -S(O) phenyl, or -S(O) (Ci-C6 alkyl),
where the phenyl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R".
In one embodiment, the C-ring is substituted at least
at the 7-position. In another embodiment, the C-ring
is substituted at least at the 8-position. In still
another aspect, the invention provides compounds of
formula l l-2b, i.e., compounds of formula 11, wherein
the C-ring is phenyl substituted with 1 or 2 groups
that are independently Ci-C alkyl, C -C6 alkenyl,
C2-C6 alkynyl, where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1 or 2 groups that are independently halogen,
hydroxyl, -NR'R" or C1-C4 alkoxy. In one embodiment,
the C-ring is substituted at least at the 7-position.
In another embodiment, the C-ring is substituted at
least at the 8-position. In still another aspect, the
invention provides compounds of formula 11-2c, i.e.,
compounds of formula 11, wherein the C-ring is phenyl
substituted with 1 or 2 groups that are independently
-C(O)OH, -C(O)O-(Ci-C4 alkyl), NO2, CN, or phenyl,
where the phenyl group is optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF ), Ci-C6 haloalkoxy (such as OCF ), hydroxyl,
hydroxy-(Ci-C6 alkyl), or -NR'R". In one embodiment,
the C-ring is substituted at least at the 7-position.
In another embodiment, the C-ring is substituted at
least at the 8- position. In yet another aspect, the
invention provides compounds of formula 11-2d, i.e.,
compounds of formula 11, wherein the C-ring is phenyl
substituted with 1 or 2 groups that are independently
Ci-C4 alkyl, Ci-C4 alkoxy, halogen, -C(0)NR'R",
-NR'C(0)R", -0C(0)NR'R", -NR'C(O)NR'R", -NR'C(O)O-(C r
C6 alkyl), or -NR'C(O)O-phenyl, where the phenyl group
is optionally substituted with 1, 2, 3, or 4 groups
that are independently Ci- C6 alkyl, Ci-C6 alkoxy,
halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C6
alkyl), or -NR'R". In one embodiment, the C-ring is
substituted at least at the 7-position. In another
embodiment, the C-ring is substituted at least at the
8-position.In yet another aspect, the invention
provides compounds of formula l l-2e, i.e., compounds
of formula 11, wherein the C-ring is cyclohexyl
substituted with 1 or 2 groups that are independently
Cl, F, methyl, ethyl, isopropyl, methoxy, ethoxy, CF3,
OCF3, OH, CH2OH, NH2, NH(CH3), N(CH3)2, or
-OC(O)N(CH3)2. In still yet another aspect, the
invention provides compounds of formula l l-2f, i.e.,
compounds of formula 11, wherein the C-ring is
cyclohexyl substituted with 1 or 2 groups that are
independently -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -0C(0)NR'R",
-NR'C(O)NR'R"; -(C 1-C4 alkyl)-C(O)OR\ -(Ci-C4 alkyl)-
C(0)NR'R", -NR'C(0)R", NO2, CN, phenyl, -S(O) phenyl,
or -S(O) (Ci-C6 alkyl), where the phenyl portions of
the above are optionally substituted with 1, 2, 3, or
4 groups that are independently Ci-C alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Cr C6
alkyl), or -NR'R". In still another aspect, the
invention provides compounds of formula l l-2g, i.e.,
compounds of formula 11, wherein the C-ring cyclohexyl
substituted with 1 or 2 groups that are independently
Ci-C alkyl, C2-C6 alkenyl, C2-C6 alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or Ci-C4
alkoxy. In still another aspect, the invention
provides compounds of formula l l-2h, i.e., compounds
of formula 11, wherein the C-ring is cyclohexyl
substituted with 1 or 2 groups that are independently
-C(O)OH, -C(O)O-(Ci-C4 alkyl), NO2, CN, or phenyl,
where the phenyl group is optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C6 alkyl), or -NR'R". In yet another
aspect, the invention provides compounds of formula
11-2i, i.e., compounds of formula 11, wherein the
C-ring is cyclohexyl substituted with 1 or 2 groups
that are independently Ci-C4 alkyl, Ci-C4 alkoxy,
halogen, -C(0)NR'R", -NR'C(0)R", -0C(0)NR'R",
-NR'C(O)NR'R", -NR C(O)O-(Ci-C6 alkyl) or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci- C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R".
In yet another aspect, the invention provides
compounds of formula 11-3, i.e., compounds of formula
11, wherein the C-ring is phenyl or cyclohexyl
substituted with 1 or 2 groups that are Cl, F, methyl,
ethyl, isopropyl, methoxy, CF3, OCF3, OH, NH2,
NH(CH3), N(CH3)2 or -OC(O)N(CH3)2.In yet still another
aspect, the invention provides compounds of formula l
l-3a, i.e., compounds according to any one of formulas
11, 11-1, 11-2, or 11-3, wherein R is -X(CO)Y or
-(C(R3)2)i 4X(CO)Y. In yet still another aspect, the
invention provides compounds of formula l l-3al, i.e.,
compounds according to any one of formulas 11, 11-1,
11-1 a, 11-2, 11-2a, 11-2b, 11-2c, 11- 2d, l l-2e, l
l-2f, l l-2g, l l-2h, l l-2i, or 11-3, wherein R2 is
hydrogen, Ci-C3 alkyl or C3-C6- cycloalkyl. In yet
still another aspect, the invention provides compounds
of formula I l-3a2, i.e., compounds according to any
one of formulas 11, 11-1, 11-1 a, 11-2, 11-2a, 11-2b,
11-2c, 11- 2d, 1l-2e, 1l-2f, 1l-2g, 1l-2h, 1l-2i,or
11-3, wherein R2 is NO2 or CN. In yet still another
aspect, the invention provides compounds of formula I
l-3a3, i.e., compounds according to any one of
formulas 11, 11-1, 11-1 a, 11-2, 11-2a, 11-2b, 11-2c,
11- 2d, 1l-2e, 1l-2f, 1l-2g, 1l-2h, 1l-2i, or 11-3,
wherein R2 is C2-C6 alkenyl or C2-C6 alkynyl. In yet
still another aspect, the invention provides compounds
of formula I l-3a4, i.e., compounds according to any
one of formulas 11, 11-1, 11-1 a, 11-2, 11-2a, 11-2b,
11-2c, 11- 2d, 1l-2e, 1l-2f, 1l-2g, 1l-2h, 1l-2i, or
11-3, wherein R2 is C1-C4 haloalkyl. In still another
aspect, the invention provides compounds of formula I
l-3a5, i.e., compounds according to any one of
formulas 11, 11-1, 11-1 a, 11-2, 11-2a, 11-2b, 11-2c,
11- 2d, l l-2e, l l-2f, l l-2g, l l-2h, l l-2i, 11-3,
l l-3a, l l-3al, I l-3a2, I l-3a3, or I l-3a4, wherein
Ri is hydrogen. In still yet another aspect, the
invention provides compounds of formula I l-3a6, i.e.,
compounds according to any one of formulas 11, 11-1,
11-1 a, 11-2, 11-2a, 11-2b, 11-2c, 11- 2d, 1l-2e,
1l-2f, 1l-2g, 1l-2h, 1l-2i, or 11-3, wherein Ri and R2
combined are oxo. In still yet another aspect, the
invention provides compounds of formula I l-3a7, i.e.,
compounds according to any one of formulas 11, 11-1,
11-1 a, 11-2, 11-2a, 11-2b, 11-2c, 11- 2d, l l-2e, l
l-2f, l l-2g, l l-2h, l l-2i, or 11-3, wherein Ri and
R2 combined are =N-0R, where R is hydrogen, Ci-C6
alkyl, aryl (such as phenyl) or arylalkyl (such as
benzyl or phenethyl). In yet another aspect, the
invention provides compounds of formula I l-3a8, i.e.,
compounds according to any one of formulas 11, 11-1,
11-1 a, 11-2, 11-2a, 11-2b, 11-2c, 11- 2d, 1l-2e,
1l-2f, 1l-2g, 1l-2h, 1l-2i, or 11-3, wherein Ri and R2
together with the carbon to which they are attached
form a C3-C6 cycloalkyl group. In yet another aspect,
the invention provides compounds of formula I l-3a9,
i.e., compounds according to any one of formulas 11,
11-1, 11-1 a, 11-2, 11-2a, 11-2b, 11-2c, 11-2d, 1l-2e,
1l-2f, 1l-2g, 1l-2h, 1l-2i, or 11-3, wherein Ri and R2
together with the carbon to which they are attached
form a cyclopropyl group. In yet another aspect, the
invention provides compounds of formula l l-3al q,
i.e., compounds according to any one of formulas 11,
11-1, 11-1 a, 11-2, 11-2a, 11-2b, 11-2c, 11- 2d,
11-2e, 11-2f, 11-2g, 11-2h, 11-2i, or 11-3, wherein Ri
is hydrogen and R is cyclopropyl. In one embodiment,
the compound is racemic. In another embodiment, the
compound is enantiomerically enriched. In yet still
another aspect, the invention provides compounds of
formula 11-3b, i.e., compounds of formula 11-3 a,
wherein, X is O; and Y is -NR60R7O or -N(R
3o)(CH2)2-6NR6oR7o; where R60 and R70 are
independently selected from: hydrogen, methyl, ethyl,
(C -Cg)cycloalkyl, aryl-(Ci-C 6alkyl) (such as benzyl
or phenethyl), 4-pyridylmethyl, R Oand R7o taken
together with the nitrogen atom to which they are
bound form a heterocycloalkyl group selected from
where each Rgo is independently unsubstituted C1-C4
alkyl or Ci-C alkyl substituted with hydroxy or
halogen; each R90 is independently hydrogen,
unsubstituted Ci-C 4 alkyl, Ci-C 4 alkyl substituted
with hydroxy or halogen, unsubstituted C3-Cs
cycloalkyl, C3-Cs cycloalkyl substituted with one or
more (e.g., 1-4) R50 groups, phenyl-(Ci-C 4 alkyl),
pyridyl-(Ci-C 4 alkyl), thienyl-(Ci-C 4 alkyl),
-C(O)O-(Ci-C 4 alkyl), -C(O)Ophenyl, -SO2-(Ci-C
6alkyl), -SO2-phenyl, unsubstituted phenyl, phenyl
substituted with one or more (e.g., 1-4) R50 groups,
pyridyl, thienyl, pyridyl substituted with one or more
(e.g., 1-4) R50 groups, thienyl substituted with one
or more (e.g., 1-4) R50 groups, whereeach R50 is
independently selected from: halogen, Ci-C alkyl, -
Ci-C haloalkyl, -OH, -O (Ci-C4 alkyl), -OCF3, -CN, -
NR 0R7O, -C(O)O-(Ci-C 4 alkyl), -CONR60R7O, -(Ci-C 6
alkyO-NRsoR(tm), -NR60CO-(Ci-C 4 alkyl),
-NR60CO-phenyl, -NR60COpyridyl, -NR60CO-thienyl, and
-NR60CONR60R70, each Ri00 is independently hydrogen or
Ci-C4 alkyl; each r is Oto 4; and each s is Oto 3. In
yet still another aspect, the invention provides
compounds of formula l l-3bl, i.e., compounds of
formula 11-3a, wherein Y is -0-(Ci-C 6 alkyl). In one
embodiment, Y is -O- (Ci-C 4 alkyl). In yet still
another aspect, the invention provides compounds of
formula I l-3b2, i.e., compounds of formula 1l-3a,
wherein Y is -O-phenyl. In yet still another aspect,
the invention provides compounds of formula l l-3c,
i.e., compounds of formula 1l-3b, wherein said group
is a group of the formula: and, said group is a group
of the formula: In a further aspect, the invention
provides compounds of formula l l-3d, i.e., compounds
according to any one of formulas, 1l-3b, 1l-3bl,
1l-3b2, or 1l-3c, wherein Ri is H or Ci-C4 alkyl. In
one embodiment, Ri is H or methyl. In another
embodiment, Ri is H. In yet another aspect, the
invention provides compounds of formula 11-4, i.e.,
compounds according to formula 9 or any one of
formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,10-6, 10-6a,
10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9, 10-10, 10-1 1,
10-1 Ia, 10-1 Ib, 10-1 Ic, 10- 12, 10-13, 10-14, or
10-15 wherein the C-ring is or N-oxide derivatives
thereof, each of which is optionally substituted with
1, 2, or 3 groups that are independently halogen,
C1-C4 alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C6
alkoxy), Ci-C 4 haloalkyl (in another aspect, CF3),
Ci-C 4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(Ci-C 4 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(O)NR'R", -OC(O)NR'R", -NR' C(O)NR' R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(O)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z
(Ci-C 6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2 or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF ), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In another embodiment, the invention provides
compounds of formula 11-4 wherein the C-ring is
pyridyl or pyridyl N-oxide substituted with 1 or 2
groups that are independently -NR' C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR',
-(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN,
phenyl, -S(O) aryl (where the aryl group is preferably
naphthyl or phenyl, still more preferably, phenyl) or
-S(O)Z (Ci-C 6 alkyl) where the aryl portions of the
above are optionally substituted with 1, 2, 3, or 4
groups that are independently Ci-C 6 alkyl, Ci-C 6
alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C
6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In an alternative embodiment, the
C-ring is pyridyl or pyridyl N-oxide substituted with
1 or 2 groups that are independently Ci-C 4 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, where the alkyl, alkenyl
and alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or Ci-C 4 alkoxy. In another
alternative embodiment, the C-ring is pyridyl or
pyridyl N-oxide substituted with 1 or 2 groups that
are independently -C(O)OH, -C(O)O-(Ci-C 4 alkyl), NO2,
CN, or phenyl, where the phenyl groupis optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C alkoxy, halogen, Ci-C
haloalkyl (such as CF3), Ci-C 6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
still another alternative embodiment, the C-ring is
pyridyl or pyridyl N-oxide substituted with 1 or 2
groups that are independently Ci-C4 alkyl, Ci-C4
alkoxy, halogen, -C(O)NfTR", -NR'C(0)R", -0C(0)NR'R",
-NR'C(O)NR'R"; -NR C(O)O-(Ci-C 6 alkyl), or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen, Ci-C
6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
still another aspect, the invention provides compounds
of formula 11-4a, i.e., compounds of formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-7, 10-8, 10-9, 10-10, 10-1 1, 10-12, 10-13,
10-14, or 10-15 wherein the C-ring is each of which is
optionally substituted with 1 or 2 groups that are
independently halogen, Ci-C4 alkyl, Ci-C4 alkoxy,
aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C4 haloalkyl (in
another aspect, CF3), Ci-C4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl),
-NR'R", -(Ci-C 4 alkyl)-NR'R",-NR'C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(O)NR'R",
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-OC(O)NR'R", -NR'C(O)NR'R"; -NR'C(O)R", NO2, CN,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR SO2R", -SO2-NR R", -S(O)z aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (Ci-C 6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2 or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen, Ci-C
6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
one embodiment, the invention provides compounds of
formula 1l-4a wherein the C-ring is pyrimidinyl
substituted with 1 or 2 groups that are independently
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(O)NR'R", -OC(O)NR'R", -NR'C(0)NR'R"; -(Ci-C 6
alkyl)-C(O)OR', -(Ci-C 6 alkyl)- C(O)NR'R",
-NR'C(O)R", NO2, CN, phenyl, -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl) or -S(O)z (Ci-C 6 alkyl)
where the arylportions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C alkoxy, halogen, Ci-C
haloalkyl (such as CF3), Ci-C 6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
an alternative embodiment, the C-ring is pyrimidinyl
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C -C6 alkenyl, C -C6 alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or C1-C4
alkoxy. In another alternative embodiment, the C-ring
is pyrimidinyl substituted with 1 or 2 groups that are
independently -C(O)OH, -C(O)O-(Ci-C alkyl), NO2, CN,
or phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In still another alternative embodiment, the
C-ring is pyrimidinyl substituted with 1 or 2 groups
that are independently Ci-C 4 alkyl, Ci-C 4 alkoxy,
halogen, -C(0)NR'R", -NR'C(0)R", -0C(0)NR'R",
-NR'C(0)NR'R"; or -NR C(O)O-(Ci-C 6 alkyl) or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently C1- C6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In still another aspect, the invention
provides compounds of formula l l-4b, i.e., compounds
of formula 9 or any one of formulas 10, 10-1, 10-2,
10-3, 10-4, 10-5, 10-6, 10-6a, 10-6b, 10-6C, 10-6d,
10-7, 10-8, 10-9, 10-10, 10-1 1, 10-1 Ia, 10-1 Ib,
10-1 Ic, 10-12, 10-13, 10-14, or 10-15 wherein the
C-ring is which is optionally substituted with 1 or 2
groups that are independently halogen, C1- C4 alkyl,
Ci-C 4 alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4
haloalkyl (in another aspect, CF3), Ci-C 4 haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4
alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R", -NR'
C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(O)NR'R", -OC(O)NR'R", -NR'C(O)NR'R";
-(Ci-C 6 alkyl)-C(O)OR\ -(Ci-C 6 alkyl)- C(O)NR'R",
-NR'C(O)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z (C1-



C6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2 or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C alkoxy, halogen, Ci-C
haloalkyl (such as CF3), Ci-C 6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
one embodiment, the invention provides compounds of
formula 11-4b wherein the C-ring is pyrazine
substituted with 1 or 2 groups that are independently
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(0)NR'R", -(Ci-C 6 alkyl)- C(O)OR', -(Ci-C 6
alkyl)-C(O)NR'R", -NR' C(O)R", NO2, CN, phenyl, -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl) or -S(O)z (Ci-C
6 alkyl) where the aryl portions of the above are
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C 6 alkyl, Ci-C 6 alkoxy,
halogen, Ci-C 6 haloalkyl (such as CF3), Ci- C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In an alternative embodiment, the
C-ring is pyrazine substituted with 1 or 2 groups that
are independently C1- C alkyl, C -C6 alkenyl, C2-C6
alkynyl, where the alkyl, alkenyl and alkynyl portions
of the above are unsubstituted or substituted with 1
or 2 groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C alkoxy. In another alternative
embodiment, the C-ring is pyrazine substituted with 1
or 2 groups that are independently -C(O)OH,
-C(O)O-(Ci-C 4 alkyl), NO2, CN, or phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C 6 alkyl, Ci-C
6 alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3),
Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
alternative embodiment, the C-ring is pyrazine
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C1-C4 alkoxy, halogen, -C(0)NR'R",
-NR'C(0)R", -0C(0)NR'R", -NR'C(O)NR'R"; -NR
C(O)O-(Ci-C 6 alkyl), or -NR'C(O)O-phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently C1- C6 alkyl, Ci-C
6 alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3),
Ci-C 6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(C
r C6 alkyl), or -NR'R". In still another aspect, the
invention provides compounds of formula 11-4c, i.e.,
compounds of formula 9 or any one of formulas 10,
10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-6a, 10-6b,
10-6c, 10-6d, 10-7, 10-8, 10-9, 10-10, 10-1 1, 10-1
Ia, 10-1 Ib, 10-1 Ic, 10-12, 10-13, 10-14, or 10-15
wherein the C-ring is:each of which is optionally
substituted with 1 or 2 groups that are independently
halogen, C1-C4 alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C
4 alkoxy), Ci-C 4 haloalkyl (in another aspect, CF3),
Ci-C 4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R",
-NR C(O)O-(C 1-C6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR' C(O)NR' R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z
(Ci-C 6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF ), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In still another aspect, the invention
provides compounds of formula l l-4cl, i.e., compounds
of formula 1l-4c wherein the C-ring is: In still
another aspect, the invention provides compounds of
formula l l-4d, i.e., compounds of formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9,
10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10-12,
10-13, 10-14, or 10-15 wherein the C-ring is: each of
which is optionally substituted with 1 or 2 groups
that are independently halogen, Ci-C 4 alkyl, Ci-C 4
alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4
haloalkyl (in another aspect, CF3), Ci-C 4 haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4
alkyl),-NR'R", -(Ci-C6 alkyl)-NR'R", -NR C(O)O-(Ci-C6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C6 alkyl)-C(0)0R',
-(Ci-C6 alkyl)-C(0)NR'R", -NR'C(0)R", NO2, CN, benzyl,
phenyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
fliranyl, thienyl, C2-C6 alkenyl, C2-C6 alkynyl, -NR'
SO2R", -SO2-NR R", -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl), or -S(O)z (Ci-C6 alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2, or 3 groups
that are independently halogen, hydroxyl, - NR'R" or
Ci-C6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C6 alkyl) or -NR'R". In still another
aspect, the invention provides compounds of formula l
l-4dl, i.e., compounds of formula 1l-4d wherein the
C-ring is: In still another aspect, the invention
provides compounds of formula I l-4d2, i.e., compounds
of formula 1l-4d wherein the C-ring is: In another
aspect, the invention provides compounds of formula
11-5, i.e., compounds of formula 11-4, 1l-4a, 1l-4b,
1l-4c or 1l-4d, wherein the C-ring is unsubstituted.
In another aspect, the invention provides compounds of
formula l l-5a, i.e., compounds of formula 11-4,
11-4a, 11-4b, 11-4c or 11-4d wherein the C-ring is
substituted with 1 or 2 groups that are independently
Cl, F, methyl, ethyl, isopropyl, methoxy, ethoxy, CF3,
OCF3, OH, or C(O)CH3. In yet another aspect, the
invention provides compounds of formula 11-5b, i.e.,
compounds of formula 11-4, 11-4a, 11-4b, 11-4c or
11-4d, wherein the C-ring is substituted with 1 or 2
groups that are Cl, F, or methyl. In still yet another
aspect, the invention provides compounds of formula l
l-5c, i.e., compounds according to any one of formulas
11-4, 11-5, l l-5a, or l l-5b, where the C-ring has
the following structure:In still yet another aspect,
the invention provides compounds of formula 11-5d,
i.e., compounds according to any one of formulas 11-4,
11-5, l l-5a, or l l-5b, where the C-ring has the
following structure: In still yet another aspect, the
invention provides compounds of formula l l-5dl, i.e.,
compounds according to any one of formulas 11-4, where
the C-ring has the following structure: In still yet
another aspect, the invention provides compounds of
formula l l-5e, i.e., compounds according to any one
of formulas 11-4, 11-5, l l-5a, or l l-5b, where the
C-ring has the following structure: In still yet
another aspect, the invention provides compounds of
formula l l-5el, i.e., compounds according to formula
11-4, where the C-ring has the following structure: In
still yet another aspect, the invention provides
compounds of formula l l-5f, i.e., compounds according
to any one of formulas 11-4, 11-5, l l-5a, or l l-5b,
where the C-ring has the following structure:In a
further aspect, the invention provides compounds of
formula l l-5fl, i.e., compounds of formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9,
10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10-12,
10-13, 10-14, or 10-15 wherein the C-ring is
thiazolyl, which is optionally substituted with 1 or 2
groups that are independently halogen, C1-C4 alkyl,
Ci-C alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4
haloalkyl (in another aspect, CF3), Ci-C 4 haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4
alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R", -NR C(O)O-(Ci-C
6 alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR',
-C(O)NR'R", -OC(O)NR'R", -NR'C(O)NR'R"; -(Ci-C 6
alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(O)R",
NO2, CN, benzyl, phenyl, oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, C -C6 alkenyl,
C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl
(where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)Z
(Ci-C 6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In another aspect, the invention provides
compounds of formula I l-5f2, i.e., compounds of
formula 1l-5fl, wherein the thiazolyl ring is
substituted with one group that is halogen, Ci-C 4
alkyl, Ci-C 4 alkoxy, or benzyl. In still another
aspect, the invention provides compounds of formula
11-5O, i.e., compounds of formula 1l-5fl, wherein the
thiazolyl ring is substituted with Ci-C 4 alkyl. In
yet another aspect, the invention provides compounds
of formula I l-5f4, i.e., compounds of formula l
l-5fl, wherein the thiazolyl ring is substituted with
Ci-C 4 haloalkyl (in another aspect, CF3), Ci-C 4
haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci- C4 alkyl), -NR'R", or -(Ci-C 6
alkyl)-NR'R". In yet still another aspect, the
invention provides compounds of formula I l-5f5, i.e.,
compounds of formula l l-5fl, wherein the thiazolyl
ring is substituted with C2-C4 alkyl, -(Ci-C 4
alkyl)-C(O)OR', or -(Cr C4 alkyl)-C(O)NR'R". In
another aspect, the invention provides compounds of
formula I l-5f6, i.e., compounds of formula 1l-5fl,
wherein the thiazolyl ring is:In yet still another
aspect, the invention provides compounds of formula
11-5g, i.e., compounds according to any one of
formulas 11-4, 11-4a, 1 1-4b, 11-4c, l l-4cl, 11-4d,
11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l
l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I
l-5f2, 11-5O, 1l-5f4, 1l-5f5, or 1l-5f6, wherein R2 is
-X(CO)Y or -(C(R3)2)i-4X(CO)Y. In still another
aspect, the invention provides compounds of formula l
l-5gl, i.e., compounds according to any one of
formulas 11-4, l l-4a, ll-4b, l l-4c, l l-4cl, l l-4d,
11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l
l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I
l-5f2, 11-5O, 1l-5f4, 1l-5f5, or 1l-5f6, wherein R2 is
H, Cr C3 alkyl or C3-C6 cyclopropyl. In still another
aspect, the invention provides compounds of formula I
l-5g2, i.e., compounds according to any one of
formulas 11-4, l l-4a, ll-4b, l l-4c, l l-4cl, l l-4d,
11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l
l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I
l-5f2, 11-5O, 1l-5f4, 1l-5f5, or 1l-5f6, wherein R2 is
NO2 or CN. In still another aspect, the invention
provides compounds of formula I l-5g3, i.e., compounds
according to any one of formulas 11-4, l l-4a, ll-4b,
l l-4c, l l-4cl, l l-4d, 11- 4dl, I l-4d2, 11-5, l
l-5a, l l-5b, l l-5c, l l-5d, l l-5dl, l l-5e, l
l-5el, l l-5f, l l-5fl, I l-5f2, 11-5O, 1l-5f4,
1l-5f5, or 1l-5f6, wherein R2 is C2-C6 alkenyl or
C2-C6 alkynyl. In still another aspect, the invention
provides compounds of formula I l-5g4, i.e., compounds
according to any one of formulas 11-4, l l-4a, ll-4b,
l l-4c, l l-4cl, l l-4d, 11- 4dl, I l-4d2, 11-5, l
l-5a, l l-5b, l l-5c, l l-5d, l l-5dl, l l-5e, l
l-5el, l l-5f, l l-5fl, I l-5f2, 11-5O, 1l-5f4,
1l-5f5, or 1l-5f6, wherein R2 is Ci-C4 haloalkyl. In
still another aspect, the invention provides compounds
of formula I l-5g5, i.e., compounds according to any
one of formulas 11-4, l l-4a, ll-4b, l l-4c, l l-4cl,
l l-4d, 11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l
l-5c, l l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l
l-5fl, I l-5f2, 11-5O, I l-5f4, I l-5f5, I l-5f6, l
l-5g, l l-5gl, Il-5g2, I l-5g3, or I l-5g4, wherein Ri
is hydrogen. In still yet another aspect, the
invention provides compounds of formula I l-5g6, i.e.,
compounds according to any one of formulas 11-4, l
l-4a, ll-4b, l l-4c, l l-4cl, l l-4d, 11- 4dl, I
l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d, l l-5dl,
l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2, 11-5O,
1l-5f4, 1l-5f5, or 1l-5f6, wherein Ri and R2 combined
are oxo. In still yet another aspect, the invention
provides compounds of formula I l-5g7, i.e., compounds
according to any one of formulas 11-4, l l-4a, ll-4b,
l l-4c, l l-4cl, l l-4d, 11- 4dl, I l-4d2, 11-5, l
l-5a, l l-5b, l l-5c, l l-5d, l l-5dl, l l-5e, l
l-5el, l l-5f, l l-5fl, I l-5f2, 11-5O, I l-5f4, I
l-5f5, or I l-5f6, wherein Ri and R2 combined are
=N-0R, where R is hydrogen, Ci-C6 alkyl, aryl (such as
phenyl) or arylalkyl (such as benzyl or phenethyl).In
yet another aspect, the invention provides compounds
of formula I l-5g8, i.e., compounds according to any
one of formulas 11-4, l l-4a, ll-4b, l l-4c, l l-4cl,
l l-4d, 11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l
l-5c, l l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l
l-5fl, I l-5f2, 11-5O, 1l-5f4, 1l-5f5, or 1l-5f6,
wherein Ri and R together with the carbon to which
they are attached form a C3-C6 cycloalkyl group. In
yet another aspect, the invention provides compounds
of formula I l-5g9, i.e., compounds according to any
one of formulas 11-4, l l-4a, ll-4b, l l-4c, l l-4cl,
l l-4d, 11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l
l-5c, l l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l
l-5fl, I l-5f2, 11-5O, 1l-5f4, 1l-5f5, or 1l-5f6,
wherein Ri and R together with the carbon to which
they are attached form a cyclopropyl group. In yet
another aspect, the invention provides compounds of
formula l l-5gl q, i.e., compounds according to any
one of formulas 11-4, l l-4a, ll-4b, l l-4c, l l-4cl,
l l-4d, 11- 4dl, I l-4d2, 11-5, l l-5a, l l-5b, l
l-5c, l l-5d, l l-5dl, l l-5e, l l-5el, l l-5f, l
l-5fl, I l-5f2, 11-5O, I l-5f4, I l-5f5, or I l-5f6,
wherein Ri is hydrogen and R2 is cyclopropyl. In one
embodiment, the compound is racemic. In another
embodiment, the compound is enantiomerically enriched.
In yet still another aspect, the invention provides
compounds of formula 11-5h, i.e., compounds of formula
1l-5g wherein, X is O; and Y is -NR60R7O or
-N(R3o)(CH2)2 6N R6oR7o; where R60 and R70 are
independently selected from: hydrogen, methyl, ethyl,
(C3 -Cg)cycloalkyl, aryl-(Ci-C6 alkyl) (such as benzyl
or phenethyl), 4-pyridylmethyl, R Oand R70 taken
together with the nitrogen atom to which they are
bound form a heterocycloalkyl group selected from
whereeach R8Ois independently unsubstituted C1-C4
alkyl or C1-C4 alkyl substituted with hydroxyl or
halogen; each R90 is independently hydrogen,
unsubstituted C1-C4 alkyl, C1-C4 alkyl substituted
with hydroxyl or halogen, unsubstituted C3-C8
cycloalkyl, C3-C8 cycloalkyl substituted with one or
more (e.g., 1-4) R50 groups, phenyl-(Ci-C4 alkyl)-,
pyridyl-(Ci-C 4 alkyl)-, thienyl-(Ci-C 4 alkyl)-,
-C(O)O-(Ci-C 4 alkyl), -C(O)Ophenyl, -SO -(Ci-Ce
alkyl) -Sq 2-phenyl unsubstituted phenyl, phenyl
substituted with one or more (e.g., 1-4) R50 groups,
pyridyl, thienyl, pyridyl substituted with one or more
(e.g., 1-4) R50 groups, thienyl substituted with one
or more (e.g., 1-4) R50 groups, where each R50 is
independently selected from: halogen, Ci-C alkyl, Ci-C
haloalkyl, -OH, -O Ci-C4 alkyl, OCF3, -CN, - NR60R7O,
-C(O)O-(CI-C 4 alkyl), -CONR60R70, -(Ci-C6
alkyl)-NR60R70, -NR60CO-(Ci-C4 alkyl), -NR60CO-phenyl,
-NR60COpyridyl, -NR60CO-thienyl, and -NR60CONR60R70,
each Ri00 is independently hydrogen or Ci-C4 alkyl;
each r is Oto 4; and each s is Oto 3. In yet still
another aspect, the invention provides compounds of
formula l l-5hl, i.e., compounds of formula 1l-5g,
wherein Y is -0-(Ci-C 6 alkyl). In one embodiment, Y
is -O- (Ci-C4 alkyl). In yet still another aspect, the
invention provides compounds of formula I l-5h2, i.e.,
compounds of formula 1l-5g, wherein Y is -O-phenyl. In
yet still another aspect, the invention provides
compounds of formula l l-5i, i.e., compounds of
formula 1l-5h, wherein said group is a group of the
formula: and said groupis a group of the formula: In a
further aspect, the invention provides compounds of
formula 11-5J, i.e., compounds according to any one of
formulas, 11-5h, l l-5hl, I l-5h2, or 11-5i, wherein
Ri is H or C1-C4 alkyl. In one embodiment, Ri is H or
methyl. In another embodiment, Ri is H. In yet another
aspect, the invention provides compounds of formula
11-6, i.e., compounds according to formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9,
10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10- 12,
10-13, 10-14, or 10-15 11, 11-1, 11-la, 11-2, l l-2a,
l l-2b, l l-2c, l l-2d, l l-2e, l l-2f, l l-2g, l
l-2h, l l-2i, 11-3, l l-3a, l l-3al, I l-3a2, I l-3a3,
I l-3a4, I l-3a5, I l-3a6, I l-3a7, I l-3a8, I l-3a9,
l l-3al q, l l-3b, l l-3bl, I l-3b2, l l-3c, l l-3d,
11-4, l l-4a, l l-4b, l l-4c, 11- 4cl, l l-4d, l
l-4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d,
l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2,
11-5O, I l-5f4, I l-5f5, I l-5f6, l l-5g, l l-5gl, I
l-5g2, I l-5g3, I l-5g4, 11- 5g5, I l-5g6, I l-5g7, I
l-5g8, I l-5g9, l l-5gl q, l l-5h, l l-5hl, I l-5h2, l
l-5i, or 11-5J, wherein the C3-C8 cycloalkyl (ring A
of Formula I) group is cyclopropyl. In yet another
aspect, the invention provides compounds of formula
11-7, i.e., compounds according to formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9,
10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10- 12,
10-13, 10-14, or 10-15 11, 11-1, 11-la, 11-2, l l-2a,
l l-2b, l l-2c, l l-2d, l l-2e, l l-2f, l l-2g, l
l-2h, l l-2i, 11-3, l l-3a, l l-3al, I l-3a2, I l-3a3,
I l-3a4, I l-3a5, I l-3a6, I l-3a7, I l-3a8, I l-3a9,
l l-3al q, l l-3b, l l-3bl, I l-3b2, l l-3c, l l-3d,
11-4, l l-4a, l l-4b, l l-4c, 11- 4cl, l l-4d, l
l-4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d,
l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2,
11-5O, I l-5f4, I l-5f5, I l-5f6, l l-5g, l l-5gl, I
l-5g2, I l-5g3, I l-5g4, 11- 5g5, I l-5g6, I l-5g7, I
l-5g8, I l-5g9, l l-5gl q, l l-5h, l l-5hl, I l-5h2, l
l-5i, or 11-5J, wherein the C -Cs cycloalkyl group
(ring A of Formula I) is cyclobutyl. In yet another
aspect, the invention provides compounds of formula
11-8, i.e., compounds according to formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9,
10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10- 12,
10-13, 10-14, or 10-15 11, 11-1, 11-la, 11-2, l l-2a,
l l-2b, l l-2c, l l-2d, l l-2e, l l-2f, l l-2g, l
l-2h, l l-2i, 11-3, l l-3a, l l-3al, I l-3a2, I l-3a3,
I l-3a4, I l-3a5, I l-3a6, I l-3a7,I l-3a8, I l-3a9, l
l-3al q, l l-3b, l l-3bl, I l-3b2, l l-3c, l l-3d,
11-4, l l-4a, l l-4b, l l-4c, 11- 4cl, l l-4d, l
l-4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d,
l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2,
11-5O, I l-5f4, I l-5f5, I l-5f6, l l-5g, l l-5gl, I
l-5g2, I l-5g3, I l-5g4, 11- 5g5, I l-5g6, I l-5g7, I
l-5g8, I l-5g9, l l-5gl q, l l-5h, l l-5hl, I l-5h2, l
l-5i, or 11-5J, wherein the C -Cs cycloalkyl group
(ring A of Formula I) is cyclopentyl. In yet another
aspect, the invention provides compounds of formula
11-9, i.e., compounds according to formula 9 or any
one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5,
10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8, 10-9,
10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10- 12,
10-13, 10-14, or 10-15 11, 11-1, 11-la, 11-2, l l-2a,
l l-2b, l l-2c, l l-2d, l l-2e, l l-2f, l l-2g, l
l-2h, l l-2i, 11-3, l l-3a, l l-3al, I l-3a2, I l-3a3,
I l-3a4, I l-3a5, I l-3a6, I l-3a7, I l-3a8, I l-3a9,
l l-3al q, l l-3b, l l-3bl, I l-3b2, l l-3c, l l-3d,
11-4, l l-4a, l l-4b, l l-4c, 11- 4cl, l l-4d, l
l-4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d,
l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2,
11-5O, I l-5f4, I l-5f5, I l-5f6, l l-5g, l l-5gl, I
l-5g2, I l-5g3, I l-5g4, 11- 5g5, I l-5g6, I l-5g7, I
l-5g8, I l-5g9, l l-5gl q, l l-5h, l l-5hl, I l-5h2, l
l-5i, or 11-5J, wherein the C -Cs cycloalkyl group
(ring A of Formula I) is cyclohexyl. In yet another
aspect, the invention provides compounds of formula
11-10, i.e., compounds according to any one of
formulas formula 9 or 10, 10-1, 10-2, 10-3, 10-4,
10-5, 10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8,
10-9, 10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10-
12, 10-13, 10-14, or 10-15 11, 11-1, 11-la, 11-2, l
l-2a, l l-2b, l l-2c, l l-2d, l l-2e, l l-2f, l l-2g,
l l-2h, l l-2i, 11-3, l l-3a, l l-3al, I l-3a2, I
l-3a3, I l-3a4, I l-3a5, I l-3a6, I l-3a7, I l-3a8, I
l-3a9, l l-3al q, l l-3b, l l-3bl, I l-3b2, l l-3c, l
l-3d, 11-4, l l-4a, l l-4b, l l-4c, 11- 4cl, l l-4d, l
l-4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d,
l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2,
11-5O, I l-5f4, I l-5f5, I l-5f6, l l-5g, l l-5gl, I
l-5g2, I l-5g3, I l-5g4, 11- 5g5, I l-5g6, I l-5g7, I
l-5g8, I l-5g9, l l-5gl q, l l-5h, l l-5hl, I l-5h2, l
l-5i, or 11-5J, wherein the C -Cs cycloalkyl group
(ring A of Formula I) is cycloheptyl. In still yet
another aspect, the invention provides compounds of
formula 11-1 1, i.e., compounds according to formula 9
or any one of formulas 10, 10-1, 10-2, 10-3, 10-4,
10-5, 10-6, 10-6a, 10-6b, 10-6c, 10-6d, 10-7, 10-8,
10-9, 10-10, 10-1 1, 10-1 Ia, 10-1 Ib, 10-1 Ic, 10-
12, 10-13, 10-14, or 10-15 11, 11-1, 11-la, 11-2, l
l-2a, l l-2b, l l-2c, l l-2d, l l-2e, l l-2f, l l-2g,
l l-2h, l l-2i, 11-3, l l-3a, l l-3al, I l-3a2, I
l-3a3, I l-3a4, I l-3a5, I l-3a6, I l-3a7, I l-3a8, I
l-3a9, l l-3al q, l l-3b, l l-3bl, I l-3b2, l l-3c, l
l-3d, 11-4, l l-4a, l l-4b, l l-4c, 11- 4cl, l l-4d, l
l-4dl, I l-4d2, 11-5, l l-5a, l l-5b, l l-5c, l l-5d,
l l-5dl, l l-5e, l l-5el, l l-5f, l l-5fl, I l-5f2,
11-5O, I l-5f4, I l-5f5, I l-5f6, l l-5g, l l-5gl, I
l-5g2, I l-5g3, I l-5g4, 11-5g5, I l-5g6, I l-5g7, I
l-5g8, I l-5g9, l l-5gl q, l l-5h, l l-5hl, I l-5h2, l
l-5i, or 11-5J, wherein the C -Cs cycloalkyl group
(ring A of Formula I) is cyclooctyl. In another
aspect, the invention provides compounds of formula
12, i.e., compounds of formula I, wherein the A-ring
is heteroaryl, which is pyridyl, pyrimidyl,
quinolinyl, isoquinolinyl, thienyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, or oxazolyl, each
of which is optionally substituted at a substitutable
position with halogen, Ci-C alkyl, C -C alkenyl, C -C
alkynyl, Ci-C 6 alkoxy, Ci-C 6 haloalkyl, Ci-C6
haloalkoxy, hydroxyl, hydroxy-(Ci-C4 alkyl), CN, NO2,
aryloxy, aryl-(Ci-C4 alkoxy) (such as benzyloxy),-SO
2-(Ci-C 6 alkyl), -NR'R", Ci-C 6 alkanoyl, -C(O)OR',
-(Ci-C 4 alkyl)-C(O)OR', heteroaryl, aryl, aryl- (Ci-C
4 alkyl), -SO2-NR R", -C(0)NR'R", -0C(0)NR'R",
-NR'C(0)R", -NR'C(0)NR'R", -NR C(O)O-(Ci-C 6 alkyl) or
-NR'C(O)O-phenyl, where each R' and R" is
independently hydrogen or Ci-C 6 alkyl. In one
embodiment, the B-ring is pyrazolyl, imidazolyl,
pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, pyridyl, pyrimidyl, or isoxazolyl,
each of which is optionally substituted at a
substitutable position with a group that is
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, -NR'R",
-SO2-NR R", -C(0)NR'R", -NR'C(0)R", -NR'C(0)NR'R", -NR
C(O)O- (Ci-C 6 alkyl), -NR'C(O)O-phenyl, NO2, CN,
-C(O)OR', hydroxyl, hydroxy-(Ci-C 6 alkyl), -S(O)
(Ci-C 6 alkyl), -S(O) aryl, halogen, Ci-C 2 haloalkyl,
Ci-C 2 haloalkoxy, benzyl or phenyl. In still another
aspect, the invention provides compounds of formula
13, i.e., compounds of formula I or 12 having the
following formula: heteroaryl O2S Formula 13
stereoisomers, tautomers, mixtures of stereoisomers
and/or tautomers or pharmaceutically acceptable salts
thereof. In one embodiment, the heteroaryl group is
optionally substituted at 



a substitutable position with halogen, Ci-C 6 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, Ci-C 6alkoxy, Ci-C6
haloalkyl, Ci-C6 haloalkoxy, hydroxyl, hydroxy-(Ci-C 4
alkyl), CN, NO2, aryloxy, aryl-(Ci-C 4alkoxy),
-SO2-(Ci-C6 alkyl), -NR'R", Ci-C6 alkanoyl, -C(O)OR',
-(Ci-C4 alkyl)-C(O)OR\ pyridyl, phenyl, phenyl-(Ci-C 4
alkyl), -SO2-NR R", -C(0)NR'R", -0C(0)NR'R",
-NR'C(O)R", -NR'C(0)NR'R", or -NR'C(0)0R', where each
R' and R" is independently hydrogen or Ci-C6 alkyl. In
another embodiment the heteroaryl group is optionally
substituted as described immediately above and the
C-ring is cyclohexyl, phenyl, thienyl, imidazolinyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrrolyl, pyrazolyl, pyrimidyl, pyrazinyl or pyridyl,
each of which is optionally substituted at each
substitutable position with groups that are
independently halogen, Ci-C6 alkyl, Ci-C6 alkoxy,
aryloxy, aryl- (Ci-C4alkoxy), Ci-C6 haloalkyl, Ci-C6
haloalkoxy, hydroxyl, hydroxy-(Ci-C 6 alkyl), -NR'R",
-(Ci-C4 alkyl)-NR'R", -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR'C(0)NR'R"; -(C 1-C6 alkyl)-C(O)OR',
-(Cr C6 alkyl)- C(0)NR'R", -NR'C(0)R", NO2, CN, oxo,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl),or -S(O)z (Ci-C 6 alkyl)
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2 or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, or 2 groups that are independently
Ci-C4 alkyl, Ci-C4 alkoxy, halogen, CF3, OCF3,
hydroxyl, hydroxy-(Ci-C 4 alkyl), or -NR'R". In still
yet another aspect, the invention provides compounds
of formula 13-1, i.e., compounds of formula 13,
wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, pyridyl, pyrimidyl, or isoxazolyl,
each of which is unsubstituted. In still yet another
aspect, the invention provides compounds of formula
13-2, i.e., compounds of formula 13, wherein the
B-ring has the formula: whereinR20 is hydrogen, Ci-C6
alkyl, Ci-C6 alkoxy, -NR'R", -(Ci-C 4 alkyl)-NR'R",
-S(O) (Ci-C 6 alkyl), halogen, hydroxyl, CN, NO2,
CH2F, CHF2, CF3, -C(O)OR', -C(0)NR'R", -(Ci-C 6
alkyl)-C(O)OR\ -(Ci-C 6 alkyl)-C(O)NR'R", or phenyl,
and R75 is hydrogen, C1-C6 alkyl, C1-C6 alkanoyl,
phenyl-Ci-C 6 alkanoyl, -C(0)NR'R", -S(O)2- (Ci-C 6
alkyl), -S(O)2-aiyl, -SO2NR R", phenyl, phenyl-(Ci-C 6
alkyl) (preferably phenethyl or benzyl, more
preferably, benzyl), phenylcarbonyl, benzylcarbonyl,
or heteroarylcarbonyl, where the heteroaryl group is
pyridyl, pyrimidyl, thienyl or furanyl. In still yet
another aspect, the invention provides compounds of
formula 13-3, i.e., compounds of formula 13-2, wherein
the B-ring has the formula: In still yet another
aspect, the invention provides compounds of formula
13-4, i.e., compounds of formula 13-2, wherein the
B-ring has the formula: In still yet another aspect,
the invention provides compounds of formula 13-5,
i.e., compounds of formula 13-2, wherein the B-ring
has the formula: In still yet another aspect, the
invention provides compounds of formula 13-6, i.e.,
compounds of formula 13-2, wherein the B-ring has the
formula: In a further aspect, the invention provides
compounds of formula 13-6a, i.e., compounds according
to any one of formulas 13-2, 13-3, or 13-4, wherein
R2o is hydrogen, Ci-C4 alkyl, CH2F, CHF2, CF3,
-C(O)OR', -S(O) (Ci-C 4 alkyl), or hydroxyl.In another
aspect, the invention provides compounds of formula
13-6b, i.e., compounds of formula 13-6a, wherein R20
is hydrogen or methyl. In yet another aspect, the
invention provides compounds of formula 13-6c, i.e.,
compounds according to any one of formulas 13-2, 13-5
or 13-6, wherein R75 is hydrogen or methyl. In still
yet another aspect, the invention provides compounds
of formula 13-6d, i.e., compounds according to any one
of formulas 13-2, 13-5 or 13-6, wherein R7 is
hydrogen. In one embodiment, R2oand R7 are both
hydrogen. In still yet another aspect, the invention
provides compounds of formula 13-7, i.e., compounds of
formula 13-2, wherein the B-ring has the formula:
wherein R30 is hydrogen, C1-C4 alkyl, C1-C4 alkoxy,
-NR'R", C1-C4 alkythio, halogen, hydroxy, CH2F,
CHF2,CF3, or phenyl. In still yet another aspect, the
invention provides compounds of formula 13-8, i.e.,
compounds of formula 13-7, wherein the B-ring has the
formula: . In still yet another aspect, the invention
provides compounds of formula 13-9, i.e., compounds of
formula 13-7, wherein the B-ring has the formula: In
still yet another aspect, the invention provides
compounds of formula 13-10, i.e., compounds of formula
13-7, wherein the B-ring has the formula:. In still
yet another aspect, the invention provides compounds
of formula 13-1 1, i.e., compounds of formula 13-7,
wherein the B-ring has the formula: In a further
aspect, the invention provides compounds of formula
13-1 Ia, i.e., compounds according to any one of
formulas 13-8, 13-9, 13-10, or 13-1 1, wherein each
R30 is independently hydrogen, Ci-C 4 alkyl, CH2F,
CHF2, or CF3. In another aspect, the invention
provides compounds of formula 13-1 Ib, i.e., compounds
of formula 13-1 Ia, wherein each R30 is independently
hydrogen or methyl. In still another aspect, the
invention provides compounds of formula 13-1 Ic, i.e.,
compounds of formula 13-1 Ia, wherein each R30 is
hydrogen. In still yet another aspect, the invention
provides compounds of formula 13-12, i.e., compounds
of formula 10, wherein the B-ring has the formula: In
still yet another aspect, the invention provides
compounds of formula 13-13, i.e., compounds of formula
13-12, wherein the B-ring has the formula: In still
yet another aspect, the invention provides compounds
of formula 13-14, i.e., compounds of formula 13-12,
wherein the B-ring has the formula:In still yet
another aspect, the invention provides compounds of
formula 13-15, i.e., compounds of formula 13-12,
wherein the B-ring has the formula: In yet still
another aspect, the invention provides compounds of
formula 14, i.e., compounds according to of formula 12
or any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-
5, 13-6, 13-6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9,
13-10, 13-1 1, 13-lla, 13-l lb, 13-l lc, 13-12, 13-13,
13-14, or 13-15, wherein the C-ring is phenyl or
cyclohexyl, which is optionally substituted with 1, 2,
3, or 4 groups that are independently halogen, C1-C4
alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy),
C1-C4 haloalkyl (in another aspect, CF3), C1-C4
haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(Ci-C 4 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)- C(0)NR'R",
-NR'C(0)R", NO2, CN, phenyl, oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, C2-C6 alkenyl,
C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl
(such as phenyl), or -S(O)z (Ci-C 6 alkyl), where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or Ci-C 6
alkoxy, and where the aryl or heteroaryl portions of
the above are optionally substituted with 1, 2, 3, or
4 groups that are independently Ci-C 6 alkyl, Ci-C 6
alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C
6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In one embodiment, the C-ring is an
optionally substituted phenyl. In yet still another
aspect, the invention provides compounds of formula
14-1, i.e., compounds of formula 14 wherein the C-ring
is unsubstituted phenyl. In yet still another aspect,
the invention provides compounds of formula 14-la,
i.e., compounds of formula 14 wherein the C-ring is
unsubstituted cyclohexyl.In yet still another aspect,
the invention provides compounds of formula 14-2,
i.e., compounds of formula 14 wherein the C-ring is
phenyl substituted with 1 or 2 groups that are
independently Cl, F, methyl, ethyl, isopropyl,
methoxy, ethoxy, CF3, OCF3, OH, CH2OH, NH2, NH(CH3),
N(CH3)2, or -OC(O)N(CH3)2. In one embodiment, the
C-ring is bissubstituted with at least one halogen. In
another embodiment, the halogen is F. In still another
embodiment, the halogen is Cl. In another embodiment,
the C-ring is bis-substituted with two halogens, which
are the same or different. In still another
embodiment, the C-ring is substituted at least at
position 7. In another embodiment, the C-ring is
substituted at positions 7 and 8. In another
embodiment, the C-ring is monosubstituted with a
halogen. In another embodiment, the halogen is F. In
still another embodiment, the halogen is Cl. In still
another embodiment, the C-ring is substituted at
position 7. In yet another embodiment, the C-ring is
substituted at position 8. In still yet another
aspect, the invention provides compounds of formula
14-2a, i.e., compounds of formula 14, wherein the
C-ring is phenyl substituted with 1 or 2 groups that
are independently -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -0C(0)NR'R",
-NR'C(O)NR'R"; -(Cr C6 alkyl)-C(O)OR\ -(Cr C6
alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN, phenyl, -S(O)
phenyl, or -S(O) (Ci-C6 alkyl), where the phenyl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In one embodiment,
the C-ring is substituted at least at the 7-position.
In another embodiment, the C-ring is substituted at
least at the 8-position. In still another aspect, the
invention provides compounds of formula 14-2b, i.e.,
compounds of formula 14, wherein the C-ring is phenyl
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or Ci-C
alkoxy. In one embodiment, the C-ring is substituted
at least at the 7-position. In another embodiment, the
C-ring is substituted at least at the 8-position. In
still another aspect, the invention provides compounds
of formula 14-2c, i.e., compounds of formula 14,
wherein the C-ring is phenyl substituted with 1 or 2
groups that are independently -C(O)OH, -C(O)O-(Ci-C 4
alkyl), NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3),hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R".
In one embodiment, the C-ring is substituted at least
at the 7-position. In another embodiment, the C-ring
is substituted at least at the 8- position. In yet
another aspect, the invention provides compounds of
formula 14-2d, i.e., compounds of formula 14, wherein
the C-ring is phenyl substituted with 1 or 2 groups
that are independently Ci-C4 alkyl, Ci-C4 alkoxy,
halogen, -C(O)NR'R", -NR'C(O)R", -OC(O)NR'R",
-NR'C(O)NR'R"; or -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently C1- C alkyl, Ci-C alkoxy, halogen, Ci-C
haloalkyl (such as CF3), Ci-C6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
one embodiment, the C-ring is substituted at least at
the 7-position. In another embodiment, the C-ring is
substituted at least at the 8-position. In yet still
another aspect, the invention provides compounds of
formula 14-2e, i.e., compounds of formula 14 wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently Cl, F, methyl, ethyl,
isopropyl, methoxy, ethoxy, CF , OCF3, OH, CH2OH, NH2,
NH(CH3), N(CH3)2, or -OC(O)N(CH3)2. In still yet
another aspect, the invention provides compounds of
formula 14-2f, i.e., compounds of formula 14, wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently -NR C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR'C(O)NR'R"; -(Ci-C4 alkyl)-C(O)OR\
-(Ci-C4 alkyl)- C(0)NR'R", -NR'C(0)R", NO2, CN,
phenyl, -S(O) phenyl, or -S(O) (C1-C6 alkyl), where
the phenyl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In still another aspect, the invention provides
compounds of formula 14-2g, i.e., compounds of formula
14, wherein the C-ring is cyclohexyl substituted with
1 or 2 groups that are independently Ci-C4 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, where the alkyl, alkenyl
and alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or Ci-C4 alkoxy. In still
another aspect, the invention provides compounds of
formula 14-2h, i.e., compounds of formula 14, wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently -C(O)OH, -C(O)O-(Ci-C 4
alkyl), NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6alkyl, Ci-C alkoxy, halogen,
Ci-C haloalkyl (such as CF3), Ci-C haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
yet another aspect, the invention provides compounds
of formula 14-2i, i.e., compounds of formula 14,
wherein the C-ring is cyclohexyl substituted with 1 or
2 groups that are independently Ci-C4 alkyl, Ci-C4
alkoxy, halogen, -C(0)NR'R", -NR'C(0)R", -0C(0)NR'R",
-NR'C(O)NR'R"; -NR C(O)O-(Ci-C 6 alkyl) or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently C1- C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In yet still another aspect, the invention provides
compounds of formula 14-3, i.e., compounds of formula
14 wherein the C-ring is phenyl or cyclohexyl
substituted with 1 or 2 groups that are Cl, F, methyl,
isopropyl, methoxy, CF3, OCF3, OH, or -OC(O)N(CH 3)2.
In yet still another aspect, the invention provides
compounds of formula 14-3a, i.e., compounds according
to any one of formulas 14, 14-1, 14-la, 14-2, 14-2a,
14-2b, 14-2d, 14- 2c, 14-2d, 14-2e, 14-2f, 14-2g,
14-2h, 14-2i, or 14-3, wherein R2 is -X(CO)Y or
-(C(R3)2)i_ 4X(C0)Y. In still another aspect, the
invention provides compounds of formula 14-3al, i.e.,
compounds according to any one of formulas 14, 14-1,
14-la, 14-2, 14-2a, 14-2b, 14-2d, 14- 2c, 14-2d,
14-2e, 14-2f, 14-2g, 14-2h, 14-2i, or 14-3, wherein R2
is hydrogen, Ci-C 3 alkyl or C3-C6 cyclopropyl. In
still another aspect, the invention provides compounds
of formula 14-3a2, i.e., compounds according to any
one of formulas 14, 14-1, 14-la, 14-2, 14-2a, 14-2b,
14-2d, 14- 2c, 14-2d, 14-2e, 14-2f, 14-2g, 14-2h,
14-2i, or 14-3, wherein R2 is NO2 or CN. In still
another aspect, the invention provides compounds of
formula 14-3a3, i.e., compounds according to any one
of formulas 14, 14-1, 14-la, 14-2, 14-2a, 14-2b,
14-2d, 14- 2c, 14-2d, 14-2e, 14-2f, 14-2g, 14-2h,
14-2i, or 14-3, wherein R2 is C2-C6 alkenyl or C2-C6
alkynyl. In still another aspect, the invention
provides compounds of formula 14-3a4, i.e., compounds
according to any one of formulas 14, 14-1, 14-la,
14-2, 14-2a, 14-2b, 14-2d, 14- 2c, 14-2d, 14-2e,
14-2f, 14-2g, 14-2h, 14-2i, or 14-3, wherein R2 is
Ci-C4 haloalkyl. In still another aspect, the
invention provides compounds of formula 14-3a5, i.e.,
compounds according to any one of formulas 14, 14-1,
14-la, 14-2, 14-2a, 14-2b, 14-2d, 14- 2c, 14-2d,
14-2e, 14-2f, 14-2g, 14-2h, 14-2i, 14-3, 14-3a,
14-3al, 14-3a2, 14-3a3, or 14-3a4, wherein Ri is
hydrogen.In still yet another aspect, the invention
provides compounds of formula 14-3a6, i.e., compounds
according to any one of formulas 14, 14-1, 14-la,
14-2, 14-2a, 14-2b, 14-2d, 14- 2c, 14-2d, 14-2e,
14-2f, 14-2g, 14-2h, 14-2i, or 14-3, wherein Ri and R2
combined are oxo. In still yet another aspect, the
invention provides compounds of formula 14-3a7, i.e.,
compounds according to any one of formulas 14, 14-1,
14-la, 14-2, 14-2a, 14-2b, 14-2d, 14- 2c, 14-2d,
14-2e, 14-2f, 14-2g, 14-2h, 14-2i, or 14-3, wherein Ri
and R2 combined are =NOR, where R is hydrogen, Ci-C
alkyl, aryl (such as phenyl) or arylalkyl (such as
benzyl or phenethyl). In yet another aspect, the
invention provides compounds of formula 14-3a8, i.e.,
compounds according to any one of formulas 14, 14-1,
14-la, 14-2, 14-2a, 14-2b, 14-2d, 14- 2c, 14-2d,
14-2e, 14-2f, 14-2g, 14-2h, 14-2i, or 14-3, wherein Ri
and R2 together with the carbon to which they are
attached form a C -C cycloalkyl group. In yet another
aspect, the invention provides compounds of formula
14-3a9, i.e., compounds according to any one of
formulas 14, 14-1, 14-la, 14-2, 14-2a, 14-2b, 14-2d,
14- 2c, 14-2d, 14-2e, 14-2f, 14-2g, 14-2h, 14-2i, or
14-3, wherein Ri and R2 together with the carbon to
which they are attached form a cyclopropyl group. In
yet another aspect, the invention provides compounds
of formula 14-3alO, i.e., compounds according to any
one of formulas 14, 14-1, 14-la, 14-2, 14-2a, 14-2b,
14-2d, 14- 2c, 14-2d, 14-2e, 14-2f, 14-2g, 14-2h,
14-2i, or 14-3, wherein Ri is hydrogen and R2 is
cyclopropyl. In one embodiment, the compound is
racemic. In another embodiment, the compound is
enantiomerically enriched. In yet still another
aspect, the invention provides compounds of formula
14-3b, i.e., compounds of formula 14-3 a, wherein X is
O; and Y is -NR60R70 or -N(R3o)(CH2)2_NR6oR7o; where R
O and R70 are independently selected from: hydrogen,
methyl, ethyl, (C -Cg)cycloalkyl, aryl-(Ci-C 6)alkyl
(such as benzyl or phenethyl), 4-pyridylmethyl, or
R6Oand R70 taken together with the nitrogen atom to
which they are bound form a heterocycloalkyl group
selected fromwhere, each R80 is independently
unsubstituted Ci-C 4 alkyl or Ci-C 4 alkyl substituted
with hydroxyl or halogen; each R90 is independently
hydrogen, unsubstituted Ci-C 4 alkyl, Ci-C 4 alkyl
substituted with hydroxyl or halogen, unsubstituted
C3-C8 cycloalkyl, C -Cs cycloalkyl substituted with
one or more (e.g., 1-4) R50, phenyl-(Ci-C 4 alkyl)-,
pyridyl- (Ci-C 4 alkyl)-, thienyl-(Ci-C 4 alkyl),
-C(O)O-(Ci-C 4 alkyl), -C(O)O-phenyl, -SO -(Ci-Ce
alkyl), -Sq 2-phenyl, unsubstituted phenyl, phenyl
substituted with one or more (e.g., 1-4) R50 groups,
pyridyl, thienyl, pyridyl substituted with one or more
(e.g., 1-4) R50 groups, thienyl substituted with one
or more (e.g., 1-4) R50 groups, where each R50 is
independently selected from: halogen, Ci-C alkyl, Ci-C
haloalkyl, -OH, -O (Ci-C 4 alkyl), OCF3, -CN, -
NR60R7O, -C(O)O-(Ci-C 4 alkyl), -CONR 60R7O, -(Ci-C 6
alkyl)-NR 60R70, -NR60CO-(Ci-C 4 alkyl),
-NR60CO-phenyl, -NR60COpyridyl, -NR60CO-thienyl, and
-NR60CONR60R70, each Ri00 is independently hydrogen or
Ci-C 4 alkyl; each r is Oto 4; and each s is Oto 3. In
yet still another aspect, the invention provides
compounds of formula 14-3bl, i.e., compounds of
formula 14-3a, wherein Y is -0-(Ci-C 6 alkyl). In one
embodiment, Y is -O- (Ci-C 4 alkyl). In yet still
another aspect, the invention provides compounds of
formula 14-3b2, i.e., compounds of formula 14-3a,
wherein Y is -O-phenyl. In yet still another aspect,
the invention provides compounds of formula 14-3c,
i.e., compounds of formula 14-3b, wherein said group
is a group of the formula:and, said group is a group
of the formula: In a further aspect, the invention
provides compounds of formula 14-3cl, i.e., compounds
according to any one of formulas, 14-3b, 14-3bl,
14-3b2, or 14-3c, wherein Ri is H or C1-C4 alkyl. In
one embodiment, Ri is H or methyl. In another
embodiment, Ri is H. In yet still another aspect, the
invention provides compounds of formula 14-4, i.e.,
compounds according to formula 12 or any one of
formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,
13-6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10,
13-1 1, 13-1 Ia, 13-1 Ib, 13-1 Ic, 13- 12, 13-13,
13-14, or 13-15 the C-ring is or N-oxide derivatives
thereof, each of which is optionally substituted with
1, 2, or 3 groups that are independently halogen,
C1-C4 alkyl, C1-C4 alkoxy, aryloxy, aryl-(Ci-C 4
alkoxy), C1-C4 haloalkyl (in another aspect, CF3),
C1-C4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C4 alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R",
-NR C(O)O-(C 1-C6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", 0C(0)NR'R", -NR'C(O)NR'R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z
(Ci-C 6 alky), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2 or 3 groups that are independently halogen,
hydroxyl, - NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl,hydroxy-(Ci-C6 alkyl), or
-NR'R". In one embodiment, the invention provides
compounds of formula 14-4 wherein the C-ring is
pyridyl or pyridyl N-oxide substituted with 1 or 2
groups that are independently -NR C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -(Ci-C
6 alkyl)-C(O)OR\ -(C r C6 alkyl)-C(O)NR'R",
-NR'C(0)R", -0C(0)NR'R", -NR'C(O)NR'R"; NO2, CN,
phenyl, -S(O) aryl (where the aryl group is preferably
naphthyl or phenyl, still more preferably, phenyl) or
-S(O)z (Ci-C 6 alkyl) where the aryl portions of the
above are optionally substituted with 1, 2, 3, or 4
groups that are independently Ci-C 6 alkyl, Ci-C 6
alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C
6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In an alternative embodiment, the
C-ring is pyridyl or pyridyl N-oxide substituted with
1 or 2 groups that are independently C1-C4 alkyl, C
-C6 alkenyl, C2-C6 alkynyl, where the alkyl, alkenyl
and alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or C1-C4 alkoxy. In another
alternative embodiment, the C-ring is pyridyl or
pyridyl N-oxide substituted with 1 or 2 groups that
are independently -C(O)OH, -C(O)O-(Ci-C 4 alkyl), NO2,
CN, or phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 



alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C
6 haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In still another alternative
embodiment, the C-ring is pyridyl or pyridyl N-oxide
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C1-C4 alkoxy, halogen, -C(0)NR'R",
-NR'C(0)R", -0C(0)NR'R", -NR'C(O)NR'R"; or -NR
C(O)O-(Ci-C 6 alkyl), or -NR'C(O)O-phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C 6 alkyl, Ci-C
6 alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3),
Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-Ci-C 6 alkyl, or -NR'R". In still another
aspect, the invention provides compounds of formula
14-4a, i.e., compounds of formula 12 or any one of
formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-
6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10, 13-1
1, 13-l la, 13-l lb, 13-l lc, 13-12, 13- 13, 13-14, or
13-15, wherein the C-ring is each of which is
optionally substituted with 1 or 2 groups that are
independently halogen, C1- C alkyl, Ci-C 4 alkoxy,
Ci-C 6 alkanoyl, aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4
haloalkyl (in another aspect, CF3), Ci-C 4 haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci-C
4alkyl), -NR'R", -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -0C(0)NR'R",
-NR'C(0)NR'R"; -(Ci-C 6 alkyl)-C(0)0R', -(Ci-C 6
alkyl)-C(O)NR'R", -NR C(O)R", NO , CN, benzyl, phenyl,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl,
thienyl, C2-C6 alkenyl, C2-C6 alkynyl, -NR SO2R",
-SO2-NR R", -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl), or -S(O)z (Ci-C6 alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2 or 3 groups
that are independently halogen, hydroxyl, -NR'R" or
Ci-C6 alkoxy, and where the aryl portions of the above
are optionally substituted with 1, 2, 3, or 4 groups
that are independently Ci-C6 alkyl, Ci-C6 alkoxy,
halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In one embodiment, the invention
provides compounds of formula 14-4a, wherein the
C-ring is pyrimidinyl substituted with 1 or 2 groups
that are independently -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -0C(0)NR'R",
-NR'C(O)NR'R"; -(Ci-C6 alkyl)-C(O)OR', -(Ci-C6
alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN, phenyl, -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl) or -S(O)z
(Ci-C6 alkyl) where the aryl portions of the above are
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In an alternative embodiment, the C-ring is
pyrimidinyl substituted with 1 or 2 groups that are
independently C1-C4 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, where the alkyl, alkenyl and alkynyl portions
of the above are unsubstituted or substituted with 1
or 2 groups that are independently halogen, hydroxyl,
-NR'R" or C1-C4 alkoxy. In another alternative
embodiment, the C-ring is pyrimidinyl substituted with
1 or 2 groups that are independently -C(O)OH,
-C(O)O-(Ci-C 4 alkyl), NO2, CN, or phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C6 alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In still another alternative
embodiment, the C-ring is pyrimidinyl substituted with
1 or 2 groups that are independently Ci-C alkyl, Ci-C4
alkoxy, halogen, -C(0)NR'R", -NR'C(0)R", -0C(0)NR'R",
-NR' C(O)NR' R"; -NR C(O)O-(C 1-C6 alkyl), or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In still another aspect, the invention provides
compounds of formula 14-4b, i.e., compounds of formula
12 or any one of formulas 13, 13-1, 13-2, 13-3, 13-4,
13-5, 13-6, 13-6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8,
13-9, 13-10, 13-1 1, 13-l la, 13-l lb, 13-l lc, 13-12,
13- 13, 13-14, or 13-15, wherein the C-ring is which
is optionally substituted with 1 or 2 groups that are
independently halogen, C1- C alkyl, Ci-C alkoxy,
aryloxy, aryl-(Ci-C6 alkoxy), Ci-C4 haloalkyl (in
another aspect, CF3), Ci-C4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(C r C4 alkyl),
-NR'R", -(Ci-C 4 alkyl)-NR'R", -NR C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR',
-(Ci-C 6 alkyl)- C(0)NR'R", -NR'C(0)R", NO2, CN,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (Ci- C6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2 or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF ), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In one embodiment, the invention provides compounds of
formula 14-4b wherein the C-ring is pyrazine
substituted with 1 or 2 groups that are independently
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R"; -(Ci-C 6
alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(O)R",
NO2, CN, phenyl, -S(O)z aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl) or -S(O)z (Ci-C 6 alkyl) where the aryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In an alternative
embodiment, the C-ring is pyrazine substituted with 1
or 2 groups that are independently Ci-C4 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, where the alkyl, alkenyl and
alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or Ci-C4 alkoxy. In another
alternative embodiment, the C-ring is pyrazine
substituted with 1 or 2 groups that are independently
-C(O)OH, -C(O)O-(Ci-C 4 alkyl), NO2, CN, or phenyl,
where the phenyl group is optionally substituted with
1, 2, 3, or 4 groups that are independently Ci- C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such asOCF3), hydroxyl,
hydroxy-(Ci-C6 alkyl), or -NR'R". In still another
alternative embodiment, the C-ring is pyrazine
substituted with 1 or 2 groups that are independently
Ci-C alkyl, C1- C4 alkoxy, halogen, -C(O)NfTR",
-NR'C(0)R", -0C(0)NR'R", -NR' C(O)NR' R"; -NR
C(O)O-(Ci-C 6 alkyl) or -NR'C(O)O-phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C alkyl, Ci-C
alkoxy, halogen, Ci-C haloalkyl (such as CF3), Ci-C 6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In still another aspect, the
invention provides compounds of formula 14-4c, i.e.,
compounds of formula 12 or any one of formulas 13,
13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13- 6a, 13-6b,
13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10, 13-1 1, 13-l
la, 13-l lb, 13-l lc, 13-12, 13- 13, 13-14, or 13-15,
wherein the C-ring is: each of which is optionally
substituted with 1 or 2 groups that are independently
halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, aryloxy,
aryl-(Ci-C 4 alkoxy), Ci-C 4 haloalkyl (in another
aspect, CF3), Ci-C 4 haloalkoxy (in another aspect,
OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl), - NR'R",
-(Ci-C 6 alkyl)-NR'R", -NR' C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR\
-(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (Ci-C 6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2, or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C 6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R".In still another aspect, the invention provides
compounds of formula 14-4cl, i.e., compounds of
formula 14-4c wherein the C-ring is: In still another
aspect, the invention provides compounds of formula
14-4d, i.e., compounds of formula 12 or any one of
formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-
6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10, 13-1
1, 13-l la, 13-l lb, 13-l lc, 13-12, 13- 13, 13-14, or
13-15, wherein the C-ring is: each of which is
optionally substituted with 1 or 2 groups that are
independently halogen, C1-C4 alkyl, Ci-C alkoxy,
aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4 haloalkyl (in
another aspect, CF3), Ci-C 4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl),
-NR'R", -(Ci-C 6 alkyl)-NR'R", -NR C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR',
-(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (Ci-C 6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2, or 3
groups that are independently halogen, hydroxyl, -
NR'R" or Ci-C 6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF ), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In still another aspect, the invention
provides compounds of formula 14-4dl, i.e., compounds
of formula 14-4d wherein the C-ring is:In still
another aspect, the invention provides compounds of
formula 14-4d2, i.e., compounds of formula 14-4d
wherein the C-ring is: In yet still another aspect,
the invention provides compounds of formula 14-5,
i.e., compounds according to formula 14-4, 14-4a,
14-4b, 14-4c, or 14-4d, wherein the C-ring is
unsubstituted. In another aspect, the invention
provides compounds of formula 14-5a, i.e., compounds
of formula 14-4, 14-4a, 14-4b, 14-4c, or 14-4d,
wherein the C-ring is substituted with 1 or 2 groups
that are independently Cl, F, methyl, ethyl,
isopropyl, methoxy, ethoxy, CF3, OCF3, OH, CH2OH, or
-C(O)CH3. In yet another aspect, the invention
provides compounds of formula 14-5b, i.e., compounds
of formula 14-4, 14-4a, 14-4b, 14-4c, or 14-4d,
wherein the C-ring is substituted with 1 or 2 groups
that are independently Cl, F, or methyl. In still yet
another aspect, the invention provides compounds of
formula 14-5c, i.e., compounds according to any one of
formulas 14-4, 14-5, 14-5a, or 14-4b, where the C-ring
has the following structure: In still yet another
aspect, the invention provides compounds of formula
14-5d, i.e., compounds according to any one of
formulas 14-4, 14-5, 14-5a, or 14-5b, where the C-ring
has the following structure: In still yet another
aspect, the invention provides compounds of formula
14-5dl, i.e., compounds according to formula 14-4,
where the C-ring has the following structure:In still
yet another aspect, the invention provides compounds
of formula 14-5e, i.e., compounds according to any one
of formulas 14-4, 14-5, 14-5a, or 14-5b, where the
C-ring has the following structure: In still yet
another aspect, the invention provides compounds of
formula 14-5el, i.e., compounds according to formula
14-4, 14-5, 14-5a, or 14-5b, where the C-ring has the
following structure: In still yet another aspect, the
invention provides compounds of formula 14-5f, i.e.,
compounds according to formula 14-4, where the C-ring
has the following structure: In a further aspect, the
invention provides compounds of formula 14-5fl, i.e.,
compounds of formula 12 or any one of formulas 13,
13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13- 6a, 13-6b,
13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10, 13-1 1, 13-l
la, 13-l lb, 13-l lc, 13-12, 13- 13, 13-14, or 13-15,
wherein the C-ring is thiazolyl, which is optionally
substituted with 1 or 2 groups that are independently
halogen, C1-C4 alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C
4 alkoxy), Ci-C 4 haloalkyl (in another aspect, CF3),
Ci-C 4 haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(Ci-C 4 alkyl), -NR'R", -(C r C6 alkyl)-NR'R",
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C -C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z
(Ci-C 6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF ), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R".In another aspect, the invention provides
compounds of formula 14-5f2, i.e., compounds of
formula 14-5fl, wherein the thiazolyl ring is
substituted with one group that is halogen, C1-C4
alkyl, C1-C4 alkoxy, or benzyl. In still another
aspect, the invention provides compounds of formula
14-5O, i.e., compounds of formula 14-5fl, wherein the
thiazolyl ring is substituted with C1-C4 alkyl. In yet
another aspect, the invention provides compounds of
formula 14-5f4, i.e., compounds of formula 14-5fl,
wherein the thiazolyl ring is substituted with Ci-C
haloalkyl (in another aspect, CF3), Ci-C haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci- C4
alkyl), -NR'R", or -(Ci-C 6 alkyl)-NR'R". In yet still
another aspect, the invention provides compounds of
formula 14-5f5, i.e., compounds of formula 14-5fl,
wherein the thiazolyl ring is substituted with C -C4
alkyl, -(Ci-C 4 alkyl)-C(O)OR\ or -(Cr C4
alkyl)-C(O)NR'R". In another aspect, the invention
provides compounds of formula 14-5f6, i.e., compounds
of formula 14-5fl, wherein the thiazolyl ring is: In
yet still another aspect, the invention provides
compounds of formula 14-5g, i.e., compounds according
to any one of formulas 14-4, 14-4a, 14-4b, 14-4c,
14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, USa, USb, USc,
USd, USdI, USe, US I, USf, USfI, USf2, USQ, 14-5f4,
14-5f5, or 14-5f6, wherein R2 is -X(CO)Y or
-(C(R3)2)i-4X(CO)Y. In still another aspect, the
invention provides compounds of formula 14-5gl, i.e.,
compounds according to any one of formulas 14-4,
14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14- 4dl, 14-4d2,
14-5, USa, USb, USc, USd, USdI, USe, USeI, USf, USfI,
14-5f2, 14-5O, 14-5f4, 14-5f5, or 14-5f6, wherein R2
is hydrogen, Cr C3 alkyl or C3-C6 cycloalkyl. In still
another aspect, the invention provides compounds of
formula 14-5g2, i.e., compounds according to any one
of formulas 14-4, 14-4a, 14-4b, 14-4c, 14-4cl, 14-4d,
14- 4dl, 14-4d2, 14-5, USa, USb, USc, USd, USdI, USe,
US I, USf, USfI, 14-5f2, 14-5G, 14-5f4, 14-5f5, or
14-5f6, wherein R2 is NO2 or CN. In still another
aspect, the invention provides compounds of formula
14-5g3, i.e., compounds according to any one of
formulas 14-4, 14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14-
4dl, 14-4d2, 14-5, USa, USb, USc, USd, USdI, USe,
USeI, USf, USfI, 14-5f2, 14-5O, 14-5f4, 14-5f5, or
14-5f6, wherein R2 is C2-C6 alkenyl or C2-C6
alkynyl.In still another aspect, the invention
provides compounds of formula 14-5g4, i.e., compounds
according to any one of formulas 14-4, 14-4a, 14-4b,
14-4c, 14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, USa, USb,
USc, USd, USdI, USe, US I, USf, USfI, USf2, US W,
14-5f4, 14-5f5, or 14-5f6, wherein R2 is C1-C4
haloalkyl. In still another aspect, the invention
provides compounds of formula 14-5g5, i.e., compounds
according to any one of formulas 14-4, 14-4a, 14-4b,
14-4c, 14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, USa, USb,
USc, USd, USdI, USe, USeI, USf, USfI, 14-5f2, 14-5O,
14-5f4, 14-5f5, 14-5f6, USg, USgI, 14-5g2, 14-5g3, or
14-5g4 wherein R1 is hydrogen. In still yet another
aspect, the invention provides compounds of formula
14-5g6, i.e., compounds according to any one of
formulas 14-4, 14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14-
4dl, 14-4d2, 14-5, USa, USb, USc, USd, USdI, USe, US
I, USf, USfI, 14-5f2, 14-5O, 14-5f4, 14-5f5, or
14-5f6, wherein Ri and R combined are oxo. In still
yet another aspect, the invention provides compounds
of formula 14-5g7, i.e., compounds according to any
one of formulas 14-4, 14-4a, 14-4b, 14-4c, 14-4cl,
14-4d, 14- 4dl, 14-4d2, 14-5, USa, USb, USc, USd,
USdI, USe, USeI, USf, USfI, 14-5f2, 14-5O, 14-5f4,
14-5f5, or 14-5f6, wherein Ri and R2 combined are
=N-0R, where R is hydrogen, Ci-C alkyl, aryl (such as
phenyl) or arylalkyl (such as benzyl or phenethyl). In
yet another aspect, the invention provides compounds
of formula 14-5g8, i.e., compounds according to any
one of formulas 14-4, 14-4a, 14-4b, 14-4c, 14-4cl,
14-4d, 14- 4dl, 14-4d2, 14-5, USa, USb, USc, USd,
USdI, USe, US I, USf, USfI, 14-5f2, 14-5O, 14-5f4,
14-5f5, or 14-5f6, wherein Ri and R2 together with the
carbon to which they are attached form a C -C
cycloalkyl group. In yet another aspect, the invention
provides compounds of formula 14-5g9, i.e., compounds
according to any one of formulas 14-4, 14-4a, 14-4b,
14-4c, 14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, USa, USb,
USc, USd, USdI, USe, US I, USf, USfI, 14-5f2, 14-5O,
14-5f4, 14-5f5, or 14-5f6, wherein Ri and R2 together
with the carbon to which they are attached form a
cyclopropyl group. In yet another aspect, the
invention provides compounds of formula 14-5glO, i.e.,
compounds according to any one of formulas 14-4,
14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14- 4dl, 14-4d2,
14-5, USa, USb, USc, USd, USdI, USe, USeI, USf, USfI,
14-5f2, 14-5O, 14-5f4, 14-5f5, or 14-5f6, wherein Ri
is hydrogen and R2 is cyclopropyl. In one embodiment,
the compound is racemic. In another embodiment, the
compound is enantiomerically enriched.In yet another
aspect, the invention provides compounds of formula
14-5gl l , i.e., compounds according to any one of
formulas 14-4, 14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14-
4dl, 14-4d2, 14-5, USa, USb, USc, USd, USdI, USe, US
I, USf, USfI, USf2, 14-5O, 14-5f4, 14-5f5, or 14-5f6,
wherein R2 is independently hydrogen, methyl, ethyl,
propyl, isopropyl, or cyclopropyl; and Ri is H or
methyl. In yet still another aspect, the invention
provides compounds of formula 14-5h, i.e., compounds
of formula 14-5g, wherein X is O; and Y is -NR60RyO or
-N(R 3O)(CH2) - N R 6OR 70; where R60 and R70 are
independently selected from: hydrogen, methyl, ethyl,
(C3 -Cg)cycloalkyl, aryl(Ci-C6 )alkyl (such as benzyl
or phenethyl), 4-pyridylmethyl, R Oand R7o taken
together with the nitrogen atom to which they are
bound form a heterocycloalkyl group selected from
where each R8Ois independently unsubstituted C1-C4
alkyl or Ci-C alkyl substituted with hydroxyl or
halogen; each R90 is independently hydrogen,
unsubstituted Ci-C 4 alkyl, Ci-C 4 alkyl substituted
with hydroxyl or halogen, unsubstituted C -Cs
cycloalkyl, C -Cs cycloalkyl substituted with one or
more (e.g., 1-4) R50 groups, phenyl-(Ci-C 4 alkyl),
pyridyl-(Ci-C 4 alkyl), thienyl-(Ci-C 4 alkyl),
-C(O)O-(Ci-C 4 alkyl), -C(O)Ophenyl, -SO -(Ci-C
alkyl), -SO2-phenyl, unsubstituted phenyl, phenyl
substituted with one or more (e.g., 1-4) R50 groups,
pyridyl, thienyl, pyridyl substituted with one or more
(e.g., 1-4) R50 groups, thienyl substituted with one
or more (e.g., 1-4) R50 groups, where each R50 is
independently selected from: halogen, Ci-C 6 alkyl, -
Ci-C 6 haloalkyl, -OH, -O Ci-C 4 alkyl, OCF3, -CN, -
NR60R70, -C(O)O-(Ci-C 4 alkyl), -CONR 60R70, -(Ci-C 6
alkyl)-NR 60R70, -NR60CO-(Ci-C 4 alkyl),
-NRsoCO-phenyl, -NR60COpyridyl, -NR60CO-thienyl, and
-NR60CONR60R70, each Ri00 is independently hydrogen or
Ci-C alkyl; each r is Oto 4; and each s is Oto 3. In
yet still another aspect, the invention provides
compounds of formula 14-5hl, i.e., compounds of
formula 14-5g, wherein Y is -0-(Ci-C 6 alkyl). In one
embodiment, Y is -O- (Ci-C 4 alkyl). In yet still
another aspect, the invention provides compounds of
formula 14-5h2, i.e., compounds of formula 14-5g,
wherein Y is -O-phenyl. In yet still another aspect,
the invention provides compounds of formula 14-5i,
i.e., compounds of formula 14-5h, wherein said group
is a group of the formula: and said group is a group
of the formula: In a further aspect, the invention
provides compounds of formula 14-5J, i.e., compounds
according to any one of formulas, 14-5h, 14-5hl,
14-5h2, or 14-5i, wherein Ri is H or Ci-C 4 alkyl. In
one embodiment, Ri is H or methyl. In another
embodiment, Ri is H. In yet still another aspect, the
invention provides compounds of formula 14-6, i.e.,
compounds according to any one of formulas 13, 13-1,
13-2, 13-3, 13-4, 13-5, 13-6, 13-6a, 13-6b, 13-6c,
13-6d, 13-7, 13-8, 13-9, 13-10, 13-1 1, 13-l la, 13-l
lb, 13-l lc, 13-12, 13-13, 13-14, or 13-15, 14, 14-1,
14-la, 14-2, 14-2a, 14-2b, 14-2d, 14-2c, 14-2d, 14-2e,
14-2f, 14- 2g, 14-2h, 14-2i, 14-3, 14-3a, 14-3al,
14-3a2, 14-3a3, 14-3a4, 14-3a5, 14-3a6, 14-3a7, I
43a8, 14-3a9, 14-3alO, 14-3b, 14-3c, 14-3cl, 14-4,
14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14- 4dl, 14-4d2,
14-5, 14-5a, 14-5b, 14-5c, 14-5d, 14-5dl, 14-5e,
14-5el, 14-5f, 14-5fl, 14-5f2, 14-5O, 14-5f4, 14-5f5,
14-5f6, 14-5g, 14-5gl, 14-5g2, 14-5g3, 14-5g4, 14-5g5,
14-5g6, 14- 5g7, 14-5g8, 14-5g9, 14-5glO, 14-5h,
14-5hl, 14-5h2, 14-5i, or 14-5J, wherein the
heteroaryl group (ring A of Formula I) is pyridyl
optionally substituted with 1 or 2 groups that are
independently halogen, C1-C4 alkyl, Ci-C alkoxy, Ci-C
4 haloalkyl, Ci-C 4 haloalkoxy, hydroxy, amino, or
mono or di(Ci-C 4 alkyl)amino. In yet still another
aspect, the invention provides compounds of formula
14-7, i.e., compounds 14-6, wherein the pyridyl is
substituted with one group that is halogen, Ci-C 4
alkyl, Ci-C 4 alkoxy, Ci-C 4 haloalkyl, Ci-C 4
haloalkoxy, hydroxy, amino, or mono or di(Ci-C 4
alkyl)amino. In yet still another aspect, the
invention provides compounds of formula 14-8, i.e.,
compounds of formula 14-7, wherein the pyridyl is
substituted at the 4-position. In yet still another
aspect, the invention provides compounds of formula
14-8a, i.e., compounds of formula 14-7, wherein the
pyridyl is substituted at the 2-position, i.e., 



immediately next to the pyridyl ring nitrogen. In one
embodiment, the pyridyl ring is substituted at the
2-position, i.e., immediately next to the pyridyl ring
nitrogen and the pyridyl ring is attached to the -SO -
group at the 5-position. In yet still another aspect,
the invention provides compounds of formula 14-9,
i.e., compounds of formula 14-8, wherein the pyridyl
is substituted with one group that is halogen
(preferably chloro) or Ci-C 4 haloalkyl (preferably
CF3) . In yet still another aspect, the invention
provides compounds of formula 14-10, i.e., compounds
of formula 14-9, wherein the heteroaryl group has the
following structures: In yet still another aspect, the
invention provides compounds of formula 14-1Oa, i.e.,
compounds of formula 14-9, wherein the heteroaryl
group has the following structure: In yet still
another aspect, the invention provides compounds of
formula 14-1Ob, i.e., compounds according to any one
of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,
13-6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10,
13-1 1, 13-l la, 13-l lb, 13-l lc, 13-12, 13-13,13-14,
or 13-15, 14, 14-1, 14-la, 14-2, 14-2a, 14-2b, 14-2d,
14-2c, 14-2d, 14-2e, 14-2f, 14- 2g, 14-2h, 14-2i,
14-3, 14-3a, 14-3al, 14-3a2, 14-3a3, 14-3a4, 14-3a5,
14-3a6, 14-3a7, 14- 3a8, 14-3a9, 14-3alO, 14-3b,
14-3c, 14-3cl, 14-4, 14-4a, 14-4b, 14-4c, 14-4cl,
14-4d, 14- 4dl, 14-4d2, 14-5, 14-5a, 14-5b, 14-5c,
14-5d, 14-5dl, 14-5e, 14-5el, 14-5f, 14-5fl, 14-5f2,
14-5O, 14-5f4, 14-5f5, 14-5f6, 14-5g, 14-5gl, 14-5g2,
14-5g3, 14-5g4, 14-5g5, 14-5g6, 14- 5g7, 14-5g8,
14-5g9, 14-5glO, 14-5h, 14-5hl, 14-5h2, 14-5i, or
14-5J, wherein the heteroaryl group is pyridyl, or
thienyl, each of which is optionally substituted with
1 or 2 groups that are independently halo, methyl,
methoxy, CF3, or OCF3. In yet still another aspect,
the invention provides compounds of formula 14-1 1,
i.e., compounds according to any one of formulas 13,
13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a, 13-6b,
13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10, 13-1 1, 13-l
la, 13-l lb, 13-l lc, 13-12, 13-13, 13-14, or 13-15,
14, 14-1, 14-la, 14-2, 14-2a, 14-2b, 14-2d, 14-2c,
14-2d, 14-2e, 14-2f, 14- 2g, 14-2h, 14-2i, 14-3,
14-3a, 14-3al, 14-3a2, 14-3a3, 14-3a4, 14-3a5, 14-3a6,
14-3a7, 14- 3a8, 14-3a9, 14-3alO, 14-3b, 14-3c,
14-3cl, 14-4, 14-4a, 14-4b, 14-4c, 14-4cl, 14-4d, 14-
4dl, 14-4d2, 14-5, 14-5a, 14-5b, 14-5c, 14-5d, 14-5dl,
14-5e, 14-5el, 14-5f, 14-5fl, 14-5f2, 14-5O, 14-5f4,
14-5f5, 14-5f6, 14-5g, 14-5gl, 14-5g2, 14-5g3, 14-5g4,
14-5g5, 14-5g6, 14- 5g7, 14-5g8, 14-5g9, 14-5glO,
14-5h, 14-5hl, 14-5h2, 14-5i, or 14-5J, wherein the
heteroaryl group is an unsubstituted pyridyl. In yet
still another aspect, the invention provides compounds
of formula 14-12, i.e., compounds according to any one
of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,
13-6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10,
13-1 1, 13-l la, 13-l lb, 13-l lc, 13-12, 13-13,
13-14, or 13-15, 14, 14-1, 14-la, 14-2, 14-2a, 14-2b,
14-2d, 14-2c, 14-2d, 14-2e, 14-2f, 14- 2g, 14-2h,
14-2i, 14-3, 14-3a, 14-3al, 14-3a2, 14-3a3, 14-3a4,
14-3a5, 14-3a6, 14-3a7, 14- 3a8, 14-3a9, 14-3alO,
14-3b, 14-3c, 14-3cl, 14-4, 14-4a, 14-4b, 14-4c,
14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, 14-5a, 14-5b,
14-5c, 14-5d, 14-5dl, 14-5e, 14-5el, 14-5f, 14-5fl,
14-5f2, 14-5O, 14-5f4, 14-5f5, 14-5f6, 14-5g, 14-5gl,
14-5g2, 14-5g3, 14-5g4, 14-5g5, 14-5g6, 14- 5g7,
14-5g8, 14-5g9, 14-5glO, 14-5h, 14-5hl, 14-5h2, 14-5i,
or 14-5J, wherein the heteroaryl group (ring A of
Formula I) is thienyl optionally substituted with 1 or
2 groups that are independently halogen, Ci-C 4 alkyl,
Ci-C 4 alkoxy, Ci-C 4 haloalkyl, Ci-C 4 haloalkoxy,
hydroxy, amino, or mono or di(Ci-C 4 alkyl)amino. In
yet still another aspect, the invention provides
compounds of formula 14-13, i.e., compounds of formula
14-12 where the thienyl group is substituted with one
group that is halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy,
Ci-C 4 haloalkyl, Ci-C 4 haloalkoxy, hydroxy, amino,
or mono or di(Ci-C 4 alkyl)amino.In yet still another
aspect, the invention provides compounds of formula
14-13a, i.e., compounds of formula 14-12 where the
thienyl group is substituted with one group that is
optionally substituted heteroaryl (for example
pyridyl). In yet still another aspect, the invention
provides compounds of formula 14-14, i.e., compounds
of formula 14-13, wherein the thienyl group is
substituted with one halogen (preferably Cl). In yet
still another aspect, the invention provides compounds
of formula 14-15, i.e., compounds of formula 14-14,
wherein the thienyl group has the formula: In yet
still another aspect, the invention provides compounds
of formula 14-16, i.e., compounds of formula 14-12,
wherein the thienyl group is unsubstituted. In yet
still another aspect, the invention provides compounds
of formula 14-17, i.e., compounds of formula 14-16,
wherein the thienyl group has the formula: In yet
still another aspect, the invention provides compounds
of formula 14-18, i.e., compounds according to any one
of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,
13-6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10,
13-1 1, 13-l la, 13-l lb, 13-l lc, 13-12, 13-13,
13-14, or 13-15, 14, 14-1, 14-la, 14-2, 14-2a, 14-2b,
14-2d, 14-2c, 14-2d, 14-2e, 14-2f, 14- 2g, 14-2h,
14-2i, 14-3, 14-3a, 14-3al, 14-3a2, 14-3a3, 14-3a4,
14-3a5, 14-3a6, 14-3a7, 14- 3a8, 14-3a9, 14-3alO,
14-3b, 14-3c, 14-3cl, 14-4, 14-4a, 14-4b, 14-4c,
14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, 14-5a, 14-5b,
14-5c, 14-5d, 14-5dl, 14-5e, 14-5el, 14-5f, 14-5fl,
14-5f2, 14-5O, 14-5f4, 14-5f5, 14-5f6, 14-5g, 14-5gl,
14-5g2, 14-5g3, 14-5g4, 14-5g5, 14-5g6, 14- 5g7,
14-5g8, 14-5g9, 14-5glO, 14-5h, 14-5hl, 14-5h2, 14-5i,
or 14-5J, wherein the heteroaryl group (ring A of
Formula I) comprises thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, or oxazolyl optionally substituted with 1
or 2 groups that are independently halogen, C1-C4
alkyl, Ci-C alkoxy, Ci-C 4 haloalkyl, Ci-C 4
haloalkoxy, hydroxy, amino, or mono or di(Ci-C 4
alkyl)amino. In yet still another aspect, the
invention provides compounds of formula 14-19, i.e.,
compounds of formula 14-18, wherein the thiazolyl
group is unsubstituted and has the formula:In yet
still another aspect, the invention provides compounds
of formula 14-19a, i.e., compounds of formula 14-18
where the heteroaryl group (ring A of Formula I) is a
thiazolyl group that is substituted with one or two
groups that are halogen, Ci-C alkyl, Ci-C alkoxy,
C1-C4 haloalkyl, Ci-C 4 haloalkoxy, hydroxy, amino, or
mono or di(Ci-C 4 alkyl)amino. In yet still another
aspect, the invention provides compounds of formula
14-19b, i.e., compounds of formula 14-18, wherein the
heteroaryl group (ring A of Formula I) is a thiazolyl
group that has the formula: In yet still another
aspect, the invention provides compounds of formula
14-20, i.e., compounds of formula 14-18, wherein the
heteroaryl group (ring A of Formula I) is a pyrazolyl
group that is unsubstituted and has the formula: In
yet still another aspect, the invention provides
compounds of formula 14-2Oa, i.e., compounds of
formula 14-18 where the heteroaryl group (ring A of
Formula I) is a pyrazolyl group that is substituted
with one or two groups that arehalogen, Ci-C 4 alkyl,
Ci-C 4 alkoxy, Ci-C 4 haloalkyl, Ci-C 4 haloalkyoxy,
hydroxy, amino, or mono or di(Ci-C 4 alkyl)amino. In
yet still another aspect, the invention provides
compounds of formula 14-2Ob, i.e., compounds of
formula 14-18, wherein the heteroaryl group (ring A of
Formula I) is a pyrazolyl group that has the formula:
In yet still another aspect, the invention provides
compounds of formula 14-21, i.e., compounds of formula
14-18, wherein the heteroaryl group (ring A of Formula
I) is an isoxazolyl group that is unsubstituted and
has the formula:In yet still another aspect, the
invention provides compounds of formula 14-21a, i.e.,
compounds of formula 14-18 where the heteroaryl group
(ring A of Formula I) is an isoxazolyl group that is
substituted with one or two groups that are halogen,
Ci-C alkyl, C1- C4 alkoxy, Ci-C 4 haloalkyl, Ci-C 4
haloalkoxy, hydroxy, amino, or mono or di(Ci-C 4
alkyl)amino. In yet still another aspect, the
invention provides compounds of formula 14-21b, i.e.,
compounds of formula 14-18, wherein the heteroaryl
group (ring A of Formula I) is an isoxazolyl group
that has the formula: In yet still another aspect, the
invention provides compounds of formula 14-22, i.e.,
compounds of formula 14-18, wherein the heteroaryl
group (ring A of Formula I) is an imidazolyl group
that is unsubstituted and has the formula: In yet
still another aspect, the invention provides compounds
of formula 14-22a, i.e., compounds of formula 14-18
where the heteroaryl group (ring A of Formula I) is an
imidazolyl group that is substituted with one or two
groups that are halogen, Ci-C 4 alkyl, C1- C4 alkoxy,
Ci-C 4 haloalkyl, Ci-C 4 haloalkoxy, hydroxy, amino,
or mono or di(Ci-C 4 alkyl)amino. In yet still another
aspect, the invention provides compounds of formula
14-22b, i.e., compounds of formula 14-18, wherein the
heteroaryl group (ring A of Formula I) is an
imidazolyl group that has the formula: In yet still
another aspect, the invention provides compounds of
formula 14-23, i.e., compounds according to any one of
formulas 12, 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,
13- 6a, 13-6b, 13-6c, 13-6d, 13-7, 13-8, 13-9, 13-10,
13-1 1, 13-l la, 13-l lb, 13-l lc, 13-12, 13- 13,
13-14, or 13-15, 14, 14-1, 14-2, 14-2a, 14-2b, 14-2c,
14-2d, 14-3, 14-4, 14-4a, 14-4b, 14- 4c, 14-4cl,
14-4d, 14-4dl, 14-4d2, 14-5, 14-5a, 14-5b, 14-5c,
14-5d, 14-5dl, 14-5e, 14-5el, 14-5f, 14-5fl, 14-5f2,
14-5O, 14-5f4, 14-5f5, or 14-5f6, wherein R1 is H; R2
is H, or C3-C6cycloalkyl; R20 is H or methyl; R75 is H
or methyl; and the C-ring is phenyl substituted with
two halogens. In one embodiment, R20 and R75 are both
hydrogen. In another aspect, the invention provides
compounds of formula 14-24, i.e., compounds according
to formula 13, wherein the A-ring is a heteroaryl
group, which has the following structures: Ri is
hydrogen or methyl; R2 is H, methyl, or cyclopropyl;
the C-ring is phenyl substituted with 1 or 2 groups
that are independently Cl, F, methyl, ethyl,
isopropyl, methoxy, ethoxy, CF3, OCF3, OH, CH2OH, NH2,
NH(CH3), or N(CH3)2; and the B-ring has the formula:
where R2o and R75 are independently H, methyl or
ethyl. In one embodiment, the Cring is bis-substituted
with at least one halogen. In another embodiment, the
halogen is F. In still another embodiment, the halogen
is Cl. In another embodiment, the C-ring is
bissubstituted with two halogens, which are the same
or different. In still another embodiment, the C-ring
is substituted at least at position 7. In another
embodiment, the C-ring is substituted at positions 7
and 8. In yet another embodiment, the C-ring is
substituted with two halogens, which are the same, and
are attached to positions 7 and 8. In another
embodiment, the C-ring is monosubstituted with a
halogen. In another embodiment, the halogen is F. In
still another embodiment, the halogen is Cl. In still
another embodiment, the C-ring is substituted at
position 7. In yet another embodiment, the C-ring is
substituted at position 8. In another aspect, the
invention provides compounds of formula 15, i.e.,
compounds of formula I, wherein the A-ring is
heterocycloalkyl, which is optionally substituted at a
substitutable position with halogen, Ci-C alkyl, C2-C
alkenyl, C2-C alkynyl, Ci-C6 alkoxy, Ci-C6 haloalkyl,
Ci-C6 haloalkoxy, hydroxyl, hydroxy-(Ci-C4 alkyl), CN,
aryloxy, aryl-(Ci-C4alkoxy) such as benzyloxy,
-SO2-(Ci-C6 alkyl), -NR'R", C1-C6 alkanoyl, -C(O)OR',
-(C 1-C4 alkyl)-C(O)OR\ heteroaryl, aryl, aryl Ci-C4
alkyl, -SO2-NR R", -C(0)NR'R",-OC(O)NfTR", -NR'C(O)R",
-NR' C(O)NR' R", -NR C(O)O-(Ci-C6 alkyl), or
-NR'C(O)O-phenyl, where each R' and R" is
independently hydrogen or Ci-C alkyl; and the B-ring
is pyrazolyl, imidazolyl, pyrrolyl, triazolyl,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, pyridyl,
pyrimidyl, or isoxazolyl, each of which is optionally
substituted at a substitutable position with a group
that is independently Ci-C alkyl, Ci-C6 alkoxy,
-NR'R", -SO2-NR R", -C(0)NR'R", -NR'C(0)R",
-NR'C(0)NR'R", - NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, NO2, CN, -C(O)OR', hydroxyl,
hydroxy-(Ci-C6 alkyl), -S(O) (Ci-C6 alkyl), -S(O)
aryl, halogen, Ci-C2 haloalkyl, Ci-C2 haloalkoxy,
benzyl, or phenyl. In another aspect, the invention
provides compounds of formula 16, i.e., compounds of
either formula I or formula 15, having the structure
heterocycloalkyl O2S Formula 16 stereoisomers,
tautomers, mixtures of stereoisomers and/or tautomers
or pharmaceutically acceptable salts thereof, wherein
the heterocycloalkyl group is optionally substituted
at each substitutable position with halogen, Ci-C6
alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-C6 alkoxy,
Ci-C6 haloalkyl, Ci-C6 haloalkoxy, hydroxyl,
hydroxy-(Ci-C4 alkyl), CN, NO2, aryloxy, aryl-(d-C
4alkoxy),-SO2- (Ci-C6 alkyl), -NR'R", Ci-C6 alkanoyl,
-C(O)OR', -(Ci-C4alkyl)-C(O)OR\ pyridyl, phenyl,
phenyl-(Ci-C4 alkyl), -SO2-NR R", -C(0)NR'R",
-0C(0)NR'R", -NR'C(O)R", -NR' C(O)NR' R", or
-NR'C0(0)R', where each R' and R" is independently
hydrogen or Ci- C6 alkyl; and wherein the C-ring is
cyclohexyl, phenyl, thienyl, imidazolinyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl,
pyrazolyl, pyrimidyl, pyrazinyl or pyridyl, each of
which is optionally substituted at each substitutable
position with groups that are independently halogen,
Ci-C6 alkyl, Ci-C6 alkoxy, aryloxy, aryl-(Ci-C4
alkoxy), Ci-C6 haloalkyl, Ci-C6 haloalkoxy, hydroxyl,
hydroxy-(Ci-C6 alkyl)-, -NR'R", -(Ci-C6 alkyl)-NR'R",
-NR'C(0)0-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R";
-(Ci-C 6 alkyl)-C(0)0R', -(Ci-C 6 alkyl)-C(O)NR'R",
-NR'C(0)R", NO2, CN, oxo, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C -C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl),or -S(O)z (Ci-C
6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2 or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with 1, or 2 groups that are independently
C1-C4 alkyl, Ci-C alkoxy, halogen, CF3, OCF3,
hydroxyl, hydroxy-(Ci-C 4 alkyl), or -NR'R". In
another aspect, the invention provides compounds of
formula 16-1, i.e., compounds of formula 16, wherein
the B-ring is pyrazolyl, imidazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, pyridyl, pyrimidyl, or isoxazolyl,
each of which is unsubstituted. In another aspect, the
invention provides compounds of formula 16-2, i.e.,
compounds of formula 16, wherein the B-ring has the
formula: wherein R20 is hydrogen, Ci-C 6 alkyl, Ci-C 6
alkoxy, -NR'R", -(Ci-C 4 alkyl)-NR'R", -S(O) (Ci-C 6
alkyl), hydroxyl, halogen, CN, NO2, CH2F, CHF2, CF3,
-C(O)OR', -C(0)NR'R", -(Ci-C 6 alkyl)-C(O)OR', -(C r
C6 alkyl)-C(O)NR'R", or phenyl, and R75 is hydrogen,
Ci-C 6 alkyl, Ci-C 6 alkanoyl, phenyl-(Ci-C 6
alkanoyl), -C(0)NR'R", -S(O) 2- (Ci-C 6) alkyl, -S(O)
2-aryl, -SO2NR R, phenyl, phenyl-(Ci-C 6 alkyl)
(preferably phenethyl or benzyl, more preferably,
benzyl), phenylcarbonyl, benzylcarbonyl, or
heteroarylcarbonyl,, where the heteroaryl group is
pyridyl, pyrimidyl, thienyl or furanyl. In another
aspect, the invention provides compounds of formula
16-3, i.e., compounds of formula 16-2, wherein the
B-ring has the formula:In another aspect, the
invention provides compounds of formula 16-4, i.e.,
compounds of formula 16-2, wherein the B-ring has the
formula: In another aspect, the invention provides
compounds of formula 16-5, i.e., compounds of formula
16-2, wherein the B-ring has the formula: In another
aspect, the invention provides compounds of formula
16-6, i.e., compounds of formula 16-2, wherein the
B-ring has the formula: In a further aspect, the
invention provides compounds of formula 16-6a, i.e.,
compounds according to any one of formulas 16-2, 16-3,
or 16-4, wherein R2o is hydrogen, Ci-C4 alkyl, CH2F,
CHF2, CF3, -C(O)OR', -S(O) (Ci-C 4 alkyl), or
hydroxyl. In another aspect, the invention provides
compounds of formula 16-6b, i.e., compounds of formula
16-6a, wherein R2o is hydrogen or methyl. In yet
another aspect, the invention provides compounds of
formula 16-6c, i.e., compounds according to any one of
formulas 16-2, 16-5 or 16-6, wherein R75 is hydrogen
or methyl. In still yet another aspect, the invention
provides compounds of formula 16-6d, i.e., compounds
according to any one of formulas 16-2, 16-5 or 16-6,
wherein R75 is hydrogen. In another aspect, the
invention provides compounds of formula 16-7, i.e.,
compounds of formula 16, wherein the B-ring has the
formula:wherein R30 is hydrogen, Ci-C 4 alkyl, Ci-C 4
alkoxy, -NR'R", Ci-C 4 alkythio, hydroxyl, halogen,
CH2F, CHF2,CF3, or phenyl. In another aspect, the
invention provides compounds of formula 16-8, i.e.,
compounds of formula 16-7, wherein the B-ring has the
formula: . In another aspect, the invention provides
compounds of formula 16-9, i.e., compounds of formula
16-7, wherein the B-ring has the formula: . In another
aspect, the invention provides compounds of formula
16-10, i.e., compounds of formula 16-7, wherein the
B-ring has the formula: In another aspect, the
invention provides compounds of formula 16-1 1, i.e.,
compounds of formula 16-7, wherein the B-ring has the
formula: In a further aspect, the invention provides
compounds of formula 16-1 Ia, i.e., compounds
according to any one of formulas 16-8, 16-9, 16-10, or
16-1 1, wherein each R30 is independently hydrogen,
Ci-C 4 alkyl, CH2F, CHF2 or CF3.In another aspect, the
invention provides compounds of formula 16-1 Ib, i.e.,
compounds of formula 16-1 Ia, wherein each R30 is
independently hydrogen or methyl. In still another
aspect, the invention provides compounds of formula
16-1 Ic, i.e., compounds of formula 16-1 Ia, wherein
each R30 is hydrogen. In another aspect, the invention
provides compounds of formula 16-12, i.e., compounds
of formula 16, wherein the B-ring has the formula: In
another aspect, the invention provides compounds of
formula 16-13, i.e., compounds of formula 16-12,
wherein the B-ring has the formula: In another aspect,
the invention provides compounds of formula 16-14,
i.e., compounds of formula 16-12, wherein the B-ring
has the formula: In another aspect, the invention
provides compounds of formula 16-15, i.e., compounds
of formula 16-12, wherein the B-ring has the formula:
. In another aspect, the invention provides compounds
of formula 17, i.e., compounds of formulas 15, 16,
16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a, 16-6b,
16-6c, 16-6d, 16-7, 16-8, 16-9, 16-10, 16-1 1, 16-1
Ia, 16-1 Ib, 16-1 Ic, 16-12, 16-13, 16-14, or 16-15
wherein the C-ring is phenyl or cyclohexyl, which is
optionally substituted with 1, 2, 3, or 4 groups that
are independently halogen, C1-C4 alkyl, C1-C4 alkoxy,
aryloxy, aryl-(Ci-C6 alkoxy), C1-C4 haloalkyl (in
another aspect, CF ), C1-C4 haloalkoxy (in another
aspect, OCF ), hydroxyl, hydroxy-(Ci-C 4 alkyl),
-NR'R", -(Ci-C 4 alkyl)-NR'R", -NR C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R";-(Ci-C 6 alkyl)-C(O)OR\
-(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(O)R", NO2, CN, oxo,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C -C alkenyl, C2-C6
alkynyl, -S(O)z aryl, or -S(O)z (Ci-C 6 alkyl), where
the alkyl, alkenyl and alkynyl portions of the above
are unsubstituted or substituted with 1 or 2 groups
that are independently halogen, hydroxyl, -NR'R" or
Ci-C6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In one embodiment,
the C-ring is an optionally substituted phenyl. In
another aspect, the invention provides compounds of
formula 17-1, i.e., compounds of formula 17 wherein
the C-ring is unsubstituted phenyl. In another aspect,
the invention provides compounds of formula 17- Ia,
i.e., compounds of formula 17 wherein the C-ring is
unsubstituted cyclohexyl. In yet another aspect, the
invention provides compounds of formula 17-2, i.e.,
compounds of formula 17 wherein the C-ring is phenyl
substituted with 1 or 2 groups that are independently
Cl, F, methyl, ethyl, isopropyl, methoxy, ethoxy, CF3,
OCF3, OH, CH2OH, NH2, NH(CH 3), or N(CH 3)2, or
-OC(O)N(CH 3)2. In one embodiment, the C-ring is
bissubstituted with at least one halogen. In another
embodiment, the halogen is F. In still another
embodiment, the halogen is Cl. In another embodiment,
the C-ring is bis-substituted with two halogens, which
are the same or different. In still another
embodiment, the C-ring is substituted at least at
position 7. In another embodiment, the C-ring is
substituted at positions 7 and 8. In another
embodiment, the C-ring is monosubstituted with a
halogen. In another embodiment, the halogen is F. In
still another embodiment, the halogen is Cl. In still
another embodiment, the C-ring is substituted at
position 7. In yet another embodiment, the C-ring is
substituted at position 8. In still yet another
aspect, the invention provides compounds of formula
17-2a, i.e., compounds of formula 17, wherein the
C-ring is phenyl substituted with 1 or 2 groups that
are independently -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -0C(0)NR'R",
-NR'C(O)NR'R", -(C1-C6 alkyl)-C(O)OR\ -(Cr C6
alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN, phenyl, -S(O)
phenyl, or -S(O) (Ci-C 6 alkyl), where the phenyl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-Ci-C 6 alkyl, or -NR'R". In one embodiment,the
C-ring is substituted at least at the 7-position. In
another embodiment, the C-ring is substituted at least
at the 8-position. In still another aspect, the
invention provides compounds of formula 17-2b, i.e.,
compounds of formula 17, wherein the C-ring is phenyl
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C -C alkenyl, C -C alkynyl, where the
alkyl, alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1 or 2 groups that
are independently halogen, hydroxyl, -NR'R" or Ci-C
alkoxy. In one embodiment, the C-ring is substituted
at least at the 7-position. In another embodiment, the
C-ring is substituted at least at the 8-position. In
still another aspect, the invention provides compounds
of formula 17-2c, i.e., compounds of formula 17,
wherein the C-ring is phenyl substituted with 1 or 2
groups that 



are independently -C(O)OH, -C(O)O-(Ci-C 4 alkyl), NO2,
CN, or phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C 6 alkoxy, halogen, Ci-C
6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
one embodiment, the C-ring is substituted at least at
the 7-position. In another embodiment, the C-ring is
substituted at least at the 8- position. In yet
another aspect, the invention provides compounds of
formula 17-2d, i.e., compounds of formula 17, wherein
the C-ring is phenyl substituted with 1 or 2 groups
that are independently Ci-C 4 alkyl, Ci-C 4 alkoxy,
halogen, -C(0)NR'R", -NR'C(0)R", -0C(0)NR'R",
-NR'C(0)NR'R", -NR C(O)O-(C 1-C6 alkyl) or
-NR'C(O)O-phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
independently C1- C6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In one embodiment, the C-ring is substituted
at least at the 7-position. In another embodiment, the
C-ring is substituted at least at the 8-position. In
yet another aspect, the invention provides compounds
of formula 17-2e, i.e., compounds of formula 17
wherein the C-ring is cyclohexyl substituted with 1 or
2 groups that are independently Cl, F, methyl, ethyl,
isopropyl, methoxy, ethoxy, CF3, OCF3, OH, CH2OH, NH2,
NH(CH 3), N(CH 3)2, or -OC(O)N(CH 3)2. In still yet
another aspect, the invention provides compounds of
formula 17-2f, i.e., compounds of formula 17, wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently -NR' C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R", -(Ci-C 6 alkyl)-C(O)OR\
-(Ci-C 6 alkyl)-C(O)NfTR", -NR'C(O)R", NO2, CN,
phenyl, -S(O) aryl, or -S(O) (Ci-C6 alkyl), where the
phenyl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C alkoxy, halogen, Ci-C6
haloalkyl (such as CF3), Ci-C6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(C r C6 alkyl), or -NR'R". In
still another aspect, the invention provides compounds
of formula 17-2g, i.e., compounds of formula 17,
wherein the C-ring is cyclohexyl substituted with 1 or
2 groups that are independently C1-C4 alkyl, C -C6
alkenyl, C2-C6 alkynyl, where the alkyl, alkenyl and
alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or Ci-C alkoxy. In still
another aspect, the invention provides compounds of
formula 17-2h, i.e., compounds of formula 17, wherein
the C-ring is cyclohexyl substituted with 1 or 2
groups that are independently -C(O)OH, -C(O)O-(Ci-C 4
alkyl), NO2, CN, or phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF ), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
. In yet another aspect, the invention provides
compounds of formula 17-2i, i.e., compounds of formula
17, wherein the C-ring is cyclohexyl substituted with
1 or 2 groups that are independently Ci-C4 alkyl,
Ci-C4 alkoxy, halogen, -C(0)NR'R", -NR'C(0)R",
-0C(0)NR'R", -NR'C(O)NR'R", -NR C(O)O-(Ci-C 6 alkyl)
or -NR'C(O)O-phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci- C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R".
In yet another aspect, the invention provides
compounds of formula 17-3, i.e., compounds of formula
17 wherein the C-ring is phenyl or cyclohexyl
substituted with one or two groups that are Cl, F,
methyl, ethyl, isopropyl, methoxy, CF3, OCF3, OH, or
-OC(O)N(CH 3)2. In yet still another aspect, the
invention provides compounds of formula 17-3a, i.e.,
compounds according to any one of formulas 17, 17-1,
17- Ia, 17-2, 17-2a, 17-2b, 17-2c, 17- 2d, 17-2e,
17-2f, 17-2g, 17-2h, 17-2i, or 17-3, wherein R2 is
-X(CO)Y or -(C(R3)2)i_ 4X(C0)Y. In still another
aspect, the invention provides compounds of formula
17-3al, i.e., compounds according to any one of
formulas 17, 17-1, 17- Ia, 17-2, 17-2a, 17-2b, 17-2c,
17- 2d, 17-2e, 17-2f, 17-2g, 17-2h, 17-2i, or 17-3,
wherein R2 is hydrogen, Cr C3 alkyl or C3-C6
cycloalkyl.In still another aspect, the invention
provides compounds of formula 17-3a2, i.e., compounds
according to any one of formulas 17, 17-1, 17- Ia,
17-2, 17-2a, 17-2b, 17-2c, 17- 2d, 17-2e, 17-2f,
17-2g, 17-2h, 17-2i, or 17-3, wherein R2 is NO2 or CN.
In still another aspect, the invention provides
compounds of formula 17-3a3, i.e., compounds according
to any one of formulas 17, 17-1, 17- Ia, 17-2, 17-2a,
17-2b, 17-2c, 17- 2d, 17-2e, 17-2f, 17-2g, 17-2h,
17-2i, or 17-3, wherein R2 is C2-C6 alkenyl or C2-C6
alkynyl. In still another aspect, the invention
provides compounds of formula 17-3a4, i.e., compounds
according to any one of formulas 17, 17-1, 17- Ia,
17-2, 17-2a, 17-2b, 17-2c, 17- 2d, 17-2e, 17-2f,
17-2g, 17-2h, 17-2i, or 17-3, wherein R2 is Ci-C4
haloalkyl. In still another aspect, the invention
provides compounds of formula 17-3a5, i.e., compounds
according to any one of formulas 17, 17-1, 17- Ia,
17-2, 17-2a, 17-2b, 17-2c, 17- 2d, 17-2e, 17-2f,
17-2g, 17-2h, 17-2i, 17-3, 17-3a, 17-3al, 17-3a2,
17-3a3, or 17-3a4, wherein Ri is hydrogen. In still
yet another aspect, the invention provides compounds
of formula 17-3a6, i.e., compounds according to any
one of formulas 17, 17-1, 17- Ia, 17-2, 17-2a, 17-2b,
17-2c, 17- 2d, 17-2e, 17-2f, 17-2g, 17-2h, 17-2i, or
17-3, wherein Ri and R2 combined are oxo. In still yet
another aspect, the invention provides compounds of
formula 17-3a7, i.e., compounds according to any one
of formulas 17, 17-1, 17- Ia, 17-2, 17-2a, 17-2b,
17-2c, 17- 2d, 17-2e, 17-2f, 17-2g, 17-2h, 17-2i, or
17-3, wherein Ri and R2 combined are =N-0R, where R is
hydrogen, Ci-C alkyl, aryl (such as phenyl) or
arylalkyl (such as benzyl or phenethyl). In yet
another aspect, the invention provides compounds of
formula 17-3a8, i.e., compounds according to any one
of formulas 17, 17-1, 17- Ia, 17-2, 17-2a, 17-2b,
17-2c, 17- 2d, 17-2e, 17-2f, 17-2g, 17-2h, 17-2i, or
17-3, wherein Ri and R2 together with the carbon to
which they are attached form a C -C6 cycloalkyl group.
In yet another aspect, the invention provides
compounds of formula 17-3a9, i.e., compounds according
to any one of formulas 17, 17-1, 17- Ia, 17-2, 17-2a,
17-2b, 17-2c, 17- 2d, 17-2e, 17-2f, 17-2g, 17-2h,
17-2i, or 17-3, wherein Ri and R2 together with the
carbon to which they are attached form a cyclopropyl
group. In yet another aspect, the invention provides
compounds of formula 17-3alO, i.e., compounds
according to any one of formulas 17, 17-1, 17- Ia,
17-2, 17-2a, 17-2b, 17-2c, 17- 2d, 17-2e, 17-2f,
17-2g, 17-2h, 17-2i, or 17-3, wherein Ri is hydrogen
and R2 is cyclopropyl. In one embodiment, the compound
is racemic. In another embodiment, the compound is
enantiomerically enriched.In yet still another aspect,
the invention provides compounds of formula 17-3b,
i.e., compounds of formula 17-3 a, wherein X is O; and
Y is -NR60R7O or -N(R 3o)(CH2)2-6NR6oR7o; where R60
and R70 are independently selected from: hydrogen,
methyl, ethyl, (C3 - C8)cycloalkyl, aryl-(d-C 6 alkyl)
(such as benzyl or phenethyl), 4-pyridylmethyl, 0 or ;
or R Oand R70 taken together with the nitrogen atom to
which they are bound form a heterocycloalkyl group
selected from where each Rgo is independently
unsubstituted C1-C4 alkyl or C1-C4 alkyl substituted
with hydroxyl or halogen groups; each R90 is
independently hydrogen, unsubstituted C1-C4 alkyl,
C1-C4 alkyl substituted with hydroxyl or halogen,
unsubstituted C3-Cg cycloalkyl, C3-Cg cycloalkyl
substituted with one or more (e.g., 1-4) R50,
phenyl-(Ci-C4 alkyl), pyridyl-(Ci- C4 alkyl),
thienyl-(Ci-C 4 alkyl), -C(O)O-(Ci-C 4 alkyl),
-C(O)O-phenyl, -SO2- (Ci-C 6alkyl), -SO2-phenyl,
unsubstituted phenyl, phenyl substituted with one or
more (e.g., 1-4) R50 groups, pyridyl, thienyl, pyridyl
substituted with one or more (e.g., 1-4) R50 groups,
thienyl substituted with one or more (e.g., 1-4) R50
groups, where each R50 is independently selected from:
halogen, Ci-C 6 alkyl, - Ci-C 6 haloalkyl, -OH, -O
(Ci-C 4 alkyl), OCF3, -CN, - NR60R70, -C(O)O-(Ci-C 4
alkyl), -CONR 60R70, -(Ci-C 6 alkyl)-NR 60R70,
-NR60CO-(Ci-C 4 alkyl), -NR60CO-phenyl,
-NR60COpyridyl, -NR60CO-thienyl, and -NR60CONR60R70,
each Ri00 is independently hydrogen or Ci-C 4 alkyl;
each r is Oto 4; and each s is Oto 3.In yet still
another aspect, the invention provides compounds of
formula 17-3bl, i.e., compounds of formula 17-3a,
wherein Y is -0-(Ci-C alkyl). In one embodiment, Y is
-O- (Ci-C 4 alkyl). In yet still another aspect, the
invention provides compounds of formula 17-3b2, i.e.,
compounds of formula 17-3a, wherein Y is -O-phenyl. In
yet still another aspect, the invention provides
compounds of formula 17-3c, i.e., compounds of formula
17-3b, wherein said group is a group of the formula:
and, said group is a group of the formula: In a
further aspect, the invention provides compounds of
formula 17-3d, i.e., compounds according to any one of
formulas, 17-3b, 17-3bl, 17-3b2, or 17-3c, wherein Ri
is H or C1-C4 alkyl. In one embodiment, Ri is H or
methyl. In another embodiment, Ri is H. In yet another
aspect, the invention provides compounds of formula
17-4, i.e., compounds according to any one of formulas
15, or any of the formulas 16, 16-1, 16-2, 16-3, 16-4,
16-5, 16-6, 16-6a, 16-6b, 16-6c, 16-6d, 16-7, 16-8,
16-9, 16-10, 16-1 1, 16-1 Ia, 16-1 Ib, 16-1 Ic, 16-12,
16-13, 16-14, or 16-15, wherein the C-ring is or
N-oxide derivatives therof, each of which is
optionally substituted with 1, 2, or 3 groups that are
independently halogen, C1-C4 alkyl, C1-C4 alkoxy,
aryloxy, aryl-(Ci-C4 alkoxy), C1-C4 haloalkyl (in
another aspect, CF3), Ci-C 4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(d-C 4 alkyl),
-NR'R",-(Ci-C4 alkyl)-NR'R", -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R", -(Ci-C6
alkyl)-C(0)0R', -(Ci-C6 alkyl)-C(O)NR'R", -NR'C(0)R",
-0C(0)NR'R", -NR'C(0)NR'R", NO2, CN, benzyl, phenyl,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, fliranyl,
thienyl, C2-C6 alkenyl, C2-C6 alkynyl, -NR' SO2R",
-SO2-NR R", -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl), or -S(O)z (Ci-C6 alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2 or 3 groups
that are independently halogen, hydroxyl, - NR'R" or
Ci-C6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C6 alkoxy, halogen, Ci-C6 haloalkyl (such as
CF3), Ci-C6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C6 alkyl), or -NR'R". In one embodiment,
the invention provides compounds wherein the C-ring is
pyridyl or pyridyl N-oxide substituted with 1 or 2
groups that are independently -NR C(O)O-(Ci-C6 alkyl),
-NR'C(O)O-phenyl, -C(O)OR', -C(0)NR'R", -(Ci-C6
alkyl)-C(O)OR', -(Ci-C6 alkyl)-C(O)NR'R", -NR'C(0)R",
-0C(0)NR'R", -NR'C(0)NR'R", NO2, CN, phenyl, -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl) or -S(O)z
(Ci-C6 alkyl) where the aryl portions of the above are
optionally substituted with 1, 2, 3, or 4 groups that
are independently Ci-C6 alkyl, Ci-C6 alkoxy, halogen,
Ci-C6 haloalkyl (such as CF3), Ci-C6 haloalkoxy (such
as OCF3), hydroxyl, hydroxy-(Ci-C6 alkyl), or -NR'R".
In an alternative embodiment, the C-ring is pyridyl or
pyridyl N-oxide substituted with 1 or 2 groups that
are independently Ci-C alkyl, C2-C6 alkenyl, C2-C6
alkynyl, where the alkyl, alkenyl and alkynyl portions
of the above are unsubstituted or substituted with 1
or 2 groups that are independently halogen, hydroxy,
-NR'R" or Ci-C4 alkoxy. In another alternative
embodiment, the C-ring is pyridyl or pyridyl N-oxide
substituted with 1 or 2 groups that are independently
-C(O)O-(Ci-C4 alkyl), NO2, CN, or phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C6 alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C6
alkyl), or -NR'R". In still another alternative
embodiment, the C-ring is pyridyl or pyridyl N-oxide
substituted with 1 or 2 groups that are independently
C1-C4 alkyl, C1-C4 alkoxy, halogen, -C(0)NR'R",
NR'C(0)R", -0C(0)NR'R", -NR'C(O)NR'R", -NR
C(O)O-(C1-C6 alkyl) or -NR'C(O)O-phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently C1- C6 alkyl, Ci-C6
alkoxy, halogen, Ci-C6 haloalkyl (such as CF3), Ci-C6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(C r C6
alkyl), or -NR'R".In still another aspect, the
invention provides compounds of formula 17-4a, i.e.,
compounds of formula 15 or any one of formulas 15, 16,
16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a, 16-6b,
16-6c, 16-6d, 16-7, 16-8, 16-9, 16-10, 16-1 1, 16-1
Ia, 16-1 Ib, 16-1 Ic, 16-12, 16-13, 16-14, or 16-15,
wherein the C-ring is each of which is optionally
substituted with 1, 2, or 3 groups that are
independently halogen, C1-C4 alkyl, Ci-C alkoxy,
aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4 haloalkyl (in
another aspect, CF3), Ci-C 4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl),
-NR'R", -(Ci-C 4 alkyl)-NR'R", -NR C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR',
-(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R", NO2, CN,
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (Ci-C 6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2 or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C 6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In one embodiment, the invention provides
compounds wherein the C-ring is pyrimidinyl
substituted with 1 or 2 groups that are independently
-NR C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R", -(Ci- C6
alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R",
NO2, CN, phenyl, -S(O)z aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl) or -S(O)z (Ci-C 6 alkyl) where the aryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In an alternative
embodiment, the C-ring is pyrimidinyl substituted with
1 or 2 groups that are independently Ci-C 4 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl, where the alkyl, alkenyl
and alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or Ci-C 4 alkoxy. In another
alternative embodiment, the C-ring is pyrimidinyl
substituted with 1 or 2 groups that are independently
-C(O)OH, -C(O)O-(Ci-C 4 alkyl), NO2, CN, or phenyl,
wherethe phenyl group is optionally substituted with
1, 2, 3, or 4 groups that are independently C1- C6
alkyl, Ci-C alkoxy, halogen, Ci-C haloalkyl (such as
CF3), Ci-C haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
alternative embodiment, the C-ring is pyrimidinyl
substituted with 1 or 2 groups that are independently
Ci-C 4 alkyl, Ci-C 4 alkoxy, halogen, -C(O)NR'R",
-NR'C(O)R", -OC(O)NR'R", -NR' C(O)NR' R", -NR'
C(O)O-(C i-C6 alkyl) or - NR'C(O)O-phenyl, where the
phenyl group is optionally substituted with 1, 2, 3,
or 4 groups that are independently Ci-C 6 alkyl, Ci-C
6 alkoxy, halogen, Ci-C 6 haloalkyl (such as CF3),
Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
aspect, the invention provides compounds of formula
17-4b, i.e., compounds of formula 15 or any one of
formulas 15, 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6,
16-6a, 16-6b, 16-6c, 16-6d, 16-7, 16-8, 16-9, 16-10,
16-1 1, 16-1 Ia, 16-1 Ib, 16-1 Ic, 16-12, 16-13,
16-14, or 16-15, wherein the C-ring is which is
optionally substituted with 1, 2, or 3 groups that are
independently halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy,
aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4 haloalkyl (in
another aspect, CF3), C1-C4 haloalkoxy (in another
aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl),
-NR'R", -(Ci-C 4 alkyl)-NR'R", -NR' C(O)O-(Ci-C 6
alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR'C(0)NR'R"; -(C 1-C4 alkyl)-C(O)OR',
-(Cr C4 alkyl)- C(0)NR'R", -NR'C(0)R", NO2, CN,
benzyl, phenyl, pyridyl, thienyl, C2-C6 alkenyl, C2-C6
alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl (where the
aryl group is preferably naphthyl or phenyl, still
more preferably, phenyl), or -S(O)z (Ci-C 6 alkyl),
where the alkyl, alkenyl and alkynyl portions of the
above are unsubstituted or substituted with 1, 2 or 3
groups that are independently halogen, hydroxyl,
-NR'R" or Ci-C 6 alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C 6 alkyl, Ci-C 6 alkoxy, halogen,
Ci-C 6 haloalkyl (such as CF3), Ci-C 6 haloalkoxy
(such as OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or
-NR'R". In one embodiment, the invention provides
compounds wherein the C-ring is pyrazine substituted
with 1 or 2 groups that are independently -NR
C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -C(O)OR',
-C(0)NR'R", -0C(0)NR'R", -NR' C(O)NR' R", -(Ci-C 6
alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R",
NO2, CN, phenyl, -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl) or -S(O)z (Ci-C 6 alkyl) wherethe aryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C
alkyl, Ci-C alkoxy, halogen, Ci-C haloalkyl (such as
CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In an alternative
embodiment, the C-ring is pyrazine substituted with 1
or 2 groups that are independently C1- C alkyl, C -C6
alkenyl, C -C6 alkynyl, where the alkyl, alkenyl and
alkynyl portions of the above are unsubstituted or
substituted with 1 or 2 groups that are independently
halogen, hydroxyl, -NR'R" or C1-C4 alkoxy. In another
alternative embodiment, the C-ring is pyrazine
substituted with 1 or 2 groups that are independently
-C(O)OH, -C(O)O-(Ci-C alkyl), NO2, CN, or phenyl,
where the phenyl group is optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C 6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
alternative aspect, the C-ring is pyrazine substituted
with 1 or 2 groups that are independently Ci-C 4
alkyl, Ci-C 4 alkoxy, halogen, -C(0)NR'R", -NR'C(0)R",
-0C(0)NR'R", -NR'C(0)NR'R", or -NR C(O)O-(C 1-C6
alkyl), -NR'C(O)O-phenyl, where the phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently C1- C6 alkyl, Ci-C 6 alkoxy,
halogen, Ci-C 6 haloalkyl (such as CF3), Ci-C 6
haloalkoxy (such as OCF3), hydroxyl, hydroxy-(Ci-C 6
alkyl), or -NR'R". In still another aspect, the
invention provides compounds of formula 17-4c, i.e.,
compounds of formula 15 or any of the formulas 15, 16,
16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a, 16-6b,
16-6c, 16-6d, 16-7, 16-8, 16-9, 16-10, 16-1 1, 16-1
Ia, 16-1 Ib, 16-1 Ic, 16-12, 16-13, 16-14, or 16-15,
wherein the C-ring is: each of which is optionally
substituted with 1 or 2 groups that are independently
halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, aryloxy,
aryl-(Ci-C 4 alkoxy), Ci-C 4 haloalkyl (in another
aspect, CF3), Ci-C 4 haloalkoxy (in another aspect,
OCF3), hydroxyl, hydroxy-(Ci-C 4 alkyl), -NR'R",
-(Ci-C 6 alkyl)-NR'R", -NR C(O)O-(Ci-C 6 alkyl),
-NR'C(O)O-phenyl, -COR', -C(O)OR', -C(0)NR'R",
-0C(0)NR'R", -NR' C(O)NR' R"; -(Ci-C 6 alkyl)-C(O)OR',
-(Ci-C 6alkyl)-C(O)NR'R", -NR'C(O)R", NO2, CN, benzyl,
phenyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
fliranyl, thienyl, C2-C6 alkenyl, C2-C6 alkynyl, -NR
SO2R", -SO2-NR R", -S(O) aryl (where the aryl group is
preferably naphthyl or phenyl, still more preferably,
phenyl), or -S(O)z (Ci-C alkyl), where the alkyl,
alkenyl and alkynyl portions of the above are
unsubstituted or substituted with 1, 2, or 3 groups
that are independently halogen, hydroxyl, -NR'R" or
Ci-C 6 alkoxy, and where the aryl or heteroaryl
portions of the above are optionally substituted with
1, 2, 3, or 4 groups that are independently Ci-C 6
alkyl, Ci-C 6 alkoxy, halogen, Ci-C 6 haloalkyl (such
as CF3), Ci-C 6 haloalkoxy (such as OCF3), hydroxyl,
hydroxy-(Ci-C 6 alkyl), or -NR'R". In still another
aspect, the invention provides compounds of formula
17-4cl, i.e., compounds of formula 17-4c wherein the
C-ring is: In still another aspect, the invention
provides compounds of formula 17-4d, i.e., compounds
of formula 15 or any of the formulas 15, 16, 16-1,
16-2, 16-3, 16-4, 16-5, 16-6, 16-6a, 16-6b, 16-6c,
16-6d, 16-7, 16-8, 16-9, 16-10, 16-1 1, 16-1 Ia, 16-1
Ib, 16-1 Ic, 16-12, 16-13, 16-14, or 16-15, wherein
the C-ring is each of which is optionally substituted
with 1 or 2 groups that are independently halogen, C1-
C alkyl, Ci-C alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy),
Ci-C 4 haloalkyl (in another aspect, CF3), Ci-C 4
haloalkoxy (in another aspect, OCF3), hydroxyl,
hydroxy-(C r C4 alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R",
-NR' C(O)O-(Ci-C 6 alkyl), -NR'C(O)O-phenyl, -COR',
-C(O)OR', -C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R";
-(Ci-C 6 alkyl)-C(O)OR', -(Ci-C 6 alkyl)- C(0)NR'R",
-NR'C(0)R", NO2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
alkenyl, C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O)
aryl (where the aryl group is preferably naphthyl or
phenyl, still more preferably, phenyl), or -S(O)z (Ci-
C6 alkyl), where the alkyl, alkenyl and alkynyl
portions of the above are unsubstituted or substituted
with 1, 2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C 6 alkoxy, and where the aryl
or heteroaryl portions of the above are optionally
substituted with1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C alkoxy, halogen, Ci-C
haloalkyl (such as CF3), Ci-C6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
still another aspect, the invention provides compounds
of formula 17-4dl, i.e., compounds of formula 17-4d
wherein the C-ring is: In still another aspect, the
invention provides compounds of formula 17-4d2, i.e.,
compounds of formula 17-4d wherein the C-ring is: In
another aspect, the invention provides compounds of
formula 17-5, i.e., compounds according to formula
17-4, 17-4a, 17-4b, 17-4c, or 17-4d wherein the C-ring
is unsubstituted. In another aspect, the invention
provides compounds of formula 17-5a, i.e., compounds
of formula 17-4, 17-4a, 17-4b, 17-4c, or 17-4d wherein
the C-ring is substituted with 1 or 2 groups that are
independently Cl, F, methyl, ethyl, isopropyl,
methoxy, ethoxy, CF3, OCF3, OH, or -C(O)CH3. In yet
another aspect, the invention provides compounds of
formula 17-5b, i.e., 



compounds of formula 17-4, 17-4a, 17-4b, 17-4c, or
17-4d wherein the C-ring is substituted with 1 or 2
groups that are Cl, F, or methyl. In still yet another
aspect, the invention provides compounds of formula
17-5c, i.e., compounds according to any one of
formulas 17-4, 17-5, 17-5a, or 17-5b, where the C-ring
has the following structure: In still yet another
aspect, the invention provides compounds of formula
17-5d, i.e., compounds according to any one of
formulas 17-4, 17-5, 17-5a, or 17-5b, where the C-ring
has the following structure:In still yet another
aspect, the invention provides compounds of formula
17-5dl, i.e., compounds according to any one of
formulas 17-4, 17-5, 17-5a, or 17-5b, where the C-ring
has the following structure: In still yet another
aspect, the invention provides compounds of formula
17-5e, i.e., compounds according to any one of
formulas 17-4, 17-5, 17-5a, or 17-5b, where the C-ring
has the following structure: In still yet another
aspect, the invention provides compounds of formula
17-5el, i.e., compounds according to formula 17-4,
where the C-ring has the following structure: In still
yet another aspect, the invention provides compounds
of formula 17-5f, i.e., compounds according to any one
of formulas 17-4, 17-5, 17-5a, or 17-5b, where the
C-ring has the following structure: In a further
aspect, the invention provides compounds of formula
17-5fl, i.e., compounds of formula 15 or any of the
formulas 15, 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6,
16-6a, 16-6b, 16-6c, 16-6d, 16-7, 16-8, 16-9, 16-10,
16-1 1, 16-1 Ia, 16-1 Ib, 16-1 Ic, 16-12, 16-13,
16-14, or 16-15, wherein the C-ring is thiazolyl,
which is optionally substituted with 1 or 2 groups
that are independently halogen, C1-C4 alkyl, Ci-C
alkoxy, aryloxy, aryl-(Ci-C 4 alkoxy), Ci-C 4
haloalkyl (in another aspect, CF3), Ci-C 4 haloalkoxy
(in another aspect, OCF3), hydroxyl, hydroxy-(Ci-C 4
alkyl), -NR'R", -(Ci-C 6 alkyl)-NR'R", -NR C(O)O-(Ci-C
6 alkyl), -NR'C(O)O-phenyl, -COR', -C(O)OR',
-C(0)NR'R", -0C(0)NR'R", -NR'C(0)NR'R"; -(Ci-C 6
alkyl)-C(O)OR', -(Ci-C 6 alkyl)-C(O)NR'R", -NR'C(0)R",
NO2, CN, benzyl, phenyl, oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, C -C6 alkenyl,
C2-C6 alkynyl, -NR' SO2R", -SO2-NR R", -S(O) aryl
(where the aryl group is preferablynaphthyl or phenyl,
still more preferably, phenyl), or -S(O)z (Ci-C
alkyl), where the alkyl, alkenyl and alkynyl portions
of the above are unsubstituted or substituted with 1,
2, or 3 groups that are independently halogen,
hydroxyl, -NR'R" or Ci-C alkoxy, and where the aryl or
heteroaryl portions of the above are optionally
substituted with 1, 2, 3, or 4 groups that are
independently Ci-C alkyl, Ci-C6 alkoxy, halogen, Ci-C6
haloalkyl (such as CF3), Ci-C6 haloalkoxy (such as
OCF3), hydroxyl, hydroxy-(Ci-C 6 alkyl), or -NR'R". In
another aspect, the invention provides compounds of
formula 17-5f2, i.e., compounds of formula 17-5fl,
wherein the thiazolyl ring is substituted with one
group that is halogen, C1-C4 alkyl, C1-C4 alkoxy, or
benzyl. In still another aspect, the invention
provides compounds of formula 17-5O, i.e., compounds
of formula 17-5fl, wherein the thiazolyl ring is
substituted with C1-C4 alkyl. In yet another aspect,
the invention provides compounds of formula 17-5f4,
i.e., compounds of formula 17-5fl, wherein the
thiazolyl ring is substituted with Ci-C haloalkyl (in
another aspect, CF ), C1-C4 haloalkoxy (in another
aspect, OCF ), hydroxyl, hydroxy-(Ci- C4 alkyl),
-NR'R", or -(Ci-C 6 alkyl)-NR'R". In yet still another
aspect, the invention provides compounds of formula
17-5f5, i.e., compounds of formula 17-5fl, wherein the
thiazolyl ring is substituted with C -C4 alkyl, -(Ci-C
4 alkyl)-C(O)OR\ or -(Ci-C 4 alkyl)-C(O)NR'R". In
another aspect, the invention provides compounds of
formula 17-5f6, i.e., compounds of formula 17-5fl,
wherein the thiazolyl ring is: In yet still another
aspect, the invention provides compounds of formula
17-5g, i.e., compounds according to any one of
formulas 17-4, 17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-
4dl, 17-4d2, 17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl,
17-5e, 17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4,
17-5f5, or 17-5f6, wherein R2 is -X(CO)Y or
-(C(R3)2)i_4X(CO)Y. In still another aspect, the
invention provides compounds of formula 17-5gl, i.e.,
compounds according to any one of formulas 17-4,
17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17- 4dl, 17-4d2,
17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl, 17-5e,
17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5,
or 17-5f6, wherein R2 is hydrogen, Ci-C3 alkyl or
C3-C6 cycloalkyl. In still another aspect, the
invention provides compounds of formula 17-5g2, i.e.,
compounds according to any one of formulas 17-4,
17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-4dl, 17-4d2,
17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl, 17-5e,
17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5,
or 17-5f6, wherein R2 is NO2 or CN. In still another
aspect, the invention provides compounds of formula
17-5g3, i.e., compounds according to any one of
formulas 17-4, 17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-
4dl, 17-4d2, 17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl,
17-5e, 17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4,
17-5f5, or 17-5f6, wherein R2 is C2-C6 alkenyl or
C2-C6 alkynyl. In still another aspect, the invention
provides compounds of formula 17-5g4, i.e., compounds
according to any one of formulas 17-4, 17-4a, 17-4b,
17-4c, 17-4cl, 17-4d, 17- 4dl, 17-4d2, 17-5, 17-5a,
17-5b, 17-5c, 17-5d, 17-5dl, 17-5e, 17-5el, 17-5f,
17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5, or 17-5f6,
wherein R2 is Ci-C 4 haloalkyl. In still another
aspect, the invention provides compounds of formula
17-5g5, i.e., compounds according to any one of
formulas 17-4, 17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-
4dl, 17-4d2, 17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl,
17-5e, 17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4,
17-5f5, 17-5f6, 17-5g, 17-5gl, 17-5g2, 17-5g3 or
17-5g4 wherein Ri is hydrogen. In still yet another
aspect, the invention provides compounds of formula
17-5g6, i.e., compounds according to any one of
formulas 17-4, 17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-
4dl, 17-4d2, 17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl,
17-5e, 17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4,
17-5f5, or 17-5f6, wherein Ri and R2 combined are oxo.
In still yet another aspect, the invention provides
compounds of formula 17-5g7, i.e., compounds according
to any one of formulas 17-4, 17-4a, 17-4b, 17-4c,
17-4cl, 17-4d, 17- 4dl, 17-4d2, 17-5, 17-5a, 17-5b,
17-5c, 17-5d, 17-5dl, 17-5e, 17-5el, 17-5f, 17-5fl,
17-5f2, 17-5O, 17-5f4, 17-5f5, or 17-5f6, wherein Ri
and R2 combined are =N-0R, where R is hydrogen, Ci-C
alkyl, aryl (such as phenyl) or arylalkyl (such as
benzyl or phenethyl). In yet another aspect, the
invention provides compounds of formula 17-5g8, i.e.,
compounds according to any one of formulas 17-4,
17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17- 4dl, 17-4d2,
17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl, 17-5e,
17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5,
or 17-5f6, wherein Ri and R2 together with the carbon
to which they are attached form a C3-C6 cycloalkyl
group. In yet another aspect, the invention provides
compounds of formula 17-5g9, i.e., compounds according
to any one of formulas 17-4, 17-4a, 17-4b, 17-4c,
17-4cl, 17-4d, 17- 4dl, 17-4d2, 17-5, 17-5a, 17-5b,
17-5c, 17-5d, 17-5dl, 17-5e, 17-5el, 17-5f, 17-5fl,
17-5f2, 17-5O, 17-5f4, 17-5f5, or 17-5f6, wherein Ri
and R2 together with the carbon to which they are
attached form a cyclopropyl group.In yet another
aspect, the invention provides compounds of formula
17-5glO, i.e., compounds according to any one of
formulas 17-4, 17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-
4dl, 17-4d2, 17-5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl,
17-5e, 17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4,
17-5f5, or 17-5f6, wherein Ri is hydrogen and R2 is
cyclopropyl. In one embodiment, the compound is
racemic. In another embodiment, the compound is
enantiomerically enriched. In yet still another
aspect, the invention provides compounds of formula
17-5h, i.e., compounds of formula 17-5g, wherein X is
O; and Y is -NR60R7O or -N(R 3o)(CH2)2-6NR6oR7o; where
R60 and R70 are independently selected from: hydrogen,
methyl, ethyl, (C -Cg)cycloalkyl, aryl-(Ci-C 6)alkyl
(such as benzyl or phenethyl), 4-pyridylmethyl, or R O
and R7o taken together with the nitrogen atom to which
they are bound form a heterocycloalkyl group selected
from where each R80 is independently unsubstituted
Ci-C 4 alkyl or Ci-C 4 alkyl substituted with hydroxyl
or halgoen; each R90 is independently hydrogen,
unsubstituted Ci-C 4 alkyl, Ci-C 4 alkyl substituted
with hydroxyl or halogen, unsubstituted C3-Cs
cycloalkyl, C3-Cs cycloalkyl substituted with one or
more (e.g., 1-4) Rsgroups, phenyl-(Ci-C 4 alkyl),
pyridyl-(Ci-C 4 alkyl), IMe-IyI-(C 1-C4 alkyl),
-C(O)O-(Ci-C 4 alkyl), -C(O)Ophenyl, -SO2-(Ci-C
alkyl), -SO2-phenyl, unsubstituted phenyl, phenyl
substituted with one or more (e.g., 1-4) R50 groups,
pyridyl, thienyl, pyridyl substituted with one or more
(e.g., 1-4) R50 groups, thienyl substituted with one
or more (e.g., 1-4) R50 groups, whereeach R50 is
independently selected from: halogen, Ci-C alkyl, -
Ci-C haloalkyl, -OH, -O- (Ci-C 4 alkyl), OCF3, -CN, -
NR 0R7O, -C(O)O-(Ci-C 4 alkyl), -CONR 60R7O, -(Ci-C 6
alkyl)-NR 60R70, -NR60CO-(Ci-C 4 alkyl),
-NR60CO-phenyl, -NR60COpyridyl, -NR60CO-thienyl, and
-NR60CONR60R70, each Ri00 is independently hydrogen or
Ci-C 4 alkyl; each r is Oto 4; and each s is Oto 3. In
yet still another aspect, the invention provides
compounds of formula 17-5hl, i.e., compounds of
formula 17-5g, wherein Y is -0-(Ci-C 6 alkyl). In one
embodiment, Y is -O- (Ci-C 4 alkyl). In yet still
another aspect, the invention provides compounds of
formula 17-5h2, i.e., compounds of formula 17-5g,
wherein Y is -O-phenyl. In yet still another aspect,
the invention provides compounds of formula 17-5i,
i.e., compounds of formula 17-5h, wherein said group
is a group of the formula: and, said group is a group
of the formula: In a further aspect, the invention
provides compounds of formula 17-5J, i.e., compounds
according to any one of formulas, 17-5h, 17-5hl,
17-5h2, or 17-5i, wherein Ri is H or Ci-C 4 alkyl. In
one embodiment, Ri is H or methyl. In another
embodiment, Ri is H. In yet another aspect, the
invention provides compounds of formula 17-6, i.e.,
compounds of formulas 15, 16, 16-1, 16-2, 16-3, 16-4,
16-5, 16-6, 16-6a, 16-6b, 16-6c, 16- 6d, 16-7, 16-8,
16-9, 16-10, 16-1 1, 16-l la, 16-l lb, 16-l lc, 16-12,
16-13, 16-14, or 16-15,17, 17-1, 17- Ia, 17-2, 17-2a,
17-2b, 17-2c, 17-2d, 17-2e, 17-2f, 17-2g, 17-2h,
17-2i, 17-3, 17- 3a, 17-3al, 17-3a2, 17-3a3, 17-3a4,
17-3a5, 17-3a6, 17-3a7, 17-3a8, 17-3a9, 17-3alO,
17-3b, 17-3bl, 17-3b2, 17-3c, 17-3d, 17-4, 17-4a,
17-4b, 17-4c, 17-4cl, 17-4d, 17-4dl, 17-4d2, 17- 5,
17-5a, 17-5b, 17-5c, 17-5d, 17-5dl, 17-5e, 17-5el,
17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5, 17-5f6,
17-5g, 17-5gl, 17-5g2, 17-5g3, 17-5g4, 17-5g5, 17-5g6,
17-5g7, 17-5g8, 17- 5g9, 17-5glO, 17-5h, 17-5hl,
17-5h2, or 17-5i, or 17-5J wherein the
heterocycloalkyl group (ring A of Formula I) is
morpholinyl optionally substituted with one or more
groups that are independently halogen, Ci-C alkyl,
Ci-C alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN,
aryloxy, -SO2-(Ci-C 6 alkyl), -NR'R", Ci-C 6 alkanoyl,
pyridyl, phenyl, or -SO2-NR R", where each R' and R"
is independently hydrogen or Ci-C 6 alkyl. In still
another aspect, the invention provides compounds of
formula 17-6a, i.e., compounds of formula 17-6 where
the morpholinyl group is not attached to the sulfur of
the SO2 group via the ring nitrogen. In still another
aspect, the invention provides compounds of formula
17-6b, i.e., compounds of formula 17-6 where the
morpholinyl group is attached to the sulfur of the SO2
group via the ring nitrogen. In yet another aspect,
the invention provides compounds of formula 17-7,
i.e., compounds of formulas 15, 16, 16-1, 16-2, 16-3,
16-4, 16-5, 16-6, 16-6a, 16-6b, 16-6c, 16- 6d, 16-7,
16-8, 16-9, 16-10, 16-1 1, 16-l la, 16-l lb, 16-l lc,
16-12, 16-13, 16-14, or 16-15, 17, 17-1, 17- Ia, 17-2,
17-2a, 17-2b, 17-2c, 17-2d, 17-2e, 17-2f, 17-2g,
17-2h, 17-2i, 17-3, 17- 3a, 17-3al, 17-3a2, 17-3a3,
17-3a4, 17-3a5, 17-3a6, 17-3a7, 17-3a8, 17-3a9,
17-3alO, 17-3b, 17-3bl, 17-3b2, 17-3c, 17-3d, 17-4,
17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-4dl, 17-4d2,
17- 5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl, 17-5e,
17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5,
17-5f6, 17-5g, 17-5gl, 17-5g2, 17-5g3, 17-5g4, 17-5g5,
17-5g6, 17-5g7, 17-5g8, 17- 5g9, 17-5glO, 17-5h,
17-5hl, 17-5h2, or 17-5i, or 17-5J wherein the
heterocycloalkyl group (ring A of Formula I) is
thiomorpholinyl optionally substituted with one or
more groups that are independently halogen, Ci-C 6
alkyl, Ci-C 6 alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, aryloxy, -SO2-(Ci-C 6 alkyl), -NR'R", Ci-C 6
alkanoyl, pyridyl, phenyl, or -SO2-NR R", where each
R' and R" is independently hydrogen or Ci-C 6 alkyl.
In still another aspect, the invention provides
compounds of formula 17-7a, i.e., compounds of formula
17-7 where the thiomorpholinyl group is not attached
to the sulfur of the SO2 group via the ring
nitrogen.In still another aspect, the invention
provides compounds of formula 17-7b, i.e., compounds
of formula 17-7 where the thiomorpholinyl group is
attached to the sulfur of the SO group via the ring
nitrogen. In yet another aspect, the invention
provides compounds of formula 17-8, i.e., compounds of
formulas 15, 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6,
16-6a, 16-6b, 16-6c, 16- 6d, 16-7, 16-8, 16-9, 16-10,
16-1 1, 16-l la, 16-l lb, 16-l lc, 16-12, 16-13,
16-14, or 16-15, 17, 17-1, 17- Ia, 17-2, 17-2a, 17-2b,
17-2c, 17-2d, 17-2e, 17-2f, 17-2g, 17-2h, 17-2i, 17-3,
17- 3a, 17-3al, 17-3a2, 17-3a3, 17-3a4, 17-3a5,
17-3a6, 17-3a7, 17-3a8, 17-3a9, 17-3alO, 17-3b,
17-3bl, 17-3b2, 17-3c, 17-3d, 17-4, 17-4a, 17-4b,
17-4c, 17-4cl, 17-4d, 17-4dl, 17-4d2, 17- 5, 17-5a,
17-5b, 17-5c, 17-5d, 17-5dl, 17-5e, 17-5el, 17-5f,
17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5, 17-5f6, 17-5g,
17-5gl, 17-5g2, 17-5g3, 17-5g4, 17-5g5, 17-5g6,
17-5g7, 17-5g8, 17- 5g9, 17-5glO, 17-5h, 17-5hl,
17-5h2, or 17-5i, or 17-5J, wherein the
heterocycloalkyl group (ring A of Formula I) is
thiomorpholinyl S,S-dioxide optionally substituted
with one or more groups that are independently
halogen, Ci-C alkyl, Ci-C alkoxy, haloalkyl,
haloalkoxy, hydroxyl, CN, aryloxy, -SO2-(Ci-C 6
alkyl), -NR'R", Ci-C 6 alkanoyl, pyridyl, phenyl, or -
SO -NR R", where each R' and R" is independently
hydrogen or Ci-C 6 alkyl. In still another aspect, the
invention provides compounds of formula 17-8a, i.e.,
compounds of formula 17-8 where the thiomorpholinyl
S,S-dioxide group is not attached to the sulfur of the
SO2 group via the ring nitrogen. In still another
aspect, the invention provides compounds of formula
17-8b, i.e., compounds of formula 17-8 where the
thiomorpholinyl S,S-dioxide group is attached to the
sulfur of the SO2 group via the ring nitrogen. In yet
another aspect, the invention provides compounds of
formula 17-9, i.e., compounds of formulas 15, 16,
16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a, 16-6b,
16-6c, 16- 6d, 16-7, 16-8, 16-9, 16-10, 16-1 1, 16-l
la, 16-l lb, 16-l lc, 16-12, 16-13, 16-14, or 16-15,
17, 17-1, 17- Ia, 17-2, 17-2a, 17-2b, 17-2c, 17-2d,
17-2e, 17-2f, 17-2g, 17-2h, 17-2i, 17-3, 17- 3a,
17-3al, 17-3a2, 17-3a3, 17-3a4, 17-3a5, 17-3a6,
17-3a7, 17-3a8, 17-3a9, 17-3alO, 17-3b, 17-3bl,
17-3b2, 17-3c, 17-3d, 17-4, 17-4a, 17-4b, 17-4c,
17-4cl, 17-4d, 17-4dl, 17-4d2, 17- 5, 17-5a, 17-5b,
17-5c, 17-5d, 17-5dl, 17-5e, 17-5el, 17-5f, 17-5fl,
17-5f2, 17-5O, 17-5f4, 17-5f5, 17-5f6, 17-5g, 17-5gl,
17-5g2, 17-5g3, 17-5g4, 17-5g5, 17-5g6, 17-5g7,
17-5g8, 17- 5g9, 17-5glO, 17-5h, 17-5hl, 17-5h2, or
17-5i, or 17-5J, wherein the heterocycloalkyl group
(ring A of Formula I) is piperidinyl optionally
substituted with one or more groups that are
independently halogen, Ci-C 6 alkyl, Ci-C 6 alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN,aryloxy,
-SO2-(Ci-C 6 alkyl), -NR'R", Ci-C 6 alkanoyl, pyridyl,
phenyl, or -SO2-NR R", where each R' and R" is
independently hydrogen or Ci-C alkyl. In still another
aspect, the invention provides compounds of formula
17-9a, i.e., compounds of formula 17-9 where the
piperidinyl group is not attached to the sulfur of the
SO2 group via the ring nitrogen. In still another
aspect, the invention provides compounds of formula
17-9b, i.e., compounds of formula 17-9 where the
piperidinyl group is attached to the sulfur of the SO2
group via the ring nitrogen. In yet another aspect,
the invention provides compounds of formula 17-10,
i.e., compounds of formulas 15, 16, 16-1, 16-2, 16-3,
16-4, 16-5, 16-6, 16-6a, 16-6b, 16-6c, 16- 6d, 16-7,
16-8, 16-9, 16-10, 16-1 1, 16-l la, 16-l lb, 16-l lc,
16-12, 16-13, 16-14, or 16-15, 17, 17-1, 17- Ia, 17-2,
17-2a, 17-2b, 17-2c, 17-2d, 17-2e, 17-2f, 17-2g,
17-2h, 17-2i, 17-3, 17- 3a, 17-3al, 17-3a2, 17-3a3,
17-3a4, 17-3a5, 17-3a6, 17-3a7, 17-3a8, 17-3a9,
17-3alO, 17-3b, 17-3bl, 17-3b2, 17-3c, 17-3d, 17-4,
17-4a, 17-4b, 17-4c, 17-4cl, 17-4d, 17-4dl, 17-4d2,
17- 5, 17-5a, 17-5b, 17-5c, 17-5d, 17-5dl, 17-5e,
17-5el, 17-5f, 17-5fl, 17-5f2, 17-5O, 17-5f4, 17-5f5,
17-5f6, 17-5g, 17-5gl, 17-5g2, 17-5g3, 17-5g4, 17-5g5,
17-5g6, 17-5g7, 17-5g8, 17- 5g9, 17-5glO, 17-5h,
17-5hl, 17-5h2, or 17-5i, or 17-5J wherein the
heterocycloalkyl group (ring A of Formula I) is
piperazinyl optionally substituted with one or more
groups that are independently halogen, Ci-C 6 alkyl,
Ci-C 6 alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN,
aryloxy, -SO2-(Ci-C 6 alkyl), -NR'R", Ci-C 6 alkanoyl,
pyridyl, phenyl, or -SO2-NR R", where each R' and R"
is independently hydrogen or Ci-C 6 alkyl. In still
another aspect, the invention provides compounds of
formula 17-1Oa, i.e., compounds of formula 17-10 where
the piperazinyl group is not attached to the sulfur of
the SO2 group via the ring nitrogen. In still another
aspect, the invention provides compounds of formula
17-1Ob, i.e., compounds of formula 17-10 where the
piperazinyl group is attached to the sulfur of the SO2
group via the ring nitrogen. In yet still another
aspect, the invention provides compounds of formula
18, i.e., compounds according to any of the preceding
formulas wherein, when R2 is a cycloalkyl group, R2 is
cyclopropyl group. In yet still another aspect, the
invention provides compounds of formula 19, i.e.,
compounds according to any of the preceding formulas
wherein, when R2 is a cycloalkyl group, R2 is
cyclobutyl group.In yet still another aspect, the
invention provides compounds of formula 20, i.e.,
compounds according to any of the preceding formulas
wherein, when R is a cycloalkyl group, R is
cyclopentyl group. In yet still another aspect, the
invention provides compounds of formula 2 1 i.e.,
compounds according to any of the preceding formulas
wherein, when R2 is a cycloalkyl group, unless
specifically identified as being other than
cycloalkyl. In one embodiment, R2 is cyclohexyl group.
In a further embodiment, R2 is cyclopentyl. In a still
further embodiment, R2 is cyclopropyl. In another
aspect, the invention provides compounds of formula
22, i.e., compounds according to any of the formulas
18, 19, 20, or 2 1 wherein Ri is hydrogen, unless
specifically identified as being other than hydrogen.
In another aspect, the invention provides compounds
that are: 5-[(4-chlorophenyl)sulfonyl]-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-7-fluoro-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-9-fluoro-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline;
5-[(4-chlorophenyl)sulfonyl] -4-methyl-4,5
-dihydro-2H-pyrazolo [4,3 -c] quinoline;
5-[(4-chlorophenyl)sulfonyl]-7-methoxy-4-methyl-4,5-di
hydro-l H-pyrazolo[4,3- c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-9-methoxy-4-methyl-4,5-di
hydro-l H-pyrazolo[4,3- c]quinoline;
5-[(4-chlorophenyl)sulfonyl] -3-methyl-4,5 -dihydro-
lH-pyrazolo [4,3 -c] quinoline;
6-(4-chlorophenylsulfonyl)-4-methoxy-5,6-dihydropyrimi
do[5,4-c]quinolin-2-amine;
5-[(4-chlorophenyl)sulfonyl] -3-(difluoromethyl)-4,5
-dihydro- lH-pyrazolo [4,3 - c]quinoline;
5-(4-Chloro-benzenesulfonyl)-8-fluoro-4,5-dihydro-isox
azolo[4,5-c]quinoline;
6-(4-chlorophenylsulfonyl)-5,6-dihydrobenzo[/][l,7]nap
hthyridine; ethyl 5-[(4-chlorophenyl)-sulfonyl]
-4,5-dihydro- lH-pyrazolo [4,3 -c]quinoline-3-
carboxylate; ethyl
5-[(4-chlorophenyl)-sulfonyl]-8-fluoro-4,5-dihydro-l
H-pyrazolo[4,3- c]quinoline-3 -carboxylate;
5-[(4-chlorophenyl)sulfonyl]-3 -(methylthio)-4
,5-dihydro- lH-pyrazolo [4,3 - c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-3-(methylsulfonyl)-4,5-di
hydro-l H-pyrazolo[4,3- c]quinoline;
8-chloro-5-[(4-chlorophenyl)sulfonyl]
-4,5-dihydro-2H-pyrazolo [4,3 -c] quinoline;
4-methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-3-ol;
{5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-3- yl}methanol;
5-[(4-chlorophenyl)sulfonyl]-7,9-dimethoxy-4-methyl-4,
5-dihydro-l H-pyrazolo[4,3- c]quinoline;
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-3- carboxamide;
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-3- carboxylic acid;
6-(4-chlorophenylsulfonyl)-5-ethyl-5,6-dihydropyrazolo
[l,5-c]quinazoline;
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-3- carbonitrile;
5-[(4-chlorophenyl)sulfonyl] -4-methyl-4,5
-dihydro-2H-pyrazolo [4,3 -c] quinoline; (resolved
enantiomer, with a retention time of about 9.3 min*;)
5-[(4-chlorophenyl)sulfonyl] -4-methyl-4,5
-dihydro-2H-pyrazolo [4,3 -c]quinoline (resolved
enantiomer, with a retention time of about 20.5 min*;)
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4-methyl-4,5-dih
ydro-2 H-pyrazolo[4,3- c]quinoline (racemate);
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4-methyl-4,5-dih
ydro-2 H-pyrazolo[4,3- c]quinoline (resolved
enantiomer, with a retention time of about 9.8 min*;)
5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4-methyl-4,5-dih
ydro-2 H-pyrazolo[4,3- c]quinoline (resolved
enantiomer, with a retention time of about 27.1 min*;)



5-[(4-chlorophenyl)sulfonyl]-8-fluoro-4,4-dimethyl-4,5
-dihydro-2 H-pyrazolo[4,3- c]quinoline;
8-fluoro-4-methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline (racemate);
8-fluoro-4-methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline;
4-methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline;
8-fluoro-4-methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline (resolved enantiomer,
with a retention time of about 15.2 min*;
)8-fluoro-4-methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydr
o-l H-pyrazolo[4,3-c]quinoline (resolved enantiomer,
with a retention time of about 17.2 min*;)
5-[(4-chlorophenyl)sulfonyl]-l,5-dihydro-4
H-pyrazolo[4,3-c]quinolin-4-one;
5-[(4-chlorophenyl)sulfonyl]-4-methyl-4,5-dihydro-
lH-pyrazolo[4,3-c]- 1,5- naphthyridine;
8-fluoro-4-methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline; (resolved enantiomer,
with a retention time of about 16.3 min*;)
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline; (resolved enantiomer, with
a retention time of about 21.4 min*;)
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-ol;
5-(4-chlorophenylsulfonyl)-8-fluoro-l
H-pyrazolo[4,3-c]quinolin-4(5 H)-one;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5,5a,6,7,8,9,9a-
octahydro-l H-pyrazolo[4,3- c]quinoline;
5-(4-chlorophenylsulfonyl)-9-fluoro-4-methyl-4,5-dihyd
ro-2 H-pyrazolo[4,3- c]quinoline;
5-(4-chlorophenylsulfonyl)-7-fluoro-4-methyl-4,5-dihyd
ro-2 H-pyrazolo[4,3- c]quinoline;
8-fluoro-5-(4-fluorophenylsulfonyl)-4-methyl-4,5-dihyd
ro-l H-pyrazolo[4,3- c]quinoline;
4-methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline; (racemate and resolved
enantiomer, with a retention time of about 7.9
min*.)5-(4-
chlorophenylsulfonyl)-8-fluoro-4-deutero-4-methyl-4,5-
dihydro-l H-pyrazolo[4,3- c]quinoline;
9-fluoro-6-(4-fluorophenylsulfonyl)-5 -methyl-5
,6-dihydropyrimido [5,4-c] quinolin-2- amine;
5-(4-chlorophenylsulfonyl)-4-cyclopropyl-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline;
5-(4-chlorophenylsulfonyl)-4-(trifluoromethyl)-4,5-dih
ydro-2 H-pyrazolo[4,3- c]quinoline;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-ol; (resolved enantiomer,
with a retention time of about 13.4 min*;
)5-(4-chlorophenylsulfonyl)- 4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-ol; (resolved enantiomer,
with a retention time of about 17.0 min*;
)5-(4-chlorophenylsulfonyl)-4-isopropyl-4,5-dihydro-2
Hpyrazolo[ 4,3-c]quinoline;
l,5-bis(4-chlorophenylsulfonyl)-l
H-pyrazolo[4,3-c]quinolin-4(5 H)-one;
5-(4-chlorophenylsulfonyl)-4,5 -dihydro- 1H-imidazo
[1,2-a]pyrazolo [4,3 -e]pyrimidine;
8-fluoro-5-(4-fluorophenylsulfonyl)-4-methyl-4,5-dihyd
ro-l H-pyrazolo[4,3- c]quinoline; (resolved
enantiomer, with a retention time of about 7.6 min*;)
8-fluoro-5-(4-fluorophenylsulfonyl)-4-methyl-4,5-dihyd
ro-l H-pyrazolo[4,3- c]quinoline; (resolved
enantiomer, with a retention time of about 10.1 min*;)
5'-(4-chlorophenylsulfonyl)-2',5'-dihydrospiro[cyclopr
opane-l,4'-pyrazolo[4,3- c]quinoline];
5-(4-chlorophenylsulfonyl)-7,8-difluoro-4-methyl-4,5-d
ihydro-2 H-pyrazolo[4,3- c]quinoline;
7,8-difluoro-4-methyl-5-(thiophen-2-ylsulfonyl)-4,5-di
hydro-2 H-pyrazolo[4,3- c]quinoline;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2
H-pyrazolo[4,3- c] [1,8]naphthyridine;
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline; (resolved enantiomer, with
a retention time of about 6.0 min*;)
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline; (resolved enantiomer, with
a retention time of about 9.3 min*;)
5-(5-chlorothiophen-2-ylsulfonyl)-7,8-difluoro-4-methy
l-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-yl dimethylcarbamate;
4-cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(resolved enantiomer, with a retention time of about
6.0 min*;)
4-cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(resolved enantiomer, with a retention time of about
9.3 min*;)
4-cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(racemate; )
7-chloro-4-methyl-5-(4-(trifluoromethyl)phenylsulfonyl
)-4,5-dihydro-l Hpyrazolo[
3,4-d]thieno[2,3-b]pyridine;
5-(4-chlorophenylsulfonyl)-4-cyclopropyl-4,5-dihydro-l
H-imidazo[l,2- a]pyrazolo[4,3-e]pyrimidine;
4-ethyl-7,8-difluoro-5-(5-(trifluoromethyl)pyridin-2-y
lsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
7,8-difluoro-4-methyl-5-(4-(trifluoromethyl)phenylsulf
onyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(resolved enantiomer, with a retention time of about
7.0 min*;)
7,8-difluoro-4-methyl-5-(4-(trifluoromethyl)phenylsulf
onyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(resolved enantiomer, with a retention time of about
9.5 min*;) 4-(4-cyclopropyl-l
H-pyrazolo[4,3-c]quinolin-5(4H)-ylsulfonyl)benzonitril
e;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2H-pyr
azolo[4,3- c] [1,7]naphthyridine;
5'-(4-(trifluoromethyl)phenylsulfonyl)-r,5'-dihydrospi
ro[cyclopropane-l,4'- pyrazolo[4,3-c]quinoline];
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-
lH-imidazo[ 1,2-a]pyrazolo[4,3- e]pyrimidine;
4-cyclopropyl-7,8-difluoro-5-(5-(trifluoromethyl)pyrid
in-2-ylsulfonyl)-4,5-dihydrolH-
pyrazolo[4,3-c]quinoline;
5-(5-chlorothiophen-2-ylsulfonyl)-4-cyclopropyl-7,8-di
fluoro-4,5-dihydro-2Hpyrazolo[ 4,3-c]quinoline;
4-cyclopropyl-7,8-difluoro-5-(4-fluorophenylsulfonyl)-
4,5-dihydro-2H-pyrazolo[4,3- c]quinoline;
4-cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2H-pyrazolo[4,3- c] [1,8]naphthyridine;
4-cyclopropyl-5-(4-fluorophenylsulfonyl)-4,5-dihydro-2
H-pyrazolo[4,3- c] [1,8]naphthyridine;
4-cyclopropyl-5-(4-fluorophenylsulfonyl)-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline;
4-cyclopropyl-7,8-difluoro-l-(methoxymethyl)-5-(6-(tri
fluoromethyl)pyridin-3- ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline;
4-cyclopropyl-7,8-difluoro-5-(thiophen-2-ylsulfonyl)-4
,5-dihydro-2H-pyrazolo[4,3- c]quinoline;
4-cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-1H-imidazo[1,2- a]pyrazolo[4,3-e]pyrimidine;
4-cyclopropyl-7,8-difluoro-5-(6-(trifluoromethyl)pyrid
in-3-ylsulfonyl)-4,5-dihydrolH-
pyrazolo[4,3-c]quinoline;
5-(4-fluorophenylsulfonyl)-4-(trifluoromethyl)-4,5-dih
ydro-2H-pyrazolo[4,3- c] [1,8]naphthyridine;
7,8-difluoro-4-(pyridin-3-yl)-5-(4-(trifluoromethyl)ph
enylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline;
4-cyclopropyl-8-fluoro-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(racemate and resolved enantiomers, with a retention
time of about 8.0 min* and 12.6;)
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2
H-[l,3]dioxolo[4,5- g]pyrazolo[4,3-c]quinoline;
5-(5-chloropyridin-2-ylsulfonyl)-4-cyclopropyl-7,8-dif
luoro-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
5-(5-chlorothiophen-2-ylsulfonyl)-4-cyclopropyl-7,8-di
fluoro-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline;
(resolved enantiomer, with a retention time of about
10.3 min*;)
5-(5-chlorothiophen-2-ylsulfonyl)-4-cyclopropyl-7,8-di
fluoro-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline;
(resolved enantiomer, with a retention time of about
16.1 min*;)
4-cyclopropyl-7,8-difluoro-5-(4-fluorophenylsulfonyl)-
4,5-dihydro-2 H-pyrazolo[4,3- c]quinoline; (resolved
enantiomer, with a retention time of about 16.9 min*;)
4-cyclopropyl-7,8-difluoro-5-(4-fluorophenylsulfonyl)-
4,5-dihydro-2 H-pyrazolo[4,3- c]quinoline; (resolved
enantiomer, with a retention time of about 19.7 min*;)
4-cyclopropyl-8-fluoro-5-(6-(trifluoromethyl)pyridin-3
-ylsulfonyl)-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline;
(Enantiomer A)
4-cyclopropyl-8-fluoro-5-(6-(trifluoromethyl)pyridin-3
-ylsulfonyl)-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline;
(Enantiomer B)
4-cyclopropyl-7,8-difluoro-5-(6-(trifluoromethyl)pyrid
in-3-ylsulfonyl)-4,5-dihydrolH-
pyrazolo[4,3-c]quinoline; (resolved enantiomer, with a
retention time of about 17.3 min*;)
4-cyclopropyl-7,8-difluoro-5-(6-(trifluoromethyl)pyrid
in-3-ylsulfonyl)-4,5-dihydrolH-
pyrazolo[4,3-c]quinoline;(resolved enantiomer, with a
retention time of about 13.0 min*;)
7,8-difluoro-4-isopropyl-5-(4-(trifluoromethyl)phenyls
ulfonyl)-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline;
4-cyclopropyl-7,8-difluoro-5-(4-(trifluoromethoxy)phen
ylsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
7,8-difluoro-5-(4-(trifluoromethyl)phenylsulfonyl)-4,5
-dihydro-2 H-pyrazolo[4,3- c]quinoline;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-7,8- diol;
5-(5-chloropyridin-2-ylsulfonyl)-4-cyclopropyl-8-fluor
o-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
4-cyclopropyl-5-(6-(trifluoromethyl)pyridin-3-ylsulfon
yl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(R)-4-cyclopropyl-7-(trifluoromethoxy)-5-(6-(trifluoro
methyl)pyridin-3-ylsulfonyl)-
4,5-dihydro-2H-pyrazolo[4,3-c]quinoline;
4-cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2H-pyrazolo[4,3- c][l,7]naphthyridine
7-oxide;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2H-pyr
azolo[4,3-c]quinolin-8-ol; 4-(8-fluoro-4-methyl-l
H-pyrazolo[4,3-c]quinolin-5(4H)-ylsulfonyl)-3,5-
dimethylisoxazole; 8-fluoro-4-methyl-5-(l-methyl-l
H-pyrazol-4-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline;
8-fluoro-4-methyl-5-(5-(pyridin-2-yl)thiophen-2-ylsulf
onyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(i?)-2-tert-butyl-4-cyclopropyl-7,8-difluoro-5-(4-(tri
fluoromethyl)phenylsulfonyl)-
4,5-dihydro-2H-pyrazolo[4,3-c]quinoline;
(i?)-l-tert-butyl-4-cyclopropyl-7,8-difluoro-5-(4-(tri
fluoromethyl)phenylsulfonyl)- 4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline;
(i?)-4-cyclopropyl-7-(trifluoromethyl)-5-(6-(trifluoro
methyl)pyridin-3-ylsulfonyl)- 4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline;
(i?)-4-cyclopropyl-7-(trifluoromethoxy)-5-(4-(trifluor
omethoxy)phenylsulfonyl)-4,5- dihydro-2H-pyrazolo[4,3
-c] quinoline;
(i?)-4-(4-cyclopropyl-7,8-difluoro-lH-pyrazolo[4,3-c]q
uinolin-5(4H)- ylsulfonyl)aniline;
(i?)-4-cyclopropyl-7,8-difluoro-5-(4-nitrophenylsulfon
yl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
(i?)-4-cyclopropyl-8-(trifluoromethyl)-5-(6-
(trifluoromethyl)pyridin-3-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline;
5-chloro-2-(4-cyclopropyl-7,8-difluoro-l
H-pyrazolo[4,3-c]quinolin-5(4H)- ylsulfonyl)thiazole;
(i?)-4-cyclopropyl-5-(4-(difluoromethoxy)phenylsulfony
l)-7,8-difluoro-4,5-dihydrolH-
pyrazolo[4,3-c]quinoline;
4-cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2H-pyrazolo[4,3- c] [1,5]naphthyridine;
4-cyclopropyl-8-fluoro-5-(5-(trifluoromethyl)pyridin-2
-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
4-cyclopropyl-8-fluoro-5-(5-(trifluoromethyl)pyridin-2
-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
4-cyclopropyl-5-(4-(difluoromethoxy)phenylsulfonyl)-8-
fluoro-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
4-cyclopropyl-7,8-difluoro-5-(5-(trifluoromethyl)pyrid
in-2-ylsulfonyl)-4,5-dihydrolH-
pyrazolo[4,3-c]quinoline;
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-7,8- diol;
8-fluoro-4-methyl-5-(l-methyl-l
H-imidazol-4-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline;
(i?)-l-tert-butyl-4-ethyl-7,8-difluoro-5-(4-(trifluoro
methyl)phenylsulfonyl)-4,5- dihydro-l
H-pyrazolo[4,3-c]quinoline;
(i?)-4-ethyl-7,8-difluoro-5-(4-(trifluoromethyl)phenyl
sulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline;
4-(4-(trifluoromethyl)phenylsulfonyl)-4,5,8,8b-tetrahy
dro-3a H-isothiazolo[4,5- b]pyrazolo[3,4-d]pyridine;
and
7-methyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,5,5a,
7-tetrahydro-l H-oxazolo[5,4-
b]pyrazolo[3,4-d]pyridine;
(R)-4-cyclopropyl-8-fluoro-5-(4-(trifluoromethoxy)phen
ylsulfonyl)-4,5-dihydrolH- pyrazolo[4,3-c]quinoline
4-cyclopropyl-7-methyl-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-l Hpyrazolo[
3,4-d]thiazolo[5,4-b]pyridine
(R)-4-cyclopropyl-8-fluoro-5-(4-methoxyphenylsulfonyl)
-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline; and
stereoisomers, tautomers, mixtures of stereoisomers
and/or tautomers, or pharmaceutically acceptable salts
thereof. In 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, where formula I also
encompasses:
5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline,
2-phenyl-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoli
ne,
7-methoxy-2-phenyl-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3
-c]quinoline,
8-methoxy-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3 -c]
quinoline,8-methoxy-2-phenyl-5-tosyl-4,5-dihydro-2H-py
razolo[4,3-c]quinoline,
3-(methylthio)-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3 -c]
quinoline,
7-methoxy-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3 -c]
quinoline,
5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline, ethyl
1-(4-sulfamoylphenyl)-5-tosyl-4,5-dihydro-
lH-pyrazolo[4,3-c]quinoline-3-carboxylate,
1-(4-sulfamoylphenyl)-5-tosyl-4,5-dihydro-
lH-pyrazolo[4,3-c]quinoline-3-carboxamide, and ethyl
l-methyl-5-tosyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-3-carboxylate; to a patient
in need of such treatment. In still another aspect,
the invention provides a composition comprising a
compound or salt of formula I, where formula I further
comprises 3-(methylthio)-5-tosyl-4,5-dihydro-
2H-pyrazolo[4,3-c]quinoline,
7-methoxy-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinol
ine, and
5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline, 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, where formula I also
encompasses
5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline,
2-phenyl-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoli
ne,
7-methoxy-2-phenyl-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3
-c]quinoline,
8-methoxy-5-tosyl-4,5-dihydro-2H-pyrazoIo [4,3 -c]
quinoline,
8-methoxy-2-phenyl-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3
-c]quinoline,
3-(methylthio)-5-tosyl-4,5-dihydro-2H-pyrazoIo [4,3
-c] quinoline,
7-methoxy-5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinol
ine, 5-tosyl-4,5-dihydro-2H-pyrazolo[4,3-c]quinoline,
ethyl 1-(4-sulfamoylphenyl)-5-tosyl-4,5-dihydro-
lH-pyrazolo[4,3-c]quinoline-3-carboxylate,
1-(4-sulfamoylphenyl)-5-tosyl-4,5-dihydro-
lH-pyrazolo[4,3-c]quinoline-3-carboxamide; and ethyl
l-methyl-5-tosyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline-3-carboxylate 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. Definitions The
definitions and explanations below are for the terms
as used throughout this entire document including both
the specification and the claims.It should be noted
that, as used in this specification and the appended
claims, the singular forms "a," "an," and "the"
include plural referents unless the content clearly
dictates otherwise. Thus, for example, reference to a
composition containing "a compound" includes a mixture
of two or more compounds. It should also be noted that
the term "or" is generally employed in its sense
including "and/or" unless the content clearly dictates
otherwise. Where multiple substituents are indicated
as being attached to a structure, it is understood
that the substituents can be the same or different.
Thus for example "Rm optionally substituted with 1, 2
or 3 Rq groups" indicates that Rm is substituted with
1, 2, or 3 Rq groups where the Rq groups can be the
same or different. It will be understood by those
skilled in the art with respect to any group
containing one or more substituents that such groups
are not intended to introduce any substitution or
substitution patterns that are sterically impractical
and /or synthetically non-feasable. APP, amyloid
precursor protein, is defined as any APP polypeptide,
including APP variants, mutations, and isoforms, for
example, as disclosed in U.S. Patent No. 5,766,846. A
beta, amyloid beta peptide, is defined as any peptide
resulting from beta-secretase mediated cleavage of
APP, including peptides of 39, 40, 41, 42, and 43
amino acids, and extending from the beta-secretase
cleavage site to amino acids 39, 40, 41, 42, or 43.
Pharmaceutically acceptable refers to those properties
and/or substances that are acceptable to the patient
from a toxicological and/or safety point of view. A
therapeutically effective amount is defined as an
amount effective to reduce or lessen at least one
symptom of the disease being treated or to reduce or
delay onset of one or more clinical markers or
symptoms of the disease. By "A beta-related disease"
is meant diseases or disorders which are associated
with extracellular accumulation of A beta (amyloid) in
various organs and tissues of the body and includes
diseases, disorders, conditions, pathologies, and
other abnormalities of the structure or function of
the brain, including components thereof, such as the
stroma, including the vasculature or the parenchyma
including functional or anatomical regions, or neurons
themselves, in which the causative agent is A beta
(amyloid). The 4 kDa beta-amyloid (A beta) protein, a
39-43 amino-acid protein, is a major component of
cerebral and cerebrovascular deposits, such as
plaques, found in, among others, Alzheimer's disease,
cerebral amyloid angiopathy, mild cognitive impairment
(MCI), and Down's syndrome and is derived from the
proteolytic cleavage of a larger, membrane-bound
precursor, the A beta precursor protein (APP) by
several aspartyl proteases, one of which is gamma
secretase.By "alkanoyl" is meant an acyl radical
AIk-C(O)-, wherein AIk is an alkyl radical as defined
herein. Examples of alkanoyl include acetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
2-methyl-butyryl, 2,2-dimethylpropionyl, valeryl,
hexanoyl, heptanoyl, octanoyl and the like. By "Ci-C
alkanoyl" in the present invention is meant an acyl
radical AIk- C(O)-, wherein AIk is a straight or
branched chain alkyl group having 1-6 carbon atoms. By
"alkyl" and "Ci-C alkyl" in the present invention is
meant straight or branched chain alkyl groups having
1-6 carbon atoms, such as, methyl, ethyl, propyl,
isopropyl, nbutyl, sec-butyl, tert-butyl, pentyl,
2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl,
3-hexyl, and 3-methylpentyl. It is understood that in
cases where an alkyl chain of a substituent (e.g. of
an alkyl, alkoxy or alkenyl group) is shorter or
longer than 6 carbons, it will be so indicated in the
second "C" as, for example, "C1-C10 indicates a
maximum of 10 carbons. Alkyl groups may be mono or
di-radicals. The meaning will be clear to one of skill
in the art. The term also includes substituted alkyl
groups, and refers to an alkyl group in which 1 or
more hydrogen atoms is replaced by a substituent
independently selected from the group: acyl, acyloxy,
alkoxy, amino (wherein the amino group may be a cyclic
amine), aryl, heteroaryl, heterocycoalkyl, carboxyl,
oxo, amido, cyano, cycloalkyl, cycloalkenyl, halogen,
hydroxyl, nitro, sulfamoyl, sulfanyl, sulfnyl,
sulfonyl, and sulfonic acid. By "alkylene" is meant a
diradical alkyl group, whereby alkyl is as defined
above. By "alkoxy" and "Ci-C alkoxy" in the present
invention is meant straight or branched chain alkyl
groups having 1-6 carbon atoms, attached through at
least one divalent oxygen atom, such as, for example,
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy,
sec-butoxy, 



tert-butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy,
and 3-methylpentoxy. By the term "halogen" in the
present invention is meant fluorine, bromine,
chlorine, and/or iodine. "Alkenyl" and "C -C6 alkenyl"
means straight and branched hydrocarbon radicals
having from 2 to 6 carbon atoms and from one to three
double bonds and includes, for example, ethenyl,
propenyl, l-but-3-enyl, l-pent-3-enyl, l-hex-5-enyl
and the like. The term also includes substituted
alkenyl groups, and refers to an alkenyl group in
which 1 or more hydrogen atoms is replaced by a
substituent independently selected from the group:
acyl, acyloxy, alkoxy, amino (wherein the amino group
may be a cyclic amine), aryl, heteroaryl,
heterocycloalkyl, carboxyl, oxo, amido, cyano,
cycloalkyl, cycloalkenyl, halogen, hydroxyl, nitro,
sulfamoyl, sulfanyl, sulfinyl, sulfonyl, and sulfonic
acid, for example lH-pyrrol-2- ylmethylene."Alkynyl"
and "C -C alkynyl" means straight and branched
hydrocarbon radicals having from 2 to 6 carbon atoms
and one or two triple bonds and includes ethynyl,
propynyl, butynyl, pentyn-2-yl and the like. The term
also includes substituted alkynyl groups, and refers
to an alkynyl group in which 1 or more hydrogen atoms
is replaced by a substituent independently selected
from the group: acyl, acyloxy, alkoxy, amino (wherein
the amino group may be a cyclic amine), aryl,
heteroaryl, heterocyclyl, carboxyl, oxo, amido, cyano,
cycloalkyl, cycloalkenyl, halogen, hydroxyl, nitro,
sulfamoyl, sulfanyl, sulfnyl, sulfonyl, and sulfonic
acid. As used herein, the term "cycloalkyl" refers to
saturated carbocyclic radicals having three to twelve
carbon atoms. The cycloalkyl can be monocyclic, a
polycyclic fused system, or a bi or polycyclic bridged
system, such as adamantyl or bicyclo[2.2.1] heptyl.
Examples of such radicals include cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. Preferred
cycloalkyl groups are cyclopentyl, cyclohexyl, and
cycloheptyl. The cycloalkyl groups herein are
unsubstituted or, substituted in one or more
substitutable positions with various groups. For
example, such cycloalkyl groups may be optionally
substituted with, for example, Ci-C alkyl, Ci-C
alkoxy, halogen, hydroxyl, oxo, cyano, nitro, amino,
mono(Ci- C6)alkylamino, di(Ci-C6)alkylamino,
C2-C6alkenyl, C2-C6alkynyl, Ci-C6 haloalkyl, Ci-C6
haloalkoxy, amino(Ci-C 6)alkyl, mono(Ci-C
6)alkylamino(Ci-C 6)alkyl or di(Ci- C6)alkylamino(C
i-C6)alkyl. By "aryl" is meant an aromatic carbocyclic
group having a single ring (e.g., phenyl) or multiple
condensed rings in which at least one is aromatic,
(e.g., 1,2,3,4- tetrahydronaphthyl, naphthyl), which
is optionally substituted at one or more substitutable
positions. Preferred aryl groups of the present
invention are phenyl, 1-naphthyl, 2-naphthyl, indanyl,
indenyl, dihydronaphthyl, fluorenyl, tetralinyl or
6,7,8,9-tetrahydro-5Hbenzo[ a]cycloheptenyl. More
preferred aryl groups include phenyl and naphthyl. The
most preferred aryl group is phenyl. The aryl groups
herein are unsubstituted or, substituted in one or
more substitutable positions with various groups. For
example, such aryl groups may be optionally
substituted with, for example, Ci-C6 alkyl, Ci-C6
alkoxy, halogen, hydroxyl, cyano, nitro, amino,
mono(Ci-C 6)alkylamino, di(Ci-C6)alkylamino,
C2-C6alkenyl, C2- C6alkynyl, Ci-C6 haloalkyl, Ci-C6
haloalkoxy, amino(Ci-C 6)alkyl, mono(Ci-
C6)alkylamino(Ci-C 6)alkyl or di(Ci-C6)alkylamino(Ci-C
6)alkyl. By "arylalkyl" or "aralkyl" is meant the
group -alkylene-aryl, or -alkyl-aryl, wherein
alkylene, alkyl, and aryl are defined herein. By
"aryloxy" is meant the group -O-aryl wherein the term
aryl is as defined herein.By "arylalkyloxy"
"arylalkyloxy" or "aralkyloxy" is meant the group -0-C
1-4- alkylene-aryl, or -O-Ci_4-alkyl-aryl, wherein the
terms aryl, alkyl, and alkylene are as defined herein.
An example of arylalkyloxy is benzyloxy (or
-O-CH2-phenyl). By the term "halogen" or "halo" in the
present invention is meant fluorine, bromine,
chlorine, and/or iodine. By "haloalkyl" is meant an
alkyl radical having the meaning as defined above
wherein one or more hydrogens are replaced by a
halogen. Examples of such haloalkyls include
chloromethyl, 1-bromoethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, 1,1,1- trifluoroethyl
and the like. By "heteroaryl" is mean at least one or
more aromatic ring systems of 5-, 6-, or 7- membered
rings which includes fused ring systems of 9-1 1 atoms
containing at least one and up to four heteroatoms
selected from nitrogen, oxygen, or sulfur. A
heteroaryl ring may be a mono-radical, or di-radical.
For example, when the B-ring is pyrazolyl, the
pyrazolyl ring is fused to the piperidine ring in the
core, and the pyrazolyl ring is a diradical. The
meaning will be apparent to one of ordinary skill in
the art. Preferred heteroaryl groups of the present
invention include pyridyl, pyrimidinyl, quinolinyl,
benzothienyl, indolyl, indolinyl, pryidazinyl,
pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl,
quinoxalinyl, phthalazinyl, imidazolyl, isoxazolyl,
pyrazolyl, oxazolyl, thiazolyl, indolizinyl,
indazolyl, benzothiazolyl, benzimidazolyl,
benzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, isothiazolyl,
naphthyridinyl, isochromanyl, chromanyl,
tetrahydroisoquinolinyl, isoindolinyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl,
isobenzothienyl, benzoxazolyl, pyridopyridyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl,
purinyl, benzodioxolyl, triazinyl, pteridinyl,
benzothiazolyl, imidazopyridyl, imidazothiazolyl,
dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl,
benzothiopyranyl, chromonyl, chromanonyl,
pyridyl-N-oxide, tetrahydroquinolinyl,
dihydroquinolinyl, dihydroquinolinonyl,
dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl,
benzoxazolinonyl, pyrrolyl N-oxide,, pyrimidinyl
N-oxide, pyridazinyl N-oxide, pyrazinyl N-oxide,
quinolinyl N-oxide, indolyl N-oxide, indolinyl
N-oxide, isoquinolyl N-oxide, quinazolinyl N-oxide,
quinoxalinyl N-oxide, phthalazinyl N-oxide, imidazolyl
N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide,
thiazolyl N-oxide, indolizinyl N-oxide, indazolyl
N-oxide, benzothiazolyl N-oxide, benzimidazolyl
N-oxide, pyrrolyl N-oxide, oxadiazolyl N-oxide,
thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl
N-oxide, benzothiopyranyl S-oxide, benzothiopyranyl
S,Sdioxide. Preferred heteroaryl groups include
pyridyl, pyridazinyl, pyrimidyl, pyrazinyl,pyrrolyl,
thiazolyl, imidazolyl, pyrazolyl, triazolyl, oxazolyl,
isoxazolyl, thienyl, furanyl, quinolinyl, and
isoquinolinyl. The heteroaryl groups herein are
unsubstituted or substituted in one or more
substitutable positions with various groups. For
example, such heteroaryl groups may be optionally
substituted with, for example, Ci-C6 alkyl, Ci-C6
alkoxy, halogen, hydroxyl, cyano, nitro, amino,
mono(Ci-C6)alkylamino, di(Ci-C6)alkylamino, C2-C
alkenyl, C2-C alkynyl, Ci-C haloalkyl, Ci-C6
haloalkoxy, amino(Ci-C 6)alkyl, mono(Ci-
C6)alkylamino(Ci-C 6)alkyl or di(Ci-C
6)alkylamino(Ci-C 6)alkyl. By "heterocycle",
"heterocycloalkyl" or "heterocyclyl" is meant one or
more carbocyclic ring systems of 4-, 5-, 6-, or
7-membered rings which includes fused ring systems of
9-1 1 atoms containing at least one and up to four
heteroatoms selected from nitrogen, oxygen, or sulfur.
Preferred heterocycles of the present invention
include morpholinyl, thiomorpholinyl, thiomorpholinyl
S-oxide, thiomorpholinyl S,S-dioxide, piperazinyl,
homopiperazinyl, pyrrolidinyl, pyrrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrofuranyl,
tetrahydrothienyl, homopiperidinyl, homomorpholinyl,
homothiomorpholinyl, homothiomorpholinyl S,S-dioxide,
oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl,
dihydropyrazolyl, dihydropyridyl, dihydropyrimidinyl,
dihydrofuryl, dihydropyranyl, tetrahydrothienyl,
tetrahydrothienyl S-oxide, tetrahydrothienyl
S,S-dioxide and homothiomorpholinyl S-oxide. The
heterocycle groups herein are unsubstituted or
substituted in one or more substitutable positions
with various groups. For example, such heterocycle
groups may be optionally substituted with, for
example, Ci-C6 alkyl, Ci-C6 alkoxy, halogen, hydroxyl,
oxo, cyano, nitro, amino, mono(Ci-C 6)alkylamino,
di(Ci-C 6)alkylamino, C2-C6 alkenyl, C -C6 alkynyl,
Ci-C6 haloalkyl, Ci-C6 haloalkoxy, amino(Ci-C 6)alkyl,
mono(Ci- C6)alkylamino(Ci-C 6)alkyl, di(Ci-C
6)alkylamino(Ci-C 6)alkyl or oxo. By "hydroxyalkyl" is
meant an alkyl substituted with a hydroxyl, such as
hydroxymethyl, 1-hydroxypropyl, 2-hydroxyethyl,
3-hydroxy ethyl, or 3-hydroxybutyl. Numbering on the
tricyclic core when the C-ring is a phenyl and the
B-ring is pyrazolyl: Most compounds were named using
Autonom 2000 4.01.305, which is available from
Beilstein Information Systems, Inc, Englewood,
Colorado, or ChemDraw v.10.0, (availablefrom
Cambridgesoft at 100 Cambridge Park Drive, Cambridge,
MA 02140). Alternatively, the names were generated
based on the IUPAC rules. The compounds of this
invention may contain one or more asymmetric carbon
atoms, so that the compounds can exist in different
stereoisomeric forms. These compounds can be, for
example, racemates, chiral non-racemic or
diastereomers. In these situations, the single
enantiomers, i.e., optically active forms, can be
obtained by asymmetric synthesis or by resolution of
the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods
such as crystallization in the presence of a resolving
agent; chromatography, using, for example a chiral
HPLC column; or derivatizing the racemic mixture with
a resolving reagent to generate diastereomers,
separating the diastereomers via chromatography, and
removing the resolving agent to generate the original
compound in enantiomerically enriched form. Any of the
above procedures can be repeated to increase the
enantiomeric purity of a compound. Non-toxic
pharmaceutically acceptable salts include, but are not
limited to salts of inorganic acids such as
hydrochloric, sulfuric, phosphoric, diphosphoric,
hydrobromic, and nitric or salts of organic acids such
as formic, citric, malic, maleic, fumaric, tartaric,
succinic, acetic, lactic, methanesulfonic,
p-toluenesulfonic, 2-hydroxyethylsulfonic, salicylic,
besylate and stearic. Similarly, pharmaceutically
acceptable cations include, but are not limited to
sodium, potassium, calcium, aluminum, lithium and
ammonium. Those skilled in the art will recognize a
wide variety of non-toxic pharmaceutically acceptable
addition salts. The invention also encompasses
prodrugs of the compounds of Formula I . The invention
also encompasses the prodrugs of the compounds of
Formula I . Those skilled in the art will recognize
various synthetic methodologies that may be employed
to prepare non-toxic pharmaceutically acceptable
prodrugs of the compounds encompassed by Formula I .
Those skilled in the art will recognize a wide variety
of non-toxic pharmaceutically acceptable solvates,
such as water, ethanol, mineral oil, vegetable oil,
and dimethylsulfoxide. . . The invention also
encompasses the acylated prodrugs of the compounds of
Formula I . Those skilled in the art will recognize
various synthetic methodologies, which may be employed
to prepare non-toxic pharmaceutically acceptable
addition salts and acylated prodrugs of the compounds
encompassed by Formula I . The term "acid prodrug
group" denotes a moiety that is converted in vivo into
an active carboxylic acid compound of formula I . Such
prodrug groups are generally known in the art and
include ester forming groups, to form an ester
prodrug, such as benzyloxy, di(Ci-
C6)alkylaminoethyloxy, acetoxymethyl,
pivaloyloxymethyl, phthalidoyl,ethoxycarbonyloxyethyl,
5-methyl-2-oxo-l,3-dioxol-4-yl methyl, and
(Ci-Ce)alkoxy optionally substituted by N-morpholino
and amide-forming groups such as di(Ci- C6)alkylamino.
Preferred prodrug groups include Ci-C alkoxy forming
an ester, and O M+ where M+ represents a cation to
form a salt of the acid. Preferred cations include
sodium, potassium, and ammonium. Other cations include
magnesium and calcium. Further preferred prodrug
groups include CTM++ where M++ is a divalent cation
such as magnesium or calcium. It is understood by
those practicing the art that the definition of
compounds of Formula I contain asymmetric carbons,
encompass all possible stereoisomers, mixtures and
regioisomers thereof which possess the activity
discussed below. Such regioisomers may be obtained
pure by standard separation methods known to those
skilled in the art. The definition encompasses any
optical isomers and diastereomers as well as the
racemic and resolved enantiomercially pure R and S
stereoisomers as well as other mixtures of the R and S
stereoisomers and pharmaceutically acceptable salts
thereof, which possess the activity discussed below.
Optical isomers may be obtained in pure form by
standard separation techniques or enantiomer specific
synthesis. It is understood that this invention
encompasses all crystalline forms of compounds of
Formula I . When the compounds described herein
contain olefmic double bonds or other centers of
geometric asymmetry, and unless otherwise specified,
it is intended that the compounds include the cis,
trans, Z- and E- configurations. Likewise, all
tautomeric forms are also intended to be included. The
compounds of general Formula I may be administered
orally, topically, parenterally, by inhalation or
spray or rectally in dosage unit formulations
containing conventional non-toxic pharmaceutically
acceptable carriers, adjuvants and vehicles. The term
parenteral as used herein includes percutaneous,
subcutaneous, intravascular (e.g., intravenous),
intramuscular, or intrathecal injection or infusion
techniques and the like. In addition, there is
provided a pharmaceutical formulation comprising a
compound of general Formula I and a pharmaceutically
acceptable carrier. One or more compounds of general
Formula I may be present in association with one or
more non-toxic pharmaceutically acceptable carriers
and/or diluents and/or adjuvants, and if desired other
active ingredients. The pharmaceutical compositions
containing compounds of general Formula I may be in a
form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions,
dispersible powders or granules, emulsion, hard or
soft capsules, or syrups or elixirs.Compositions
intended for oral use may be prepared according to any
method known to the art for the manufacture of
pharmaceutical compositions and such compositions may
contain one or more agents selected from the group
consisting of sweetening agents, flavoring agents,
coloring agents and preservative agents in order to
provide pharmaceutically elegant and palatable
preparations. Tablets contain the active ingredient in
admixture with non-toxic pharmaceutically acceptable
excipients that are suitable for the manufacture of
tablets. These excipients may be for example, inert
diluents, such as calcium carbonate, sodium carbonate,
lactose, calcium phosphate or sodium phosphate;
granulating and disintegrating agents, for example,
corn starch, or alginic acid; binding agents, for
example starch, gelatin or acacia, and lubricating
agents, for example magnesium stearate, stearic acid
or talc. The tablets may be uncoated or they may be
coated by known techniques. In some cases such
coatings may be prepared by known techniques to delay
disintegration and absorption in the gastrointestinal
tract and thereby provide a sustained action over a
longer period. For example, a time delay material such
as glyceryl monosterate or glyceryl distearate may be
employed. Formulations for oral use may also be
presented as hard gelatin capsules, wherein the active
ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active
ingredient is mixed with water or an oil medium, for
example peanut oil, liquid paraffin or olive oil.
Formulations for oral use may also be presented as
lozenges. Aqueous suspensions contain the active
materials in admixture with excipients suitable for
the manufacture of aqueous suspensions. Such
excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose,
hydropropyl-methylcellulose, sodium alginate,
polyvinylpyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents may be a
naturally-occurring phosphatide, for example,
lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polyoxyethylene
stearate, or condensation products of ethylene oxide
with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty
acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also
contain one or more preservatives, for example ethyl,
or n-propyl phydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more
sweetening agents, such as sucrose or saccharin.Oily
suspensions may be formulated by suspending the active
ingredients in a vegetable oil, for example arachis
oil, olive oil, sesame oil or coconut oil, or in a
mineral oil such as liquid paraffin. The oily
suspensions may contain a thickening agent, for
example beeswax, hard paraffin or cetyl alcohol.
Sweetening agents and flavoring agents may be added to
provide palatable oral preparations. These
compositions may be preserved by the addition of an
anti-oxidant such as ascorbic acid. Dispersible
powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide
the active ingredient in admixture with a dispersing
or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents
or suspending agents are exemplified by those already
mentioned above. Additional excipients, for example
sweetening, flavoring and coloring agents, may also be
present. Pharmaceutical compositions of the invention
may also be in the form of oil-in-water emulsions. The
oily phase may be a vegetable oil or a mineral oil or
mixtures of these. Suitable emulsifying agents may be
naturally-occurring gums, for example gum acacia or
gum tragacanth, naturally-occurring phosphatides, for
example soy bean, lecithin, and esters or partial
esters derived from fatty acids and hexitol,
anhydrides, for example sorbitan monooleate, and
condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan
monooleate. The emulsions may also contain sweetening
and flavoring agents. Syrups and elixirs may be
formulated with sweetening agents, for example
glycerol, propylene glycol, sorbitol, glucose or
sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring
agents. The pharmaceutical compositions may be in the
form of a sterile injectable aqueous or oleaginous
suspension. This suspension may be formulated
according to the known art using those suitable
dispersing or wetting agents and suspending agents
that have been mentioned above. The sterile injectable
preparation may also be a sterile injectable solution
or suspension in a non toxic parentally acceptable
diluent or solvent, for example as a solution in
1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including
synthetic mono-or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation
of injectables.The compounds of general Formula I may
also be administered in the form of suppositories,
e.g., for rectal administration of the drug. These
compositions can be prepared by mixing the drug with a
suitable non-irritating excipient that is solid at
ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to
release the drug. Such materials include cocoa butter
and polyethylene glycols. Compounds of general Formula
I may be administered parenterally in a sterile
medium. The drug, depending on the vehicle and
concentration used, can either be suspended or
dissolved in the vehicle. Advantageously, adjuvants
such as local anesthetics, preservatives and buffering
agents can be dissolved in the vehicle. For disorders
of the eye or other external tissues, e.g., mouth and
skin, the formulations are preferably applied as a
topical gel, spray, ointment or cream, or as a
suppository, containing the active ingredients in a
total amount of, for example, 0.075 to 30% w/w,
preferably 0.2 to 20% w/w and most preferably 0.4 to
15% w/w. When formulated in an ointment, the active
ingredients may be employed with either paraffinic or
a water-miscible ointment base. Alternatively, the
active ingredients may be formulated in a cream with
an oil-inwater cream base. If desired, the aqueous
phase of the cream base may include, for example at
least 30% w/w of a polyhydric alcohol such as
propylene glycol, butane- 1,3-diol, mannitol,
sorbitol, glycerol, polyethylene glycol and mixtures
thereof. The topical formulation may desirably include
a compound which enhances absorption or penetration of
the active ingredient through the skin or other
affected areas. Examples of such dermal penetration
enhancers include dimethylsulfoxide and related
analogs. The compounds of this invention can also be
administered by a transdermal device. Preferably
topical administration will be accomplished using a
patch either of the reservoir and porous membrane type
or of a solid matrix variety. In either case, the
active agent is delivered continuously from the
reservoir or microcapsules through a membrane into the
active agent permeable adhesive, which is in contact
with the skin or mucosa of the recipient. If the
active agent is absorbed through the skin, a
controlled and predetermined flow of the active agent
is administered to the recipient. In the case of
microcapsules, the encapsulating agent may also
function as the membrane. The transdermal patch may
include the compound in a suitable solvent system with
an adhesive system, such as an acrylic emulsion, and a
polyester patch. The oily phase of the emulsions of
this invention may be constituted from known
ingredients in a known manner. While the phase may
comprise merely an emulsif er, it may comprise a
mixture of at least one emulsif er with a fat or oil
or with both a fat and an oil. Preferably, a
hydrophilicemulsifier is included together with a
lipophilic emulsif er, which acts as a stabilizer. It
is also preferred to include both an oil and a fat.
Together, the emulsifier(s) with or without
stabilizer(s) make-up the so-called emulsifying wax,
and the wax together with the oil and fat make up the
so-called emulsifying ointment base, which forms the
oily, dispersed phase of the cream formulations.
Emulsifiers and emulsion stabilizers suitable for use
in the formulation of the invention include Tween 60,
Span 80, cetostearyl alcohol, myristyl alcohol,
glyceryl monostearate, and sodium lauryl sulfate,
among others. The choice of suitable oils or fats for
the formulation is based on achieving the desired
cosmetic properties, since the solubility of the
active compound in most oils likely to be used in
pharmaceutical emulsion formulations is very low.
Thus, the cream should preferably be a non-greasy,
nonstaining and washable product with suitable
consistency to avoid leakage from tubes or other
containers. Straight or branched chain, mono- or
dibasic alkyl esters such as di-isoadipate, isocetyl
stearate, propylene glycol diester of coconut fatty
acids, isopropyl myristate, decyl oleate, isopropyl
palmitate, butyl stearate, 2-ethylhexyl palmitate or a
blend of branched chain esters may be used. These may
be used alone or in combination depending on the
properties required. Alternatively, high melting point
lipids such as white soft paraffin and/or liquid
paraffin or other mineral oils can be used.
Formulations suitable for topical administration to
the eye also include eye drops wherein the active
ingredients are dissolved or suspended in suitable
carrier, especially an 



aqueous solvent for the active ingredients. The
anti-inflammatory active ingredients are preferably
present in such formulations in a concentration of 0.5
to 20%, advantageously 0.5 to 10% and particularly
about 1.5% w/w. For therapeutic purposes, the active
compounds of this combination invention are ordinarily
combined with one or more adjuvants appropriate to the
indicated route of administration. The compounds may
be admixed with lactose, sucrose, starch powder,
cellulose esters of alkanoic acids, cellulose alkyl
esters, talc, stearic acid, magnesium stearate,
magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum,
sodium alginate, polyvinylpyrrolidone, and/or
polyvinyl alcohol, and then tableted or encapsulated
for convenient administration. Such capsules or
tablets may contain a controlled-release formulation
as may be provided in a dispersion of active compound
in hydroxypropylmethyl cellulose. Formulations for
parenteral administration may be in the form of
aqueous or non-aqueous isotonic sterile injection
solutions or suspensions. These solutions and
suspensions may be prepared from sterile powders or
granules having one or more of the carriers or
diluents mentioned for use in the formulations for
oral administration. The compounds may be dissolved in
water, polyethylene glycol, propyleneglycol, ethanol,
corn oil, cottonseed oil, peanut oil, sesame oil,
benzyl alcohol, sodium chloride, and/or various
buffers. Other adjuvants and modes of administration
are well and widely known in the pharmaceutical art.
Dosage levels of the order of from about 0.1 mg to
about 140 mg per kilogram of body weight per day are
useful in the treatment of the above-indicated
conditions (about 0.5 mg to about 7 g per patient per
day). The amount of active ingredient that may be
combined with the carrier materials to produce a
single dosage form will vary depending upon the host
treated and the particular mode of administration.
Dosage unit forms will generally contain between from
about 1 mg to about 500 mg of an active ingredient.
The daily dose can be administered in one to four
doses per day. In the case of skin conditions, it may
be preferable to apply a topical preparation of
compounds of this invention to the affected area two
to four times a day. It will be understood, however,
that the specific dose level for any particular
patient will depend upon a variety of factors
including the activity of the specific compound
employed, the age, body weight, general health, sex,
diet, time of administration, route of administration,
and rate of excretion, drug combination and the
severity of the particular disease undergoing therapy.
For administration to non-human animals, the
composition may also be added to the animal feed or
drinking water. It may be convenient to formulate the
animal feed and drinking water compositions so that
the animal takes in a therapeutically appropriate
quantity of the composition along with its diet. It
may also be convenient to present the composition as a
premix for addition to the feed or drinking water. The
disclosures in this document of all articles and
references, including patents, are incorporated herein
by reference in their entirety. The invention is
illustrated further by the following examples, which
are not to be construed as limiting the invention in
scope or spirit to the specific procedures described
in them. The starting materials and various
intermediates may be obtained from commercial sources,
prepared from commercially available compounds, and/or
prepared using known synthetic methods.General
Synthetic Procedures The compounds of the invention
can be prepared using methods known in the art of
organic synthesis. For example, the compounds of the
invention, as well as all intermediates, can be
synthesized by known processes using either solution
or solid phase techniques as shown below.
Representative procedures for preparing compounds of
the invention are outlined in the following schemes.
Additionally, as will be apparent to those skilled in
the art, conventional protecting groups may be
necessary to prevent certain functional groups from
undergoing undesired reactions. Suitable protecting
groups for various functional groups as well as
suitable conditions for protecting and deprotecting
particular functional groups are well known in the
art. For example, numerous protecting groups are
described in T. W. Greene and G. M. Wuts, Protecting
Groups in Organic Synthesis, Second Edition, Wiley,
New York, 1991, and references cited therein. Scheme
1: Example A W Cyclization Heterocycle formation
YCompounds V can be prepared by reductive amination of
an appropriate aniline and a b-keto ester U in an
appropriate solvent such as dichloromethane,
1,2-dichloroethane, benzene, toluene, tetrahydrofuran,
or chloroform, an acid source such as acetic acid,
propionic acid, formic acid, hydrochloric acid, or
trifluoroacetic acid, and a hydride source such as
sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, decaborane, or dibutyl chloride
hydride complex. After reaction completion, the excess
hydride can be quenched with a base such as saturated
aqueous NaHCO or saturated aqueous Na CO , or
saturated aqueous K CO3, and the resulting solution or
biphasic mixture is then treated by standard
extraction procedures to isolate the products V.
Compounds W can be prepared by reacting compounds V
with a sulfonyl chloride in a suitable solvent such as
dichloromethane, 1,2-dichloroethane, benzene, toluene,
tetrahydrofuran, chloroform, or pyridine and a
suitable base such as triethylamine,
diisopropylethylamine, pyridine, or dimethylamino
pyridine. The reaction mixture can then be
concentrated and the residue taken up in a suitable
solvent for aqueous extraction such as diethyl ether,
ethyl acetate, chloroform, or dichloromethane and then
treated by standard extraction procedures to isolate
the products W. Compounds X can be prepared by
standard acid or base catalyzed ester hydrolysis
methods or by other methods as outlined in 'Protective
Groups in Organic Synthesis' third edition by Greene
and Wuts, Wiley interscience, 1999. Compounds Y can be
prepared by cyclization of compounds X by heating in
trifluoroacetic anhydride and trifluoroacetic acid (3
:1 mixture) followed by addition of water and standard
aqueous workup, or by the Inverse Friedel-Crafts
Method described in W.S. Johnson and H.J. Glenn, JACS,
71, 1092 (1949). Compounds Z can be prepared by a
variety of methods for construction of the desired
ring B-ring. Compounds Z were the B-ring is pyrazolyl
can be made by treatment of compounds Y with acylating
agents such as dimethylformamide dimethyl acetal,
ethyl formate, or dimethylacetamide dimethyl acetal
followed by cyclization with hydrazines in a suitable
solvent such as acetic acid to obtain compounds Z. In
the above scheme, each of the variables independently
contains the definitions as described above, while P
is a protecting group. One of ordinary skill in the
art will appreciate that the above scheme can be used
to selectively produce a single diastereomer and/or a
single enantiomer.Compounds may be deprotected by
standard means appropriate to the type of protection
utilized as described in Greene, Theodora W.; Wuts,
Peter G. M. Protective Groups in Organic Synthesis.
2nd Ed. (1991), 473 pp. (treatment with trimethylsilyl
iodide, catalytic hydrogenation, sodium alkoxide,
etc.) Experimental Procedures Certain compounds of
this invention are prepared from other compounds of
this invention via-known reactions and functional
group transformations. Examples of such
transformations include ester hydrolysis, amide
formation, and reductive alkylation; examples of these
are described in the preparations below. Starting
materials are obtained from commercial sources or
prepared by known methods as described in the examples
below. Compounds included in this invention are
exemplified by the following examples, which should
not be construed as limiting the scope of this
disclosure. Analogous structures and alternative
synthetic routes within the scope of the invention
will be apparent to those skilled in the art. Examples
The following synthetic and biological examples are
offered to illustrate this invention and are not to be
construed in any way as limiting the scope of this
invention. Unless otherwise stated, all temperatures
are in degrees Celsius Reagents and solvents obtained
from commercial suppliers were used without further
purification unless otherwise stated. Thin layer
chromatography was performed on precoated 0.25 mm
silica gel plates (E. Merck, silica gel 60, F254).
Visualization was achieved using UV illumination or
staining with phosphomolybdic acid, ninhydrin or other
common staining reagents. Flash chromatography was
performed using either a Biotage Flash 40 system and
prepacked silica gel columns or hand packed columns
(E. Merck silica gel 60, 230-400 mesh). Preparatory
HPLC was performed on a Varian Prepstar high
performance liquid chromatograph. 1H NMR spectra were
recorded on either a Varian Gemini 300 MHz
spectrometer or a Bruker Avance 300 MHz spectrometer.
Chemical shifts are reported in ppm (d) and were
calibrated using the undeuterated solvent resonance as
internal standard. Mass spectra were recorded on an
Agilent series 1100 mass spectrometer connected to an
Agilent series 1100 HPLC. In the examples below, the
following abbreviations have the following meanings.
If an abbreviation is not defined, it has its
generally accepted meaning.BSA bovine serum albumin
DBU l,8-diazabicyclo[5.4.0]undec-7-ene DCE
1,2-dichloroethane DEAD diethyl azodicarboxylate DMAP
4-dimethylaminopyridine DME 1,2-dimethoxyethane DMF
dimethylformamide DMF-DMA = L,L/-dimethylformamide
dimethyl acetal DMSO dimethylsulfoxide DPPA
diphenylphosphoryl azide EDTA ethylenediamine
tetraacetic acid EtOAc ethyl acetate EtOH ethanol Et3N
triethylamine HBSS Hank's balanced salt solution HEPES
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HOAc Acetic acid HPLC high performance liquid
chromatography i-PrOH o-propanol LC/MS = liquid
chromatography/mass spectroscopy MTBE methyl
tert-butylether PBS phosphate buffered saline PBS++
PBS with calcium and magnesium Rf retention factor
(ratio of distance traveled by substance/distance
traveled by solvent front) Rt retention time SEM
2-(trimethylsilyl)ethoxymethyl TFA trifluoroacetic
acid THF tetrahydrofuran TLC thin layer chromatography
Exemplary HPLC ProceduresPurity of compounds were
determined by HPLC/MS analysis employing a variety of
analytical methods: Method 1 = 20% [B]: 80% [A] to 70%
[B]: 30% [A] gradient in 1.75 min, then hold, at 2
mL/min, where [A]=O. 1% trifluoroacetic acid in water;
[B]=O. 1% trifluoroacetic acid in acetonitrile on a
Phenomenex Luna Cl 8 (2) 4.6-mm X 30-cm column, 3
micron packing, 210 nm detection, at 35 0C. Method 2 =
50% [B]: 50% [A] to 95% [B] : 5% [A] gradient in 2.5
min, then hold, at 2 mL/min, where [A]=O. 1%
trifluoroacetic acid in water; [B]=O. 1%
trifluoroacetic acid in acetonitrile on a Phenomenex
Luna Cl 8 (2) 4.6-mm X 30-cm column, 3 micron packing,
210 nm detection, at 35 0C. Method 3 = 5% [B]: 95% [A]
to 20% [B]: 80% [A] gradient in 2.5 min, then hold, at
2 mL/min, where [A]=O. 1% trifluoroacetic acid in
water; [B]=O. 1% trifluoroacetic acid in acetonitrile
on a Phenomenex Luna Cl 8 (2) 4.6-mm X 30-cm column, 3
micron packing, 210 nm detection, at 35 0C. Method 4 =
20% [B]: 80% [A] to 70% [B]: 30% [A] gradient in 2.33
min, then hold, at 1.5 mL/min, where [A]=O. 1%
trifluoroacetic acid in water; [B]=O. 1%
trifluoroacetic acid in acetonitrile on a Phenomenex
Luna Cl 8 (2) 4.6-mm X 30-cm column, 3 micron packing,
210 nm detection, at 35 0C. Method 5 = 50% [B]: 50%
[A] to 95% [B] : 5% [A] gradient in 3.33 min, then
hold, at 1.5 mL/min, where [A]=O. 1% trifluoroacetic
acid in water; [B]=O. 1% trifluoroacetic acid in
acetonitrile on a Phenomenex Luna Cl 8 (2) 4.6-mm X
30-cm column, 3 micron packing, 210 nm detection, at
35 0C. Method 6 = 5% [B]: 95% [A] to 20% [B] : 80% [A]
gradient in 3.33 min, then hold, at 1.5 mL/min, where
[A]=O. 1% trifluoroacetic acid in water; [B]=O. 1%
trifluoroacetic acid in acetonitrile on a Phenomenex
Luna Cl 8 (2) 4.6-mm X 30-cm column, 3 micron packing,
210 nm detection, at 35 0C. Method 7= 20% [B]: 80% [A]
to 70% [B]: 30% [A] gradient in 10.0 min, then hold,
at 1.5 mL/min, where [A]=O. 1% trifluoroacetic acid in
water; [B]=O. 1% trifluoroacetic acid in acetonitrile
on a Phenomenex Luna C18 (2) 4.6-mm X 3-cm column, 3
micron packing, 210 nm detection, at 35 0C. Method 8=
10% [B]: 90% [A] to 40% [B]: 60% [A] gradient in 10.0
min, then hold, at 1.5 mL/min, where [A]=O. 1%
trifluoroacetic acid in water; [B]=O. 1%
trifluoroacetic acid in acetonitrile on a Phenomenex
Luna C18 (2) 4.6-mm X 3-cm column, 3 micron packing,
210 nm detection, at 35 0C.Method 9 = 23% [B]: 77% [A]
to 30% [B]: 70% [A] gradient in 15.0 min, then hold,
at 1.0 rnL/min, where [A]=O. 1% trifluoroacetic acid
in water; [B]=O. 1% trifluoroacetic acid in
acetonitrile on a Zorbex SB-phenyl Cl 8 2.1-mm X 5-cm
column, 5 micron packing, 210 nm detection, at 30 0C.
Method 10 = 5%[A]: 95% [B] isocrat, 1.0 niL/min, where
[A]=isopropanol; [B]=hexanes; on a Chiral Technologies
AD column (4.6 x 250 mm), 10 micron packing, 220 nm
detection at ambient temperature. Method 11 = 10%[A]:
90% [B] isocrat, 1.0 niL/min, where [A]=ethanol;
[B]=hexanes; on a Chiral Technologies AD column (4.6 x
250 mm), 10 micron packing, 220 nm detection at
ambient temperature. Method 12 = 10%[A]: 90% [B]
isocrat, 0.8 niL/min, where [A]=ethanol; [B]=hexanes;
on a Chiral Technologies IA column (4.6 x 250 mm), 5
micron packing, 220 nm detection at ambient
temperature. Method 13 = 10%[A]: 90% [B] isocrat, 1.0
niL/min, where [A]=isopropanol; [B]=hexanes; on a
Chiral Technologies IA column (4.6 x 250 mm), 5 micron
packing, 220 nm detection at ambient temperature.
Method 14 = 10%[A]: 90% [B] isocrat, 1.0 niL/min,
where [A]=isopropanol; [B]=hexanes; on a Chiral
Technologies IB column (4.6 x 250 mm), 5 micron
packing, 220 nm detection at ambient temperature.
Method 15 = 10%[A]: 90% [B] isocrat, 1.0 niL/min,
where [A]=ethanol; [B]=hexanes; on a Chiral
Technologies OD column (4.6 x 250 mm), 10 micron
packing, 220 nm detection at ambient temperature.
Method 16 = 10%[A]: 90% [B] isocrat, 1.0 niL/min,
where [A]=isopropanol; [B]=hexanes; on a Chiral
Technologies OD column (4.6 x 250 mm), 10 micron
packing, 220 nm detection at ambient temperature.
Method 17 = 15%[A]: 85% [B] isocrat, 1.0 niL/min,
where [A]=ethanol; [B]=hexanes; on a Chiral
Technologies OD column (4.6 x 250 mm), 10 micron
packing, 220 nm detection at ambient temperature.
Method 18 = 5%[A]: 95%[B] isocrat, 55 niL/min, where
[A]=isopropanol; [B]=hexanes on a Chiral Technologies
AD column (5 x 50 cm), 20 micron packing, 220 nM
detection at ambient temperature Method 19 = 10%[A]:
90%[B] isocrat, 0.8 rnL/min, where [A]=ethanol;
[B]=hexanes; on a Chiral Technologies IB column (4.6 x
250 mm), 10 micron packing, 220 nm detection at
ambient temperature.Method 20 = 10%[A]: 90% [B]
isocrat, 1.0 niL/min, where [A]=ethanol; [B]=hexanes;
on a Chiral Technologies OD-H column (4.6 x 250 mm), 5
micron packing, 220 nm detection at ambient
temperature. Method 2 1 = 20%[A]: 80% [B] isocrat, 1.0
niL/min, where [A]=ethanol; [B]=hexanes; on a Chiral
Technologies OD column (4.6 x 250 mm), 10 micron
packing, 220 nm detection at ambient temperature.
Method 22 = 20%[A]: 80% [B] isocrat, 1.0 niL/min,
where [A]=isopropanol; [B]=hexanes; on a Chiral
Technologies OD column (4.6 x 250 mm), 10 micron
packing, 220 nm detection at ambient temperature.
Example 1 5- [(4-Chlorophenyl)sulfonyl] -4,5-dihydro-
lH-pyr azolo [4,3-c] quinoline Q).
3-(Phenylamino)propanoic acid (2). To a 10% aqueous
solution of NaOH (120 mL) was added
3-anilinopropionitrile (1) (10.3 g, 10.7 mmol). The
suspension was heated at reflux for 6 h and the
resulting homogenous solution cooled to room
temperature and stirred overnight. The solution was
washed with ether (3 x 50 mL) and the pH of the
aqueous phase was then adjusted to approximately 3
with cone. HCl. The aqueous phase was extracted with
EtOAc (4 x 100 mL) and the combined organic phase was
washed with water ( 1 x 50 mL), brine ( 1 x 50 mL),
dried (MgSO4), filtered and concentrated to yield Q) (
11.6 g, 100%) as a brown solid. 1HNMR (CDCl 3) d 7.20
(2 H , t , J = 8.2 Hz), 6.77 (IH, t , J = 8.8 Hz),
6.69 (2H, d , J = 7.7 Hz), 33..4466,, ((22HH,, tt,, J
= 66..66 HHzz)),, 22..6677 ((22HH,, tt,, J = 66..66
1Hz); 13C NMR (CDCl 3) 5178.5, 147.1, 129.4, 1 18.5, 1
13.6, 39.4, 33.5; M S m/z: 166 (M+H) +. 3-(4-Chloro-
L/-phenylphenylsulfonamido)propanoic acid (4) . To a
solution o f (2) (2.0 g , 12.3 mmol) in pyridine (70
rnL) at 0 0C was added 4 - chlorobenzenesulfonyl
chloride (3) (2.6 g , 12.3 mmol) portionwise. The
reaction was warmed to room temperature and stirred
for 3 hours. The reaction mixture was then
concentrated and the residue taken u p in EtOAc (100
mL). The organic phase was washed with IN HCl (5 x 100
mL), water ( 1 x 100 mL), brine ( 1 x 5 0 mL), dried
(MgSO 4) , filtered, and concentrated to yield (4)
(3.2g, 77%) as a tan solid. 1H NMR (CDCl 3) d
7.58-7.54 (2H, m), 7.48-7.45 (2H, m), 7.38-7.36 (3H,
m), 7.08-7.06 (2H, m), 3.39 (2H, t , J = 7.5 Hz), 2.64
(2H, t , J = 7.2 Hz); M S m/z 340 (M+H) + .
l-(4-Chlorophenylsulfonyl)-2,3-dihvdroquinolin-4(l
H)-one (5) . Trifluoroacetic acid (5 mL) and
trifluoroacetic anhydride (2 mL) were added to (4)
(1.64 g , 4.83 mmol). The homogenous solution was
heated at reflux for 3.5 hours, cooled and poured into
ice water and the product extracted with EtOAc ( 1 x 5
0 mL, 2 x 10 mL). The combined organic phase was
washed with water ( 1 x 2 0 mL), saturated aqueous
NaHCO 3 (5 x 5 0 mL), brine ( 1 x 10 mL), dried (MgSO
4) , filtered, and concentrated to yield (5) (1.48 g ,
95%) as a tan solid. TLC: R f = 0.30 (3:1
hexanes/EtOAc, silica gel). 1U NMR (CDCl 3) d 7.98
(IH, dd, J = 7.7, 1.6 Hz), 7.86 (IH, d , J = 8.2 Hz),
7.65-7.61 (3H, m), 7.45-7.42 (2 H , m), 7.31 (IH, d ,
J = 8.2 Hz), 4.27 (2H, t , J = 6.6 Hz), 2.48 (2H, t ,
J = 6.6 Hz); M S m/z 322 (M+H) + .
5-(4-Chlorophenylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-clquinoline (7) . To a DMF (800 mL)
solution o f (5) (151 mg, 0.470 mmol) was added
dimethylformamide dimethyl acetal (62 mL , 0.470
mmol). The reaction was heated at 1 10 0C for 4 hours
and then cooled to room temperature and set aside
overnight. HPLC/MS analysis o f the reaction mixture
determined compound (6) to b e present, (M+ H)+ = 377,
with n o remaining (5). Volatiles were removed under a
stream o f nitrogen and the crude product was used
directly in the next reaction. To an EtOH/glacial HOAc
solution (25 :1, 2 mL) o f crude (6) (177 mg, 0.470
mmol) was added hydrazine hydrate (73 mL , 2.34 mmol).
The reaction mixture was stirred overnight at room
temperature, concentrated and the residue taken u p
inEtOAc (10 niL). The organic phase was washed with
sat. aq. NaHCO ( 3 x 20 mL), brine ( 1 x 10 mL), dried
over MgSO , filtered and concentrated. The crude
product was purified by reverse phase HPLC to give (T)
(26 mg, 12% from (S)) as a yellow TFA salt. TLC: Rf=
0.35 (1:1 hexanes/EtOAc, silica gel). 1H NMR (DMSO-d6)
d 7.68-7.62 (2H, m), 7.46-7.41 (3H, m), 7.32 (2H, d, J
= 8.2 Hz), 7.16 (2H, d, J = 8.8 Hz), 4.93 (2H, s); 13C
NMR (DMSO-d6) d 138.9, 137.1, 135.0, 129.6, 129.5,
129.3, 128.9, 128.6, 123.3, 112.3, 44.2; MS m/z 346
(M+H).+ Example 2 5- [(4-Chlorophenyl)sulfonyl]
-8-fluoro-4,5-dihydro-2 H-pyr azolo [4,3-c] quinoline
(14). 3-(4-Fluorophenylamino)propanoic acid (10).
Acrylonitrile (7.89 mL, 120 mmol) was added to
4-fluoroaniline (8), ( 1 1.1 g, 100 mmol), and H O (80
mL). The biphasic mixture was heated to reflux and
stirred overnight. The reaction mixture was cooled to
room temp. HPLC/MS analysis of the reaction mixture
confirmed compound (9) to be present, (M+H)+ = 165.1.
NaOH (12 g, 300 mmol) was added to the reaction
mixture, and the reaction was heated to reflux for 1.5
hours. HPLC/MS analysis of the reaction mixture
confirmed compound (10), to be present with no
remaining (9). The reaction was cooled to room
temperature and extracted with diethyl ether (3 x 50
mL). The pH was adjusted to approximately 3 with 3N
aqueous HCl and then the aqueous layer was extracted
with EtOAc (2 x 50 mL). The aqueous layer was then
adjusted to pH 5with 1 N NaOH and extracted with EtOAc
( 1 x 100 mL). The combined organic extracts were
dried over MgSO , filtered, and concentrated to yield
(JJ)) as a brown solid, (16 g, 87.6 



mmol, 87%) MS m/z 184.1 (M+H)+. 3-(4-Chloro-
L/-(4-fluorophenyl)phenylsulfonamido)propanoic acid (
11) . To a rapidly stirring room temperature pyridine
(0.5 M, 166 mL) solution of (10) (15.19 g, 83 mmol)
was added 4-chlorobenzenesulfonyl chloride (3), (17.5
g, 83 mmol). After 30 minutes, pyridine was removed
and the residue was taken into EtOAc, and washed with
water (5 x 50 mL), brine (2 x 50 mL), and IM HCl (3 x
50 mL). The organic phase was dried (MgSO ), filtered,
and concentrated to yield (JT) as a tan solid (22.2 g,
62.3 mmol, 75 %). MS m/z 357.9 (M+H)+, 379.9 (M+Na) +.
l-(4-Chlorophenylsulfonyl)-6-fluoro-2,3-dihvdroquinoli
n-4(l H)-one (12) . Trifluoroacetic acid (10 mL) and
trifluoroacetic anhydride (3.2 mL) were added to
(J-J-) (3.3 g, 9.2 mmol). The homogenous solution was
heated to 80 0C for 6 hours, cooled and poured into
ice water. The product was extracted with EtOAc. The
organic phase was washed with sat. aq. NaHCO (3 x 25
mL), and concentrated. The residue was triturated with
diethyl ether, and then chromatographed with EtOAc to
afford (12) (0.8 g, 26%). MS m/z 339.9 (M+H)+.
5-(4-Chlorophenylsulfonyl)-8-fluoro-4,5-dihvdro-l
H-pyrazolor4,3-clquinoline (14). Dimethylformamide
dimethyl acetal (2 mL) was added to (J_2) (454 mg,
1.34 mmol). The reaction was heated at 103 0C for 20
minutes and then cooled to room temperature. HPLC/MS
analysis of the reaction mixture determined compound
(13) was present, (M+H)+ = 394.9, with no remaining
(J_2). Volatiles were removed and the crude product
was used directly in the next reaction. To an HOAc
solution (4 mL) of crude (13) (1.34 mmol) was added
hydrazine hydrate (78 mL, 1.61 mmol). The reaction
mixture was heated to 95 0C for 1 hour. Solvent was
removed and the residue was chromatographed with 1:1
hexane/EtOAc to afford (14) (432 mg, 89%). MS m/z 364
(M+H)+. 1H NMR (CD3OD) d 7.77-7.74 (dd, J = 8.9, 5.0
Hz, IH), 7.40(s, IH), 7.36-7.33 (dd, J = 8.8, 3.0 Hz,
IH), 7.20-7.14 (m, 5H), 4.95 (s, 2H); 13C NMR (CD3OD)
d 163.6, 160.3, 138.8, 136.0, 130.8, 130.7, 128.6,
128.1, 114.6, 114.3, 112.2, 108.7, 108.4, 43.0.Example
3 5- [(4-Chlorophenyl)sulfonyl]
-7-fluoro-4,5-dihydro-2 H-pyr azolo [4,3-c] quinoline
(23) and 5- [(4-Chlorophenyl)sulfonyl]
-9-fluoro-4,5-dihydro-2 H-pyr azolo [4,3-c] quinoline
(24). pyridine Ethyl 3-(3-fluorophenylamino)propanoate
(16). A mixture of 3-fluoroaniline QS), 10 g, 90
mmol), ethyl acrylate (9.9 g, 10.8 mL, 95 mmmol) and
HOAc (400 mL) was heated at reflux for 17 h. The
mixture was cooled to ambient temperature then
distilled (b.p 120-130 0C at 0.25 Torr) to give (16),
12.35 g (65%). Ethyl
3-(4-chloro-L/-(3-fluorophenyl)phenylsulfonamido)propa
noate (17) . Ethyl 3-(3'-fluoroanilinyl)propionate
(16), 12.3 g, 58.2 mmol) was dissolved in pyridine
(125 mL) and cooled in an ice bath.
4-Chlorobenzenesulfonyl chloride (3), 13.5 g, 64 mmol)
was added in portions over 30 min. The mixture was
stirred for 1 h in an ice bath and then allowed to
warm to ambient temperature for Ih. The volatiles were
removed in vacuo and the residue was diluted with
water (200 mL) and then extracted with EtOAc (2 x 200
mL). The combined organic extracts were washed with IN
aq HCl (2 x 100 ) then dried (Na2SO ), filtered and
evaporated in vacuo to give 23.2 g of (JJ)
(quantitative).
3-(4-Chloro-A/-(3-fluorophenyl)phenylsulfonamido)propa
noic acid (18) .The ethyl ester (17) (23.2 g, 58 mmol)
was taken up into MeOH (200 rnL) and treated dropwise
with a solution of potassium hydroxide (4.10 g, 73
mmol) in water (75 mL). The mixture was then stirred
for 1 h until TLC analysis indicated the consumption
of starting material. The mixture was concentrated in
vacuo, diluted with water (200 mL), then made acidic
with 6 N aq. HCl. The mixture was extracted with EtOAc
(2 x 200 mL) and the combined organic extracts were
washed with water (2 x 100 mL), then dried (Na SO ),
filtered and concentrated in vacuo to give a residue
of (J_8). The residue was recrystallized from
EtOAc/hexanes to give two small crops of crystals
(2.35g, 1.21 g), but the remaining mother liquors were
concentrated in vacuo to give a residue (16 g), which
was taken on to the next step.
1-(4-Chlorophenylsulfonyl)-7-fluoro-2,3-dihydroquinoli
n-4( lHVone (19) and
l-(4-Chlorophenylsulfonyl)-5-fluoro-2,3-dihydroquinoli
n-4(l H)-one (20). The carboxylic acid (J_8) (16 g)
was taken up into trifluoroacetic acid (75 mL) and
treated with trifluoroacetic anhydride (30 mL). The
mixture was heated to reflux for 3 hours before
cooling to ambient temperature. The volatiles were
removed in vacuo to give a residue which was combined
with two earlier reactions and purified by silica gel
chromatography (twice, eluted 4:1 hexanes/EtOAc) to
give (19) (5.5 g) and (20) (1.05 g).
5-(4-Chlorophenylsulfonyl)-7-fluoro-4,5-dihydro-l
H-pyrazolo[4,3-clquinoline (23) . Dimethylformamide
dimethyl acetal (2 mL) was added to (19) (518 mg, 1.53
mmol). The reaction was heated at 103 0C for 20
minutes and then cooled to room temperature. HPLC/MS
analysis of the reaction mixture determined compound
(21) present, (M+H)+ = 394.9, with no remaining (19).
Volatiles were removed and the crude product was used
directly in the next reaction. To an acetic acid
solution (4 mL) of crude (21) (1.53 mmol) was added
hydrazine hydrate (74 mL, 1.53 mmol). The reaction
mixture was heated to 95 0C for 1 hour. Solvent was
removed and the residue was chromatographed with HPLC
to afford (23) (272 mg, 0.75 mmol). MS m/z 363.9
(M+H)+. 1H NMR (CD3OD) d 7.68-7.63 (dd, J = 8.6, 6.2
Hz, IH), 7.53-7.49(dd, J = 10.1, 2.6 Hz, IH), 7.38 (s,
IH), 7.22-7.14 (m, 5H), 4.96 (s, 2H); 13C NMR (CD3OD)
d 163.4, 160.2, 139.0, 136.6, 136.4.8, 136.2, 128.5,
128.2, 123.7, 123.6, 115.7, 115.4, 114.8, 114.5, 43.1.
5-(4-Chlorophenylsulfonyl)-9-fluoro-4,5-dihvdro-l
H-pyrazolor4,3-clquinoline (24) .Dimethylformamide
dimethyl acetal (2 mL) was added to (20) (530 mg, 1.56
mmol). The reaction was heated at 103 0C for 20
minutes and then cooled to room temperature. HPLC/MS
analysis of the reaction mixture determined compound
(22) present, (M+H)+ = 394.9, with no remaining (20).
Volatiles were removed and the crude product was used
directly in the next reaction. To an acetic acid
solution (4 mL) of crude (22) (1.56 mmol) was added
hydrazine hydrate (76 mL, 1.56 mmol). The reaction
mixture was heated to 95 0C for 1 hour. Solvent was
removed and the residue was chromatographed with HPLC
to afford (24) (253 mg, 45 %). MS m/z 364.0 (M+H)+. 1H
NMR (CD3OD) d 7.64-7.61 (d, J = 7.7 Hz, IH), 7.47-7.39
(m, 2H), 7.24-7.19 (m, 5H), 4.96 (s, 2H); 13C NMR
(CD3OD) d 159.2, 155.9, 139.0, 136.2, 128.5, 128.3,
128.2, 127.7, 124.5, 124.4, 114.8, 114.5, 112.7, 43.0.
Example 4
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline (31.). pyridine tert-Butyl
3-(phenylamino)butanoate (26). To a 1,2-dichloroethane
solution (100 mL) of aniline (2.52 g, 27.1 mmol) was
added -butyl acetoacetate (25), 4.49 mL, 27.1 mmol)
and glacial acetic acid (2.0 mL, 35.2 mmol). Sodium
triacetoxyborohydride (8.60 g, 40.6 mmol) was added in
portions and the reaction was stirred overnight at
room temperature. Saturated aqueous NaHCO3 (200 mL)
was slowly added and the biphasic solution was well
stirred for 45 min. The aqueous solution was extracted
with dichloroethane ( 1 x 30 mL) and the combined
organic portions were washedwith brine ( 1 x 20 niL),
dried (MgSO4), filtered and concentrated to yield (26)
(5.2, 81%) as an oil which solidified upon standing.
MS m/z 236.2 (M+H)+. r -Butyl 3-(4-chloro-
-phenylphenylsulfonamido)butanoate (27) . To a
solution of (26) (2.34 g, 9.94 mmol) in pyridine (25
rnL) at 0 0C was added Achlorobenzenesulfonyl chloride
(3), (6.29 g, 29.8 mmol) portionwise. The reaction was
warmed to room temperature and then heated at 70 0C
for 5 hours, cooled, and stirred overnight at room
temperature. The reaction mixture was then
concentrated and the residue taken up in EtOAc (150
mL). The organic phase was washed with cold IN HCl (5
x 100 mL), water ( 1 x 50 mL), sat. aq. NaHCO3 (3 x 50
mL), brine ( 1 x 20 mL), dried (MgSO4), filtered, and
concentrated to an oil. 1H NMR revealed the presence
of unreacted Achlorobenzenesulfonyl chloride, so the
product was dissolved in pyridine (25 mL) and
dimethylaminopropylamine (35 mL) was added and the
resulting solution was stirred overnight. The reaction
mixture was concentrated and the residue taken up in
EtOAc (150 mL) and washed with cold IN HCl (6 x 60
mL), water ( 1 x 50 mL), sat. aq. NaHCO3 (3 x 60 mL),
brine ( 1 x 20 mL), dried (MgSO4), filtered, and
concentrated to yield (27) (3.7 g, 91%) as a light
yellow oil. MS m/z: 432.1 (M+Na)+.
3-(4-Chloro-L/-phenylphenylsulfonamido)butanoic acid
(28). To a solution of (27) (3.35 g, 8.17 mmol) in
CH2Cl2 (15 mL) at 0 0C was added TFA (45 mL). The
reaction mixture was allowed to warm to room
temperature. After stirring for 72 hours the reaction
mixture was concentrated to give (28) (2.63 g, 91%) as
a light yellow oil which solidified upon standing. MS
m/z 354.1(M+H)+.
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihvdro-l
H-pyrazolor4,3-clquinoline (31). To a solution of (28)
(1.02 g, 2.89 mmol) in TFA (3 mL) was added
trifluoroacetic anhydride (1.2 mL, 8.8 mmol). The
reaction mixture was heated at 80 0C for one hour,
cooled and pour onto cracked ice. The product was
extracted with EtOAc (3 x 15 mL) and the combined
organic portion was washed with water ( 1 x 20 mL),
sat. aq. NaHCO3 (3 x 40 mL), brine ( 1 x 20 mL), dried
(MgSO4), filtered, and concentrated to a tacky yellow
solid. The crude product was purified by flash
chromatography eluting with 6:1 hexanes/EtOAc to give
impure (29) (351 mg) as a light yellow foam. MS m/z:
336.1 (M+H)+. A dimethylformamide dimethyl acetal (1.5
mL) solution of (29) (263 mg, 0.782 mmol) was heated
at 100 0C for 3 hours. HPLC/MS analysis of the
reaction mixture determined no starting material
remained so the reaction was cooled to room
temperature.Following concentration, the crude product
(30) was used directly in the next reaction. To an
EtOH/glacial acetic acid solution (25:1 v/v, 2 rnL) of
(30) (306 mg, 0.782 mmol) was added hydrazine hydrate
(189 mL, 3.91 mmol). The reaction mixture was stirred
overnight at room temperature, concentrated, and the
residue taken up in EtOAc (10 mL). The organic phase
was washed with sat. aq. NaHCOs ( 3 x 20 mL), brine (
1 x 10 mL), dried over MgSO , filtered and
concentrated to a semi-solid. The crude product was
purified by flash chromatography eluting with 10:1
hexanes/EtOAc and then 2:1 hexanes/EtOAc to give (31)
as a light golden solid. MS m/z 360.0 (M+H)+. 1H NMR
(CDCl3) d 7.82 (IH, dd), 7.66 (IH, dd), 7.44-7.33 (2H,
m), 7.21 (IH, s), 7.12-7.02 (4H, m), 5.62 (IH, q),
1.30 (3H, d) 13C NMR (CDCl3) d 138.9, 136.0, 132.4,
129.8, 128.6, 128.4, 128.3, 127.8, 124.8, 122.4,
118.0, 49.8, 23.1. Example 5
l-(4-Chlorophenylsulfonyl)-7-methoxy-2-methyl-2,3-dihy
droquinolin-4(l H)-one 35) and
l-(4-Chlorophenylsulfonyl)-5-methoxy-2-methyl-2,3-dihy
droquinolin-4(l H)-one (36). ferf-Butyl
3-(3-methoxyphenylamino)butanoate (32). To a solution
of m-anisidine (1.00 g, 8.12 mmol) in CH Cl (10 mL)
was added tertbutyl acetoacetate (25), (1.28 g, 8.12
mmol), followed by HOAc (0.47 mL, 8.12 mmol). The
reaction mixture was stirred for 45 minutes. Sodium
triacetoxyborohydride (2.41 g, 11.3mmol) was added and
the reaction mixture was stirred overnight at room
temperature. The reaction mixture was quenched by the
slow addition of saturated aqueous NaHCO . The two
layers were separated. The aqueous solution was
extracted with CH Cl (10 mL). The combined organic
layers were washed with saturated aqueous NaCl, dried
over MgSO , filtered and concentrated. The resulting
residue was purified by flash chromatography (20%
EtOAc in hexanes) to afford (32) (1.09 g, 51%) MS m/z
266.1 (M+H)+. tert-Butyi
3-(4-chloro-A/-(3-methoxyphenyl)phenylsulfonamido)
butanoate (33) . To a solution of (32) (1.00 g, 3.76
mmol) in pyridine (10 mL) was added
Achlorobenzenesulfonyl chloride (3), (0.79 g, 3.76
mmol). The reaction mixture was stirred overnight at
room temperature. The reaction mixture was
concentrated, and the resulting residue was dissolved
in CH2Cl2 (15 mL). The organic phase was washed with
water (10 mL), and saturated aqueous NaCl (10 mL),
then dried over MgSO , filtered and concentrated. The
resulting residue was purified by flash chromatography
(20% EtOAc in hexanes) to afford (33) (1.32 g, 80%) MS
m/z 462.1 (M+Na)+.
3-(4-Chloro-A/-(3-methoxyphenyl)phenylsulfonamido)buta
noic acid (34). To a solution of (33) (1.25 g, 2.86
mmol) in CH2Cl2 (10 mL) was added TFA (10 mL). The
reaction mixture was stirred at room temperature
overnight, and then concentrated. The resulting
residue was dissolved in CH2Cl2 (10 mL) and washed
with water (5 mL). The organic layer was dried with
MgSO4, filtered and concentrated to afford (34)
(0.93g, 85%), which solidified upon standing. MS m/z
384.1 (M+H)+.
l-(4-Chlorophenylsulfonyl)-7-methoxy-2-methyl-2,3-dihy
droquinolin-4(l H)-one (35) and
l-(4-Chlorophenylsulfonyl)-5-methoxy-2-methyl-2,3-dihy
droquinolin-4(l H)-one (36). To a solution of (34)
(0.93 g, 2.43 mmol) in trifluoroacetic acid (5 mL) was
added trifluoroacetic anhydride (2 mL). The reaction
mixture was heated to 80 0C for 3h, and then cooled to
room temperature. The reaction mixture was poured into
water and crushed ice. The product was extracted with
EtOAc (3 x 15 mL). The combined organic layers were
washed with saturated aqueous NaHCO (3 x 15mL),
saturated aqueous NaCl (15 mL), dried over MgSO4,
filtered and concentrated. The resulting residue was
purified by flash chromatography (20% EtOAc in
hexanes) to yield the two regioisomers (35) (0.66 g,
69%) MS m/z 366.0 (M+H)+, and (36) (0.06 g, 6%) MS m/z
366.0 (M+H)+.Example 6
5-(4-Chlorophenylsulfonyl)-7-methoxy-4-methyl-4,5-dihy
dro-2 H-pyrazolo[4,3- c lauinoline (38).
5-(4-Chlorophenylsulfonyl)-7-methoxy-4-methyl-4,5-dihy
dro-2 H-pyrazolo[4,3-clquinoline (38). To (35) (0.25
g, 0.68 mmol) was added dimethylformamide
dimethylacetal (5 mL). The reaction mixture was heated
to 100 0C for 3h, then cooled to room temperature and
concentrated. The resulting residue of crude (37) was
used without purification in the next reaction. To a
solution of (37) in MeOH (5 mL) was added HOAc (0.12
mL, 2.05 mmol), followed by anhydrous hydrazine (0.06
g, 2.05 mmol). The reaction mixture was stirred at
room temperature overnight, then concentrated. The
resulting residue was dissolved in EtOAc (15 mL),
washed with saturated aqueous NaHCO (10 mL) and
saturated aqueous NaCl (10 mL). The organic layer was
dried with MgSO , filtered and concentrated. The
resulting residue was purified by flash chromatography
(30% EtOAc in hexanes) to yield (38) (0.16 g, 61%); 1
NMR (CDCl3) d 7.55 (d, J = 8.3 Hz, IH), 7.39 (d, J =
2.5 Hz, IH), 7.16 (m, 3H), 7.03 (d, J = 8.7 Hz, 2H),
6.91 (dd, J = 8.5, 2.5 Hz, IH), 5.60 (q, J = 6.9 Hz,
IH), 3.91 (s, 3H), 1.32 (d, J = 6.9 Hz, 3H); 13C NMR
(CDCl3) d 159.7, 139.0, 136.1, 133.9, 128.5, 128.3,
123.3, 117.7, 116.9, 114.6, 114.4, 60.5, 55.7, 50.1,
23.2, 14.2; MS m/z 389.0 (M+H)+. Example 7
5-(4-Chlorophenylsulfonyl)-9-methoxy-4-methyl-4,5-dihy
dro-2 H-pyrazolo[4,3- c lauinoline
(40).5-(4-Chlorophenylsulfonyl)-9-methoxy-4-methyl-4,5
-dihydro-2 H-pyrazolo[4,3-clquinoline (40). To (36)
(0.06 g, 0.15 mmol) was added dimethylformamide
dimethylacetal (2 mL). The reaction mixture was heated
to 100 0C for 3h, then cooled to room temperature and
concentrated. The resulting residue of crude (39) was
used without purification in the next reaction. To a
solution of (39) in MeOH (2 mL) was added HOAc (0.02
mL, 0.45 mmol), followed by anhydrous hydrazine (0.02
g, 045 mmol). The reaction mixture was stirred at room
temperature overnight, then concentrated. The
resulting residue was dissolved in EtOAc (15 mL),
washed with saturated aqueous NaHCO (10 mL) and
saturated aqueous NaCl (10 mL). The organic layer was
dried with MgSO , filtered and concentrated. The
resulting residue was purified by flash chromatography
(30% EtOAc in hexanes) to yield (40) (0.03 g, 59%); 1U
NMR (CDCl3) d 7.52 (dd, J, 8.1, 0.8 Hz, IH), 7.36 (d,
J = 8.3 Hz, IH), 7.28 (s, IH), 7.17 (m, 4H), 6.92 (dd,
J = 8.3, 0.5 Hz, IH), 5.68 (q, J = 6.9 Hz, IH), 3.96
(s, 3H), 1.28 (d, J = 6.9 Hz, 3H); 13C NMR (75 MHz,
CDCl3) d 154.4, 139.0, 136.1, 134.0, 132.7, 129.5,
128.7, 122.3, 117.5, 111.3, 109.5, 60.5, 56.1, 50.5,
23.0, 14.3; MS m/z 390.0 (M+H)+. Example 8 5-
[(4-Chlorophenyl)sulfonyl] -3-methyl-4,5-dihydro-
lH-pyrazolo [4,3-c] quinoline (42).
5-(4-Chlorophenylsulfonyl)-3-methyl-4,5-dihvdro-l
H-pyrazolor4,3-clquinoline (42). Ketone (5) (357 mgs,
1.1 1 mmol) was warmed to dissolution in neat
N,Ndimethylacetamide dimethyl acetal (1.63 mL, 11.1 1
mmol) and stirred under nitrogen at 103 0C for 30 min.
The amber solution was cooled to ambient temperature
and subsequently dried via rotary evaporation to
afford compound (41) MS (ES) m/z 391.0 (M+H)+. To a
suspension of intermediate (41) (156 mgs, 0.4 mmol)
and glacial HOAc (8 mL) was added hydrazine hydrate
(82.4 mL, 1.0 mmol). The solution was stirred under
nitrogen and heated at 95 0C for 18h. Additional
hydrazine hydrate was then added (82.4 mL, 1.0 mmol)
and the reaction stirred for an additional 4h at 95
0C. Upon complete consumption of(41) (0.3h-22h LC-MS),
the reaction mixture was cooled to ambient temperature
and the solvent was removed by rotary evaporation. The
resulting residue was dissolved in CH Cl (20 mL),
washed with water (2 x 20 mL) and dried over MgSO .
After filtration and concentration by rotary
evaporation, the residue was dissolved in MeOH (6 mL)
and purified by reverse-phase preparative HPLC,
resulting in 33 mgs of (42). MS (ES) m/z 359.9 (M+H)+.
1H NMR (CDCl3) d 7.81-7.78 (dd, J = 6.2, 1.5 Hz, IH),
7.66-7.63 (dd, J = 5.4, 1.6 Hz, IH), 7.43-7.32 (m,
2H), 7.16-7.07 (m, 4H), 4.81 (s, 2H), 2.21 (s, 3H);
13C NMR (CDCl3) d 158.3, 156.2, 143.7, 138.9, 136.5,
135.2, 134.8, 128.7, 128.3, 128.2, 128.1, 127.8,
125.7, 122.4, 109.9, 43.0, 9.6. Example 9
5-(4-Chlorophenylsulfonyl)-9-methoxy-4-methyl-4,5-dihy
dro-2 H-pyrazolo[4,3- c]quinoline (49).
3-(4-Chlorophenylamino)propanenitrile (44).
Acrylonitrile (10.3 mL, 157 mmol) was added to
4-fluoroaniline (43), (10 g, 78 mmol), and H2O (62
mL). The biphasic mixture was heated to reflux and
stirred for 4 days. An additional 10 mL of
acrylonitrile was added to the reaction mixture and
reflux continued overnight. Cooled reaction was
extracted with CH2Cl2 (100 mL) and organic phase
waswashed with 0.1 M aqueous citric acid (25 rnL) and
dried over MgSO to obtain compound (44) (12.7 g, 90%)
MS m/z 181(M+H)+. 3-(4-Chlorophenylamino)propanoic
acid (45). To (44) (12.7 g, 70.8 mmol) was added IM
aqueous NaOH (71 mL), and the reaction was heated to
reflux for 4 hours. HPLC/MS analysis of reaction
mixture confirmed compound (45), to be present with no
remaining (44). The reaction was cooled to room
temperature and the precipitate was filtered. The pH
was adjusted to approximately 5 with 37% HCl and the
product was filtered yielding (45) as a white solid,
(10.0 g, 72%) MS m/z 200(M+H)+.
3-(4-Chloro-A/-(4-chlorophenyl)phenylsulfonamido)propa
noic acid (46). To a rapidly stirring 0 0C pyridine
(0.5 M, 166 mL) solution of (45) (15.19 g, 83 mmol)
was added 4-chlorobenzenesulfonyl chloride (3), 17.5
g, 83 mmol). After 1 h pyridine was removed and the
residue was taken into EtOAc, washed with water (2 x
50 mL) and dried (MgSO ), filtered, and concentrated.
The sample was crystallized with 1:1 hexane:EtOAc and
(46) (1.6 g, 46 %) was obtained MS m/z 395.9 (M+Na)+.
6-Chloro-l-(4-chlorophenylsulfonyl)-2,3-dihydroquinoli
n-4(l H)-one (47). Trifluoroacetic acid (10 mL) and
trifluoroacetic anhydride (3.2 mL) were added to (46)
(0.8 g, 2.14 mmol). The homogenous solution was heated
to reflux for 7 hours, cooled and poured into ice
water. The product was extracted with EtOAc. The
organic phase was washed with saturated aqueous NaHCO
(3 x 25 mL), dried over MgSO4, and concentrated. The
residue was chromatographed with HPLC to afford (47)
(0.192 g, 25%). MS m/z 355.9 (M+H)+.
8-Chloro-5-(4-chlorophenylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-clquinoline (49). Dimethylformamide
dimethyl acetal ( 1 mL) was added to (47) (192 mg,
0.54 mmol). The reaction was heated at 103 0C for 20
minutes and then cooled to room temperature. HPLC/MS
analysis of the reaction mixture determined compound
(48) present, (M+H)+ = 394.9, with no remaining (47).
Volatiles were removed and the crude product was used
directly in the next reaction. To an acetic acid
solution (1.35 mL) of crude (4 ) was added hydrazine
hydrate (26 mL, 0.54 mmol). The reaction mixture was
heated at 95 0C for 1 hour.Solvent was removed and the
residue was chromatographed on HPLC to afford (49)
(153 mg, 75 %). MS m/z 379.9 (M+H)+. 1H NMR (CD3OD) d
7.75-7.72 (d, J = 8.6 Hz, IH), 7.64- 7.63(d, J = 2.4
Hz, IH) 7.44-7.40(m 2H), 7.19-7.18 (m, 4H), 4.95 (s,
2H); 13C NMR (CD3OD) d 138.9, 136.1, 133.5, 133.4,
130.1, 128.5, 128.2, 127.6, 121.9, 112.3, 43.0.
Example 10
4-Methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydr
o-2H-pyrazolo [4,3-c] quinoline (55) TFA ter t-Butyl
3-(iV-phenylpyridine-2-sulfonamido)butanoate (51). To
a solution of (26) (2.74 g, 11.6 mmol) in pyridine (46
mL) at O0C was added 2- pyridylsulfonyl chloride (50),
(5 g, 23.4 mmol). The reaction was warmed to room
temperature and stirred overnight. The reaction
mixture was then concentrated and the residue taken up
in diethyl ether (150 mL). The organic phase was
washed with water ( I x 200 mL), 3N HCl ( 1 x 50 mL),
sat. aq. NaHCO3 ( 1 x 50 mL), water ( 1 x 5OmL), brine
( 1 x 20 mL), dried (MgSO ), filtered, and
concentrated to yield (51) (4.192 g, 96%) as a light
yellow oil. MS m/z 377.1 (M+H)+.
3-(L/-Phenylpyridine-2-sulfonamido)butanoic acid (52)
.To (5_D (4.19 g, 11.1 mmol) was added TFA (8.5 niL)
at room temperature and the mixture was sonicated to
form a homogeneous solution. After stirring for 1.5
hours the reaction mixture was concentrated, then
dissolved in CH Cl (200 mL) and extracted with sat.
aq. NaHCO3 (4 x 100 mL). Collected aqueous extracts
were extracted with CH2Cl2 and then the pH was
adjusted to 1. The aqueous layer was then extracted
with EtOAc (4 x 100 mL). Collected organic extracts
were dried over MgSO , filtered, and concentrated to
afford (52) (3.26 g, 92%). MS m/z 321.0 (M+H)+.
2-Methyl-l-(pyridin-2-ylsulfonyl)-2,3-dihydroquinolin-
4(l H)-one (53). To a solution of (52) (1.32 g, 4.1 1
mmol) in CH2Cl2 (30 mL) was added thionylchloride
(0.45 mL, 6.16 mmol). After 20 min at room
temperature, the reaction mixture was transferred over
15 min to a 0 0C CH2Cl2 (40 mL) solution of AlCl3
(1.36 g, 10.27 mmol). The reaction mixture was then
allowed to warm to room temperature and stirred
overnight. In the morning, 6N HCl (30 mL) was slowly
added to the reaction mixture at 0 0C. The resulting
biphasic mixture was rapidly stirred for 1.5 hours,
and then the layers were separated. The organic phase
was washed with water ( 1 x 50 mL), sat. aq. NaHCO ( 1
x 50 mL), water ( 1 x 50 mL), brine ( 1 x 50 mL),
dried (MgSO ), filtered, and concentrated to 



obtain (53) (1.22 g, 98%) MS m/z 303.0 (M+H)+.
4-Methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-clquinoline (55). A dimethylformamide
dimethyl acetal (6.5 mL) solution of (5T) (1.46 g,
4.83 mmol) was heated at 100 0C for 2.5 hours. HPLC/MS
analysis of the reaction mixture determined no
starting material remained so the reaction was cooled
to room temperature and concentrated to obtain the
crude product (54), which was used directly in the
next reaction. To a glacial acetic acid solution (12
mL) of (54) was added hydrazine hydrate (257 mL, 5.31
mmol). The reaction mixture was heated to 80 0C for 45
min, concentrated, and the residue taken up in diethyl
ether (100 mL). The organic phase was washed with
water ( 1 x 25 mL), sat. aq. NaHCO3 ( 1 x 20 mL),
brine ( 1 x 25 mL), dried over MgSO4, filtered and
concentrated. The crude product was purified by
preparative HPLC chromatography to obtain (55) as a
light yellow solid. MS m/z 327.0 : (M+H)+. 1H NMR
(CDCl3) d 8.45-8.43 (m, 2H), 7.86-7.83 (dd, J = 7.8,
1.3 Hz, IH), 7.66-7.63 (dd, J = 7.4, 1.6 Hz, IH),
7.47-7.28 (m, 4H), 7.03-6.99 (m, IH), 5.75-5.68 (q, J
= 6.9 Hz, IH), 1.35-1.33 (d, J = 6.9 Hz, 3H); 13C NMR
(CDCl3) d 155.7, 149.3, 137.0, 132.5, 129.3, 128.4,
127.3, 126.4, 124.6, 122.6, 122.1, 118.7, 50.2,
23.1.Example 11
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-lH-pyr
azolo[4,3-c][l,5]naphthyridine (6T)- 6 1 62
A/-(2-Bromopyridin-3-vO-4-chlorobenzenesulfonamide
(57). To a solution of 3-amino-2-bromopyridine 06),
(2.00 g, 11.6 mmol) in pyridine (10 rnL) was added
/?-chlorobenzenesulfonyl chloride (3), 2.44 g, 11.6
mmol). The reaction mixture was stirred at room
temperature for 24h, and then filtered and
concentrated. The resulting residue was dissolved in
CH3CN (10 mL) and purified by reverse-phase HPLC. The
resulting residue was dissolved in CH Cl (20 mL) and
washed with saturated aqueous NaHCO (2 x 30 mL). The
organic layer was dried with MgSO , filtered and
concentrated to afford (57) (0.59 g, 25%). MS (ES) m/z
348.8 (M+H)+. L/-(3-Bromopyridin-2-yl)-4-chloro-
-(pent-4-en-2-yl)benzenesulfonamide (58). To a
solution of (57) (1.71 g, 4.93 mmol) in THF (10 mL)
was added 4-penten-2-ol (0.51 mL, 4.93 mmol), followed
by triphenylphosphine (1.55 g, 5.92 mmol).
Diethylazodicarboxylate (1.08 niL, 5.92 mmol) was
added drop-wise to the reaction mixture. The reaction
mixture was stirred at room temperature for 24h, and
then concentrated. The resulting residue was dissolved
in CH3CN (10 mL) and purified by reverse-phase HPLC.
The resulting residue was dissolved in CH2Cl (20 mL)
and washed with saturated aqueous NaHCO (2 x 30 mL).
The organic layer was dried over MgSO , filtered and
concentrated to afford (58) (0.68 g, 33%). MS (ES) m/z
416.9 (M+H) +.
1-(4-Chlorophenylsulfonyl)-2-methyl-4-methylene-
1,2,3,4-tetrahydro- 1,5-naphthyridine (59). To a
solution of (58) (0.68 g, 1.64 mmol) in DMA (5 mL) was
added palladium acetate (0.03 g, 0.16 mmol),
tri(o-tolyl)phosphine (0.16 g, 0.54 mmol), and
triethylamine (0.41 mL, 2.95 mmol). The reaction
mixture was heated to 150 0C for 8h. The reaction
mixture was then cooled to room temperature, diluted
with CH2Cl2 (10 mL), and washed with H2O (15 mL) and
brine (15 mL). The organic layer was dried over MgSO ,
filtered and concentrated. The resulting residue was
purified by flash chromatography (20% EtOAc in
hexanes) to afford (59) (0.31 g, 57%). MS (ES) m/z
335.0 (M+H) +.
l-(4-Chlorophenylsulfonyl)-2-methyl-2,3-dihvdro-l,5-na
phthyridin-4(l H)-one (60). To a solution of (59)
(0.21 g, 0.63 mmol) in a 1:1 mix of te/t-butanol (3
mL) and H2O (3 mL) at 0 0C was added AD-mix- a (0.88
g, 1.4 g/mmol). The reaction mixture was stirred for
24h while slowly warming to room temperature. The
temperature was then decreased to 0 0C and sodium
sulfite (1.51 g, 1.5 g/mmol) was added. After 10
minutes at 0 0C, the ice bath was removed and the
reaction mixture was stirred at room temperature for
45 minutes. The reaction mixture was diluted with
CH2Cl2 (10 mL) and H2O (10 mL) and the two layers were
separated. The organic layer was washed with brine (15
mL), dried over MgSO 4, filtered and concentrated. The
resulting residue was dissolved in a 1:1 mixture of
dioxane (2 mL) and H2O (2 mL), and sodium periodate
(0.13 g, 0.63 mmol) was added. The reaction mixture
was stirred at room temperature for 30 minutes. The
reaction mixture was diluted with CH2Cl2 (10 mL) and
H2O (10 mL) and the two layers were separated. The
organic layer was dried over MgSO 4, filtered and
concentrated. The resulting residue was purified by
flash chromatography (70% EtOAc in hexanes) to afford
(60) (0.13 g, 61%). MS (ES) m/z 337.0 (M+H) +.
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2
H-pyrazolo[4,3-cl[l,51naphthyridine
621Dimethylformamide dimethylacetal ( 1 niL) and (60)
(0.09 g, 0.28 mmol) were combined and heated to 100 0C
for 2h. The reaction mixture was then cooled to room
temperature and concentrated. The resulting residue
was dissolved in CH Cl (15 mL) and washed with H2O (10
mL) and brine (15 mL). The organic layer was dried
with MgSO , filtered and concentrated. The resulting
residue ((51) was dissolved in MeOH ( 1 mL) and the
temperature was decreased to 0 0C. Anhydrous hydrazine
(0.02 mL, 0.55 mmol) was added to the reaction
mixture, followed by HOAc (0.03 mL, 0.55 mmol). The
reaction mixture was stirred for 18h while warming to
room temperature. The reaction mixture was
concentrated. The resulting residue was dissolved in
CH2Cl2 (15 mL) and washed with H2O (15 mL), saturated
aqueous NaHCO (15 mL), and brine (15 mL). The organic
layer was dried over MgSO , filtered and concentrated.
The resulting residue was purified by flash
chromatography on alumina (5% MeOH in CH2Cl2) to
afford (62) (0.03 g, 32%); 1U NMR (CDCl3) d 8.64 (dd,
J = 4.8, 1.5 Hz, IH), 8.21 (dd, J = 8.2, 1.5 Hz, IH),
7.38 (dd, J = 8.2, 4.8 Hz, IH), 7.36 (s, IH), 7.17 (m,
2H), 7.09 (m, 2H), 5.67 (q, J = 7.0 Hz, IH), 1.37 (d,
J = 6.8 Hz, 3H); 13C NMR (CDCl3) d 147.7, 141.6,
139.6, 137.0, 136.0, 135.3, 129.2, 128.8, 128.3,
123.2, 121.0, 50.7, 23.8. MS (ES) m/z 361.0
(M+H)+.Example 12
4-Cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline
(76). EtO2C Ethyl 3-iodo-l H-pyrazole-4-carboxylate
(64). Isoamylnitrite (400 mL, 2.98 mol) was added to a
heterogenous mixture of ethyl 3- amino-l
H-pyrazole-4-carboxylate (63), 47.69 g, 307 mmol) in
diiodomethane (800 mL) at - 10 0C over a period of 30
minutes. The heterogeneous mixture was placed into a
preheated 011 bath at 100 0C for 2 hours. The solution
was cooled to ambient temperature, diluted with
saturated aqueous sodium sulfite, and extracted with
EtOAc. The combined organic extracts were dried over
MgSO , filtered, and concentrated under reduced
pressure. The residue was flash chromatographed on
silica using 9:1, 4:1, 7:3, 3:2, and 1:1 hexanes:EtOAc
as the eluant to yield 53.85 g (66%) of (64) as a
light yellow solid. Method 1: Retention time 1.26 min
by HPLC. MS m/z 267 (M+H)+.Ethyl
3-iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carboxylate (65) and Ethyl 5-iodo-
1-((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazole-4-carboxylate (66). Sodium hydride (6.00
g, 150 mmol) as a 60% dispersion in mineral oil was
added to a solution of ethyl 3-iodo-l
H-pyrazole-4-carboxylate (64), (28.21 g, 106 mmol) in
tetrahydrofuran (400 mL). After stirring for 1 hour,
(2-(chloromethoxy)ethyl)trimethylsilane (25.0 mL, 142
mmol) was added. After stirring for 18 hours, the
heterogeneous mixture was diluted with saturated
aqueous NaHCO and extracted with diethyl ether. The
combined organic extracts were dried over MgSO ,
filtered, and concentrated under reduced pressure. The
residue was flash chromatographed with 49:1, 24:1,
23:2, 22:3, 21:4 and 4:1 hexanes:EtOAc as the eluant
to yield 22.50 g (54%) of (65) as a light yellow
liquid and 18.00 g (43%) of (66) as a light yellow
liquid. 1H NMR (CDCl3) d 8.02 (s, IH), 5.58 (s, 2H),
4.33 (q, J=I.2 Hz, 2H), 3.60 (t, J=8.1 Hz, 2H), 1.37
(t, J=7.2 Hz, 3H), 0.91 (t, J=8.1 Hz, 2H), -0.03 (s,
9H). 1H NMR (CDCl3) d 7.97 (s, IH), 5.40 (s, 2H), 4.31
(q, J=7.2 Hz, 2H), 3.58 (t, J=8.4 Hz, 2H), 1.35 (t,
J=7.2 Hz, 3H), 0.90 (t, J=8.4 Hz, 2H), -0.03 (s, 9H).
3-Iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carboxylic acid (67). Ethyl
3-iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carboxylate (65), (22.50 g, 56.8 mmol)
and 3N aqueous sodium hydroxide (50.0 mL, 150 mmol) in
dioxane (200 mL) was stirred for four days. The
solution was brought to pH=3 and extracted with CH Cl
. The combined organic extracts were dried over MgSO ,
filtered, and concentrated under reduced pressure to
yield 20.91 g (100%) of (67) as a light yellow solid.
Method 7 : Retention time 6.22 min by HPLC. MS m/z 369
(M+H)+, 391 (M+Na)+.
3-Iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazol-4-yl)methanol (68). Neat borane
dimethylsulfide ca. 1OM (25 mL, 250 mmol) was slowly
added to 3-
iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carboxylic acid (67), (20.91 g, 56.8
mmol) in THF (250 mL) at 0 0C. After stirring for 30
minutes, the solution was placed into a preheated oil
bath at 50 0C. After stirring for 18 hours, the
solution was cooled to 0 0C and ice was added. After
stirring for 30 minutes, saturated aqueous NH4Cl was
added and stirred for an additional 30 minutes. The
solution was extracted with CH Cl and the combined
organic extracts were dried over MgSO4, filtered, and
concentrated under reduced pressure to yield 19.50 g
(97%) of (68) as a light yellow liquid. Method 7 :
Retention time 5.72 min by HPLC MS m/z 355
(M+H)+.3-Iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carbaldehyde (69). Dess-Martin
periodinane (13.80 g, 32.5 mmol) was added to a
heterogeneous mixture of
(3-iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazol-4-yl)methanol (68), 7.19 g, 20.3 mmol) and
NaHCO 3 (17.44 g, 208 mmol) in CH2Cl2 (200 mL). After
stirring for 24 hours, the heterogeneous mixture was
diluted with saturated aqueous sodium sulfite and
water, and then extracted with diethyl ether. The
combined organic extracts were dried over MgSO ,
filtered, and concentrated. The residue was flash
chromatographed on silica using 99:1 49:1, 24:1, 23:2,
22:3, 21:4, and 4:1 hexanes:EtOAc as the eluant to
yield 7.15 g (100%) of (69) as a white solid. Method
1: Retention time 2.43 min by HPLC. MS m/z 353,
375(M+Na) +. 1H NMR (CDCl3) d 9.71 (s, IH), 8.00 (s,
IH), 5.44 (s, 2H), 3.58 (m, 2H), 1.35 0.90 (m, 2H),
-0.03 (s, 9H).
3-(2-Bromo-4,5-difluorophenyl)-l-((2-(trimethylsilyl)e
thoxy)methyl)-l H-pyrazole-4- carbaldehvde (71).
Tetrakis(triphenylphosphine)palladium(0) (1.29 g, 1.12
mmol), 3-iodo-l-((2- (trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carbaldehyde (69), 3.53 g, 10.0 mmol), 2-
bromo-4,5-difluorophenylboronic acid (70), 10.17 g,
42.9 mmol), and K2CO3 (15.91 g, 115 mmol) was placed
into a flask that was then evacuated and refilled with
nitrogen three times. Water (40 mL) and
1,2-dimethoxyethane (40 mL) were added and the
solution placed into a preheated oil bath at 80 0C.
After stirring for 18 hours, the solution was
extracted with diethyl ether. The combined organic
extracts were dried over MgSO , filtered, and
concentrated. The residue was flash chromatographed on
silica using 49:1, 24:1, 23:2, 22:3, 21:4, and 4:1
hexanes:EtOAc as the eluant to yield 2.10 g pure (50%)
and 1.00 g slightly impure (<24%) of (21} as an orange
oil. Method 2 : Retention time 2.04 min by HPLC MS m/z
359 and 361(M+H)+.
L/-((3-(2-Bromo-4,5-difluorophenyl)-
1-((2-(trimethylsilyl)ethoxy)methyl)- lH-pyrazol-4-
yl)(cvclopropyl)methyl)-4-(trifluoromethyl)benzenesulf
onamide (74). Titanium(IV) isopropoxide (3.0 mL, 10.2
mmol) was added to a solution of 3-(2-bromo-
4,5-difluorophenyl)-
1-((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazole-4-carbaldehyde (21), (1.00 g, 2.40 mmol)
and 4-(trifluoromethyl)benzenesulfonamide (22), (970
mg, 4.31 mmol) in THF (10 mL). After stirring for 18
hours, the solution was diluted with CH2Cl2,
thenwater, and the heterogeneous solution was filtered
through Celite. The filtrate was extracted with CH Cl
, the combined organic extracts were dried over MgSO ,
filtered, and concentrated. The residue was flash
chromatographed on silica using 9:1, 4:1, 7:3, and 3:2
hexanes:EtOAc as the eluant to afford a mixture of
products containing (73), which was used without
further purification. Method 2 : Retention time 2.58
min by HPLC (M+=624 and 626). A 1.0M solution of
cyclopropyl magnesium bromide in THF (20.0 mL, 20.0
mmol) was slowly added along the walls of the flask to
a solution of (73) in THF (20 mL) at -78 0C. After
stirring for 30 minutes, the dry ice/acetone bath was
removed and saturated aqueous NH Cl was added followed
by water until the heterogeneous mixture became
homogeneous. The biphasic solution was extracted with
CH Cl . The combined organic extracts were dried over
MgSO , filtered, and concentrated. The residue was
flash chromatographed on silica using 9:1, 4:1, 7:3,
and 3:2 hexanes:EtOAc as the eluant to yield 1.13 g
(>60%, two steps) of (74) as a yellow oil. Method 2 :
Retention time 2.55 min by HPLC. MS m/z 666 and
668(M+H) +
4-Cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-2-((2-
(trimethylsilyl)ethoxy)-methyl)-4,5-dihvdro-2
H-pyrazolor4,3-clquinoline (75). Cesium acetate
(2.71g, 14.1 mmol), cuprous iodide (797 mg, 4.19
mmol), and -((3-
(2-bromo-4,5-difluorophenyl)-l-((2-(trimethylsilyl)eth
oxy)methyl)-l H-pyrazol-4-
yl)(cyclopropyl)methyl)-4-(trifluoromethyl)benzenesulf
onamide (74), 1.13 g, 1.69 mmol) were placed into a
flask that was then evacuated and refilled with
nitrogen. Degassed DMSO (1.7 mL) was added and the
heterogeneous mixture was placed into a preheated oil
bath at 120 0C. After stirring for 2 hours, the
solution was cooled to ambient temperature. The solid
that formed was washed with CH2Cl2, and filtered. The
filtrate was concentrated and the residue was flash
chromatographed on silica using 19:1, 9:1, 17:3, and
4:1 hexanes:EtOAc as the eluant to yield 645 mg (65%)
of (75) as a yellow oil. Method 2 : Retention time
2.82 min by HPLC MS m/z 586 (M+H)+ 608, (M+Na) +.
4-Cvclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-4,5-dihydro-2 Hpyrazolor4,3- clquinorine
(76).
4-Cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-2-((2-
(trimethylsilyl)ethoxy)methyl)-4,5-dihydro-2
H-pyrazolo[4,3-c]quinoline (75), 645 mg, 1.10 mmol)
was stirred in 4N HCl in dioxane (10 mL) and 10%
aqueous HCl (2 mL) for 18 hours.The solution was
concentrated to yield (76) as a light yellow solid.
Method 7 : Retention time 8.34 min by HPLC. MS m/z
456.0(M+H) +, 478(M+Na) +. 1 NMR (CDCl3) d 7.76 (dd, J
= 11.1, 7.2 Hz, IH), 7.47 (m, J = 10.2, 8.7 Hz, IH),
7.39 (d, J = 8.7 Hz, 2H), 7.32 (d, J = 8.7 Hz, 2H),
7.20 (s, IH), 4.95f (d, J = 7.8 Hz, IH), 1.03 (m, IH),
0.54 (m, IH), 0.41 (m, 2H), 0.08 (m, IH). Example 13 (
)-4-Cyclopropyl-8-fluoro-5-(6-(trifluoromethyl)pyridin
-3-ylsulfonyl)-4,5-dihydro-2Hpyrazolo[ 4,3-c]quinoline
(86). 3-(2-Bromo-5-fluoropheny
p-l-((2-(trimethylsilyl)ethoxy)methyl)-l H-pyrazole-4-
carbaldehyde (78)
.Tetrakis(triphenylphosphine)palladium(0) (224 mg, 194
mmol), 3-iodo-l-((2- (trimethylsilyl)ethoxy)methyl)-l
H-pyrazole-4-carbaldehyde (69), (1.71 g, 10.0 mmol),
2- bromo-5-fluorophenylboronic acid (77), 1.36 g, 6.23
mmol), and K2CO3 (2.86 g, 20.7 mmol) were placed into
a flask that was evacuated and refilled with nitrogen
three times. Water (5 mL) and 1,2-dimethoxyethane (5
mL) were added and the solution placed into a
preheated oil bath at 80 0C. After stirring for 18
hours, the solution was extracted with diethyl ether.
The combined organic extracts were dried over MgSO ,
filtered, and concentrated. The residue was flash
chromatographed on silica using 49:1, 24:1, 23:2,
22:3, 21:4, and 4:1 hexanes:EtOAc as eluant to yield
590 mg (73%) of (78) as a brown oil. Method 2 :
Retention time 1.92 min by HPLC MS m/z 399 and 401
(M+H)+. (5V()-iV-(Y3-(2-Bromo-5 -fluorophenyl)-
1-((2-(trimethylsilyl)ethoxy)methyl)- lH-pyrazol-4-
yl)methylene)-2-methylpropane-2-sulfmamide (80).
Titanium(IV) isopropoxide (1.1 mL, 3.75 mmol) was
added to a solution of 3-(2- bromo-5 -fluorophenyl)-
1-((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazole-4-carbaldehyde (78), 590 mg, 1.48 mmol)
and (5)-(-)-fer -butanesulfmamide (79), 254 mg, 2.10
mmol) in THF (10 mL). After stirring for 18 hours, the
solution was placed into a preheated oil bath at 60
0C. After stirring for 2 hours, the solution was
cooled to ambient temperature, diluted with CH2CI2,
then water, and the heterogeneous solution was
filtered through Celite. The filtrate was extracted
with CH Cl , the combined organic extracts were dried
over MgSO , filtered, and concentrated to yield (80)
as an oil which was used without further purification.
Method 2 : Retention time 2.28 min by HPLC. MS m/z 502
and 504(M+H) +. ( V -((i?V(3-(2-Bromo-5
-fluorophenyl)- 1-((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazol-4-
yl)(cvclopropyl)methyl)-2-methylpropane-2-sulf namide
(81). A 1.0M solution of cyclopropyl magnesium bromide
in THF (15.0 mL, 15.0 mmol) was slowly added dropwise
to a solution of (S)-(E)-N-((3 -(2-bromo-5
-fluorophenyl)- 1-((2-
(trimethylsilyl)ethoxy)methyl)-l
H-pyrazol-4-yl)methylene)-2-methylpropane-2-sulfinamid
e (80) in CH2Cl2 (15 mL) at -78 C. After stirring for
30 minutes, the dry ice/acetone bath was removed and
saturated aqueous NaHCO was added followed by water
until the heterogeneous mixture became homogeneous.
The biphasic solution was extracted with CH2Cl2, the
combined organic extracts were dried over MgSO 4,
filtered, and concentrated to yield (8J_) as a brown
oil which was used without further purification.Method
7 : Retention time 9.63 min by HPLC, MS m/z 544 and
546 (M+H)+. for the major diastereomer and 10.03 min
by HPLC, MS m/z 544 and 546(M+H)+. for the minor
diastereomer.
(i?)-(3-(2-Bromo-5-fluorophenyl)-l-((2-(trimethylsilyl
)ethoxy)methyl)-l H-pyrazol-4-
yl)(cyclopropyl)methanamine (82) . 4 N HCl in dioxane
( 1 mL) was added to a solution of
(S)-JV-((i?)-(3-(2-bromo-5- fluorophenyl)-
1-((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazol-4-yl)(cyclopropyl)methyl)-2-
methylpropane-2-sulfmamide (8J_) in MeOH (20 mL).
After stirring for 1 hour, the solution was
concentrated. The residue was diluted with 1 N aqueous
NaOH, extracted with CH Cl , the combined organic
extracts were dried over MgSO , filtered, and
concentrated to yield (82) as a brown oil which was
used without further purification. Method 7 :
Retention time 5.57 min by HPLC MS m/z 423 and 425
(M-NH2)+ and MS m/z 440 and 442(M+H) +. (i?)-
-((3-(2-Bromo-5-fluorophenyl)-l-((2-(trimethylsilyl)et
hoxy)methyl)-l H-pyrazol-4-
yl)(cyclopropyl)methyl)-6-(trifluoromethyl)pyridine-3-
sulfonamide (84).
4-(Trifluoromethyl)benzene-l-sulfonyl chloride (83),
(835 mg, 3.40 mmol) was added to a solution of (i?)-(3
-(2-bromo-5 -fluorophenyl)-
l-((2-(trimethylsilyl)ethoxy)methyl)- IHpyrazol-
4-yl)(cyclopropyl)methanamine (82) and DMAP (120 mg,
982 mmol) in CH2Cl2 (5 mL) and triethylamine ( 1 mL).
After stirring for 18 hours, the solution was
concentrated, and the residue was flash
chromatographed on silica using 9:1, 4:1, 7:3, and 3:2
hexanes:EtOAc as eluant to yield 525 mg (55%, 4 steps)
of (84) as an oil. Method 7 : Retention time 11.00 min
by HPLC MS m/z 649 and 651(M+H)+.
(i?)-4-Cyclopropyl-8-fluoro-5-(6-(trifluoromethyl)pyri
din-3-ylsulfonyl)-2-((2-
(trimethylsilyl)ethoxy)methyl)-4,5-dihydro-2
H-pyrazolo[4,3-clquinoline (85). Cesium acetate (1.46
g, 7.61 mmol), cuprous iodide (446 mg, 2.34 mmol), and
(R)-N- ((3 -(2-bromo-5-fluorophenyl)-
1-((2-(trimethylsilyl)ethoxy)methyl)- lH-pyrazol-4-
yl)(cyclopropyl)methyl)-6-(trifluoromethyl)pyridine-3
-sulfonamide (84), 613 mg, 944 mmol) were placed into
a flask that was evacuated and refilled with nitrogen.
Degassed DMSO (1.0 mL) was added and the heterogeneous
mixture was placed into a preheated oil bath at 160
0C. After stirring for 30 minutes, the solution was
cooled to ambient temperature; the solid that formed
was washed with CH2Cl2, and filtered through Celite.
The filtrate was concentratedand the residue was flash
chromatographed on silica using 19:1, 9:1, 17:3, 4:1,
and 3:1 hexanes: EtOAc as eluant to yield 405 mg (75%)
of (85_) as a yellow oil. Method 2 : Retention time
2.66 min by HPLC MS m/z 569 (M+H)+, 591(M+Na) +.
(i?)-4-Cyclopropyl-8-fluoro-5-(6-(trifluoromethyl)pyri
din-3-ylsulfonyl)-4,5-dihydro-2 Hpyrazolor4,3-
clquinoline (86). 4 N HCl in dioxane (10 rnL) was
added to a solution of (i?)-4-cyclopropyl-8-fluoro-5-
(6-(trifluoromethyl)pyridin-3-ylsulfonyl)-2-((2-(trime
thylsilyl)ethoxy)methyl)-4,5-dihydro-
2H-pyrazolo[4,3-c]quinoline (85_), (1.30 g, 2.29 mmol)
in MeOH (20 rnL) was placed into a preheated oil bath
at 50 C. After stirring for 1.5 hours, the solution
was concentrated. The residue was diluted with
saturated aqueous NaHCO , extracted with CH2Cl , the
combined organic extracts were dried over MgSO ,
filtered, and concentrated. The residue was flash
chromatographed on silica using 9:1, 4:1, 7:3, and 3:2
hexanes:EtOAc as eluant to yield 1.00 g of (86) as a
light yellow oil. Method 7 : Retention time 7.04 min
by HPLC MS m/z 439 (M+H)+; 461(M+Na) +. 1H NMR (CDCl3)
d 10.13 (broad s, IH), 8.51 (s, IH), 7.85 (dd, J=12.0
and 6.4 Hz, IH), 7.40 (m, 2H), 7.36 (d, J=3.0 Hz, IH),
7.28 (s, IH), 7.14 (dt, J=3.0 and 8.7 Hz, IH), 4.99
(d, J=7.8 Hz, IH), 1.01 (m, IH), 0.54 (m, IH), 0.39
(m, 2H), 0.09 (m, IH). Separation of the major and
minor enantiomers was achieved using HPLC Method 18.
Example 14 2-Bromo-5-fluorophenylboronic acid (88).
2-Bromo-5-fluorophenylboronic acid (88).
Isopropylmagnesium chloride (36.5 mmol, 2.0 M in THF)
was slowly added to a -42 0C THF (2.0 M) solution of
l-bromo-4-fluoro-2-iodobenzene (87), (10 g, 33.2 mmol)
under N2, and stirred at -42 0C for 2 h.
Triisopropylborate ( 11.4 mL, 49.8 mmol) was added and
the reaction was warmed to room temperature and
stirred overnight. IN NaOH (20 mL) was added and the
mixture stirred for Ih. The pH was adjusted to 3 with
3N HCl, and the sample was extracted (2 x 20 mL) with
EtOAc. The combined organics were dried over MgSO
,filtered through Celite, and the solvent was removed
to obtain (5.75 g, 26.39 mmol) of 2-
bromo-5-fluorophenylboronic acid (88) as a white
solid. 1H NMR (CDCl3) d 7.68-7.64 (IH, dd, J = 9.1,
3.2 Hz), 7.54-7.49 (IH, dd, J = 8.8, 4.8 Hz),
7.08-7.01 (IH, m), 5.76 (2H, s). Example 15
5-(4-chlorophenylsulfonyl)-4-(trifluoromethyl)-4,5-dih
ydro-2 H-pyrazolo[4,3-c]quinoline (M).
2-(Trifluoromethyl)- 1,2,3 ,4-tetrahydroquino line
(90). An ethanol solution (70 mL) of
4-chloro-2-(trifluoromethyl)quinoline (89) (5.48 g,
23.66 mmol), NaOAc (3.88 g, 47.32 mmol) and 10% Pd/C
(500 mg) was placed under 45 psi of H for one day. The
reaction mixture was then filtered through a pad of
Celite and the filtrate was concentrated. The residue
was taken-up in EtOAc and washed with water (3 x 50
ml), brine ( 1 x 10 ml), dried over MgSO , filtered
and concentrated to yield (90) (4.43 g, 93%) as a
clear oil that solidified upon standing and was used
without further purification. 1H NMR (CDCl3) d
7.07-7.02 (m, 2H), 6.75-6.70 (m, IH), 6.60 (d, J =
8.0Hz, IH), 4.09 (br s, 



IH), 3.92-3.84 (m, IH), 2.85-2.81 (m, 2H), 2.15-2.08
(m, 2H); MS m/z 202.1 (M+H) +.
1-(4-Chlorophenylsulfonyl)-2-(trifluoromethyl)- 1,2,3
,4-tetrahydroquinoline (91). To a THF solution (5.5
mL) of (90) (271 mg, 1.34 mmol) at -78 0C was added
/?-BuLi (2.5M in hexanes, 566 mL, 1.41 mmol). After 10
minutes a THF solution (2mL) of 4-
chlorobenzenesulfonyl chloride (341 mg, 1.62 mmol) was
added over a 5 minute period to give a black solution.
The reaction mixture was held at -78 0C one hour and
then warmed to - 30 0C. After 30 minutes the mixture
was cooled to -78 0C, quenched with the addition
ofsaturated NH Cl, warmed to room temperature and
diluted with EtOAc and water. The organic portion was
washed with 0.2 N citric acid (3 x 15 mL), water ( 1 x
15 mL), sat. NaHCO (3 x 15 mL), brine ( 1 x 10 mL),
dried over MgSO , filtered and concentrated to yield
the crude product which was purified by flash
chromatography eluting with 25:1 hexanes/EtOAc to give
(91) (178mg, 35%). 1H NMR (CDCl3) d 7.59 (d, J = 7.7
Hz, IH), 7.42-7.27 (m, 5H), 7.22-7.18 (m, IH), 7.00,
(d, J = 7.1 Hz, IH), 4.91-4.84 (m, IH), 2.40-2.27 (m,
2H), 1.81-1.67 (m, IH), 1.51-1.42 (m, IH); MS m/z
376.0 (M+H)+.
l-(4-Chlorophenylsulfonyl)-2-(trifluoromethyl)-2,3-dih
ydroquinolin-4(l H)-one (92) . To a solution OfH 5IO6
(594 mg, 2.61mmol) in CH3CN (3 mL) was added CrO3 (7
mg, 70.1 mmol). After stirring for a few minutes (9V)
(178 mg, 0.47 mmol) was added to the reddish solution
to give a heterogeneous reaction mixture solution. TLC
analysis (10:1 hexane/EtOAc) after 6 hours determined
no starting material remained so the reaction mixture
was diluted with EtOAc (10 mL) and washed with water
(2 x 10 mL), 5% NaHSO3 (2 x 10 mL), brine ( 1 x 20
mL), dried over MgSO , filtered and concentrated to
give the crude product. Purification by preparative
TLC (2:1 hexanes/EtOAc) gave 92 (37.6 mg, 20%). 1H NMR
(CDCl3) d 7.95-7.92 (m, IH), 7.86-7.83 (m, IH),
7.66-7.56 (m, 3H), 7.45- 7.32 (m, 3H), 5.28-5.23 (m,
IH), 2.84 (dd, J = 19.9, 1.6 Hz, IH), 2.64 (dd, J =
18.7, 7.70 Hz, IH); MS m/z 390.0 (M+H)+.
5-(4-Chlorophenylsulfonyl)-4-(trifluoromethyl)-4,5
-dihydro-2H-pyrazolo [4,3 -clquinoline (94). A
dimethylformamide dimethyl acetal (173 mL) solution of
(92) (34 mg, 87 mmol) was heated at 100 0C for 1 hour.
HPLC/MS analysis of the reaction mixture determined no
starting material remained so the reaction was cooled
to room temperature and diluted with EtOAc (5 mL). The
organic phase was washed with water (3 x 10 mL), brine
( 1 x 20 mL), dried over MgSO4, filtered and
concentrated to give (93) which was used directly in
the next reaction. To an EtOH/glacial HOAc solution
(25:1 v/v, 400 mL) of (93) (39 mg, 90 mmol) was added
hydrazine hydrate (21 mL, 0.45 mmol). The reaction
mixture was stirred 5 days at room temperature,
transferred to a sealed tube and heated at 75 0C for 5
days. The reaction mixture was then cooled to room
temperature, concentrated, and the residue taken up in
EtOAc (10 mL). The organic phase was washed with sat.
NaHCO3 (3 x 20 mL), brine ( 1 x 10 mL), dried over
MgSO4, filtered and concentrated. The crude product
was purified by preparative HPLCto give (94) (6.7 mg,
19% over two steps) as a white powder. 1H NMR (CDCl3)
d 7.88 (dd, J = 7.70, 1.1 Hz, IH), 7.67 (dd, J = 8.5,
1.6 Hz, IH), 7.53 (s, IH), 7.43-7.36 (m, 2H),
7.25-7.17 (m, 4H), 6.03 (q, J = 7.1 Hz, IH); MS m/z
414.0 (M+H)+. Example 16
6-(Trifluoromethyl)pyridine-3-sulfonyl chloride (83).
6-(Trifluoromethyl)pyridine-3-sulfonyl chloride (83).
Thionyl chloride (31 mL, 0.43 mol) was slowly added to
175 mL of water at 0 0C. During the addition the
temperature was maintained between 0-5 0C. After
addition the solution was warmed to 15 0C and 0.47 g
(4.8 mmol) of CuCl was added. The solution was diluted
with 100 mL of water and cooled back to 0 0C. A
solution of 7.21 g (0.10 mol) OfNaNO in 100 mL of
water was slowly added to a solution of 15.39 g (0.10
mol) of 5-amino-2-(trifluoromethyl)pyridine (95) in
125 mL of cone. HCl at 0 0C. During addition the
temperature was maintained between 0-5 0C. This
mixture was then slowly added to the above prepared
solution so as to maintain a temperature between 0-5
0C. A voluminous precipitate formed. The mixture was
stirred for an additional 30 min after addition and
the solid was then collected by filtration. The solid
was washed with water and dissolved in CHCl . The
solution was dried over MgSO , filtered and the
solvent was removed to afford 18.03 g (77%) of
sulfonyl chloride (83) as a tan solid. 1H NMR (CDCl3)
d 9.34 (d, J = 2.2 Hz, IH), 8.53 (dd, J = 8.4, 2.2 Hz,
IH), 7.98 (d, J = 8.4 Hz, IH).Example 17
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-
lH-imidazo [1,2-a] pyr azolo [4,3- e]pyrimidine 104).
l-(3-Iodo-l-((2-(trimethylsilv pethoxy)methyl)-l
H-pyrazol-4-v pethanoU96). To a stirring mixture of
l-(2-hydroxyethyl)piperidine (149 mg, 1.09 mmol) in
dry CH Cl (25 mL) under N at room temperature was
added Ti(IOPr) . After 1 h of stirring, the reaction
mixture was cooled to 0 0C and a 2.0 M solution of
dimethyl zinc in toluene (17 mL, 33 mmol) was added.
After 30 min, a solution of aldehyde (69) (1.45 g,
5.45 mmol) in CH Cl (2 mL) was added and the reaction
was stirred overnight. The reaction mixture was
quenched with IN HCl and the layers were separated.
The aqueous layer was extracted with CH2Cl2 (3 x 10
mL). The combined organic layers were dried over
MgSO4, filtered, and concentrated under reduced
pressure. The residue was flash chromatographed with
9:1, 4:1, and 3:1 hexanes:EtOAc as the eluant to yield
1.3 g (85%) of (96) as a colorless oil. The product
was analyzed by HPLC/MS using Method 1. Retention time
= 2.199 min. MS m/z 369.0 (M+H)+. 1H NMR (300 MHz,
CDCl3) d 7.45 (s, IH), 5.38 (s, 2H), 4.79 (q, J = 6.1
Hz, IH), 3.58 (t, J = 7.7 Hz, 2H), 1.53 (d, J = 6.1
Hz, 3H), 0.91 (t, J = 8.2 Hz, 2H), -0.03 (s, 9H).
4-(l-Azidoethv p-3-iodo-l-((2-(trimethylsilv
pethoxy)methv p-lH-pyrazole (97). To a stirring
mixture of the alcohol (96) (1.2 g, 3.26 mmol) in THF
(0.5 M, 6.5 mL) at room temperature was added DBU (843
mg, 5.54 mmol), followed by DPPA (1.5 g, 5.54mmol).
The resulting mixture slowly turned dark brown, and it
was slowly warmed up to 45 0C. The reaction mixture
was cooled to room temperature and then diluted with
CH Cl and quenched with brine. The layers were
separated. The aqueous layer was extracted with CH2Cl2
(3 x 25 mL). The combined organic extracts were dried
over MgSO , filtered, and concentrated under reduced
pressure. The residue was flash chromatographed with
10:1 and 9:1 hexanes:EtOAc as eluant to yield 1.1 g of
(97) as a colorless oil. The product was analyzed by
HPLC/MS using Method 1. Retention time = 2.076 min. MS
m/z 394.0 (M+H)+; 1H NMR (300 MHz, CDCl3) d 7.47 (s,
IH), 5.41 (s, 2H), 4.47 (q, J = 7.0 Hz, IH), 3.58 (t,
J = 8.1 Hz, 2H), 1.53 (d, J = 6.6 Hz, 3H), 0.91 (t, J
= 8.2 Hz, 2H), -2.0 (s, 9H).
l-(3-Iodo-l-((2-(trimethylsilyl)ethoxy)methyl)-l
H-pyrazol-4-yl)ethanamine (98). To a stirring mixture
of the azide (97) (270 mg, 0.7 mmol) in THF/water was
added PPh3 (545 mg, 2.08 mmol) and Et3N (0.58 mL, 4.15
mmol). The reaction mixture was warmed to 50 0C and
stirred overnight. The reaction mixture was quenched
with water and extracted with EtOAc. The combined
organic layers were dried over MgSO , filtered, and
concentrated under reduced pressure. The residue was
flash chromatographed with 2:1, 1:1 hexanes/EtOAc and
10:1:0.1 EtOAc/MeO H/NH4OH to give 240 mg of compound
(98) as a colorless oil. The product was analyzed by
HPLC/MS using Method 1. Retention time = 1.576 min. MS
m/z 368.1 (M+H)+; 1H NMR (300 MHz, CDCl3) d 7.66 (s,
IH), 5.37 (s, 2H), 4.17 (q, J = 6.9 Hz, IH), 3.59 (t,
J = 7.8 Hz, 2H), 1.56 (d, J = 6.5 Hz, 3H), 0.91 (d, J
= 8.2 Hz, 2H), -1.3 (s, 9H). 4-Chloro-N-( 1-(3-iodo-
1-((2-(trimethylsilv0ethoxy)methv0- lH-pyrazol-4-
yDethyDbenzenesulfonamide (99). To a stirring mixture
of amine (98) (100 mg, 0.27 mmol) in CH2Cl2 (1.0 mL)
at room temperature was added 4-chlorobenzenesulfonyl
chloride (3), ( 111 mg, 0.55 mmol), Et3N, and DMAP (4
mg). The reaction mixture was reacted for 4 h or until
all the starting material was consumed. The resulting
mixture was diluted with NaHCO 3 and extracted with
EtOAc. The residue was flash chromatographed with 2:1,
1:1 and 1:2 hexanes/EtOAc to give 70 mg of (99) as a
colorless oil. The product was analyzed by HPLC/MS
using Method 1. Retention time = 2.906 min. MS m/z
564.0 (M+Na)+. 5-(4-Chlorophenylsulfonyl)-4-methyl-
1-((2-(trimethylsilyl)ethoxy)methv0-4,5-dihvdro-
IHimidazori, 2-alpyrazolor4,3-elpyrimidine (100).To a
stirring mixture of sulfonamide (99) ( 110 mg, 0.2
mmol) in deoxygenated dioxane (0.5 M) was added ra
-L,L^-dimethylcyclohexane-l,2-diamine ( 114 mg, 0.812
mmol), CuI (38 mg, 0.2 mmol), CsCO3 (263 mg, 0.81
mmol), and 2-bromo-l H-imidazole (38 mg, 0.24 mmol).
The reaction mixture was quickly warmed to 110 0C and
stirred for 1 h. The crude mixture was directly loaded
onto a silica gel column and chromatographed to give
78 mg (80%) of (100) as a colorless oil. The product
was analyzed by HPLC/MS using Method 2. Retention time
= 1.429 min. MS m/z 480.1 (M+H)+.
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-
lH-imidazo[ 1,2-a]pyrazolo| 4,3- elpyrimidine (101) .
Pyrimidine (100) was stirred in 4N HCl in dioxane (10
mL) and 6 N aqueous HCl (2 mL) for 18 hours. The
solution was concentrated to yield compound (101 ) as
a yellow solid. The desired product was further
purified by preparative HPLC using the specified
column type and analyzed using Method 1 to give a
white solid. MS(ESI) m/z 350.0 (M+H)+. Retention time
= 1.139 min. 1U NMR (300 MHz, CDCl3) d 7.74-7.72 (m,
2H), 7.37-7.35 (m, 2H), 7.32 (s, 2H), 7.08-7.07 (m,
IH), 5.78 (q, J = 5.7 Hz, IH), 1.36 (d, J = 6.6 Hz,
3H). Example 18
4-Cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2 H-pyrazolo[4,3- c][l,8]naphthyridine
(108).3-(2-Bromopyridin-3 -yl)- 1-(methoxymethyl)-
lH-pyrazole-4-carbaldehyde (104). To a solution of
potassium phosphate (4.78 g, 22.5 mmol) in a 1:1
ethylene glycol dimethylether (10 niL) and H O (10
niL) mixture was added 2-bromopyridine-3-boronic acid
pinacol ester (102) (2.13 g, 7.52 mmol). The reaction
mixture was stirred at room temperature for 10 minutes
before aldehyde (103) (1.00 g, 3.75 mmol) and
palladium tetrakistriphenylphosphine (0.43 g, 0.37
mmol) were added. The reaction mixture was microwaved
at 125 0C for 25 minutes. The reaction mixture was
then diluted with EtOAc (25 mL) and the two layers
were separated. The organic layer was washed with
saturated aqueous NaCl (15 mL), dried over MgSO ,
filtered and concentrated. The resulting residue was
purified by flash chromatography (50% EtOAc in
hexanes) to afford (104) (0.68 g, 61%). MS (ES) m/z
295.9, 297.9 (M+H)+. V-((3-(2-Bromopyridin-3-yl)-l
-(methoxymethyl)-
lH-pyrazol-4-yl)(cyclopropyl)methyl)-4-
(trifluoromethyl)benzenesulfonamide (106). To a
solution of (104) (0.68 g, 2.30 mmol) in THF (10 mL)
was added sulfonamide (72) (0.77 g, 3.45 mmol),
followed by titanium (IV) isopropoxide (1.30 g, 4.6
mmol). The reaction mixture was stirred at room
temperature for 18 h. The reaction mixture was then
diluted with EtOAc (15 mL), and then quenched with
saturated aqueous NaCl (3 mL). The mixture was stirred
for 10 minutes, and then was filtered through a pad of
Celite. The two layers were separated. The organic
layer was dried over MgSO , filtered and concentrated.
The resulting imine, (105), was used in the next
reaction without purification. To a solution of (105)
in THF at -78 0C was added slowly cyclopropylmagnesium
bromide (0.5M in THF, 9.20 mL, 4.60 mmol). The
reaction mix was stirred for 2 h at -78 0C, then
diluted with EtOAc (20 mL) and quenched with saturated
aqueous NH4Cl (10 mL). The mixture was warmed to room
temperature and the two layers were separated. The
organic layer was washed with saturated aqueous NaCl
(15mL), dried over MgSO4, filtered and concentrated.
The resulting residue was purified by flash
chromatography (50% EtOAc in hexanes) to afford (106)
(0.66 g, 53% over two steps). MS (ES) m/z 544.8 and
546.8 (M+H)+.
4-Cvclopropyl-2-(methoxymethyl)-5-(4-(trifluoromethyl)
phenylsulfonyl)-4,5-dihvdro-2 Hpyrazolor4.3-
ciri.81naphthyridine (107). Sulfonamide (106) (0.30 g,
0.55 mmol) was dissolved in DMSO ( 1 mL) and nitrogen
was bubbled through the solution for 1 h. In a
separate flame-dried flask, copper iodide (0.42 g,
2.20 mmol) and cesium acetate (1.05 g, 5.50 mmol) were
combined. The reaction flaskwas evacuated, then
refilled with nitrogen. This pump/purge process was
repeated three times. The DMSO solution of sulfonamide
(106) was added to the reaction flask and the flask
was plunged into a preheated, 80 0C oil bath. The
reaction mixture was stirred for 2 h at 80 0C, and
then cooled to room temperature. The mixture was
diluted with Et2O (15 mL) and washed with H O (10 mL).
The organic layer was dried over MgSO , filtered and
concentrated. The resulting residue was purified by
flash chromatography (50% EtOAc in hexanes) to afford
(107) (0.16 g, 62%). MS (ES) m/z 464.9 (M+H)+.
4-Cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2 H-pyrazolo| 4,3- cirUlnaphthyridine (108).
To a solution of pyrazolonaphthyridine (107) (0.21 g,
0.45 mmol) in 4N HCl in dioxane (5 mL) was added 12%
HCl (0.15 mL). The reaction mixture was stirred for 18
h at room temperature. The reaction mixture was
diluted with EtOAc (15 mL), and the temperature was
decreased to 0 0C. The reaction mixture was quenched
with the addition of IM NaOH until pH 7. The two
layers were separated. The aqueous layer was washed
with EtOAc (20 mL, 3x). The combined organic layers
were dried over MgSO , filtered and concentrated. The
resulting residue was purified by flash chromatography
(50% EtOAc in hexanes) to afford (108) (0.14 g, 42%).
1H NMR (CDCl3) d 8.32 (dd, J = 4.8, 1.6 Hz, IH), 8.19
(d, J = 8.3 Hz, 2H), 8.07 (dd, J = 7.6, 1.5 Hz, IH),
7.72 (d, J = 8.3 Hz, 2H), 7.52 (s, IH), 7.16 (dd, J =
7.6, 4.9 Hz, IH), 5.45 (d, J = 8.1 Hz, IH), 1.15 (m,
IH), 0.51 (m, 2H), 0.38 (m, IH), 0.21 (m, IH); 13C NMR
(75 MHz, CDCl3) d 159.9, 148.5, 148.1, 144.7, 141.2,
134.6, 134.2, 131.4, 128.9, 126.3, 125.8, 125.7,
121.5, 120.9, 116.0, 57.7, 18.0, 5.07, 2.67. MS (ES)
m/z 420.9 (M+H)+.Example 19
4-Cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2H-pyrazolo[4,3- c][l,5]naphthyridine (115).
min. Ethyl 3-(3-bromopyridin-2-yl)-3-oxopropanoate (
110). To a suspension of 3-bromo-2-pyridine-carboxylic
acid (109) (2.00 g, 9.90 mmol) in THF (10 niL) was
added carbonyl diimidazole (1.61 g, 9.90 mmol). The
reaction mix was stirred for 18 h at room temperature.
In a separate, flame-dried flask, potassium
ethylmalonate (3.37 g, 19.8 mmol) was suspended in
CH3CN (40 mL) and Et3N (3.00 g, 29.7 mmol) was added.
The temperature was decreased to 0 0C. Magnesium
chloride (2.35 g, 24.7 mmol) was added in two portions
and the reaction mix was stirred at room temperature
for 5 h. The temperature was then decreased to 0 0C
and the THF solution of (109) was added slowly. The
reaction mix was stirred at 0 0C for 10 minutes, then
was warmed to room temperature and stirred for 18 h.
The reaction mix was concentrated, and the resulting
residue was suspended in toluene (70 mL). The
temperature was decreased to 0 0C and the reaction mix
was quenched by the slow addition of 12% HCl (50 mL).
The reaction mix was warmed to room temperature and
stirred for 30 minutes. The two layers were separated,
and the aqueous layer was washed with EtOAc (50 mL,
3x). The combined organic layers were washed with
saturated aqueous NaHCO 3 (50 mL), dried over MgSO ,
filtered andconcentrated. The resulting residue was
purified by flash chromatography (30% EtOAc in
hexanes) to afford (HO) (2.09 g, 78%). MS (ES) m/z
271.9, 273.9 (M+H) +. Ethyl
5-(3-bromopyridin-2-yl)-l-ter -butyl-l
H-pyrazole-4-carboxylate ( 111). The b-ketoester (110)
(0.90 g, 3.31 mmol) was dissolved in dimethylformamide
dimethylacetal (3 mL), and was heated to 50 0C for 15
min. The reaction mix was cooled to room temperature
and concentrated. The resulting residue was dissolved
in EtOH (15 mL) and te/t-butylhydrazine hydrochloride
(0.49 g, 4.97 mmol) was added followed by three drops
of concentrated HCl. The reaction mix was stirred at
room temperature for 10 minutes, and then was
microwaved at 150 0C for 25 min. The reaction mixture
was concentrated. The resulting residue was dissolved
in EtOAc (25 mL) and was washed with H2O (10 mL) and
saturated aqueous NaHCO (10 mL). The organic layer was
dried with MgSO , filtered and concentrated. The
resulting residue was purified by flash chromatography
(20% EtOAc in hexanes) to afford ( 1111(1.47 g, 60%).
MS (ES) m/z 351.9, 353.9 (M+H) +.
5-(3-Bromopyridin-4-yD- 1- r -butyl-
lH-pyrazole-4-carbaldehyde ( 112). To a solution of (
i n ) (1.00 g, 2.83 mmol) in Et2O (10 mL) at -78 0C
was added diisobutylaluminum hydride (IM in toluene,
7.09 mmol). The reaction mix was stirred at -78 0C for
1.5 h, and then was quenched with a 1:1 mixture of
Celite and Na2S2O 5H2O (2.5 g). The reaction mix was
stirred while warming to room temperature and then was
filtered and concentrated. The resulting residue was
dissolved in CH2Cl2 (20 mL) and MnO2 (2.46 g, 28.3
mmol) was added. The reaction mix was stirred at room
temperature for 48 h. The reaction mixture was
filtered through a pad of Celite and was concentrated.
The resulting residue was purified by flash
chromatography (50% EtOAc in hexanes) to afford (112)
(0.27 g, 32%). MS (ES) m/z 307.9, 309.9 (M+H)+.
L/-((5-(3-Bromopyridin-2-yl)-l-ter -butyl-l
H-pyrazol-4-yl)(cyclopropyl)methyl)-4-
(trifluoromethyl)benzenesulfonamide ( 113). To a
solution of (112) (0.25 g, 0.81 mmol) in THF (5 mL)
was added sulfonamide (72) (0.27 g, 1.21 mmol),
followed by titanium (IV) isopropoxide (0.46 g, 1.62
mmol). The reaction mix was stirred at room
temperature for 18 h. The reaction mix was diluted
with EtOAc (10 mL), and then quenched with saturated
aqueous NaCl (3 mL). The reaction mix was stirred for
10 minutes, and then was filtered through a pad of
Celite. The two layers were separated. The organic
layer was dried with MgSO , filtered and concentrated.
To a solution of the resulting residue THF (5 mL) at
-78 0C was added slowly cyclopropylmagnesiumbromide
(0.5M in THF, 16.2 mL, 8.1 1 mmol). The reaction
mixture was stirred for 2 h at -78 0C, then diluted
with EtOAc (20 mL) and was quenched with saturated
NH4Cl(aq) (10 mL). The reaction mix was warmed to room
temperature and the two layers were separated. The
organic layer was washed with saturated aqueous NaCl
(15 mL), dried over MgSO , filtered and concentrated.
The resulting residue was purified by flash
chromatography (30% EtOAc in hexanes) to afford ( 113)
(0.17 g, 45% over two steps). MS (ES) m/z 556.9 and
558.9 (M+H)+. l-ter
-Butyl-4-cyclopropyl-5-(4-(trifluoromethyl)phenylsulfo
nyl)-4,5-dihydro-l Hpyrazolo| 4,3-c || l,5
|naphthyridine ( 114). Sulfonamide (113) (0.82 g, 0.15
mmol) was dissolved in DMSO ( 1 mL) and nitrogen was
bubbled through for 1 h. In a separate flame-dried
flask, copper iodide (0.1 1 g, 0.59 mmol) and cesium
acetate (0.28 g, 1.48 mmol) were combined. The
reaction flask was evacuated, and then refilled with
nitrogen. The pump/purge process was repeated three
times. The DMSO solution of sulfonamide (113) was
added to the reaction flask and the flask was plunged
into a preheated, 80 0C oil bath. The reaction mixture
was stirred for 1 h at 80 0C, and then cooled to room
temperature. The reaction mixture was diluted with Et
O (15 mL) and washed with water (10 mL). The organic
layer was dried over MgSO , filtered and concentrated.
The resulting residue was purified by flash
chromatography (30% EtOAc in hexanes) to afford (114)
(0.05 g, 66%). MS (ES) m/z 477.0 (M+H)+.
4-Cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-2 H-pyrazolo[4,3- ciri.51naphthyridine (
115). A solution of (114) (0.05 g, 0.09 mmol) in
formic acid ( 1 mL) was plunged into a preheated 80 0C
oil bath. The reaction mixture stirred for 2 h at 80
0C and then cooled to room temperature. The mixture
was concentrated and the resulting residue was
dissolved in CH Cl (10 mL) and washed with water (5
mL). The organic layer was dried over MgSO4, filtered
and concentrated. The resulting residue was purified
by flash chromatography (50% EtOAc in hexanes) to
afford ( 115) (0.03 g, 63%). 1H NMR (300 MHz, CDCl3) d
8.62 (dd, J = 4.8, 1.2 Hz, IH), 8.27 (dd, J = 8.2, 1.2
Hz, IH), 7.36 (m, 6H), 5.12 (d, J = 7.5 Hz, IH), 1.05
(m, IH), 0.45 (m, 2H), 0.19 (m, IH); 13C NMR (75 MHz,
CDCl3) d 147.7, 141.6, 141.0, 136.7, 135.6, 133.5,
129.9, 127.3, 125.5, 125.4, 123.2, 117.7, 58.7, 30.3,
17.0, 3.32, 2.82; MS (ES) m/z 420.9 (M+H)+.Example 20
5-(Trifluoromethyl)pyridine-2-sulfonamide (117).
5-(Trifluoromethyl)pyridine-2(l H)-thione (116),
10.Og, 55.8 mmol) was placed in a flask containing 100
niL of water and 50 rnL of acetic acid. The mixture
was cooled to 0 0C and chlorine gas was bubbled into
the mixture for 45-60 minutes. Water (100 mL) was
added and a precipitate formed which was collected by
filtration. This solid was cooled in an ice bath and
in a separate flask 100 mL of cone. NH OH was also
cooled in an ice bath. After 10 minutes, the cooled NH
OH solution was added to the solid and the mixture was
stirred overnight at room temperature. The mixture was
then extracted with Et2O (100 mL). The aqueous layer
was collected and concentrated to give crude product
that was purified by column chromatography on silica
gel using EtOAc/hexanes gradients to afford 1.30 g of
( 117) (10%) as an off-white solid. Example 2 1
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-ol (119). 118 119 To a
solution of ( 118) (0.37 g, 0.78 mmol) in CH2Cl2 (5
mL) at 0 0C was added ethane thiol ( 1 mL) and BF3
Et20 (0.39 mL, 3.15 mmol). The reaction mixture was
stirred for 18 h while warming to room temperature. A
second aliquot of BF3 Et20 (0.39 mL, 3.15 mmol) was
added and the reaction mixture was heated to 50 0C for
3 h. The mixture was then cooled to room temperature,
diluted with EtOAc (10 mL), and washed with water (10
mL) and saturated aqueous NaCl (10 mL). The organic
layer was dried over MgSO , filtered and concentrated.
The resulting residue was purified by preparative HPLC
to afford (119) (0.21 g, 72%). 1H NMR (CD3CN) d 7.44
(d, J = 8.4 Hz, IH), 7.27 (s, IH), 7.17 (d, J = 2.5
Hz, IH),7.17 (s, 4H), 6.83 (dd, J = 8.4, 2.5 Hz, IH),
6.38 (bs, IH), 5.57 (q, J = 6.9 Hz, IH), 1.21 (d, J =
6.9 Hz, 3H); 13C NMR (75 MHz, CD3CN) d 158.1, 139.5,
137.0, 134.8, 129.6, 129.2, 127.2, 124.6, 118.2,
117.8, 117.2, 116.0, 55.2, 50.9, 23.3; MS (ES) m/z
375.9 (M+H) +. Example 22
9-Fluoro-6-(4-fluorophenylsulfonyl)-5-methyl-5,6-dihyd
ropyrimido[5,4-c]quinolin-2- amine (121). A solution
of guanidine hydrochloride (0.49 mmol) and NaOEt (21%
wt in EtOH, 1.34 mmol) was added to a reaction vial
containing compound (120) (0.45 mmol) in EtOH ( 1.5
ml). The vial was heated for 5 minutes at 100 0C in a
microwave and was subsequently filtered and purified
by preparative HPLC to afford compound (121} (27%). 1H
NMR (CD3OD) d 8.13 (s, IH), 7.85-7.79 (m, 2H),
7.51-7.45 (m, IH), 7.34-7.29 (m, 2H), 7.17-7.12 (m,
IH), 7.02-6.96 (m, 2H), 6.76-6.69 (m, IH), 5.57-5.50
(q, J = 6.9 Hz, IH), 1.31-1.28 (m, 3H). MS m/z 388.9
(M+H) +. Example 23 



5-(4-Chlorophenylsulfonyl)-3-(difluoromethyl)-4,5-dihy
dro-2 H-pyrazolo[4,3-c]quinoline 023)
l-(4-CMorophenylsulfonyl)-3-(2.2-difluoroacetyl)-23-di
hvdroquinolin-4(lfl)-one (122). Ketone (5) (481 mgs,
1.5 mmol) was dissolved in ethyl difluoroacetate (3.15
mL, 30 mmol), THF ( 1 mL) and dry ethanol ( 1 mL). To
the reaction mixture was added 21% sodiumethoxide in
ethanol (1.68 mL, 4.5 mmol). The solution was then
stirred at ambient temperature. After 4h, LC-MS
analysis showed partial conversion and the reaction
continued at room temperature for an additional 14h.
Evaporation of the amber reaction mixture under a
stream of nitrogen resulted in intermediate (122), MS
(ES) m/z 422.0 (M+Na)+.
5-(4-Chlorophenylsulfonyl)-3-(difluoromethyl)-4,5-dihy
dro-2 H-pyrazolo[4,3-clquinoline (123) . To a
suspension of intermediate (122) (239 mgs, 0.6 mmol)
and glacial acetic acid (3 mL) was added anhydrous
hydrazine (30 mL, 0.6 mmol). The solution was stirred
under nitrogen and heated at 90 0C for 3h, followed by
cooling to ambient temperature. Upon complete
consumption of (87) by LC-MS, the reaction mixture was
evaporated by rotary evaporation. The resulting
residue was dissolved in acetonitrile (5 mL) and
purified by reverse-phase preparative HPLC, resulting
in 172 mgs of compound (123) . MS (ES) m/z 396.0
(M+H)+. 1H NMR (CDCl3) d 7.90-7.83 (m, 2H), 7.52-7.43
(m, IH), 7.42-7.35 (m, 2H), 7.27 (m, IH), 7.19-7.04
(m, 3H), 5.05 (s, 2H). 13C NMR (CDCl3) d 139.2, 138.8,
135.8, 134.4, 129.5, 129.4, 128.4, 128.3, 128.0,
122.1, 121.7, 113.9, 110.8, 110.7, 107.7, 50.6, 42.8.
Example 24 Ethyl
5-(4-chlorophenylsulfonyl)-4,5-dihydro-2 H-pyrazolo
[4,3-c] quinoline-3- carboxylate 125) 6O0C 124 125
Ethyl
2-(l-(4-chlorophenylsulfonyl)-4-oxo-l,2,3,4-tetrahydro
quinolin-3-yl)-2-oxoacetate The ketone (5) (963 mgs,
3.0 mmol) was dissolved in diethyl oxalate (4.1 mL, 30
mmol), THF (2 mL) and dry ethanol (2 mL). To the
reaction mixture was added 1% sodium ethoxide in
ethanol (3.36 mL, 9.0 mmol). The solution was placed
under nitrogen and allowed to stir at ambient
temperature for Ih, followed by heating at 60 0C for
Ih. Theresulting mixture was concentrated by rotary
evaporation, dissolved in MeOH (14 rnL) and purified
by reverse-phase preparative HPLC to afford 260 mgs of
compound (124) . MS (ES) m/z 421.9 (M+H)+. Ethyl
5-(4-chlorophenylsulfonyl)-4,5 -dihydro-2H-pyrazolo
[4,3 -c]quinoline-3 -carboxylate (125). To a
suspension of intermediate (124) (260 mgs, 0.62 mmol)
and glacial acetic acid (2 mL) was added anhydrous
hydrazine (35 mL, 0.62 mmol). The solution was stirred
under nitrogen and heated at 90 0C for 6h, followed by
cooling to ambient temperature. Upon complete
consumption of (124) by LC-MS, the reaction mixture
was evaporated by rotary evaporation. The resulting
residue was dissolved in methanol (6 mL) and purified
by reverse-phase preparative HPLC, resulting in 107
mgs of compound (125) . MS (ES) m/z All.9 (M+H)+.
1HNMR (CDCl3) d 7.84-7.80 (dd, 2H), 7.74-7.74 (dd,
2H), 7.49-7.38 (m, 2H), 7.17-7.04 (m, 2H), 5.10 (s,
2H), 4.54-4.47 (q, 2H), 1.53-1.48 (t, 3H). 13C NMR
(CDCl3) d 159.0, 145.2, 139.4, 136.0, 134.9, 129.9,
129.7, 129.3, 129.0, 128.4, 128.3, 128.2, 128.1,
124.3, 122.7, 115.6, 62.0, 43.1, 14.4. Example 25
Ethyl
5-(4-chlorophenylsulfonyl)-8-fluoro-4,5-dihydro-2
H-pyrazolo [4,3-c] quinoline-3- carboxylate (127).
Ethyl
2-(l-(4-chlorophenylsulfonyl)-6-fluoro-4-oxo-l,2,3,4-t
etrahydroquinolin-3-yl)-2- oxoacetate (126). The
ketone Q2) (1017 mgs, 3.0 mmol) was heated to
dissolution in diethyl oxalate (4.1 mL, 30 mmol), THF
(2 mL) and dry ethanol (2 mL). To the reaction mixture
was added 21% sodium ethoxide in ethanol (3.36 mL, 9.0
mmol). The solution was stirred under nitrogen at
ambient temperature for Ih, followed by heating at 60
0C for Ih. The resultingmixture was concentrated by
rotary evaporation and carried forward crude. Compound
(126) MS (ES) m/z 440.0 (M+H)+. Ethyl
5-(4-chlorophenylsulfonyl)-8-fluoro-4,5-dihvdro-2
H-pyrazolor4,3-clquinoline-3- carboxylate (127). To a
suspension of intermediate (126) (3.0 mmol) and
glacial acetic acid (10 mL) was added anhydrous
hydrazine (168 mL, 3.0 mmol). The solution was stirred
under nitrogen and heated at 90 0C for 5h, followed by
cooling to ambient temperature. Upon complete
consumption of (126) by LC-MS, the reaction mixture
was evaporated by rotary evaporation. The resulting
residue was dissolved in methanol (12 mL) and purified
by reverse-phase preparative HPLC, resulting in 379
mgs of compound (127). MS (ES) m/z 435.9 (M+H)+. 1H
NMR (CDCl3) d 7.81-7.76 (dd, 2H), 7.47-7.43 (dd, 2H),
7.16-7.06 (m, 3H), 5.07 (s, 2H), 4.54-4.46 (q, 2H),
1.53-1.48 (t, 3H). 13C NMR (CDCl3) d 163.5, 160.2,
159.0, 139.4, 135.8, 131.0, 130.9, 130.7, 128.4,
128.3, 116.0, 115.7, 115.6, 109.7, 109.4, 61.9, 50.8,
43.1, 14.4. Example 26
5-(4-Chlorophenylsulfonyl)-3-(methylsulfonyl)-4,5-dihy
dro-2 H-pyrazolo[4,3-c]quinoline (131).MeOH , CH2CI2 ,
Guanidine-HCI, NaHCO3, mCPBA, reflux, 2 1 h 16 h
3-(Bis(methylthio)methyl)-l-(4-chlorophenylsulfonyl)-2
,3-dihvdroquinolin-4(l H)-one (128) A solution of (5)
(506 mg, 1.57 mmol) and carbon disulfide (239 mg,
0.189 mL, 3.15 mmol) in tetrahydrofuran (10 mL) was
treated with potassium tert-butoxidc (441 mg, 3.93
mmol) and stirred for 45 min. The mixture was then
treated with iodomethane (1.12g, 0.49 mL), 7.9 mmol)
and stirred at ambient temp for 1.5 h. The mixture was
diluted with sat. aq sodium bicarbonate (25 mL) and
extracted with ethyl acetate (2 x 25 mL). The combined
organic extracts were washed with water (20 mL) and
brine (10 mL), then dried (sodium sulfate), filtered
and evaporated in vacuo to give (128) as a yellow oil
(645 mg, 92% crude). 5-(4-Chlorophenylsulfonyl)-3
-(methylthio)-4,5 -dihydro- lH-pyrazolo [4,3
-c]quinoline (129) The ketene dithioacetal (128) (615
mg, 1.44 mmol) was taken up into ethanol (10 mL) and
treated with hydrazine hydrate (87 mg, 0.084 mL, 1.73
mmol). Tetrahydrofuran (2 mL) was added to give a
homogeneous solution, which was stirred for 4 h. The
mixture was diluted with water (25 mL) and extracted
with ethyl acetate (2 X 25 mL). The combined organic
extracts were washed with water (25 mL) and brine (10
mL), then dried (sodium sulfate), filtered and
evaporated in vacuo to give a crude residue which was
purified by silica gel flash chromatography (eluted
2:1 hexanes/ethyl acetate) to give (129) (373 mg, 66%)
as atan solid. Mass spectrum: MS (ES) m/z 392.0
(M+H)+. 1H NMR (CDCl3) d 7.81 (d, J = 7.7 Hz, IH),
7.60 (m, IH), 7.45-7.34 (m, 2H), 7.16 (d, J = 8.2 Hz,
2H), 7.08 (d, J = 8.2 Hz, 2H), 4.87 (s, 2H), 2.41 (s,
3H). 13C NMR (CDCl3) d 139.2, 136.3, 134.9, 129.1,
128.9, 128.4, 128.0, 122.4, 42.7.
5-(4-Chlorophenylsulfonyl)-3 -(methylsulfonvD-4,5
-dihydro-2H-pyrazolo [4,3 -cl quinoline (131) A
solution of (129) (307 mg, 0.78 mmol) in methylene
chloride (10 mL) was treated with mCPBA (assay: 77%,
527 mg, 2.35 mmol) and stirred for 16 h. The mixture
was diluted with ethyl acetate (50 mL) and washed with
diluted aq sodium bicarbonate (2 x 25 mL). The
volatiles were removed in vacuo and the residue was
purified by silica gel flash chromatography (eluted
1:1 hexanes/ethyl acetate) to give (131 ) as a white
solid (290 mg, 87%) Mass spectrum: MS (ES) m/z 424.0
(M+H)+. 1H NMR (DMSO d6) d 7.75 (m, IH), 7.65-7.54 (m,
3H), 7.35 (d, J = 8.8 Hz, 2H), 7.12 (d, J = 8.2 Hz,
2H), 5.1 1 (s, 2H), 3.33 (s, 3H). 13C NMR (DMSO d6) d
133.7,130.7, 128.7, 128.1, 124.8, 124.1, 124.1, 123.8,
123.7, 123.3, 117.9, 38.6, 37.6.
6-(4-Chlorophenylsulfonyl)-4-methoxy-5
,6-dihydropyrimido [5,4-clquinolin-2-amine (130) The
ketene dithioacetal (128) (0.58g, 1.36 mmol) was taken
up into methanol (10 mL) and treated with guanidine
hydrochloride (0.260 g, 2.77 mmol) the mixture was
stirred for 16 h whereupon TLC analysis indicated no
condensation had taken place. Sodium bicarbonate (300
mg) was added and the mixture was heated to reflux for
2 1 h. The mixture was cooled to ambient temp and
diluted with water (15 mL); then extracted with ethyl
acetate (3 x 25 mL). The extracts were dried (sodium
sulfate), filtered and concentrated in vacuo to give a
residue, which was purified by silica gel
chromatography (eluted 1:1 hexanes/ethyl acetate) to
give 190 mg of (130) . MS m/z 403.0 (M+H)+. 1H NMR
(CDCl3) d 7.98 (dd, J = 1.1, 7.7 Hz, IH), 7.75 (d, J =
8.2 Hz, IH), 7.51 (m, IH), 7.39 (m, IH), 7.18 (d, J =
8.8 Hz, 2H), 7.10 (d, J = 8.8 Hz, 2H), 4.87 (br s,
2H), 4.76 (s,2H), 3.92 (s, 3H). 13C NMR (CDCl3) d
166.0, 162.9, 156.6, 139.5, 137.8, 136.5, 131.1,
128.9, 128.6, 128.2, 128.0, 127.7, 125.3, 99.9, 53, 7,
42.4.Example 27
5-(4-Chlorophenylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-3-ol. Prepared by treatment
of ethyl l-(4-chlorophenylsulfonyl)-4-oxo-l,2,3,4-
tetrahydroquinoline-3-carboxylate, which was prepared
from compound (5) using triethyl phosphonoformate and
NaH in THF, with hydrazine in AcOH. MS m/z 361.9
(M+H)+. 1H NMR (CD3OD) d 7.74 (m, IH), 7.42-7.37 (m,
3H), 7.25-7.16 (m, 4H), 4.82 (s, 4H). Example 28
8-Fluoro-4-methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline. Prepared as described
in Example 10 using 3-pyridinesulfonyl chloride and
tert-butyl 3-(4-fluorophenylamino)butanoate, which was
prepared from compound (25) and Afluoroaniline as
described for compound (26) in Example 4. MS m/z 345.0
(M+H)+. 1H NMR (CD3OD) d 8.52-8.50 (dd, J = 4.9, 1.3
Hz, IH), 8.30-8.29 (d, J = 1.8 Hz, IH), 7.81-7.77 (dd,
J = 8.9, 4.9 Hz, IH), 7.61-7.57 (m, IH), 7.46 (s, IH),
7.37-7.33 (dd, J = 8.7, 3.0 Hz, IH), 7.27- 7.17 (m,
2H), 5.76-5.73 (q, J = 6.9 Hz, IH), 1.29-1.27 (d, J =
6.9 Hz, 3H). Example 29
5-(4-Chlorophenylsulfonyl)-8-fluoro-4-methyl-4,5-dihyd
ro-2H-pyrazolo[4,3-c]quinoline Q49). 136 137ter
t-Butyl 3-(4-fluorophenylamino)butanoate (132). To a
1,2-dichloroethane solution (146 niL) of
4-fluoroaniline (4.06 g, 36.5 mmol) was added
tert-butyl acetoacetate (25) (6.05 niL, 36.5 mmol) and
glacial acetic acid (3.0 mL, 47.5 mmol). Sodium
triacetoxyborohydride ( 11.6 g, 54.8 mmol) was added
in portions and the reaction was stirred overnight at
room temperature. Saturated aqueous NaHCO (250 mL) was
slowly added and the two phase solution was well
stirred. The separated organic portion was washed with
sat. aq. NaHCO ( 1 x 100 mL), water ( 1 x 100 mL),
brine ( 1 x 20 mL), dried (MgSO ), filtered and
concentrated to yield 132 (9.03 g, 98%) as an oil. MS
m/z: (M+H)+ = 254. 1. ter -Butyl
3-(4-chloro-A/-(4-fluorophenyl)phenylsulfonamido)butan
oate (133). To a solution of compound 132 (3.08 g,
12.2 mmol) in pyridine (35 mL) at 0 0C was added 4-
chlorobenzenesulfonyl chloride (3) (8.98 g, 42.6 mmol)
portionwise. The reaction was warmed to room
temperature and then heated at 70 0C for 5.5 hours
then cooled to room temperature.
Dimethylaminopropylamine (~ 40 mL) was added to the
reaction mixture which was then stirred overnight. The
reaction mixture was then concentrated and the residue
taken up in EtOAc (120 mL). The organic phase was
washed with cold IN HCl (6 x 100 mL), water ( 1 x 100
mL), sat. aq. NaHCO3 (3 x 100 mL), brine ( 1 x 100
mL), dried (MgSO4), filtered, and concentrated to
yield ester 133 (5.2 g, 99%) as an oil. MS m/z:
(M+Na)+ = 450.1.
3-(4-Chloro-A/-(4-fluorophenyl)phenylsulfonamido)butan
oic acid (134). To a solution of ester 133 (5.19 g,
12.13 mmol) in CH2Cl2 (10 mL) at 0 0C was added TFA
(35 mL). The reaction mixture was allowed to warm to
room temperature, stirred overnight and then
concentrated to give 134 (4.7 g, 105%) as an oil. MS
m/z: (M+H)+ = 372.1.
l-(4-Chlorophenylsulfonyl)-6-fluoro-2-methyl-2,3-dihyd
roquinolin-4(lH)-one (135). To an ice chilled solution
of 134 (3.91 g, 10.52 mmol) in CH2Cl2 (45 mL) and DMF
(4 drops) was added oxalyl chloride (3.67 mL, 42.10
mmol) dropwise. The resulting solution was stirred at
-5 0C for 15 minutes and then warmed to room
temperature and stirred for 3 hours. The reaction
mixture was then concentrated and the residue taken-up
in diethyl ether, filtered through a plug of glass
wool, and concentrated to give the acid chloride
(4.09, 99%). A CH2Cl2 (20 mL) solution of the acid
chloride was added dropwise over a 20 minute period to
a chilled (-5 0C) suspension OfAlCl 3 (1.81 g, 13.6
mmol) in CH2Cl2 (20 mL). After stirring for 0 0C for
one hour the reaction was warmed to room temperature
and stirred overnight.The reaction mixture was then
chilled in an ice bath to which was added 10% HCl (15
rnL) dropwise over 15 minutes. The organic portion was
washed with 10% HCl (2 x 50 ml), water ( 1 x 20 mL),
sat. aq. NaHCO3 (3 x 50 mL), brine ( 1 x 20 mL), dried
(MgSO4), filtered, and concentrated. The crude product
was then dissolved in THF (40 mL) to which was added
sat. aq. NaHCO (40 mL). This mixture was stirred for 7
hours and then concentrated. The residue was taken-up
in water and EtOAc. The aqueous layer was extracted
with EtOAc (4 x 30 mL) and the combined EtOAc extracts
were washed with brine ( 1 x 20 mL), dried (MgSO )
filtered, and concentrated to the give the crude
product which was purified by flash chromatography
eluting with 8:1 hexanes/EtOAc to give 135 (980 mg,
26%). MS m/z: (M+H)+ = 354.2.
5-(4-Chlorophenylsulfonyl)-8-fluoro-4-methyl-4,5-dihvd
ro-2H-pyrazolor4,3-clquinoline (137). A
dimethylformamide dimethyl acetal (5.2 mL) solution of
135 (922 mg, 2.61 mmol) was heated at 100 0C for 3
hours. HPLC/MS analysis of the reaction mixture
determined that no starting material remained so the
reaction was cooled to room temperature and poured
into EtOAc (50 mL) and water (50 mL). The organic
portion was washed with water (3 x 50 mL), brine ( 1 x
20 mL), dried (MgSO4), filtered and concentrated to
give 136 as a red foam which was used directly in the
next reaction. To an EtOH/glacial HOAc solution (25 :1
v/v, 12 mL) of 136 (982 mg, 2.40 mmol) was added
hydrazine hydrate (582 mL, 12.0 mmol). The reaction
mixture was stirred overnight at room temperature,
concentrated, and the residue taken up in EtOAc (20
mL). The organic phase was washed with sat. aq. NaHCO
(3 x 25 mL), brine ( 1 x 20 mL), dried (MgSO4),
filtered and concentrated. The crude product was
purified by flash chromatography eluting with 2:1
hexanes/EtOAc to give 137 as a yellow solid. 1H NMR
(CDCl3) d 7.81-7.76 (m, IH), 7.37 (dd, J = 8.5, 2.7
Hz, IH), 7.21 (s, IH), 7.13-7.04 (m, 5H), 5.60 (q, J =
6.6 Hz), 1.28 (d, J = 7.1 Hz, 3H); MS: (M+H)+ = 378.0.
Example 30
8-Fluoro-4-methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline. Prepared as described
in Example 10 using tert-butyl
3-(4-fluorophenylamino)butanoate, which was prepared
from compound (25) and 4-fluoroaniline as described
for compound (26) in Example 4. MS m/z 345 (M+H)+. 1H
NMR (CD3OD) d 8.25-8.24 (m, IH), 7.78-7.68 (m, 2H),
7.44-7.32 (m, 4H), 7.22-7.10 (m, 2H), 5.75-5.68 (q, J
= 6.9 Hz, IH), 1.28-1.26 (d, J = 6.9 Hz, 3H).Example
31
5-(4-Chlorophenylsulfonyl)-8-fluoro-4-methyl-4,5-dihyd
ro-l H-pyrazolo[4,3-c]quinoline. (Enantiomers A and B)
Prepared as described in Example 4 using
4-fluoroaniline followed by chromatographic separation
using the specified column type and analyzed using
Method 16. Enantiomer A Retention time = 9.8 min.
Enantiomer B Retention time = 27.1 min. MS m/z 378.0
(M+H)+. 1H-NMR (CDCl3) d 7.81-7.76 (m, IH), 7.37 (dd,
J = 8.5, 2.7 Hz, IH), 7.21 (s, IH), 7.13-7.04 (m, 5H),
5.60 (q, J = 6.6 Hz), 1.28 (t, J = 7.1 Hz, 3H).
Example 32
4-Methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 10 using 3-pyridinesulfonyl chloride in place
of compound (50). MS m/z 327.0 (M+H)+. 1H NMR (CDCl3)
d 8.45-8.43 (m, 2H), 7.86-7.83 (dd, J = 7.8, 1.3 Hz,
IH), 7.66-7.63 (dd, J = 7.4, 1.6 Hz, IH), 7.47-7.28
(m, 4H), 7.03-6.99 (m, IH), 5.75-5.68 (q, J = 6.9 Hz,
IH), 1.35-1.33 (d, J = 6.9 Hz, 3H). Example 33
8-Fluoro-4-methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c]quinoline. {Enantiomers A and B)
Prepared as described in Example 10 using
3-pyridinesulfonyl chloride and tert-butyl
3-(4-fluorophenylamino)butanoate, which was prepared
from compound (25) and 4-fluoroaniline as described
for compound (26) in Example 4 followed by
chromatographic separation using the specified column
type and analyzed using Method 15. Enantiomer A
Retention time = 15.2 min. Enantiomer B Retention time
= 17.5 min. MS m/z 345 (M+H)+. 1H NMR (CDCl3) d 10.16
(s, IH), 8.48-8.45 (d, J = 10.4 Hz, 2H), 7.83-7.79
(dd, J = 8.9, 5.0 Hz, IH), 7.36-7.28 (m, 3H),
7.16-7.05 (m, 2H), 5.75-5.68 (q, J = 6.9 Hz, IH),
1.34-1.31 (d, J = 6.9 Hz, 3H). Example 34
5-(Pyridin-3-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 1 using 3-pyridinesulfonyl chloride in place
of compound (3). 1H-NMR (CDCl3) d 8.47 (br s, 2H),
7.82 (d, J = 7.6 Hz, IH), 7.66 (d, J = 6.0 Hz, IH),
7.45-7.39 (m, 2H), 7.31- 7.28 (m, 3H), 7.03-6.99 (m,
IH), 4.99 (s, 2H).Example 35
8-Fluoro-5-(pyridin-3-ylsulfonyl)-4,5-dihydro- lH-py
razolo [4,3-c] quinoline. Prepared as described in
Example 2 using 3-pyridinesulfonyl chloride in place
of compound (3). 1H NMR (CD3OD) d 8.50-8.49 (IH, d),
8.27 (IH, s), 7.82-7.77 (IH, dd), 7.56-7.53 (IH, d),
7.46 (IH, s), 7.35-7.32 (IH, d), 7.24-7.17 (2H, m),
5.00 (2H, s). Example 36
8-Fluoro-4-methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro
-l H-pyrazolo[4,3-c] quinoline. {Enantiomers A and B)
Prepared as described in Example 10 using tert-butyl
3-(4- fluorophenylamino)butanoate, which was prepared
from compound (25) and 4-fluoroaniline as described
for compound (26) in Example 4. Enantiomers were then
separated using the specified column type and analyzed
using Method 15. Enantiomer A Retention time = 16.3
min. Enantiomer B Retention time = 21.4 min. MS m/z
345.0 (M+H)+. 1H NMR (CDCl3) d 8.31-8.30 (d, J = 4.6
Hz, IH), 7.83-7.78 (dd, J = 8.9, 5.1 Hz, IH),
7.60-7.55 (td, J = 7.8, 1.6 Hz, IH), 7.39-7.33 (m,
2H), 7.23-7.19 (m, IH), 7.10-7.04 (td, J = 8.7, 2.9
Hz, IH), 5.83-5.76 (q, J = 6.9 Hz, IH), 1.34-1 .32 (d,
J = 6.9 Hz, 3H). Example 37
4-Methyl-5-(pyridin-3-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c] quinoline. (Enantiomers A and B)
Prepared as described in Example 10 using
3-pyridinesulfonyl chloride in place of compound (50)
followed by chromatographic separation using the
specified column type and analyzed using Method 15.
Enantiomer A Retention time = 13.5 min. Enantiomer B
Retention time = 14.6 min. MS m/z 326.9 (M+H)+. 1H NMR
(CDCl3) d 9.44 (s, IH) 8.48-8.43 (m, 2H), 7.86-7.83
(dd, J = 8.0, 1.3 Hz, IH), 7.64-7.61 (dd, J = 7.4, 1.6
Hz, IH), 7.47-7.28 (m, 4H), 7.04-7.00 (dd, J = 8.0,
4.9 Hz, IH), 5.75-5.68 (q, J = 6.9 Hz, IH), 1.35-1.33
(d, J = 6.9 Hz, 3H). Example 38
8-Fluoro-5-(4-fluorophenylsulfonyl)-4-methyl-4,5-dihyd
ro- lH-pyrazolo [4,3-c] quinoline. Prepared as
described in Example 4 using 4-fluoroaniline and
4-fluorophenylsulfonyl chloride. MS m/z 361.9 (M+H)+.
1H NMR (CDCl3) d 7.84-7.79 (dd, J = 5.1, 3.8 Hz, IH),
7.38-7.34 (dd, J = 5.5, 2.9 Hz, IH), 7.23 (s, IH),
7.22-7.16 (m, 2H), 7.15-7.08 (dt, J = 5.7, 2.9 Hz,
IH), 6.80-6.75 (m, 2H), 5.67-5.60 (q, J = 6.9 Hz, IH),
1.33-1.30 (d, J = 6.8, 3H).Example 39
4-Methyl-5-(pyridin-2-ylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 10 followed by chromatographic separation
using the specified column type and analyzed using
Method 21. Retention time = 7.9. MS m/z 373.9 (M+H)+.
1H NMR (CDCl3) d 8.31-8.30 (d, J = 4.6 Hz, IH),
7.84-7.81 (dd, J = 8.0, 1.0 Hz, IH), 7.65-7.62 (dd, J
= 7.4, 1.5 Hz, 2H), 7.57-7.51 (td, J = 7.8, 1.7 Hz,
IH), 7.41-7.30 (m, 3H), 7.20-7.16 (m, IH), 5.85-5.78
(q, J = 6.9 Hz, IH), 1.35-1.33 (d, J = 6.9 Hz, 3H).
Example 40
5-(4-Chlorophenylsulfonyl)-4-cyclopropyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 12 using 2-bromophenylboronic acid in place of
compound (70). MS m/z 386 (M+H)+. 1H NMR (CDCl 3) d
8.88 (s, IH), 7.91 (dd, J=7.8, 1.2 Hz, IH), 7.62 (dd,
J=7.8, 1.5 Hz, IH), 7.49 (dt, J=7.8, 1.5 Hz, IH), 7.39
(dt, J=7.8, 1.2 Hz, IH), 7.34 (s, IH), 7.06 (s, 4H),
4.95 (d, J=8.4 Hz, IH), 1.02 (m, IH), 0.44 (broad m,
3H), 0.14 (m, IH). Example 4 1
5-(4-Chlorophenylsulfonyl)-4-isopropyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 12 using 2-bromophenylboronic acid and
isopropylmagnesium bromide. MS m/z 388.0 (M+H)+. 1H
NMR (CDCl 3) d 7.86 (dd, J=7.5, 0.9 Hz, IH), 7.58 (dd,
J=7.5, 1.5 Hz, IH), 7.48 (dt, J=7.5, 1.5 Hz, IH), 7.39
(dt, J=7.5, 0.9 Hz, IH), 7.33 (s, IH), 7.05 (s, 4H),
4.94 (d, J=9.6 Hz, IH), 1.51 (m, IH) 1.09 (d, J=7.2
Hz, 3H), 0.83 (d, J=6.3 Hz, 3H). Example 42
8-Fluoro-5-(4-fluorophenylsulfonyl)-4-methyl-4,5-dihyd
ro- lH-pyrazolo [4,3-c] quinoline. (Enantiomers A and
B) Prepared as described in Example 4 using
4-fluoroaniline and Afluorophenylsulfonyl chloride
followed by chromatographic separation using the
specified column type and analyzed using Method 17.
Enantiomer A Retention time = 7.6 min. Enantiomer B
Retention time = 10.1 min. MS m/z 361.9 (M+H)+. 1U NMR
(CDCl 3) d 7.83- 7.78 (dd, J = 5.1, 3.8 Hz, IH),
7.34-7.30 (dd, J = 5.5, 2.9 Hz, IH), 7.22 (s, IH),
7.20-7.18 (m, 2H), 7.14-7.07 (m, IH), 6.79-6.73 (m,
2H), 5.67-5.61 (q, J = 6.9 Hz, IH), 1.32-1.29 (d, J =
6.9 Hz, 3H).Example .43
5-(4-Chlorophenylsulfonyl)-7,8-difluoro-4-methyl-4,5-d
ihydro-l H-pyrazolo[4,3- c]quinoline. Prepared as
described in Example 12 using methylmagnesium bromide
and Achlorophenylsulfonamide. MS m/z 396.0 (M+H)+. 1H
NMR (CDCl 3) d 7.73 (dd, J=I Ll, 7.5 Hz, IH), 7.42
(dd, J=10.2, 8.4 Hz, IH), 7.30 (s, IH), 7.13 (broad m,
5H), 5.62 (q, J=6.9 Hz, IH), 1.31 (q, J=6.9 Hz, 3H).
Example 44
7,8-Difluoro-4-methyl-5-(4-(trifluoromethyl)phenylsulf
onyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 12 using
methylmagnesium bromide. MS m/z 430.0 (M+H)+. 1H NMR
(CDCl 3) d 8.84 (broad s, IH), 7.74 (dd, J=I 1.1, 7.5
Hz, IH), 7.41 (m, 3H), 7.32 (d, J=9.0 Hz, 2H), 7.29
(s, IH), 5.63 (q, J=6.9 Hz, IH), 1.32 (q, J=6.9 Hz,
3H). Example 45
5-(5-Chlorothiophen-2-ylsulfonyl)-7,8-difluoro-4-methy
l-4,5-dihydro-l H-pyrazolo[4,3- c]quinoline. Prepared
as described in Example 12 using
5-chlorothiophene-2-sulfonamide and methylmagnesium
bromide. MS m/z 402.0 (M+H)+. 1U NMR (CDCl3) d 7.66
(dd, 



J=I 1.4, 7.5 Hz, IH), 7.55 (dd, J=10.5, 8.1 Hz, IH),
7.33 (s, IH), 6.73 (d, J=3.9 Hz, IH), 6.57 (d, J=3.9
Hz, IH), 6.14 (broad s, IH), 5.63 (q, J=6.9 Hz, IH),
1.32 (q, J=6.9 Hz, 3H). Example 46
7,8-Difluoro-4-methyl-5-(4-(trifluoromethyl)phenylsulf
onyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
(Enantiomers A and B) Prepared as described in Example
12 using methylmagnesium bromide followed by
chromatographic separation using the specified column
type and analyzed using Method 15. Enantiomer A
Retention time = 7.0 min. Enantiomer B Retention time
= 9.5 min. MS m/z 430.0 (M+H)+. 1U NMR (CDCl 3) d 8.84
(broad s, IH), 7.74 (dd, J=I Ll, 7.5 Hz, IH), 7.41 (m,
3H), 7.32 (d, J=9.0 Hz, 2H), 7.29 (s, IH), 5.63 (q,
J=6.9 Hz, IH), 1.32 (q, J=6.9 Hz, 3H). Example 47
4-Cyclopropyl-7,8-difluoro-5-(4-(trifluoromethyl)pheny
lsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
(Enantiomers A and B) Prepared as described in Example
12followed by chromatographic separation using the
specified column type and analyzed using Method 16.
Enantiomer A Retention time = 6.0 min. Enantiomer B
Retention time = 9.3 min. MS m/z 456.0 (M+H)+. 1U NMR
(CDCl3) d 7.76 (dd, J = 11.1, 7.2 Hz, IH), 7.47 (m, J
= 10.2, 8.7 Hz, IH), 7.39 (d, J = 8.7 Hz, 2H), 7.32
(d, J = 8.7 Hz, 2H), 7.20 (s, IH), 4.95f (d, J = 7.8
Hz, IH), 1.03 (m, IH), 0.54 (m, IH), 0.41 (m, 2H),
0.08 (m, IH). Example 48
4-(4-Cyclopropyl-lH-pyrazolo[4,3-c]quinolin-5(4
H)-ylsulfonyl)benzonitrile. Prepared as described in
Example 12 using 2-bromophenylboronic acid and
4-cyanobenzenesulfonamide. MS m/z 377,2 (M+H)+. 1H NMR
(CDCl3) d 7.91-7.88 (m, IH), 7.66-7.63 (m, IH),
7.50-7.33 (m, 2H), 7.38 (d, J = 8.4 Hz, 2H), 7.27 (s,
IH), 7.25 (d, J = 8.4 Hz, 2H), 4.95 (d, J = 8.3 Hz,
IH), 1.07-0.98 (m, IH), 0.57-0.54 (m, IH), 0.51-0.39
(m, 2H), 0.17-0.09 (m, IH). Example 49
4-Cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-lH-pyrazolo[4,3- c]quinoline. Prepared as
described in Example 12 using 2-bromophenylboronic
acid and 4- (trifluoromethyl)benzenesulfonamide. MS
m/z 420.1 (M+H)+. 1U NMR (CDCl3) d 7.90 (dd, J = 9.2,
2.0 Hz, IH), 7.64 (dd, J = 7.0, 1.5 Hz, IH), 7.48-7.32
(m, 4H), 7.28-7.25 (m, 2H), 7.21 (s, IH), 4.95 (d, J =
7.8 Hz, IH), 1.06-1.033 (m, IH), 0.52-0.34 (m, 3H),
0.15-0.05 (m, IH). Example 50
5-(5-Chlorothiophen-2-ylsulfonyl)-4-cyclopropyl-7,8-di
fluoro-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 12 using
5-chlorothiophene-2- sulfonamide. MS m/z 457.0 (M+H)+.
1H NMR (CDCl3) d 9.97 (broad s, IH), 7.70 (dd, J =
11.4, 7.2 Hz, IH), 7.57 (dd, J = 10.2, 8.7 Hz, IH),
7.31 (s, IH), 6.70 (d, J = 4.8 Hz, IH), 6.56(d, J =
4.8 Hz, IH), 4.98 (d, J = 7.5 Hz, IH), 1.03 (m, IH),
0.53 (m, IH), 0.40 (m, 2H), 0.10 (m, IH). Example 51
4-Cyclopropyl-7,8-difluoro-5-(4-fluorophenylsulfonyl)-
4,5-dihydro-l H-pyrazolo[4,3- c]quinoline. Prepared as
described in Example 12 using
4-fluorophenylsulfonamide. MS m/z 406.0 (M+H)+. 1H NMR
(CDCl3) d 9.73 (broad s, IH), 7.77 (dd, J = 11.1, 7.2
Hz, IH),7.43 (dd, J = 9.9, 8.4 Hz, IH), 7.27 (s, IH),
7.21 (dd, J = 8.7, 5.4 Hz, IH), 6.80(t, J = 8.7 Hz,
IH), 4.96 (d, J = 7.8 Hz, IH), 1.01 (m, IH), 0.52 (m,
IH), 0.40 (m, 2H), 0.09 (m, IH). Example 52
4-Cyclopropyl-5-(4-fluor ophenylsulfonyl)-4,5-dihydro-
lH-pyrazolo [4,3-c] quinoline. Prepared as described
in Example 12 using 2-bromophenylboronic acid and 4-
fluorophenylsulfonamide. MS m/z 371.0 (M+H)+. 1H NMR
(CDCl3) d 7.91 (d, J = 8.6 Hz, IH), 7.62 (d, J = 7.6
Hz, IH), 7.48-7.35 (m, 2H), 7.30-7.28 (m, 2H),
7.18-7.1 1 (m, IH), 6.74 (dd, J = 9.1, 7.2 Hz, 2H),
4.96 (d, J = 7.6 Hz, IH), 1.14-0.08 (m, IH), 0.58-0.32
(m, 3H), 0.20-0.1 1, 1H). Example 53
5-(5-Chlorothiophen-2-ylsulfonyl)-4-cyclopropyl-7,8-di
fluoro-4,5-dihydro-l Hpyrazolo [4,3-c] quinoline.
(Enantiomers A and B) Prepared as described in Example
12 using 5-chlorothiophene-2-sulfonamide followed by
chromatographic separation using the specified column
type and analyzed using Method 22. Enantiomer A
Retention time = 10.3 min. Enantiomer B Retention time
= 16.1 min. MS m/z 428.0 (M+H)+. 1H NMR (CDCl3) d 9.97
(broad s, IH), 7.70 (dd, J = 11.4, 7.2 Hz, IH), 7.57
(dd, J = 10.2, 8.7 Hz, IH), 7.31 (s, IH), 6.70 (d, J =
4.8 Hz, IH), 6.56(d, J = 4.8 Hz, IH), 4.98 (d, J = 7.5
Hz, IH), 1.03 (m, IH), 0.53 (m, IH), 0.40 (m, 2H),
0.10 (m, IH). Example 54
4-Cyclopropyl-7,8-difluoro-5-(4-fluorophenylsulfonyl)-
4,5-dihydro-2 H-pyrazolo[4,3- c]quinoline.
(Enantiomers A and B) Prepared as described in Example
12 using 4- fluorophenylsulfonamide followed by
chromatographic separation using the specified column
type and analyzed using Method 13. Enantiomer A
Retention time = 16.9. Enantiomer B Retention time =
19.7. MS m/z 406.0 (M+H)+. 1U NMR (CDCl 3) d 9.73
(broad s, IH), 7.77 (dd, J = 11.1, 7.2 Hz, IH), 7.43
(dd, J = 9.9, 8.4 Hz, IH), 7.27 (s, IH), 7.21 (dd, J =
8.7, 5.4 Hz, IH), 6.80(t, J = 8.7 Hz, IH), 4.96 (d, J
= 7.8 Hz, IH), 1.01 (m, IH), 0.52 (m, IH), 0.40 (m,
2H), 0.09 (m, IH).Example 55
5-(5-Chloropyridin-2-ylsulfonyl)-4-cyclopropyl-8-fluor
o-4,5-dihydro-l H-pyrazolo[4,3- c]quinoline. Prepared
as described in Example 12 using
5-chloro-2-pyridinesulfonamide. MS m/z 404.9 (M+H)+.
1H NMR (DMSO-d 6) d 8.36-8.35 (d, J = 2.2 Hz, IH),
7.95-7.92 (dd, J = 8.4, 2.3 Hz, 3H), 7.71-7.67 (m,
IH), 7.50-7.44 (m, IH), 7.38-7.34 (dd, J = 8.8, 2.9
Hz, IH), 7.24-7.19 (dt, J = 8.7, 2.6 Hz, IH),
4.90-4.88 (d, J = 7.7 Hz, IH), 0.93-0.87 (m, IH),
0.45- 0.40 (m, IH), 0.28-0.15 (m, 3H). Example 56
5-(4-Chlorophenylsulfonyl)-4-ethyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared by cyclization of
3-(4-chloro-N-phenylphenylsulfonamido)pentanoic acid,
which was prepared as described for compound (27)
using methyl 3-oxopentanoate followed by hydrolysis
with NaOH, in the manner described for compound 55
followed by pyrazole formation as shown in Example 10.
MS m/z 373.9 (M+H)+. 1H NMR (CDCl3) d 7.90 - 7.87 (dd,
J = 8.1, 0.9 Hz, IH), 7.66 - 7.63 (dd, 7.7, 1.4 Hz,
IH), 7.56 - 7.39 (m, 3H), 7.14 - 7.1 1 (m, 4H), 5.39 -
5.34 (ABq, J = 8.5, 6.8 Hz, IH), 1.67 - 1.43 (m, 2H),
1.02 - 0.95 (t, J = 7.3 Hz, 3H). Example 57
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5,5a,6,7,8,9,9a-
octahydro-l H-pyrazolo[4,3- c]quinoline. Prepared by
sulfonylation of 2-methyloctahydroquinolin-4(l H)-one
followed by pyrazole formation as described in Example
1. MS m/z 365.9 (M+H)+. 1H NMR (CDCl3) d 7.80-7.76 (m,
2H), 7.55 (s, IH), 7.49-7.45 (m, 2H), 4.21-4.15 (m,
IH), 3.15-3.06 (dt, J = 7.9, 2.4 Hz, IH), 2.95-2.88
(dt, J = 7.9, 2.4 Hz, IH), 1.95-1.92 (m, IH),
1.80-1.70 (m, 3H), 1.56-1.55 (m, IH), 1.51-1.48 (d, J
= 7.0 Hz, 3H), 1.40-1.28 (m, 3H). Example 58
5-(4-Chlorophenylsulfonyl)-9-fluoro-4-methyl-4,5-dihyd
ro-l H-pyrazolo[4,3-c]quinoline. Prepared as described
in Example 4 using 3-fluoroaniline. MS m/z 378.0
(M+H)+. 1H NMR (CDCl3) d 7.70 (d, J = 8.10 Hz, IH),
7.37 (m, IH), 7.32 (s, IH), 7.16-7.04 (m, 5H), 5.70
(q, J = 6.90 Hz, IH), 1.33 (d, J = 6.93 Hz,
3H).Example 59
5-(4-Chlorophenylsulfonyl)-7-fluoro-4-methyl-4,5-dihyd
ro-l H-pyrazolo[4,3-c]quinoline. Prepared as described
in Example 4 using 3-fluoroaniline. MS m/z 378.0
(M+H)+. 1H NMR (CDCl3) d 10.40 (br s, IH), 7.58-7.69
(m, 2H), 7.28-7.16 (m, 3H), 7.1 1-7.05 (m, 3H), 5.65
(q, J = 6.90 Hz, IH), 1.33 (d, J = 6.90 Hz, 3H).
Example 60
5-(4-Chlorophenylsulfonyl)-4-cyclopropyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 12 using 2-bromophenylboronic acid in place of
compound (70). MS m/z 386.0 (M+H)+. 1H NMR (CDCl3) d
8.88 (s, IH), 7.91 (dd, J=7.8, 1.2 Hz, IH), 7.62 (dd,
J=7.8, 1.5 Hz, IH), 7.49 (dt, J=7.8, 1.5 Hz, IH), 7.39
(dt, J=7.8, 1.2 Hz, IH), 7.34 (s, IH), 7.06 (s, 4H),
4.95 (d, J=8.4 Hz, IH), 1.02 (m, IH), 0.44 (broad m,
3H), 0.14 (m, IH). Example 6 1
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-ol. (Enantiomers A and B)
Prepared as described in Example 2 1 followed by
chromatographic separation using the specified column
type and analyzed using Method 15. Enantiomer A
Retention time = 13.4 min. Enantiomer B Retention time
= 17.0 min. MS m/z 375.9(M+H)+. 1H NMR (CDCl3) d 7.42
(d, J = 8.4 Hz, IH), 7.23 (s, IH), 7.18 (d, J = 2.4
Hz, IH), 7.14 (m, 4H), 6.85 (dd, J = 8.4, 2.5 Hz, IH),
5.59 (q, J = 6.9 Hz, IH), 1.22 (d, J = 6.9 Hz, 3H).
Example 62 5-(4-Chlorophenylsulfonyl)-4,5-dihydro-l
H-imidazo[l,2-a]pyrazolo[4,3-e]pyrimidine. Prepared by
reductive amination of aldehyde (69) with
4-chlorobenzenesulfonamide as described for compound
(26) in Example 4 to afford 4-chloro-N-((3-iodo-l-((2-
(trimethylsilyl)ethoxy)methyl)-l
H-pyrazol-4-yl)methyl)benzenesulfonamide. This was
then coupled to 2-bromo-l H-imidazole and deproteced
as described for compound (100) in Example 17. MS m/z
336.0(M+H)+. 1H NMR (CD3OD) d 7.66 (d, J = 1.65 Hz,
IH), 7.61 (d, J = 8.79 Hz, 2H), 7.52 (s, IH), 7.46 (d,
J = 8.79 Hz, 2H), 7.35 (d, J = 1.65 Hz, IH), 5.36 (s,
2H).Example 63
5-(4-Chlorophenylsulfonyl)-4-ethyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinoline. (Enantiomers A and B)
Prepared by cyclization of
3-(4-chloro-Nphenylphenylsulfonamido) pentanoic acid,
which was prepared as described for compound (27)
using methyl 3-oxopentanoate followed by hydrolysis
with NaOH, in the manner described for compound (53)
followed by pyrazole formation as shown in Example 10.
Enantiomers were then separated using the specified
column type and analyzed using Method 17. Enantiomer A
Retention time = 6.0 min. Enantiomer B Retention time
= 9.3 min. MS m/z 373.9(M+H)+. 1H NMR (CD3OD) d
7.77-7.74 (d, J = 7.3 Hz, IH), 7.65 (s, IH) 7.44-7.35
(m, 3H), 7.14 (s, 4H), 5.36-5.31 (t, J = 8.3 Hz, IH),
1.51-1.44 (m, 2H), 1.02-0.98 (t, J = 7.2 Hz, 3H).
Example 64
5-(4-Chlorophenylsulfonyl)-7-methyl-4,5-dihydro-
lH-imidazo [1,2-a] pyr azolo [4,3- e]pyrimidines and
5-(4-chlorophenylsulfonyl)-8-methyl-4,5-dihydro-
lH-imidazo [1,2- a]pyr azolo [4,3-e]pyrimidine.
Prepared by reductive amination of aldehyde (69) with
Achlorobenzenesulfonamide as described for compound 26
in Example 4 to afford 4-chloro-N- ((3-iodo-
1-((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazol-4-yl)methyl)benzenesulfonamide. This was
then coupled to 2-bromo-4-methyl-l H-imidazole and
deprotected as described for compound (100) in Example
18 to give a mixture of regioisomers. MS m/z 350.0
(M+H)+. 1 NMR (CD3OD) d 7.39-7.31 (m, 10H), 7.13-7.1 1
(s, IH), 6.75-6.73 (m, IH), 4.98 (s, 2H), 4.97 (s,
2H), 2.41-2.40 (m, 3H), 2.67-2.50 (m, 3H). Example 65
5-(4-Chlorophenylsulfonyl)-4-cyclopropyl-4,5-dihydro-l
H-imidazo[l,2-a]pyrazolo[4,3- e]pyrimidine. Prepared
by imine formation using aldehyde 69 and
Achlorobenzenesulfonamide as described for compound 73
in Example 12 to afford 4-chloro- L/-((3-iodo-
1-((2-(trimethylsilyl)ethoxy)methyl)- lH-pyrazol-4-
yl)methylene)benzenesulfonamide. This was then reacted
with isopropylmagnesium bromide as described for
compound 74 in Example 12 to afford
4-chloro-iV-(cyclopropyl(3-iodo-l-((2-
(trimethylsilyl)ethoxy)methyl)-l
H-pyrazol-4-yl)methyl)benzenesulfonamide which was
then coupled to 2-bromo-l H-imidazole and deprotected
as described in Example 17. MS m/z 376.0 (M+H)+. 1H
NMR (CDCl3) d 7.82 (d, J = 6.90 Hz, 2H), 7.71 (s, IH),
7.40 (d, J = 6.6Hz, 2H), 6.80 (s, IH), 6.70 (s, IH),
3.95 (d, J = 7.6 Hz, IH), 1.10 - 1.04 (m, IH), 0.59 -
0.51 (m, 2H), 0.48- 0.41 (m, IH), 0.21 - 0.13 (m, IH).
Example 66
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3- c][l,7]naphthyridine. Prepared as
described in Example 18 using 3-bromopyridin-4-
ylboronic acid, 4-chlorobenzenesulfonamide and
methylmagnesium bromide. MS m/z 362.0 (M+H)+. IH NMR
(CDC13) d 8.99 (bs, IH), 8.62 (bs, IH), 8.03 (bs, IH),
7.42 (s, IH), 7.29 (m, 2H), 7.23 (m, 2H), 5.73 (q, J =
6.8 Hz, IH), 1.28 (d, J = 6.9 Hz, 3H). Example 67
4-Cyclopropyl-7,8-difluoro-5-(5-(trifluoromethyl)pyrid
in-2-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline. Prepared as described in Example 12
using aldehyde (103) and sulfonamide (JJJ). MS m/z
457.0 (M+H)+. 1H NMR (CDCl3) d 8.53 (s, IH), 7.89 (dd,
J = 10.6, 8.0 Hz, IH), 7.82 (dd, J = 18.6, 11.3, IH),
7.60 (d, J = 8.2 Hz, IH), 7.45 (dd, J = 18.6, 10.0,
IH), 7.38 (s, IH), 5.1 1 (d, J = 8.0 Hz, IH), 1.06 (m,
IH), 0.58 (m, IH), 0.47 (m, 2H), 0.20 (m, IH). Example
68
5-(5-Chlorothiophen-2-ylsulfonyl)-4-cyclopropyl-7,8-di
fluoro-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 12 using
5-chlorothiophene-2- sulfonamide. MS m/z 428.0 (M+H)+.
1H NMR (CDCl3) d 9.97 (broad s, IH), 7.70 (dd, J =
11.4, 7.2 Hz, IH), 7.57 (dd, J = 10.2, 8.7 Hz, IH),
7.31 (s, IH), 6.70 (d, J = 4.8 Hz, IH), 6.56(d, J =
4.8 Hz, IH), 4.98 (d, J = 7.5 Hz, IH), 1.03 (m, IH),
0.53 (m, IH), 0.40 (m, 2H), 0.10 (m, IH). Example 69
4-Cyclopropyl-5-(4-fluorophenylsulfonyl)-4,5-dihydro-l
H-pyrazolo[4,3- c][l,8]naphthyridine. Prepared as
described in Example 18 using 4-
fluorobenzenesulfonamide. MS m/z 371.0 (M+H)+. 1U NMR
(CDCl3) d 8.42 (dd, J = 4.9, 1.6 Hz, IH), 8.10 (dd, J
= 7.6, 1.6 Hz, IH), 7.98 (m, 2H), 7.58 (s, IH), 7.22
(dd, J = 7.6, 4.9 Hz, IH), 7.08 (m, 2H), 5.42 (d, J =
8.0 Hz, IH), 1.14 (m, IH), 0.46 (m, 3H), 0.21 (m,
IH).Example 70
4-Cyclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-4,
5-dihydro-l H-imidazo[l,2-
a]pyrazolo[4,3-e]pyrimidines. Prepared by imine
formation using aldehyde (69) and A-
(trifluoromethyl)benzenesulfonamide as described for
compound (73) in Example 12 to afford
4-chloro-L/-((3-iodo-l-((2-(trimethylsilyl)ethoxy)meth
yl)-l H-pyrazol-4- yl)methylene)benzenesulfonamide.
This was then reacted with isopropylmagnesium bromide
as described for compound (74) in Example 12 to afford
4-chloro-iV-(cyclopropyl(3-iodo-l-
((2-(trimethylsilyl)ethoxy)methyl)-
lH-pyrazol-4-yl)methyl)benzenesulfonamide which was
then coupled to 2-bromo-l H-imidazole and deprotected
as described in Example 17. . MS m/z 410.0 (M+H)+. 1H
NMR (CD3OD) d 8.05 (d, J = 8.3 Hz, 2H), 7.78 (d, J =
9.4 Hz, 2H), 7.76 (s, IH), 6.86 (dd, J = 13.0, 2.6 Hz,
2H), 3.80 (d, J = 8.2 Hz, IH), 1.05-1.03 (m, IH),
0.42-0.37 (m, IH), 0.31-0.24 (m, IH), 0.21-0.13 (m,
IH), 0.54-0.14 (m, IH). Example 7 1
4-Cyclopropyl-7,8-difluoro-5-(6-(trifluoromethyl)pyrid
in-3-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline. Prepared as described in Example 12
using aldehyde (103) and sulfonamide (83). MS m/z
457.0 (M+H)+. 1H NMR (CDCl3) d 8.57 (s, IH), 7.76 (m,
J = 11.0, 7.6 Hz, IH), 7.52 (m, 3H), 7.43 (d, J = 8.3
Hz, IH), 7.33 (s, IH), 5.03 (d, J = 7.6 Hz, IH), 1.05
(m, IH), 0.56 (m, IH), 0.42 (m, 2H), 0.1 1 (m, IH).
Example 72
5-(4-Fluorophenylsulfonyl)-4-(trifluoromethyl)-4,5-dih
ydro-l H-pyrazolo[4,3- c][l,8]naphthyridine. Prepared
as described in Example 18 using methyl
trifluoromethanesulfonate in place of
cyclopropymagnesium bromide. MS m/z 399.0 (M+H)+. 1H
NMR (CDCl3) d 8.30 (dd, J = 4.9, 1.9 Hz, IH), 8.15
(dd, J = 7.6, 1.9 Hz, IH), 8.05 (m, 2H), 7.82 (s, IH),
7.22 (m, 3H), 6.58 (q, J = 7.4 Hz, IH). Example 73
7,8-Difluoro-4-(pyridin-3-yl)-5-(4-(trifluoromethyl)ph
enylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline. Prepared by addition of
3-lithiopyridine (Ota, T.; Terashima, M. J .
Heterocycl. Chem. 1987, 24(2), 377) to compound (73)
followed by pyrazole formation as described in Example
12. MS m/z 493.0 (M+H)+. 1U NMR (CDCl3) d 8.52 (d, J =
3.8 Hz, IH), 8.33 (s, IH), 7.72-7.48 (m, 7H),
7.40-7.33 (m, 2H), 6.71 (s, IH).Example 74
4-Cyclopropyl-8-fluoro-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 12 using 2-bromo-5-
fluorophenylboronic acid in place of compound (70). MS
m/z 437.9 (M+H)+. 1H NMR (CD3OD) d 7.85-7.80 (dd, J =
8.9, 5.1 Hz, IH), 7.50-7.46 (m, 2H) 7.40-7.34 (m, 4H),
7.22- 7.16 (td, J = 8.7, 2.9 Hz, IH), 5.07-5.04 (d, J
= 7.5 Hz, IH), 1.02-0.94 (m, IH), 0.54-0.47 (m, IH),
0.41-0.31 (m, 2H), 0.17-0.12 (m, IH). Example 75
4-Cyclopropyl-7,8-difluoro-5-(6-(trifluoromethyl)pyrid
in-3-ylsulfonyl)-4,5-dihydro-l Hpyrazolo[
4,3-c]quinoline. (Enantiomers A and B) Prepared as
described in Example 13 using boronic acid (70) and
sulfonyl chloride (83)- Enantiomers were then
separated using HPLC Method 19. Enantiomer A Retention
time = 17.3 min. Enantiomer B Retention time = 13.0
min. MS m/z 457.0 (M+H)+. 1H NMR (CDCl3) d 10.03 (br
s, IH), 8.58 (s, IH), 7.76 (dd, J=I LO, 7.2 Hz, IH),
7.49 (m, 2H), 7.44 (s, IH), 5.03 (d, J=7.6 Hz), 1.04
(m, IH), 0.56 (m, IH), 0.41 (m, 2H), 0.1 1 (m, IH).
Example 76
7,8-Difluoro-4-isopropyl-5-(4-(trifluoromethyl)phenyls
ulfonyl)-4,5-dihydro-2 Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 12 using
isopropylmagnesium bromide. The product was analyzed
by HPLC using Method 7. Retention time = 8.77 min. MS
m/z 458.0 (M+H)+. 1H NMR (CDCl3) d 7.73 (dd, J = 11.1,
7.5 Hz, IH), 7.35 (broad m, 5H), 7.25 (s, IH), 4.92
(d, J = 9.9 Hz, IH), 4.48 (broad s, IH), 1.50 (m, IH),
1.09 (d, J = 6.9 Hz, 3H), 0.83 (d, J = 6.9 Hz, 3H).
Example 77
4-Cyclopropyl-7,8-difluoro-5-(4-(trifluoromethoxy)phen
ylsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 12 using
Atrifluoromethoxybenzensulfonamide in place of
compound (72). MS m/z 472.0 (M+H)+. 1H NMR (CDCl3) d
7.78 (dd, J = 10.8, 6.8 Hz, IH), 7.43 (dd, J = 9.8,
8.2 Hz, IH), 7.26 (s, IH), 7.23 (d, J = 9.3 Hz, 2H),
6.96 (d, J = 7.9 Hz, 2H), 4.93 (d, J = 7.6 Hz, IH),
1.07-0.96 (m, IH), 0.61-0.50 (m, IH), 0.47-0.37 (m,
2H), 0.13-0.06 (m, IH).Example 78
4-Cyclopropyl-8-fluoro-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
(Enantiomers A and B) Prepared as described in Example
12 using 2-bromo-5-fluorophenylboronic acid in place
of compound (70). Enantiomers were then separated
using the specified column type and analyzed using
Method 15. Enantiomer A Retention time = 8.0 min.
Enantiomer B Retention time = 12.6 min. MS m/z 437.9
(M+H)+. 1H NMR (CD3OD) d 7.85-7.80 (dd, J = 8.9, 5.1
Hz, IH), 7.50-7.46 (m, 2H) 7.40- 7.34 (m, 4H),
7.22-7.16 (td, J = 8.7, 2.9 Hz, IH), 5.07-5.04 (d, J =
7.5 Hz, IH), 1.02-0.94 (m, IH), 0.54-0.47 (m, IH),
0.41-0.31 (m, 2H), 0.17-0.12 (m, IH). Example 79
5-(5-Chloropyridin-2-ylsulfonyl)-4-cyclopropyl-8-fluor
o-4,5-dihydro-l H-pyrazolo[4,3- c]quinoline. Prepared
as described in Example 12 using
5-chloro-2-pyridinesulfonamide. MS m/z 405 (M+H)+. 1H
NMR (DMSO-D6) d 8.36-8.35 (d, J = 2.2 Hz, IH),
7.95-7.92 (dd, J = 8.4, 2.3 Hz, 3H), 7.71-7.67 (m,
IH), 7.50-7.44 (m, IH), 7.38-7.34 (dd, J = 8.8, 2.9
Hz, IH), 7.24-7.19 (dt, J = 8.7, 2.6 Hz, IH),
4.90-4.88 (d, J = 7.7 Hz, IH), 0.93-0.87 (m, IH),
0.45- 0.40 (m, IH), 0.28-0.15 (m, 3H). Example 80
4-Cyclopropyl-5-(6-(trifluoromethyl)pyridin-3-ylsulfon
yl)-4,5-dihydro-l H-pyrazolo[4,3- c]quinoline.
Prepared as described in Example 13 using
2-bromoboronic acid and sulfonyl chloride (83).
Enantiomers were then separated using the specified
column type and analyzed using Method 17. MS m/z 421.1
(M+H)+. 1H NMR (CDCl3) d 8.51 (s, IH), 7.87 (d, J =
9.7, IH), 7.68 (d, J = 7.7 Hz, IH), 7.49-7.26 (m, 5H),
5.00 (d, J = 7.6 Hz, IH), 1.07-1.00 (m, IH), 0.56-0.31
(m, 3H), 0.17-0.08 (m, IH). Example 8 1
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2
H-pyrazolo[4,3-c]quinolin-8-ol. Prepared from
8-(benzyloxy)-5-(4-chlorophenylsulfonyl)-4-methyl-4,5-
dihydro-l Hpyrazolo[ 4,3-c]quinoline as described for
compound 119 in Example 21. MS m/z 376 (M+H)+. IH NMR
(CD3OD) d 7.55 (d, J = 8.7 Hz, IH), 7.45 (s, IH), 7.1
1 (m, 4H), 6.84 (dd, J = 8.7, 2.8 Hz, IH), 5.60 (q, J
= 6.9 Hz, IH), 1.25 (d, J = 7.0 Hz, 3H).Example 82 (
)-4-(4-Cyclopropyl-7,8-difluoro- lH-pyrazolo [4,3-c]
quinolin-5(4 H)-ylsulfonyl)aniline. Prepared as
described in Example 13 using boronic acid (70) and
4-nitrobenzenesulfonyl chloride followed by reduction
of the nitro group using hydrogen over Pt2O in MeOH.
MS m/z 403.1 (M+H)+. 1H NMR (CDCl3) d 7.77 (dd, J =
11.2, 7.4 Hz, IH), 7.41 (dd, J = 10.0, 8.0 Hz, IH),
7.29 (s, IH), 6.94 (d, J = 8.4 Hz, 2H), 6.27 (d, J =
9.0 Hz, 2H), 4.95 (d, J = 7.7 Hz, IH), 1.05-0.96 (m,
IH), 0.54-0.48 (m, IH), 0.44-0.33 (m, 2H), 0.13-0.04
(m, IH). Example 83 (
)-4-Cyclopropyl-7,8-difluoro-5-(4-nitrophenylsulfonyl)
-4,5-dihydro-l H-pyrazolo[4,3- c]quinoline. Prepared
as described in Example 13 using boronic acid (70) and
Anitrobenzenesulfonyl chloride. MS m/z 432.2 (M+H)+.
1U NMR (CDCl3) d 7.78 (dd, J = 11.0, 7.0 Hz, IH), 7.41
(dd, J = 9.7, 8.0 Hz, IH), 7.28 (s, IH), 6.95 (d, J =
8.9 Hz, 2H), 6.17 (d, J = 8.6 Hz, 2H) 4.97 (d, J = 7.1
Hz, IH), 1.04-0.94 (m, IH), 0.57-0.47 (m, IH),
0.45-0.31 (m, 2H), 0.129 - 0.05 (m, IH). Example 84
5-Chloro-2-(4-cyclopropyl-7,8-difluoro-l
H-pyrazolo[4,3-c]quinolin-5(4 H)- ylsulfonyl)thiazole.
Prepared as described in Example 13 using boronic acid
(70), aldehyde (103). and 5-chlorothiazole-2-sulfonyl
chloride. MS m/z 429 (M+H)+. 1U NMR (CDCl3) d 7.71
(dd, J = 11.2, 7.4 Hz, IH), 7.58 (dd, J = 10.3, 8.8
Hz, IH), 7.38 (s, IH), 7.33 (s, IH), 5.07 (d, J = 7.5
Hz, IH), 1.09-1.02 (m, IH), 0.56-0.32 (m, 2H),
0.21-0.08 (m, IH). Example 85 (
)-4-Cyclopropyl-5-(4-(difluoromethoxy)phenylsulfonyl)-
7,8-difluoro-4,5-dihydro-l Hpyrazolo [4,3-c]
quinoline. Prepared as described in Example 13 using
boronic acid (70) and
4-(difluoromethoxy)benzenesulfonyl chloride. MS m/z
454.1 (M+H)+. 1H NMR (CDCl3) d 7.78 (dd, J = 7.9, 4.3
Hz, IH), 7.42 (dd, J = 9.9, 8.1 Hz, IH), 7.27 (s, IH),
7.20 (d, J = 8.8 Hz, 2H), 6.85 (d, J = 8.9 Hz, 2H),
6.45 (t, J = 72.6 Hz, IH), 4.94 (d, J = 7.7 Hz, IH),
1.05-0.96 (m, IH), 0.60-0.49 (m, IH), 0.46 - 0.35 (m,
2H), 0.15-0.06 (m, IH). 



Example 86
4-Cyclopropyl-8-fluoro-5-(5-(trifluoromethyl)pyridin-2
-ylsulfonyl)-4,5-dihydro-l Hpyrazolo [4,3-c]
quinoline. ( Enantiomers A and B) Prepared as
described in Example 12using boronic acid (77) and
sulfonamide (117). Enantiomers were then separated
using the specified column type and analyzed using
Method 20. Enantiomer A Retention time = 7.6 min.
Enantiomer B Retention time = 13.7 min. MS m/z 439.1
(M+H)+. 1H NMR (300 MHz, CDCl3) d 10.14 (br s, IH),
8.53 (m, IH), 7.86 (dd, J=9.3 Hz and 5.7 Hz, IH), 7.81
(m, IH), 7.46 (d, J=8.2 Hz, IH), 7.38 (dd, J=8.5 Hz
and 3.2 Hz, IH), 7.10 (m, IH), 5.10 (m, J=7.8 Hz, IH),
1.06 (m, IH), .48 (m, 3H), .16 (m, IH). Example 87
4-Cyclopropyl-5-(4-(difluoromethoxy)phenylsulfonyl)-8-
fluoro-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 13 using A-
(difluoromethoxy)benzenesulfonyl chloride in place of
compound 83. MS m/z 436.1 (M+H)+. 1H NMR (300 MHz,
CDCl3) d 7.89 (dd, J = 8.5, 4.8 Hz, IH), 7.29 (d, J =
8.5 Hz, 2H), 7.21-7.12 (m, IH), 7.14 (d, J = 8.6 Hz,
2H), 6.83 (d, J = 8.7 Hz, IH), 6.65 (s, IH), 6.44 (t,
J = 7.25 Hz, IH), 4.93 (d, J = 8.2 Hz, IH), 1.02-0.99
(m, IH), 0.54-0.51 (m, IH), 0.46- 0.37 (m, 2H), 0.13 -
0.1 1 (m, IH). Example 88
7-(Benzyloxy)-5-(4-chlorophenylsulfonyl)-4-methyl-4,5-
dihydro-l H-pyrazolo[4,3- c]quinoline. Prepared as
described in Example 4 using 3-benzyloxyaniline. MS
m/z 467.8 (M+H)+. 1H NMR (CDCl3) d 7.47 (m, 4H), 7.35
(m, 3H), 7.19 (s, IH), 7.01 (m, 5H), 5.62 (q, J = 6.87
Hz, IH), 5.16 (s, 2H), 1.30 (d, J = 6.93 Hz, 3H).
Example 89
5-(4-Fluorophenylsulfonyl)-4-methyl-4,5,5a,6,7,8,9,9a-
octahydro-l H-pyrazolo[4,3- c]quinoline. Prepared by
sulfonylation of 2-methyloctahydroquinolin-4(l H)-one
followed by pyrazole formation as described in Example
1. MS m/z 350 (M+H)+. 1H NMR (CDCl3) d 7.88-7.83 (m,
2H), 7.56 (s, IH), 7.20-7.15 (m, 2H), 5.16-5.09 (q, J
= 6.8 Hz, IH), 4.21-4.14 (m, IH), 2.77 (m, IH),
2.40-2.35 (m, IH), 1.80-1.73 (m, IH), 1.70-1.69 (m,
2H), 1.65-1.63 (d, J = 6.0 Hz, 3H), 1.55-1.52 (m, IH),
1.44-1.27 (m, 2H), 1.08-0.99 (m, IH). The following
compounds were prepared essentially according to the
above methods and schemes described above.Example 90
5l-(4-(Trifluoromethyl)-phenylsulfonyl)-l
l,5'-dihydrospiro[cyclopropane-l,4 lpyrazolo[
4,3-c]quinoline]. MS m/z 439.1 (M+H)+. 1H NMR (CDCl3)
d 7.75-7.73 (m, IH), 7.61-7.45 (m, 3H), 7.36 (d, J =
8.0 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H), 7.0 (s, IH),
2.70-2.60 (m, IH), 1.68-1.60 (m, IH), 1.29-1.19 (m,
IH), 0.58-0.51 (m, IH). Example 9 1
5l-(4-Chlorophenylsulfonyl)-l
l,5'-dihydrospiro[cyclopropane-l,4 l-pyrazolo[4,3-
c]quinoline]. MS m/z 372.1 (M+H)+. 1H NMR (CDCl3) d
7.72 - 7.69 (m, IH), 7.64 - 7.61 (m, IH), 7.52 - 7.42
(m, 2H), 7.28 - 7.25 (m, 2H), 7.08 - 7.04 (m, 2H), 7.0
(s, IH), 2.64 - 2.56 (m, IH), 1.64 - 1.56 (m, IH),
1.29 - 1.19 (m, IH), 0.56 - 0.52 (m, IH). Example 92
7,8-Difluoro-4-methyl-5-(thiophen-2-ylsulfonyl)-4,5-di
hydro-l H-pyrazolo[4,3- c]quinoline. MS m/z 368
(M+H)+. 1H NMR (CDCl3) d 7.72 (dd, J=10.8, 7.2 Hz,
IH), 7.57 (dd, J=9.9, 8.1 Hz, IH), 7.29 (m, 2H), 6.98
(dd, J=3.9, 1.2 Hz, IH), 6.75 (d, J=4.8, 3.9 Hz, IH),
5.84 (broad s, IH), 5.69 (q, J=7.2 Hz, IH), 1.32 (q,
J=7.2 Hz, 3H). Example 93
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3- c][l,8]naphthyridine. Prepared as
described in Example 18 using methylmagnesium bromide
in place of cyclopropylmagnesium bromide. MS m/z 368
(M+H)+. 1H NMR (CDCl3) d 8.30 (dd, J = 4.9, 1.8 Hz,
IH), 8.07 (dd, J = 7.6, 1.8 Hz, IH), 7.95 (m, 2H),
7.43 (s, IH), 7.38 (m, 2H), 7.10 (dd, J = 7.6, 4.9 Hz,
IH). Example 94
5-(4-Chlorophenylsulfonyl)-4-methyl-4,5-dihydro-l
H-pyrazolo[4,3-c]quinolin-7-yl dimethylcarbamate. MS
m/z 447(M+H)+. 1U NMR (CDCl3) d 7.65 (d, J=I 1.7 Hz,
IH), 7.64 (s, IH), 7.22 (s, IH), 7.18 (d, J=8.6 Hz,
IH) 7.17 (d, J=8.8 Hz, 2H), 7.06 (d, J=8.8 Hz, 2H),
5.64 (q, J=6.8 Hz, IH), 3.17 (s, 3H), 3.07 (s, 3H),
1.32 (d, J=7.0 Hz, 3H).Example 95
7-Chloro-4-methyl-5-(4-(trifluoromethyl)phenylsulfonyl
)-4,5-dihydro-l H-pyrazolo[3,4- d]thieno[2,3-b]
pyridine. MS m/z 434.0(M+ H)+. 1H NMR (CDCl3) d 8.58
(s, IH), 7.62 (d, J=9.0 Hz, 2H), 7.54 (dd, J=9.0 Hz,
2H), 7.36 (s, IH), 7.03 (s, IH), 5.66 (q, J=6.3 Hz,
IH), 1.43 (q, 6.3 Hz, 3H). Example 96
4-Ethyl-7,8-difluoro-5-(5-(trifluoromethyl)pyridin-2-y
lsulfonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
MS m/z 445.0(M+ H)+. 1H NMR (CDCl3) d 8.53 (s, IH),
7.89 (dd, J = 10.6, 8.0 Hz, IH), 7.74 (dd, J = 18.6,
11.3, IH), 7.60 (d, J = 8.2 Hz, IH), 7.46 (dd, J =
18.6, 10.0, IH), 7.34 (s, IH), 5.45 (dd, J = 15.3, 8.5
Hz, IH), 1.64 (m, IH), 1.50 (m, IH), 1.00 (t, J=7.3
Hz, 3H). Example 97
4-Cyclopropyl-7,8-difluoro-5-(thiophen-2-ylsulfonyl)-4
,5-dihydro-l H-pyrazolo[4,3- c]quinoline. MS m/z 394.0
(M+H)+. 1H NMR (CDCl3) d 7.75 (dd, J = 11.4, 7.5 Hz,
IH), 7.57 (dd, J = 10.5, 8.7 Hz, IH), 7.29 (m, 2H),
7.08 (broad s, IH), 6.96 (dd, J = 3.9, 1.2 Hz, IH),
6.73 (d, J = 5.1, 3.9 Hz, IH), 5.01 (d, J = 8.1 Hz,
IH), 1.03 (m, IH), 0.53 (m, IH), 0.40 (m, 2H), 0.1 1
(m, IH). Example 98
7,8-Difluoro-5-(4-(trifluoromethyl)-phenylsulfonyl)-4,
5-dihydro-2 H-pyrazolo[4,3- c]quinoline. MS m/z 416
(M+H)+. 1H NMR (CDCl3) d 7.69 (dd, J=I Ll, 7.2 Hz,
IH), 7.48 (dd, J=10.2, 8.4 Hz, IH), 7.38 (d, 11.4 Hz,
4H), 7.20 (s, IH), 4.93 (s, 2H), 2.69 (broad s, IH).
Example 99
4-Cyclopropyl-7-(trifluoromethoxy)-5-(6-(trifluorometh
yl)pyridin-3-ylsulfonyl)-4,5- dihydro-2
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 13 using 2-
bromo-4-(trifluoromethoxy)phenylboronic acid. MS m/z
506.1 (M+H)+. 1H NMR (CD3OD) d 8.45 (s, IH), 7.78-7.73
(m, 3H), 7.62-7.59 (m, IH), 7.47 (s, IH), 7.41-7.37
(m, IH), 5.18- 5.16 (d, J = 7.6 Hz, IH), 1.06-0.98 (m,
IH), 0.60-0.52 (m, IH), 0.45-0.34 (m, 2H), 0.23-0.14
(m, IH).Example 100 (
)-4-cyclopropyl-7-(trifluoromethyl)-5-(6-(trifluoromet
hyl)pyridin-3-ylsulfonyl)-4,5- dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 13 using 2-
bromo-4-(trifluoromethyl)phenylboronic acid and
sulfonyl chloride 83. MS m/z 488.9 (M+H)+. 1H NMR
(CDCl3) d 8.53 (s, IH), 8.17 (s, IH), 7.84-7.81 (m,
IH) 7.68-7.65 (m, IH), 7.50-7.28 (m, 3H), 5.08-5.05
(d, J = 7.7 Hz, IH), 1.09-0.93 (m, IH), 0.64-0.55 (m,
IH), 0.50-0.36 (m, 2H), 0.18-0.13 (m, IH). Example 101
(
)-4-Cyclopropyl-7-(trifluoromethoxy)-5-(4-(trifluorome
thoxy)phenylsulfonyl)-4,5- dihydro-2
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 13 using 2-
bromo-4-(trifluoromethoxy)phenylboronic acid and
4-(trifluoromethoxy)benzenesulfonyl chloride. MS m/z
520.1 (M+H)+. 1H NMR (CDCl3) d 7.85 (s, IH), 7.71-7.68
(m, IH), 7.43 (s, IH), 7.31-7.24 (m, 3H) 6.99-6.96 (m,
2H), 5.02-4.99 (d, J = 8.0 Hz, IH), 1.09-1.00 (m, IH),
0.66-0.57 (m, IH), 0.55-0.40 (m, 2H), 0.23-0.16 (m,
IH). Example 102 (
)-4-cyclopropyl-8-(trifluoromethyl)-5-(6-(trifluoromet
hyl)pyridin-3-ylsulfonyl)-4,5- dihydro-l
H-pyrazolo[4,3-c]quinoline. Prepared as described in
Example 13 using 2-
bromo-5-(trifluoromethyl)phenylboronic acid. MS m/z
489.1 (M+H)+. 1H NMR (CDCl3) 8.59 (s, IH), 8.1 1-8.08
(m, IH), 7.91 (s, IH) 7.82-7.79 (m, IH), 7.61-7.49 (m,
3H), 5.08-5.05 (d, J = 8.0 Hz, IH), 1.08-1.01 (m, IH),
0.67-0.58 (m, IH), 0.55-0.44 (m, 2H), 0.23-0.17 (m,
IH). Example 103
4-Cyclopropyl-7-methyl-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-lHpyrazolo [3 ,4-d]thiazolo [5,4-b]
pyridine 149).1-Cyclopropylprop^-vn- 1-ol (140). To a
solution of aldehyde 138 (5.00 g, 71.3 mmol) in THF
(50 niL) at 0 0C was added ethynylmagnesium bromide
(139) (0.5M in THF, 178 mL, 89.2 mmol), dropwise via a
pressure equalizing addition funnel. The reaction
mixture was stirred for 3 h at 0 0C, and then quenched
with saturated aqueous NH Cl (100 mL) and warmed to
room temperature. The reaction mixture was filtered
through a pad of Celite. The filtrate was diluted with
EtOAc (100 mL) and the layers were separated. The
organic layer was washed with saturated aqueous NaCl
(100 mL), dried over MgSO , filtered and concentrated.
The resulting residue was purified by flash
chromatography (20% EtOAc in hexanes) to afford 6.15 g
of alcohol 140 (90%). 1U NMR (300 MHz, CDCl3) d 4.20
(bd, J = 5.6 Hz, IH), 2.44 (d, J = 2.1 Hz, IH), 1.90
(bs, IH), 1.25 (m, IH), 0.57 (m, 2H), 0.52 (m, 2H).
tert-Butyi
2-(4-(trifluoromethyl)phenylsulfonamido)acetate (142)
. To a solution of glycine tert-butyl ester (10.0 g,
76.2 mmol) in CH2Cl2 (150 mL) at 0 0C was added
triethylamine (12.7 mL, 91.5 mmol) followed by
sulfonyl chloride 141 (18.6 g, 76.2 mmol). The
reaction mixture was stirred for 18 h while warming to
room temperature. The reaction mixture was quenched
with the addition of H2O (100 mL), and the two layers
were separated. The organiclayer was dried over MgSO ,
filtered and concentrated to provide 25.9 g of 142
(100%). MS (ES) m/z: 340.0 (M+H)+. tert-Butyl
2-(N-(1-cvclopropylprop-2-vnyl)-4-(trifluoromethyl)phe
nylsulfonamido)acetate (143). To a solution of 142 in
THF (150 niL) at 0 0C was added tributylphosphine
(29.1 g, 143.6 mmol) and alcohol 140 (5.06 g, 52.6
mmol). Diisopropyl azodicarboxylate (27.8 mL, 143.6
mmol) was then added in a drop wise manner. The
reaction mixture was stirred at 0 0C for 2 h, and then
concentrated. The resulting residue was purified by
flash chromatography (10% EtOAc and 10% CH2Cl2 in
hexanes) to afford 9.84 g of 143 (45%). MS (ES) m/z:
440.2 (M+Na)+.
2-(N-(1-Cvclopropylprop-2-vnyl)-4-(trifluoromethyl)phe
nylsulfonamido)acetic acid (144) . Compound 143 (8.34
g, 20.0 mmol) was dissolved in formic acid and allowed
to stand for 24 h at room temperature. A white
precipitate formed, which was isolated by filtration.
The solid was washed with cold EtOAc (10 mL) to
provide 5.08 g of 144 (69%). MS (ES) m/z: 362.0
(M+H)+. L/-(l-Cyclopropylprop-2-ynyl)-
L/-(3-diazo-2-oxopropyl)-4-
(trifluoromethyl)benzenesulfonamide (145). To thionyl
chloride (2 mL) was added compound 144 (0.50 g, 1.38
mmol). The reaction mixture was heated to 70 0C for 2
h. The reaction mixture was cooled to room temperature
and concentrated. The resulting residue was dissolved
in Et2O (5 mL) and added to a solution of freshly
prepared diazomethane in Et2O (30 mL) at 0 0C. The
diazomethane was prepared in the following manner; to
a solution of 40% K0H (aq) (15 mL) and Et2O (30 mL) at
0 0C was added l-methyl-3-nitro-lnitrosoguanadine
(1.01 g, 6.91 mmol). The reaction mixture was allowed
to stand at 0 0C for 45 minutes. The temperature was
decreased to -40 0C, and the aqueous layer was frozen.
The organic layer was decanted into a fresh vial at 0
0C containing solid KOH (2.50 g). The reaction mixture
was allowed to stand at 0 0C for 15 minutes. The
reaction mixture was then decanted into a clean vial
at 0 0C, at which time the Et2O solution of acid
chloride was added. The reaction mixture was allowed
to stand for 30 minutes at 0 0C, and then quenched
with acetic acid (2 mL). The reaction mixture was
warmed to room temperature and diluted with EtOAc (25
mL) and H2O (25 mL). The two layers were separated.
The organic layer was washed with saturated NaHCO (2x
30 mL) and saturated aqueous NaCl (30 mL). The organic
layer was dried over MgSO , filtered and concentrated.
The resulting residue waspurified by flash
chromatography (20% EtOAc in hexanes) to afford 0.37 g
of 145 (70%). MS (ES) m/z: 408.1 (M+Na)+.
4-Cvclopropyl-5-(4-(trifluoromethyl)phenylsulfonyl)-5,
6-dihvdro-2 H-pyrazolor4,3-clpyridin- 7(4H)-one (146).
To a solution of compound 145 (0.37 g, 0.96 mmol) in
EtOH (5 mL) was added silver(I) oxide (0.02 g, 0.09
mmol). The reaction mixture was heated to 80 0C for 18
h, and then cooled to room temperature. The reaction
mixture was filtered through a pad of Celite and
concentrated. The resulting residue was purified by
flash chromatography (40% EtOAc in hexanes) to afford
0.19 g of 146 (51%). MS (ES) m/z: 386.1 (M+H)+. l-(fer
-Butyldimethylsilyl)-7-(ter
-butyldimethylsilyloxy)-4-cvclopropyl-5-(4-
(trifluoromethyl)phenylsulfonyl)-4,5-dihvdro-l
H-pyrazolor4,3-clpyridine (147). To a solution of
compound 146 (0.33 g, 0.87 mmol) in CH2Cl2 (2.5 mL) at
0 0C was added triethylamine (0.14 mL, 1.04 mmol)
followed by r -butyldimethysilyl
trifluoromethanesulfonate (0.21 mL, 0.87 mmol). The
reaction mixture was stirred at 0 0C for 1.5 h, and
then quenched with H2O ( 1 mL). The reaction mixture
was warmed to room temperature and the layers were
separated. The organic layer was dried over MgSO ,
filtered and concentrated. The resulting residue was
purified by flash chromatography (10% EtOAc in
hexanes) to afford 0.38 g of 147 (72%). MS (ES) m/z:
500.1 (M-TBS)+.
4-Cvclopropyl-7-methyl-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5,5a,8a-tetrahvdro-l Hpyrazolo[ 3,4-
<i1thiazolo| 5,4-&lpyridin-8a-ol (148). To a solution
of compound 147 (0.05 g, 0.08 mmol) in CH3CN ( 1 mL)
was added xenon difluoride (0.05 g, 0.28 mmol). The
reaction mixture was stirred for 3 h at room
temperature and then thioacetamide (0.03 g, 0.41 mmol)
was added in bulk. The reaction mixture was stirred
for 18 h at room temperature and then quenched with
saturated aqueous NaHCO ( 1 mL). The reaction mixture
was diluted with EtOAc (5 mL) and the layers were
separated. The organic layer was dried over MgSO ,
filtered and concentrated. The resulting residue was
purified by flash chromatography (50% EtOAc in
hexanes) to afford 0.03 g of 148 (80%). MS (ES) m/z:
459.0 (M+H)+.
4-Cyclopropyl-7-methyl-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-l H-pyrazolo[3,4-
pthiazolor5,4-&1pyridine (149). To a solution of
compound 148 (0.03 g, 0.06 mmol) in CH2Cl2 ( 1 mL) at
0 0C was added trifluoroacetic anhydride (0.04 mL,
0.32 mmol) followed by pyridine (0.05 mL, 0.65 mmol).
The reaction mixture was stirred for 1 h at 0 0C, and
thenquenched with saturated aqueous NaHCO ( 1 rnL) and
diluted with CH Cl (5 rnL). The layers were separated.
The organic layer was washed with H2O (2 mL), dried
over MgSO , filtered and concentrated. The resulting
residue was purified by flash chromatography (50%
EtOAc in hexanes) to afford 0.03 g of 149 (79%). 1H
NMR (300 MHz, CD3Cl3) d 7.62 (d, J = 8.3 Hz, 2H), 7.50
(d, J = 8.4 Hz, 2H), 7.36 (s, 4H), 5.06 (d, J = 7.5
Hz, IH), 2.78 (s, 3H), 1.24 (m, 2H), 0.46 (m, 3H),
0.22 (m, IH); 13C NMR (75 MHz, CD3Cl3) d 163.7, 140.9,
137.6, 136.8, 135.0, 134.6, 130.4, 127.4, 126.0,
121.8, 113.4, 61.0, 21.2, 17.6, 3.47, 2.92; MS (ES)
m/z: 441.1 (M+H)+. Example 104
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-
lH-pyrazolo [4,3-c] quinoline-7,8-diol. MS m/z: 391.9
(M+H)+. 1 NMR (CD3CN) d 7.28 (s, IH), 7.18 (s, IH),
7.13 (s 4H), 7.00 (s, IH), 5.54 (q, J = 6.8Hz, IH),
1.24 (d, J = 6.8 Hz, IH) Example 105
5-(4-chlorophenylsulfonyl)-4-methyl-4,5-dihydro-2
H-pyrazolo[4,3-c]quinolin-8-ol. Prepared from
8-(benzyloxy)-5-(4-chlorophenylsulfonyl)-4-methyl-4,5-
dihydro-l H- pyrazolo[4,3-c]quinoline as described for
compound 119 in Example 21. MS m/z: 375.9 (M+H)+. 1H
NMR (CD3OD) d 7.55 (d, J = 8.7 Hz, IH), 7.45 (s, IH),
7.1 1 (m, 4H), 6.84 (dd, J = 8.7, 2.8 Hz, IH), 5.60
(q, J = 6.9 Hz, IH), 1.25 (d, J = 7.0 Hz, 3H). Example
106 4-(8-fluoro-4-methyl-l
H-pyrazolo[4,3-c]quinolin-5(4 H)-ylsulfonyl)-3,5-
dimethylisoxazole. Prepared as described in Example 29
using 3,5-dimethylisoxazole-4- sulfonyl chloride. 1H
NMR (CDCl3) d 11.09 (s, 1H) 7.79-7.74 (dd, J = 8.9,
5.1 Hz, IH), 7.53-7.49 (dd, J = 8.5, 3.0 Hz, IH), 7.40
(s, IH), 7.16-7.09 (dt, J = 8.4, 3.0 Hz, IH), 5.64-
5.57 (q, J = 6.9 Hz, IH), 2.03 (s, 3H), 1.97 (s, 3H),
1.35-1.33 (d, J = 6.9 Hz, 3H). Example 107
8-fluoro-4-methyl-5-(l-methyl-l
H-pyrazol-4-ylsulfonyl)-4,5-dihydro-l H-pyrazolo[4,3-
c]quinoline. Prepared as described in Example 29 using
1-methyl- lH-pyrazole-4-sulfonyl chloride. 1H NMR
(CDCl3) d 7.79-7.74 (dd, J = 8.9, 5.1 Hz, IH),
7.45-7.41 (dd, J = 8.4, 2.7 Hz, IH), 7.36 (s, IH),
7.15-7.07 (m, 2H), 6.98 (m, IH), 5.70-5.63 (q, J = 6.9
Hz, IH), 3.67 (s, 3H), 1.33-1.31 (d, J = 6.9 Hz,
3H).Example 108
8-fluoro-4-methyl-5-(5-(pyridin-2-yl)thiophen-2-ylsulf
onyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 29 using 5-pyrid-2-
ylthiophene-2-sulfonyl chloride. 1H NMR (CDCl3) d
10.25 (s, 1H) 8.51-8.49 (d, J = 4.0 Hz, IH), 7.83-7.79
(dd, J = 8.8, 5.1 Hz, IH), 7.69-7.65 (m, IH),
7.49-7.41 (m, 2H), 7.28-7.1 1 (m, 5H), 6.82-6.80 (d, J
= 3.8 Hz, IH), 5.73-5.68 (q, J = 6.8 Hz, IH),
1.36-1.34 (d, J = 6.8 Hz, 3H). Example 109
8-fluoro-4-methyl-5-(l-methyl-l
H-imidazol-4-ylsulfonyl)-4,5-dihydro-l H-pyrazolo[4,3-
c]quinoline. MS m/z: 348.1 (M+H)+. 1 NMR (DMSO-d6) d
12.83 (s, IH), 7.67-7.63 (dd, J = 9.0, 5.4 Hz, IH),
7.54-7.48 (m, 2H), 7.40-7.36 (dd, J = 9.0, 3.0 Hz,
IH), 7.17-7.10 (td, J = 8.7, 3.0 Hz, IH), 5.58-5.51
(q, J = 7.2 Hz, IH), 1.14-1.12 (d, J = 7.2 Hz, 3H).
Example 110 (
)-4-ethyl-7,8-difluoro-5-(4-(trifluoromethyl)phenylsul
fonyl)-4,5-dihydro-l Hpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 13 using 2-bromo-4,5-
difluorophenylboronic acid, ethylmagnesium bromide,
and sulfonamide 72. MS m/z: 444.1 (M+H)+. 1H NMR
(CDCl3) d 7.70 (dd, IH, J=7.5, 11.1 Hz), 7.47 (t, J =
8.4 Hz, IH), 7.40- 7.34 (m, 4H), 7.19 (s, IH), 5.25
(t, J = 8.4 Hz, IH), 1.64-1.54(m, IH), 1.47-1.38 (m,
IH), 0.97(t, J = 7.2Hz, 3H) Example 111
(R)-4-cyclopropyl-8-fluoro-5-(4-(trifluoromethoxy)phen
ylsulfonyl)-4,5-dihydro-lHpyrazolo[ 4,3-c]quinoline.
Prepared as described in Example 13 using 4-
(trifluoromethoxy)benzenesulfonyl chloride. MS m/z:
454.0. 1H NMR (CDCl3) d 7.69 (dd, J = 9.5 Hz, 2.2 Hz,
IH), 7.66 (dd, J = 8.4, 5.9 Hz, IH), 7.27 (s, IH),
7.20 (d, J = 8.7, 2H), 7.16-7.10 (m, IH) 6.94 (d, J =
8.4 Hz, 2H), 4.95 (d, J = 8.1 Hz, IH), 1.07-1.0 (m,
IH), 0.58- 0.42 (m, 3H), 0.15-0.12 (m, IH).Example 112
(R)-4-cyclopropyl-8-fluoro-5-(4-methoxyphenylsulfonyl)
-4,5-dihydro-lH-pyrazolo[4,3- c]quinoline. Prepared as
described in Example 13 using 4-methoxybenzenesulfonyl
chloride. MS m/z: 400.1 (M+H)+. 1H NMR (CDCl3) d 7.69
(dd, J = 4.0, 2.6 Hz, IH), 7.60 (dd, J = 8.4, 5.9 Hz,
IH), 7.30 (s, IH), 7.15-7.12 (m, 2H), 7.12-7.04 (m,
IH), 6.60-6.55 (m, 2H), 5.0 (d, J = 7.6 Hz, IH), 3.71
(s, 3H), 1.20-0.92 (m, IH), 0.60-0.35 (m, 3H),
0.19-0.14 (m, IH). Chiral chromatography was performed
with an isocratic 10:90 ethanol:hexanes eluent at 1
niL/min on a CHIRALCEL #ODH0CE-EF074. BIOLOGICAL
EXAMPLES Gamma-Secretase Assay The gamma-secretase APP
enzyme assay was designed to measure the specific
proteolytic cleavage of an APP substrate (MBP-C 125
Swe fusion protein) at the Ab40 site. The assay used a
partially purified extract of IMR-32 cell membranes as
the gamma-secretase enzyme preparation and a
recombinant fusion protein containing the C-terminal
125 amino acids of the Swedish variant of the APP
(MBP-C125swe) as the substrate. This assay involved
two steps beginning with the enzymatic reaction
generating a cleavage product that was captured with
an immobilized antibody specific for the neo-epitope
Ab40 site. The captured cleavage product was then
detected in a sandwich ELISA assay with a biotinylated
reporter antibody that is specific to Ab (17-28).
Streptavidin-linked alkaline phosphatase was then
added that would generate a fluorescent signal
proportional to the amount of cleavage product. This
assay was used to discover small molecule inhibitors
of gamma-secretase. Materials and Methods: Briefly, a
149 mg/ml solution of BIGCHAP detergent was made with
water at 420C and then rotated for 30 minutes at the
same temperature. This warmed solution of BigCHAPS
(N,N-Bis(3-D-gluconamidopropyl)cholamide ) detergent
was used to dissolve Brain Extract Type-V (lipid
containing a minimum of 40% phosphatidylethanolamine)
from Sigma (St. Louis, Mo.) to a concentration of 8
mg/ml. This solution containing BigCHAPS and lipid at
8mg/ml is then diluted to 0.53 mg/ml lipid with a
pre-warmed solution of Hepes and sodium chloride. This
final solution containing Hepes buffer, sodium
chloride, BigCHAPS detergentand lipid is used to
create working solutions of both gamma-secretase (25
Units) and the MBP-C 125 substrate (0.05 mg/ml).
Gamma-secretase was then added to a 96-well
micro-titre plate and then incubated with various
concentrations of inhibitor for 30 minutes at 37 C.
MBPC 125 substrate was then added to initiate the
reaction that would run for two hours at 37 C. The
reaction was quenched with the addition of SDS to a
final concentration of 0.1% and then 100ml of the
reaction mixture was transferred to a capture ELISA
plate and incubated overnight at 4 C. Detection of the
cleavage product was performed using a standard
sandwich ELISA assay and quantified using a six point
standard curve. Results The following compounds
prepared essentially according to the above methods
and schemes, when tested as described above exhibited
inhibition in the gamma secretase assay with an IC50
as described in the table below, where "A" refers to
an IC50 of 0.1 to 100 nm; "B" refers to an IC50 of 101
to 500 nm, "C" refers to an IC50 value of 501 to 1000
nm, and "D" refers to an IC50 value of 1000 to 10,000.
TABLE AMEANS FOR CONTROLLING THE PROGRESSION OF MYOPIA
CROSS-REFERENCE This application claims benefit of
priority from co-pending and commonly assigned
Australian provisional patent application No. 20069031
12 filed June 8, 2006, the contents of which are
incorporated herein by reference in its entirety.
FIELD OF THE INVENTION The present invention relates
to means, including methods and contact lenses,
suitable for use in controlling or reducing the
progression of myopia, particularly though not solely,
in the young person. More particularly, this invention
concerns the use of multi-zone, non-multi-focal
contact lenses in the treatment of myopia. It
represents a novel and unobvious advance over commonly



assigned US patent 7,025,460 by Smith et al,
(hereafter "Smith"). It is understood that a
multi-zone contact lens is one where different
portions or areas of the lens have different optical
properties or functions, most usually different
refractive powers or aberration correction functions.
Multi-focal contact lenses are a sub-class of
multi-zone contact lenses characterized by the fact
that the central portion of the lens, corresponding
roughly to normal pupil diameter, has at least two
zones of different refractive power. Usually this is
to provide the wearer, simultaneously, with both
distance and near vision and, possibly, with a
transition zone providing transition power between the
distance and near vision powers. Thus a multi-zone,
non-multi-focal lens is one where the central portion
of the lens does not include multi-zones that provide
multiple foci on the central retina. BACKGROUND OF THE
INVENTION Myopia or short-sightedness is a problem of
the eye wherein objects at a distance are focused in
front of the retina, causing blurred vision; that is,
the focusing power of the eye is too great. Myopia is
normally corrected with the use of ophthalmic lenses
of sufficient negative power to bring distant objects
back into focus on the central retina, while allowing
near objects to be focused on the central region of
the retina by accommodation of the lens of the eye.
Myopia is commonly a progressive disorder associated
with gradual elongation of the eye so that lenses
ofincreasing negative power are needed over time. A
number of undesirable pathologies are associated with
progressive myopia. It is now generally accepted that
elongation of the eye of a growing animal is normally
controlled by a feedback mechanism that enables axial
light rays entering the eye to be focused onto the
central region of the retina. It is assumed that, with
emmetropia, this mechanism works well but that, in
myopia, the elongation is excessive while, in
hyperopia, it is insufficient to allow good focus of
the axial rays. Until the recent work of Smith and
others (discussed in part in the aforementioned US
patent 7,025,460, and incorporated by reference
herein, as if made a part of the present application),
it was commonly accepted that the stimulus controlling
the feedback mechanism had to do with features of the
central image formed in the eye. Smith has now
convincingly shown that the stimulus has little to do
with the quality of the central image but is related
to the curvature of field or peripheral refraction;
that is, the quality of the peripheral image. More
particularly, Smith demonstrated that a stimulus for
increased eye length is created when the peripheral
focal plane lies behind (is posterior to) the retina
and that this condition may persist despite excessive
and continuing growth of the eye from the standpoint
of optimal central vision. Smith therefore proposed
the use of corrective eye lenses for myopia that shift
the focal plane in front of (anterior to) the
peripheral retina. However, the lenses, especially
contact lenses, suggested by Smith are difficult to
design and manufacture, and may introduce noticeable
visual distortion in peripheral vision. Prior to the
teachings of Smith, a variety of multi-focal contact
lenses had been proposed on the common assumption that
aspects of the eye's central image provide the
stimulus for abnormal eye growth in myopia. Though
such prior art is not of direct relevance to the
present invention, those items considered to be of
most interest are reviewed below. US Patent No.
6,752,499 to Aller teaches prescribing commercially
available bifocal contact lenses for young myopic
patients who also exhibit near-point esophoria in the
hope of controlling the progression of myopia. The
preferred lenses were those with concentric near and
distance zones within the normal pupil diameter of the
patient. Such bifocal contact lenses had been designed
and prescribed for the correction of presbyopia in
older eyes. However, Aller proposed that they should
be prescribed for the selected myopic patients to
provide additionalrefractive power (myopic defocus) at
both near and distance. Obviously these lenses have
the inherent disadvantage that at least one out of
focus axial image is present on the central retina at
all times, degrading image quality for both distance
and near gaze. Moreover, when the wearer is viewing a
near object and the eye is making use of the near zone
of the lens, the distance zone not only creates an
unwanted and out-of-focus image of the object but,
more significantly, portion of this out-of-focus image
is likely to be present posterior to the peripheral
region of the retina and, according to the teaching of
Smith, to thereby provide a stimulus for myopia
progression. US Patent No. 6,045,578 to Collins et al.
(Collins) teaches the addition of positive spherical
aberration at the central retina in the hope of
providing a stimulus that will reduce or control the
progression of myopia on the basis that some positive
spherical aberration is normally found in the
emmetropic adult eye. This principle is applied to a
variety of eye lenses including contact lenses.
However, the deliberate introduction of spherical
aberration into the central image degrades that image
and visual acuity. Collins gives no attention to the
nature of the image in the peripheral region of the
retina where, as taught by Smith, the essential
stimulus for eye growth is provided. Significant trial
results using Collins-type lenses with deliberately
introduced spherical aberration in the central image
for the control of the progression of myopia have not
been reported to the applicant's knowledge.
International Patent Application No. WO200604440A2 by
Phillips et al. (Phillips) discloses the use of
bifocal contact lenses in which there is (i) a vision
correction area for correcting the myopic central
vision of a wearer and (ii) a myopic defocus area
which simultaneously presents a myopic defocused in
the wearer's central vision at both near and distance
gaze. Since (as is characteristic of multi-focal
lenses) both areas of the lens fall within the normal
pupil diameter of the patient, the same basic problem
of degraded central image is also present here.
Similar problems are evident with the teachings of US
Patent Application No. 2006/0082729 by To, which
discloses the use of multi-focal Fresnel contact
lenses that provide myopic defocus in central vision,
but they are exacerbated by the fact that Fresnel
lenses degrade image quality relative to refractive
lenses.SUMMARY OF THE INVENTION The present invention
provides a multi-zone contact lens for inhibiting the
progression of myopia in an eye, a method of forming
such a lens, and a method of inhibiting the
progression of myopia in an eye by the use of such a
lens. The lens basically has a central optical zone
that approximates in size the normal pupil diameter of
the eye and that has a refractive power selected or
adapted to give the eye clear distance vision, and a
peripheral optical zone that substantially falls
outside the normal pupil diameter of the eye and that
has a refractive power sufficient to focus oblique
peripheral rays entering the patient's eye through the
peripheral zone onto a focal plane located on or in
front of the peripheral region of the retina. While
such peripheral focus provides the stimulus for
reducing elongation of the eye in accordance with the
teachings of Smith, two-zone lenses of this type -
especially where the peripheral zone is annular and
surrounds the central zone - are much more readily and
cheaply made than the lenses disclosed in the Smith
patent and can potentially introduce less aberrations
such as distortion to the peripheral image. Since
axial rays from both distant and near objects
essentially pass only through the single-power central
zone of the lens, not through more than one focal zone
as with conventional bifocal contact lenses, given
normal accommodation for near gaze, both distance and
near images will be clear. The multi-zone contact lens
of the invention is therefore not a bifocal contact
lens where the two focal zones overlie the pupil so
that both intercept axial rays from every object,
whether near or distant. As noted above such bifocal
lenses are proposed for myopia treatment by the prior
art. As progressive myopia commonly afflicts children
and young adults, the diameter of the central optical
zone will usually be greater than about 3 mm and not
more than 1mm less than the normal pupil diameter of
the eye. Due to the existence of what is known to
vision scientists as the Stiles-Crawford effect, light
rays that pass close to the edge (also called
"marginal rays") of the pupil of the eye on their way
through to the retina, has less visual significance
than those rays that travel nearer the centre of the
pupil. Thus, the central optical zone need not be
precisely greater than the normal pupil diameter of
the eye. On the other hand, it is preferred that the
maximum diameter of the central zone should not be
more than 1mm greater than the normal pupil diameter.
Where an annular peripheral opticalzone is employed,
the inner diameter preferably approximates the outer
diameter of the central zone and the outer diameter
will normally be less than 8 mm. The total diameter of
the contact lens will typically lie between 13 - 15
mm, the additional area being formed by a skirt-like
ring or carrier portion that serves to assist in
locating and retaining the lens in position on the
eye. As is common with contact lenses, the rear
surface is shaped to conform to the shape of the
cornea of the patient and the front surface is
contoured to create - together with the shape of the
rear surface - the desired optical zones with their
respective refractive powers. However, with the
contact lenses herein envisaged, the difference in
refractive power between the central zone and the
peripheral optical zone can be as great as 8 Diopters
and the discontinuity in shape of the front lens
surface at the junction of the central and peripheral
zones can be significant. Accordingly, it may be
desirable to shape the front of the lens at this
junction to form a transition zone which smooths the
transition between the shapes of the different zones
and/or which provides progressive increase in
refractive power in a narrow band between the zones.
The purpose of the transition zone, however, is to
both smooth the external surface of the lens and to
reduce optical artifacts and distortions that may be
introduced by a sudden change in refractive power over
a short distance. Simply blending or filleting the
curves is often sufficient even though it may provide
a narrow ring with indeterminate refractive
properties. While it would be ideal for the lenses of
the invention to be tailor-made for each eye, it will
be generally more practical and economic for the
lenses to be mass-produced based upon estimates of the
range of normal pupil size (and eye shape) in the
population of interest. In practice, therefore some
tolerance on the match between normal pupil size for a
given patient and the size of the central zone of the
lens may be necessary in practice. More specifically,
embodiments of the present invention are directed to a
contact lens comprising a central optical zone having
a dimension substantially approximating the normal
diameter of the pupil of an eye when the lens is worn
by a wearer on said eye, said central optical zone
having a central zone refractive power adapted to
provide the wearer with clear distance vision in a
central region of the retina of the eye, and a
peripheral optical zone disposed radially outward from
said central zone, said peripheral optical zone lying
substantially outside the normal diameter of the pupil
of the eye when the lens is worn by the wearer, said
peripheraloptical zone having a peripheral optical
zone refractive power that is greater than said
central optical zone refractive power by an amount
sufficient to focus off-axis rays that enter the eye
through said peripheral optical zone when the lens is
worn onto points on or anterior to a peripheral region
of the retina located around said central region of
the retina. According to further embodiments of the
present invention, the contact lens of the present
invention have central optical zone and peripheral
optical zone having differently curved adjoining front
surfaces, and a transition zone formed between said
adjoining front surfaces, said transition zone shaped
to smoothly blend said adjoining differently curved
front surfaces of said central optical zone and said
peripheral optical zone. The transition zone
preferably further provides a gradation of refractive
power between the refractive power of the central
optical zone and the refractive power of the
peripheral optical zone. Still further, according to
embodiments of the present invention, the present
invention is directed to a contact lens for use in
reducing the progression of myopia in an eye of a
wearer comprising a transparent material having front
and rear surfaces, wherein the rear surface provides a
base-curve adapted to fit the eye; and wherein the
front surface comprises; a central optical zone curved
so that, together with the base-curve, said central
optical zone produces a central optical zone
refractive power adapted to provide the wearer with
clear distance vision in a central region of the
retina of the eye, the central optical zone being
substantially circular in shape of at least 3 mm in
diameter but not more than 1mm less than the normal
diameter of the pupil of the eye; and an annular
peripheral optical zone surrounding said central zone
and curved so that, together with the base-curve, said
peripheral zone is adapted to produce a peripheral
optical zone refractive power, when the lens is worn,
that is greater than said central optical zone
refractive power by an amount greater than 1 Diopter
and sufficient to focus off-axis rays that enter the
eye through said peripheral zone onto a focal plane
that is substantially on, or anterior to, the retina
in a peripheral region of the retina located around
said central region. Still further, embodiments of the
present invention are directed to a method for forming
a contact lens for reducing the progression of myopia
in an eye of a wearer, comprising forming on a
transparent material a rear surface comprising a
base-curve that is adapted to fit an eye of a wearer
of the lens; and forming on the transparent material,
a front surface spaced from said rearsurface. The
front surface comprises a central optical zone, the
dimensions of said central optical zone are selected
so the minimum dimension of said central optical zone
substantially approximates the normal diameter of the
pupil of the eye and that is curved so that, together
with the base-curve, said central optical zone
generates a central zone refractive power that
provides the wearer with clear distance vision in a
central region of the retina of the eye, and a
peripheral optical zone that surrounds said central
optical zone and lies substantially outside the normal
diameter of the pupil of the eye, said peripheral
optical zone is curved so that, together with the
base-curve, said peripheral optical zone generates a
peripheral optical zone refractive power that is
greater than said central optical zone refractive
power by an amount sufficient to focus peripheral rays
entering the eye through the peripheral optical zone
onto a focal plane that lies on or anterior to a
peripheral region of the retina of the eye, when the
lens is worn on the eye. In addition, embodiments of
the present invention is directed to methods of
inhibiting the progression of myopia in an eye, the
method comprising the steps of providing a multi-zone
contact lens for the eye which has a central optical
zone with a central optical zone refractive power and
a peripheral optical zone with a peripheral optical
zone refractive power disposed radially from said
central optical zone, selecting said central zone
refractive power to provide clear central vision to
the eye, and selecting a peripheral optical zone
refractive power that is greater than the central
optical zone refractive power, the peripheral optical
zone refractive power being selected to ensure that
off-axis rays entering the eye through said peripheral
optical zone are brought to focus at points on or
anterior to the peripheral retina of the eye, and
selecting the size of the central optical zone to be
greater than approximately the normal pupil diameter.
Having provided an outline of the invention, examples
will now be described with reference to the
accompanying drawings. It will be appreciated,
however, that many variations to the chosen examples
and many other examples of the application of the
invention are possible without departing from the
scope of the invention set out in the following
claims. BRIEF DESCRIPTION OF THE DRAWINGS Figure IA is
a front elevation of a first example of a multi-zone
contact lens formed in accordance with the teaching of
the present invention, the plane of the lens being
assumed to be vertical, as if it is being worn.Figure
IB is a sectional plan view of the contact lens of
Figure IA hatched to indicate functionally different
zones of the lens, rather than physically different
portions. Figure 2A is a front elevation of a contact
lens comprising the second example of multi-zone
contact lens formed in accordance with this invention.
Figure 2B is a sectional plan view of the lens of
Figure 2A hatched to indicate functionally different
zones of the lens, rather than physically different
portions. Figure 3 is a graph of relative optical
power with respect to lens diameter for the optical
zones of the contact lens of the first example shown
in Figures IA and IB. Figure 4 is a graph of relative
optical power with respect to lens diameter for the
optical zones of the contact lens of the second
example shown in Figures 2A and 2B. Figure 5 is a
diagrammatic sectional elevation of a human eye fitted
with the multi-zone contact lens of the first example
(Figures IA and IB) showing the focal plane for the
central and peripheral retina generated by the zones
of the lens. Figure 6 is a diagrammatic sectional
elevation of a human eye fitted with the multi-zone
contact lens of the second example (Figures 2A and 2B)
showing the focal plane for the central and peripheral
retina generated by the zones of the lens of the
second example. DETAILED DESCRIPTION OF THE INVENTION
The first example of a contact lens (generally
indicated at 10) formed in accordance with one
embodiment of the present invention will now be
described making reference to the lens drawings of
Figures IA and IB, the refractive power diagram of
Figure 3 and the sectional eye diagram of Figure 5
that shows lens 10 in place on the cornea 12 of a
myopic human eye 14. As is conventional, lens 10 is
molded from a homogeneous transparent plastic material
with a selected refractive index, so as to have a rear
curved surface 16 that is matched to the shape
ofcornea 12 of eye 14 and a front curved surface 18.
In this case, however, front surface 18 is shaped so
that, in combination with the shape of rear surface
16, two optical zones are provided; namely, (i) a
central circular optical zone 20 that is substantially
equal to, or, in other words, substantially
approximates the diameter of a normal pupil (indicated
at 22 in Figures IB and 5) of eye 14, and (ii) an
annular peripheral optical zone 24 surrounding central
zone 20 that lies substantially outside the normal
diameter of the pupil 22. In addition, front and rear
surfaces 18 and 16 are shaped to form a tapering
annular carrier portion 26 terminating in a thin edge
28, carrier portion 26 being designed to assist in
retaining lens 10 centrally on eye 14 during use,
rather than for its optical properties. The design and
use of such peripheral carrier portions in contact
lenses is well known in the art. Finally, front
surface 18 is shaped to provide a smooth transition
zone 30 between optical zones 20 and 24 that, in this
example, does not perform an optical function but
merely blends the adjoining edges of optical zones 20
and 24 for user comfort. The width of ring-like
transition zone 30 is exaggerated for the sake of
illustration in Figures IA and IB. Again, it is to be
noted that the different hatching patterns in the
section drawing of Figure IB are intended to show
regions of lens 10 that perform different functions
and not to suggest that these zones are formed by
different physical materials. For purposes of this
application, it is understood that the terms central
zone and central optical zones are used
interchangeably. Similarly, the terms peripheral
optical zone and peripheral zone are used
interchangeably as would be readily understood by one
skilled in the field of lens design and manufacturing.
In central optical zone 20, the combined shape of
front and rear surfaces 18 and 16 of lens 10 provides
the refractive power needed to match the refractive
status at distance for myopic eye 14 and the diameter
of central zone 20 is substantially matched to the
normal pupil size so that a single clear distance
image is formed on the central region 32 of the retina
34 (Figure 5). However, it will be appreciated that
precise matching of central optical zone 20 to normal
pupil size may not be practicable or desirable for a
number of reasons. First, measurement of normal pupil
size may vary somewhat between practitioners and
instruments and actual pupil size will normally vary
in accordance with environmental lighting. Second, the
demands of volume lens production may mean that only a
few standardized central zone diameters are offered;
these being based on the average pupil sizes for the
human population concerned, such as, for example, in
this case, young people. Third, if upon examination,
it is found that there is asignificant difference
between or displacement of the visual and optic axes
in the subject eye, it may be preferable to select a
central optical zone 20 that is slightly larger than
pupil diameter 22, to ensure optimum central vision.
Fourth, it may also be desirable to select a larger
central zone to allow a wider field of view to suit
certain vocational requirements. For example, an
athlete, or otherwise active person may prefer a wider
distance zone to reduce image disturbance. Of course,
as is common in the art, the prescription can be
further adjusted to suit the individual eye by
specifying toric shaping on the front and/or rear
surface of the lens to correct astigmatism. And fifth,
it is known that due to the presence of the
Stiles-Crawford effect, light rays that pass close to
the edge (also called "marginal rays") of the pupil of
the eye on their way through to the retina, is of less
visual significance than those rays that travel nearer
the centre of the pupil. Thus, with respect to vision,
the marginal portion within the pupil is not of as
great an importance as the more central portion of the
pupil. It will be appreciated that the central optical
zone of this invention need not be circular in shape.
Depending on the individual for whom the lens will be
prescribed, there are advantages in selecting a
non-circular shape for the central optical zone.
Examples for when this may be particularly
advantageous include (but are not limited to) cases
when the lens does not lie concentric with the pupil
of the eye, which may be caused by an eccentrically
positioned pupil, or when the lens does not position
itself centrally on the cornea, which may be due to
asymmetry in the geometry of the cornea or eye-lid
influences on the lens. Other examples of when a
noncircular shape would be beneficial for the central
optical zone include cases when the individual may
prefer a horizontally wider field of clear vision
(e.g. for driving). Non-circular shapes may be of any
geometrical description including ellipses or
'pear-shaped'. In such non-circular central optical
zone designs, a key geometrical parameter is the
minimum dimension of the noncircular shape (e.g. for
an ellipse, it is the narrower 'width', i.e. the
length of the minor-axis of the ellipse) to ensure
correct sizing of the central zone relative to the
normal pupil diameter. For similar reasons, the shape
and size of the surrounding peripheral zone also need
not be circular. For purposes of this application, it
will be understood that the term "dimension" refers to
size and shape, as would be readily understood by one
skilled in the field of lens design. In any event, it
is generally desirable, in accordance with embodiments
of the present invention, for the central zone 20 to
lie substantially, if not entirely within, the normal
pupil diameter andfor the peripheral zone 24 to lie
substantially, if not entirely outside, the normal
pupil diameter, when viewed directly from the front.
It will be appreciated that such an orientation in
accordance with embodiments of the present invention,
is in direct contradistinction with the disclosures of
the prior art mentioned above. It might also be noted
that this desirable arrangement will normally be
facilitated by the interposition of transition zone 30
between central zone 20 and peripheral zone 24, since
the transition zone effectively enlarges the inner
diameter of the peripheral zone. The optical
properties of lens 10 of the first example are further
illustrated by Figure 3 and its effect on eye 12 is
indicated in Figure 5. In Figure 3, the relative
refractive power of lens 10 is plotted against lens
diameter with the distance power of central zone 20
arbitrarily set at zero. Thus, in this example, the
diameter of central zone 20 (which is the normal pupil
diameter 22 of eye 12) is 3.5 mm, and the inner and
outer diameters of the peripheral zone are 4.5 mm and
8 mm, respectively, making the width of the transition
zone 30 about 0.5 mm. It will be seen that the
refractive power of central zone 20 is substantially
uniform, there is a sharp increase in refractive power
of 1.5 D over transition zone 30 and that, in contrast
to the teachings of Smith, the refractive power of
peripheral zone 24 remains substantially constant
across its diameter. The sharp increase in refractive
power within transition zone 30 is notionally
indicated by sloping broken lines 40 because, in this
example, power within this narrow zone will not
normally be precisely controllable. As previously
indicated, front surface 18 of lens 10 in transition
zone 30 is not shaped to provide a graded or
progressive power transition, but merely to blend or
smooth the discontinuity at the junction of the
different profiles of optical zones 20 and 24. As will
be seen from Figure 5, the step increase of 1.5 D in
peripheral zone 24 is chosen because it is sufficient
(for subject eye 14) to shift the focal plane 42 in
the peripheral region 44 of retina 



34 anterior to the peripheral retina 44 in order to
provide the stimulus needed to inhibit eye elongation
and myopia progression, according to the teachings of
Smith. The 'anterior step' in the focal plane which
occurs in transition zone 30 of lens 10 is indicated
at 46 but, as previously noted, the shape or slope of
this step is not optically controlled in this example
and its depiction is notional. Embodiments of the
present invention realize an important improvement
over Smith by obviating the need to figure peripheral
optical zone 24 of lens 10 to provide
increasingrefractive power from the center to the
periphery of the retina in general, or across
peripheral optical zone 24 in particular. Figure 5
shows a number of light rays entering eye 14 from
below through lens 10, cornea 12 and pupil 22, the
diameter of which is determined by the iris 36. These
rays notionally pass through a nodal point 48 within
the natural lens of the eye, the natural lens not
being depicted for the sake of clarity. Also for the
sake of clarity, a similar set of rays entering the
eye from above and from nasal and temporal sides are
not depicted since they will essentially duplicate
those illustrated. It is assumed that an axial ray 50
will be coincident with both the visual and optical
axes of eye 12, that lens 10 is centered on cornea 12
so that ray 50 will be brought to focus on the fovea
52 of retina 34. Off-axis rays 54 passing obliquely
through central portion 20 of lens 10 will be
substantially focused on central region 32 of retina,
bringing distant objects into sharp focus thereon,
leaving near objects to be focused by accommodation of
the natural lens. Thus, by virtue of the prescribed
refractive power of central zone 20 of lens 10,
virtually all rays from distant objects passing into
the eye through central optical zone 20 will be
brought to sharp focus on central region 32 of retina
to form an image as indicated by dotted line 55. More
oblique off-axis rays such as 56 that pass through
transition zone 30 of lens 10 might notionally be
conceived to create anterior step 46 of focal plane
42, but, as already indicated above, transition zone
30 is not optically designed and ray 56 is likely to
be dispersed in an unfocused manner within eye 12.
However, here again, the purely notional path of such
a ray is depicted by broken line 56a. Peripheral ray
58, which is more oblique than ray 56 and much more
oblique than off-axis ray 54, will pass through
peripheral optical zone 24 of lens 10 and be directed
close to the edge of iris 36 (i.e., close to the
outside margin of pupil 22), by virtue of the greater
refractive power of zone 24, be brought to a focus at
point 59 on peripheral focal plane 42 that lies in
front of (anterior to) peripheral region 44 of retina
34 to provide the desired inhibitory stimulus for eye
growth. As will be seen from an inspection of Figure
5, peripheral rays entering eye 12 at peripheral
angles between rays 56 and 58 will be brought to focus
in front of retina 34 along focal plane 42, with rays
that are less oblique being brought to focus further
in front of retina 34 in a manner that provides a
strong stimulus for the retardation of eye
elongation.The second example of the invention will
now be described with reference to the lens drawings
of Figures 2A and 2B, the corresponding power graph of
Figure 4 and the corresponding eye diagram of Figure
6. Since, as a brief inspection of these Figures will
indicate, the first and second examples share many
common features, the same reference numerals will be
used for the elements of the second example that have
the same or a similar function to those of the first
example, except that the prefix ' 1' will be added.
Thus, 110 and 114 indicate the lens and the subject
eye of the second example, while the central optical
zone, transition zone and peripheral optical zone are
respectively indicated by 120, 130 and 124. By
indicating similar elements and functions in this way,
the description of the second example can be usefully
abbreviated. The principal differences between the
first and second examples lie in the design of the
transition zone 130 and peripheral zone 124 of lens
110. As will be seen from the power curve of Figure 4,
that the diameter of central optical zone 120 is about
3.5 mm, indicating the normal pupil diameter 122 of
eye 112 is about the same as that of eye 12 of the
first example. However, the width of transition zone
130 of lens 100 of the second example is 1.25 mm so to
allow some control over the optical design of this
zone. This means that annular peripheral zone 124 is
narrower in this example, having an inner diameter of
about 6 mm but essentially the same outer diameter
(about 8 mm) as zone 24 of lens 10. Despite narrower
peripheral zone 124, the inner refractive power of
zone 124 is not only greater than that of zone 24 of
lens 10 (2.5 D compared with 1.5 D relative to the
power of the central zone) but it increases
significantly outwardly toward carrier portion 126.
This design is intended to enhance the stimulus that
inhibits eye growth by increasing the average amount
by which peripheral focal plane 142 of eye 112 is
shifted anteriorly. As will be seen from Figures 2A,
2B and 6, transition zone 130 includes a progressive
focus zone 160 with a first blend zone 162 between it
and the central optical zone 120 and a second blend
zone 164 between it and peripheral optical zone 124.
As in the first example, blend zones 162 and 164 are
not intended to have an optical function but, rather
to simply form smooth curves between progressive zone
160 and the central optical zone 120 on the one side
and between the progressive zone and the peripheral
optical zone 124 on the other. This allows for a
substantially linear increase of refractive power in
progressive zone 160 as indicated by portion 164 of
the power curve of Figure 4 and for corresponding
certainty about the path of rays such as156 (now shown
in an unbroken line) that pass through zone 160 to
define the shape of step 146 between the central and
peripheral regions 132 and 142 of the focal plane of
retina 134. Again, it is preferable that lens 110 has
a rear surface 116 that is shaped to fit comfortably
on the cornea 112 of the patient and that the desired
levels of refractive power in central optical zone
120, progressive optical zone 160 and peripheral
optical zone 124 are obtained by figuring the front
surface 118 of lens 110. In the second example it is
assumed that, upon examination, it is not only found
that eye 112 is myopic in that the focus for central
vision lies in front of the retina 134 but it is
determined that, in the peripheral region of the
retina 144, the eye exhibits strong hyperopia in that
the focus in this region is well behind the retina.
Thus, even though the degree of central vision myopia
may be the same as for eye 12 of the first example
requiring the same prescription to correct central
vision so that focus for distance is brought onto
central region 132 of retina 134, it is highly likely
that myopia is more strongly progressive in eye 112 so
a stronger prescription is required for peripheral
vision in order to bring the focal plane 142 well in
front of retina 134 in peripheral region 144. As
before, paraxial rays such as 150 are assumed to
follow the optical axis of eye 120 and to be brought
to focus at fovea 152, oblique rays like 154 passing
through central optical zone 120 will be brought to
focus on 134 to form a focal plane 155 on central
region 132 of the retina to provide excellent distance
vision, and oblique peripheral rays such as 158 that
pass through peripheral optical zone 124 will be
brought to focus on focal plane 142 that is located
anterior to the peripheral region 144 of the retina
134. While the present invention has been described in
detail with reference to specific embodiments thereof,
it will be apparent to one skilled in the field that
various changes, modifications and substitutions can
be made, and equivalents employed without departing
from, and are intended to be included within, the
scope of the claims.CLAIMS WE CLAIM: 1. A contact lens
comprising: a central optical zone having a dimension
substantially approximating the normal diameter of the
pupil of an eye when the lens is worn by a wearer on
said eye, said central optical zone having a central
zone refractive power adapted to provide the wearer
with clear distance vision in a central region of the
retina of the eye; and a peripheral optical zone
disposed radially outward from said central zone ,
said peripheral optical zone lying substantially
outside the normal diameter of the pupil of the eye
when the lens is worn by the wearer, said peripheral
optical zone having a peripheral optical zone
refractive power that is greater than said central
optical zone refractive power by an amount sufficient
to focus off-axis rays that enter the eye through said
peripheral optical zone when the lens is worn onto
points on or anterior to a peripheral region of the
retina located around said central region of the
retina. 2. The contact lens according to claim 1
wherein: the peripheral optical zone refractive power
is at least approximately 1 Diopter greater than the
central optical zone refractive power. 3. The contact
lens according to claim 1 wherein: the peripheral
optical zone refractive power is between approximately
2.5 Diopters and 8 Diopters greater than the central
optical zone refractive power. 4. The contact lens
according to claim 1 wherein: the dimensions of the
central optical zone are selected so the minimum
dimension of said central optical zone is at least 3
mm and not more than 1mm less than the normal diameter
of the pupil of the eye.5. The contact lens according
to claim 2, wherein: the dimensions of the central
optical zone are selected so the minimum dimension of
said central optical zone is at least 3 mm and not
more than 1mm less than the normal diameter of the
pupil of the eye. 6. The contact lens according to
claim 3, wherein: the dimensions of the central
optical zone are selected so the minimum dimension of
said central optical zone is at least 3 mm and not
more than 1mm less than the normal diameter of the
pupil of the eye. 7. The contact lens according to
claim 1, wherein: said central optical zone and said
peripheral optical zone have differently curved
adjoining front surfaces, and a transition zone formed
between said adjoining front surfaces, said transition
zone shaped to smoothly blend said adjoining
differently curved front surfaces of said central
optical zone and said peripheral optical zone. 8. The
contact lens according to claim 2, wherein: said
central optical zone and said peripheral optical zone
have differently curved adjoining front surfaces, and
a transition zone formed between said adjoining front
surfaces, said transition zone shaped to smoothly
blend said adjoining differently curved front surfaces
of said central optical zone and said peripheral
optical zone. 9. The contact lens according to claim
3, wherein: said central optical zone and said
peripheral optical zone have differently curved
adjoining front surfaces, and a transition zone formed
between said adjoining front surfaces, said transition
zone shaped to smoothly blend said adjoining
differently curved front surfaces of said central
optical zone and said peripheral optical zone.10. The
contact lens according to claim 4, wherein: said
central optical zone and said peripheral optical zone
have differently curved adjoining front surfaces, and
a transition zone formed between said adjoining front
surfaces, said transition zone shaped to smoothly
blend said adjoining differently curved front surfaces
of said central optical zone and said peripheral
optical zone. 11. The contact lens according to claim
1, further comprising: a transition zone between said
central optical zone and said peripheral optical zone,
said transition zone providing a gradation of
refractive power between the refractive power of the
central optical zone and the refractive power of the
peripheral optical zone. 12. The contact lens
according to claim 2, further comprising: a transition
zone between said central optical zone and said
peripheral optical zone, said transition zone
providing a gradation of refractive power between the
refractive power of the central optical zone and the
refractive power of the peripheral optical zone. 13.
The contact lens according to claim 3, further
comprising: a transition zone between said central
optical zone and said peripheral optical zone, said
transition zone providing a gradation of refractive
power between the refractive power of the central
optical zone and the refractive power of the
peripheral optical zone. 14. The contact lens
according to claim 4, further comprising: a transition
zone between said central optical zone and said
peripheral optical zone, said transition zone
providing a gradation of refractive power between the
refractive power of the central optical zone and the
refractive power of the peripheral optical zone. 15. A
contact lens for use in reducing the progression of
myopia in an eye of a wearer comprising: a transparent
material having front and rear surfaces, wherein the
rear surface provides a base-curve adapted to fit the
eye; and wherein the front surface comprises:a central
optical zone curved so that, together with the
base-curve, said central optical zone produces a
central optical zone refractive power adapted to
provide the wearer with clear distance vision in a
central region of the retina of the eye, the central
optical zone being substantially circular in shape of
at least 3 mm in diameter but not more than 1mm less
than the normal diameter of the pupil of the eye; and
an annular peripheral optical zone surrounding said
central zone and curved so that, together with the
base-curve, said peripheral zone is adapted to produce
a peripheral optical zone refractive power, when the
lens is worn, that is greater than said central
optical zone refractive power by an amount greater
than 1 Diopter and sufficient to focus off-axis rays
that enter the eye through said peripheral zone onto a
focal plane that is substantially on, or anterior to,
the retina in a peripheral region of the retina
located around said central region. 16. The contact
lens according to claim 15 wherein said amount is
between approximately 2.5 Diopters and 8 Diopters. 17.
A method for forming a contact lens for reducing the
progression of myopia in an eye of a wearer,
comprising: forming on a transparent material a rear
surface comprising a base-curve that is adapted to fit
an eye of a wearer of the lens; and forming on the
transparent material a front surface spaced from said
rear surface and that comprises: a central optical
zone, the dimensions of said central optical zone are
selected so the minimum dimension of said central
optical zone substantially approximates the normal
diameter of the pupil of the eye and that is curved so
that, together with the base-curve, said central
optical zone generates a central zone refractive power
that provides the wearer with clear distance vision in
a central region of the retina of the eye, and a
peripheral optical zone that surrounds said central
optical zone and lies substantially outside the normal
diameter of the pupil of the eye, said peripheral
optical zone is curved so that, together with the
base-curve, said peripheral optical zone generates a
peripheral optical zone refractive power that is
greater than said central optical zone refractive
power by an amount sufficient to focus peripheral rays
entering the eye through the peripheral optical
zoneonto a focal plane that lies on or anterior to a
peripheral region of the retina of the eye, when the
lens is worn on the eye. 18. The method of claim 17
wherein said peripheral optical zone refractive power
is at least approximately 1 Diopter greater than said
central optical zone refractive power. 19. The method
of claim 17 wherein said peripheral optical zone
refractive power is between approximately 2.5 and 8
Diopters greater than the central optical zone
refractive power. 20. The method of claim 17, wherein
the dimensions of the central zone are selected so the
minimum dimension of said central zone is at least 3
mm and not more than 1mm less than the normal diameter
of the pupil of the eye. 21. The method of claim 18,
wherein the dimensions of the central zone are
selected so the minimum dimension of said central zone
is at least 3 mm and not more than 1mm less than the
normal diameter of the pupil of the eye. 22. The
method of claim 19, wherein the dimensions of the
central zone are selected so the minimum dimension of
said central zone is at least 3 mm and not more than
1mm less than the normal diameter of the pupil of the
eye. 23. The method of claim 17, further comprising
the step of: shaping said front surface to form a
ring-like transition zone between said central optical
zone and said peripheral optical zone, said transition
zone being curved so that, together with the
base-curve, a gradation of refractive power is
generated between the refractive power of central
optical zone and the refractive power of the
peripheral optical zone. 25. The method of claim 18,
further comprising the step of: shaping said front
surface to form a ring-like transition zone between
said central optical zone and said peripheral optical
zone, said transition zone being curved so that,
together with the base-curve, a gradation of
refractive power is generated between the refractive
power of central optical zone and the refractive power
of the peripheral optical zone.26. The method of claim
19, further comprising the step of: shaping said front
surface to form a ring-like transition zone between
said central optical zone and said peripheral optical
zone, said transition zone being curved so that,
together with the base-curve, a gradation of
refractive power is generated between the refractive
power of central optical zone and the refractive power
of the peripheral optical zone. 27. The method of
claim 20, further comprising the step of: shaping said
front surface to form a ring-like transition zone
between said central optical zone and said peripheral
optical zone, said transition zone being curved so
that, together with the base-curve, a gradation of
refractive power is generated between the refractive
power of central optical zone and the refractive power
of the peripheral optical zone. 28. The method of
claim 17, further comprising the step of: shaping said
front surface to form a ring-like transition zone
between said central optical zone and said peripheral
optical zone, said transition zone being curved so as
to smoothly blend the curve of the central optical
zone with the curve of the peripheral optical zone.
29. The method of claim 18, further comprising the
step of: shaping said front surface to form a
ring-like transition zone between said central optical
zone and said peripheral optical zone, said transition
zone being curved so as to smoothly blend the curve of
the central optical zone with the curve of the
peripheral optical zone. 30. The method of claim 19,
further comprising the step of: shaping said front
surface to form a ring-like transition zone between
said central optical zone and said peripheral optical
zone, said transition zone being curved so as to
smoothly blend the curve of the central optical zone
with the curve of the peripheral optical zone. 31. The
method of claim 20, further comprising the step of:
shaping said front surface to form a ring-like
transition zone between said central optical zone and
said peripheral optical zone, said transition zone
being curved so as to smoothly blend the curve of the
central optical zone with the curve of the peripheral
optical zone.32. A method of inhibiting the
progression of myopia in an eye, the method comprising
the steps of: providing a multi-zone contact lens for
the eye which has a central optical zone with a
central optical zone refractive power and a peripheral
optical zone with a peripheral optical zone refractive
power disposed radially from said central optical
zone; selecting said central zone refractive power to
provide clear central vision to the eye; selecting a
peripheral optical zone refractive power that is
greater than the central optical zone refractive
power, the peripheral optical zone refractive power
being selected to ensure that off-axis rays entering
the eye through said peripheral optical zone are
brought to focus at points on or anterior to the
peripheral retina of the eye; and selecting the size
of the central optical zone to be greater than
approximately the normal pupil diameter. 33. The
method of claim 32, wherein the step of selecting the
size of the central optical zone further comprises the
selection of a central optical zone size to be at
least 3 mm and not more than 1mm less than the normal
pupil diameter. 34. The method of claim 32, further
comprising; the step of selecting the peripheral
optical zone refractive power to be at least
approximately 1 Diopter greater than the refractive
power of the central optical zone. 35. The method of
claim 33, further comprising; the step of selecting
the peripheral optical zone refractive power to be at
least approximately 1 Diopter greater than the
refractive power of the central optical zone. 36. The
method of claim 32, wherein the step of selecting the
refractive power of the peripheral optical zone
further comprises the selection of a refractive power
of the peripheral optical zone to be between
approximately 2.5 Diopters to 8 Diopters greater than
the refractive power of the central optical zone.37.
The method of claim 33, wherein the step of selecting
the refractive power of the peripheral optical zone
further comprises the selection of a refractive power
of the peripheral optical zone to be between
approximately 2.5 Diopters to 8 Diopters greater than
the refractive power of the central optical zone. 38.
The method of claim 34, wherein the step of selecting
the refractive power of the peripheral optical zone
further comprises the selection of a refractive power
of the peripheral optical zone to be between
approximately 2.5 Diopters to 8 Diopters greater than
the refractive power of the central optical zone. 


