
HYDRAZONE DERIVATIVES AND USES THEREOF [0001J The
application claims the benefit of U.S. Provisional
Application No. 60/732,634, filed November 3, 2005,
which is herein incorporated by reference in its
entirety. BACKGROUND OF THE INVENTION Field of the
Invention [0002] The present invention relates to the
use of compounds of Formula I for inhibiting certain
taste functions and perceptions and related uses. The
invention is also directed to, among other things,
compositions comprising a compound of Formula I that
can be used in pharmaceutical, food, and other
products to inhibit certain taste functions and
perceptions. Background Art [0003] Taste perception
plays a critical role in both the nutritional status
of human beings and the basic survival of animals.
Margolskee, R.F., J. Biol. Chem. 277:1-4 (2002);
Avenet, P. and Lindemann, B., J. Membrane Biol.
112:1-8 (198?) . The task of aste perception is
carried out by taste receptor cells (TRCs). TRCs have
the ability to perceive the multitude of compounds
that are associated with a given taste and then
convert that perception to a signal that is deciphered
by the brain, resulting in the sensation of sweet,
bitter, sour, salty, or umami (savory) taste. [0004]
TRCs are polarized epithelial cells, meaning that they
have specialized apical and basolateral membranes. A
taste bud contains approximately 60 to 100 TRCs. Each
TRC has a portion of its membrane exposed on the
mucosal surface of the tongue. Kinnamon, S.C., TINS
11:491-496 (1988). Sensory transduction is initiated
by sapid molecules, or "tastants," that interact with
microvillar processes on the apical membrane of TRCs.
The tastants bind specific membrane receptors,
resulting in a voltage change across the cell
membrane. In turn, this depolarizes, or changes the
electric potential, of thecell, causing transmitter
release and excitation of primary gustatory nerve
fibers. [0005] One recently discovered transmembrane
protein, TRPM5, has been shown to be essential for
taste transduction. Perez et ah, Nature Neuroscience
5:1169-1176 (2002); Zhang et al, Cell 112:293-301
(2003). This protein is a member of the transient
receptor potential (TRP) family of ion channels, forms
a channel through the membrane of the taste receptor
cell, and is believed to be activated by stimulation
of a receptor pathway coupled to phospholipase C and
by IP3-mediated Ca2+ release. The opening of this
channel is dependent on a rise in Ca2+ levels. Hofmann
et ah, Current Biol. 13:1153-1158 (2003). The
activation of this channel leads to depolarization of
the TRC, which in turn leads to transmitter release
and excitation of primary gustatory nerve fibers.
[0006] Because TRPM5 is a necessary part of the
taste-perception machinery, its inhibition prevents an
animal from sensing particular tastes. Although taste
perception is a vital function, the inhibition of
undesirable tastes is beneficial under certain
circumstances. For example, many active pharmaceutical
ingredients of medicines produce undesirable tastes,
such as a bitter taste. Inhibition of the bitter taste
produced by the medicine may lead to improved
acceptance by the patient. [0007] Traditionally,
sweeteners and flavorants have been used to mask the
bitter taste of pharmaceuticals. The sweetener or
flavorant is known to activate other taste pathways
and at sufficiently high concentration this serves to
mask the bitter taste of the pharmaceutical. However,
this approach has proved ineffective at masking the
taste of very bitter compounds. Microencapsulation in
a cellulose derivative has also been used to mask the
bitter taste of pharmaceuticals. However, this
approach prevents rapid oral absorption of the
pharmaceutical. [0008] A number of other methods have
been suggested to inhibit, alter, or mask unwanted
tastes, including the use of 5'-adenosine carboxylic
acid (AMP) and 5'-inosine carboxylic acid (IMP) as
potential bitterness inhibitors.See U.S. Patent No.
6,540,978. However, the presently available compounds
are lacking in desirable characteristics. [0009]
Another aspect of taste is its role in food intake.
Studies have shown increased food intake as
palatability increased. Sorensen, et al., Int. J.
Obes. Relat. Metab. Disord. 27(10):1152-66 (2003). For
instance, certain drugs, such as antihypertensives and
antihyperlipidemics, have been reported to produce
untoward alterations in taste and may result in
decreased food intake. Doty, et al., J Hypertens.
21(10): 1805-13 (2003). Taste impairment has also been
associated with radiation treatments for head and neck
cancer and this taste impairment has been considered
to be one of the factors associated with reduces
appetite and altered patterns of food intake. Vissink,
et al., Crit. Rev. Oral Biol. Med. 14(3):213-25
(2003). Decreased food consumption has also been
correlated with loss of taste sensations in the
elderly. Shiftman, S.S., J Am. Me . '
278(16):1357-1362 (1997). . . . . .. [0010] . At
present, while there are a number of agents that are
or have been on : . :the market to reduce appetite and
food intake, .such as amphetamine derivatives and
fenfluramine, many have serious side effects. More
selective approaches, e.g., neuro-regulation via
peptide mimetics/antagonists, are still in
developmental phases. [0011] Therefore, there exists a
need for compounds that can effectively inhibit an
unwanted taste without exhibiting one or more of the
side effects of the prior art taste masking agents.
SUMMARY OF THE INVENTION [0012] A first aspect of the
present invention is directed to a method of
inhibiting a taste modulating protein, said method
comprising contacting said protein with a compound of
Formula I or a physiologically acceptable salt
thereof. [0013] An additional aspect of the present
invention is directed to a method of inhibiting the
depolarization of a taste receptor cell, said method
comprisingcontacting said cell with a compound of
Formula I or a physiologically acceptable salt
thereof. [0014] An additional aspect of the present
invention is directed to a method of inhibiting the
taste of a pharmaceutical, comprising administering
one or more compounds of Formula I , or a
physiologically acceptable salt thereof, in
conjunction with the administration of said
pharmaceutical to a subject. [0015] An additional
aspect of the present invention is directed to a
method of inhibiting the taste of a food product,
comprising administering one or more compounds of
Formula I , or a physiologically acceptable salt
thereof, in conjunction with the administration of
said pharmaceutical to a subject. [0016] An additional
aspect of the present invention is directed to a
pharmaceutical composition comprising an active agent,
optionally one or more pharmaceutically acceptable
carriers, and one or more compounds of Formula I or a
physiologically acceptable salt thereof. [0017] An
additional aspect of the present invention is directed
to a food .product comprising one or more compounds
according to. Formula I or a physiologically
acceptable salt thereof. . [0018] An additional aspect
of the present invention is directed to a method of
decreasing the palatability of food and its intake
comprising administering one or more compounds of
Formula I to a subject in need of such treatment.
[0019] These and additional aspects of the present
invention are described in detail below. t BRIEF
DESCRIPTION OF THE DRAWINGS/FIGURES [0020] The
accompanying drawings, which are incorporated herein
and form a part of the specification, serve to explain
the principles of the invention and to enable a person
skilled in the pertinent art to make and use the
invention. [0021] FIG. 1 illustrates the generation of
the TRPM5 FLPR response. [0022] FIG. 2 illustrates
eletrophysiology results of inhibiting TRPM5 with the
compound of Example 3, as described in Example
24.[0023] FIG. 3 illustrates a summary of 14
experiments demonstrating the inhibition of TRPM5 Ca2+
activated current by the compound of Example 3. [0024]
FIGS. 4A and 4B illustrate the TRPM5-dependent
fluorescent signal in HEK293 cells, as explained in
Example 67. DETAILED DESCRIPTION OF THE INVENTION
[0025] The present invention provides compounds and
compositions that are useful, for example, for
inhibiting the activity of a taste modulating protein.
Other aspects of the present invention are described
in detail herein. Methods of Use [0026] A first aspect
of the present invention is directed to a method of
inhibiting a taste modulating protein, said method
comprising contacting said protein with a compound of
Formula I : or a physiologically acceptable salt
thereof, wherein R1 is C6-14 aryl, 5-14 membered
heteroaryl, C -I4 cycloalkyl, C3-14 cycloalkenyl, 3-14
membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and C1-6 alkyl, each of which is
optionally substituted; R2 is H, C1-6 alkyl, C6-io
aryl, or C6-10 aryl(C1-6)alkyl; R3 is H, C1-6 alkyl,
C6-10 aryl, or cyano; R4 is C1-6 alkyl, C6-14 aryl,
5-14 membered heteroaryl, C3-H cycloalkyl, C3-14
cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14
membered cycloheteroalkenyl, each of which is
optionally substituted, or is cyano; L1 is absent, or
is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted; L2 is absent, or
is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted; orR3, R4, and L2,
together with the carbon atom to which L2 and R3 are
attached, form a group selected from C6-14 aryl, 5-14
membered heteroaryl, C3-14 cycloalkyl, C3-1
cycloalkenyL 3-14 membered cycloheteroalkyl, 3-14
membered cycloheteroalkenyl, each of which is
optionally substituted. [0027] In one embodiment, R1
is optionally substituted C6-10 aryl, such as phenyl
or naphthyl. In another embodiment, R1 is optionally
substituted 5-10 membered, or preferably 5-7 membered,
heteroaryl, such as but not limited to pyridyl,
pyrimidinyl, imidazolyl, tetrazolyl, furanyl, thienyl,
indolyl, azaindolyl, quinolinyl, pyrrolyl,
benzimidazolyl, and benzothiazolyl, each of which is
optionally substituted. In other instances, the
heteroaryl group is a nitrogen containing heteroaryl
or an oxygen containing heteroaryl. [0028] Another
subset of R1 includes a substituted aryl, preferably
C6-10 aryl, or heteroaryl group having 1-3
substituents independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano,
thiol, Ci-6 alkyl, C2-6 alkenyl, Ci-6 haloalkyl, Ci-6
alkoxy, C3-6 alkenyloxy, Ci 6 alkylenedioxy, Ci-6
alkoxy(Ci -6)alkyl, Ci-6 aminoalkyl, Ci-6 aminoalkoxy,
Ci-6 hydroxyalkyl, C2-6 hydroxyalkoxy, mono(Ci
-4)alkylammo, di(Ci -4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, carboxy, (Ci-6)alkoxy(C
2-6)aIkoxy, C2-6 carboxyalkoxy, and C2-6 carboxyalkyl.
Another preferred heteroaryl group is carbazolyl,
which is optionally substituted. [0029] In another
embodiment, R1 is optionally substituted C3-io
cycloalkyl, or optionally substituted C3-Io
cycloalkenyL In another embodiment, R1 is optionally
substituted 3-10 membered cycloheteroalkyl or
optionally substituted 3-10 membered
cycloheteroalkenyl. Suitable R1 groups include, but
are not limited to, cyclopropyl, cyclopentyl,
cyclohexyl, cyclopentenyl, cyclohexenyl, and the like.
Cycloalkyl groups also include bicycloalkyl and
polycycloalkyl groups, preferably having 7-10 carbon
atoms, such as bicyclo[4.1.0]heptanyl and adamantyl.
[0030] Another subset of R1 includes a substituted
C3-I0 cycloalkyl or C3-I0 cycloalkenyl having 1-3
substituents independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano,
thiol, Ci- alkyl,C2-6 alkenyl, C1-6 haloalkyl, C1-6
alkoxy, C3-6 alkenyloxy, C1-6 alkylenedioxy, C1-6
alkoxy(C1-6)alkyl, C1-6 aminoalkyl, C1-6 aminoalkoxy,
C1-6 hydroxyalkyl, C2-6 hydroxyalkoxy, mono(C
1-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, carboxy, (C1-6)alkoxy(C2-6)alkoxy,
C2-6 carboxyalkoxy, and C2-6 carboxyalkyl, each of
which is optionally substituted. [0031] hi yet a
further embodiment, R1 is optionally substituted C1-6
alkyl, such as methyl, ethyl and propyl. R1may be a
straight-chain or branched alkyl group. Suitable
substituted alkyls include haloalkyl, hydroxyalkyl,
aminoalkyl, and the like. [0032] Suitable groups for
R1 include 2-benzo[d]thiazol-2-yl, 1-naphthalenyl,
4-methoxyphenyl, 2-carboxyphenyl, 3-methylphenyl,
3-bromobenzyl, bicyclo[4. 1.0]heptanyl, 4-nitrophenyl,
4-(trifluoromethylthio)phenyl, . .. . tricyclo[3.3.1.1
3 7]decanyL N-ethyl-N-2rhydroxyethylamiriophenyl,
5-Chloro- . . 3-(trifluorpmethyl)pyridini-2-yl,
3,4-dimethylphenyl, 2-nitro-5-(pyrrolidin-l-
'yl)phenyl,.3-cyclohexenyl, and l
-benzo[d]imidazol-2-ylv : . . . [0033] . Other
suitable groups for R1 include 4-(dimethylamino)phenyl
4-(diethylamino)phenyl, 1-hydroxycyclopentyl,
4-nitrophenyl, 2-bromo- 4-methoxyphenyl,
lH-indol-3-yl, 4- -butyl-2-methylphenyl,
4-chlorophenyl, 3-chlorophenyl, 2-chlorophenyl,
4-fluorophenyl, 3-fluorophenyl, 2-fluorophenyl,
8-dimethylquinolin-2-yl, and 9H-carbazol-9-yl. [0034]
In another embodiment, R2 is H. Alternatively, R2 is
C1-6 alkyl, such as methyl, ethyl, or propyl. R2 may
be a straight-chain or branched alkyl group hi other
embodiments, R2 is a C6-10 aryl(C1-6)alkyl, such as
benzyl, phenethyl, or phenylpropyl groups. Preferably,
R2 is a C6-10 aryl(C1-4)alkyl. 



[0035] i a further embodiment, R3 is H. Alternatively,
R3 is Ci-6 alkyl, such as methyl, ethyl, or propyl. R3
may be a straight-chain or branched alkyl group hi yet
another embodiment, R3 is cyano (-CN). [0036] hi
another embodiment, R4 is optionally substituted C6-I0
aryl, such as phenyl or naphthyl. hi another
embodiment, R4 is optionally substituted 5-10
membered, or preferably 5-7 membered, heteroaryl, such
as but not limited to pyridyl, pyrimidinyl,
imidazolyl, tetrazolyl, furanyl, thienyl,
indolyl,azaindolyl, quinolinyl, pyrrolyl,
benzimidazolyl, and benzothiazolyl, each of which is
optionally substituted. In other instances, the
heteroaryl group is a nitrogen containing heteroaryl.
In other instances, the heteroaryl group is an oxygen
containing heteroaryl. Another preferred heteroaryl
group is carbazolyl, which is optionally substituted.
[0037] Another subset of R4 includes a substituted
aryl or heteroaryl group having 1-3 substituents
independently selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, C1-6
alkyl, C2-6 alkenyl, C1-6 haloalkyl, C1-6 alkoxy, C3-6
alkenyloxy, C1-6 alkylenedioxy, C1-6 alkoxy(C
1.6)alkyl, C1-6 aminoalkyl, C1-6 aminoalkoxy, C1-6
hydroxyalkyl, C2-6 hydroxyalkoxy,
mono(C1-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, . carboxy, (C1-6)alkoxy(C
2-6)alkoxy, C2-6 carboxyalkoxy, and C2-6 carboxyalkyl.
[0038] . In another embodiment, R4 is optionally
substituted C3-10 cycloalkyl, or optionally
substituted C3-10 cycloalkenyl: ' hi another
embodiment, R4 is optionally substituted 3-10 membered
cycloheteroalkyl or . optionally . substituted 3-10
membered cycloheteroalkenyl. Suitable R4 groups
include, but are not limited to, cyclopropyl,
cyclopentyl, cyclohexyl, cyclopentenyl, cyclohexenyl,
and the like. Cycloalkyl groups also include
bicycloalkyl groups, such as bicyclo[4.1.0]heptanyl.
[0039] In yet a further embodiment, R4 is optionally
substituted C1-6 alkyl, such as methyl, ethyl, and
propyl. R4 may be a straight-chain or branched alkyl
group. Suitable substituted alkyls include haloalkyl,
hydroxyalkyl, aminoalkyl, and the like. [0040] In
another embodiment, R4 is a phenyl substituted with
1-4 groups independently selected from the groups
consisting of halo, C1-4 alkoxy such as methoxy, and
C1-4 alkylthio. [0041] Other suitable R4 groups
include 6-bromobenzo[ T][l,3]dioxol-5-yl,
4-hydroxy-3-iodo-5-methoxybenzylidene,
4-hydroxy-3-methoxyphenyl, 3,4,5-trimethoxyphenyl,
4-(diethylamino)-2-hydroxyphenyl, 5-bromo-2-
oxoindolin-3-ylidene, 2-oxoindolin-3-ylidene,
3,4-dimethoxyphenyl, and
3-trifluoromethylphenyl.[0042] Additional suitable
groups for R4 include 4-methoxyphenyl,
4-(allyloxy)-3-methoxyphenyl, 4-isopropylphenyl,
1,3,3,-indolinylidene,
4-(diemylamino)-2-hydroxyphenyl,
l,5-dimethyl-2-oxoindolin-3-ylidene, 1-butyl-
lH-indol-3-yl, 4-pyridinyl, lH-pyrrol-2-yl,
2,4-dihydroxyphenyl, 4-(4-morpholino)-3-nitroprienyl,
quinuclidinylidene, and 2-hydroxy-4-
diethylaminophenyL [0043] In one embodiment, L1 is
absent. Thus, according to this embodiment, R1 is
bonded directly to the nitrogen atom by a single bond.
[0044] In another embodiment, L1 is a linker
containing 1-10, preferably 1-7, carbon and/or
heteroatoms and which is optionally substituted. The
linker is a divalent moiety that connects R1 to the
nitrogen. The linker can be any suitable divalent
moiety that contains 1-10 carbon and/or heteroatoms.
Suitable linkers will contain, for example, 1, 2, 3,
4, 5, or 6 carbon and/or . heteroatoms. [0045} For
example, the linker can fee a divalent carbon linker
with 1-10, preferably 1-7, carbon atoms, such as but
not limited' to, methylene (-CH2-), ethylene
(-CH2-CH2-), propylene (e.g., -CH2-CH2-CH2-),
butylene, and the like. Alternatively, L1 can be a
C3-10 cycloalkylene linker, such as
methylenecyclopropylene. A divalent carbon linker can
be substituted with suitable substituents as described
herein. In another subset, a preferred group of
substituents includes amino, hydroxy, halogen, cyano,
thiol, oxo, C1-6 alkyl, C2-6 alkenyl, C1-6 haloalkyl,
C1-6 alkoxy, C3-6 alkenyloxy, C1-6 alkoxy(C 1-6)alkyl,
C1-6 aminoalkyl, C1-6 aminoalkoxy, C1-6 hydroxyalkyl,
C2-6 hydroxyalkoxy, mono(C 1-4)alkylamino, di(d-
4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6alkoxycarbonyl, carboxy,
aminocarbonyl, and C -6 carboxyalkyl. [0046] L1 can
also be a divalent linker that contains 2-10,
preferably 2-6, carbon and heteroatoms. Such linkers
include, by way of nonlimiting examples, alkyleneoxy,
alkyleneamino, alkylenethio, alkylenedioxy. Other
suitable examples include -CH2CH2C(O)-, -OCH2-,
-NHCH2-, -OCH2CH2-, - ISlHCH2CH2-, and -OCH2CH2CH2-.
It is understood that a preferred linkercontaining
both carbon and heteroatoms will be one in which a
heteroatom is not directly attached to the nitrogen
atom of Formula I . [0047] The linker L1 can also be
contain 1-10 heteroatoms, preferably 1, 2, or 3
heteroatoms. Suitable heteroatom linkers include -O-,
-S-, -NH-, -N=N-, and the like. For example, a
suitable L1 group is -SCH2C(O)-. [0048] In other
embodiments, the linker L1 is a 1-6 membered alkylene,
alkenylene, or alkynylene moiety. In other
embodiments, the linker L1 is a 1-6 membered
heteroalkylene, heteroalkenylene, or heteroalkynylene
moiety. [0049] The linker L1 can be substituted as
described herein hi one embodiment, linker L1 is a
divalent moiety containing 1-6 carbon atoms and
substituted with 1, 2, or 3 substituents selected from
the group consisting of amino, hydroxy, nitro,
halogen, cyano, thiol, oxo, C1-6 alkyl, C2-6 alkenyl,
C1-6 haloalkyl, C1-6 alkoxy, C3-6 alkenyloxy, C1-6
alkylenedioxy, C1-6 alkoxy(C1-6)alkyl, C1-6
aminoalkyl, C1-6 aminoalkoxy3 C1-6 hydroxyalkyl, C2-6
hydroxyalkoxy, mono(Ci -4)alkylamino,
.di(C1-4)alkylamino, ; , C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6alkoxycarbonyl, carboxy,
(C1-6)alkoxy(C2-6)alkoxy, C2-6 carboxyalkoxy,
benzamido, and C2-6 carboxyalkyl. [0050] In another
embodiment, L1 is a linker selected from the group
consisting of [0051] In a further embodiment, R1 and
L1 together form a group selected from[0052] In
another embodiment, R1 and L1 together form a group
selected from the following: [0053] [0054] In one
embodiment, L2 is absent. Thus, according to this
embodiment, R4 is bonded directly to the carbon atom
which is bonded to the nitrogen atom by a double
bond.[0055] L2 can also be a divalent linker that
contains 2-10, preferably 2-6, carbon and heteroatoms.
Such linkers include, by way of nonlimiting examples,
alkyleneoxy, alkyleneamino, alkylenethio,
alkylenedioxy. Other suitable examples include
-CH2CH2C(O)-, -OCH2-, -NHCH2-, -OCH2CH2-, - NHCH2CH2-,
and -OCH2CH2CH2-. It is understood that a preferred
linker containing both carbon and heteroatoms will be
one in which a heteroatom is not directly attached to
the nitrogen atom of Formula I . [0056] The linker L2
can also be a linker having 1-10 heteroatoms,
preferably 1, 2, or 3 heteroatoms. Suitable heteroatom
linkers include -O-, -S-, -NH-, -N=N-, and the like.
For example, a suitable L1 group is -SCH2C(O)-. [0057]
In a further embodiment, R4 and L2 together form a
group selected from -N=N-aryl and -N=N-heteroaryl.
Suitable examples of -N=N-aryl include, but are not
limited to, -N=N-phenyl, in which the phenyl is
optionally substituted, and -N=N-naphthyl, in which
the naphthyl is optionally . substituted. In a further
embodiment, R4 and L2 together form a group selected
from[0059] Ih a first subclass, the present invention
is directed to a method of inhibiting a taste
modulating protein, said method comprising contacting
said protein with a compound of Formula I wherein R1
is optionally substituted C6-10 aryl; R2 is H or C1-6
alkyl, preferably C1-4 alkyl; R3 is H or C1-6 alkyl,
preferably C1-4 alkyl; and R4 is optionally
substituted C6-10 aryl. [0060] In one embodiment
within this first subclass, R1 is unsubstituted
phenyl. In other instances, the C6-10 aryl group, such
as a phenyl group, is substituted with 1, 2, or 3
groups independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano,
thiol, C1-6 alkyl, C2-6alkenyl, C2-6 alkynyl, C1-6
haloalkyl, C3-6 cycloalkyl, C3-6 cycloalkenyl, C3-6
cycloheteroalkyl, C3-6 cycloheteroalkenyl, C1-6
alkoxy, C3-6 alkenyloxy, C1-6 alkylthio, C1-6
alkylenedioxy, C1-6 alkoxy(C1-6)alkyl, C1-6
aminoalkyl, C1-6 aminoalkoxy5 C1-6 hydroxyalkyl, C2-6
hydroxyalkoxy, mono(C1-4)alkylamino,
di(C1-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6 alkoxycarbonyl, carboxy,
(C1-6)alkoxy(C2-6)alkoxy, mono(C 1-4)alkylamino(C
2-6)alkoxy, di(C1-4)alkylamino(C2-6)alkoxy, C2-10
mono(carboxyalkyl)amino, bis(C2-10 carboxyalkyl)amino,
aminocarbonyl, C2-6 alkynylcarbonyl, C1-6
alkylsulfonyl, C2-6 alkynylsulfonyl, C1-6
alkylsulfinyl, C1-6 alkylsulfonamido, C6-10
arylsulfonamido, C1-6 alkyliminoamino,
formyliminoamino, C2-6 carboxyalkoxy, C2-6
carboxyalkyl, and carboxy(C1-6)alkylamino. [0061] In
still further instances, the aryl group substituents
are selected from the group consisting of amino,
hydroxy, nitro, halogen, cyano, thiol, C1-6 alkyl,
C2-6 alkenyl, C1-6 haloalkyl, C1-6 alkoxy, C3-6
alkenyloxy, C1-6 alkylenedioxy, Ci-6
alkoxy(C1-6)alkyl, Ci-6 aminoalkyl, Ci-6 aminoalkoxy,
Ci-6 hydroxyalkyl, C2-6 hydroxyalkoxy, mono(Ci
-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, carboxy, (C1-6)alkoxy(C2-6)alkoxy,
C2-6 carboxyalkoxy, and C2-6 carboxyalkyl. [0062] In
another embodiment, the substituents on R1 are
independently selected from the group consisting of
nitro, bromo, chloro, carboxy, methoxycarbonyl,
methoxy, diethylamino, hydroxymethyl, methyl,
allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl. [0063]
In another embodiment within this first subclass, L1
is a linker containing 1-6 carbon and/or heteroatoms
and which is optionally substituted. [0064] In another
embodiment within this first subclass, L2 is a linker
containing 1-6 carbon and/or heteroatoms and which is
optionally substituted. [0065] In another embodiment
within this first subclass, R4 is phenyl, optionally
substituted with 1 to 3 substituents selected from the
group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl,
methyl, allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl.[0066]
In a second subclass, the present invention is
directed to a method of inhibiting a taste modulating
protein, said method comprising contacting said
protein with a compound of Formula I wherein R1 is
optionally substituted 5-10 membered heteroaryl; R2 is
H or C1-6 alkyl; R3 is H or C1-6 alkyl; and R4 is
optionally substituted C6-10 aryl. [0067] In one
embodiment within this second subclass, R1 is an
unsubstituted 5-10 membered heteroaryl, such as
indolyl, pyridyl, benzothiazolyl, benzimidazolyl, or
quinolinyl. Alternatively, R1 is 5-10 membered
heteroaryl subsituted with one or more substituents
independently selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, Ci-6
alkyl, C2-6 alkenyl, C2-6 alkynyl, Ci-6 haloalkyl,
C3-6 cycloalkyl, C3-6 cycloalkenyl, C3-6
cycloheteroalkyl, C3-6 cycloheteroalkenyl, Ci-6
alkoxy,. .C 3-6 alkenyloxy, Ci-6 alkylthio, Ci-6
alkylenedioxy, Ci-6 alkoxy(Ci -6)alkyl , Ci-6
aminoa]kyl, Ci-6 aminoalkoxy, Ci-6 hydroxyalkyl, C2-6
hydroxyalkoxy, mono(Ci -4)alkylamino, di(Ci
-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6 alkoxycarbonyl, carboxy, (Ci
-6)alkoxy(C 2-6)alkoxy, mono(Ci -4)alkylamino(C
2-6)alkoxy, di(Ci -4)alkylamino(C 2.6)alkoxy, C2-I0
mono(carboxyalkyl)amino, bis(C 2-io
carboxyalkyl)amino, aminocarbonyl, C2-6
alkynylcarbonyl, Ci-6 alkylsulfonyl, C2-6
alkynylsulfonyl, Ci-6 alkylsulfinyl, Ci-
alkylsulfonamido, C6-I0 arylsulfonamido, Ci-6
alkyliminoamino, formyliminoamino, C2-6 carboxyalkoxy,
C -6 carboxyalkyl, and carboxy(Ci -6)alkylamino.
[0068] In still further instances, the heteroaryl
substituents are selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, Ci-
alkyl, C2-6 alkenyl, Ci-6 haloalkyl, C -6 alkoxy, C3-6
alkenyloxy, Ci-6 alkylenedioxy, Ci-6 alkoxy(Ci
-6)alkyl, Ci-6 aminoalkyl, Ci-6 aminoalkoxy, Ci-6
hydroxyalkyl, C2-6 hydroxyalkoxy, mono(Ci
-4)alkylamino, di(Ci -4)alkylamino, C -6
alkylcarbonylamino, C2 6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, carboxy, (Ci-6)alkoxy(C
2-6)alkoxy, C2-6 carboxyalkoxy, and C2-6
carboxyalkyl.[0069] In another embodiment, the
substituents on R1 are independently selected from the
group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl,
methyl, allyloxy, trifluoromethyltliio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl. [0070]
In another embodiment within this first subclass, L1
is a linker containing 1-10, preferably 1-4 carbon
and/or heteroatoms and which is optionally
substituted. [0071] In another embodiment within this
first subclass, L2 is a linker containing 1-10,
preferably 1-4 carbon and/or heteroatoms and which is
optionally substituted. [0072] In a third subclass,
the present invention is directed to a method of
inhibiting a taste modulating protein, said method
comprising contacting said protein with a compound of
Formula I wherein R1 is optionally substituted C6-10
aryl; 



R2 is H or C1-6 alkyl; R3 is H or C1-6 alkyl; and R4
is optionally substituted 5-10 membered heteroaryl;
[0073] In one embodiment within this third subclass,
R1 is unsubstituted phenyl. In other instances, the
C6-10 aryl group, such as a phenyl group, is
substituted with 1, 2, or 3 groups independently
selected from the group consisting of amino, hydroxy,
nitro, halogen, cyano, thiol, C1-6 alkyl, C2-6
alkenyl, C2-6 alkynyl, C1-6 haloalkyl, C3-6
cycloalkyl, C3-6 cycloalkenyl, C3-6 cyclohetero alkyl,
C3-6 cycloheteroalkenyl, C1-6 alkoxy, C3-6 alkenyloxy,
C1-6 alkylthio, C1-6 alkylenedioxy, C1-6 alkoxy(C
1-6)alkyl, Ci-6 aminoalkyl, C1-6 aminoalkoxy, C1-6
hydroxyalkyl, C2-6 hydroxyalkoxy, mono(C
1-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino, C2-6
alkoxycarbonyl, carboxy, (C1-6)alkoxy(C 2-6)alkoxy,
mono(Ci -4)alkylamino(C2-6)alkoxy,
di(C1-4)alkylamino(C2-6)alkoxy, C2-10
mono(carboxyalkyl)amino, bis(C2-10 carboxyalkyl)amino,
aminocarbonyl, C2-6 alkynylcarbonyl, C1-6
alkylsulfonyl, C2-6 alkynylsulfonyl, C1-6
alkylsulfinyl, C1-6 alkylsulfonamido,C6-10
arylsulfonamido, C1-6 alkyliminoamino,
formyliminoamino, C -6 carboxyalkoxy, C2-
carboxyalkyl, and carboxy(C 1-6)alkylamino. [0074] In
still further instances, the aryl group substituents
are selected from a group consisting of amino,
hydroxy, nitro, halogen, cyano, thiol, Ci-6 alkyl, C -
alkenyl, C1-6 haloalkyl, C1-6 alkoxy, C - alkenyloxy,
C1-6 alkylenedioxy, C1-6 alkoxy(C1-6)alkyl, Ci-6
aminoalkyl, Ci-6 aminoalkoxy, Ci-6 hydroxyalkyl, C2-6
hydroxyalkoxy, mono(C 1-4)alkylamino,
di(Ci-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6alkoxycarbonyl, carboxy,
(Ci-6)alkoxy(C2-6)alkoxy, C2-6 carboxyalkoxy, and C2-6
carboxyalkyl. [0075] In another embodiment, the
substituents on R1 are independently selected from the
group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl,
methyl, allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl. [0076]
In another embodiment within this first subclass, L1
is a linker containing 1-10, preferably 1-4, carbon
and/or heteroatoms and which is optionally
substituted. [0077] In another embodiment within this
first subclass, L2 is a linker containing 1-10,
preferably 1-4, carbon and/or heteroatoms and which is
optionally substituted. [0078] In one embodiment
within this third subclass, R4 is an unsubstituted
5-10 membered heteroaryl, such as indolyl, pyridyl,
benzothiazolyl, benzimidazolyl, or quinolinyl.
Alternatively, R1 is 5-10 membered heteroaryl
subsituted with one or more substituents independently
selected from the group consisting of nitro, bromo,
chloro, carboxy, methoxycarbonyl, methoxy,
diethylamino, hydroxymethyl, methyl, allyloxy,
trifluoromethylthio, hydroxy, trifluoromethyl,
morpholinyl, and pyrrolidinyl. [0079] In a fourth
subclass, the present invention is directed to a
method of inhibiting a taste modulating protein, said
method comprising contacting said protein with a
compound of Formula I wherein R1 is optionally
substituted 5-10 membered heteroaryl; R2 is H or Ci-6
alkyl; R3 is H or Ci-6 alkyl; andR4 is optionally
substituted 5-10 membered heteroaryl. [0080] In one
embodiment within this fourth subclass, R1 is an
unsubstituted 5-10 membered heteroaryl, such as
indolyl, pyridyl, or quinolinyl. Alternatively, R1 is
5-10 membered heteroaryl subsituted with one or more
substituents independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano,
thiol, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C1-6
haloalkyl, C3-6 cycloalkyl, C3-6 cycloalkenyl, C3-6
cyclohetero alkyl, C3-6 cycloheteroalkenyl, C1-6
alkoxy, C3-6 alkenyloxy, C1-6 alkylthio, C1-6
alkylenedioxy, C1-6 alkoxy(Ci -6)alkyl, C1-6
aminoalkyl, C1-6 aminoalkoxy, C1-6 hydroxyalkyl, C2-6
hydroxyalkoxy, mono(C1-4)alkylamino,
di(Ci-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2- 6 alkoxycarbonyl, carboxy,
(C1-6)alkoxy(C2-6)alkoxy,
mono(C1-4)alkylamino(C2-6)alkoxy, di(Ci-4)alkylamino(C
2-6)alkoxy, C2-10 mono(carboxyalkyl)arnino, .
bis(C2-10 carboxyalkyl)amino, aminocarbonyl, C -
alkynylcarbonyl, C1-6 alkylsulfonyl, C2-6
alkynylsulfonyl, C1-6 alkylsulfmyl, C1-6
alkylsulfonamido, . C6-10 arylsulfonamido, Ci-6
alkyliminoamino, fopnyliminoamino, C2-6 carboxyalkoxy,
C2-6 carboxyalkyl, and carboxy(Ci.6)alkylamino. [0081]
In still further instances, the heteroaryl
substituents are selected from a group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, Ci-6
alkyl, C2-6 alkenyl, C1-6 haloalkyl, C1-6 alkoxy, C3-6
alkenyloxy, Ci-6 alkylenedioxy, Ci-6
alkoxy(Ci-6)alkyl, Ci-6 aminoalkyl, C1-6 aminoalkoxy,
C1-6 hydroxyalkyl, C2-6 hydroxyalkoxy, mono(C
1-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, carboxy, (Ci-6)alkoxy(C2-6)alkoxy,
C2-6 carboxyalkoxy, and C2-6 carboxyalkyl. [0082] In
another embodiment, the substituents on R1 are
independently selected from the group consisting of
nitro, bromo, chloro, carboxy, methoxycarbonyl,
methoxy, diethylamino, hydroxymethyl, methyl,
allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl. [0083]
hi one embodiment within this fourth subclass, R4 is
an unsubstituted 5-10 membered heteroaryl, such as
indolyl, pyridyl, benzothiazolyl, benzimidazolyl or
quinolinyl. Alternatively, R1 is a 5-10 membered
heteroarylsubsituted with one or more substituents
independently selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, C1-6
alkyl, C2-6 alkenyl, C2-6 alkynyl, C1-6 haloalkyl,
C3-6 cycloalkyl, C3-6 cycloalkenyl, . C3-6
cycloheteroalkyl, C3-6 cycloheteroalkenyl, C1-6
alkoxy, C3-6 alkenyloxy, C1-6 alkylthio, C1-6
alkylenedioxy, C1-6 alkoxy(C1-6)alkyl, C1-6
aminoalkyl, C1-6 aminoalkoxy, C1-6 hydroxyalkyl, C2-6
hydroxyalkoxy, mono(C 1-4)alkylamino,
di(C1-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6 alkoxycarbonyl, carboxy,
(C1-6)alkoxy(C2-6)alkoxy,
mono(C1-4)alkylamino(C2-6)alkoxy5 di(C
1-4)alkylamino(C2-6)alkoxy, C2-10
mono(carboxyalkyl)amino, bis(C 2-1ocarboxyalkyl)amino,
aminocarbonyl, C2-6 alkynylcarbonyl, C1-6
alkylsulfonyl, C2-6 alkynylsulfonyl, C1-6
alkylsulfinyl, C1-6 alkylsulfonamido, C6-10
arylsulfonamido, C1-6 alkyliminoamino,
formyliminoamino, C2-6 carboxyalkoxy, C2-6
carboxyalkyl, and carboxy(C 1-6)alkylamino. . IB still
further instances, the heteroaryl substituents are
selected from a group consisting of amino, hydroxy,
nitro, halogen, cyanb, thiol, Ci-6 alkyl, . C
-6.alkenyl, C1-6 haloalkyl, C1-6 alkoxy, C3-6
alkenyloxy, C1-6 alkylenedioxy, C1-6
alkoxy(C1-6)alkyl, C1-6 aminoalkyl, C1-6 aminoalkoxy,
C1-6 hydroxyalkyl, C2-6 hydroxyalkoxy, mono(C
1-4)alkylamino, di(C1-4)alkylamino, C2 6
alkylcarbonylamino, C2-6 alkoxycarbonylamino,
C2-6alkoxycarbonyl, carboxy, (C1.6)alkoxy(C2-6)alkoxy,
C2-6 carboxyalkoxy, and C2-6 carboxyalkyl. [0085] In
another embodiment, the substituents on R4 are
independently selected from the group consisting of
nitro, bromo, chloro, carboxy, methoxycarbonyl,
methoxy, diethylamino, hydroxymethyl, methyl,
allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl. [0086]
In a fifth subclass, the present invention is directed
to a method of inhibiting a taste modulating protein,
said method comprising contacting said protein with a
compound of Formula I wherein R1 is optionally
substituted C6-I0 aryl; R2 is H or C1-6 alkyl; R3 is H
or C1-6 alkyl; and R4 is optionally substituted C3-10
cycloalkyl.[0087] In one embodiment within this fifth
subclass, R1 is unsubstituted phenyl. In other
instances, the C6-10 aryl group, such as a phenyl
group, is substituted with 1, 2, or 3 groups
independently selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, C1-6
alkyl, C2-6 alkenyl, C -6 alkynyl, C1-6 haloalkyl,
C3-6 cycloalkyl, C3-6 cycloalkenyl, C3-6 cyclohetero
alkyl, C3-6 cycloheteroalkenyl, C1-6 alkoxy, C3-6
alkenyloxy, C1-6 alkylthio, C1-6 alkylenedioxy, C1-6
alkoxy(C 1-6)alkyl, C1-6 aminoalkyl, C1-6 aminoalkoxy,
C1-6 hydroxyalkyl, C2-6 hydroxyalkoxy, mono(C
1-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino, C2-6
alkoxycarbonyl, carboxy, (C1-6)alkoxy(C 2-6)alkoxy,
mono(C 1-4)alkylamino(C2-6)alkoxy,
di(C1-4)alkylamino(C 2-6)alkoxy, C2-10
mono(carboxyalkyl)amino, bis(C2-10 carboxyalkyl)amino,
aminocarbonyl, C2-6 alkynylcarbonyl, C1-6
alkylsulfonyl, C2-6 alkynylsulfonyl, ' C1-6
alkylsulfinyl, C1-6 alkylsulfonamido, C6-1O
arylsulfonamido, C1-6 alkyliminoamino,
formylihiinoamino, C2-6 carboxyalkoxy, C -
carboxyalkyl, and carboxy(C 1-6)alkylamino. [0088] :
In still further instances, the aryl substituents are
selected from a group consisting of amino, hydroxy,
nitro, halogen, cyano, thiol, C1-6 alkyl, C2-6
alkenyl, C1-6 haloalkyl, C1-6 alkoxy, C3-6 alkenyloxy,
C1-6 alkylenedioxy, C1-6 alkoxy(C 1-6)alkyl, C1-6
aminoalkyl, C1-6 aminoalkoxy, C1-6 hydroxyalkyl,
C2-6hydroxyalkoxy, mono(C 1-4)alkylamino,
di(C1-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6 alkoxycarbonyl, carboxy,
(C1-6)alkoxy(C2-6)alkoxy, C2-6 carboxyalkoxy, and C2-6
carboxyalkyl. [0089] In another embodiment, the
substituents on R1 are independently selected from the
group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl,
methyl, allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl. [0090]
In a sixth subclass, the present invention is directed
to a method of inhibiting a taste modulating protein,
said method comprising contacting said protein with a
compound of Formula I wherein R1 is optionally
substituted 5-10 membered heteroaryl; R2 is H or C1-6
alkyl;R3 is H or C1-6 alkyl; and R4 and L2 together
form -N=N-aryl. [0091] In one embodiment within this
sixth subclass, R1 is an unsubstituted 5-10 membered
heteroaryl, such as indolyl, pyridyl, or quinolinyl.
Alternatively, R1 is a 5-10 membered heteroaryl
subsituted with one or more substituents independently
selected from the group consisting of amino, hydroxy,
nitro, halogen, cyano, thiol, C1-6 alkyl, C2-6
alkenyl, C2-6 alkynyl, C1-6 haloalkyl, C3-6
cycloalkyl, C3-6 cycloalkenyl, C3-6 cyclohetero alkyl,
C3-6 cycloheteroalkenyl, C1 6 alkoxy, C3-6 alkenyloxy,
C1-6 alkylthio, C1-6 alkylenedioxy, C1-6 alkoxy(C
1-6)alkyl, C1-6 ammoalkyl, C1-6 aminoalkoxy, C1-6
hydroxyalkyl, C2-6 hydroxyalkoxy, mono(C
1-4)alkylamino, di(C1-4)alkylamino, C2-6
alkylcarbonylamino, C2-6 alkoxycarbonylamino, C2- 6
alkoxycarbonyl, carboxy, . (C1-6)alkoxy(C 2-6)alkoxy,
mono(C 1-4)alkylamino(C 2-6)alkoxy, :di(Ci
-4)alkylamino(C 2-6)alkoxy, C2-10
mono(carboxyalkyl)amino, bis(C2-10
carboxy.alkyl)amino, aminocarbonyl, C2-6
alkynylcarbonyl, C1-6 alkylslfonyl, C2-6
alkynylsulfonyl, Ci-6 alkylsulfinyl, C1-6
alkylsulfonamido, C6-10 arylsulfonamido, C1-6
alkyliminoamino, formyliminoamino, C2-6 carboxyalkoxy,
C2-6 carboxyalkyl, and carboxy(C 1-6)alkylamino. In
another embodiment, the substituents on R1 are
independently selected from the group consisting of
nitro, bromo, chloro, carboxy, methoxycarbonyl,
methoxy, diethylamino, hydroxymethyl, methyl,
allyloxy, rrifluoromethylthio, hydroxy,
trifiuoromethyl, morpholinyl, and pyrrolidinyl. [0092]
In this sixth subclass, R4 and L2 together form
-N=N-aryl, wherein aryl is a C6-10 optionally
substituted aryl group, such as phenyl or naphthyl.
Suitable substituents on the aryl group include, but
are not limited to, nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl,
methyl, allyloxy, trifluoromethylthio, hydroxy,
trifiuoromethyl, morpholinyl, and pyrrolidinyl. [0093]
In a seventh subclass, the present invention is
directed to a method of inhibiting a taste modulating
protein, said method comprising contacting said
protein with a compound of Formula I whereinR1 is
optionally substituted 5-10 membered heteroaryl, such
as pyridyl, quinolinyl, benzothiazolyl, benzimidazolyl
and indolyl; R4 is optionally substituted C6-io aryl,
such as phenyl and naphthyl; and L and L are absent.
[0094] In an eighth subclass, the present invention is
directed to a method of inhibiting a taste modulating
protein, said method comprising contacting said
protein with a compound of Formula I wherein R1 is
C6-1O aryl, 5-10 membered heteroaryl, C3-10
cycloalkyl, C3-10 cycloalkenyl, 3-10 membered
cycloheteroalkyl, 3-10 membered cycloheteroalkenyl,
and C1-6 alkyl, each of which is optionally
substituted; R2 is H, C1-6 alkyl, or C6-10
aryl(C1-6)alkyl; L1 is absent, or is a linker
containing 1-10, preferably 1-6, carbon and/or
heteroatoms and which is optionally substituted; R3,
R4, and L2 together with, the carbon atom form a group
selected from C6-10 aryl, 5-10 membered heteroaryl,
C3-1O cycloalkyl, C3-1O cycloalkenyl, 3-10 membered
cycloheteroalkyl, 3-10 membered cycloheteroalkenyl,
each of which is optionally substituted. [0095] hi an
eighth subclass, the present invention is directed to
a method of inhibiting a taste modulating protein,
said method comprising contacting said protein with a
compound of Formula I wherein R1 is optionally
substituted indolinyl; R2 is H, C1-6 alkyl, or C6-10
aryl(C1-6)alkyl; L1 is absent, or is a linker
containing 1-10, preferably 1-6, carbon 



and/or heteroatoms and which is optionally
substituted; [0096] R3, R4, and L2 together with the
carbon atom form a group selected from C6-1O aryl,
5-10 membered heteroaryl, C3-10 cycloalkyl, C3-1O
cycloalkenyl, 3-10 membered cycloheteroalkyl, 3-10
membered cycloheteroalkenyl, each of which is
optionally substituted. [0097] hi a further subclass,
the invention is directed to a method of inhibiting a
taste modulating protein, said method comprising
contacting said protein with a compound of Formula I
wherein R1 is heteroaryl; R2 is H; R4 is heteroaryl;
L1 is absent; and L2 is N=N.[0098] In a further
subclass, the invention is directed to a method of
inhibiting a taste modulating protein, said method
comprising contacting said protein with a compound of
Formula I wherein R is a bicycloalkyl; R is H; R is H;
R4 is aryl or heteroaryl; L1 is absent; and L2 is
absent. [0099] hi a further subclass, the invention is
directed to a method of inhibiting a taste modulating
protein, said method comprising contacting said
protein with a compound of Formula I wherein R1 is
aryl; R2 is H; R3 is H; R4 is aryl or heteroaryl; L1
is an optionally substituted a linker containing 2-4
carbon or hetero atoms; and L2 is absent. [00100] In a
further subclass, the invention is directed to a
method of inhibiting a taste modulating protein, said
method comprising contacting said protein with a
compound of Formula I wherein R1 is cycloalkenyl; R2
is H; R3 is H; R4 is aryl or heteroaryl; L1 is an
optionally substituted a linker containing 2-4 . .
carbon or hetero atoms; and L2 is absent. . . [00101]:
hi a further subclass, the invention is directed to a
method. of inhibiting a taste modulating protein, said
method comprising contacting said protein with a
compound of Formula I wherein R1 is optionally
substituted aryl; R2 is H; R3 is H; R4 is optionally
substituted aryl or optionally substituted heteroaryl;
L1 is -(CH2) 1-6-C(O)~; and L2 is absent. [00102] In a
further subclass, the invention is directed to a
method of inhibiting a taste modulating protein, said
method comprising contacting said protein with a
compound of Formula I wherein R1 is optionally
substituted naphthyl; R2 is H; R3 is H; R4 is
optionally substituted aryl; L1 is -(CH2)-C(O)-; and
L2 is absent. [00103] Other suitable compounds for use
in the methods of the invention include a compound
according to Formula I wherein R1 is phenyl
substituted with amino, alkylamino, or dialkylamino,
and R2 is an optionally substituted
benzo[d][l,3]dioxol-5-yl group; wherein R1 is a C3-6
cycloalky optionally substituted with hydroxy, and R2
is phenyl optionally substituted with one or more
hyrdroxy and/or C1-4 alkoxy; wherein R1 is phenyl and
R4 is phenyl optionally substituted with one or more
groups selected from hydroxy, amino,alkylamino, and
dialkylamino; or wherein R1 is 3-indolyl and R4 is
phenyl optionally substituted with 1-4 C1-4 alkoxy
groups. [0100] In a further subclass, the invention is
directed to the use of a compound according to Formula
I wherein R1 is optionally substituted phenyl; R2 is
optionally substituted phenyl; L1 is a C3-5 linker,
such as one containing a cyclopropyl group; and L2 is
absent. A subgroup of compounds within this subclass
are compounds according to the following Formula II
[00104] wherein R1 is hydrogen or halogen; R2 is
hydrogen or C1-4 haloalkyl; R3 is hydrogen, C1-4
haloalkyl, C1-4 alkoxy, or C1-4 alkylthio; and R4 is
hydrogen, C1-4 haloalkyl, C1-4 alkoxy, or C1-4
alkylthio. In another embodiment, R1 is hydrogen or
halogen; R2 is CF3; R is hydrogen, C1-4 haloalkyl,
C1-4 alkoxy, or C1-4 alkylthio; and R4 is hydrogen,
C1-4 haloalkyl, C1-4 alkoxy, or C1-4 alkylthio.
Suitable alkoxy groups include methoxy. Suitable
haloalkyl groups include trifluoromethoxy. Suitable
alkylthio groups include -SCH3. Preferably, the
compounds are trans-cyclopropyl compounds. Examples of
compounds of the present invention are described
herein, for example in the Examples. [00105] Examples
of suitable compounds for use in the method of the
present invention include: methyl
4-((E)-((Z)-l-(2-(benzo[cTlthiazol-2-yl)hydrazono)-2-m
ethylpropyl) diazenyl)benzoate;
(J5)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)
phenoxy)- acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-
1-yl)- acetohydrazide; ( )-
'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropanecarbo
hydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)
- butanehydrazide; (
)-iV-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazi
de; 2-((Z)-2-(phenyl((
)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid; (
)-
'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydraz
ide; (
)-JV'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobe
nzylthio)- acetohydrazide;
(E)-iV'-(4-isopropylbenzylidene)bicyclo[4.
1.0]heptane-7-carbohydrazide; (Z)-l,3,3-trimethyl-2-((
E)-2-(2-(4-nitrophenyl)hydrazono)-
ethylidene)indoline; (
)-iV-(4-(dietliylamino)-2-hydroxybenzylidene)-2-phenyl
cyclopropanecarbohydrazide; . . . .
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicya
nide;
iV-(()-3-((Z)-2-(l,5-dimethyl-2-oxoindolin-3-ylidene)h
ydrazinyl)- 3-oxo- 1-phenylprop-1-en-2-yl)benzamide;
(Z)-2-(2-((l-butyl-l
H-indol-3-yl)methylene)hydrazinyl)benzoic acid; (
)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine; (Z)-
'-((lH-pyrrol-2-yl)methylene)tricyclo[3.3.
1.13>7]decane- 3-carbohydrazide;
(Z)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazo
no)- naphthalen-2-(l H)-one; (
)-4-((2-(5-chloro-3-(trifluoromethyl)pyridini-2-yl)-2-
2-methylhydrazono) methyl)benzene-l,3-diol; (
)-2-(3,4-dimethylphenylamino)-N'(4-morpholino-
3-nitrobenzylidene)acetohydrazide;
(Z)-3-(2-nitro-5-(pyrrolidin-l-yl)phenyl)hydrazono)qmn
uclidine;
(E)-2-((2-(lH-benzo[<f|imidazol-2-yl)liydrazono)methyl
)- 5-(diethylamino)phenol; and physiologically
acceptable salts thereof.[00106] Examples of suitable
compounds for use in the method of the present
invention include: [00107]
N-(3-(2-((6-Bromobenzo[d][l,3]dioxol-5-yl)methylene)hy
drazinyl)-l- (4-(dimethylamino)phenyl)-3-oxoprop-
1-en-2-yl)benzamide; [001 08] N-(I -(4-(Diethylamino)
rhenyl)-3-(2-(4-hydroxy-3-iodo-5-
methoxybenzylidene)hydrazinyl)-3 -oxoprop-
1-en-2-yl)benzamide; [00109]
N'-(4-Hydroxy-3-methoxybenzylidene)-3-(l-hydroxycyclop
entyl)- propanehydrazide; [00110]
4-Nitro-N'-(3,4,5-trimethoxybenzylidene)benzohydrazide
; [00111]
N'-(4-(diethylammo)-2-hydroxybenylidine)phenylcyclopro
panecarboxhydrazide; [001 12]
N'-(5-Bromo-2-oxoindolm-3-ylidene)-2-(2-bromo-4-
methoxyphenoxy)acetohydrazide; [00113]
3-(lH-indol-3-yl)-N'-(3,4,5-trimethoxybenzylidene)prop
anehydrazide; [00114]
N'-(2-oxoindolm-3-ylidene)-2-(2-methyl-4-(l,l-dimethyl
ethyl)- phenoxy)acetohydrazide; [00115]
2-(4-Chlorophenyl)-N'-(3,4-dimethoxybenylidine)cyclopr
opanecarboxhydrazide; [00116] 2-(2-chlorophenyl)-N'
-(3
,4-dimethoxybenylidine)cyclopropanecarboxhydrazide;
[00117]
2-(3-chlorophenyl)-N'-(3,4-dimethoxybenylidine)cyclopr
opanecarboxhydrazide; [00118] 2-(2-fluorophenyl)-N'
-(3,4-dimethoxybenylidine)cyclopropanecarboxhydrazide;
[00119]
2-(3-fluorophenyl)-N'-(3,4-dimethoxybenylidine)cyclopr
opanecarboxhydrazide; [00120]
2-(4-fluorophenyl)-N'-(3,4-dimethoxybenylidine)cyclopr
opanecarboxhydrazide; [00121]
2-(2-chlorophenyl)-N'-(3-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00122]
2-(3-chlorophenyl)-N'-(3-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide;[00123]
2-(4-chlorophenyl)-N'-(3-trifluoromethylbenylidine)cyc
lo rropanecarboxhydrazide; [00124]
2-(2-fluorophenyl)-N'-(3-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00125]
2-(3-fluorophenyl)-N'-(3-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00126]
2-(4-fluorophenyl)-N'-(3-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00127]
2-(2-chlorophenyl)-N'
-(3-methoxybenylidine)cyclopropanecarboxhydrazide;
[00128]
2-(3-chlorophenyl)-N'-(3-methoxybenylidine)cyclopropan
ecarboxhydrazide; [00129]
2-(4-chlorophenyl)-N'-(3-methoxybenylidine)cyclopropan
e- . carboxhy.drazide; [00130]
2-(2-fluorophenyl)-N'-(3-methoxybenylidinfe)
.cyclopropane carboxhydrazide; [00131]
2-(3-fluorophenyl)-N'-(3-niethoxybenylidine)cyclopropa
necarboxhydrazide; [00132]
2-(4-fluorophenyl)-N'-(3-methoxybenylidine)cyclopropan
ecarboxhydrazide; [00133]
2-(2-chlorophenyl)-N'-(3-metliylthiobenylidine)cyclopr
opanecarboxhydrazide; [00134]
2-(3-chlorophenyl)-N'-(3-methyltliiobenylidine)cyclopr
opanecarboxhydrazide; [00135]
2-(4-chlorophenyl)-N'-(3-methylthiobenylidine)cyclopro
panecarboxhydrazide; [00136]
2-(2-fluorophenyl)-N'-(3-methyltbiobenylidine)cyclopro
panecarboxhydrazide; [00137]
2-(3-fluorophenyl)-N'-(3-methylthiobenylidine)cyclopro
panecarboxhydrazide; [00138]
2-(4-fluorophenyl)-N'-(3-methylthiobenylidine)cyclopro
panecarboxhydrazide;[00139]
2-(2-chlorophenyl)-N'-(2-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00140]
2-(3-chlorophenyl)-N'-(2-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00141]
2-(4-chlorophenyl)-N'-(2-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00142]
2-(2-fluorophenyl)-N'-(2-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00143]
2-(3-fluorophenyl)-N'-(2-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00144]
2-(4-fluorophenyl)-N'-(2-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00145]
2-(2-chlorophenyl)-N'-(4-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; . . . [00146]
2-(3-chloroplienyl)-N'-(4-trifluoroinethylbenylidme)cy
clopropanecarboxhydrazide; [00147]
2-(4-chlorophenyl)-N'-(4-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00148]
2-(2-fluorophenyl)-N'-(4-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00149]
2-(3-fluorophenyl)-N'-(4-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00150]
2-(4-fluorophenyl)-N'-(4-trifluoromethylbenylidine)cyc
lopropanecarboxhydrazide; [00151]
N'-(3,4-dimethoxybenzylidene)-2-(4,8-dimethylquinolin-
2-ylthio)- acetohydrazide; [00152]
3-(9H-carbazol-9-yl)-N'-(3,4-dimethoxybenzylidene)prop
anehydrazide; [00153] and physiologically acceptable
salts thereof. [00154] The methods of the present
invention also include the use of a physiologically
acceptable salt of a compound according to Formula I .
The term physiologically acceptable salt refers to an
acid- and/or base-addition saltof a compound according
to Formula I . Acid-addition salts can be formed by
adding an appropriate acid to the compound according
to Formula I . Baseaddition salts can be formed by
adding an appropriate base to the compound according
to Formula I . Said acid or base does not
substantially degrade, decompose, or destroy said
compound according to Formula I . Examples of suitable
physiologically acceptable salts include
hydrochloride, hydrobromide, acetate, furmate,
maleate, oxalate, and succinate salts. Other suitable
salts include sodium, potassium, carbonate, and
tromethamine salts. [00155] It is also to be
understood that the present invention is considered to
encompass the use of stereoisomers as well as optical
isomers, e.g., mixtures of enantiomers as well as
individual enantiomers and diastereomers, which arise
as a consequence of structural asymmetry in selected
compounds of the present series. It is further
understood that the present invention encompasses the
use of tautomers of a compound of Formula I .
Tautomers are well-known in the art and include
keto-enol tautomers. [00156] It is also understood
that the compounds of Formula I include both the E and
Z isomers, in varying ratios, of the hydrazone. As is
known in the art, the hydrazone moiety can isomerize
between the E and Z isomers, as shown in the following
schematic: [00157] [00158] While the specific
compounds listed above may indicate a particular
stereochemistry of the hydrazone moiety, i.e., E or Z,
the present invention explicitly includes both
isomers. [00159] The compounds of Formula I may also
be solvated, including hydrated. Hydration may occur
during manufacturing of the compounds or compositions
comprising the compounds, or the hydration may occur
over time due to the hygroscopic nature of the
compounds. [00160] Certain compounds within the scope
of Formula I may be derivatives referred to as
"prodrugs." The expression "prodrug" denotes a
derivative of aknown direct acting agent, wherein the
derivative has therapeutic value that may be similar
to, greater than, or less than that of the agent.
Generally, the prodrug is transformed into the active
agent by an enzymatic or chemical process when
delivered to the subject, cell, or test media hi
certain instances, prodrugs are derivatives of the
compounds of the invention which have metabolically
cleavable groups and become by solvolysis or under
physiological conditions the compounds of the
invention which are pharmaceutically active in vivo.
For example, ester derivatives of compounds of this
invention are often active in vivo, but not in vitro.
Other derivatives of the compounds of this invention
have activity in both their acid and acid derivative
forms, but the acid derivative form often offers
advantages of solubility, tissue compatibility, or
delayed release in the mammalian organism (see,
Bundgard, H., Design of Prodrugs, pp. 7-9, 21-24,
Elsevier, Amsterdam 1985). Prodrugs include acid
derivatives well known to practitioners of the art,
such as, for example, esters prepared by reaction of
the parent. acid with a ; suitable alcohol, or amides
prepared by reaction of the parent acid compound 



with an amine. Simple aliphatic or aromatic esters
derived from acidic groups pendent on the compounds of
this invention are preferred prodrugs hi some cases,
it is desirable to prepare double ester type prodrugs
such as (acyloxy) alkyl esters or
((alkoxycarbonyl)oxy)alkyl esters. [00161] When any
variable occurs more than one time in any constituent
or in Formula I , its definition on each occurrence is
independent of its definition at every other
occurrence, unless otherwise indicated. Also,
combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. [00162] The term "alkyl," as used herein by
itself or as part of another group, refers to both
straight and branched chain radicals of up to 10
carbons, unless the chain length is limited thereto,
such as methyl, ethyl, propyl, isopropyl, butyl,
1-methylpropyl, 2-methylpropyl, pentyl, 1-methylbutyl,
isobutyl, pentyl, t-amyl (CH3CH2(CH3)2C-), hexyl,
isohexyl, heptyl, octyl, or decyl. [00163] The term
"alkenyl," as used herein by itself or as part of
another group, refers to a straight or branched chain
radical of 2-10 carbon atoms, unless thechain length
is limited thereto, including, but not limited to,
ethenyl, 1-propenyl, 2-propenyl, 2-methyl-l-propenyl,
1-butenyl, 2-butenyl, 3-butenyl, pentenyl, 1-hexenyl,
and 2-hexenyl. [0101] The term "alkynyl," as used
herein by itself or as part of another group, refers
to a straight or branched chain radical of 2-10 carbon
atoms, unless the chain length is limited thereto,
wherein there is at least one triple bond between two
of the carbon atoms in the chain, including, but not
limited to, ethynyl, 1-propynyl, 2-propynyl, '
1-butynyl, 2-butynyl, l-methyl-2-butynyl,
l-methyl-3-butynyl, 2-methyl-3-pentynyl, hexynyl,
andheptynyl. [0102] In instances herein where there is
an alkenyl or alkynyl moiety as a substituent group,
the unsaturated linkage is preferably not directly
attached to a nitrogen, oxygen or sulfur moiety.
[0103] The term "cycloalkyl," as used herein by itself
or as part of another group, refers to cycloalkyl
groups .containing 3 to 14, preferably 3 to 10, carbon
atoms. Typical examples are cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl. Cycloalkyl also includes
bicycloalkyl, polycycloalkyl, and other bridged
cycloalkyl groups. [0104] The term "cycloalkenyl," as
used herein by itself or as part of another group,
refers to cycloalkenyl groups containing 3 to 10,
carbon atoms and 1 to 3 carbon-carbon double bonds.
Typical examples include cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, and
cyclohexadienyl. Cycloalkenyl also includes
bicycloalkenyl, polycycloalkenyl, and other bridged
cycloalkenyl groups. [0105] The term
"cycloheteroalkyl," as employed herein by itself or as
part of another group, refers to a group having 3 to
14 ring atoms containing carbon atoms and 1, 2, 3, or
4 oxygen, nitrogen, or sulfur heteroatoms. Typical
examples include, but are not limited to,
2-tetrahydrofuranyl, 2-tetrahydrothienyl,
2-pyrrolidinyl, 3-isoxazolidinyl, 3-isothiazolidinyl,
l,3,4-oxazolidin-2-yl, 2,3-dihydrothien-2-yl,
4,5-isoxazolin-3-yl, 3-piperidinyl, l,3-dioxan-5-yl,
4-piperidinyl, 2-tetrahydropyranyl,
4-tetrahydropyranyl, pyrrolidinyl, imidazolidinyl,
pirazolidinyl,tetrahydrofuranyl, tetrahydropyranyl,
piperidyl, piperazinyl, quinuclidinyl, and
morpholinyl. [0106] The term "cycloheteroalkenyl," as
used by itself or as part of another group, refers to
a group containing 3 to 14 ring atoms containing
carbon atoms and 1, 2, 3, or 4 oxygen, nitrogen, or
sulfur atoms and 1, 2, or 3 double bonds. Typical
examples include preferably the cycloheteroalkyl
groups recited above, specifically pyrrolidinyl,
imidazolidinyl, pirazolidinyl, tetrahydrofuranyl,
tetrahydropyranyl, piperidyl, piperazinyl,
quinuclidinyl, and morpholinyl, and modified so as to
contain 1 or 2 double bonds. [0107] The term
"alkylene," as used herein by itself or as a part of
another group, refers to a diradical of an unbranched
saturated hydrocarbon chain, having, unless otherwise
indicated, from 1 to 15 carbon atoms, preferably 1 to
10 carbon atoms and more preferably 1 to 6 carbon
atoms. This term is exemplified by groups such as
methylene .(-CH2-), ethylene (-CH2CH -), .propylene
(-CH2CH2CH2-), butylene, and the like. . ; . . [0108]
The term "alkenylene," as used herein by itself or
part of another group, refers to a diradical of an
unbranched, unsaturated hydrocarbon chain, having,
unless otherwise indicated, from 2 to 15 carbon atoms,
preferably 1 to 10 carbon atoms, more preferably 1 to
6 carbon atoms, and having at least 1 and preferably
from 1 to 6 sites of vinyl unsaturation. This term is
exemplified by groups such as ethenylene (-CH=CH-),
propenylene (-CH2CH=CH-, -CH=CHCH2-), and the like.
[0109] The term "alkynylene," as used herein by itself
or part of another group, refers to a diradical of an
unbranched, unsaturated hydrocarbon having, unless
otherwise indicated, from 2 to 15 carbon atoms
preferably 1 to 10 carbon atoms, more preferably 1 to
6 carbon atoms, and having at least 1 and preferably
from 1 to 6 sites of acetylene (triple bond)
unsaturation. Examples include alkynylene groups such
as ethynylene (-CC-), propargylene (-CH2-CsC-), and
the like. [0110] The term "heteroalkylene," as used
herein by itself or party of another group means
alkylene, as defined above, wherein 1 to 5 of the
carbon atomsindicated is replaced by a heteroatom
chosen from N, O, or S (e.g., amino, oxy, thio,
aminomethylene (-NHCH 2-), oxymethylene (-OCH -),
etc.). Examples include alkyleneoxy, alkyleneamino,
and alkylenethio. Preferably, the oxygen, nitrogen,
and sulfur atoms contained therein do not form bonds
with other heteroatoms. Suitable groups include
ethyleneoxy, propyleneoxy, butyleneoxy, pentyleneoxy,
heptyleneoxy, ethyleneamino, propyleneamino,
butyleneamino, pentyleneamino, hexyleneamino,
heptyleneamino, and octyleneamino. Further examples
include -CH2CH2-S-CH2CH2- and -CH2-SCH 2CH2-ISIH-CH2-.
In one embodiment of heteroalkylene groups,
heteroatoms can also occupy either but not both of the
chain termini. [0111] The term "heteroalkenylene," as
used herein by itself or part of another group, means
alkenylene, as defined above, wherein 1 to 5 of the
carbon atoms indicated is replaced by a heteroatom
chosen from N, O, or S. Examples include
alkenyleneoxy, alkenyleneamino, and alkenylenethio.
Preferably, the oxygen, nitrogen, and sulfur atoms
contained therein do not form bonds with other
heteroatoms. Suitable groups include ethenyleneoxy,
propenyleneoxy, butyenleneoxy, pentenyleneoxy,
hexenyleneoxy, ethenyleneamino, propenyleneamino,
butyenleneamino, pentenyleneamino, and
hexenyleneamino. In one embodiment of heteroalkenylene
groups, heteroatoms can also occupy either, but not
both, of the chain termini. Additionally, in another
embodiment, the heteroatom does not form part of the
vinyl bond. [0112] The term "heteroalkynylene," as
used herein by itself or as part of another group,
means alkynylene, as defined above, wherein 1 to 5 of
the carbon atoms indicated is replaced by a heteroatom
chosen from N, O, or S. Examples include
alkynyleneoxy, alkynyleneamino, and alkynylenethio.
Preferably, the oxygen, nitrogen, and sulfur atoms
contained therein do not form bonds with other
heteroatoms. In one embodiment of heteroalkynylene
groups, heteroatoms can occupy either, but not both,
of the chain termini. Additionally, the heteroatom
does not form part of the vinyl bond. [0113] The term
"cycloalkylene," as used herein by itself or as part
of another group, refers to a non-aromatic alicyclic
divalent hydrocarbon radical havingfrom 3 to 15 carbon
atoms, preferably 3 to 10 carbon atoms. Examples of
"cycloalkylene" as used herein include, but are not
limited to, cyclopropyl-1,1- diyl,
cyclopropyl-l,2-diyl, cyclobutyl-l,2-diyl,
cyclopentyl-l,3-diyl, cyclohexyl-l,4-diyl, and the
like. Further examples include divalent groups which
also contain an alkylene group such as
methylenecyclopropylene (i.e., -CEb-cyclopropylene-),
ethylenecyclopropylene (i.e.,
-CEkCHa-cyclopropylene-), and methylenecyclohexylene
(i.e., -CH2-cyclohexylene-). [0114] The term
"cycloalkenylene," as used herein by itself or as part
of another group, refers to a substituted alicyclic
divalent hydrocarbon radical having from 3 to 15
carbon atoms, preferably 3 to 10, and at least one
carboncarbon double bond. Examples of
"cycloalkenylene" as used herein include, but are not
limited to, 4,5-cyclopentene-l,3-diyl,
3,4-cyclohexene-l,l-diyl, . V and the like.
Cycloalkenylene additionally refers to a divalent
hydrocarbon : . radical as defined for cycloalkylene
and having at least one single bond . ..replaced with
a double bond. The double bond may be contained in the
ring . structure. Alternatively, when possible, the
double bond may be located on an acyclic portion of
the cycloalkeneylene moiety. [0115] The term
"cycloheteroalkylene," as used herein by itself or as
part of another group, refers to a cycloalkylene group
as described above, wherein 1 to 5 of the carbon atoms
indicated is replaced by a heteroatom chosen from N,
O, or S. In one embodiment, the oxygen, nitrogen, and
sulfur atoms contained therein do not form bonds with
other heteroatoms. Suitable examples include the
diradicals of piperidine, piperazine, morpholine, and
pyrrolidine. Other suitable examples include
methylenepiperidyl, ethylenepiperidyl,
methylenepiperazinyl, ethylenepiperazinyl, and
methylenemo f holinyl. [0116] The term
"cycloheteroalkenylene," as used herein by itself or
as part of another group, refers to a cycloalkenylene
group as described above, wherein 1 to 5 of the carbon
atoms indicated is replaced by a heteroatom chosen
from N, O, or S. In one embodiment, the oxygen,
nitrogen, and sulfur atoms contained therein do not
form bonds with other heteroatoms.[0117] The term
"alkoxy," as used herein by itself or as part of
another group, refers to any of the above alkyl groups
linked to an oxygen atom. Typical examples are
methoxy, ethoxy, isopropyloxy, sec- butyloxy, and
-butyloxy. [0118] The term "alkenyloxy," as used
herein by itself or as part of another group, refers
to any of the above alkenyl groups linked to an oxygen
atom. Typical examples include ethenyloxy,
propenyloxy, butenyloxy, pentenyloxy, and hexenyloxy.
[0119] The term "aryl," as used herein by itself or as
part of another group, refers to monocyclic or
bicyclic aromatic groups containing from 6 to 14
carbons in the ring portion, preferably 6-10 carbons
in the ring portion. Typical examples include phenyl,
naphthyl, anthracenyl, or fluorenyl. [0120] The term
"aralkyl" or "arylalkyl," as employed herein by itself
or as part of another group, refers to C1-6 alkyl
groups as defined above having an .; ;- aryl
substituent, such as benzyl, phenylethyl, or
2-naphthylmethyl. [0121] The term "heteroaryl," as
used herein by itself or as part of another .; .-
group, refers to groups having 5 to 14 .ring atoms; 6.
10, or 14 p electrons shared in a cyclic array; and
containing carbon atoms and 1, 2, 3, or 4 oxygen,
nitrogen, or sulfur atoms. Examples of heteroaryl
groups are: thienyl, benzo[b]thienyl,
naphtho[2,3-b]thienyl, thianthrenyl, furyl, pyranyl,
isobenzofuranyl, benzoxazolyl, chromenyl, xanthenyl,
phenoxathiinyl, 2Hpyrrolyl, pyrrolyl, imidazolyl,
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl,
indolyl, indazolyl, purinyl, 4H-quinolizinyl,
isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,
quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazolyl,
carbazolyl, b-carbolinyl, phenanthridinyl, acridinyl,
perimidinyl, phenanthrolinyl, phenazinyl,
isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl,
phenoxazinyl, and tetrazolyl groups. Further
heteroaryls are described in A. R. Katritzky and C. W.
Rees, eds., Comprehensive Heterocyclic Chemistry: The
Structure, Reactions, Synthesis and Use of
Heterocyclic Compounds, Vol. 1-8, Pergamon Press, NY
(1984).[0122] The term "alkylenedioxy," as used herein
by itself or as part of another group, refers for a
ring and is especially C1-4 alkylenedioxy.
Alkylenedioxy groups may optionally be substituted
with halogen (especially fluorine). Typical examples
include methylenedioxy (-OCH2O-) or
difluoromethylenedioxy (-OCF2O-). [0123] The term
"halogen" or "halo," as used herein by itself or as
part of another group, refers to chlorine, bromine,
fluorine or iodine. [0124] The term "monoalkylarnine"
or "monoalkylamino," as used herein by itself or as
part of another group, refers to the group NH2 wherein
one hydrogen has been replaced by an alkyl group, as
defined above. [0125] The term "dialkylamine" or
"dialkylamino," as used herein by itself or as part of
another group refers to the group, NH2 wherein both
hydrogens have been replaced by alkyl groups, as
defined above. [0126] The term "hydroxyalkyl," as used
herein.by itself or as part of another group, refers
to any of the above alkyl groups wherein one or more
hydrogens . thereof are substituted by one or more
hydroxyl moieties. . . . . . [0127] The term
"acylamino," as used herein refers to a moiety of the
formula -NRaC(O)Rb, wherein Ra and Rb are
independently hydrogen or alkyl groups is defined
above. [0128] The term "haloalkyl," as used herein by
itself or as part of another group, refers to any of
the above alkyl groups wherein one or more hydrogens
thereof are substituted by one or more halo moieties.
Typical examples include fluoromethyl,
trifluoromethyl, trichloroethyl, and trifluoroethyl.
[0129] The term "haloalkenyl," as used herein by
itself or as part of another group, refers to any of
the above alkenyl groups wherein one or more hydrogens
thereof are substituted by one or more halo moieties.
Typical examples include fluoroethenyl,
difluoroethenyl, and trichloroethenyl. 



[0130] The term "carboxyalkyl," as used herein by
itself or as part of another group, refers to any of
the above alkyl groups wherein one or more hydrogens
thereof are substituted by one or more carboxylic acid
moieties. [0131] The term "heteroatom" is used herein
to mean an oxygen atom ("0"), a sulfur atom ("S") or a
nitrogen atom ("N"). It will be recognized that when
theheteroatom is nitrogen, it may form an NRaRb
moiety, wherein Ra and Rb are, independently from one
another, hydrogen or alkyl, or together with the
nitrogen to which they are bound, form a saturated or
unsaturated 5-, 6-, or 7- membered ring. [0132] The
term "oxy" means an oxygen (O) atom. [0133] The term
"thio" means a sulfur (S) atom. [0134] Generally and
unless defined otherwise, the phrase "optionally
substituted" used herein refers to a group or groups
being optionally substituted with one or more
substituents independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano,
thiol, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-6
cycloalkyl, C3-6 cycloalkenyl, C3-6 cycloheteralkyl,
C3-6 cycloheteroalkenyl, C6-10 aryl, 5-10 membered
heteroaryl, C1-6 alkoxy, C3-6 alkenyloxy, C1-6
alkylthio, C1-6 alkylenedioxy, C1-6
.alkoxy(Ci-6)alkyl, C6-10 aryl(C 1-6)alkyl, C6-I0
aryl(C2-6)alkenyl, Crloaryl(C 1-6)alkoxy, C1-6
aminoalkyl, Ci-6 aminoalkoxy, C1-6 hydroxyalkyl. C2-6
' hydroxyalkoxy, benzamido, mono(C 1-4)aLkylamino,
di(C1-4)a&ylamino, C2-6 alkylcarbonylarnino, C2-6
alkoxycarbonylamino, C2-6 alkoxycarbonyl, carboxy,
(C1-6)alkoxy(C2-6)alkoxy, mono(C 1-4)alkylamino(C
2-6)alkoxy, di(C 1-4)alkylamino(C 2-6)aUcoxy C2-10
mono(carboxyalkyl)amino, bis(C 2-10
carboxyalkyl)amino, aminocarbonyl, C6-14 aryl(Ci
-6)alkoxycarbonyl, C2-6 alkynylcarbonyl, C1-6
alkylsulfonyl, C2-6 alkynylsulfonyl, C6-10
arylsulfonyl, C6-10 aryl(C 1-6)alkylsulfonyl, C1-6
alkylsulfmyl, C1-6 alkylsulfonamido, C6-10
arylsulfonamido, C6-1O aryl(C 1-6) alkylsulfonamido,
C1-6 alkyliminoamino, formyliminoamino, C2-6
carboxyalkoxy, C2-6 carboxyalkyl, and carboxy(Ci
-6)alkylamino. [0135] When the phrase "optionally
substituted" is used with reference to an alkyl,
alkenyl, or alkynyl group, the phrase "optionally
substituted" herein refers to said group or groups
being optionally substituted with one or more
substituents independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano,
thiol, C3-6 cycloalkyl, C3-6 cycloalkenyl, C3-6
cycloheteralkyl, C3-6 cycloheteroalkenyl, C6-10 aryl,
5-10 membered heteroaryl, C1-6 alkoxy, C3-6
alkenyloxy, C1-6 alkylthio, C1-6 alkylenedioxy,C1-6
alkoxy(C 1-6)alkyl, C6-1O aryl(C 1-6)alkyl, C6-10
aryl(C2-6)alkenyl, C6-10 aryl(C 1-6)alkoxy, C1-6
aminoalkyl, C1-6 aminoalkoxy, C1-6 hydroxyalkyl, C2-6
hydroxyalkoxy, benzamido, mono(Ci- 4)alkylamino,
di(Ci-4)alkylamino, C2-6 alkylcarbonylamino, C2-6
alkoxycarbonylamino, C2-6 alkoxycarbonyl, carboxy, (C1
6)alkoxy(C 2-6)alkoxy, mono(C 1-4)alkylamino(C
2-6)alkoxy, di(C 1-4)alkylamino(C 2-6)alkoxy C2-10
mono(carboxyalkyl)amino, bis(C 2.10 carboxyalkyl)
amino, C6-14 aryl(Ci -6)alkoxycarbonyl, C2-6
alkynylcarbonyl, C1-6 alkylsulfonyl, C2-6
alkynylsulfonyl, C6-10 arylsulfonyl, C6-10
3TyI(C1-6)alkylsulfonyl, C1-6 alkylsulfmyl, C1-6
alkylsulfonamido, C6-10 arylsulfonamido,
C6-1O3TyI(C1-6) alkylsulfonamido, C1-6
alkyliminoamino, formyliminoamino, C -6 carboxyalkoxy,
C2-6 carboxyalkyl, and carboxy(C 1-6)alkylamino.
[0136] Although detailed definitions have not been
provided for every term used above, each term is
understood by one.of ordinary skill in the art..
[0137] As .defined above in certain embodiments, the
linkers L1 and L2 may be a linker containing 1-10
carbon and/or heteroatoms and which is optionally
substituted. This is understood to mean that the
linkers may contain any combination of carbon atoms
and heteroatoms, such that the sum of number of carbon
and heteroatoms, excluding any optional substituents,
equals 3n integer from 1 to 10. Thus, in accordance
with the invention, suitable linkers may include, but
not necessarily limited to: a linker containing 1
carbon atom (e.g., CH2); a linker containing one
heteroatom (e.g., O); a linker containing five carbon
atoms (e.g., CH2CH2CH2CH2CH2); a linker containing 3
carbon atoms and 2 heteroatoms (e.g., OCH2CH2NHCHa); a
linker containing 10 carbon atoms; or a linker
containing nine carbon atoms and 1 heteroatom. [0138]
As mentioned above, the above described compounds may
be used to inhibit a taste modulating protein. Such
inhibition may be in vitro or in vivo. The amount of
the compound of Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, used to inhibit the taste modulating protein
may not necessarily be the same when used in vivo
compared to in vitro. Factors such as pharmacokinetics
and pharmacodynamics of the particular compound may
require that a larger orsmaller amount of the compound
of Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, be
used when inhibiting a taste modulating protein in
vivo. Accordingly, one aspect of the present invention
is a method of inhibiting a taste modulating protein,
comprising contacting the taste modulating protein
with a compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above hi one embodiment of this aspect of
the present invention, the method comprises contacting
a cell with a pompound of Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, wherein said cell expresses said
taste modulating protein hi another embodiment of the
present invention, the method comprises administering
a compound of Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, to a subject in an amount -. -. sufficient to
inhibit a taste modulating .protein, wherein said
subject has or expresses -said taste modulating
.protein. Furthermore, when administered . orally, the
compound may be disp ersed or diluted by saliva. .
[0139] By way of example, the present invention is
directed to a method of inhibiting a taste modulating
protein, comprising contacting said protein with a
compound of Formula I , or any of the specific
subclasses and specific compounds listed above, and
inhibiting the protein by at least about 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from
about 50% to about 99%. hi another embodiment, the
method comprises contacting said protein with a
compound of Formula I , or any of the specific
subclasses and specific compounds listed above, and
inhibiting the protein by about 10% to about 50%. hi
another embodiment, the present invention is directed
to a method of inhibiting a taste modulating protein,
comprising contacting said protein with a compound of
Formula I , or any of the specific subclasses and
specific compounds listed above, and inhibiting the
protein by at least about 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, or 95%, or from about 50% to about
99%, or alternatively from about 10% to about 50%, and
wherein said taste modulating protein is a naturally
occurring taste modulating protein hi another
embodiment, the present invention is directed to a
methodof inhibiting a taste modulating protein,
comprising contacting said protein with a compound of
Formula I , or any of the specific subclasses or
specific compounds listed above, and inhibiting the
protein by at least about 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, or 95%, or from about 50% to about
99%, or alternatively from about 10% to about 50%, and
wherein said protein is a naturally occurring human
taste modulating protein. [0140] Any amount of the
compound of Formula I that provides the desired degree
of inhibition can be used. For example, a compound of
Formula I may be used at a concentration of about 0.1
mM to about 1,000 mM to inhibit a taste modulating
protein. Alternatively, concentrations of about I 5 10
or 100 mM of a compound of Formula I may be used to
inhibit a taste modulating protein. In certain
embodiments, a single dose or two to four divided
daily doses, provided on a basis of about 0.001 to 100
mg per kilogram of body weight per day, preferably
about 0.01 to about 25 mg/kg of body weight per day is
appropriate. The substance is preferably administered
orally, but parenteral routes such as the
subcutaneous, intramuscular, intravenous or
intraperitoneal routes or any other suitable delivery
system, such as intranasal or transdermal routes can
also be employed. [0141] As used herein, the term
"inhibiting" and grammatical variants thereof refers
to interfering with the normal activity of. For
example, inhibiting a taste modulating protein means
interfering with the normal activity of a taste
modulating protein. Inhibiting includes but is not
necessarily limited to modulating, modifying,
inactivating, and the like. [0142] As used herein, the
phrase "taste modulating protein" refers to a TRPM5
protein, and includes naturally and recombinantly
produced TRPM5 proteins; natural, synthetic, and
recombinant biologically active polypeptide fragments
of said protein; biologically active polypeptide
variants of said protein or fragments thereof,
including hybrid fusion proteins and dimers;
biologically active polypeptide analogs of said
protein or fragments or variants thereof, including
cysteine substituted analogs. The taste modulating
protein may be a nonhuman protein, for example a
nonhuman mammalian protein, orin other embodiments a
nonhuman protein such as but not limited to a cow,
horse, sheep, pig, chicken, turkey, quail, cat, dog,
mouse, rat, rabbit, monkey, or guinea pig taste
modulating protein. The taste modulating protein may
be generated and/or isolated by any means known in the
art. An example of the taste modulating protein and
methods of producing the protein are disclosed in, for
example, Liu and Liman, Proc. Nat'l Acad. Sd. USA 100:
15160-15165 (2003); D. Prawitt, et al., Proc. Nat'l
Acad. Sd. USA 100:15166-71 (2003); and Ulrich, N.D.,
et al, Cell Calcium 37: 267-278 (2005); each of which
is fully incorporated by reference herein. , [0143] A
homologue is a protein that may include one or more
amino acid substitutions, deletions, or additions,
either from natural mutations of human manipulation.
Thus, by way of example, a taste modulating protein
may include one or more amino acid substitutions,
deletions or additions, either . . from; .natural
mutations or human manipulation. As indicated, changes
are . ; preferably of a minor nature, such as
conservative amino acid substitutions - . . that :dq
not significantly affect the folding or activity of
the protein. [0144] The variant taste modulating
proteins which ;may be inhibited in accordance with
the present invention comprise non-conservative
modifications (e.g., substitutions). By
"nonconservative" modification herein is meant a
modification in which the wild-type residue and the
mutant residue differ significantly in one or more
physical properties, including hydrophobicity, charge,
size, and shape. For example, modifications from a
polar residue to a nonpolar residue or vice-versa,
modifications from positively charged residues to
negatively charged residues or vice versa, and
modifications from large residues to small residues or
vice versa are nonconservative modifications. For
example, substitutions may be made which more
significantly affect: the structure of the polypeptide
backbone in the area of the alteration, for example
the alpha-helical or beta-sheet structure; the charge
or hydrophobicity of the molecule at the target site;
or the bulk of the side chain. The substitutions which
in general are expected to produce the greatest
changes in the polypeptide's properties are those in
which (a) a hydrophilic residue, e.g., seryl or
threonyl, is substituted for (or by) ahydrophobic
residue, e.g., leucyl, isoleucyl, phenylalanyl, valyl
or alanyl; (b) a cysteine or proline is substituted
for (or by) any other residue; (c) a residue having an
electropositive side chain, e.g., lysyl, arginyl, or
histidyl, is substituted for (or by) an
electronegative residue, e.g., glutamyl or aspartyl;
or (d) a residue having a bulky side chain, e.g.,
phenylalanine, is substituted for (or by) one not
having a side chain, e.g., glycine. In one embodiment,
the variant taste modulating proteins used in
accordance with the present invention have at least
one nonconservative modification. [0145] In other
embodiments, the method of the invention comprises
inhibiting a taste modulating protein that is a
nonhuman protein, such as but not limited to a cow,
horse, sheep, pig, chicken, turkey, quail, cat, dog,
mouse, rat, rabbit, monkey, or guinea pig taste
modulating protein. [0146] An additional aspect of the
present invention is a method of inhibiting the
depolarization of a taste receptor cell, comprising
contacting the taste receptor cell with a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above. For example, a compound of Formula I may
inhibit the depolarization of a taste receptor cell be
a mechanism other than, or in addition to, the
mechanism of inhibiting a taste receptor protein. In
one embodiment of this aspect of the present
invention, the method comprises contacting a taste
receptor cell with a compound of Formula I , or any of
the specific subgroups, subclasses, or specific
compounds described above, wherein said taste receptor
cell can detect a sweet, bitter, sour, salty, or umami
taste. In another embodiment of the present invention,
the method comprises administering a compound of
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, to
a subject in an amount sufficient to inhibit the
depolarization of a taste receptor cell. Furthermore,
when administered orally, the compound may be
dispersed or diluted by saliva. [0147] By way of
example, the present invention is directed to a method
of inhibiting the depolarization of a taste receptor
cell, comprising contacting said taste receptor cell
with a compound of Formula I , or any of the specific
subclasses and specific compounds listed above, and
inhibiting thedepolarization of the taste receptor
cell by at least about 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, or 95%, or from about 60% to about 99%,
or alternatively from about 30% to about 75%. In
another embodiment, the present invention is directed
to a method of inhibiting the depolarization of a
taste receptor cell, comprising contacting said
protein with a compound of 



Formula I , or any of the specific subclasses and
specific compounds listed above, and inhibiting the
depolarization of the taste receptor cell by at least
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or
95%, or from about 50% to about 99%, or alternatively
from about 20% to about 60%, and wherein said taste
receptor cell is a naturally occurring taste
modulating protein, hi another embodiment, the present
invention is directed to a method of inhibiting a
taste receptor cell, comprising contacting said
protein with a compound of Formula I , or any of the
specific subclasses or specific , . compounds listed
above, and inhibiting the taste receptor cell.by at
least about 10%, 20%, 30%, 40%, 50%, 60%, 70%,- 80%,
90%,- or 95%, or from about . \ 50% to about 99%, or
alternatively from .about 40% to ..about 80%, and
wherein said taste receptor cell is a human taste
receptor cell. [0148] Any amount of the compound of
Formula I that provides the desired degree of
inhibition can be used. For example, a compound of
Formula I may be used at a concentration of about 0.1
mM to about 1,000 mM to inhibit a taste receptor cell.
Alternatively, concentrations of about 1 mM, 50 mM, or
100 mM of a compound of Formula I may be used to
inhibit the depolarization of a taste receptor cell.
[0149] In certain embodiments, a single dose or two to
four divided daily doses, provided on a basis of about
0.001 to 100 mg per kilogram of body weight per day,
preferably about 0.01 to about 25 mg/kg of body weight
per day is appropriate. When inhibiting a taste
receptor cell in vivo, the compound of Formula I is
preferably administered orally. [0150] hi one
embodiment of this aspect of the present invention,
the method comprises contacting a taste receptor cell
with a compound of Formula I, or any of the specific
subgroups, subclasses, or specific compounds
describedabove, wherein said taste receptor cell can
detect a sweet, bitter, sour, salty, or umami taste.
In another embodiment of the present invention, the
method comprises administering a compound of Formula I
, or any of the specific subgroups, subclasses, or
specific compounds described above, to a subject in an
amount sufficient to inhibit the depolarization of a
taste receptor cell. Furthermore, when administered
orally, the compound may be dispersed or diluted by
saliva. [0151] In another embodiment, a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, is useful for inhibiting a taste, such as an
undesirable taste of a food product. Examples of food
products having an undesirable taste include, but are
not necessarily limited to, citrus fruits such as
grapefruit, orange, and lemon; vegetables such as
tomato, pimento, celery, melon, carrot, potato and
asparagus; seasoning or flavoring materials,. such as
soy sauce and red pepper; . soybean products; fish
products; meats and. processed meats; dairy products
such as cheese; breads and cakes;- and confectioneries
such as candies, chewing gum and chocolate. Other
examples. of food products envisioned in accordance
with the present invention are described below and
throughout the specification. [0152] The method may be
performed such that the taste of the food product
being inhibited by the compound of Formula I is
inhibited by at least about 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, or 95%, or from about 60% to about
99%, or alternatively from about 20% to about 50%.
Thus, in a more specific embodiment, the method
comprises administering a food product comprising one
or more food ingredients and one or more compounds
according to Formula I , wherein the one or more
compounds according to Formula I are present in an
amount sufficient to inhibit a bitter taste, produced
by the food product, by at least about 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about
60% to about 99%, or alternatively from about 30% to
about 70%. Of course, in other embodiments, a taste
may be inhibited to differing extents.[0153] Any
amount of the compound of Formula I that provides the
desired degree of taste inhibiting can be used. For
example, a compound of Formula I may be used at a
concentration of about 0.1 mM to about 5,000 mM to
inhibit a bitter taste. Alternatively, concentrations
of about 1 mM, 100 mM, or 500 mM of a compound of
Formula I may be used to inhibit a sweet taste. [0154]
A food product may also include beverages and drinks.
Examples of drinks having an undesirable or unwanted
taste include, but are not limited to, juices of
citrus fruits and vegetables, soybean, milk, coffee,
cocoa, black tea, green tea, fermented tea,
semi-fermented tea, refreshing drinks, beverages and
milk. In certain embodiments, the taste inhibiting
effective amount of a compound according to Formula I
, or any of the specific subgroups, subclasses, or
specific compounds described above, has a range of
from about 0.01 to about 5.0 grams per 100 mL. In
other embodiments, the taste hibitikg effective amount
of a compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, has a range of from about 0.5 to
about 2 grams per 100 mL. Alternatively, a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, is administered in an amount of about 1 gram
per 100 mL. [0155] The method of the present invention
in its various embodiments may i be used to inhibit
one or more tastes selected from the group consisting
of sweet, bitter, sour, salty, or umami. Preferably,
the method of the present invention inhibits a bitter
and/or sweet taste. [0156] As used herein, the phrase
"inhibit a taste" and grammatical variants thereof,
such as "taste inhibiting" and "inhibiting a taste,"
refers to interfering with the perception of a taste.
The taste may be sensed to a lesser degree or not
sensed at all by application of the present invention.
[0157] An additional aspect of the present invention
is a method of inhibiting a taste of a pharmaceutical
composition, comprising administering a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, to a subject receiving thepharmaceutical
composition. The compound of Formula I may be
administered together with the pharmaceutical
composition as separate compositions, for example
either concurrently or sequentially. The compound of
Formula I may administered, or caused to be
administered, prior to the pharmaceutical agent
producing the taste to be inhibited. Alternatively,
the compound for Formula I may be administered as a
component of the pharmaceutical composition. [0158] By
way of example, the method may be performed such that
the taste being inhibited by the compound of Formula I
is inhibited by at least about 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, or 95%, or from about 60% to
about 99%, or alternatively from about 25% to about
50%. Thus, in a more specific embodiment, the method
comprises administering a pharmaceutical composition
comprising a pharmaceutically active agent, ,
optionally one or.more excipients, and one or more
compounds according to . . Formula I,- wherein the one
or more compounds according to Formula I are .
-.present in an amount sufficient to inhibit a bitter
taste, produced by the . . pharmaceutically active
agent, by at least about 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, or 95%, or from about 60% to about 99%,
or alternatively from about 30% to about 60%. In
another embodiment, the compound of Formula I is
administered in a ratio of from about 10:1 to about
1:10 in relation to the pharmaceutical agent. [0159]
By way of additional examples, the method of
inhibiting a taste of a pharmaceutical composition may
comprise inhibiting a taste produced by one or more
agents selected from the group consisting of
antipyretics, analgesics, laxatives, appetite
depressants, antacidics, antiasthmatics,
antidiuretics, agents active against flatulence,
antimigraine agents, psychopharmacological agents,
spasmolytics, sedatives, antihyperkinetics,
tranquilizers, antihistaminics, decongestants,
beta-receptor blockers, agents for alcohol withdrawal,
antitussives, fluorine supplements, local antibiotics,
corticosteroid supplements, agents against goiter
formation, antiepileptics, agents against dehydration,
antiseptics, NSAIDs, gastrointestinal active agents,
alkaloids, supplements for trace elements,
ion-exchange resins, cholesterol-depressantagents,
lipid-lowering agents, antiarrhythmics, and
expectorants. Further specific examples of
pharmaceutical compostions in accordance with the
method of the invention are described below. [0160]
Additionally, the method of inhibiting a taste of a
pharmaceutical composition may comprise inhibiting a
taste produced by a counterterrorism pharmaceutical.
Because of the increased risk of terrorist attacks,
such as chemical, nuclear, or biological attacks, the
use of counterterrorism pharmaceutical agents is
expected to increase in the future. A counterterrorism
pharmaceutical agent includes those pharmaceutical
agents that are useful in counteracting agents that
can be used in a terrorist attack. Agents that have
been used in terrorist acts, or considered as useful
for carrying out future terrorist acts, include ricin,
sarin, radioactive agents and materials, and anthrax.
Pharmaceutical agents that counteract these agents are
useful as a counterterrorism pharmaceutical. : . Such
counterterrorism pharmaceuticals include, but are not
. limited to, antiobiotics such as . ciprofloxacin and
doxycycline; potassium. iodide; and antiviral agents.
Thus, in one embodiment of the present invention, the
method may be performed such that the taste of a
counterterrorism pharmaceutical, such as an
antiobiotic such as ciprofloxacin and doxycycline;
potassium iodide; or an antiviral agent, is inhibited
by the compound of Formula I by at least about 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%, or
from about 60% to about 99%, or alternatively from
about 25% to about 50%. In another embodiment, the
compound of Formula I is administered in a ratio of
from about 10:1 to about 1:10 in relation to the
counterterrorism agent. [0161] In another embodiment,
a compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, is useful for inhibiting an
undesirable taste of a nutriceutical composition.
Examples of nutriceutical compositions having an
undesirable taste include, but are not necessarily
limited to, enteral nutrition products for treatment
of nutritional deficit, trauma, surgery, Crohn's
disease, renal disease, hypertension, obesity and the
like, to promote athletic performance, muscle
enhancement or general well being or inborn errors of
metabolism such asphenylketonuria. In particular, such
nutriceutical formulations may contain one or more
amino acids which have a bitter or metallic taste or
aftertaste. Such amino acids include, but are not
limited to, an essential amino acids selected from the
group consisting of L isomers of leucine, isoleucine,
histidine, lysine, methionine, phenylalanine,
threonine, tryptophan, tyrosine, and valine. Further
specific examples of nutraceutical compostions in
accordance with the method of the invention are
described below. [0162] By way of example, the method
may be performed such that the taste being inhibited
by the compound of Formula I is inhibited by at least
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or
95%, or from about 60% to about 99%, or alternatively
from about 20% to about 50% Thus, in a more specific
embodiment, the method comprises administering a
nutraceutical composition comprising a nutraceutical
agent, optionally one or more excipients, and one or
more compounds according to Formula I 5.wherein the
one or more compounds according to Formula I are
present in an amount .. sufficient to inhibit a
undesired taste, produced by the, nutraceutical agent,
by at least .about 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, or 95%, or from about 60% to about 99%, or
alternatively from about 10% to about 50%. [0163] A
compound according to Formula I may be incorporated
into medical and/or dental compositions. Certain
compositions used in diagnostic procedures have an
unpleasant taste, such as contrast materials and local
oral anesthetics. The inhibitors of the invention may
be used to improve the comfort of subjects undergoing
such procedures by improving the taste of
compositions. In addition, the inhibitors of the
invention may be incorporated into pharmaceutical
compositions, including tablets and liquids, to
improve their flavor and improve patient compliance
particularly where the patient is a child or a
non-human animal). [0164] In another embodiment, a
compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, is used to inhibit a taste of a
cosmetic product. For example, but not by way of
limitation, a compound according to Formula I may b e
incorporated into face creams, lipsticks, lipgloss,
and the like. Also, a compound according toFormula I ,
or any of the specific subgroups, subclasses, or
specific compounds described above, can be used to
inhibit an unpleasant taste of lipbalm, such as
Chapstick(r) or Burt's Beeswax(r) Lip Balm. [0165] In
addition, a compound according to Formula I , or any
of the specific subgroups, subclasses, or specific
compounds described above, may be incorporated into
compositions that are not traditional foods,
pharmaceuticals, or cosmetics, but which may contact
taste membranes. Examples include, but are not limited
to, soaps, shampoos, toothpaste, denture adhesive, and
glue on the surfaces of stamps and envelopes. Thus,
the present invention also covers a process of
preparing a composition that is not a traditional
food, pharmaceutical, or cosmetic, but which may
contact taste membranes, according to conventional
methods, wherein the improvement comprises adding a
compound of Formula I to said composition. [0166] , In
another embodiment, a compound according to Formula I
, or any of the specific subgroups, subclasses, or
specific compounds described above, is 



used to inhibit a bitter taste associated with one or
more the following: bitter pharmaceutical alkaloids
such as acetaminophen, ampicillin, chlorpheniramine,
clarithromycin, doxylamine, guaifenesin, ibuprofen,
pseudoephidrine hydrochloride, and ranitidine, bitter
pharmaceutical metallic salts such as zinc containing
bioadhesives (denture adhesive), bitter vitamins,
bitter components of foods such as creatine, limonin,
naringin, quinizolate, and bitter components of
beverages such as caffeine, and humulone. In one
embodiment, the concentration of the compound
according to Formula I used is in the range of 0.01 mM
to 20 mM and may vary depending on the amount of
bitter compound used and its bitterness. [0167] In
another embodiment, the present invention is directed
to a method of inhibiting the taste of a veterinary
product, such as veterinary medicines, veterinary food
products, veterinary supplements, and the like, that
are administered to domesticated animals. In a
preferred embodiment, a compound according to Formula
I , or any of the specific subgroups, subclasses, or
specific compounds described above, is used to inhibit
a taste of a veterinary product administered to a cat
or dog.[0168] In one embodiment, in each of the
methods of inhibiting a taste described herein, a
compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, is administered in an amount
effective to inhibit said taste. As a nonlimiting
example, the taste inhibiting effective amount of a
compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, administered in one embodiment is
from about 0.01 to about 5.0 grams per 100 mL. [0169]
In other embodiments, in the taste inhibiting methods
described herein, a compound according to Formula I ,
or any of the specific subgroups, subclasses, or
specific compounds described above, is administered in
an amount that is sufficient, in combination with the
administration of one or more additional taste
inhibiting agents, to inhibit said taste. For example,
in a method of inhibiting the bitter taste of a liquid
pharmaceutical composition, the composition comprises
a compound according to Formula I .and another taste
inhibiting agent, wherein the amount of the compound
of Formula I is about 25% to about 75% of the amount
required to inhibit the bitter taste in the absence of
the other taste inhibiting agent. [0170] In another
embodiment, the present invention is directed to a
method of decreasing the palatability and/or intake of
food, comprising administering to a subject in need of
such treatment one or more compounds according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, in
an amount sufficient to decrease the palatability
and/or intake of food. Taste modulating protein
knockout mice have been shown to have diminished taste
preference for sucrose, artificial sweeteners, and
umami flavors and diminished taste aversion to bitter
solutions. See Zhang et ah, Cell 112:293-301 (2003).
Thus, according to the present invention, a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, may be administered to a subject so that the
palatability of food, as experienced by said subject,
is decreased. Without being bound by theory, it is
believed that a lower palatability of food can lead to
a lower intake of food by the subject. Thus, in
certain embodiments, byadministering a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, to a subject, the subject will consume a
decreased amount of food compared to the subject's
food intake when not being administered a compound of
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above. In
other embodiments, by administering a compound
according to Formula I, or any of the specific
subgroups, subclasses, or specific compounds described
above, to a subject, the subject will have a lower
caloric intake compared to the subject's caloric
intake when not being administered a compound of
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above. In
other embodiments, administering a compound according
to Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, to
a subject can be a dieting means to facilitate or aid
weight loss. [0171]. In each of the embodiments of
methods described above, the subject of the method,
unless otherwise limited- to, may be any animal which
is need of the particular treatment or effect of the
method. Such animals include but are not limited to a
cow, horse, sheep, pig, chicken, turkey, quail, cat,
dog, mouse, rat, rabbit, monkey, or guinea pig taste
modulating protein hi other embodiments, the animal is
a livestock animal, a domesticated animal, or an
animal kept as a pet. In particular embodiments, the
subject of the claimed method is a human. [0172]
Furthermore, in each of the embodiments of the methods
described herein, a compound of Fopnula I may be used
in varying ratios to the agent that is believed to
cause the unwanted taste, such as a bitter or sweet
taste. For example, a compound of Formula I may be
administered in a molar ratio of about 1000:1 to about
1:1000, or alternatively administered in a molar ratio
of about 500:1, about 200:1, about 10:1, about 1:1,
about 1:10, about 1:200, or about 1:500, relative to
the agent that is believed to cause the unwanted taste
hi another example, the present invention is directed
to a method of inhibiting a bitter taste of a
pharmaceutical composition, comprising administering
to a subject in need of such method a pharmaceutical
composition and a compoundaccording to Formula I ,
wherein the pharmaceutical composition comprises a
pharmaceutically active agent and optionally one or
more excipients, and wherein the compound according to
Formula I is administered as either a component of the
pharmaceutical composition or as a separate dosage
form, and wherein molar ratio of the compound of
Formula I to the pharmaceutically active agent about
1000:1 to about 1:1000, or alternatively administered
in a molar ratio of about 500:1, about 200:1, about
10:1, about 1:1, about 1:10, about 1:200, or about
1:500. As will be appreciated, the various ranges and
amounts of the compound of Formula I can be used, with
modifications if preferred, in each of the emodiments
described herein. Compositions [0173] The present
invention is also directed to various, useful
compositions . comprising a compound of Formula I or a
physiologically acceptable salt .thereof. . . . . . .
. [0174] . , In one aspect, the present invention is
directed to a pharmaceutical composition comprising a
compound of Formula I, as defined above, including any
of the specific embodiments, subclasses, or species
described above, and one or more pharmaceutically
acceptable carriers. Preferred compositions of the
present invention are pharmaceutical compositions
comprising a compound selected from one or more
embodiments listed above, and one or more
pharmaceutically acceptable excipients. Pharmaceutical
compositions that comprise one or more compounds of
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, may
be used to formulate pharmaceutical drugs containing
one or more active agents that exert a biological
effect other than taste inhibition and/or inhibition
of a taste modulating protein. [0175] The
pharmaceutical composition preferably further
comprises one or more active agents that exert a
biological effect. Such active agents includes
pharmaceutical and biological agents that have an
activity other than taste inhibition. Such active
agents are well known in the art. See, e.g., The
Physician's Desk Reference. Such compositions can be
prepared according toprocedures known in the art, for
example, as described in Remington's Pharmaceutical
Sciences, Mack Publishing Co., Easton, Pa., USA. In
one embodiment, such an active agent includes
bronchodilators, anorexiants, antihistamines,
nutritional supplements, laxatives, analgesics,
anesthetics, antacids, H2-receptor antagonists,
anticholinergics, antidiarrheals, demulcents,
antitussives, antinauseants, antimicrobials,
antibacterials, antifungals, antivirals, expectorants,
anti-inflammatory agents, antipyretics, and mixtures
thereof. The pharmaceutical composition according to
the present invention may comprise one or more
compounds according to Formula I, as described above,
or any of the specific subgroups, subclasses, or
specific compounds described above; an active agent
that has a bitter taste; and optionally one or more
pharmaceutically acceptable carriers. In another
embodiment, the active agent is selected from the
group consisting of antipyretics and analgesics, e.g.,
ibuprofen, acetaminophen, or aspirin; laxatives, e.g.,
phenolphthalein dioctyl sodium sulfosuccinate;
appetite depressants, e.g., amphetamines,
phenylpropanolamine, phenylpropanolamine
hydrochloride, or caffeine; antacidics, e.g., calcium
carbonate; antiasthmatics, e.g., theophylline;
antidiuretics, e.g., diphenoxylate hydrochloride;
agents active against flatulence, e.g., simethecon;
migraine agents, e.g., ergotaminetartrate;
psychopharmacological agents, e.g., haloperidol;
spasmolytics or sedatives, e.g., phenobarbitol;
antihyperkinetics, e.g., methyldopa or
methylphenidate; tranquilizers, e.g., benzodiazepines,
hydroxinmeprobramates or phenothiazines;
antihistaminics, e.g., astemizol, chlorpheniramine
maleate, pyridamine maleate, doxlamine succinate,
bromophenirarnine maleate, phenyltoloxaminq citrate,
chlorocyclizine hydrochloride, pheniramine maleate,
and phenindamine tartrate; decongestants, e.g.,
phenylpropanolamine hydrochloride, phenylephrine
hydrochloride, pseudoephidrine hydrochloride,
pseudoephidrine sulfate, phenylpropanolamine
bitartrate, and ephedrine; beta-receptor blockers,
e.g., propanolol; agents for alcohol withdrawal, e.g.,
disulfiram; antitussives, e.g., benzocaine,
dextromethorphan, dextromethorphan hydrobromide,
noscapine, carbetapentane citrate, and chlophedianol
hydrochloride; fluorinesupplements, e.g., sodium
fluoride; local antibiotics, e.g., tetracycline or
cleocine; corticosteroid supplements, e.g., prednisone
or prednisolone; agents against goiter formation,
e.g., colchicine or allopurinol; antiepileptics, e.g.,
phenytoine sodium; agents against dehydration, e.g.,
electrolyte supplements; antiseptics, e.g.,
cetylpyridinium chloride; NSAIDs, e.g., acetaminophen,
ibuprofen, naproxen, or salts thereof;
gastrointestinal active agents, e.g., loperamide and
famotidine; various alkaloids, e.g., codeine
phosphate, codeine sulfate, or morphine; supplements
for trace elements, e.g., sodium chloride, zinc
chloride, calcium carbonate, magnesium oxide, and
other alkali metal salts and alkali earth metal salts;
vitamins; ion-exchange resins, e.g., cholestyramine;
cholesterol-depressant and lipid-lowering substances;
antiarrhythmics, e.g., N-acetylprocainarnide; and
expectorants, e.g., guaifenesin. [0177] Active
substances which have a particularly unpleasant taste
include antibacterial agents such as ciprofloxacin,
ofloxacin, and pefloxacin, antiepileptics such as
zonisamide; macrolide antibiotics such as
erythromycin; beta-lactam antibiotics such as
penicillins and cephalosporins; psychotropic active
substances such as chlorpromazine; active substances
such as sulpyrine; and agents active against ulcers,
such as cimetidine. [0178] In another embodiment, the
pharmaceutical composition comprises one or more
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, and at least one amino acid selected
from the group consisting of glycine, L-alanine,
L-arginine, L-aspartic acid, L-cystine, L-glutamic
acid, L-glutamine, L-histidine, L-isoleucine,
L-leucine, L-lysine, L-methionine, L-ornithine,
L-phenylalanine, L-proline, L-serine, L-threonine,
L-tryptophan, L-tyrosine, L-valine, creatine, and
mixtures thereof. [0179] In another embodiment, the
pharmaceutical composition comprises one or more
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above; a biologically active agent that
exhibits an activity other than taste inhibition; and
at least one amino acid, such as one selected from the
group consisting of glycine, L-alanine,L-arginine,
L-aspartic acid, L-cystine, L-glutamic acid,
L-glutamine, L-histidine, L-isoleucine, L-leucine,
L-lysine, L-methionine, L-ornithine, L-phenylalanine,
L-proline, L-serine, L-threonine, L-tryptophan,
L-tyrosine, L-valine, creatine, and mixtures thereof.
[0180] The pharmaceutical compositions of the present
invention can be in any form suitable to achieve their
intended purpose. Preferably, however, the composition
is one which can be administered buccally or orally.
Alternatively, the pharmaceutical composition may be
an oral or nasal spray. [0181] The pharmaceutical
compositions of the invention can be in any form
suitable for administration to any animal that can
experience the beneficial effects of one or more
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above. Foremost among such animals are
humans, although the invention is not intended to be
so limited. Other suitable animals include canines,
felines.,. dogs, cats, livestock, horses, cattle,
sheep, and the like. A - veterinary composition, as
used herein, refers to a pharmaceutical composition
that suitable for. non-human animals. Such veterinary
compositions are known in the art. [0182] The
pharmaceutical preparations of the present invention
can be manufactured using known methods, for example,
by means of conventional mixing, granulating,
dragee-making, dissolving, or lyophilizing processes.
Thus, pharmaceutical preparations for oral use can be
obtained by combining the active compounds with solid
excipients, optionally grinding the resulting mixture
and processing the mixture of granules, after adding
suitable 



auxiliaries, if desired or necessary, to obtain
tablets or dragee cores. [0183] Pharmaceutical
excipients are well known in the art. Suitable
excipients include fillers such as saccharides, for
example, lactose or sucrose, mannitol or sorbitol,
cellulose preparations and/or calcium phosphates, for
example, tricalcium phosphate or calcium hydrogen
phosphate, as well as binders, such as, starch paste,
using, for example, maize starch, wheat starch, rice
starch, potato starch, gelatin, tragacanth, methyl
cellulose, hydroxypropylmethylcellulose, sodium
carboxymethylcellulose, and/orpolyvinyl pyrrolidone.
If desired, disintegrating agents can be added, such
as, the above-mentioned starches and also
carboxymethyl-starch, cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof,
such as, sodium alginate. Auxiliaries are, above all,
flow-regulating agents and lubricants, for example,
silica, talc, stearic acid or salts thereof, such as,
magnesium stearate or calcium stearate, and/or
polyethylene glycol. Dragee cores are provided with
suitable coatings that, if desired, are resistant to
gastric juices. For this purpose, concentrated
saccharide solutions can be used, which may optionally
contain gum arabic, talc, polyvinyl pyrrolidone,
polyethylene glycol, and/or titanium dioxide, lacquer
solutions and suitable organic solvents or solvent
mixtures. In order to produce coatings resistant to
gastric juices, solutions of suitable cellulose
preparations, such as, acetylcellulose phthalate or
hydroxypropylmethyl-cellulose phthalate, are used. Dye
stuffs or pigments . . can be added to the tablets or
dragee coatings, for example, for identification . . .
\ or in order to characterize combinations of active
compound doses; [0184] . . Liquid dosage forms for
oral administration include pharmaceutically -
acceptable emulsions, solutions, suspensions, syrups,
and elixirs. In addition to the active compounds, the
liquid dosage forms may contain inert diluents
commonly used in the art such as, for example, water
or other solvents, solubilizing agents and emulsifiers
such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol,
dimethyl formamide, oils (in particular, cottonseed,
groundnut, corn, germ, olive, castor, and sesame
oils), glycerol, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of
sorbitan, and mixtures thereof. [0185] Suspensions, in
addition to the active compounds, may contain
suspending agents as, for example, ethoxylated
isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, macrocrystalline cellulose, aluminum
metahydroxide, bentonite, agar-agar, and tragacanth,
and mixtures thereof. [0186] In a further embodiment,
the invention is directed to a chewable tablet
comprising one or more compounds according to Formula
I and one or morebiologically active agents. Chewable
tablets are known in the art. See, e.g., U.S. Patent
Nos. 4,684,534 and 6,060,078, each of which is
incorporated by reference in its entirety. Any kind of
medicament may be contained in the chewable tablet,
preferably a medicament of bitter taste, natural plant
extracts or other organic compounds. More preferably,
vitamins such as vitamin A, vitamin B, vitamin B1,
vitamin B , vitamin B6, vitamin C, vitamin E and
vitamin K; natural plant extracts such as
Sohgunjung-tang extracts, Sipchundaebo-tang extracts
and Eleutherococcus senticosus extracts; organic
compounds such as dimenhydrinate, meclazine,
acetaminophen, aspirin, phenylpropanolamine, and
cetylpyridinium chloride; or gastrointestinal agents
such as dried aluminum hydroxide gel, domperidone,
soluble azulene, L-glutamine and hydrotalcite may be
contained in the core. [0187]. . In another
embodiment, the present invention is directed to an
orally disintegrating composition wherein said orally
disintegrating composition further comprises one or
more compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above.. Orally disintegrating tablets are
known in the art. See, e.g., U.S. Patent Nos.
6,368,625 and 6,316,029, each of which is hereby
incorporated by reference in its entirety. [0188] In
another embodiment, the present invention is further
directed to a nasal composition further comprising one
or more compounds according to Formula I , or any of
the specific subgroups, subclasses, or specific
compounds described above. Nasal sprays are known in
the art. See, e.g., U.S. Patent No. 6,187,332.
Addition of one or more compounds according to Formula
I to a nasal spray can reduce the experience of an
unpleasant taste associated with the composition of
the nasal spray. By way of a nonlimiting example, a
nasal spray composition according to the present
invention comprises water (such as ! 95-98 weight
percent), a citrate (such as 0.02 M citrate anion to
0.06 M citrate anion), a compound according to Formula
I , and optionally phosphate (such as 0.03 M phosphate
to 0.09 M phosphate). [0189] In another embodiment,
the present invention is directed to a solid dosage
form comprising a water and/or saliva activated
effervescent granule,such as one having a controllable
rate of effervescence, and a compound according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above. The
effervescent composition may further comprise a
pharmaceutically active compound. Effervescent
pharmaceutical compositions are known in the art. See,
e.g., U.S. Patent No. 6,649,186, which is incorporated
by reference in its entirety. The effervescent
composition can be used in pharmaceutical, veterinary,
horticultural, household, food, culinary, pesticidal,
agricultural, cosmetic, herbicidal, industrial,
cleansing, confectionery and flavoring applications.
Formulations incorporating the effervescent
composition comprising a compound according to Formula
I can further include one or more additional adjuvants
and/or active ingredients which can be chosen from
those known in the art including flavors, diluents,
colors, binders, filler, surfactant, disintegrant,
stabilizer, compaction vehicles, and non-effervescent
disintegrants. [0190] . In another embodiment, the
present invention is directed to: a filrnshaped or
wafer-shaped pharmaceutical . composition that
comprises a compound according to Formula I , or any
of. the specific subgroups, subclasses, or specific
compounds described above, and is capable of
disintegrating. Such a film-shaped or wafer-shaped
pharmaceutical composition can be configured, for
example, as quickly disintegrating administration
forms, e.g., administration forms disintegrating
within a period of 1 second up to 3 minutes, or as
slowly disintegrating administration forms, e.g.,
administration forms disintegrating within a period of
3 to 15 minutes. [0191] The indicated disintegration
times can be set to the above-mentioned ranges by
using, for example, matrix-forming polymers which have
different disintegrating, or solubility,
characteristics. Thus, by mixing the corresponding
polymer components, the disintegration time can be
adjusted. In addition, disintegrants are known which
"draw" water into the matrix and cause the matrix to
burst open from within. As a consequence, certain
embodiments of the invention include such
disintegrants for the purpose of adjusting the
disintegration time.[0192] Suitable are polymers for
use in the film-shaped or wafer-shaped pharmaceutical
composition include cellulose derivatives, polyvinyl
alcohol (e.g. MOWIOL(tm)), polyacrylates, polyvinyl
pyrrolidone, cellulose ethers, such as ethyl
cellulose, as well as polyvinyl alcohol, polyurethane,
polymethacrylates, polymethyl methacrylates and
derivatives and copolymerisates of the aforementioned
polymers. [0193] In certain embodiments, the total
thickness of the film-shaped or wafer-shaped
pharmaceutical composition according to the invention
is preferably 5 mm up to 10 mm, preferably 30 mm to 2
mm, and with particular preference 0.1 mm to 1 mm. The
pharmaceutical preparations may round, oval, elliptic,
triangular, quadrangular or polygonal shape, but they
may also have any rounded shape. [0194] In another
embodiment, the present invention is directed to a
composition comprising a medicament or agent contained
in a coating that surrounds a gum base formulation and
further comprising a taste-inhibiting amount of a
compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above. Preferably, the coating comprises at
least 50% by weight of the entire product. As the
center is chewed, the medicament or agent is released
into the saliva. For example, U.S. Patent No.
6,773,716, which is incorporated herein by reference
in its entirety, discloses a suitable medicament or
agent contained in a coating that surrounds a gum base
formulation. One or more compounds according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, can
be used in preparing the coating. Optionally, the
composition may further comprise high-intensity
sweeteners and appropriate flavors. It has been found
that with respect to certain medicaments or agents
that may have an astringent or bitter taste that by
adding a inhibiting agent to the formulation, that a
much more palatable formulation, including the
medicament, can be provided. In this regard, even
though the medicament in, for example, its powder form
may be bitter or have an offensive taste, the matrix
used as the coating of the present invention,
including the inhibitingagent, will afford a product
having acceptable medicinal properties. The compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, may be present in varying amounts, such as
about 30% 50%, 75%, or 90%. In another embodiment, the
compound according to Formula I may be present in
about 30% to about 99%. m other embodiments, the
compound according to Formula I is present in about 1%
to about 30%. [0195] hi yet another embodiment, the
present invention is directed to a process of
preparing an improved composition comprising a
medicament or agent contained in a coating that
surrounds a gum base formulation, wherein the
improvement comprises adding a compound according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, to
the coating that surrounds the gum base formulation.
The compound according to Formula I may be added in
varying amounts, such as about 30% 50%,. 75%, 80%, or
90%, or from about .10% to about 90%.-. h other
embodiments, the compound according to Formula I is
present in about 1% to about 30%, [0196] In a further
embodiment, the invention is directed to a
pharmaceutical composition suitable for aerosol
administration, comprising a compound according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, and
a suitable carrier. The aerosol composition may
further comprises pharmaceutically active agent.
Aerosol compositions are known in the art. See, e.g.,
U.S. Patent No. 5,01 1,678, which is hereby
incorporated by reference in its entirety. As a
nonlimiting example, an aerosol composition according
to the present invention may comprise a medically
effective amount of a pharmaceutically active
substance, one or more compounds according to Formula
I , or any of the specific subgroups, subclasses, or
specific compounds described above, and a
biocompatible propellant, such as a
(hydro/fluoro)carbon propellant. [0197] In certain
embodiments, the pharmaceutical compositions of the
invention comprise from about 0.001 mg to about 1000
mg of a compound of Formula I , or any of the specific
subgroups, subclasses, or specific compoundsdescribed
above. In another embodiment, the compositions of the
invention comprise from about 0.01 mg to about 10 mg
of a compound of Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above. [0198] In another embodiment, the composition
of the invention comprises a compound of Formula I ,
or any of the specific subgroups, subclasses, or
specific compounds described above, in an amount
sufficient to inhibit a taste modulating protein. By
way of example, the present invention is
pharmaceutical or veterinary composition, comprising a
compound of Formula I , or any of the specific
subclasses and specific compounds listed above, in an
amount sufficient to a taste modulating protein by at
least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, or 95%, or from about 50% to about 99%, or
alternatively from about 10% to about 40%. hi another
embodiment, the present invention is directed to a
method of inhibiting a taste modulating protein,
comprising contacting said taste modulating protein
with a compound of Formula I , or any of the;
-specific subclasses and specific compounds listed
above, and inhibiting the protein by at least about
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%,
or from about 50% to about 99%, or alternatively from
about 20% to about 60%, and wherein said taste
modulating protein is a naturally occurring taste
modulating protein. In another embodiment, the present
invention is directed to a method of inhibiting a
taste modulating protein, comprising contacting said
protein with a compound of Formula I , or any of the
specific subclasses and specific compounds listed
above, and inhibiting the protein by at least about
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%,
or from about 50% to about 99%, or alternatively from
about 20% to about 40%, and wherein said protein is a
naturally occurring human taste modulating protein.
[0199] In another embodiment, the present invention is
directed to a nutriceutical composition comprising one
or more nutriceuticals, one or more compounds
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, and optionally one or more carriers. Examples
of nutriceutical compositions having an
undesirabletaste include, but are not necessarily
limited to, enteral nutrition products for treatment
of nutritional deficit, trauma, surgery, Crohn's
disease, renal disease, hypertension, obesity and the
like, to promote athletic performance, muscle 



enhancement or general well being or inborn errors of
metabolism such as phenylketonuria. In particular,
such nutriceutical formulations may contain one or
more amino acids which have a bitter or metallic taste
or aftertaste. Such amino acids include, but are not
limited to, an essential amino acids selected from the
group consisting of L isomers of leucine, isoleucine,
histidine, lysine, methionine, phenylalanine,
threonine, tryptophan, tyrosine, and valine.
Additionally, the invention is directed to a process
of preparing an improved nutriceutical composition,
wherein the improvement comprises adding one or more
compounds according to Formula I, or any of the
specific subgroups, subclasses, or specific compounds
described above, to a nutriceutical composition. In
certain embodiments, the one or more compounds
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, are added to a nutriceutical composition in an
amount of about .1% to about -50%, or about 5%, 10%,
or 15%, by weight. In another embodiment, the present
invention is directed to a dental hygienic composition
comprising one or more compounds according to Formula
I , or any of the specific subgroups, subclasses, or
specific compounds described above. Dental hygienic
compositions are known in the art and include but are
not necessarily limited to toothpaste, mouthwash,
plaque rinse, dental floss, dental pain relievers
(such as Anbesol(tm)), and the like. For example, the
invention includes a dental bleaching composition
which comprises one or more compounds of Formula I, or
any of the specific subgroups, subclasses, or specific
compounds described above, in an amount sufficient to
inhibit a bitter taste. Dental bleaching compositions
are known in the art. See, e.g., U.S. Patent No.
6,485,709, which is herein incorporated by reference
in its entirety. A dental bleaching composition of the
present invention intended for use with dental trays
may utilize a sticky carrier formed from a fluid and a
thickener. The sticky carrier accordingly may
comprisefinely divided silica, such as silica fume,
dispersed in a liquid, such as a polyol. Examples of
suitable polyols include propylene glycol, glycerin,
polypropylene glycols, sorbitol, polyethylene glycols
and the like. While the carrier preferably includes
thickeners, the carrier may also be only a liquid such
as water or any of the liquid polyols without any
thickeners. [0201] Additionally, the invention is
directed to a process of preparing an improved dental
hygienic composition, wherein the improvement
comprises adding one or more compounds according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, to
a dental bleaching composition. In certain
embodiments, the one or more compounds according to
Formula I are added to a dental hygienic composition
in an amount of about 1% to about 20%, preferably
about 1% to about 5%, or about 5%, 10%, or 15%, by
weight. [0202] .Li another embodiment, the present
invention is directed to a cosmetic product comprising
one or more compounds' according to Formula I , or any
of . the ;Specifc subgroups, subclasses, or specific
compounds described aboye. For example, but not by way
of limitation, the cosmetic product comprising a
compound according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, may be a face cream, lipstick,
lipgloss, and the like. Other suitable compositions of
the invention include lipbalm, such as Chapstick(r) or
Burr's Beeswax(r) Lip Balm, further comprising one or
more compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above. [0203] Additionally, the invention is
directed to a process of preparing an improved
cosmetic product, wherein the improvement comprises
adding one or more compounds according to Formula I ,
or any of the specific subgroups, subclasses, or
specific compounds described above, to a cosmetic
product. In certain embodiments, the one or more
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, are added to a cosmetic product in an
amount of about 1% to about 20%, preferably about 1%
to about 5%, or about 1%, 2%, or 3%, by weight.[0204]
In another embodiment, the present invention is
directed to a food product comprising one or more
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above. Preferably, the food product is one
which exhibits an undesirable taste, such as a bitter
taste, which can be inhibited by a compound according
to Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above.
Furthermore, in a preferred embodiment, the food
product comprises a compound of Formula I , or any of
the specific subgroups, subclasses, or specific
compounds described above in an amount sufficient to
inhibit an unpleasant taste. [0205] Specific food
products and food ingredients to which one of more
compounds of Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above, can be added include but are not necessarily
limited to, potassium chloride, ammonium chloride,
sodium ..chloride (e.g., table salt), magnesium
chloride, halide salts, naringin, caffeine, urea,
magnesium sulfate, saccharin, acetosulfames, aspirin,
potassium .benzoate, potassium bicarbonate, potassium
. carbonate, potassium nitrate, potassium nitrite,
potassium sulfate, potassium sulfite, potassium
glutamate, food preservatives in their physiologically
acceptable salts, antibiotics, unsweetened chocolate,
cocoa beans, yogurt, preservatives, flavor enhancers,
dietary supplements, gelling agents, pH control
agents, nutrients, processing aids, bodying agents,
dispersing agents, stabilizers, colorings, coloring
diluents, anticaking agents, antimicrobial agents,
formulation aids, leavening agents, surface active
agents, anticaking agents, nutrient supplements,
alkali, acids, sequestrants, denuding agents, general
purpose buffers, thickeners, cooked out juice
retention agents, color fixatives in meat and meat
products, color fixatives in poultry and poultry
products, dough conditioners, maturing agents, yeast
foods, mold retardants, emulsifiers, texturizers,
binders, water correctives, miscellaneous and general
purpose food additives, tableting aids, lye peeling
agents, washing water agents, oxidizers, antioxidants,
enzymes, extenders, fungicides, cake mixes, coffee,
tea, dry mixes, non-dairy creamers, salts, animal glue
adjuvant, cheese, nuts, meat and meat products,
poultry andpoultry product, pork and pork products,
fish and fish products, vegetable and vegetable
products, fruit and fruit products, smoked products
such as meat, cheese fish, poultry, and vegetables,
whipping agents, masticatory substances in chewing
gums, dough strengtheners, animal feed, poultry feed,
fish feed, pork feed, defoaming agents, juices,
liquors, substances or drinks containing alcohol,
beverages including but not limited to alcoholic
beverages and non alcoholic carbonated and/or
non-carbonated soft drinks, whipped toppings, bulking
agents used in eatables including but not limited to
starches, corn solids, polysaccharides and other
polymeric carbohydrates, icings, as well as
potassium-containing or metal-containing substances
with undesirable tastes and the like. [0206] Moreover,
the present invention contemplates the preparation of
eatables such as breads, biscuits, pancakes, cakes,
pretzels, snack foods, baked goods etc. prepared using
for example potassium bicarbonate or potassium .
.carbonate in place of the sodium salts as leavening
agents in. conjunction with a . compound according to
Formula I , or any of the- specific subgroups
subclasses, or specific compounds described above, in
an amount sufficient to eliminate one or more
undesirable tastes. The compound according to Formula
I , or any of the specific subgroups, subclasses, or
specific compounds described above, can be typically
present in an amount ranging from about 0.001% to
about 50% by weight, preferably about 0.1% to about
10% by weight, or alternatively, from 0.1% to about 1%
by weight, of the material with the undesirable taste.
The present invention also contemplates the
preparation of preservatives for eatables comprising
the potassium salts of benzoate, nitrate, nitrite,
sulfate, and sulfite and so on, in conjunction with an
appropriate concentration of a compound according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, to
eliminate undesirable tastes in foodstuffs. Thus, the
invention is directed to a process of preparing an
improved food product, wherein the improvement
comprises adding one or more compounds according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, to
a food product. In certain embodiments, the one or
more compoundsaccording to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, are added to a food product in an
amount of about 1% to about 20%, preferably about 1%
to about 5%, about 1%, 3%, or 4%, by weight. [0207] In
another embodiment, the present invention is directed
to an animal food product comprising one or more,
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above. The one or more compounds are
preferably in an amount sufficient to inhibit one or
more undesirable tastes associated with the animal
food product. Animal food products are well known in
the art, see, e.g., U.S. Patent No. 6,403,142, and
include dog food, cat food, rabbit food, and the like.
The animal food product may also be food products
useful for feeding livestock, such as cattle, bison,
pigs, chicken, and the like. In another embodiment,
the animal food composition of the present invention
is a solid hypoallergenic pet food comprising a
component that contains protein or protein fragments
wherein all of said component is partially bydrolyzed
and further comprises one or more compounds according
to Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above.
[0208] Additionally, the invention is directed to a
process of preparing an improved animal food product,
wherein the improvement comprises adding one or more
compounds according to Formula I , or any of the
specific subgroups, subclasses, or specific compounds
described above, to an animal food product. In certain
embodiments, the one or more compounds according to
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, are
added to an animal food product in an amount of about
1% to about 25%, about 1% to about 10%, or about 5%,
10%, or 15%, by weight. [0209] In further embodiments
of the present invention, any of the compositions
described herein and containing a compound according
to Formula I may further comprise one or more
additional taste masking agents. Such masking agents
include but are not limited to the group consisting of
sucralose; zinc gluconate; ethyl maltol; glycine;
acesulfame-k; aspartame;saccharin; fructose; xylitol;
malitol; isomalt; salt; spray dried licorice root;
glycyrrhizin; dextrose; sodium gluconate; sucrose;
glucono-delta-lactone; ethyl vanillin; and vanillin.
[0210] In another embodiment, the present invention is
directed to a composition comprising a compound of
Formula I , or any of the specific subgroups,
subclasses, or specific compounds described above, and
a carrier, wherein said carrier is suitable for an
assay. Such carriers may include solid carriers and/or
liquid carriers. A composition suitable for an assay
may, but not necessarily, be sterile. Examples of
suitable carriers for assays include
dimethylsulfoxide, ethanol, dichloromethane, methanol,
and the like hi another embodiment, a composition
comprises a compound of Formula I, or any of the
specific subgroups, subclasses, or specific compounds
described above, and a carrier, wherein the compound
is in an amount suitable for inhibiting a taste
modulating protein. [0211] In; each of the embodiments
of the compositions described herein, a compound of
Formula I 5 or any of the specific subgroups,
subclasses, or specific compounds described above, may
be used in varying ratios to the agent that is
believed to cause the unwanted taste, such as a bitter
or sweet taste. For example, a composition of the
invention may comprise a compound of Formula I in a
molar ratio of about 1000:1 to about 1:1000, or
alternatively administered in a molar ratio of about
500:1, about 200:1, about 10:1, about 1:1, about 1:10,
about 1:200, or about 1:500, relative to the agent
that is believed to cause the unwanted taste, such as
a bitter or sweet taste. In another example, the
present invention is directed to a food product
comprising one or more food ingredients and a compound
according to Formula I, wherein the molar ratio of the
compound of Formula I to the food agent that causes,
or is believed to cause, a bitter taste about 1000:1
to about 1:1000, or alternatively administered in a
molar ratio of about 500:1, about 200:1, about 10:1,
about 1:1, about 1:10, about 1:200, or about 1:500. As
will be appreciated, the various ranges and amounts of
the compound of Formula I can be used, with
modifications if preferred, in each of the emodiments
described herein.[0212] The activity of a compound
according to Formula I , or any of the specific
subgroups, subclasses, or specific compounds described
above can be determined by testing said compound using
a number of methods known in the art. For example, one
can evaluate the ability of a compound to inhibit a
bitter taste by using an in vivo taste assay. This in
vivo assay identifies the bitter blockers that by
testing their activity using human subjects. A
concentration of the bitter compound quinine in water
is found that the subject rates as 5 for bitterness on
a scale of 0 to 10, where 0 is no bitterness and 10 is
the most intense bitterness the subject has ever
encountered. This concentration of quinine is then
made up containing a concentration of a compound
according to Formula I to be tested, and the subject
rates the bitterness of this solution on the same
scale. [0213] The activity of a compound according to
Formula I , or any of the 



specific subgroups, subclasses, or specific compounds
described above, can also be determined by means of
the assay described in Example 23. The assay is
described in complete detail in copending application
Ser. No. (Attorney Docket No: 2305.0170001), filed
November 3, 2006, which is incorporated by reference
herein in its entirety. Compounds [0214] An additional
aspect of the present invention is directed to novel
compounds according to Formula I . Novel compounds
according to Formula I are useful in the methods and
compositions as described herein. The various
embodiments of the compounds include any and all of
the specific genera, subgenera, subgroups, and
individual compounds described herein. [0215] In a
further embodiment, the invention is directed to a
compound according to the following formula[0216]
wherein R1 is hydrogen or halogen; R2 is hydrogen or
C1-4 haloalkyl; R3 is hydrogen, Ci-4 haloalkyl, Ci-4
alkoxy, or C1-4 alkylthio; and R4 is hydrogen, C1-4
haloalkyl, C1-4 alkoxy, or Ci-4 alkylthio. In another
embodiment, R1 is hydrogen or halogen; R2 is CF3; R3
is hydrogen, C1-4 haloalkyl, C1-4 alkoxy, or Ci-4
alkylthio; and R4 is hydrogen, Ci-4 haloalkyl, C1-4
alkoxy, or C1-4 alkylthio. Suitable alkoxy groups
include methoxy. Suitable haloalkyl groups include
trifluoromethoxy. Suitable alkylthio groups include
-SCH3. Preferably, the compounds are trans-cyclopropyl
comopunds. Examples of compounds of the present
invention are described herein, for example in the
Examples. Methods of Preparation of Compounds [0217] A
compound according to Formula I can be synthesized
according to methods outlined in the following
descriptions. The compounds for use in the . present
invention can be synthesized using procedures known
in.the art. [0218] . The following general schemes
.illustrate synthetic methods used to prepare
compounds of the present invention. In one process, a
compound of Formula I can be prepared by condensing a
suitable acylated hydrazide with a suitable ketone or
aldehyde in a suitable organic solvent, such as
ethanol, 2-propanol, tetrahydrofuran, toluene, etc.,
and mixtures thereof, as shown in Scheme 1 (wherein
R1, R2, R3, R4, L1, and L2 are defined as above). The
presence of a water quenching agent such as molecular
sieves or dry potassium carbonate may be useful in the
process. An acid or a base catalysis may be used to
facilitate the condensation. Acid catalysts include,
but are not limited to, p-toluenesulfonic acid,
methylsulfonic acid, phosphoric acid, and sulfuric
acid. Base catalysts include, but are not limited to,
triethylamine, diisopropylethylamine, pyridine,
-methylmorpholine, sodium carbonate, potassium
carbonate, and sodium carbonate. Scheme 1.[0219] In an
alternative process, certain compounds according to
Formula I , wherein R2 is H, can be prepared as shown
in Scheme 2 (wherein R1, R2, R3, R4, L1, and L2 are
defined as above). According to this process, a
suitable carboxylic acid is treated with a hydrazone
of a suitable aldehyde or ketone to provide a compound
according to Formula I . Carbonyldiimidazole and
triethylamine can be employed as condensing agents in
this reaction, although other suitable condensing
agents may be used as well. Scheme 2. [0220] As a
further example, the compounds of Formula I , wherein
R1 and R2 are aryl groups, can be prepared by
condensing an acylated hydrazide (such as compound 1)
with an aldehyde (such as compound 2) in a suitable
organic solvent, such as ethanol, 2-propanol,
tetrahydrofuran, toluene, etc., and mixtures thereof,
and in the presence of a water quenching agent such as
molecular sieves or dry potassium carbonate (Scheme
1). An acid or a base catalysis may be used to
facilitate the condensation. Acid catalysts
include,but are not limited to, />-toluenesulfonic
acid, methylsulfonic acid, phosphoric acid, and
sulfuric acid. Base catalysts include, but are not
limited to, triethylamine, diisopropylethylamine,
pyridine, -methyknorpholine, sodium carbonate,
potassium carbonate, and sodium carbonate. An example
of this process is shown in Scheme 3. Scheme 3 [0221]
The variation of this method- would include treating a
suitable carboxylic acid (such as compound 3) with a
hydrazone of a suitable aldehyde (such as compound 4)
to provide compound I The carbonyldiimidazole and
triethylamine are usually employed as condensing
agents in this reaction. An example of this process is
shown in Scheme 4. Scheme 4 [0222] The reaction can
also be carried out neat {e.g., without a solvent).
After the reaction is complete, the product can be
isolated by crystallization from solvents such as
ethanol, dichloromethane, ethyl acetate, and toluene
etc.[0223] Similarly other compounds of this invention
can be obtained from commercial sources and prepared
by those skilled in the art. Starting materials are
commercially available or they can be prepared by
ordinary persons trained in the art. For example,
compound 1 shown above can be prepared by reacting a
carboxylic acid (such as compound 3) with a protected
hydrazine (such as compound S) in the presence of
carbonyldiimidazole/triethyl amine to provide a
protected acid hydrazide (such as compound 6). After
the reaction is complete, the protecting group from
the acid hydrazide (such as compound 6) can be removed
under standard conditions (such as acidic conditions,
e.g., trifiuoroacetic acid) to provide a compound of
formula 1. An example of this process is shown in
Scheme 5. Scheme 5 [0224] Other compounds of this
invention can be prepared by slight variation of the
methods described herein. These methods and others are
described in the literature, such as Wyrzykiewicz and
Prukala, Polish J. Chem. 72:694-702 (1998); and
Elderfield and Wood, J. Org. Chem. 27:2463-2465
(1962), each of which is incorporated by reference in
its entirety. [0225] Of course, other methods and
procedures known in the art may be used to prepare
certain compounds of Formula I. [0226] The following
examples are illustrative, but not limiting, of the
method, compounds, and compositions of the present
invention. Each of the compounds listed below was
obtained from commercially available catalog
companies, such as Aldrich RarecliemLib, Aldrich
Sigma, AIsInEx, BiotechCorp., Brandon/Berlex,
Calbiochem, ChemBridge, Comgenex West, Foks H, G. & J.
Research, IBS, ICN Biochemicals, Institute for
Chemotherapy, Kodak, Lederle Labs, Ligand-CGX,
Maybridge PRI, Menai Organics, Menai/Neurocrine,
MicroSource, MPA Chemists, Mybrgd/ONYX, PRIPeakdale,
RADIAN, Receptor Research, RGI, Rhone-Poulenc,
SPECS/BioSPECS/ SYNTHESIA, T. Glinka, Tripos Modern,
VWR, Zaleska, Zelinksy/Berlex, Aeros, and Chemica. The
compounds were purified using conventional
purificiation procedures, such as HPLC. The identity
of the compound was confirmed using HPLC and mass
spectrometry. Analytical LC-MS was performed on a 75 x
4.6 mm Atlantis DC1 column using a solvent system of
Buffer A (100% water with 0.1% formic acid) and Buffer
B (100% acetonitrile). At a flow rate of 1.0 mL/min,
1.5 mL of 70% Buffer B was passed over the column,
followed by a 1.5 mL linear gradient to 95% Buffer B,
followed by an isocratic wash with 1.5 mL of 95%
Buffer B, As is known in the art and noted above, the
hydrazone moiety can exist in either the E or the Z
conformation. Thus, while a particular stereochemistry
may be indicated for particular compounds described
herein, it is understood that the invention includes
all stereoisomers, and in particular all E and Z
isomers. Other suitable modifications and adaptations
of the variety of conditions and parameters normally
encountered and obvious to those skilled in the art
are within the spirit and scope of the
invention.EXAMPLES EXAMPLE 1 Methyl 4-(()-((Z)-
1-(2-(benzo[^ttaazol-2-yl)hydrazono)-
2-methylpropyl)diazenyl)benzoate [0227] Molecular
Formula: C 9H19N5O2S; Molecular Weight: 381.5
(calculated). EXAMPLE 2 ()~2-(4-Bromo-2-((2-(quinolin-
8-yl)hydrazono)methyl)phenoxy)acetic acid [0228]
Molecular Formula: C18H14BrN3O3; Molecular Weight: 400
(calculated).EXAMPLE 3 (E) -N
-(3,4-Dimethoxybenzylidene)-2-(naphthalene-
1-yl)acetahydrazide [0229] Molecular Formula: C2
1H20N2O3; Molecular Weight: 348 (calculated), 348
(found). EXAMPLE 4 (
E)-Af-(3,4-I)imethoxybenzylidene)-
2-phenylcyclopropanecarbohydrazide [0230] Molecular
Formula: C 9H20N2O3; Molecular Weight: 324
(calculated), 324 (found).EXAMPLE 5
()-3-Cyclohexenyl-4-hydroxy-7V-
(4-methoxybenzylidene)butanehydrazide [0231] Molecular
Formula: C18H24N2O3; Molecular Weight: 316.40
(calculated). EXAMPLE 6
()-iV-(3,4-Dimethoxybenzylidene)-4-hydroxyhexanehydraz
ide [0232] Molecular Formula: C20H30N2O4; Molecular
Weight: 364.5 (calculated), 364 (found).EXAMPLE 7
2-((Z)-2-(Phenyl-(()- rhenyldiazenyl)-
methylene)hydrazinyl)benzoic acid [0233] Molecular
Formula: C20H16N4O2; Molecular Weight: 344.7
(calculated). EXAMPLE 8 ()-N
-(3,4-Dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazi
de [0234] Molecular Formula: C18H20N2O4; Molecular
Weight: 328 (calculated), 328 (found).EXAMPLE 9 ( -
'-(4-(Allyloxy)-3-methoxybenzylidene)-
2-(3-bromobenzylthio)acetohydrazide [0235] Molecular
Formula: C20H21BrN2O3S; Molecular Weight: 449
(calculated), 447.9 (found). EXAMPLE 10 (E)-N
-(4~Isopropylbenzylidene)bicyclo[4. 1.OJheptane-
7-carbohydrazide [0236] Molecular Formula: C18H24N2O;
Molecular Weight: 284 (calculated), 284
(found).EXAMPLE I l (Z)-l,3,3-Trimethyl-2-(()-2-(2-(4-
nitrophenyl)hydrazono)ethylidene)indoline [0237]
Molecular Formula: C19H20N4O2; Molecular Weight: 336
(calculated), 336 (found). EXAMPLE 12 ( -i
-(4-(Diethylamino)-2-hydroxybenzylidene)-
2-phenylcyclopropanecarbohydrazide [0238] Molecular
Formula: C2iH25N3O2; Molecular Weight: 351
(calculated), 351 (found).EXAMPLE 13
(4-(Trifluoromethylthio)penyl)carbonohydrazonoyldicyan
ide [0239] Molecular Formula: C10H5F3N4S; Molecular
Weight: 270.24 (calculated). EXAMPLE 14
N-((E)-3-((Z)-2-(1,5-Dimethyl-2-oxoindolin-3-ylidene)h
ydrazmyl)- 3-OXO-1-phenylprop- 1-en-2-yl)benzamide
[0240] Molecular Formula: C26H22N4O3; Molecular
Weight: 438.5 (cal'd).EXAMPLE 15
(Z)-2-(2-((l-Butyl-lif-indol-3-yl)
piethylene)hydrazinyl)benzoic acid [0241] Molecular
Formula: C20H2 1N3O2; Molecular Weight 335.4
(calculated). EXAMPLE 16
(')-4-((2-Benzyl-2-phenylhydrazono)methyl)pyridine
[0242] Molecular Formula: C19H17N3; Molecular Weight:
287 (calculated), 287.2 (found).EXAMPLE 17
(Z)-iV'-((lif-Pyrrol-2-yl)methylene)tricyclo[3 .3
.1.I3>7]decane- 3-carbohydrazide [0243] Molecular
Formula: C16H2]N3O; Molecular Weight: 271
(calculated). EXAMPLE 18
(Z)-1-(2-(4-(Ethyl-(2-hydroxyethyl)-
amino)phenyl)hydrazono)naphthalen-2(l f/)-one [0244]
Molecular Formula: C20H2 1N3O2; Molecular Weight: 335
(calculated), 333.2 (found).EXAMPLE 19
()-4-((2-(5-Chloro-3-(trifluoromethyl)pyridini-2-yl)-
2-2-methylhydrazono)methyl)benzene-l,3-diol [0245]
Molecular Formula: C14H11ClF3N3O; Molecular Weight:
345.7 (calculated), 344.9 (found). EXAMPLE 20
()-2-(3,4-Dimethylphenylamino)-iV '-(4-morpholmo-
3-nitrobenzylidene)acetohydrazide [0246] Molecular
Formula: C2IH25N5O4; Molecular Weight: 411.4 



(calculated), 4 11.3 (found).EXAMPLE 2 1
(Z)-3-(2-Nitro-5-(pyrrolidin-
1-yl)phenyl)hydrazono)quinuclidine [0247] Molecular
Formula: C17H23N5O2; Molecular Weight: 329.4
(calculated). EXAMPLE 22 ( ) -2-((2-(l
Z-Benzo[i]imidazol-2-yl)hydrazono)methyl)-
5-(diethylamino)phenol[0248] Molecular Formula: C18H2
1N5O; Molecular Weight: 323 .4 (calculated). EXAMPLE
23
N-(3-(2-((6-Bromobenzo[d][1,3]dioxol-5-yl)methylene)-
hydrazinyl)- 1-(4-(dimethylamino)phenyl)-3
-oxoprop-1-en-2- yl)benzamide [0249] Molecular
Formula: C26H23BrN4O4; Molecular Weight: 535.4
(calc'd) Example 24 -(l-(4-(Diethylamino)
rhenyl)-3-(2-(4-hydroxy-3-iodo-5-
methoxybenzylidene)hydrazinyl)-3 -oxoprop-
1-en-2-yl)benzamide [0250] Molecular Formula:
C28H29IN4O4; Molecular Weight: 612.5
(calculated)Example 25
N'-(4-Hydroxy-3-methoxybenzylidene)-3-(1-hydroxycyclop
entyl) propanehydrazide Molecular Formula: C16H22N2O4;
Molecular Weight: 306.4 (calculated) Example 26
4-Nitro-N'-(3,4,5-trimethoxybenzylidene)benzohydrazide
[0252] Molecular Formula: C17H17N3O6; Molecular
Weight: 359.3 (calculated) Example 27
N'-(4-(diethylamino)-2-hydroxybenylidine)-
phenylcyclopropanecarboxhydrazide [0253] Molecular
Formula: C2 1H25N3O2; Molecular Weight: 351.4
(calculated) Example 28 N'-(5 -Bromo-2-oxoindolin-3
-ylidene)-2-(2-bromo-4-
methoxyphenoxy)acetohydrazide[0254] Molecular Formula:
C17H13Br2N3O4; Molecular Weight: 483.1 (calculated)
Example 29 3-(lH-indol-3-yl)-N f 3s4,5-
trimethoxybenzylidene)propanehydrazide [0255]
Molecular Formula: C21H23N3O4; Molecular Weight: 381.4
(calculated)Example 30 N'-(2-oxoindolin-3
-ylidene)-2-(2-methyl-4-( 1,1-
dimethylethyl)phenoxy)acetohydrazide [0256] Molecular
Formula: C2 1H23N3O3; Molecular Weight: 365.4
(calculated) Example 31 [0257] A mixture of
4-chlorobenzaldehyde (10 g, 7 1 mmol), malonic acid
(8.1 g, 78 mmol), piperidine (0.70 mL), and pyridine
(60 mL) was heated to reflux for 4 hours. The reaction
mixture was cooled to 00C and acidified with 6 N
hydrochloric acid to form a precipitate. The
precipitate was collected by filtration and dried to
provide 4-chlorocinnamic acid. [0258] Thionyl chloride
(12.4 mL, 0.167 mmol) was added dropwise over a 20
minute period to a 0C solution of a portion of the
preceding solid (12.2 g, 66.8 mmol) in methanol (130
mL). The solution was then heated at 80 0C for 20
hours. The solution was cooled to room temperature and
the volatiles wereremoved in vacuo. The residue was
taken up in ethyl acetate (200 niL). The mixture was
washed (3 x 100 mL with saturated sodium bicarbonate,
2 x 200 mL with water, 1 x 100 mL with saturated
sodium chloride), dried (sodium sulfate) and
concentrated in vacuo to provide methyl
4-chlorocinnamate. [0259] A portion of the preceding
product (5.0 g, 25.4 mmol) was dissolved in
dichloromethane (50 mL). The solution was protected
from light, palladium acetate was added and the
mixture was cooled to -300C. Ethereal diazomethane
(prepared from 21.O g of N-methyl-N-nitrosourea) was
added dropwise to the stirred mixture. The excess
diazomethane was quenched with acetic acid and the
mixture was concentrated in vacuo. The residue was
taken up in dichloromethane. The resultant mixture was
washed (2 x 60 mL with saturated sodium bicarbonate, 2
x 60 mL with water, 1 x 60 mL with saturated . sodium
chloride), dried (sodium sulfate) and concentrated in
vacuo. The residue was chromatographed (silica, ethyl
acetete/hexanes) to provide methyl
2-(4-chlorophenyl)cyclopropane carboxylate. [0260]
Hydrazine hydrate (1.45 g, 29 mmol) was added to a
stirred solution of a portion of the preceding product
(5.1 g, 24 mmol) in methanol (50 mL). After stirring
overnight, the reaction mixture was diluted with water
and concentrated to remove methanol. The resultant
mixture was extracted with ethyl acetate. The organic
layers were washed with water (50 mL) and saturated
sodium chloride (50 mL), dried (sodium sulfate) and
concentrated in vacuo. The product was triturated with
ether (4 x) and was then dried to provide
2-(4-chlorophenyl)cyclopropane carboxhydrazide. [0261]
A solution of 2-(4-chlorophenyl)cyclopropane
carboxhydrazide (50 mg, 0.24 mmol) in ethanol (5 mL)
was stirred for 10 min. Acetic acid (4 drops) was
added to the solution. After stirring for 3 hours, the
solvent was removed in vacuo. The product was purified
by trituration to provide 2-(4-
chlorophenyl)-N'-(3,4-dimethoxybenzylidene)cyclopropan
ecarboxhydrazide: LCMS m/z 359/361, tR 1.39
min.Examples 32-66 The following examples were
prepared using the method described in Example
31.5-LIPOXYGENASE-ACTIVATING PROTEIN (FLAP) INHIBITORS
RELATED APPLICATIONS [0001] This application claims
benefit of U.S. Provisional Application No.
60/734,030, entitled "5- LIPOXYGENASE-ACTIVATING
PROTEIN (FLAP) INHIBITORS" filed on November 4, 2005;
U.S. Provisional Application No. 60/747,174, entitled
"5-LIPOXYGENASE-ACTIVATING PROTEIN (FLAP) INHIBITORS",
filed on May 12, 2006; and U.S. Provisional
Application No. 60/823,344, entitled
"5-LIPOXYGENASE-ACTIVATING PROTEIN (FLAP) INHIBITORS",
filed on August 23, 2006, all of which are herein
incorporated by reference. FIELD OF THE INVENTION
[0002] Described herein are compounds, methods of
making such compounds, pharmaceutical compositions and
medicaments comprising such compounds, and methods of
using such compounds to treat or prevent diseases or
conditions associated with 5-lipoxygenase-activating
protein (FLAP) activity. BACKGROUND OF THE INVENTION
[0003] The protein 5-liroxygenase-activating protein
(FLAP) is associated with the pathway of leukotriene
synthesis. In particular, 5-lipoxygenase-activating
protein (FLAP) is responsible for binding arachidonic
acid and transferring it to 5-lipoxygenase. See, e.g.,
Abramovitz, M. et al., Eur. J. Biochem. 215:105-1 11
(1993). 5-lipoxygenase can then catalyze the two-step
oxygenation and dehydration of arachidonic acid,
converting it into the intermediate compound 5-HPETE
(5- hydroperoxyeicosatetraenoic acid), and in the
presence of FLAP convert the 5-HPETE to Leukotriene A4
(LTA4). [0004] Leukotrienes are biological compounds
formed from arachidonic acid in the leukotriene
synthesis pathway (Samuelsson et al, Science, 220,
568-575, 1983; Cooper, The Cell, A Molecular Approach,
2nd Ed. Sinauer Associates, Inc., Sunderland (MA),
2000). They are synthesized primarily by eosinophils,
neutrophils, mast cells, basophils, dendritic cells,
macrophages and monocytes. Leukotrienes have been
implicated in biological actions including, by way of
example only, smooth muscle contraction, leukocyte
activation, cytokine secretion, mucous secretion, and
vascular function. SUMMARY OF THE INVENTION [0005]
Presented herein are methods, compounds,
pharmaceutical compositions, and medicaments for (a)
diagnosing, preventing, or treating allergic and
non-allergic inflammation, (b) controlling signs and
symptoms that are associated with inflammation, and/or
(c) controlling proliferative or metabolic disorders.
These disorders may arise from genetic, iatrogeic,
immunological, infectious, metabolic, oncologic,
toxic, and/or traumatic etiology. In one aspect, the
methods, compounds, pharmaceutical compositions, and
medicaments described herein comprise
5-lipoxygenase-activating protein (FLAP) inhibitors
described herein.[0006] In one aspect provided herein
are compounds of Formula (E), pharmaceutically
acceptable salts, pharmaceutically acceptable
N-oxides, pharmaceutically active metabolites,
pharmaceutically acceptable prodrugs, and
pharmaceutically acceptable solvates thereof, which
antagonize or inhibit FLAP and may be used to treat
patients suffering from leukotriene-dependent
conditions or diseases, including, but not limited to,
asthma, chronic obstructive pulmonary disease,
pulmonary hypertension, interstitial lung fibrosis,
rhinitis, arthritis, allergy, psoriasis, inflammatory
bowel disease, adult respiratory distress syndrome,
myocardial infarction, aneurysm, stroke, cancer,
endotoxic shock, proliferative disorders and
inflammatory conditions. [0007] Formula (E) is as
follows: wherein, Z is OC(RO2[C(R2)J n, [C(R2)2]n,or
[C(R2)2]nC(Ri) 2O wherein each R1 is independently H,
CF3, or an optionally substituted lower alkyl and two
Ri on the same carbon may join to form a carbonyl
(=O); and each R2 is independently H, OH, OMe, CF3, or
an optionally substituted lower alkyl and two R2 on
the same carbon may join to form a carbonyl (=0); each
n is independently 0, 1, 2, or 3; Y is -^-(substituted
or unsubstituted heteroalicyclic group), provided that
when the heteroatom is directly bound to Z, the
heteroalicyclic group is substituted; where L1 is a
bond, a substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or substituted
or unsubstituted alkynyl, a substituted or
unsubstituted heterocycle, a substituted or
unsubstituted cycloalkyl, a substituted or
unsubstituted heteroalkyl, substituted or
unsubstituted heteroalkenyl, or a ' - -substituted or
unsubstituted heteroalkynyl; where each substituent is
(LsRs)j , wherein each Ls is independently selected
from a bond, -O-, -C(O)-, -S-, -S(=O>, -SC=O)2-,
-NHC(O)-, -C(O)NH-, SC=O)2NH-, - NHS(=O) 2, -OC(O)NH-,
-NHC(O)O-, -OC(O)O-, -NHC(O)NH-, -C(O)O-, - OC(O)-,
Ci-C alkyl, C2-C alkenyl, -C1-C6 fluoroalkyl,
heteroaryl, aryl, or heteroalicyclic group; and each R
is independently selected from H, halogen, - N(R4)2,
-CN, -NO2, N3, -S(=O) 2NH2, lower alkyl, lower
cycloalkyl, -C1-C6 fluoroalkyl, heteroaryl, or
heteroalkyl; where j is O, 1, 2, 3, or 4; each R4 is
independently selected from H, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; or
two R4 groups can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring;; R6 is H,
L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl),
L2-(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstitutedcycloalkenyl),
L2-(substituted or unsubstituted heteroalicyclic
group), L2-(substituted or unsubstituted heteroaryl),
or L2-(substituted or unsubstituted aryl), where L2 is
a bond, O, S, -S(=O), -S(=O)2, C(O), -CH(OH),
-(substituted or unsubstituted C1-C6 alkyl), or
-(substituted or unsubstituted C2-C alkenyl); R7 is
L3-X-L4-G1, wherein, L3 is a bond, substituted or
unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted
heteroalicyclic group; X is a bond, O, -C(=0), -CR
(OR9), S, -S(=0), -S(O) 2, -NR9, -NR9C(O), - C(O)NR9,
-S(=O)2NR9-, -NR9S(=O)2, -OC(O)NR9-, -NR9C(O)O-,
-CH=NO-, -ON=CH-, -NR9C(O)NR -, heteroaryl, aryl,
-NR9C(=NR10)NR9-, - NR9C(=NR10)-, -C(=NR 10)NR9-,
-OC(=NR10)-, or -C(=NR10)O-; L4 is a bond, substituted
or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl; G1 is H,
tetrazolyl, -NHS(=O)2R8, S(O) 2N(Rg)2, -OR9, -C(O)CF
3, - C(O)NHS(=O) 2Rs, -S(O) 2NHC(O)R 9, CN, N(R9)2,
-N(R9)C(O)R 9, - C(=NR10)N(R9)2, -NR9C(=NR 10)N(R9)2,
-NR9C(=CR10)N(R9)2 - C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(=CR10)N(R9)2, -CO2R9, -C(O)R 9, - CON(R9)2,
-SR8, -S(=O)R 8, -S(=O)2R8, -L5-(substituted or
unsubstituted alkyl), -L5-(substituted or
unsubstituted alkenyl), -^-(substituted or
unsubstituted heteroaryl), or - L5-(substituted or
unsubstituted aryl), wherein L5 is -OC(O)O-,
-NHC(O)NH-, -NHC(O)O, -0(O)CNH-, -NHC(O), -C(O)NH,
-C(O)O, or -OC(O); - or G1 is W-G5, where W is a
substituted or unsubstituted aryl, substituted or
unsubstituted heteroalicyclic group or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl,
-NHS(O) 2R8, S(=O)2N(R 9)2, OH, -OR8, -C(O)CF 3,
-C(O)NHS(O) 2R8, -S(O) 2NHC(O)R 9, CN, N(R9)
-N(R9)C(O)R9, - C(=NR10)N(R9)2, -NR9C(=NR 10)N(Rc,)2,
-NR9C(=CR 10)N(R9)2, - C(O)NR9C(=NR10)N(Rs)2,
-C(O)NR9C(=CR10)N(R9)2, -CO2R9, -C(O)R9, - CON(R9)2,
-SR8, -S(O)R , or -S(O) 2R8; each R8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
phenyl or benzyl; each R9 is independently selected
from H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl, phenyl
or benzyl; or two R9 groups can together form a 5-,
6-, 7-, or 8-membered heterocyclic ring; or R8 and R9
can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring andeach R10 is independently
selected from H, -S(=O) 2R8 -S(O) 2NH2 -C(O)R 8, - CN,
-NO2, heteroaryl, or heteroalkyl; R5 is H, halogen,
substituted or unsbstituted Ci-C alkyl, substituted or
unsubstituted OC1- C6 alkyl; R11 is L7-L10-G6; wherein
L7 is a bond, -O, -S, -S(=0), -S(O) 2, -NH, -C(O),
-C(O)NH, - NHC(O), (substituted or unsubstituted C -C6
alkyl), or (substituted or unsubstituted C2-C
alkenyl); L10 is a bond, (substituted or unsubstituted
alkyl), (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted 



heteroalicyclic group), and G6 is H, CN5 SCN, N3, NO2,
halogen, OR9 -C(O)CF 3, -C(O)R 9, -SR8, -S(O)R , -
S(O) 2R8, N(R9)2, tetrazolyl, -NHS(O) 2R8, -S(O)
2N(R9) , -C(O)NHS(O) 2R8, - S(O) 2NHC(O)R 9,
-C(=NR10)N(R 9)2s -NR9C(=NR 10)N(R 9)2, -NR9C(OR
10)N(R 9) , - L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or
-Ls-(substituted or unsubstituted aryl), wherein L5 is
-NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G6 is W-G7, wherein W
is (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted aryl), (substituted or
unsubstituted heteroalicyclic group) or a (substituted
or unsubstituted heteroaryl) and G7 is H, tetrazolyl,
-NHS(O) 2R8, S(O) 2N(R9)2, OH, -OR8, -C(O)CF 3, -
C(O)NHS(O) 2R8, -S(O) 2NHC(O)R 9, CN, N(R9)2 -N(R
)C(O)R 9, - C(=NR10)N(R9)2, -NR9C(=NR 10)N(R9)2,
-NR9C(OR 10)N(R9) , - C(O)NR9C(=NR 10)N(R9)2, -C(O)NR
9C(=CR 10)N(R9)2, -CO2R9, -C(O)R9, -CON(R9)2,  '
-SR8, -S(O)R 8,- or -S(O) 2R8,-L 5-(substituted or
unsubstituted alkyl), -L5- (substituted or
unsubstituted alkenyl), - L5-(substituted or
unsubstituted heteroalkyl), - L5-(substituted or
unsubstituted heteroaryl), - L5-(substituted or
unsubstituted heteroalicyclic group), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-NH 5 -NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-,
-NHC(O), C(O)NH, -C(O)O, or -OC(O); Ri2 is H,
(substituted or unsubstituted C -C6 alkyl), or
(substituted or unsubstituted C2-C4 alkenyl); or an
active metabolite, or solvate, or pharmaceutically
acceptable salt, or a pharmaceutically acceptable
prodrug thereof. [0008] For any and all of the
embodiments (such as, e.g. Formula (E), Formula (E-I)
5 and Formula (EII)), substituents can be selected
from among from a subset of the listed alternatives.
For example, in some embodiments, Y is
-L1-(substituted or unsubstituted heteroalicyclic
group). In further or alternative embodiments, the
heteroalicyclic group is selected from the group
consisting of a quinolizine, a dioxine, apiperidine, a
morpholine, a thiazine, a tetrahydropyridine, a
piperazine, a oxazinanone, a dihydropyrrole, a
dihydroimidazole, a tetrahydrofuran, a dihydrooxazole,
an oxirane, a pyrrolidine, a pyrazolidine, a
dihydrothiophenone, an imidazolidinone, a
pyrrolidinone, a dihydrofuranone, a dioxolanone, a
thiazolidine, a piperidinone, a tetrahydronaphyridine,
a tetrahydroquinoline, a tetrahydrothiophene, an
indoline, a tetrahydroquinoline, and a thiazepane. In
further or alternative embodiments, the
heteroalicyclic group is selected from the group
consisting of: [0009] In further or alternative
embodiments, R6 is L2-(sbstituted or unsubstituted
alkyl), or L2- (substituted or unsubstituted
cycloalkyl), or L2-(substituted or unsubstituted
aryl), where L2 is a bond, O, S, -S(O)2, -C(O),
-CH(OH), or substituted or unsubstituted alkyl. [0010]
In further or alternative embodiments, R7 is
L3-X-L4-Gi; wherein, L3 is a substituted or
unsubstituted alkyl; X is a bond, O, -C(=O),
-CR9(OR9), S, -S(=O), -SC=O)2, -NR9 -NR9C(O), -C(O)NR
9, -SC=O)2NR -, -NR9S(=O)2, -OC(O)NR 9-, -NR9C(O)O-,
-CH=NO-, -ON=CH-, -NR9C(O)NR9- heteroaryl, aryl,
-C(=NR 10)NR 9-, -OC(=NRi 0)-, or -C(=NR 10)O-; and L4
is a bond or a substituted or unsubstituted alkyl.
[0011] In further or alternative embodiments, Gi is
tetrazolyl, -NHSC=O)2R8, S(=O)2N(R9)2, -OR9, - C(=O)CF
3, -C(O)NHS(=O) 2R8, -S(O) 2NHC(O)R 9, CN5 N(R 9)2,
-N(R9)C(O)R 9, -C(=NR 10)N(R 9)2, - NR9C(=NRid)N(R
9)2, -NR9C(=CR 10)N(R 9)2 -C(O)NR 9C(=NR 10)N(R 9)2,
-C(O)NR 9C(=CR10)N(R 9)2, - CO2R9, -C(O)R 9, -CON(R
9)2, -SR , -S(=O)R 8, -S(=O)2R8, or G1 is W-G5, where
W is a substituted or unsubstituted heteroalicyclic
group or substituted or unsubstituted heteroaryl and
G5 is tetrazolyl, - NHS(=O) 2R8, S(=O)2N(R9)2, OH,
-OR8 -C(O)CF , -C(O)NHS(=O) 2R8, -S(=O) 2NHC(O)R 9,
CN, N(Re)2, -N(R9)C(O)R 9, -C(=NR 10)N(R 9)2,
-NR9C(=NR 10)N(R9)2, -NR9C(=CR 10)N(R 9)2, - C(O)NR
9C(=NR 10)N(R 9)2, -C(O)NR 9C(OR 10)N(Rs)2, -CO2R9,
-C(O)R 9, -CON(Rs)2, -SR8, -S(O)R , or - SC=O)2R8.
[0012] In further or alternative embodiments, X is a
bond, -0-, -CR9(OR9), S, -S(O), -S(O)2, -NR8, -ON= CH,
-CH=N-O, -NHC(O), or -C(=0)NH. [0013] In further or
alternative embodiments, Ri2 is H and Rn is L7-L 0-G6,
wherein: L7 is a bond, (substituted or unsubstituted
Ci-C 6 alkyl); and L is a (substituted or
unsubstituted aryl), (substituted or unsubstituted
heteroaryl), or (substituted or unsubstituted
heteroalicyclic group). In further or alternative
embodiments, L 0 is a (substituted or unsubstituted
aryl).[0014] In ftuther or alternative embodiments, G6
is W-G7, wherein W is (substituted or unsubstituted
heteroalicyclic group) or (substituted or
unsubstituted heteroaryl) and G7 is H, tetrazolyl,
-NHS(=O) 2R8, S( O)2N(R9), OH, -C(=O)CF 3,
-C(O)NHS(=O) 2R8, -S(=O) 2NHC(O)R 8, N(R 9)2, -C(=NR
10)N(R 8)2, - NR9C(=NR, 0)N(R9)2, -NR9C(=CR I0)N(R9)2,
-C(O)NR 9C(=NR 10)N(R9)2, -C(O)NR 9C(=CR 10)N(R9)2, -
CON(Rp)2, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted heteroaryl), - L5-
(substituted or unsubstituted heteroalicyclic group),
or - L5-(substituted or unsubstituted aryl), L5 is -
OC(O)O-, -NHC(O)NH-, -NHC(O)O, -0(O)CNH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O). [0015] In some
embodiments, Z is [C(R2)J nC(RO2O. [0016] Any
combination of the groups described above for the
various variables is contemplated herein. It is
understood that substituents and substitution patterns
on the compounds provided herein can be selected by
one of ordinary skill in the art to provide compounds
that are chemically stable and that can be synthesized
by techniques known in the art, as well as those set
forth herein. [0017] In further or alternative
embodiments, compounds provided herein, are inhibitors
of 5- lipoxygenase-activating protein (FLAP). In
further or alternative embodiments, compounds provided
herein, are inhibitors of 5-lipoxygenase-activating
protein (FLAP), wherein the inhibitor is selective for
FLAP. In further or alternative embodiments, the
inhibitor has an IC50 of below 50 microM in FLAP
binding. [0018] In one aspect, provided herein is a
compound selected from among:
(S)-2-[3-fer?-burylsulfanyl-2-(2-carboxy-2-methyl-
rropyl)-l-(4-chloro-benzyl)-l -indol-5-yloxymethyl]-
pyrrolidine-1-carboxylic acid tert-buty\ ester
(Compound 1-1); 3-[5-((S)-l-acetyl-pyrrolidin-2-
ylmethoxy)-3-<ert-butylsulfanyl-l-(4-chloro-benzyl)-li
J-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-2);
(R)-2-[3-te^-butylsulfanyl-2-(2-carboxy-2-methyl-propy
l)-l-(4-chloro-benzyl)-l -
indol-5-yloxymethyl]-pyrrolidine-l-carboxylic acid
tert-butyl ester (Compound 1-3); 3-[3- -
butylsulfanyl-l-(4-chloro-benzyl)-5-((S)-5-oxo-
ryrrolidin-2-ylmethoxy)-li7-indol-2-yl]-2,2
-dimethylpropionic acid (Compound 1-4);
3-[3-fert-butylsulfanyl-l-(4-chloro-benzyl)-5-((R)-5-o
xo- ryrrolidin-2-
ylmethoxy)-l/f-indol-2-yl]-2,2-dimethyl-pro rionic
acid.(Compound 1-5); 3-[5-((R)-I -acetyl-pyrrolidin-
2-ylmethoxy)-3-/er/-butylsulfanyl-l-(4-chloro-benzyl)-
l -indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-6);
3-[3-fert-butylsulfanyl-l-(4-chloro-benzyl)-5-((R)-l-m
ethanesulfonyl-pyrrolidin-2-
ylmethoxy)-177-indol-2-yl]-2,2-dimethyl-pro rionic
acid (Compound 1-7); 3-[3-tert-butylsulfanyl-l-(4-
chloro-ben2yl)-5-((S)-l-methanesulfonyl-pyrrolidin-2-y
lmethoxy)-li/-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 1-8);
3-[3-ter/-butylsulfanyl-l-(4-chloro-ben2yl)-5-((R)-l-p
yrrolidin-2-ylmethoxy)-l -
indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-9); 3-{3-tert-butylsulfanyl-l-(4-chloro-benzyl)-5-
[l-(2,2,2-trifluoro-acetyl)-pyrrolidin-2-ylmethoxy]-l
-indol-2-yl}-2,2-dimethyl- rropionic acid (Compound 1-
10); 2-[3
-ter?-butylsulfanyl-2-(2-carboxy-2-methyl-propyl)-
1-(4-chloro-benzyl)- l -indol-
5-yloxymethyl]-4,5-dihydro-imidazole-l-carboxylic acid
teri-buty ester (Compound 1-11);
3-[3-tertbutylsulfanyl- 1-(4-chloro-ben2yl)-5
-(4,5-dihydro- l -imidazol-2-ylmethoxy)- l i
-indol-2-yl]-2,2- dimethyl-propionic acid (Compound
1-12);
(S)-2-[3-/er^-butylsulfanyl-2-(2-carboxy-2-methyl-prop
yl)-l- (4-chloro-benzyl)-l
-indol-5-yloxymethyl]-2,3-dihydro-indole-l-carboxylic
acid tert-butyl ester(Compound 1-13);
3-[3-tert-butylsulfanyl-l-(4-chl sro-ben2yl)-5-(2-mor
rholin-4-yl-2-o)co-ethoxy)-l -
indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-14); 3-{3-tert-butylsulfanyl-l-(4-chloro-benzyl)-5-
[(S)-l-(2,3-dihydro-li?-indol-2-yl)methoxy]-l
-indol-2-yl}-2 ;2-dimethyl-propionic acid (Compound 1-
15); 3-[5-((S)4-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-3-/er^butylsulfanyl-l-(4-cWoro-ben
zyl)-l - indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 1-16); 3-[5 -((S)-I -acetyl-2,3-dihydro-l
-indol-2-
ylmethoxy)-l-(4-chloro-benzyl)-3-(2-methyl-propane-2-s
ulfonyl)-li7-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 1-17); 3-[3-ter
-butylsulfanyl-l-(4-chloro-benzyl)-5-((S)-l-cyclopropa
necarbonylpyrrolidin-
2-ylmethoxy)-li7-indol-2-yl]-2,2-dimethyl-propionic
acid (Compound 1-18); 3-[5-((S)-Ibenzoyl-
ryrrolidin-2-ylmethoxy)-3-tert-butylsulfanyl-l-(4-chlo
ro-benzyl)-li?-indol-2-yl]-2,2-dimethylpropionic acid
(Compound 1-19);
3-[3-ter/-butylsulfanyl-l-(4-cliloro-ben2yl)-5-((S)-l-
isobutyrylpyrrolidin- 2-ylmethoxy)-l
-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-20); 3-[3- -
butylsulfanyl-l-(4-chloro-benzyl)-5-((S)-l-propionyl-p
yrrolidin-2-ylmethoxy)-l -indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 1-21);
2-[3-tert-butylsulfanyl-2-(2-carboxy-2-methyl-propyl)-
l-(4- cMoro-benzy -l i -indol-S-yloxymetliyl
-dihydro-indole-l -carboxylic acid tert-butyl ester
(Compound 1-22); 3-[3-fert-butylsulfanyl-l
-(4-chloro-benzyl)-5-(2,3-dihydro-l
H-indol-2-ylmethoxy)- l i
-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-23); 3-[5-(l-acetyl-2,3-dihydro-l -indol-2-
ylmethoxy)-3-/ert-butylsulfanyl-l-(4-chloro-benzyl)-li
J-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-24); 3-[5-((S)-l-acetyl-2,3-dihydro-l
ff-indol-2-ylmethoxy)-l-(4-chloro-benzyl)-3-(2-
methyl-propane-2-sulfinyl)-l
H-indol-2-yl]-2,2-dimethyl-rropionic acid (Compound
1-25); 3-[5-((S)-Iacetyl- 2,3-dihydro-l
H-indol-2-ylmethoxy)-3-benzy]-l-(4-chloro-ben2yl)-l
-indol-2-yl]-2,2-dimeihylpropionic acid (Compound
1-26); 3-[5-((S)-l-acetyl-2
3-dihydro-lif-indol-2-ylmethoxy)-l-(4-chlorobenzyl)-
li?-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-27); 3-[5-((S)-l-acetyl-pyrrolidin-2-
ylmethoxy)-l-(4-cb.loro-benzyl)-li7-indol-2-yl]-2,2-di
metb.yl-propionic acid (Compound 1-28); 3-[5-((S)-
l-acetyl-pyrrolidin-2-ylmethoxy)-l-(4-chloro-benzyl)-3
-(3,3-dimethyl-butyryl)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 1-29);
3-[5-((S)-l-acetyl-2,3-dihydro-l
f/-indol-2-ylmethoxy)-l-(4- chloro-benzyl)-3-(3
;3-dimethyl-butyryl)-l
-indol-2-yl]-232-dimethyl-propionic acid (Compound
1-30); 3-[5-((S)-l-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-l-(4-chloro-ben2yl)-3-ethyl-l
-indol-2-yl]-2,2- dimethyl-propionic acid (Compound
1-31);
3-[5-((S)-l-acetyl-2,3-dihydro-liJ-indol-2-ylmethoxy)-
l-(4- chloro-benzyl)-3-propyl-l
-indol-2-yl]-2,2-dimethyl-rrorionic acid (Compound
1-32); 3-[5-((S)-Iacetyl-
2,3-dihydro-liJ-indol-2-ylmethoxy)-l-(4-chloro-benzyl)
-3-isobutyryl-lJ -indol-2-yl]-2,2- dimethyl-propionic
acid (Compound 1-33); 3-[5-((S)-l-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-l-(4-
chloro-benzyl)-3-cyclopropanecarbonyl-l
-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
1-34); 3- [5-((S)-l-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-3-benzoyl-l-(4-chloro-benzyl)-l
-indol-2-yl]-2,2- dimethyl-propionic acid (Compound
1-35); 3-[5-((S)-l-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-l-(4-
chloro-benzyl)-3-cyclobutanecarbonyl-li?-indol-2-yl]-2
,2-dimetliyl-propionic acid (Compound 1-36); 3-
[3-acetyl-5-((S)-l-acetyl-2 !3-dihydro-l
-indol-2-ylmethoxy)-l-(4-chloro-benzyl)-li7-indol-2-yl
]-2,2- dimethyl-propionic acid (Compound 1-37);
3-[5-((S)-l-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-l-(4-
chloro-benzyl)-3-rropionyl-lif-indol-2-yl]-2,2-dimethy
l- rropionic acid (Compound 1-38);
3-[5-((S)-Iacetyl-2,3-dihydro-1H-indol-2-ylmethoxy)
propionic acid (Compound 1-39);
3-[5-((S)-l-acetyl-2,3-dihydro-1
H-indol-2-ylmethoxy)-l-(4-chloroben2yl)-
3-(3,3-dimethyl-butyl)-1
H-indol-2-yl]-2,2-dimetliyl-propionic acid (Compound
1-40); 3-[5-((S)- l-aceryl-2,3-dihydro-1
H-indol-2-ylmethoxy)-1-(4-^^^ dimethyl-propionic acid
(Compound 1-41);
3-[5-[l-(biphenyl-4-carbonyl)-pyrrolidin-2-ylmethoxy]-
3- tert-butylsulfanyl-l-(4-chloro-benzyl)-1
H-indol-2-yl]-2,2-dimethyl- rropionic acid (Compound
1-42); 3-
[3-tert-butylsulfanyl-l-(4-chloro-benzyl)-5-(l-phenyla
cetyl-pyrrolidm-2-ylmethoxy)-1 H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 1-43); 3-{3-tert
-butylsulfanyl-l-(4-chloro-benzyl)-5-[l-(3-
rhenylpropionyl)- pyrrolidin-2-ylmethoxy]-1
H-indol-2-yl}-2,2-dimethyI-propionic acid (Compound
1-44); 3-{3-
tert-butylsulfanyl-l-(4-chloro-benzyl)-5-[l-(3-phenoxy
-benzoyl)-pyrrolidin-2-ylmet oxy]-1H-indol-2-
yl}-2,2-dimethyl-propionic acid (Compound 1-45);
3-{3-tert-butylsu]fanyl-l-(4-cMoro-benzyl)-5-[l-(4-
phenoxy-benzoyl)-
ryitolidip-2-ylmethoxy]-1H-indol-2-yl}-2,2-dimethyl-pr
opiomc acid (Compound 1- 46); 3-{3-
tert-butylsulfanyl- 1-(4-chloro-benz y )5--[1-(pyri
dine-3-carbonyl)-pyrrolidin-2-ylmethoxy -1Hindol-
2-yl}-2,2-dimethyl-propio pic acid (Compound 1-47);
3-{3-tert-butylsulfanyl-l-(4-ehloro-benzyl)-
5-[1-(pyridine-4-carbonyl)-pyrrolidin-2-ylniethoxy]-1
H-indol2-yl-}2,2-dimethyl-propionic acid (Compound
1-48);
3-[5-[l-(biphenyl-4-carbonyl)-pyrrolidin2-ylmethoxy]-3
- tert-butylsulfanyl-l-(4-
chloro-benzyl)-1H-indol-2-yl]-2,2-dimethyl-propionic
acid ethyl ester (Compound 1-49);
3-[3-tertbutylsulfanyl-
l-(4-chloro-benzyl)-5-(l-phenylacetyl-pyrrolidin-2-ylm
ethoxy)-1 H-indol-2-ylJ-2,2- dimethyl-propionic acid
ethyl ester (Compound 1-50);
3-{3-tert-butylsulfanyl-l-(4-chloro-benzyl)-5-[l-
(3-phenyl-propionyl)-pyrrolidin-2-ylmethoxy]-1
H-indol-2-yl}-2,2-dimethyl-propionic acid ethyl ester
(Compound 1-51); 3-{3-tert
-butylsulfanyl-l-(4-chloro-b enzyl)-5-[l-((S)-2-
rhenylcyclopropanecarbonyl)- ryrrolidin-2
-ylmethoxy]-1H-indol-2-yl}-2 :2-dimethyl-propionic
acid ethyl ester (Compound 1-52); 3-{3-
tert-butylsulfanyl-1-(4-chloro-benzyl)-5-[1-(pyridine-
3-carbonyl)-pyrrolidin-2- ylmethoxy]-li
-indol-2-yl}-2,2-dimethyl-propionic acid ethyl ester
(Compound 1-53); 3-{3-tertbutylsulfanyl-
l-(4-chloro-benzyl)-5-[l-(pyridine-4-carbonyl)-
ryrrolidin-2-ylmethoxy]-1 H; -indol-2-yl}-
2,2-dimethyl-rropionic acid ethyl ester-(Compound
1-54); 3-{3-te rt-butylsulfanyl-l-(4-chloro-benzyl)-5-
[l-((R)-2-phenyl-cyclopropanecarbonyl)-pyrrolidin-2-yl
methoxy]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 1-55);
3-[3-ter/-butylsulfanyl-5-[(S)-l-(4-chloro-benzoyl)-py
rrolidin-2-ylmethoxy]-l-(4-
chloro-benzy^-lif-indol^-ylj^^-dimethyl-propionic acid
(Compound 1-56); 3-[5-{l-[2-(4-benzyloxyphenyl)-
acetyl]-pyi
tolidin-2-ylmethoxy}-3-/ert-butylsulfanyl-l-(4-chloro-
benzyl)-1 H-indo]-2-yl]-2,2- dimethyl-propionic acid
(Compound 1-57);
3-[5-{l-[2-(4-benzyloxy-phenyl)-acetyl]-pyrrolidin-2-
ylmethoxy}-3-fe7^-butylsulfanyl-l-(4-chloro-benzyl)-l
-indol-2-yl]-2,2 -dimethyl-propionic acid ethyl ester
(Compound 1-58);
2-[3-tert-butylsulfanyl-2-(2-carboxy-2-methyl-propyl)-
1-(4-chloro-benzyl)- IHindol-
5-yloxymethyl]-piperidine-l-carboxylic acidtert-butyl
ester (Compound 1-59); 2-[3- r -
butylsulfanyl-l-(4-chloro-benzyl)-2-(2-ethoxycarbonyl-
2-methyl-propyl)-l -iivdol-5-ylQxymethyl]-
riperidine-1-carboxylic acid tert-butyl ester
(Compound 1-60);
2-[l-(4-bromo-benzyl)-3-/ertburyIsulfanyl-
2-(2-ethoxycarbonyl-2-methyl-propyl)-l
H-indol-5-yloxymethyl]-2,3-dihydro-indole-lcarboxylic
acid 2-bromo-ethyl ester (Compound 1-61);
3-[3-tert-butylsulfanyl-l-(4-chloro-benzyl)-5-((S)-l-p
yrrolidin-2-ylmethoxy)-liZ-indol-2-y
]]-2,2-dimethyl-propionic acid (Compound 1-62);
3-{l-(4-
bromo-ben2yl)-3-?e^bu1ylsulfanyl-542-(2-methyl-tl
J3]dioxola p-2-yl)-ethoxy]-1 H-indol-2-yl}-2,2-
dimethyl-propionic acid (Compound 1-63);
(S)-2-[3-ter/-butylsulfanyl-2-(2-carboxy-2-methyl-prop
yl)-l-
(44hiazol-2-yl-benzyl)-li?-indol-5-yloxymethyl]-pyrrol
idine-l-carboxylic acid tert-butyl ester 5 (Compound
2-1); 3-[3-tert-butylsulfa pyl-5-((S)-l-
ryrrolidm-2-ylmethoxy)-l-(4-thiazol-2-yl-benzyl)- W -
indol-2-yl]-2,2-dimethyl- rropionic acid (Compound
2-2); 3-[5-((S)-I -acetyl-pyrrolidin-2-ylmethoxy)-3-
fert-butylsulfanyM -(4-thiazol-2-yl-benzyl)-l
-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-3);
3-[5-((S)4-acetyl-pyrro]idin-2-ylmethoxy)-l-(4-thiazol
-2-yl-ben2yl)-l H-mdol-2-yl]-2,2-dimetliylpropionic
acid (Compound 2-4); 3-{5-((S)-l-acetyl-2,3-dihydro-l
-indol-2-ylmethoxy)-3-tert- 0
butylsulfanyl-l-[4-(6-methoxy-pyridazin-3-yl)-benzyl]-
l -indol-2-yl}-2,2-dimetliyl-propionic acid (Compound
2-5); 3-{5-((S)- 1-acetyl-pyrrolidin-2-ylmethoxy)-3
-tert-butylsulfanyl- 1-[4-(6-methoxypyridazin-
3-yl)-benzyl]-l -indol-2-yl}-2,2-dimethyl-propionic
acid (Compound 2-6); 3-{5-((S)-l-acetyl- 2,3-dihydro-
l -indol-2- glmethoxy)-3 -tert-butylsulfanyl-
1-[4-(6-methoxy-pyridin-3 -yl)-benzyl]- IHindol-
2-yl}~2,2-dimethyl-propionic acid (Compound 2-7);
3-{S-((S)-l-acetyl-2,3-dihydro-l#-indol-2- 5
ylmethoxyj-S-
er^butylsulfanyl-l-^^-methoxy-thiazol^-yO-ben^ll-l
-indol -yl -diinethylpropionic acid (Compound 2-8);
3-{5-((S)-l-acetyl-2,3-dihydro-li7-indol-2-ylmethoxy)-
3-tertbutylsulfanyl-
l-[4-(5-methoxy-pyridin-2-yl)-benzyl]-l
-indol-2-yl}-2,2-dimeth.yl-rropionic acid (Compound
2-9);
3-{3-ierf-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-[2-(2-methyl- [l,3]dioxolan-2-yl)-ethoxy]-l
-indoI-2-yl}-2,2-dimethyl-propionic acid (Compound
2-10); 3-{3-tert- 0
butylsulfanyl-5-[(S)-l-(2-methoxy-acetyl)-2,3-dihydro-
li -mdo-2-ylmethoxy]-l-[4-(5-trifluoromethylpyridin-
2-yl)-ben2yl]-l -indol-2-yl}-2,2-dimethyl-pro rionic
acid (Compound 2-11); 2-[3-tertbutylsulfanyU-(
4-ch.loro-benzyl)-2-(2-hydroxy-2-methyl-propyl)-l
-indol-5-yloxy]-l-morpholin-4-ylethanone (Compound
3-1);
(R)-2-[3-tert-butylsulfanyl-l-(4-cWoro-benzyl)-2-(2-li
ydroxy-2-methylpropyl)-
l/?-indol-5-yloxymethyl]-pyrrolidine-l-carboxylic acid
tert-butyl ester (Compound 3-2); (R)-2- 5
[3-tert-butylsulfanyl-2-(2-h.ydroxy-2-methyl-propyl)-l
-pyridin-2-ylmethyl-l -indol-5-yloxymethyl]- ' '
pyrrolidine- 1-carboxylic acid tert-butyl ester
(Compound 3-3); l-{(R)-2-t3-tert-butylsulfanyl-l-(4-
chloro-ben2yl)-2-(2-hydroxy-2-methyl-propyl)-1
H-indol-5-yloxymethyl]- ryrrolidin-l-yl}-ethanone
(Compound 3-4);
l-{(R)-2-[3-tert-butylsulfanyl-2-(2-hydroxy-2-metliyl-
propyl)-l -pyridin-2-ylmethyll 



i -indol-5-yloxymethyl]-pyrrolidin-l-yl}-etlianone
(Compound 3-5); and(S)-2-[3-tert-burylsulfanyl-l- 0
(4-chloro-benzyl)-2-(3-hydroxy-2,2-dimethyl-propyl)-l
-indol-5-yloxymethyl]- ryrrolidine-l-carboxylic acid
tert-butyl ester (Compound 3-6). [0019] In one aspect,
provided herein is a pharmaceutical composition
comprising an effective amount of a compound provided
herein, and a pharmaceutically acceptable excipient.
[0020] In another aspect, provided herein is a method
for treating inflammation in a mammal comprising 5
administering a therapeutically effective amount of a
compound provided herein to the mammal in need. [0021]
In yet another aspect, provided herein is a method for
treating asthma in a mammal comprising administering a
therapeutically effective amount of a compound
provided herein to the mammal in need. In a further or
alternative embodiment, provided herein is a method
for treating asthma in a mammalcomprising
administering a therapeutically effective amount of a
compound provided herein, wherein Z is [C(R2) ] C(R1)
O, to the mammal in need. [0022] In another aspect,
provided herein is a method for treating respiratory
disease in a mammal comprising administering a
therapeutically effective amount of a compound
provided herein to the mammal in need. In a further or
alternative embodiment, provided herein is a method
for treating respiratory disease in a mammal
comprising administering a therapeutically effective
amount of a compound provided herein, wherein Z is
[C(R2) nC(Ri) 2O, to the mammal in need. [0023] In
another aspect, provided herein is a method for
treating cardiovascular disease in a mammal comprising
administering a therapeutically effective amount of a
compound provided herein to the mammal in need. [0024]
Any combination of the groups described above for the
various variables is contemplated herein. It is
understood that substituents and substitution patterns
on the compounds provided herein can be selected by
one of ordinary skill in the art to provide compounds
that are chemically stable and that can be synthesized
by techniques known in the art, as well as those set
forth herein. [0025] In another aspect are compounds
presented in any of Figures 8, 9, 10, or 11, or
pharmaceutically acceptable salts, pharmaceutically
acceptable N-oxides, pharmaceutically active
metabolites, pharmaceutically acceptable prodrugs, and
pharmaceutically acceptable solvates thereof, which
antagonize or inhibit FLAP and may be used to treat
patients suffering from leukotriene-dependent
conditions or diseases, including, but not limited to,
asthma, chronic obstructive pulmonary disease,
pulmonary hypertension, interstitial lung fibrosis,
rhinitis, arthritis, allergy, psoriasis, inflammatory
bowel disease, adult respiratory distress syndrome,
myocardial infarction, aneurysm, stroke, cancer,
endotoxic shock, proliferative disorders and
inflammatory conditions. [0026] In another aspect are
compounds presented in any of Tables 1, 2, or 3, or
pharmaceutically acceptable salts, pharmaceutically
acceptable N-oxides, pharmaceutically active
metabolites, pharmaceutically acceptable prodrugs, and
pharmaceutically acceptable solvates thereof, which
antagonize or inhibit FLAP-and may be used to treat
patients suffering from leukotriene-dependent
conditions or diseases, including, but not limited to,
asthma, chronic obstructive pulmonary disease,
pulmonary hypertension, interstitial lung fibrosis,
rhinitis, arthritis, allergy, psoriasis, inflammatory
bowel disease, adult respiratory distress syndrome,
myocardial infarction, aneurysm, stroke, cancer,
endotoxic shock, proliferative disorders and
inflammatory conditions. [0027] In further or
alternative embodiments, the compounds described
herein may be inhibitors of 5- lipoxygenase-activating
protein (FLAP), while in still further or alternative
embodiments, such inhibitors are selective for FLAP.
In even further or alternative embodiments, such
inhibitors have an IC50 below 50 microM in the FLAP
binding assay. [0028] In further or alternative
embodiments, the compounds described herein may be
included into pharmaceutical compositions or
medicaments used for treating a leukotriene-dependent
or leukotriene mediated condition or disease in a
patient.[0029] In another aspect the inflammatory
conditions include, but are not limited to, asthma,
chronic obstructive pulmonary disease, pulmonary
hypertension, interstitial lung fibrosis, rhinitis,
aortic aneurysm, myocardial infarction, and stroke. In
other aspects the proliferative disorders include, but
are not limited to, cancer and noncancerous disorders,
including, but not limited to, those involving the
skin or lymphatic tissues. In other aspects the
metabolic disorders include, but are not limited to,
bone remodeling, loss or gain. In additional aspects,
such conditions are iatrogenic and increases in, or
abnormal localization of, leukotrienes may be induced
by other therapies or medical or surgical procedures.
[0030] In other aspects, the methods, compounds,
pharmaceutical compositions, and medicaments described
herein may be used to prevent the cellular activation
of 5-lipoxygenase, while in other aspects the methods,
compounds, pharmaceutical compositions, and
medicaments described herein may be used to limit the
formation of leukotrienes. In other aspects, such
methods, compounds, pharmaceutical compositions, and
medicaments may comprise FLAP inhibitors disclosed
herein for the treatment of asthma by (a) lowering the
concentrations of leukotrienes in certain tissue(s) of
the body or in the entire body of a patient, (b)
modulating the activity of enzymes or proteins in a
patient wherein such enzymes or proteins are involved
in the leukotriene pathway such as, by way of example,
5-lipoxygenase-activating protein or 5-lipoxygenase,
or (c) combining the effects of (a) and (b). In yet
other aspects, the methods, compounds, pharmaceutical
compositions, and medicaments described herein may be
used in combination with other medical treatments or
surgical modalities. [0031] In one aspect are methods
for reducing/inhibiting the leukotriene synthetic
activity of 5- lipoxygenase-activating protein (FLAP)
in a mammal comprising administering to the mammal at
least once an effective amount of a compound having
the structure of any of Formula (E), Formula (E-I), or
Formula (E-H) . [0032] hi a further or alternative
embodiment, the "G" group (e.g. G1, G5, G6, G7) of any
of Formula (E), Formula (E-I), or Formula (E-II), is
any group that is used to tailor the physical and
biological properties of the molecule. Such
tailoring/modifications are achieved using groups
which modulate acidity, basicity, lipophilicity,
solubility and other physical properties of the
molecule. The physical and biological properties
modulated by such modifications to "G" include, by way
of example only, solubility, in vivo absorption, and
in vivo metabolism. In addition, in vivo metabolism
may include, by way of example only, controlling in
vivo PK properties, off-target activities, potential
toxicities associated with cypP450 interactions,
drug-drug interactions, and the like. Further,
modifications to "G" allow for the tailoring of the in
vivo efficacy of the compound through the modulation
of, by way of example, specific and non-specific
protein binding to plasma proteins and lipids and
tissue distribution in vivo. Additionally, such
tailoring/modifications to "G" allow for the design of
compounds selective for 5- lipoxygenase-activating
protein over other proteins. In further or alternative
embodiments, "G" is L2O-Q, wherein L2ois an
enzymatically cleavable linker and Q is a drug, or an
affinity moiety. In further or alternative
embodiments, the drug includes, by way of example
only, leukotriene receptor antagonists and
anti-inflammatory agents. In further or alternative
embodiments, the leukotriene receptor
antagonistsinclude, but are not limited to,
CysLTl/CysLT2 dual antagonists and CysLTl antagonists.
In further or alternative embodiments, the affinity
moiety allows for site specific binding and include,
but are not limited to, antibodies, antibody
fragments, DNA, RNA, siRNA, and ligands. [0033] Ih
another aspect are methods for modulating, including
reducing and/or inhibiting the activity of
5-lipoxygenase activating protein, directly or
indirectly, in a mammal comprising administering to
the mammal at least once an effective amount of at
least one compound having the structure of any of
Formula (E), Formula (E-I), or Formula (E-IT). [0034]
In another aspect are methods for modulating,
including reducing and/or inhibiting, the activity of
leukotrienes in a mammal, directly or indirectly,
comprising administering to the mammal at least once
an effective amount of at least one compound having
the structure of any of Formula (E), Formula (E-I), or
Formula (E-II). [0035] In another aspect are methods
for treating leukotriene-dependent or leukotriene
mediated conditions or diseases, comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E), Formula (E-I), or Formula
(E-IT). [0036] In another aspect are methods for
treating inflammation comprising administering to the
mammal at least once an effective amount of at least
one compound having the structure of any of Formula
(E), Formula (E-I), or Formula (E-II). [0037] In
another aspect are methods for treating respiratory
diseases comprising administering to the mammal at
least once an effective amount of at least one
compound having the structure of any of Formula (E),
Formula (E-I), or Formula (E-II). In a further
embodiment of this aspect, the respiratory disease is
asthma. In a further embodiment of this aspect, the
respiratory disease includes, but is not limited to,
adult respiratory distress syndrome and allergic
(extrinsic) asthma, non-allergic (intrinsic) asthma,
acute severe asthma, chronic asthma, clinical asthma,
nocturnal asthma, allergen-induced asthma,
aspirin-sensitive asthma, exercise-induced asthma,
isocapnic hyperventilation, child-onset asthma,
adultonset asthma, cough-variant asthma, occupational
asthma, steroid-resistant asthma, seasonal asthma,
[0038] In another aspect are methods for treating
chronic obstructive pulmonary disease comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E), Formula (E-I), or Formula
(E-II). In a further embodiment of this aspect,
chronic obstructive pulmonary disease includes, but is
not limited to, chronic bronchitis or emphysema,
pulmonary hypertension, interstitial lung fibrosis
and/or airway inflammation and cystic fibrosis. [0039]
In another aspect are methods for preventing increased
mucosal secretion and/or edema in a disease or
condition comprising administering to the mammal at
least once an effective amount of at least one
compound having the structure of any of Formula (E),
Formula (E-I), or Formula (E-II). [0040] In another
aspect are methods for treating vasoconstriction,
atherosclerosis and its sequelae myocardial ischemia,
myocardial infarction, aortic aneurysm, vasculitis and
stroke comprising administering to the mammal an
effective amount of a compound having the structure of
any of Formula (E), Formula (E-I), or Formula
(E-II).[0041] i another aspect are methods for
treating organ reperfiision injury following organ
ischemia and/or endotoxic shock comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E), Formula (E-I), or Formula
(E-H). {0042} In another aspect are methods for
reducing the constriction of blood vessels in a mammal
comprising administering to the mammal at least once a
effective amount of at least one compound having the
structure of any of Formula (E), Formula (E-I), or
Formula (E-H). [0043] In another aspect are methods
for lowering or preventing an increase in blood
pressure of a mammal comprising administering to the
mammal at least once an effective amount of at least
one compound having the structure of any of Formula
(E), Formula (E-I), or Formula (E-II). [0044] In
another aspect are methods for preventing eosinophil
and/or basophil and/or dendritic cell and/or
neutrophil and/or monocyte recruitment comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E) Formula (E-I), or Formula (E-H).
[0045] A former aspect are methods for the prevention
or treatment of abnormal bone remodeling, loss or
gain, including diseases or conditions as, by way of
example, osteopenia, osteoporosis, Paget's disease,
cancer and other diseases comprising administering to
the mammal at least once an effective amount of at
least one compound having the structure of any of
Formula (E), Formula (E-I), or Formula (E-H). [0046]
In another aspect are methods for preventing ocular
inflammation and allergic conjunctivitis, vernal
keratoconjunctivitis, and papillary conjunctivitis
comprising administering to the mammal at least once
an effective amount of at least one having the
structure of any of Formula (E), Formula (E-I), or
Formula (E-H). [0047] In another aspect are methods
for treating CNS disorders comprising administering to
the mammal at least once an effective amount of at
least one compound having the structure of any of
Formula (E), Formula (E-I), or Formula (E-II). CNS
disorders include, but are not limited to, multiple
sclerosis, Parkinson's disease, Alzheimer's disease,
stroke, cerebral ischemia, retinal ischemia, post
surgical cognitive dysfunction, migraine, peripheral
neuropathy/neuropathic pain, spinal cord injury,
cerebral edema and head injury. [0048] A further
aspect are methods for the treatment of cancer
comprising administering to the mammal at least once
an effective amount of at least one compound having
the structure of any of Formula (E), Formula (E-I), or
Formula (E-II). The type of cancer may include, but is
not limited to, pancreatic cancer and other solid or
hematological tumors. [0049] In another aspect are
methods for treating endotoxic shock and septic shock
comprising administering to the mammal at least once
an effective amount of at least one compound having
the structure of any of Formula (E), Formula (E-I), or
Formula (B-H). [0050] In another aspect are methods
for treating rheumatoid arthritis and osteoarthritis
comprising administering to the mammal at least once
an effective amount of at least one compound having
the structure of any of Formula (E), Formula (E-I), or
Formula (E-II).[0051] In another aspect are 'methods
for preventing increased GI diseases comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E), Formula (E-I), or Formula
(E-Ef). Such diseases include, by way of example only,
chronic gastritis, eosinophilic gastroenteritis, and
gastric motor dysfunction. [0052] A further aspect are
methods for treating kidney diseases comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E), Formula (E-I), or Formula
(E-IT). Such diseases include, by way of example only,
glomerulonephritis, cyclosporine nephrotoxicity renal
ischemia reperfusion. [0053] In another aspect are
methods for preventing or treating acute or chronic
renal insufficiency comprising administering to the
mammal at least once an effective amount of at least
one compound having the structure of any of Formula
(E), Formula (E-I), or Formula (E-II). [0054] In
another aspect are methods for treating type II
diabetes comprising administering to the mammal at
least once an effective amount of at least one
compound having the structure of any of Formula (E),
Formula (E-I), or Formula (E-IT). [0055] In another
aspect are methods to diminish the inflammatory
aspects of acute infections within one or more solid
organs or tissues such as the kidney with acute
pyelonephritis. [0056] In another aspect are methods
for preventing or treating acute or chronic disorders
involving recruitment or activation of eosinophils
comprising administering to the mammal at least once
an effective amount of at least one compound described
herein. [0057] In another aspect are methods for
preventing or treating acute or chronic erosive
disease or motor dysfunction of the gastrointestinal
tract caused by non-steroidal anti-inflammatory drugs
(including selective or non-selective cyclooxygenase -
1 or -2 inhibitors) comprising administering to the
mammal at least once an effective amount of at least
one compound described herein. [0058] A further aspect
are methods for the prevention or treatment of
rejection or dysfunction in a transplanted organ or
tissue comprising administering to the mammal at least
once an effective amount of ' at least one compound
described herein. [0059] In another aspect are methods
for treating inflammatory responses of the skin
comprising administering to the mammal at least once
an effective amount of at least one compound described
herein. Such inflammatory responses of the skin
include, by way of example, dermatitis, contact
dermatitis, eczema, urticaria, rosacea, and scarring.
In another aspect are methods for reducing psoriatic
lesions in the skin, joints, or other tissues or
organs, comprising administering to the mammal an
effective amount of a first compound having the
structure of any of Formula (E), Formula (E-I), or
Formula (E-IT). [0060] A further aspect are methods
for the treatment of cystitis, including, by way of
example only, interstitial cystitis, comprising
administering to the mammal at least once an effective
amount of at least one compound having the structure
of any of Formula (E), Formula (E-I), or Formula
(E-II). [0061] A further aspect are methods for the
treatment of metabolic syndromes such as Familial
Mediterranean Fever comprising administering to the
mammal at least once an effective amount of at least
one compound having the structure of any of Formula
(E), Formula (E-I), or Formula (E-II).[0062] In a
further aspect are methods to treat hepatorenal
syndrome comprising administering to the mammal at
least once an effective amount of at least one
compound described herein. [0063] In another aspect is
the use of a compound described herein, in the
manufacture of a medicament 



for treating an inflammatory disease or condition in
an animal in which the activity of at least one
leukotriene protein contributes to the pathology
and/or symptoms of the disease or condition. In one
embodiment of this aspect, the leukotriene pathway
protein is 5-liroxygenase-activating protein (FLAP).
In another or further embodiment of this aspect, the
inflammatory disease or conditions are respiratory,
cardiovascular, or proliferative diseases. [0064] In
any of the aforementioned aspects are further
embodiments in which administration is enteral,
parenteral, or both, and wherein (a) the effective
amount of the compound is systemically administered to
the mammal; and/or (b) the effective amount of the
compound is administered orally to the mammal; and/or
(c) the effective amount of the compound is
intravenously administered to the mammal; and/or (d)
the effective amount of the compound administered by
inhalation; and/or (e) the effective amount of the
compound is administered by nasal administration; or
and/or (f) the effective amount of the compound is
administered by injection to the mammal; and/or (g)
the effective amount of the compound is administered
topically (dermal) to the mammal; and/or (h) the
effective amount of the compound is administered by
ophthalmic administration; and/or (i) the effective
amount of the compound is administered rectally to the
mammal. [0065] In any of the aforementioned aspects
are further embodiments in which the mammal is a
human, including embodiments wherein (a) the human has
an asthmatic condition or one or more other
condition(s) selected from the group consisting of
allergic (extrinsic) asthma, non-allergic (intrinsic)
asthma, acute severe asthma, chronic asthma, clinical
asthma, nocturnal asthma, allergen-induced asthma,
aspirin-sensitive asthma, exercise-induced asthma,
isocapnic hyperventilation, child-onset asthma,
adult-onset asthma, cough-variant asthma, occupational
asthma, steroid-resistant asthma, or seasonal asthma,
or chronic obstructive pulmonary disease, or pulmonary
hypertension or interstitial lung "fibrosis. In any of
the aforementioned aspects are further embodiments in
which the mammal is an animal model for pulmonary
inflammation, examples of which are provided herein.
[0066] In any of the aforementioned aspects are
further embodiments comprising single administrations
of the effective amount of the compound, including
further embodiments in which (i) the compound is
administered once; (ii) the compound is administered
to the mammal multiple times over the span of one day;
(iii) continually; or (iv) continuously. [0067] In any
of the aforementioned aspects are further embodiments
comprising multiple administrations of the effective
amount of the compound, including further embodiments
in which (i) the compound is administered in a single
dose; (ii) the time between multiple administrations
is every 6 hours; (iii) the compound is administered
to the mammal every 8 hours;. In further or
alternative embodiments, the method comprises a drug
holiday, wherein the administration of the compound is
temporarily suspended or the dose of the compound
being administered is temporarily reduced; at the
endof the drug holiday, dosing of the compound is
resumed. The length of the drug holiday can vary from
2 days to 1 year. [0068] In any of the aforementioned
aspects involving the treatment of leukotriene
dependent diseases or conditions are further
embodiments comprising administering at least one
additional agent, each agent may b e administered in
any order, including, by way of example, an
anti-inflammatory agent, a different compound having
the structure of any of Formula (E), Formula (E-I), or
Formula (E-II), a CysLTi receptor antagonist, or a
CysLTyCysLT 2 dual receptor antagonist. In further or
alternative embodiments, the CySLT1 antagonist is
selected from montelukast (Singulair(tm):
[l-[[l-[3-[2-[(7-chloro-2-
quinolyl)]vinyl]phenyl]-3-[2-(l-hydroxy-l-methyl-ethyl
)phenyl]- propyl]sulfanylmethyl]cyclopropyl]acetic
acid), zafrlukast (Accolate(tm):
3-[[2-methoxy-4-(otolylsulfonylcarbamoyl)
phenyl]methyl]-l-methyl-lH-indol-5-yl]aminoformic acid
cyclopentyl ester) or pranlukast (Onon(tm):
4-oxo-8-[p-(4-phenylbutyloxy)benzoylamino]-2-tetrazol-
5-yl)-4H-l -benzopyran) [0069] In further or
alternative embodiments, the anti-inflammatory agent
includes, but is not limited to, non-steroidal
anti-inflammatory drugs such as a cyclooxygenase
inhibitor (COX-I and/or COX-2), lipoxygenase
inhibitors and steroids such as prednisone or
dexamethasone. In further or alternative embodiments,
the anti-inflammatory agent is selected from the group
consisting of Arthrotec(r), Asacol, Auralgan(r),
Azulfidine, Daypro, etodolac, Ponstan, Salofalk,
Solu-Medrol, aspirin, indomethacin (Indocin(tm)),
rofecoxib (Vioxx(tm)), celecoxib (Celebrex(tm)),
valdecoxib (Bextra(tm)), diclofenac, etodolac,
ketoprofen, Lodine, Mobic, nabumetone, naproxen,
piroxicam, Celestone, prednisone, Deltasone, or any
generic equivalent thereof. [0070] In any of the
aforementioned aspects involving the treatment of
proliferative disorders, including cancer, are further
embodiments comprising administering at least one
additional agent selected from the group consisting of
alemtuzumab, arsenic trioxide, asparaginase (pegylated
or non-), bevacizumab, cetuximab, platinum-based
compounds such as cisplatin, cladribine,
daunorubicin/doxorubicin/idarubicin, irinotecan,
fludarabine, 5-fluorouracil, gemtuzumab, methotrexate,
Paclitaxel(tm), taxol, temozolomide, th oguanirie', or
classes ofdrugs including hormones (an antiestrogen,
an antiandrogen, or gonadotropin releasing hormone
analogues, interferons such as alpha interferon,
nitrogen mustards such as busulfan or melphalan or
mechlorethamine, retinoids such as tretinoin,
topoisomerase inhibitors such as irinotecan or
topotecan, tyrosine kinase inhibitors such as
gefinitinib or imatinib, or agents to treat signs or
symptoms induced by such therapy including
allopurinol, filgrastim,
granisetron/ondansetron/palonosetron, dronabinol.
[0071] In any of the aforementioned aspects involving
the therapy of transplanted organs or tissues or cells
are further embodiments comprising administering at
least one additional agent selected from the group
consisting of azathioprine, a corticosteroid,
cyclophosphamide, cyclosporin, dacluzimab,
mycophenolate mofetil, OKT3, rapamycin, tacrolimus, or
thymoglobulin. [0072] In any of the aforementioned
aspects involving the therapy of interstitial cystitis
are further embodiments comprising administering at
least one additional agent selected from
dimethylsulfoxide, omalizumab, and pentosan
polysulfate.[0073] In any of the aforementioned
aspects involving the therapy of disorders of bone are
further embodiments comprising administering at least
one additional agent selected from the group
consisting of minerals, vitamins, bisphosphonates,
anabolic steroids, parathyroid hormone or analogs, and
cathepsin K inhibitors dronabinol. [0074] Ia any of
the aforementioned aspects involving the prevention or
treatment of inflammation are further embodiments
comprising: (a) monitoring inflammation in a mammal;
(b) measuring bronchoconstriction in a mammal; (c)
measuring eosinophil and/or basophil and/or dendritic
cell and/or neutrophil and/or monocyte and/or
lymphocyte recruitment in a mammal; (d) monitoring
mucosal secretion in a mammal; (e) measuring mucosal
edema in a mammal; (e) measuring levels OfLTB in the
calcium ionophore-challenged blood of a mammal; (f)
measuring levels OfLTE 4 in the urinary excretion of a
mammal; or (g) identifying a patient by measuring
leukotriene-driven inflammatory biomarkers such as
LTB4, LTC4, 11-6, CRP, SAA, MPO, EPO, MCP-I, MEP-a,
sICAMs, 11-4, 11-13. [0075] In any of the
aforementioned aspects involving the prevention or
treatment of leukotrienedependent or leukotriene
mediated diseases or conditions are further
embodiments comprising identifying patients by
screening for a leukotriene gene haplotype. In further
or alternative embodiments the leukotriene gene
haplotype is a leukotriene pathway gene, while in
still further or alternative embodiments, the
leukotriene gene haplotype is a
5-lipoxygenase-activating protein (FLAP) haplotype.
[0076] In any of the aforementioned aspects involving
the prevention or treatment of leukotrienedependent or
leukotriene mediated diseases or conditions are
further embodiments comprising identifying patients by
monitoring the patient for either: i) at least one
leukotriene related inflammatory biomarker; or ii) at
least one functional marker response to a leukotriene
modifying agent; or iii) at least one leukotriene
related inflammatory biomarker and at least one
functional marker response to a leukotriene modifying
agent. m further or alternative embodiments, the
leukotriene-related inflammatory biomarkers are
selected from the group consisting OfLTB 4, cysteinyl
leukotrienes, CRP, SAA, MPO, EPO, MCP-I, MlP- a,
sICAM, IL-6, IL-4, and EL,- 13, while in still further
or alternative embodiments, the functional marker
response is significant lung volume (FEVl). [0077] In
any of the aforementioned aspects involving the
prevention or treatment of leukotrienedependent or
leukotriene mediated diseases or conditions are
further embodiments comprising identifying patients by
either: i) screening the patient for at least one
leukotriene gene SNP and/or haplotypeincluding S P ' s
in intronic or exonic locations; or ii) monitoring the
patient for at least one leukotriene related
inflammatory biomarker; or ii) monitoring the patient
for at least one functional marker response to a
leukotriene modifying agent hi further or alternative
embodiments, the leukotriene gene SNP or haplotype is
a leukotriene pathway gene. In still further or
alternative embodiments, the leukotriene gene SNP or
haplotype is a 5-lipoxygenase-activating protein
(FLAP) SNP or haplotype. In further or alternative
embodiments, the leukotriene-related inflammatory
biomarkers are selected from the group consisting of
LTB4, cysteinyl leukotrienes, CKP, SAA, MPO, EPO,
MCP-I, MlP- a, sICAM, IL-6, IL-4, and IL-13, while in
still further or alternative embodiments, the
functional marker response is significant lung volume
(FEVl). [0078] In any of the aforementioned aspects
involving the prevention or treatment of
leukotrienedependent or leukotriene mediated diseases
or conditions are further embodiments comprising
identifying patients by at least two of the following:
i) screening the patient for at least one leukotriene
gene SNP or haplotype; ii) monitoring the patient for
at least one leukotriene related inflammatory
biomarker; ii) monitoring the patient for at least one
functional marker response to a leukotriene modifying
agent. In further or alternative embodiments, the
leukotriene gene SNP or haplotype is a leukotriene
pathway gene. In still further or alternative
embodiments, the leukotriene gene SNP or haplotype is
a 5- lipoxygenase-activating protein (FLAP) SNP or
haplotype. In further or alternative embodiments, the
leukotriene-related inflammatory biomarkers are
selected from the group consisting OfLTB4, cysteinyl
leukotrienes, CRP, SAA, MPO, EPO, MCP-I, MlP- a,
sICAM, IL-6, IL-4, and IL-13, while in still further
or alternative embodiments, the functional marker
response is significant lung volume (FEVl). [0079] In
any of the aforementioned aspects involving the
prevention or treatment of leukotrienedependent or
leukotriene mediated diseases or conditions are
further embodiments comprising identifying patients
by: i) screening the patient for at least one
leukotriene gene SNP or haplotype; and ii) monitoring
the patient for at least one leukotriene related
inflammatory biomarker; and ii) monitoring the patient
for at least one functional marker response to a
leukotriene modifying agent. In further or alternative
embodiments, the leukotriene gene SNP or haplotype is
a leukotriene pathway gene: In still further or
alternative embodiments; the leukotriene gene SNP or
haplotype is a 5- lipoxygenase-activating protein
(FLAP) SNP or haplotype. In further or alternative
embodiments, the leukotriene-related inflammatory
biomarkers are selected from the group consisting
OfLTB4, cysteinyl leukotrienes, CRP, SAA, MPO,
EPO3MCP-I, MlP- a, sICAM, IL-6, IL-4, and IL-13, while
in still further or alternative embodiments, the
functional marker response is significant lung volume
(FEVl). [0080] In another aspect is the prevention or
treatment of leukotriene-dependent or leukotriene
mediated diseases or conditions comprising
administering to a patient an effective amount of a
FLAP modulator, wherein the patients has been
identified using information obtained by: i) screening
the patient for at least one leukotriene gene SNP or
haplotype; and ii) monitoring the patient for at least
one leukotriene related inflammatory biomarker; and
ii) monitoring the patient for at least one functional
marker response to a leukotriene modifying agent.In
further or alternative embodiments, the FLAP modulator
is a FLAP inhibitor. In further or alternative
embodiments, the leukotriene gene SNP or haplotype is
a leukotriene pathway gene. In still further or
alternative embodiments, the leukotriene gene SNP or
haplotype is a 5-lipoxygenase-activating protein
(FLAP) SNP or haplotype. In further or alternative
embodiments, the leukotriene-related inflammatory
biomarkers are selected from the group consisting
OfLTB 4, cysteinyl leukotrienes, CRP, SAA, MPO, EPO,
MCP-I, MIP-oc, sICAM, IL-6, IL-4, and IL-13, while in
still further or alternative embodiments, the
functional marker response is significant lung volume
(FEVl). In further or alternative embodiments, the
information obtained from the three diagnostic methods
may be used in an algorithm in which the information
is analyzed to identify patients in need of treatment
with a FLAP modulator, the treatment regimen, and the
type of FLAP modulator used. [0081] Ih any of the
aforementioned aspects the leukotriene-dependent or
leukotriene mediated diseases or conditions include,
but are not limited to, asthma, chronic obstructive
pulmonary disease, pulmonary hypertension,
interstitial lung fibrosis, rhinitis, arthritis,
allergy, inflammatory bowel disease, adult respiratory
distress syndrome, myocardial infarction, aneurysm,
stroke, cancer, and endotoxic shock. Certain Chemical
Terminology [0082] Unless otherwise stated, the
following terms used in this application, including
the specification and claims, have the definitions
given below. It must be noted that, as used in the
specification and the appended claims, the singular
forms "a," "an" and "the" include plural referents
unless the context clearly dictates otherwise.
Definition of standard chemistry terms maybe found in
reference works, including Carey and Sundberg
"ADVANCEDORGANIC CHEMISTRY4TH ED." VOIS. A (2000) and
B (2001), Plenum Press, New York. Unless otherwise
indicated, conventional methods of mass spectroscopy,
NMR, HPLC, protein chemistry, biochemistry,
recombinant DNA techniques and pharmacology, within
the skill of the art are employed. In this
application, the use of "or" means "and/or" unless
stated otherwise. Furthermore, use of the term
"including" as well as other forms, such as "include",
"includes," and "included," is not limiting. [0083] An
"alkoxy" group refers -to a (alkyl)O- group, where
alkyl is as defined herein. [0084] An "alkyl" group
refers to an aliphatic hydrocarbon group. The alkyl
moiety may be a "saturated alkyl" group, which means
that it does not contain any alkene or alkyne
moieties. The alkyl moiety may also be an "unsaturated
alkyl" moiety, which means that it contains at least
one alkene or alkyne moiety. An "alkene" moiety refers
to a group consisting of at least two carbon atoms and
at least one carboncarbon double bond, and an "alkyne"
moiety refers to a group consisting of at least two
carbon atoms and at least one carbon-carbon triple
bond. The alkyl moiety, whether saturated or
unsaturated, may be branched, straight chain, or
cyclic. [0085] The "alkyl" moiety may have 1 to 10
carbon atoms (whenever it appears herein, a numerical
range such as " 1 to 10" refers to each integer in the
given range; e.g., " 1 to 10 carbon atoms" means that
the alkyl group may consist of 1 carbon atom, 2 carbon
atoms, 3 carbon atoms, etc., up to and including 10
carbon atoms, although the present definition also
covers the occurrence of the term "alkyl" where no
numerical range is designated). The alkyl group could
also be a "lower alkyl" having 1 to 5 carbonatoms. The
alkyl group of the compounds described herein may be
designated as "C1-C4 alkyl" or similar designations.
By way of example only, "C1-C4 alkyl" indicates that
there are one to four carbon atoms in the alkyl chain,
i.e., the alkyl chain is selected from the group
consisting of methyl, ethyl, propyl, isopropyl,
n-butyl, iso-butyl, sec-butyl, and t-butyl. Typical
alkyl groups include, but are in no way limited to,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tertiary butyl, pentyl, hexyl, ethenyl, propenyl,
butenyl, cyclopropyl, cyclobutyl, cyclopenryl,
cyclohexyl, and the like. [0086] The term "alkylamine"
refers to the -N(alkyl) xHy group, where x and y are
selected from the group x=l, y=l and x=2, y=0. When
x=2, the alkyl groups, taken together, can optionally
form a cyclic ring system. [0087] The term "alkenyl"
refers to a type of alkyl group in which the first two
atoms of the alkyl group form a double bond that is
not part of an aromatic group. That is, an alkenyl
group begins with the atoms -C(R)=C-R, wherein R
refers to the remaining portions of the alkenyl group,
which may be the same or different. Non-limiting
examples of an alkenyl group include -CH=CH,
-C(CH3)=CH, -CH=CCH 3 and - C(CH3)=CCH 3. The alkenyl
moiety may be branched, straight chain, or cyclic (in
which case, it would 



also be known as a "cycloalkenyl" group). [0088] The
term "alkynyl" refers to a type of alkyl group in
which the first two atoms of the alkyl group form a
triple bond. That is, an alkynyl group begins with the
atoms -C -R, wherein R refers to the remaining
portions of the alkynyl group, which may be the same
or different. Non-limiting examples of an alkynyl
group include -C -CH, -C CH 3 and - C CCH2CH3. The "R"
portion of the alkynyl moiety may be branched,
straight chain, or cyclic. [0089] An "amide" is a
chemical moiety with formula -C(O)NHR or -NHC(O)R,
where R is selected from the group consisting of
alkyl, cycloalkyl, aryl, heteroaryl (bonded through a
ring carbon) and heteroalicyclic (bonded through a
ring carbon). An amide may be an amino acid or a
peptide molecule attached to a compound of any of
Formula (E), Formula (E-I), or Formula (E-II), thereby
forming a prodrug. Any amine, or carboxyl side chain
on the compounds described herein can be amidifed. The
procedures and specific groups to make such amides are
known to those of skill in the art and can readily be
found in reference sources such as Greene and Wuts,
Protective Groups in Organic Synthesis, 3 Ed., John
Wiley & Sons, New York, NY, 1999, which is
incorporated herein by reference in its entirety.
[0090] The term "aromatic" or "aryl" refers to an
aromatic group which has at least one ring having a
conjugated pi electron system and includes both
carbocyclic aryl (e.g., phenyl) and heterocyclic aryl
(or "heteroaryl" or "heteroaromatic") groups {e.g.,
pyridine). The term includes monocyclic or fused-ring
polycyclic {i.e., rings which share adjacent pairs of
carbon atoms) groups. The term "carbocyclic" refers to
a compound which contains one or more covalently
closed ring structures, and that the atoms forming the
backbone of the ring are all carbon atoms. The term
thus distinguishes carbocyclic from heterocyclic rings
in which the ring backbone contains at least one atom
which is different from carbon. [0091] The term "bond"
or "single bond" refers to a chemical bond between two
atoms, or two moieties when the atoms joined by the
bond are considered to be part of larger substructure.
[0092] A "cyano" group refers to a -CN group.[0093]
The term "cycloalkyl" refers to a monocyclic or
polycyclic radical that contains only carbon and
hydrogen, and may be saturated, partially unsaturated,
or fully unsaturated. Cycloalkyl groups include groups
having from 3 to 10 ring atoms. Illustrative examples
of cycloalkyl groups include the following moieties:
[0094] The term "ester" refers to a chemical moiety
with formula -COOR, where R is selected from the group
consisting of alkyl, cycloalkyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic
(bonded through a ring carbon). Any hydroxy, or
carboxyl side chain on the compounds described herein
can be esterified. The procedures and specific groups
to make such esters are known to those of skill in the
art and can readily be found in reference sources such
as Greene and Wuts, Protective Groups in Organic
Synthesis, 3rd Ed., John Wiley & Sons, New York, NY,
1999, which is incorporated herein by reference in its
entirety .The term "halo" or, alternatively, "halogen"
means fluoro, chloro, bromo or iodo. [0095] The terms
"haloalkyl," "haloalkenyl," "haloalkynyl" and
"haloalkoxy" include alkyl, alkenyl, alkynyl and
alkoxy structures that are substituted with one or
more halo groups or with combinations thereof. The
terms "fluoroalkyl" and "fluoroalkoxy" include
haloalkyl and haloalkoxy groups, respectively, in
which the halo is fluorine. [0096] The terms
"heteroalkyl" "heteroalkenyl" and "heteroalkynyl"
include optionally substituted alkyl, alkenyl and
alkynyl' radicals and which have :one or more skeletal
chain atoms selected from an atom other than carbon,
e.g., oxygen, nitrogen, sulfur, phosphorus or
combinations thereof. [0097] The terms "heteroaryl"
or, alternatively, "heteroaromatic" refers to an aryl
group that includes one or more ring heteroatoms
selected from nitrogen, oxygen and sulfur. An
N-containing "heteroaromatic" or "heteroaryl" moiety
refers to an aromatic group in which at least one of
the skeletal atoms of the ring is a nitrogen atom. The
polycyclic heteroaryl group may be fused or non-fused.
Illustrative examples of heteroaryl groups include the
following moieties:and the like. [0098] The term
"heterocycle" refers to heteroaromatic and
heteroalicyclic groups containing one to four
heteroatoms each selected from O, S and N, wherein
each heterocyclic group has from 4 to 10 atoms in its
ring system, and with the proviso that the ring of
said group does not contain two adjacent O or S atoms.
Non-aromatic heterocyclic groups include groups having
only 4 atoms in their ring system, but aromatic
heterocyclic groups must have at least 5 atoms in
their ring system. The heterocyclic groups include
benzo-fused ring systems. An example of a 4-membered
heterocyclic group is azetidinyl (derived from
azetidine). An example of a 5-membered heterocyclic
group is thiazolyl. An example of a 6-membered
heterocyclic group is pyridyl, and an example of a
10-membered heterocyclic group is quinolinyl. Examples
of non-aromatic heterocyclic groups are pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, azetidinyl,
oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydro ryridinyl, 2-pyrrolinyl,
3-pyrrolinyl, indolinyl, 2H-ryranyl, 4H-pyranyl,
dioxanyl, l,3-dioxolanyl,pyrazolinyl, dithianyl,
dithiolanyl, dihydropyranyl, dihydrothienyl,
dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3- azabicyclo[3.1.0]hexanyl,
3-azabicyclo[4.1.0]heptanyl, 3H-indolyl and
quinolizinyl. Examples of aromatic heterocyclic groups
are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from
the groups listed above, may be C-attached or
Nattached where such is possible. For instance, a
group derived from pyrrole may be pyrrol- 1-yl
(Nattached) or pyrrol-3-yl (C-attached). Further, a
group derived from imidazole may be imidazol-1-yl or
imidazol-3-yl (both N-attached) or imidazol-2-yl,
imidazol-4-yl or imidazol-5-yl (all C-attached). The
heterocyclic groups include benzo-fused ring systems
and ring systems substituted with one or two oxo (=O)
moieties such as pyrrolidin-2-one. [0099] A
"heteroalicyclic" group refers to a cycloalkyl group
that includes at least one heteroatom selected from
nitrogen, oxygen and sulfur, i.e., non-aromatic
heterocycle groups. The radicals may be fused with an
aryl or heteroaryl. Illustrative examples of
heterocycloalkyl groups, also referred to as
heteroalicyclic groups, include:and the like. The term
heteroalicyclic also includes all ring forms of the
carbohydrates, including but not limited to the
monosaccharides, the disaccharides and the
oligosaccharides. [00100] The term "membered ring" can
embrace any cyclic structure. The term "membered" is
meant to denote the number of skeletal atoms that
constitute the ring. Thus, for example, cyclohexyl,
pyridine, pyran and thiopyran are 6-membered rings and
cyclopentyl, pyrrole, furan, and thiophene are 5-
membered rings. [00101] An "isocyanato" group refers
to a -NCO group. [00102] An "isothiocyanato" group
refers to a -NCS group. [00103] A "mercaptyl" group
refers to a (alkyl)S- group. [00104] The term "moiety"
refers to a specific segment or functional group of a
molecule. Chemical moieties are often recognized
chemical entities embedded in or appended to a
molecule. [00105] A "sulfinyl" group refers to a
-S(=O)-R, where R is selected from the group
consisting of alkyl, cycloalkyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic
(bonded through a ring carbon) [00106] A "sulfonyl"
group refers to a -SC=O)2-R, where R is selected from
the group consisting of alkyl, cycloalkyl, aryl,
heteroaryl (bonded through a ring carbon) and
heteroalicyclic (bonded through a ring carbon) [00107]
A "thiocyanato" group refers to a -CNS group. [00108]
The term "optionally substituted" or "substituted"
means that the referenced group may be substituted
with one or more additional group(s) individually and
independently selected from alkyl, cycloalkyl, aryl,
heteroaryl, heteroalicyclic, hydroxy, alkoxy, aryloxy,
mercapto, alkylthio, arylthio, alkylsulfoxide,
arylsulfoxide, alkylsulfone, arylsulfone, cyano, halo,
carbonyl, thiocarbonyl, isocyanato, thiocyanato,
isothiocyanato, nitro, perhaloalkyl, perfluoroalkyl,
silyl, and amino, including mono- and di-substituted
amino groups, and the protected derivatives thereof.
By way of example an optional substituents may may be
L R , wherein each L5is independently selected from a
bond, -O-, -CC=O)-, -S-, - S(O)-, -S(O) 2-, -NH-,
-NHC(O)-, -C(O)NH-, S(O)JS[H-, -NHS(O) 2, -OC(O)NH-,
-NHC(O)O-, - (substituted or unsubstituted Ci-C
alkyl), or -(substituted or unsubstituted C2-C6
alkenyl); and each Rs is independently selected from
H, (substituted or unsubstituted lower alkyl),
(substituted or unsubstituted lower cycloalkyl),
heteroaryl, or heteroalkyl. The protecting groups that
may form the protectivederivatives of the above
substituents are known to those of skill in the art
and may be found in references such as Greene and
Wuts, above. [00109] The compounds presented herein
may possess one or more stereocenters and each center
may exist in the R or S configuration. The compounds
presented herein include all diastereomeric,
enantiomeric, and epimeric forms as well as the
appropriate mixtures thereof. Stereoisomers may be
obtained, if desired, by methods known in the art as,
for example, the separation of stereoisomers by chiral
chromatographic columns. [00110] The methods and
formulations described herein include the use of
N-oxides, crystalline forms (also known as
polymorphs), or pharmaceutically acceptable salts of
compounds described herein, as well as active
metabolites of these compounds having the same type of
activity. In some situations, compounds may exist as
tautomers. All tautomers are included within the scope
of the compounds presented herein. In addition, the
compounds described herein can exist in unsolvated as
well as solvated forms with pharmaceutically
acceptable solvents such as water, ethanol, and the
like. The solvated forms of the compounds presented
herein are also considered to be disclosed herein.
Certain Pharmaceutical Terminology [00111] The term
"acceptable" with respect to a formulation,
composition or ingredient, as used herein, means
having no persistent detrimental effect on the general
health of the subject being treated. [00112] The term
"agonist," as used herein, refers to a molecule such
as a compound, a drug, an enzyme activator or a
hormone modulator which enhances the activity of
another molecule or the activity of a receptor site.
[00113] The term "antagonist," as used herein, refers
to a molecule such as a compound, a drug, an enzyme
inhibitor, or a hormone modulator, which diminishes,
or prevents the action of another molecule or the
activity of a receptor site. [00114] The term "asthma"
as used herein refers to any disorder of the lungs
characterized by variations in pulmonary gas flow
associated with airway constriction of whatever cause
(intrinsic, extrinsic, or both; allergic or
non-allergic). The-term asthma may be used with one or
more adjectives to indicate cause. [00115] The term
"bone disease,' as used herein, refers to a disease or
condition of the bone, including, but not limited to,
inapproriate bone remodeling, loss or gain,
osteopenia, osteomalacia, osteof brosis, and Paget's
disease [Garcia, "Leukotriene B4 stimulates
osteoclastic bone resorption both in mtro and in
vivo", J Bone Miner Res. 1996;ll:1619-27]. [00116] The
term "cardiovascular disease," as used herein refers
to diseases affecting the heart or blood vessels or
both, including but not limited to: arrhythmia;
atherosclerosis and its sequelae; angina; myocardial
ischemia; myocardial infarction; cardiac or vascular
aneurysm; vasculitis, stroke; peripheral obstructive
arteriopathy of a limb, an organ, or a tissue;
reperfusion injury following ischemia of the brain,
heart or other organ or tissue;endotoxic, surgical, or
traumaticshock; hypertension, valvular heart disease,
heart failure, abnormal blood pressure; shock;
vasoconstriction (including that associated with
migraines); vascular abnormality, inflammation,
insufficiency limited to a single organ or tissue.
[Lotzer K et ah, "The 5-lipoxygenase pathway in
arterial wall biology and atherosclerosis", Biochim
BiophysActa 2005;1736:30-7; Helgadottir A et al., "The
gene encoding 5-lipoxygenase activating protein
confers risk of myocardial infarction and stroke', Nat
Genet. 2004 Mar;36(3):233-9. Epub 2004 Feb 8; [Heise
CE, Evans JF et al., "Characterization of the human
cysteinyl leukotriene 2 receptor", J Biol Chem. 2000
Sep 29;275(39):30531-6]. [00117] The term "cancer,' as
used herein refers to an abnormal growth of cells
which tend to proliferate in an uncontrolled way and,
in some cases, to metastasize (spread). The types of
cancer include, but is not limited to, solid tumors
(such as those of the bladder, bowel, brain, breast,
endometrium, heart, kidney, lung,lymhatic tissue
(lymphoma), ovary, pancreas or other endocrine organ
(thyroid), prostate, skin (melanoma) or hematological
tumors (such as the leukemias) [Ding XZ et ah, "A
novel antipancreatic cancer agent, LY293111",
Anticancer Drugs . 2005 Jun;16(5):467-73. Review; Chen
X et al, "Overexpression of 5-lipoxygenase in rat and
human esophageal adenocarcinoma and inhibitory effects
of zileuton andcelecoxib on carcinogenesis", Clin
Cancer Res. 2004 Oct l;10(19):6703-9]. [00118] The
term "carrier," as used herein, refers to relatively
nontoxic chemical compounds or agents that facilitate
the incorporation of a compound into cells or tissues.
[00119] The terms "co-administration" or the like, as
used herein, are meant to encompass administration of
the selected therapeutic agents to a single patient,
and are intended to include treatment regimens in
which the agents are administered by the same or
different route of administration or at the same or
different time. [00120] The term "dermatological
disorder," as used herein refers to a skin disorder.
Such dermatological disorders include, but are not
limited to, proliferative or inflammatory disorders of
the skin such as, atopic dermatitis, bullous
disorders, collagenoses, contact dermatitis eczema,
Kawasaki Disease, rosacea, Sjogren-Larsso Syndrome,
urticaria [Wedi B et al., "Pathophysiological role of
leukotrienes in dermatological diseases: potential
therapeutic implications", BioDrugs. 2001;15(l
l):729-43]. [00121] The term "diluent" refers to
chemical compounds that are used to dilute the
compound of interest prior to delivery. Diluents can
also be used to stabilize compounds because they can
provide a more stable environment. Salts dissolved in
buffered solutions (which also can provide pH control
or maintenance) are utilized as diluents in the art,
including, but not limited to a phosphate buffered
saline solution. [00122] The terms "effective amount"
or "therapeutically effective amount," as used herein,
refer to a sufficient amount of an agent or a compound
being administered which will relieve to some extent
one or more of the symptoms of the disease or
condition being treated. The result can be reduction
and/or alleviation of the signs, symptoms, or causes
of a disease, or any other desired alteration of a
biological system. For example, an "effective amount"
for therapeutic uses is the amount of the composition
comprising a compound as disclosed herein required to
provide a clinically significant decrease in disease
symptoms. An appropriate "effective" amount in any
individual case may be determined using techniques,
such as a dose escalation study. [00123] The terms
"enhance" or "enhancing," as used herein, means to
increase or prolong either in potency or duration a
desired effect. Thus, in regard to enhancing the
effect of therapeutic agents, theterm "enhancing"
refers to the ability to increase or prolong, either
in potency or duration, the effect of other
therapeutic agents on a system. An
"enhancing-effective amount," as used herein, refers
to an amount adequate to enhance the effect of another
therapeutic agent in a desired system. [00124] The
term "enzymatically cleavable linker," as used herein
refers to unstable or degradable linkages which may be
degraded by one or more enzymes. [00125] The terms
"fibrosis" or "fibrosing disorder," as used herein,
refers to conditions that follow acute or chronic
inflammation and are associated with the abnormal
accumulation of cells and/or collagen and include but
are not limited to fibrosis of individual organs or
tissues such as the heart, kidney, joints, lung, or
skin, and includes such disorders as idiopathic
pulmonary fibrosis and cryptogenic fibrosing
alveolitis [Charbeneau RP et al., "Eicosanoids:
mediators and therapeutic targets in fibrotic lung
disease", Clin Sd (Lond). 2005 Jun;108(6):479-91].
[00126] The term "iatrogenic" means a
leukotriene-dependent or leukotriene-mediated
condition, disorder, or disease created or worsened by
medical or surgical therapy. [00127] The term
"inflammatory disorders" refers to those diseases or
conditions that are characterized by one or more of
the signs of pain {dolor, from the generation of
noxious substances and the stimulation of nerves),
heat {calor, from vasodilatation), redness {rubor,
from vasodilatation and increased blood flow), 



swelling {tumor, from excessive inflow or restricted
outflow of fluid), and loss of function (functio
laesa, which may be partial or complete, temporary or
permanent). Inflammation takes many forms and
includes, but is not limited to, inflammation that is
one or more of the following: acute, adhesive,
atrophic, catarrhal, chronic, cirrhotic, diffuse,
disseminated, exudative, fibrinous, fibrosing, focal,
granulomatous, hyperplastic, hypertrophic,
interstitial, metastatic, necrotic, obliterative,
parenchymatous, plastic, productive, proliferous,
pseudomembranous, purulent, sclerosing, seroplastic,
serous, simple, specific, subacute, suppurative,
toxic, traumatic, and/or ulcerative. .Inflammatory
disorders further include, without being limited to
those affecting the blood vessels (polyarteritis,
temporarl arteritis); joints (arthritis: crystalline,
osteo-, psoriatic, reactive, rheumatoid, Reiter's);
gastrointestinal tract ( Disease, ); skin
(dermatitis); or multiple organs and tissues (systemic
lupus erythematosus) [Harrison's Principles of
Internal Medicine, 16th Edition, Kasper DL, et al,
Editors; McGraw-Hill, publishers]. [00128] The term
"interstitial cystitis" refers to a disorder
characterized by lower abdominal discomfort, frequent
and sometimes painful urination that is not caused by
anatomical abnormalites, infection, toxins, trauma or
tumors [Bouchelouche K et al., "The cysteinyl
leukotrine D4 receptor antagonst montelukast for the
treatment of interstitial cystitis", J Urol 2001;
166:1734]. [00129] The term "leukotriene-driven
mediators," as used herein, refers to molecules able
to be produced in a patient that may result from
excessive production of leukotriene stimulation of
cells, such as, by way of example only, LTB4, LTC4,
LTE4, cysteinyl leuktorienes, monocyte inflammatory
protein (MEP-Ia), interleukin-8 (IL-8), interleukin-4
(IL-4), interleukin-13 (IL-13), monocyte
chemoattractant protein (MCP-I), soluble intracellular
adhesion molecule (sICAM; soluble ICAM),
myeloperoxidase (MPO), eosinophil peroxidase (EPO),
and general inflammation molecules such as
interleukin-6 (11-6), C-reactive protein (CRP), and
serum amyloid A protein (SAA).[00130] The term
"leukotriene-related mediators," as used herein,
refers to molecules able to be produced in a patient
that may result from excessive production of
leukotriene stimulation of cells, such as, by way of
example only, LTB4, LTC4, LTE4, cysteinyl
leuktorienes, monocyte inflammatory protein (MIP-I a),
interleukin-8 (IL-8), interleukin-4 (IL-4),
interleukin-13 (IL-1 3), monocyte chemoattractant
protein (MCP-I), soluble intracellular adhesion
molecule (sICAM; soluble ICAM), myeloperoxidase (MPO),
eosinophil peroxidase (EPO), and general inflammation
molecules such as interleuMn-6 (H-6), C-reactive
protein (CRP), and serum amyloid A protein (SAA).
[00131] The term "leukotriene-dependent", as used
herein, refers to conditions or disorders that would
not occur, or would not occur to the same extent, in
the absence of one or more leukotrienes. [00132] The
term "leukotriene-mediated", as used herein, refers to
refers to conditions or disorders that might occur in
the absence of leukotrienes but can occur in the
presence of one or more leukotrienes. [00133] The term
"leukotriene-responsive patient," as used herein,
refers to a patient who has been identified by either
genotyping of FLAP haplotypes, or genotyping of one or
more other genes in the leukotriene pathway and/or, by
phenotyping of patients either by previous positive
clinical response to another leukotriene modulator,
including, by way of example only,
zileuton(Zyflo(tm)), montelukast (Singulair(tm)),
pranlukast (Onon(tm)), zafirlukast (Accolate(tm)),
and/or by their profile of leukotriene-driven
mediators that indicate excessive leukotriene
stimulation of inflammatory cells, as likely to
respond favorably to leukotriene modulator therapy.
[00134] The terms "kit" and "article of manufacture"
are used as synonyms. [00135] A "metabolite" of a
compound disclosed herein is a derivative of that
compound that is formed when the compound is
metabolized. The term "active metabolite" refers to a
biologically active derivative of a compound that is
formed when the compound is metabolized. The term
"metabolized," as used herein, refers to the sum of
the processes (including, but not limited to,
hydrolysis reactions and reactions catalyzed by
enzymes) by which a particular substance is changed by
an organism. Thus, enzymes may produce specific
structural alterations to a compound. For example,
cytochrome P450 catalyzes a variety of oxidative and
reductive reactions while uridine diphosphate
glucuronyltransferases catalyze the transfer of an
activated glucuronic-acid molecule to aromatic
alcohols, aliphatic alcohols, carboxylic acids, amines
and free sulphydryl groups. Further information on
metabolism may be obtained from The Pharmacological
Basis of Therapeutics, 9th Edition, McGraw-Hill
(1996). Metabolites of the compounds disclosed herein
can be identified either by administration of
compounds to a host and analysis of tissue samples
from the host, or by incubation of compounds with
hepatic cells in vitro and analysis of the resulting
compounds. Both methods are well known in the art.
[00136] The term "modulate," as used herein, means to
interact with a target either directly or indirectly
so as to alter the activity of the target, including,
by way of example only, to enhance the activity of the
target, to inhibit the activity of the target, to
limit the activity of the target, or to extend the
activity of the target.[00137] The term "modulator,"
as used herein, refers to a molecule that interacts
-with a target either directly or indirectly. The
interactions include, but are not limited to, the
interactions of an agonist and an antagonist. [00138]
The terms "neurogenerative disease" or "nervous system
disorder," as used herein, refers to conditions that
alter the structure or function of the brain, spinal
cord or peripheral nervous system, including but not
limited to Alzheimer's Disease, cerebral edema,
cerebral ischemia, multiple sclerosis, neuropathies,
Parkinson's Disease, those found after blunt or
surgical trauma (including post-surgical cognitive
dysfunction and spinal cord or brain stem injury), as
well as the neurological aspects of disorders such as
degenerative disk disease and sciatica. The acronym
"CNS" refers to disorders of the central nervous
system, i.e., brain and spinal cord [Sugaya K, et al,
"New anti-inflammatory treatment strategy in
Alzheimer's disease", Jpn J Pharmacol. 2000 Feb;
82(2):85-94; Yu GL, et al, "Montelukast, a cysteinyl
leukotriene receptor- 1 antagonist, dose- and
time-dependently protects against focal cerebral
ischemia in mice", Pharmacology. 2005 Jan;73(l):31-40.
Epub 2004 Sep 27; [Zhang WP, et al, "Neuroprotective
effect of ONO-1078, a leukotriene receptor antagonist,
on focal cerebral ischemia in rats', Acta Pharmacol
Sin. 2002 Oct;23(10):871-7]. [00139] The terms "ocular
disease" or "ophthalmic disease," as used herein,
refer to diseases which affect the eye or eyes and
potentially the surrounding tissues as well. Ocular or
ophthalmic diseases include, but are not limited to,
conjunctivitis, retinitis, scleritis, uveitis,
allergic conjuctivitis, vernal conjunctivitis,
pappillary conjunctivitis [Toriyama S., "Effects of
leukotriene B4 receptor antagonist on experimental
autoimmune uveoretinitis in rats", Nippon Ganka
Gafckai Zasshi. 2000 Jun;104(6):396-40; [Chen F, et
al., "Treatment of S antigen uveoretinitis with
lipoxygenase and cyclo-oxygenase inhibitors",
Ophthalmic Res. 1991;23(2):84-91]. [00140] By
"pharmaceutically acceptable," as used herein, refers
a material, such as a carrier or diluent, which does
not abrogate the biological activity or properties of
the compound, and is relatively nontoxic, i.e., the
material may be administered to an individual without
causing undesirable biological effects or interacting
in a deleterious manner with any of the components of
the composition in which it is contained. [00141] The
term "pharmaceutically acceptable salt" refers to a
formulation of a compound that does not cause
significant irritation to an organism to which it is
administered and does not abrogate the biological
activity and properties of the compound.
Pharmaceutically acceptable salts may be obtained by
reacting a compound described herein, with acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like. Pharmaceutically acceptable salts
may also be obtained by reacting a compound described
herein, with a base to form a salt such as an ammonium
salt, an alkali metal salt, such as a sodium or a
potassium salt, an alkaline earth metal salt, such as
a calcium or a magnesium salt, a salt of organic bases
such as dicyclohexylamine, N-methyl-D-glucamine,
tris(hydroxymethyl)memylamine, and salts with amino
acids such as arginine, lysine, and the like, or by
other methods known in the art[00142] The term
"pharmaceutical combination" as used herein, means a
product that results from the mixing or combining of
more than one active ingredient and includes both
fixed and non-fixed combinations of the active
ingredients. The term "fixed combination" means that
the active ingredients, e.g. a compound described
herein and a co-agent, are both administered to a
patient simultaneously in the form of a single entity
or dosage. The term "non-fixed combination" means that
the active ingredients, e.g. a compound described
herein and a co-agent, are administered to a patient
as separate entities either simultaneously,
concurrently or sequentially with no specific
intervening time limits, wherein such administration
provides effective levels of the two compounds in the
body of the patient. The latter also applies to
cocktail therapy, e.g. the administration of three or
more active ingredients. [00143] The term
"pharmaceutical composition" refers to a mixture of a
compound described herein with other chemical
components, such as carriers, stabilizers, diluents,
dispersing agents, suspending agents, thickening
agents, and/or excipients. The pharmaceutical
composition facilitates administration of the compound
to an organism. Multiple techniques of administering a
compound exist in the art including, but not limited
to: intravenous, oral, aerosol, parenteral,
ophthalmic, pulmonary and topical administration.
[00144] A "prodrug" refers to an agent that is
converted into the parent drug in vivo. Prodrugs are
often useful because, in some situations, they may be
easier to administer than the parent drug. They may,
for instance, be bioavailable by oral administration
whereas the parent is not. The prodrug may also have
improved solubility in pharmaceutical compositions
over the parent drug. An example, without limitation,
of a prodrug would be a compound of any of Formula
(E), Formula (E-I), or Formula (E-II), which is
administered as an ester (the "prodrug") to facilitate
transmittal across a cell membrane where water
solubility is detrimental to mobility but which then
is metabolically hydrolyzed to the carboxylic acid,
the active entity, once inside the cell where
water-solubility is beneficial. A further example of a
prodrug might be a short peptide (polyaminoacid)
bonded to an acid group where the peptide is
metabolized to reveal the active moiety. [00145] The
term 'respiratory disease/' as used herein, refers to
diseases affecting the organs that are involved in
breathing, such as the nose, throat, larynx, trachea,
bronchi, and lungs. Respiratory diseases include, but
are not limited to, asthma, adult respiratory distress
syndrome and allergic (extrinsic) asthma, non-allergic
(intrinsic) asthma, acute severe asthma, chronic
asthma, clinical asthma, nocturnal asthma,
allergen-induced asthma, aspirin-sensitive asthma,
exercise-induced asthma, isocapnic hyperventilation,
child-onset asthma, adult-onset asthma, cough-variant
asthma, occupational asthma, steroid-resistant asthma,
seasonal asthma, seasonal allergic rhinitis, perennial
allergic rhinitis, chronic obstructive pulmonary
disease, including chronic bronchitis or emphysema,
pulmonary hypertension, interstitial lung fibrosis
and/or airway inflammation and cystic fibrosis, and
hypoxia [Evans JF, "The Cysteinyl Leukotriene (CysLT)
Pathway in Allergic Rhinitis", Allergology
International 2005;54: 187-90); Kemp JP., "Leukotriene
receptor antagonists for the treatment of asthma",
IDrugs. 2000 Apr;3(4):430-41; Riccioni G, et al.,
"Effect of the two different leukotriene receptor
antagonists, montelukast andzafrlukast, on quality of
life: a 12-week randomized study", Allergy Asthma
Proc. 2004 Nov- Dec;25(6):445-8]. [00146] The term
"subject" or "patient" encompasses mammals and
non-mammals. Examples of mammals include, but are not
limited to, any member of the Mammalian class: humans,
non-human primates such as chimpanzees, and other apes
and monkey species; farm animals such as cattle,
horses, sheep, goats, swine; domestic animals such as
rabbits, dogs, and cats; laboratory animals including
rodents, such as rats, mice and guinea pigs, and the
like. Examples of non-mammals include, but are not
limited to, birds, fish and the like. In one
embodiment of the methods and compositions provided
herein, the mammal is a human. [00147] The terms
"treat," "treating" or "treatment," as used herein,
include alleviating, abating or ameliorating a disease
or condition symptoms, preventing additional symptoms,
ameliorating or preventing the underlying metabolic
causes of symptoms, inhibiting the disease or
condition, e.g., arresting the development of the
disease or condition, relieving the disease or
condition, causing regression of the disease or
condition, relieving a condition caused by the disease
or condition, or stopping the symptoms of the disease
or condition either prophylactically and/or
therapeutically. [00148] Other objects, features and
advantages of the methods and compositions described
herein will become apparent from the following
detailed description. It should be understood,
however, that the detailed description and the
specific examples, while indicating specific
embodiments, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed
description. All references cited herein, including
patents, patent applications, and publications, are
hereby incorporated by reference in their entirety.
BRTEF DESCRIPTION OF THE FIGURES [00149] FIG. 1
presents illustrative schemes for the syntheses of
compounds described herein. [00150] FIG. 2 presents
illustrative schemes for the syntheses of compounds
described herein. [00151] FIG. presents illustrative
schemes for the syntheses of compounds described
herein. [00152] FIG. 4 presents illustrative schemes
for the syntheses of compounds described herein.
[00153] FIG. 5 presents illustrative schemes for the
syntheses of compounds described herein. [00154] FIG.
6 presents illustrative schemes for the syntheses of
compounds described herein. [00155] FIG. 7 presents
illustrative schemes for the syntheses of compounds
described herein. [00156] FIG. 8 presents illustrative
examples of compounds described herein. [00157] FIG. 9
presents illustrative examples of compounds described
herein. [00158] FIG. 10 presents illustrative examples
of compounds described herein. [00159] FIG. 11
presents illustrative examples of compounds described
herein. [00160] FIG. 12 present an illustrative scheme
for the treatment of patients using the compounds and
methods described herein. [00161] FIG. 13 present an
illustrative scheme for the treatment of patients
using the compounds and methods described
herein.[00162] FIG. 14 present an illustrative scheme
for the treatment of patients using the compounds and
methods described herein. DETAILED DESCRIPTION OF THE
INVENTION Illustrative Biological Activity [00163]
Leukotrienes (LTs) are potent contractile and
inflammatory mediators produced by release of
arachidonic acid from cell membranes and conversion to
leukotrienes by the action of 5-lipoxygenase, 5-
lipoxygenase-activating protein, LTA4 hydrolase and
LTC4 synthase. The leukotriene synthesis pathway, or
5-lipoxygenase pathway, involves a series of enzymatic
reactions in which arachidonic acid is converted to
leukotriene LTB4, or the cysteinyl leukotrienes, LTC4,
LTD4, and LTE4. The pathway occurs mainly at the
nuclear envelope and has been described. See, e.g.,
Wood, JW et al, J. Exp. Med., 178: 1935-1946, 1993;
Peters-Golden, Am. J. Respir. Crit. Care Med.
157:S227-S232,1998; Drazen, et al., ed.
Five-Lipoxygenase Products in Asthma, Lung Biology in
Health and Disease Series, Vol. 120, Chs. 1, 2, and 7,
Marcel Dekker, Inc. NY, 1998. Protein components
dedicated to the leukotrienesynthesis pathway include
a 5-lipoxygenase (5-LO), a 5-lipoxygenase-activating
protein, a LTA4 hydrolase, and a LTC4 synthase. The
synthesis of leukotrienes has been described in the
literature, e.g., by Samuelsson et al, Science, 220,
568-575, 1983; Peters-Golden, "Cell Biology of the
5-Liroxygenase Pathway" Am J Respir Crit Care Med
157:S227-S232 (1998). Leukotrienes are synthesized
directly from arachidonic acid by different cells
including eosinophils, neutrophils, basophils,
lymphocytes, macrophages, monocytes and mast cells.,
Excess LTA4, for example from an activated neutrophil,
may enter a cell by a transcellular pathway. Most
cells in the body have LTA4 hydrolase so can produce
LTB4. Platelets and endothelial cells have LTC4
synthase, so can make LTC4 when presented with LTA4 by
a transcellular pathway. [00164] Arachidonic acid is a
polyunsaturated fatty acid and is present mainly in
the membranes of the body's cells. Upon presentation
of inflammatory stimuli from the exterior of the cell,
calcium is released and binds to phospholipase A2
(PLA2) and 5-LO. Cell activation results in the
translocation of PLA2and 5-LO from the cytoplasm to
the endoplasmic reticulum and/or nuclear membranes,
where in the presence of FLAP, the released
arachidonic acid is converted via a 5-HPETE
intermediate to the epoxide LTA4. Depending on the
cell type, the LTA4 may be immediately converted to
LTC4by the nuclear-bound LTC4 synthase or to LTB4 by
the action of cytosolic LTA4 hydrolase. LTB4 is
exported from cells by an as yet 



uncharacterized transporter and may activate other
cells, or the cell it was made in, via high affinity
binding to one of two G protein-coupled receptors
(GPCRs), namely BLTiR or BLT R. LTC4 is exported to
the blood via the MRP-I anion pump and rapidly
converted to LTD4 by the action of g-glutamyl
transpeptidase and LTD4 is then converted to LTE4 by
the action of dipeptidases. LTC4, LTD4 and LTE4 are
collectively referred to as the cysteinyl leukotrienes
(or previously as slow reacting substance of
anaphylaxis, SRS-A). The cysteinyl leukotrienes
activate other cells, or the cells they are made in,
via high affinity binding to one of two GPCRs, namely
CySLT1R or CysLT2R. CysLTi receptors are found in the
human airway eosinophils, neutrophils, macrophages,
mast cells, B-lymphocytes and smooth muscle and induce
bronchoconstriction. Zhu et al, Am J Respir Cell MoI
Biol Epub Aug 25 (2005). CysLT2receptors are located
in human airway eosinophils, macrophages, mast cells
the human pulmonary vasculature Figueroa et al, Clin
Exp Allergy 33:1380-1388 (2003). Involvement of
Leukotrienes in Diseases or Conditions [00165] The
involvement of leukotrienes in disease is described in
detail in the literature. See e.g., by Busse, CHn.
Exp. Allergy 26:868-79, 1996; O'Byrne, Chest lll(Supp.
2): 27S-34S, 1977; Sheftell, F.D., et al, Headache,
40: 158-163, 2000; Klickstein et al., J. Clin.
Invest., 66: 1166-1 170, 1950; Davidson et al., Ann.
Rheum. Dis., 42:677-679, 1983 Leukotrienes produce
marked inflammatory responses in human skin. Evidence
for the involvement of leukotrienes in a human disease
is found in psoriasis, in which leukotrienes have been
detected in psoriatic lesions (Kragballe et al., Arch.
Dermatol., 119:548-552, 1983). [00166] For example,
inflammatory responses have been suggested to reflect
three types of changes in the local blood vessels. The
primary change is an increase in vascular diameter,
which results in an increase in local blood flow and
leads to an increased temperature, redness and a
reduction in the velocity of blood flow, especially
along the surfaces of small blood vessels. The second
change is the activation of endothelial cells lining
the blood vessel to express adhesion molecules that
promote the binding of circulating leukocytes. The
combination of slowed blood flow and induced adhesion
molecules allows leukocytes to attach to the
endothelium and migrate into the tissues, a process
known as extravasation. These changes are initiated by
cytokines and leukotrienes produced by activated
macrophages. Once inflammation has begun, the first
cells attracted to the site of infection are generally
neutrophils. They are followed by monocytes, which
differentiate into more tissue macrophages. In the
latter stages of inflammation, other leukocytes, such
as eosinophils and lymphocytes also enter the infected
site. The third major change in the local blood
vessels is an increase in vascular permeability.
Instead of being tightly joined together, the
endothelial cells lining the blood vessel walls become
separated, leading to exit of fluid and proteins from
the blood and their local accumulation in the tissue.
(See Janeway, et al., Immunobiology: the immune system
in health and disease, 5th ed., Garland Publishing,
New York, 2001) [00167]- LTB4produces-relatively weak
contractions of isolated trachea and lung parenchyma,
and these contractions are blocked in part by
inhibitors of cyclooxygenase, suggesting that the
contraction are secondary to the release of
prostaglandins. However, LTB4 has been shown to be a
potent chemotactic agent for eosinophils and
progenitors of mast cells and the LTB4 receptor
BLTl-/- knockout mouse is protected from eosinophilic
inflammation and T-cell mediated allergic airway
hyperreactivity. Miyahara et al. J Immunol
174:4979-4784; (Weller et al. J Exp Med 201
:1961-1971(2005). [00168] Leukotrienes C4 and D4 are
potent smooth muscle contractile agents, promoting
bronchoconstriction in a variety of species, including
humans (Dahlen et al., Nature, 288:484-486, 1980).
These compounds have profound hemodynamic effects,
constricting coronary blood vessels, and resulting in
a reduction of cardiac output efficiency (Marone et
al., in Biology of Leukotrienes, ed. By R. Levi and
R.D. Krell, Ann. New York Acad. Sci. 524:321-333,
1988). Leukotrienes also act as vasoconstrictors,
however, marked differences exist for different
vascular beds. There are reports suggesting that
leukotrienes contribute to cardiac reperfbsion injury
following myocardial ischemia (Barst and Mullane,'Eur.
J. Pharmacol., 114: 383-387, 1985; Sasaki etal,
Cardiovasc. Res., 22: 142-148, 1988). LTC4 and LTD
directly increase vascular permeability probably by
promoting retraction of capillary endothelial cells
via activation of the CysLT 2 receptor and possibly
other as yet undefined CysLT receptors [Lotzer et al.
Arterioscler Thromb VaseBiol 23: e32-36.(2003)]. LTB4
enhances atherosclerotic progression in two
atherosclerotic mouse models, namely low density
receptor lipoprotein receptor deficient (LDLr-/-) and
apolipoprotein E-deficient (ApoE-/-) mice (Aiello et
al, Arterioscler Thromb VaseBiol 22:443-449 (2002);
Subbarao eta/, Arterioscler Thromb VaseBiol 24:369-375
(2004); Heller etal. Circulation 112:578-586 (2005).
LTB4 has also been shown to increase human monocyte
chemoattractant protein (MCP-I) a known enhancer of
atherosclerotic progression (Huang et al. Aterioscler
Thromb VaseBiol 24:1783-1788 (2004). [00169] The role
of FLAP in the leukotriene synthesis pathway is
significant because FLAP in concert with
5-lipoxygenase performs the first step in the pathway
for the synthesis of leukotrienes. Therefore the
leukotriene synthesis pathway provides a number of
targets for compounds useful in the treatment of
leukotriene-dependent or leukotriene mediated diseases
or conditions, including, by way of example, vascular
and inflammatory disorders, proliferative diseases,
and non-cancerous disorders. [00170]
Leukotriene-dependent or leukotriene mediated
conditions treated using the methods, compounds,
pharmaceutical compositions and medicaments described
herein, include, but are not limited to, bone diseases
and disorder, cardiovascular diseases and disorders,
inflammatory diseases and disorders, dermatological
diseases and disorders, ocular diseases and disorders,
cancer and other proliferative diseases and disorders,
respiratory diseases and disorder, and non-cancerous
disorders. Treatment Options [00171] Leukotrienes are
known to contribute to the inflammation of the airways
of patients with asthma. CysLT i receptor antagonists
such as montelukast (Singulair(tm)) have been shown to
be efficacious in asthma and allergic rhinitis [Reiss
et al. Arch Intern Med 158:1213-1220 (1998); Phillip
et al. Clin Exp Allergy 32:1020-1028 (2002)]. CySLT1R
antagonists pranlukast (Onon(tm)) and zafirlukast
(Accolate(tm)) have also been shown to be efficacious
in asthma. [00172] A number of drugs have been
designed to inhibit leukotriene formation, including
the 5- lipoxygenase inhibitor zileuton (Zyflo(tm))
that has shown efficacy in asthma, Israel et al. Ann
Intern Med 119:1059-1066 (1993). The 5-lipoxygenase
inhibitor ZD2138 showed efficacy in inhibiting the
fall of FEVl resulting from aspirin-induced asthma,
Nasser et al, Thorax, 49; 749-756 (1994). The
following leukotriene synthesis inhibitors have shown
efficacy in asthma: MK-0591, a specific inhibitor of
5- lipoxygenase-activating protein (FLAP), Brideau, et
al, Ca. J. Physiol. Pharmacol. 70:799-807 (1992).,
MK-886, a specific inhibitor of
5-lipoxygenase-activating protein (FLAP), Friedman et
al. Am Rev RespirDis., 147: 839-844 (1993), and
BAYX1005, a specific inhibitor of
5-liroxygenase-activating protein (FLAP), Fructmann et
al, Agents Actions 38: 188-195 (1993). [00173] FLAP
inhibition will decrease LTB4 from monocytes,
neutrophils and other cells involved in vascular
inflammation and thereby decrease atherosclerotic
progression. The FLAP inhibitor MK-886 has been shown
to to decrease the postangioplasty vasoconstrictive
response in a porcine carotid injury'mo eTP'rovost et
alTBrit Pharmacol 123: 251-258 (1998). MK-886 has also
been shown to suppress femoral artery intimal
hyperplasia in a rat photochemical model of
endothelial injury Kondo et al. Tfiromb Haemost
79:635-639 (1998). The 5-lipoxygenase inhibitor
zileuton has been shown to reduce renal ischemia in a
mouse model, Nimesh et al. MoI Pharm 66:220-227
(2004). [00174] FLAP modulators have been used for the
treatment of a variety of diseases or conditions,
including, by way of example only, (i) inflammation
(see e.g. Leff AR et al., "Discovery of leukotrienes
and the development of antileukotriene agents", Ann
Allergy Asthma Immunol 2001;86 (Suppl 1)4-8; Riccioni
G, et al., "Advances in therapy with antileukotriene
drugs", Ann Clin Lab Sd. 2004, 34(4):379- 870; (ii)
respiratory diseases including asthma, adult
respiratory distress syndrome and allergic (extrinsic)
asthma, non-allergic (intrinsic) asthma, acute severe
asthma, chronic asthma, clinical asthma, nocturnal
asthma, allergen-induced asthma, aspirin-sensitive
asthma, exercise-induced asthma, isocapnic
hyperventilation, child-onset asthma, adult-onset
asthma, cough-variant asthma, occupational asthma,
steroid-resistant asthma, seasonal asthma (see e.g.
Riccioni et al, Ann. Clin. Lab. ScL, v34, 379-387
(2004)); (iii) chronic obstructive pulmonary disease,
including chronic bronchitis or emphysema, pulmonary
hypertension, interstitial lung fibrosis and/or airway
inflammation and cystic fibrosis ( see e.g. Kostikas K
et al., "Leukotriene V4 in exhaled breath condensate
and sputum supernatant in patients with COPD and
asthma", Chest 2004; 127: 1553-9); (iv) increased
mucosal secretion and/or edema in a disease or
condition (see e.g. Shahab R et al., "Prostaglandins,
leukotrienes, and perennial rhinitis", JLaryngol
Otol., 2004;118;500-7); (v) vasoconstriction,
atherosclerosis and its sequelae myocardial ischemia,
myocardial infarction, aortic aneurysm, vasculitis and
stroke (see e.g. Jala et al, Trends in Immunol., v25,
315-322 (2004) and Mehrabian et al, Curr. Opin.
LipidoL, vl4, 447-457 (2003)); (vi) reducing organ
reperfusion injury following organ ischemia and/or
endotoxic shock (see e.g. Matsui N, et al.,
"Protective effect of the 5-lipoxygenase inhibitor
ardisiaquinone A on hepatic ischemia-reperfusion
injury in rats", Planta Med. 2005 Aug;71(8):717-20);
(vii) reducing the constriction of blood vessels (see
e.g. Stanke- Labesque F et al., "Inhibition of
leukotriene synthesis with MK-886 prevents a rise in
blood pressure and ' reduces noradrenaline-evoked
contraction in L-NAME-treated rats", Br J Pharmacol.
2003 Sep; 140(1): 186-94); (viii) lowering or
preventing an increase in blood pressure (see e.g.
Stanke-Labesque F et al., "Inhibition of leukotriene
synthesis with MK-886 prevents a rise in blood
pressure and reduces noradrenaline-evoked contraction
in L-NAME-treated rats", Br J Pharmacol. 2003 Sep;
140(1): 186-94, and Walch L, et al., "Pharmacological
evidence for a novel cysteinyl-leukotriene receptor
subtype in human pulmonary artery smooth muscle", Br J
Pharmacol. 2002 Dec; 137(8):1339-45); (ix) preventing
eosinophil and/or basophil and/or dendritic cell
and/or neutrophil and/or monocyte recruitment (see
e.g. Miyahara N, et al., "Leukotriene B4 receptor- 1
is essential for allergen-mediated recruitment of CD8+
T cells and airway hyperresponsiveness", Immunol. 2005
Apr 15;174(8):4979-84); (x) abnormal bone remodeling,
loss or gain, including osteopenia, osteoporosis,
Paget' s disease, cancer and other diseases (see e.g.
Anderson GI, et al., "Inhibition of leukotriene
function can modulate particulate-induced changes in
bone cell differentiation and activity", Biomed Mater
Res. 2001;58(4):406-140; (xi) ocular inflammation and
allergic conjunctivitis, vernal keratoconjunctivitis,
and papillary conjunctivitis (see e.g.Lambiase et al,
Arch. Opthalmol., v l  l , 615-620 (2003)); (xii) CNS
disorders, including, but are not limited to, multiple
sclerosis, Parkinson's disease, Alzheimer's disease,
stroke, cerebral ischemia, retinal ischemia,
post-surgical cognitive dysfunction, migraine (see
e.g. de Souza Carvalho D, et al, "Asthma plus migraine
in childhood and adolescence: prophylactic benefits
with leukotriene receptor antagonist", Headache. 2002
Nov-Dec;42( 10): 1044-7; Sheftell F, et al.,
"Montelukast in the prophylaxis of migraine: a
potential role for leukotriene modifiers", Headache.
2000 Feb;40(2): 158-63); (xiii) peripheral
neuropathy/neuropathic pain, spinal cord injury (see
e.g. Akpek EA, et al., "A study of adenosine treatment
in experimental acute spinal cord injury. Effect on
arachidonic acid metabolites", Spine. 1999 Jan 15;
24(2): 128-32), cerebral edema and head injury; (xiv)
cancer, including, but is not limited to, pancreatic
cancer and other solid or hematological tumors, (see
e.g. Poff and Balazy, Curr. Drug Targets Inflamm.
Allergy, v3, 19-33 (2004) and Steele et al, Cancer
Epidemiology &Prevention, v8, 467-483 (1999); (xv)
endotoxic shock and septic shock ( see e.g. Leite MS,
etal., "Mechanisms of increased survival after
lipopolysaccharide-induced endotoxic shock in mice
consuming olive oil-enriched diet", Shock. 2005 Feb;
23(2):173-8); (xvi) rheumatoid arthritis and
osteoarthritis (see e.g. Alten R, et al, "Inhibition
of leukotriene B4-induced CDl 1B/CD18 (Mac-1)
expression by BHL 284, a new long acting LTB receptor
antagonist, in patients with rheumatoid arthritis",
Ann Rheum Dis. 2004 Feb;63(2): 170-6); (xvii)
preventing increased GI diseases, including, by way of
example only, chronic gastritis, eosinophilic
gastroenteritis, and gastric motor dysfunction, (see
e.g. Gyomber et al, J GastroenterolHepatol, v l
1,922-927 (1996); Quack I et alBMC Gastroenterolv l
8,24 (2005); Cuzzocrea S, et al, "5- Lipoxygenase
modulates colitis through the regulation of adhesion
molecule expression and neutrophil migration", Lab
Invest. 2005 Jun;85(6):808-22); (xviii) kidney
diseases, including, by way of example only,
glomerulonephritis, cyclosporine nephrotoxicity renal
ischemia reperfusion. (see e.g. Guasch et al Kidney
Int.,v56, 261-267; Butterly et al, v 57, 2586-2593
(2000); Guasch A et al. "MK-591 acutely restores
glomerular size selectivity and reduces proteinuria in
human glomerulonephritis", Kidney Int. 1999;56:261-7;
Butterly DW et al. "A role for leukotrienes in
cyclosporine nephrotoxicity", Kidney Int. 2000;
57:2586-93); (xix) preventing or treating acute or
chronic renal insufficiency (see e.g. Maccarrone M, et
al., "Activation of 5-lipoxygenase and related cell
membrane lipoperoxidation in hemodialysis patients",
JAm Soc Nephrol. 1999;10:1991-6); (xx) type II
diabetes (see e.g. Valdivielso et al, vl6, 85- 94
(2003); (xxi) dimnish the inflammatory aspects of
acute infections within one or more solid organs or
tissues such as the kidney with acute pyelonephritis
(see e.g. Tardif M, et al, L-651,392, "A potent
leukotriene inhibitor, controls inflammatory process
in Escherichia coli pyelonephritis", Antimicrob Agents
Chemother. 1994 Jul;38(7):1555-60); (xxii) preventing
or treating acute or chronic disorders involving
recruitment or activation of eosinophils (see e.g.
Quack I, et al "Eosinophilic gastroenteritis in a
young girl - long term remission under montelukast",
BMC Gastroenterol, 2005;5:24; (xxiii) preventing or
treating acute or chronic erosive disease or motor
dysfunction of the gastrointestinal tract caused by
non-steroidal anti-inflammatory drugs (including
selective or non-selective cyclooxygenase - 1 or - 2
inhibitors) (see e.g. Marusova IB, et al, "Potential
gastroprotective effect of a CysLTl receptor blocker
sodium montelukast in aspirin-induced lesions of the
rat stomach mucosa", Eksp KHn Farmakol,2002;65:16-8
and Gyomber E, et al, "Effect of lipoxygenase
inhibitors and leukotriene antagonists on acute and
chronic gastric haemorrhagic mucosal lesions in ulcer
models in the rat", J. Gastroenterol. Hepatol., 1996,
11, 922-7) and Martin St et al, "Gastric motor
dysfunction: is eosinophilic mural gastritis a
causative factor?", Eur J Gastroenterol. Hepatol,
2005, 17:983-6; (xxiv) treating type II diabetes (see
e.g. Valdivielso JM, et al, "Inhibition of
5-liroxygenase activating protein decreases
proteinuria in diabetic rats", J Nephrol. 2003
Jan-Feb;16(l):85-94; Parlapiano C, et al, "The
relationship between glycated hemoglobin and
polymorphonuclear leukocyte leukotriene B4 release in
people with diabetes mellitus", Diabetes Res Clin
Pract. 1999 Oct;46(l):43-5; (xxv) treatment of
metabolic syndromes, including, by way of example
only, Familial Mediterranean Fever (see e.g. Bentancur
AG, et al, "Urine leukotriene B4 in familial
Mediterranean fever", Clin Exp Rheumatol. 2004
Jul-Aug;22(4 Suppl 34):S56- 8; and (xxvi) treat
hepatorenal syndrome (see e.g. Capella GL.,
"Anti-leukotriene drugs in the prevention and
treatment of hepatorenal syndrome", Prostaglandins
Leukot Essent Fatty Acids. 2003 Apr;68(4):263- 5].
[00175] Several inhibitors of FLAP have been described
(Gillard et al, Can. J. Physiol. Pharmacol, 61,
456-464, 1989; Evans et al, Molecular Pharmacol, 40,
22-27, 1991; Brideau et al, Can. J. Physiol.
Pharmacol, Musser et al, J. Med. Chem., 35, 2501-2524,
1992; Steinhilber, Curr. Med. Chem. 6(1):71- 85, 1999;
Riendeau, BioorgMed Chem Lett, 15(14):3352-5, 2005;
Flamand, et al, MoI. Pharmacol. 62(2):250-6, 2002;
Folco, et al, Am. J. Respir. Crit. Care Med. 161(2 Pt
2):S112-6, 2000; Hakonarson, JAMA, 293(1 8):2245-56,
2005). Identification of Leukotriene Synthesis Pathway
Inhibitors [00176] The development and testing of
novel FLAP inhibitors which are effective either alone
or in combination with other drugs, and which result
in minimal negative side effects would be beneficial
for treating leukotriene-dependent or leukotriene
mediated diseases or conditions. Inhibitors of the
leukotriene synthesis pathway described herein may
target any step of the pathway to prevent or reduce
the formation of leukotrienes. Such leukotriene
synthesis inhibitors can, by way of example, inhibit
at the level of FLAP, or 5-LO,thus minimizing the
formation of various products in the leukotriene
pathway, thereby decreasing the amounts of such
compounds available in the cell. Leukotriene synthesis
inhibitors can be identified based on their ability to
bind to proteins in the leukotriene synthesis pathway.
For example, FLAP inhibitors can be identified based
on their binding to FLAP. Compounds Compounds of
Formula (E). Formula (E-D and Formula (E-II): [00177]
Compounds of Formula (E), Formula (E-I), and Formula
(E-II), pharmaceutically acceptable salts,
pharmaceutically acceptable N-oxides, pharmaceutically
active metabolites, pharmaceutically acceptable
prodrugs, and pharmaceutically acceptable solvates
thereof, antagonize or inhibit FLAP and may be used to
treat patients suffering from leukotriene-dependent or
leukotriene mediated conditions or diseases,
including, but not limited to, asthma, myocardial
infarction, cancer, and inflammatory conditions.ula
(E-I) is as follows: wherein, 



Z is selected S-OmN(R1), S(O)1n , CR1=CR1, -C -,
C(RO2[C(R2)J n, [C(R2) ]nC(R )2O, OC(RO2[C(R2)J n,
[C(R2)J nC(RO2S(O)n , S(O)1nC(RO2[C(R2)J n, [C(R2)J
nC(RO2NR1, NR1C(RO2[C(R2)J n, [C(R2)J nO[C(R1)J 11,
[C(R1)J nO[C(R2)J n -C(O)NR2-, - NR2C(O)-, -NR2C(O)O-,
-OC(O)NR2-, -S(O)2NR2-CR 1=N-N-, NR2C(O)NR2- -
OC(O)O-, S(O)2NR2, or -NR2S(O)2-, wherein each R1 is
independently H, CF3, or an optionally substituted
lower alkyl and two R1 on the same carbon mayjoin to
form a carbonyl (=0); and each R2 is independently H,
OH, OMe, CF3, or an optionally substituted lower alkyl
and two R2 on the same carbon may join to form a
carbonyl (=0); m is O, 1 or 2; each n is independently
O, 1, 2, or 3; Y is -C(O)NHS(=O)2R3b, -S O)2NHC(O)R4,
-C NR NR R O , - C(O)NR4C( R3)N(R t) , -CON(R4);., -L
(substituted or unsubstituted heteroalicyclic group),
- Li-NR4C(=NR3)N(R4)2, - L1- NR4C(=CR3)N(R4)2,
provided that when the heteroatom is directly bound to
Z, the heteroalicyclic group is substituted; where L1
is a bond, a substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or substituted
or unsubstituted alkynyl, a substituted or
unsubstituted heteroalicyclic group, a substituted or
unsubstituted heteroaryl, a substituted or
unsubstituted cycloalkyl, a substituted or
unsubstituted heteroalkyl, substituted or
unsubstituted heteroalkenyl, or a substituted or
unsubstituted heteroalkynyl; where 'each substituent
is (LsR j, wherein each Ls is independently selected
from a bond, -0-, -C(=0)-, -S-, -S(=0)-, -S(=0) 2-,
-NHC(O)-, -C(O)NH-, S(=O)2NH-, - NHS(=O)2, -OC(O)NH-,
-NHC(O)O-, -OC(O)O-, -NHC(O)NH-, -C(O)O-, - OC(O)-,
C1-C6 alkyl, C2-C6 alkenyl, -C1-C fluoroalkyl,
heteroaryl, aryl, or heteroalicyclic group; and each R
is independently selected from H, halogen, - N(R t)2,
-CN, -NO2, N3, -S(=O) 2NH2, lower alkyl, lower
cycloalkyl, -C1-C6 fluoroalkyl, heteroaryl, or
heteroalkyl; where j is 0, 1, 2, 3, or 4; each R3 is
independently selected from H, -S(=O) 2R8-S(=O) 2NH2
-C(O)R8, -CN, - NO2, heteroaryl, or heteroalkyl; each
R3 is independently selected from substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; each
R4 is independently selected from H, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; or
two R4 groupscan together form a 5-, 6-, 7-, or
8-membered heterocyclic ring; or R3b and R4 can
together form a 5-, 6-, 1-, or 8-membered heterocyclic
ring; R is H, L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl),
L2-(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstituted cycloalkenyl),
L2-(substituted or unsubstituted heteroalicyclic
group), L2-(substituted or unsubstituted heteroaryl),
or L2-(substituted or unsubstituted aryl), where L2 is
a bond, O, S, -S(=O), -S(O) 2, C(O) -CH(OH),
-(substituted or unsubstituted Q-C 6 alkyl), or
-(substituted or unsubstituted C2-C alkenyl); R7 is
L3-X-L4-Gj, wherein, L3 is a bond, substituted or
unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted
heteroalicyclic group; X is a bond, O, -C(O), -CR9(OR
), S, -S(O), -SC=O)2, -NR9, -NR9C(O), - C(O)NR 9,
-S(O) 2NR9-, -NR9S(O) 2, -OC(O)NR 9-, -NR9C(O)O-,
-CH=NO-, -ON=CH-, -NR9C(O)NR9-, heteroaryl, aryl,
-NR9Ct=NR 10)NR9-, - NR9C(=NR10)-, -OC(=NR 10)-, or
-C(=NR 10)O-; L4 is a bond, substituted or
unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl; G1 is H,
tetrazolyl, -NHS(O) 2R8, S(O) 2N(R 9)2, -OR9,
-CC=O)CF3, - C(O)NHS(O) 2R , -S(O) 2NHC(O)R 9, CN,
N(Rs)2, -N(R )C(O)R 9, - C(=NR 10)N(R9)2, -NR9C(=NR
10)N(R9)2, -NR9C(OR 10)N(R9)2, - C(O)NR
9C(=NR10)N(R9)2, -C(O)NR 9C(=CR 10)N(R9)2, -CO2R9,
-C(O)R 9, - CON(R9)2, -SR8, -S(O)R 8, -S(O) 2R8,
-L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
OC(O)O-, -NHC(O)NH-, -NHC(O)O, -0(O)CNH-, -NHC(O)
-C(O)NH, -C(O)O, or -OC(O); or G1 is W-G5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heteroalicyclic group or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl,
-NHS(O) 2R8, S(O) 2N(R9)2, OH, -OR8, -C(O)CF 3,
-C(O)NHS(O) 2R8, -S(O) 2NHC(O)R 9, CN, N(Rg)2,
-N(R9)C(O)R 9, - C(=NR 10)N(R9)2, -NR9C(=NR 10)N(R9)2,
-NR9C(OR 10)N(Rg)2, - C(0)NR 9C(=NR o)N(R9)2,
-C(O)NR9C(OR 10)N(R9)2, -CO2R9, -C(O)R9, - CON(R9)2,
-SR8, -S(O)R 8, or -S(O) 2R8; each R8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
phenyl or benzyl;each R is independently selected from
H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl, phenyl
or benzyl; or two R9 groups can together form a 5-,
6-, 7-, or 8-membered heterocyclic ring; or Rs and R9
can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring and each R10 is independently
selected from H, -SC=O) 2R8 -SC=O) 2]SIH2 -C(O)R 8, -
CN, -NO2, heteroaryl, or heteroalkyl; R5 is H,
halogen, -N3, -CN, -ONO 2, -Ls-(substituted or
unsubstituted C1-C6 alkyl), -L6- (substituted or
unsubstituted C2-C6 alkenyl), -L6-(substituted or
unsubstituted heteroaryl), or L6-(substituted or
unsubstituted aryl), wherein L is a bond, O, S, -
S(=0), S(=0) 2, NH, C(O), -NHC(O)O, -OC(O)NH, -NHC(O),
-NHC(O)NH-, or -C(O)NH; R11 is L7-L10-G6; wherein L7
is a bond, -O, -S, -S(=0), -S(=0) 2, -NH, -C(O),
-C(O)NH, - NHC(O), (substituted or unsubstituted C1-C6
alkyl), or (substituted or unsubstituted C2-C6
alkenyl); L10 is a bond, (substituted or unsubstituted
alkyl), (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heteroalicyclic group), and G6 is H,
CN, SCN, N3, NO2, halogen, OR9, -CC=O)CF3, -CC=O)R9,
-SR8, -SC=O)R , - SC=O)2R8, N(Re) 2, tetrazolyl,
-NHS(=0) 2R , -SC=O)2N(R9) -CCO)NHS(=O) 2R8, -
SC=O)2NHCCO)R9, -CC=NR10)NCR9) , -NR9CC=NR10)N(R 9)2,
-NR9C(=CR 10)N(R 9)2, - L5-(substituted or
unsubstituted alkyl), -L5-(substituted or
unsubstituted alkenyl), - L5-(substituted or
unsubstituted heteroaryl), or L5-(substituted or
unsubstituted aryl), wherein L5 is -NHC(O)O,
-NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O), -C(O)NH,
-C(O)O, or -OC(O); " or G is W-G 7, wherein W s
(substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted aryl), (substituted or
unsubstituted heteroalicyclic group) or a (substituted
or unsubstituted heteroaryl) and G7 is H, tetrazolyl,
-NHS(=O) 2R8, S(=O) 2N(R 9)2 OH, -OR 8, -C(=O)CF 3, -
C(O)NHS(=O) 2R8, -Sf=O) 2NHC(O)R CN, N(R 9)2 -N(R
9)C(O)R 9, - C(=NR 10)N(R 9)2, -NR9C(=NR 10)N(R 9)2,
-NR9C(=CR 10)N(R 9)2, - C(O)NR 9C(=NR 10)N(R 9)2,
-C(O)NR 9C(=CR 10)N(R 9)2, -CO2R9 -C(O)R 9, -CON(R
9)2, -SR8, -S(=O)R S, or -S(=O) 2RS, -L5-(substituted
or unsubstituted alkyl), -L5- (substituted or
unsubstituted alkenyl), L5-(substituted or
unsubstituted heteroalkyl), - L5-(substituted or
unsubstituted heteroaryl), -Ls-(substituted or
unsubstituted heteroalicyclic group), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-NH, -NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-,
-NHC(O), -C(O)NH, -C(O)O, or -OC(O); andk.12 is 1 8-
9-Ki3, wherein L8 is a bond, (substituted or
unsubstituted C -C6 alkyl), or (substituted or
unsubstituted C2-C4 alkenyl); L9 is a bond, O, S,
-S(=O), S(=O)2, NH, C(O), -NHC(O)O, -OC(O)NH,
-NHC(O)NH-, -OC(O)O-, -NHC(O)-, -C(O)NH-, -C(O)O-, or
-OC(O)-; Ri3, is H, (substituted or unsubstituted
Ci-C6 alkyl), (substituted or unsubstituted C3-C
cycloalkyl), (substituted or unsubstituted aryl),
(substituted or unsubstituted heteroaryl), or
(substituted or unsubstituted heteroalicyclic group);
or R7 and R12 can together form a 4 to 8-membered
heterocyclic ring. [00179] For any and all of the
embodiments (such as, e.g. Formula (E), Formula (E-I),
and Formula (EIT)), substituents are selected from
among a list of alternatives. For example, in one
embodiment, the heteroalicyclic group of Y is selected
from quinolizines, dioxines, piperidines, morpholines,
thiazines, tetrahydropyridines, piperazines,
oxazinanones, dihydropyrroles, dihydroimidazoles,
tetrahydrofurans, dihydrooxazoles, oxiranes,
pyrrolidines, pyrazolidines, dihydrothiophenones,
imidazolidinones, pyrrolidinones, dihydrofuranones,
dioxolanones, thiazolidines, piperidinones,
tetrahydronaphyridines, tetrahydroquinolines,
tetrahydrothiophenes, and thiazepanes. [00180] In
further embodiments, the heteroalicyclic group of Y is
selected from the group consisting of the following
structures: By way of example only, the
heteroalicyclic group of Y is selected from , and
[00181] In a further or alternative embodiment, the
"G" group (e.g. Gi, G5, G , G7) is any group that is
used to tailor the physical and biological properties
of the molecule. Such tailoring/modifications are
achieved using groups which modulate acidity,
basicity, lipophilicity, solubility and other physical
properties of the molecule. The physical and
biological properties modulated by such modifications
to "G" include, by way of example only, solubility, in
vivo absorption, and in vivo metabolism. In addition,
in vivo metabolism may include, by way of example
only, controlling in vivo PK properties, off-target
activities, potential toxicities associated with
cypP450 interactions, drug-drug interactions, and the
like. Further, modifications to "G" allow for the
tailoring of the in vivo efficacy of the compound
through the modulation of, by way of example, specific
and non-specific protein binding to plasma proteins
and lipidsand tissue distribution in vivo.
Additionally, such tailoring/modifications to "G"
allow for the design of compounds selective for
5-lipoxygenase-activating protein over other proteins.
[00182] In further or alternative embodiments, "G" is
L20-Q, wherein L20 is an enzymatically cleavable
linker and Q is a drug, or an affinity moiety. In
further or alternative embodiments, the drug includes,
by way of example only, leukotriene receptor
antagonists and anti-inflammatory agents. In further
or alternative embodiments, the leukotriene receptor
antagonists include, but are not limited to,
CysLTl/CysLT2 dual antagonists and CysLTl antagonists.
In further or alternative embodiments, the affinity
moiety allow for site specific binding and include,
but are not limited to, antibodies, antibody
fragments, DNA, RNA, siRNA, and ligands. [00183]
Formula (E-II) is as follows: wherein, Z is selected
from NCRi). S(O)1n , CR1=CR 1, -C C-, CCR1) [C(R2)J
11, [C(R2)J nC(RO2O, OCCR1MC(R 2)J 11, [C(Ra)2I
C(RO2S(O)1n, S(O) nC(RO2[C(R2)J , [C(R2) C(RO2NR1,
NR1C(RO2[C(R2)J n, [C(R2)J O[C(ROJ , [C(ROJ nO[C(R2)J
n, -C(O)NR 2-, -NR2C(O)-, -NR2C(O)O-, -OC(O)NR 2-,
-S(O) 2NR2- CR1=N-N-, NR2C(O)NR 2-, -OC(O)O-,
S(O)2NR2, or -NR2S(O)2-, wherein each R1 is
independently H, CF3, or an optionally substituted
lower alkyl and two Ri on the same carbon may join to
form a carbonyl (=0); and each R2 is independently H,
OH, OMe, CF3, or an optionally substituted lower alkyl
and two R2 on the same carbon may join to form a
carbonyl (=O); m is O, 1 or 2; each n is independently
0, 1, 2, or 3; Yis -C(O)NHS(=O) 2R3b, -S(O) 2NHC(O)R
4, - CON(R )2, -L1-(substituted or unsubstituted
heteroalicyclic group), - L1- NR4C( NR3)N(R t)2, -
L1-NR4C(=CR3)N(R 4)2, provided that when the
heteroatom is directly bound to Z, the heteroalicyclic
group is substituted; where L1 is a bond, a
substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, or substituted or unsubstituted
alkynyl, a substituted or unsubstituted
heteroalicyclic group, a substituted or unsubstituted
heteroaryl, a substituted or unsubstituted cycloalkyl,
a substituted or unsubstituted heteroalkyl,
substituted or unsubstituted heteroalkenyl, or a
substituted or unsubstituted heteroalkynyl; where each
substituent is (LsRs)j , wherein each Ls is
independently selected from a bond, -0-, - C(=0)-,
-S-, -S(=0)-, -S(O) 2-, -NHC(O)-, -C(O)NH-, S(O) 2NH-,
-NHS(O) 2, -OC(O)NH-, - NHC(O)O-, -OC(O)O-,
-NHC(O)NH-, -C(O)O-, -OC(O)-, C1-C6 alkyl, C2-C6
alkenyl, -C1-C6 fluaroalkyl, heteroaryl, aryl, or
heteroalicyclic group; and each Rs is independently
selected from H, halogen, -N(Ri) 2, -CN, -NO2, N3,
-S(=O) 2NH2, lower alkyl, lower cycloalkyl, -C1-C6
fluoroalkyl, heteroaryl, or heteroalkyl; where j is O,
1, 2, 3, or 4;r r each R3 is independently selected
from H, -SC=O)2R8-SC=O)2NH2 -C(O)R8 -CN, -NO2,
heteroaryl, or heteroalkyl; each R3b is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
phenyl or benzyl; each R is independently selected
from H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl, phenyl
or benzyl; or two R4 groups can together form a 5-,
6-, 7-, or 8-membered heterocyclic ring; or R3b and R4
can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring; R6 is H, L2-(substituted or
unsubstituted alkyl), L2-(substituted or unsubstituted
cycloalkyl), L2- (substituted or unsubstituted
alkenyl), L2-(substituted or unsubstituted
cycloalkenyl), L2-(substituted or unsubstituted
heteroalicyclic group), L2-(substituted or
unsubstituted heteroaryl), or L2-(substituted or
unsubstituted aryl), where L2 is a bond, O, S, -S(O),
-S(O) 2, C(O), -CH(OH), -(substituted or unsubstituted
C1-C6 alkyl), or -(substituted or unsubstituted C2-C6
alkenyl); R7 is L3-X-L4-Gi, wherein, L3 is a bond,
substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
heteroalicyclic group; X is a bond, O, -C(O),
-CR9(OR9), S, -S(O), -S(O) 2, -NR9, -NR9C(O), -
C(O)NR9, -S(O) 2NR9-, -NR9S(O) 2, -OC(O)NR9-,
-NR9C(O)O-, -CH=NO-, -ONOH-, - NR9C(O)NR9-,
heteroaryl, aryl, -NR9C(=NR10)NR9-, -NR9C(=NRi0)-,
-C(=NR10)NR9-, -OC(=NRi0)-, or -C(=NR10)O-; L4 is a
bond, substituted or unsubstituted alkyl, substituted
or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted
alkynyl; Gi is H, tetrazolyl, -NHS(O) 2R8, S(O)
N(Rg)2, -OR9, -C(O)CF 3, -C(O)NHS(O) 2R8 -S(O)
2NHC(O)R , CN5 N(R9) , -N(R )C(O)R9, -C(=NR10)N(R9)2,
-NR9C(=NR10)N(R9)2, -NR9C(=CRl )N(R9)2, -
C(O)NR9C(=NR10)N(R9)2, -C(O)NR9C(=CR10)N(R9)2, -CO2R9,
-C(O)R9, -CON(R9)2, -SR8, -S(O)R 8, -S(O) 2R8,
-L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), - L5-
(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
- OC(O)O-, -NHC(O)NH-, -NHC(O)O, -0(O)CNH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G is W-G5, where W is a
substituted or unsubstituted aryl, substituted or
unsubstituted heteroalicyclic group or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl,
-NHS(O) 2R8, S(O) 2N(Rg)2, OH, -OR8, -C(O)CF 3,
-C(O)NHS(O) 2R8, -S(O) 2NHC(O)R , CN, N(R9)2,
-N(R9)C(O)R - C( NR10)N(Rs)2, -NR9C(=NRio)N(R9)2
-NR9C(=CRi0)N(R9)2 -C(O)NR9C(=NRi0)N(R9)2, - 



C(0)NR 9C(OR IO)N(R9)2, -CO2R9, -C(O)R9, -CON(R9)2,
-SR8, -S(O)R 8, or -S(O) 2R8; each R8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
phenyl or benzyl; each R9 is independently selected
from H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl, phenyl
or benzyl; or two R groups can together form a 5-, 6-,
7-, or 8-membered heterocyclic ring; or R and R9 can
together form a 5-, 6-, 7-, or 8-membered heterocyclic
ring and each Ri0 is independently selected from H, -
S(O) 2R8 -S(O) 2NH2 -C(O)R8, -CN, -NO2, heteroaryl, or
heteroalkyl; R5 is H, halogen, -N3, -CN, -ONO2,
-L5-(substituted or unsubstituted Q-C 6 alkyl),
^-(substituted or unsubstituted C2-C6 alkenyl),
-L6-(substituted or unsubstituted heteroaryl), or -
L6-(substituted orunsubstituted aiyl), wherein L6 is a
bond, O, S, -S(=O), S(=O)2, NH, C(O), -NHC(O)O,
-OC(O)NH, -NHC(O), -NHC(O)NH-, or -C(O)NH; Rn is
L7-L10-G6; wherein L7 is a bond, -O, -S, -S(=O),
-SO=O)2, -NH, -C(O), -C(O)NH, -NHC(O), (substituted or
unsubstituted Cr C6 alkyl), or (substituted or
unsubstituted C2-C6 alkenyl); Li0 is a bond,
(substituted or unsubstituted alkyl), (substituted or
unsubstituted cycloalkyl), (substituted or
unsubstituted cycloalkenyl), (substituted or
unsubstituted heteroaryl), (substituted or
unsubstituted aryl), or (substituted or unsubstituted
heteroalicyclic group), and G6 is H, CN, SCN, N3, NO2,
halogen, OR9, -C(=O)CF 3, -C(K ) )R9, -SR , -S(K))R 8,
-S(O) 2R8, N(R9) tetrazolyl, -NHS(O) 2R8, - S(O)
2N(R9) , -C(O)NHS(=O) 2R8, -S(O) 2NHC(O)R 9, -
NR9C(=CR 10)N(R9)2, -L5-(substituted or unsubstituted
alkyl), -L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G6 is W-G7, wherein W
is (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted aryl), (substituted or
unsubstituted heteroalicyclic group) or a (substituted
or unsubstituted heteroaryl) and G7 is H, tetrazolyl,
- NHS(=O) 2R8, S(=O)2N(R9)2, OH, -OR8, -C(K))CF 3,
-C(O)NHS(O) 2R8, -S(=O) 2NHC(O)R 9, CN, N(R9)2,
-N(R9)C(O)R 9, -C(=NR 10)N(R9)2, -NR9C(=NR 10)N(R9)2,
-NR9C(=CR 10)N(R9)2, - C(O)NR9C(=NR 10)N(R9)2, -C(O)NR
9C(=CR 10)N(R9)2, -CO2R9, -C(O)R 9, -CON(R 9)2, -SR8,
-S(K))R , or -S(=O)2R8, -L5-(substituted or
unsubstituted alkyl), -L5-(substituted or
unsubstituted alkenyl), - L5- (substituted or
unsubstituted heteroalkyl), - L5-(substituted or
unsubstituted heteroaryl), - L5- (substituted or
unsubstituted heteroalicyclic group),
or-L5-(substituted or unsubstituted aryl), wherein L5
is -NH, -NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-,
-NHC(O), -C(O)NH, -C(O)O, or -OC(O); R12 is L8-L9-Ri3,
wherein L8 is a bond, (substituted or unsubstituted
Ci-C 5 alkyl), or (substituted or unsubstituted C2-C4
alkenyl); L9 is a bond, O, S, -S(K)), S(O) 2, NH,
C(O), -NHC(O)O, -OC(O)NH, -NHC(O)NH-, -OC(O)O-,
-NHG(O)-, -C(O)NH-, -C(O)O-, or -OC(O)-; R13 , is H,
(substituted or unsubstituted C1-C6 alkyl),
(substituted or unsubstituted C3-C6 cycloalkyl),
(substituted or unsubstituted aryl), (substituted or
unsubstituted heteroaryl), or (substituted or
unsubstituted heteroalicyclic group); or R7 and R12
can together form a 4 to 8-membered heterocyclic ring.
[00184] For any and all of the embodiments (such as,
e.g. Formula (E), Formula (E-I), and Formula (EH)),
substituents can be selected from among from a subset
of the listed alternatives. For example, in some
embodiments, Z is [C(R2) nC(Ri) 2O. In further or
alternative embodiments, Y is -L1-(substituted or
unsubstituted heteroalicyclic group). [00185] In
further or alternative embodiments, R6 is
L2-(substituted or unsubstituted alkyl), or L2-
(substituted or unsubstituted cycloalkyl),
^-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, - S(O)2, -C(O), -CH(OH), or substituted or
unsubstituted alkyl. [00186] In further or alternative
embodiments, R7 is L3-X-L4-G1; wherein, L3 is a
substituted or unsubstituted alkyl; X is a bond, O,
-C(K)), -CR9(OR9), S, -S(K)), -S(O) 2, -NR9, -NR9C(O),
-C(O)NR 9,-CH=NO-, -ON=CH-, -NR9C(O)NR9-, heteroaryl,
aryl, -NR9CC=NR10)NR9-, -NR9CC=NR10)-, -CC=NR10)NR9-,
-OC(=NR 10> , or -C(=NR 10)O-; and L4 is a bond,
substituted or unsbstituted alkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl. In
further or alternative embodiments, Gi is tetrazolyl,
-NHS(=O) 2R8, S(=O)2N(R9)2, -OR9, -C(=O)CF 3, -C(O)NHS
C=O)2R8, -SC=O)2NHCCO)R9, CN, N(R9)2, -N(R9)C(O)R 9,
-NR9CC=CR10)NCR9)2, - C(O)NR9C(=NR 10)N(R 9)2, -C(O)NR
9C(=CR 10)N(R9)2, -CO2R9, -C(O)R 9, -CON(R 9)2, -SR8,
-S(=O)R 8, - S(=O)2R8, or G1 is W-G5, where W is a
substituted or unsubstituted heteroalicyclic group or
substituted or unsubstituted heteroaryl and G5 is
tetrazolyl, -NHSC=O)2R8, S(=O)2N(R 9)2, OH, -OR8,
-CC=O)CF3, - C(O)NHSC=O)2R8, -SC=O)2NHCCO)R9, CN,
N(R9)2, -NCR9)C(O)R 9, -C(=NR 10)N(R 9)2, - NR9C(=NR
10)N(R 9)2, -NR9C(=CR 10)N(R 9)2, -C(O)NR 9C(=NR
10)N(R 9)2, -C(O)NR 9C(=CR10)N(R9)2, - CO2R9, -C(O)R9,
-CON(R 9)2, -SR8, -S(=O)R 8, or -SC=O)2R8. In further
or alternative embodiments, X is a bond, -O-,
-CR9(OR9), S, -S(O), -S(O)2, -NR8, -0-N=CH, -CH=N-O,
-NHC(=0) or-C(=O)NH. [00187] In further or alternative
embodiments, R]1 is Ly-L10-Gg, wherein L7 is a bond,
(substituted or unsubstituted Ci-C alkyl), and L10 is
a (substituted or unsubstituted aryl), (substituted or
unsubstituted heteroaryl), or (substituted or
unsubstituted heteroalicyclic group). In further or
alternative embodiments, G6 is tetrazolyl, -NHS(=O)
2R8, -C(O)NHS(=O) 2R8, -SC=O)2NHC(O)R 9, -C(=NR 10)N(R
9)2, - NR9C(=NR 10)N(R9)2, -NR9C(=CR 10)N(R9)2,
-L5-(substituted or unsubstituted alkyl), -
L5-(substituted or unsubstituted heteroaryl), or -
L5-Csubstituted or unsubstituted aryl), L5 is
-OC(O)O-, -NHC(O)NH-, - NHC(O)O, -0(O)CNH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O). In further or alternative
embodiments, L 0 is a (substituted or unsubstituted
aryl). In further or alternative embodiments, wherein
G6 is W-G7, wherein W is (substituted or unsubstituted
heteroalicyclic group) or (substituted or
unsubstituted heteroaryl) and G7 is tetrazolyl,
-NHS(=O) 2R8, SC=O)2N(R 9), OH, -CC=O)CF3, -
C(O)NHS(=O) 2R8, -SC=O)2NHC(O)R 8 N(R 9)2, -C(=NR
10)N(R 8)2, -NR9C(=NRi 0)N(R 9)2, - NR9C(=CR 10)N(R
9)2, -C(O)NR 9C(=NR 10)N(R 9)2, -C(O)NR 9C(=CRi 0)N(R
9)2, -CON(R 9)2, -Ls -(substituted or unsubstituted
alkyl); -L5-(substituted or unsubstituted heteroaryl),
- L5-(substituted or unsubstituted heteroalicyclic
group), or - L5-(substituted or unsubstituted aryl),
L5 is -OC(O)O-, -NHC(O)NH-, - NHC(O)O, -0(O)CNH-,
-NHC(O), -C(O)NH, -C(O)O, or -OC(O). [00188] In
further or alternative embodiments, L8 is a bond,
(substituted or unsubstituted C -C alkyl); L9 is a
bond, -O-, -S-, -S(=O), -SC=O)2, -NH-, -C(O)-,
-(CH2)-, -NHC(O)O-, -NHC(O)-, or -C(O)NH; R13 is H,
(substituted or unsubstituted Ci-C 6 alkyl), or
(substituted or unsubstituted C3-C cycloalkyl).
[00189] In further or alternative embodiments, the
heteroalicyclic group of group Y can be selected from
a quinolizine, a dioxine, a piperidine, a morpholine,
a thiazine, a tetrahydropyridine, a piperazine, a
oxazinanone, a dihydropyrrole, a dihydroimidazole, a
tetrahydrofuran, a dihydrooxazole, an oxirane, a
pyrrolidine, a pyrazolidine, a dihydrothiophenone, an
imidazolidinone, a pyrrolidinone, a dihydrofuranone, a
dioxolanone, a thiazolidine, a piperidinone, a
tetrahydronaphyridine, a tetrahydroquinoline, a
tetrahydrothiophene, and a thiazepane. In further or
alternative embodiments, the heteroalicyclic group of
group Y can be selected from the group consisting
of:CXy and O [00190] In further or alternative
embodiments, "G" (e.g. Gi, G5, Gg, G7) is L20-Q,
wherein L2o is an enzymatically cleavable linker and Q
is a drug, or an affinity moiety. In further or
alternative embodiments, the drug includes, by way of
example only, leukotriene receptor antagonists and
anti inflammatory agents. In further or alternative
embodiments, the leukotriene receptor antagonists
include, but are not limited to, CysLTl/CysLT2 dual
antagonists and CysLTl antagonists. In further or
alternative embodiments, the affinity moiety allows
for site specific binding and include, but are not
limited to, antibodies, antibody fragments, DNA, KNA,
siRNA, and ligands. [00191] In a further or
alternative embodiment, the "G" group (e.g. Gi, G5,
G6, G7) of any of Formula (E), Formula (E-I), or
Formula (E-II), is any group that is used to tailor
the physical and biological properties of the
molecule. Such tailoring/modifications are achieved
using groups which modulate acidity, basicity,
lipophilicity, solubility and other physical
properties of the molecule. The physical and
biological properties modulated by such modifications
to "G" include, by way of example only, solubility, in
vivo absorption, and in vivo metabolism. In addition,
in vivo metabolism may include, by way of example
only, controlling in vivo PK properties, off-target
activities, potential toxicities associated with
cypP450 interactions, drug-drug interactions, and the
like. Further, modifications to "G" allow for the
tailoring of the in vivo efficacy of the compound
through the modulation of, by way of example, specific
and non-specific protein binding to plasma proteins
and lipids and tissue distribution in vivo.
Additionally, such tailoring/modifications to "G"
allow for the design of compounds selective for 5-
lipoxygenase-activating protein over other proteins.
In further or alternative embodiments, "G" is L2O-Q,
wherein L20 is an enzymatically cleavable linker and Q
is a drug, or an affinity moiety. In further or
alternative embodiments; the drug includes, byway of
example only, leukotriene receptor antagonists and
anti-inflammatory agents. In further or alternative
embodiments, the leukotriene receptor antagonists
include, but are not limited to, CysLTl/CysLT2 dual
antagonists and CysLTl antagonists. In further or
alternative embodiments, the affinity moiety allows
for site specific binding and include, but are not
limited to, antibodies, antibody fragments, DNA, KNA,
siRNA, and ligands. [00192] Any combination of the
groups described above for the various variables is
contemplated herein. It is understood that
substituents and substitution patterns on the
compounds provided herein can be selected by one of
ordinary skill in the art to provide compounds that
are chemically stable and that can be synthesized by
techniques known in the art, as well as those set
forth herein.ula (E) is as follows: wherein, Z is
OC(Ri) 2[C(R2)2]n, [C(R2)2] ,or [C(R2) C(Ri) 2O
wherein each R1 is independently H CF3, or an
optionally substituted lower alkyl and two Ri on the
same carbon may join to form a carbonyl (=0); and each
R2 is independently H, OH, OMe, CF3, or an optionally
substituted lower alkyl and two R2 on the same carbon
may join to form a carbonyl (=0); each n is
independently 0, 1, 2, or 3; Y is -L -(substituted or
unsubstituted heteroalicyclic group), provided that
when the heteroatom is directly bound to Z, the
heteroalicyclic group is substituted; where Li is a
bond, a substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or substituted
or unsubstituted alkynyl, a substituted or
unsubstituted heterocycle, a substituted or
unsubstituted cycloalkyl, a substituted or
unsubstituted heteroalkyl, substituted or
unsubstituted heteroalkenyl, or a substituted or
unsubstituted heteroalkynyl; where each substituent is
(LsRs)j , wherein each L is independently selected
from a bond, -O-, -CX=O)-, -S-, -SC=OK -SC=O) -.
-NHC(O)-, -C(O)NH-, SC=O)2NH-, - NHS(=O) 2, -OC(O)NH-,
-NHC(O)O-, -OC(O)O-, -NHC(O)NH-, -C(O)O-, - OC(O)-,
Ci-C 5 alkyl, C2-C6 alkenyl, -Cr C6 fluoroalkyl,
heteroaryl, aryl, or heteroalicyclic group; and each R
is independently selected from H, halogen, - N(R4) ,
-CN, -NO2, N3, -S(=O) 2NH2, lower alkyl, lower
cycloalkyl, -C -C6 fluoroalkyl, heteroaryl, or
heteroalkyl; where j is O, 1, 2, 3, or 4; each R4 is
independently selected from H; substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; or
two R4 groups can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring;; R6 is H,
L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl),
L2-(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstituted cycloalkenyl),
L2-(substituted or unsubstituted heteroalicyclic
group), L2-(substituted or unsubstituted heteroaryl),
or L2-(substituted or unsubstituted aryl), where L2 is
a bond, O, S, -S(=0), -S(=O)2, C(O), -CH(OH),
-(substituted or unsubstituted C1-C6 alkyl), or
-(substituted or unsubstituted C2-C6 alkenyl); R7 is
L3-X-L4-Gi, wherein, L is a bond, substituted or
unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstitutedalKynyl, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted
heteroalicyclic group; X is a bond, O, -C(=O),
-CR9(OR9), S, -S(=O), -S(=O)2, -NR9, -NR9C(O), -
C(O)NR9, -S(^O)2NR9-, -NR9S(=O)2, -OC(O)NR9-,
-NR9C(O)O-, -CH=NO-, -ON=CH-, -NR9C(O)NR9-,
heteroaryl, aryl, -NR9C(=NR10)NR9-, - L4 is a bond,
substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl; G1 is
H, tetrazolyl, -NHS(=O)2R8, S(=O)2N(R9)2, -OR9,
-C(O)CF 3, - C(O)NHS(=O)2R8, -S(=O)2NHC(O)R9, CN,
N(R9)2, -N(R9)C(O)R9, - C(=NR10)N(R9)2,
-NR9C(=NRio)N(R9)2, -NR9C(=CR10)N(R9)2,
C(O)NR9C(=NR10)N(R9)2 -C(O)NR9C(=CR10)N(R9)2, -CO2R9,
-C(O)R9, - CON(R9)2, -SR8, -S(=O)RS, -S(=O)2Rg,
-L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5
IS-OC(O)O-, -NHC(O)NH-, -NHC(O)O, -0(O)CNH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G1 is W-G5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heteroalicyclic group or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl,
-NHS(=O)2R8, S(=O)2N(R9)2, OH, -OR8, -C(=O)CF3,
-C(O)NHS(O) 2R3, -S(=O)2NHC(O)R9, CN, N(R9)2,
-N(R9)C(O)R9, - C(=NR10)N(R9)2, -NR9C(=NR10)N(R9)2,
-NR9C(=CR10)N(R9)2, C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(=CR10)N(R9)2, -CO2R9, -C(O)R9, - CON(R9)2,
-SR8, -S(O)R 8, or -S(=O)2R8; 1 each
R8is-independently selected from substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; each
R9 is independently selected from H, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; or
two R9 groups can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring; or R8 and R9 can
together form a 5-, 6-, 7-, or 8-membered heterocyclic
ring and each R10 is independently selected from H,
-S(=O) 2R8,-S(=O) 2NH2 -C(O)R8, - CN, -NO2,
heteroaryl, or heteroalkyl; R5 is H, halogen,
substituted or unsubstituted C1-C6 alkyl, substituted
or unsubstituted OC1- C6 alkyl; R11 is L7-L10-G6;
wherein L7 is a bond, -O, -S, -S(=0), -S(O) 2, -NH,
-C(O), -C(O)NH, - NHC(O), (substituted or
unsubstituted C1-C6 alkyl), or (substituted or
unsubstituted C2-C6 alkenyl);Lio is a bond,
(substituted or unsubstituted alkyl), (substituted or
unsbstituted cycloalkyl), (substituted or
unsubstituted cycloalkenyl), (substituted or
unsubstituted heteroaryl), (substituted or
unsubstituted aryl), or (substituted or unsubstituted
heteroalicyclic group), and G6 is H CN, SCN, N3, NO2,
halogen, OR9, -C(K))CF 3, -CC=O)R9, -SR8, -S(O)Re, -
S(=O)2RS, N(Rp)2, tetrazolyl, -NHS(=O) 2Rs,
-S(=O)2N(R9)2, -C(O)NHS(=O) 2R8, - S(=O)2NHC(O)R 9,
-C(=NR 10)N(R9)2 -NR9C(=NR 10)N(R 9)2, -NR9C(=CR
10)N(R 9)2, - L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O 3 or -OC(O); or G is W-G7, wherein W
is (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted aryl), (substituted or 



unsubstituted heteroalicyclic group) or a (substituted
or unsubstituted heteroaryl) and G7 is H, tetrazolyl,
-NHS(=O) 2R8, S(=O)2N(R9)2, OH, -OR8, -C(O)CF 3, -
C(O)NHS(=O) 2R8, -S(=O) 2NHC(O)R 9, CN, N(R9)2,
-N(R9)C(O)R 9, - C(=NR 10)N(R9)2, -NR9C(=NR 10)N(R
9)2, -NR9C(=CRio)N(R 9)2, - C(O)NR 9C(=NR 10)N(R 9)2,
-C(O)NR 9C(=CR 10)N(R9)2, -CO2R9 -C(O)R9, -CON(R 9)2,
-SR8, -S(=O)R 8, or -S(=O)2R8, -L5-(substituted or
unsubstituted alkyl), -L5- (substituted or
unsubstituted alkenyl), - L5-(substituted or
unsubstituted heteroalkyl), - L5-(substituted or
unsubstituted heteroaryl), - L5-(substituted or
unsubstituted heteroalicyclic group), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-NH, -NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-,
-NHC(O), -C(O)NH, -C(O)O, or -OC(O); Ri2 is H,
(substituted or unsubstituted C1-C6 alkyl), or
(substituted ot unsubstituted C2-C4 alkenyl); oran
active metabolite, or solvate, or pharmaceutically
acceptable salt, or a pharmaceutically acceptable
prodrug thereof. [00194] For any and all of the
embodiments (such as, e.g. Formula (E), Formula (E-I),
and Formula (EII)), substituents can be selected from
among from a subset of the listed alternatives. For
example, in some embodiments, Y is -L1-(substituted or
unsubstituted heteroalicyclic group). In further or
alternative embodiments, the heteroalicyclic group is
selected from the group consisting of a quinolizine, a
dioxine, a piperidine, a morpholine, a thiazine, a
tetrahydropyridine, a piperazine, a oxazinanone, a
dihydropyrrole, a dihydroimidazole, a tetrahydrofuran,
a dihydrooxazole, an oxirane, a pyrrolidine, a
pyrazolidine, a dihydrothiophenone, an
imidazolidinone, a pyrrolidinone, a dihydrofuranone, a
dioxolanone, a thiazolidine, a piperidinone, a
tetrahydronaphyridine, a tetrahydroquinoline, a
tetrahydrothiophene, an indoline, a
tetrahydroquinohne, and a thiazepane. In further or
alternative embodiments, the heteroalicyclic group is
selected from the group consisting of:[00195] In
further or alternative embodiments, R6 is
L2-(substituted or unsubstituted alkyl), or L2-
(substituted or unsubstituted cycloalkyl), or
^-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(O)2, -C(O), -CH(OH), or substituted or
unsubstituted alkyl. [00196] In further or alternative
embodiments, R7 is L3-X-L4-Gi; wherein, L3 is a
substituted or unsubstituted alkyl; X is a bond, O,
-C(=O), -CR9(OR9), S, -S(=O), -S(=O)2, -NR9, -NR9C(O),
-C(O)NR 9, -St=O) 2NR9-, -NR9S(O) 2, -OC(O)NR9-,
-NR9C(O)O-, -CH=NO-, -ON=CH-, -NR9C(O)NR9-,
heteroaryl, aryl, -NR9C(=NR10)NR9-, -OC(=NR 10)-, or
-C(=NR 10)0-; and L4 is a bond or a substituted or
unsubstituted alkyl. [00197] In further or alternative
embodiments, G1 is tetrazolyl, -NHS(O) 2R8 S(O)
2N(R9)2, -OR9, - C(=O)CF 3, -C(O)NHS(O) 2R8,
-S(=O)2NHC(O)R 9, CN, N(R )2, -N(R9)C(O)R 9, -C(=NR
10)N(R 9)2, - NR9C(=NR 10)N(R9)2, -NR9C(=CR10)N(R 9)2,
-C(O)NR 9C(=NR10)N(R9)2, -C(O)NR 9C(=CR 10)N(R 9)2, -
CO2R9, -C(O)R9, -CON(R9)2, -SR8, -S(O)R 8, -S(O) 2R8,
or Gi is W-G5, where W is a substituted or
unsubstituted heteroalicyclic group or substituted or
unsubstituted heteroaryl and G5 is tetrazolyl, -
NHS(O) 2R8, S(O) 2N(R9)2, OH, -OR8, -C(O)CF 3,
-C(O)NHS(O) 2R8, -S(O) 2NHC(O)R 9, CN,N(R 9)2,
-N(R9)C(O)R 9, -C(=NR,o)N(R 9)2, -NR9C(=NRi 0)N(R9)2,
-NR9C(OR 10)N(R9)2, - C(O)NR9C(=NR 10)N(R 9)2, -C(0)NR
9C(ORi 0)N(R9)2, -CO2R9, -C(O)R9, -CON(R9)2 -SR8,
-S(O)R 8, or - S(O) 2R8. [00198] In further or
alternative embodiments, X is a bond, -O-, -CR9(OR9),
S, -S(O), -S(O)2, -NR8, -ON= CH, -CH=N-O, -NHC(O) or
-C(O)NH. [00199] In further or alternative
embodiments, R 2 is H and Rn is L7-Li0-Ge, wherein: L7
is a bond, (substituted or unsubstituted Ci-C6 alkyl);
and L 0 is a (substituted or unsubstituted aryl),
(substituted or unsubstituted heteroaryl), or
(substituted or unsubstituted heteroalicyclic group).
In further or alternative embodiments, Li0 is a
(substituted or unsubstituted aryl). [00200] In
further or alternative embodiments, G is W-G7, wherein
W is (substituted or unsubstituted heteroalicyclic
group) or (substituted or unsubstituted heteroaryl)
and G7 is H, tetrazolyl, -NHS(O) 2R8, S(O) 2N(R9), OH,
-C(O)CF 3 -C(O)NHS(O) 2R8, -S(O) 2NHC(O)R 8, N(Rs)2, -
NR9C(=NR,o)N(R9)2, -NR9C(=CR10)N(R 9)2, -C(O)NR
9C(=NRi 0)N(R9)2, -C(O)NR 9C(=CRi 0)N(R9)2, -
CON(Rg)2, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted heteroaryl), -
L5-(substituted or unsubstituted heteroalicyclic
group), or -^-(substituted or unsubstituted aryl), L5
is - OC(O)O-, -NHC(O)NH-, -NHC(O)O, -0(O)CNH-,
-NHC(O), -C(O)NH, -C(O)O, or -OC(O). [00201] In some
embodiments, Z is [C(R2 ] C(ROzO. [00202] Any
combination of the groups described above for the
various variables is contemplated herein. It is
understood that substituents and substitution patterns
on the compounds provided herein can be selected by
one of ordinary skill in the art to provide compounds
that are chemically stable and that can be synthesized
by techniques known in the art, as well as those set
forth herein. [00203] Further embodiments of Formula
(E), Formula (E-I) and Formula (E-II), include, but
are not limited to, compounds shown in Figures 8-1 1
and in Tables 1-3. Table 1. Non-aromatic R1
substituents and R chloro/bromo
sabstituentsAMINOPYRIMIDINES USEFUL A S KINASE
INHIBITORS TECHNICAL FIELD OF THE INVENTION [0001] The
present invention relates to compounds useful as
inhibitors of kinases. The invention also relates to
pharmaceutically acceptable compositions comprising
the compounds of the invention, methods of using the
compounds and compositions in the treatment of various
disorders, and processes for preparing the compounds.
BACKGROUND OF THE INVENTION [0 002] The search for new
therapeutic agents has been greatly aided in recent
years by a better understanding of the structure of
enzymes and other biomolecules associated with target
diseases . One important class of enzymes that has
been the subject of extensive study is protein
kinases. [0003] Protein kinases constitute a large
family of structurally related enzymes that are
responsible for the control of a variety of signal
transduction processes within the cell. Protein
kinases are thought to have evolved from a common
ancestral gene due to the conservation of their
structure and catalytic function. Almost all kinases
contain a similar 250-3 00 amino acid catalytic
domain. The kinases may be categorized into families
by the substrates they phosphorylate (e.g., protein-
tyrosine, proteinserine/ threonine, lipids, etc.).
Sequence motifs have beenidentified that generally
correspond to each of these kinase families . [0004]
In general, protein kinases mediate intracellular
signaling by effecting a phosphoryl transfer from a
nucleoside triphosphate to a protein acceptor that is
involved in a signaling pathway. These phosphorylation
events act as molecular on/off switches that can
modulate or regulate the target protein biological
function. [0005] These phosphorylation events are
ultimately triggered in response to a variety of
extracellular and other stimuli. Examples of such
stimuli include environmental and chemical stress
signals (e.g., osmotic shock, heat shock, ultraviolet
radiation, bacterial endotoxin, and H2O2 ) , cytokines
(e.g., interleukin-1 (IL-I) and tumor necrosis factor
a (TNF-a) ), and growth factors (e.g., granulocyte
macrophage- colonystimulating factor (GM-CSF) , and
fibroblast growth factor (FGF) ). An extracellular
stimulus may affect one or more cellular responses
related to cell growth, migration, differentiation,
secretion of hormones, activation of transcription
factors, muscle contraction, glucose metabolism,
control of protein synthesis, and regulation of the
cell cycle . [0 006 ] Many diseases are associated
with abnormal cellular responses triggered by protein
kinase -mediated events. These diseases include
autoimmune diseases, inflammatory diseases, bone
diseases, metabolic diseases, neurological and
neurodegenerative diseases, cancer, cardiovascular
diseases, allergies and asthma, Alzheimer's disease,
and hormone -related diseases. Accordingly, there has
been a substantial effort in medicinal chemistry to
find protein kinase inhibitors that are effective as
therapeutic agents. However, considering the lack of
currently available treatment options for the majority
of the conditions associated with protein kinases,
there isstill a great need for new therapeutic agents
that inhibit these protein targets. [0007] The Aurora
proteins are a family of three related
serine/threonine kinases {termed Aurora-A, -B and -C)
that are essential for progression through the mitotic
phase of cell cycle. Specifically Aurora-A plays a
crucial role in centrosome maturation and segregation,
formation of the mitotic spindle and faithful
segregation of chromosomes . Aurora-B is a chromosomal
passenger protein that plays a central role in
regulating the alignment of chromosomes on the
meta-phase plate, the spindle assembly checkpoint and
for the correct completion of cytokinesis . [0008]
Overexpression of Aurora-A, -B or -C has been observed
in a range of human cancers including colorectal,
ovarian, gastric and invasive duct adenocarcinomas. [0
009] A number of studies have now demonstrated that
depletion or inhibition of Aurora-A or -B in human
cancer cell lines by siRNA, dominant negative
antibodies or neutralizing antibodies disrupts
progression through mitosis with accumulation of cells
with 4N DNA, and in some cases this is followed by
endoreduplication and cell death. [0 010] Protein
kinases are attractive and proven targets for new
therapeutic agents to treat a range of human diseases,
with examples of kinase inhibitors including Gleevec
(r) and Tarceva (r) . The Aurora kinases are
especially attractive targets due to their association
with numerous human cancers and the roles they play in
the proliferation of these cancer cells . Therefore,
there is a need for compounds that inhibit protein
kinases . SUMMARY OF THE INVENTION [0011] This
invention provides compounds and pharmaceutically
acceptable compositions thereof that are useful as
inhibitors of protein kinases . These compounds are
represented by formula I:or a pharmaceutically
acceptable salt thereof, wherein R1, Rx , RY , Q and
Ht are as defined herein. [0012] These compounds and
pharmaceutically acceptable compositions thereof are
useful for inhibiting kinases in vitro , in vivo , and
ex vivo . Such uses include treating or preventing a
variety of diseases, disorders or conditions,
including, but not limited to, autoimmune diseases,
inflammatory diseases, bone diseases, metabolic
diseases, neurological and neurodegenerative diseases,
cancer, cardiovascular diseases, allergies and asthma,
Alzheimer's disease, and hormone -related diseases.
Other uses include the study of kinases in biological
and pathological phenomena,- the study of
intracellular signal transduction pathways mediated by
such kinases; and the comparative evaluation of new
kinase inhibitors . DETAILED DESCRIPTION OF THE
INVENTION [0013] The present invention provides a
compound of formula I : or a pharmaceutically
acceptable salt thereof, wherein: Ht is thiazole or
pyrazole, wherein each Ht is optionally and
independently substituted with R2 and R2'; Q is -O- ,
-NR'-, -S-, or -C(RMa-; R X s T _ 3 o r L Z - R 3 ;Rg
is T2-R10 or L-Z-R 10 ; R1 is T3- (Ring D ) ; Ring D
is a 5-7 membered monocyclic ring or 8-10 raembered
bicyclic ring selected from an aryl or heteroaryl
ring, said heteroaryl ring having 1-4 ring
heteroatoras selected from nitrogen, oxygen or sulfur,
wherein each substitutable ring carbon of Ring D is
independently substituted by oxo, T4-R5 or V-Z-R 5,
and each substitutable ring nitrogen o f Ring D is
independently substituted by -R4 ; each T , T1, T2 ,
T3 , and T4 is independently a Ci_4 alkylidene chain
or is absent; Z is a Ci-4 alkylidene chain or is
absent; L is -O- , -S-, -SO-, -SO2- , -N (R 5)SO2- ,
-SO2N(R 6)-, -N(R e)-, -CO-, -CO 2 - , -N(R 6JCO-, -N
(R 6)C (O) O - , -N(R 6JCON(R 6)-, -N(R 6 SO2N(R 6)-,
-N(R S)N(R 6)-, -C(O)N(R 6)-, -OC(O)N(R 6)-, -C(R 6
2O-, -C(R 6 2S-, -C(R 6 2SO-, -C(R 6J2SO2- , -C(R
6J2SO2N(R 6J-, -C(R 6J2N(R 6J-, -C(R 6J2N(R 6JC(OJ-,
-C(R 6J2N(R 6JC(O)O-, -C(R 6J=NN(R 6)-, -C(R 6J=N-O-,
-C(R 6 2N(R 6JN(R 6)-, -C(R 6J2N(R 6JSO 2N(R 6J-, or
-C(R 6J2N(R 6JCON(R )-; R2 and R2 ' are independently
-R, -T-W-R 6, or R 8, or R2 and R2 ' are taken
together with their intervening atoms to form a fused,
5-8 membered, unsaturated or partially unsaturated, 



ring having 0-3 ring heteroatoms selected from
nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
R2 and R2 ' is independently substituted by halo, oxo,
-CN, -NO 2, -R7 , or -V-R 6, and each substitutable
ring nitrogen o f said ring formed by R2 and R2' is
independently substituted by R4 ; each R3 and Rs is
independently -R, -halo, -OR, -C(=O)R, -CO 2R ,
-COCOR, COCH 2COR, -NO2, -CN, -S(O)R, -S(O) 2R , -SR,
-N(R 4 2 , -CON(R 7)2 , -SO 2N(R 7)2, -OC(=O)R, -N(R
7)COR, -N (R 7)CO2 (C 6 aliphatic), -N(R 4)N (R 4)2,
-C=NN(R 4)2 , -C=N-OR, -N (R 7)CON (R 7)2 / -N (R
7)SO2N (R 7)2 , -N(R 4JSO 2R , or -OC (=O) N (R 7J2
;each R is hydrogen, a Cc_6 aliphatic group, a C6-io
aryl ring, a heteroaryl ring having 5-10 ring atoms,
or a heterocyclyl ring having 4-10 ring atoms, the
heteroaryl or heterocyclyl ring having 1-4 ring
heteroatoms selected from nitrogen, oxygen, or sulfur,
the aliphatic group and each R ring being optionally
substituted by R9; each R4 is -R7, -COR7 -CO2
(optionally substituted C .6 aliphatic), -CON(R7 2, or
-SO2R7; V is -O-, -S-, -SO-, -SO2- , -N(R6JSO2- ,
-SO2N(R e)-, -N(R6)-, -CO-, -CO2- , -N(R6JCO-,
-N(R6JC(O)O-, -N(R6JCON(R 6J-, -N(R6JSO2N(R 6J-,
-N(R6JN(R6J-, -C(O)N(R 6J-, -OC(O)N(R 6)-, -C(RS)2O-,
-C(R6 2S-, -C(R6 2SO-, -C(R6J2SO2- , -C(R J2SO2N(R
6J-, C(R6 2N(R 6)- , -C(R6J2N(R 6JC(O)-, -C (R 6J2N (R
s)C (O) O -, C(R6J=NN(R )-, -C(R6J=N-O-,
-C(R5J2N(R6JN(R J-, -C(R6J2N(R 6JSO2N(R 6J-, or
-C(R5J2N(R 6JCON(R5J-; W is -C(R6)2O-, -C(R6J2S-,
-C(R5J2SO-, -C(R5J2SO2- , -C(R6J2SO2N(R 5J-,
-C(R6J2N(R 6J-, -CO-, -CO2- , -C(R5J2OC(OJ-,
-C(R6J2OC(O)N(R 6J-, -C (R 5 2N (R 6)CO-, -C(R6J2N(R
6JC(O)O-, -C(R5J=NN(R5J-, -C(R5J=N-O-,
-C(R5J2N(R5JN(R6J-, -C(R5J2N(R 5JSO2N(R 5J-, -C(R
6J2N(R 6JCON(R5J-, or -CON(R 5J-; each R6 is
independently hydrogen or an optionally substituted
Ci_ 6 aliphatic group, or two R5 groups on the same
nitrogen atom are taken together with the nitrogen
atom to form an optionally substituted 4-6 membered
heterocyclyl or heteroaryl ring; and each R7 is
independently hydrogen or an optionally substituted
Ci. 6 aliphatic group, or two R7 on the same nitrogen
are taken together with the nitrogen to form an
optionally substituted 5-8 membered heterocyclyl or
heteroaryl ring; each R8 is halogen, -CN, or -NO2;
each R9 is -R', -halo, -OR', -C(=O)R', -CO2R',
-COCOR', COCH2COR', -NO2, -CN, -S(O)R', -S(O) 2R',
-SR', -N(R' J2, -CON(R ')2 / -SO2N (R 'J2, -OC(=O)R',
-N(R' JCOR', -N(R')CO2 (C 1.aliphatic), -N(R' )N(R' )2
, -C=NN(R ')2, .-C=N-OR' , -N(R' )CON (R ')2, -N(R'
)SO2N(R ')2, -N (R') SO2R', or -OC (=O) N(R' )2; each
R10 is a 4-membered heterocyclic ring containing 1-2
heteroatoms selected from O , NR11 , and S ; each R10
is optionally substituted with 0-3 occurrences of J ;
each J is independently -halo, -OR, oxo, Ci_ s
aliphatic, -CO2R , -COCOR, COCH 2COR, -NO2, -CN,
-S(O)R, -S(O) 2R , -SR, -N(R 4)2, -CON(R 7 2, -SO2N(R
7)2 , -OC(=O)R, -N(R 7)COR, -N(R 7JCO2 (C 1 S
aliphatic), -N (R4)N (R 4)2, =NN(R )2, =N-OR, -N (R
7)CON (R 7)2, -N(R7)SO2N(R 7)2, -N(R4)SO2R , or -OC
(=O) N (R 7)2; or 2 J groups, on the same atom or on
different atoms, together with the atom(s) to which
they are bound, form a 3-8 membered saturated,
partially saturated, or unsaturated ring having 0-2
heteroatoms selected from. O , N , or S ; each R11 is
-R7, -COR7, -CO2 (optionally substituted C1
aliphatic), -CON(R 7)2 / or -SO2R7; each R ' is
independently hydrogen or a C . aliphatic group
optionally substituted with 0-4 occurrences of NH2, NH
(Cc_4aliphatic) , N (Q1.-4aliph.atic) 2, halogen, Ci-
4aliphatic, OH, O(Ci-4aliphatic) , NO2, CN, CO2H , CO2
(C 1.4aliphatic) , O (haloCi-4 aliphatic) , or
haloCi-4aliphatic,- or, two R ', together with the
atom(s) to which they are attached, form an optionally
substituted 3-6 membered carbocyclyl or heterocyclyl .
[0014] In some embodiments, the present invention
provides a compound of formula I : or a
pharmaceutically acceptable salt thereof, wherein:Ht
is thiazole or pyrazole, wherein each ring is
optionally and independently substituted with R2 and
R2'; Q is -O- , -NR'-, -S-, or -C(R' )2-; Rx i s H, C
-6aliphatic , NO2, CN, halo, NH2 N(C -4aliphatic) ,
N(C _4aliphatic) 2 O(C _4aliphatic) , OH, or -N(C=O) (
C 4aliphatic) ; wherein said aliphatic i s optionally
substituted with 1-3 fluoro; Rg i s T2-R10 or L-Z-R10
; R1 i s T3- (Ring D) ; Ring D is a 5-7 membered
monocyclic aryl or heteroaryl ring, wherein said
heteroaryl has 1-4 ring heteroatoms selected from O ,
N , or S,- Ring D can optionally be fused with Ring D
'; Ring D ' is a 5-8 aromatic, partially saturated, or
fully unsaturated ring containing 0-4 ring heteroatoms
selected from nitrogen, oxygen or sulfur; each
substitutable ring carbon of Ring D and Ring D ' is
independently substituted by oxo, T4-R5, or V-Z-R 5;
each substitutable ring nitrogen of Ring D and Ring D
' is independently substituted by -R4; each T , T3,
and T4 is independently a Ci_4 alkylidene chain or is
absent ; Z is a Cc_ alkylidene chain or is absent ,- L
is -O- , -S-, -SO-, -SO2- , -N(RS)SO2- , -SO2N(R5)-,
-N(R6)-, -CO-, -CO2- , -N(RS)CO-, -N(R6JC(O)O-, -N (R
S)CON (R e)-, -N(R6)SO2N(R )- , -N(Re)N(Rs)- ,
-C(O)N(R )-, -OC(O)N(R )-, -C(R6)2O-, -C(R6 2S-,
-C(Re)2SO-, -C(R 2SO2- , -C (R 6)2SO2N (R 5)-,
-C(R5)2N(R 6)- , -C(R5)2N(R 6)C(O) - , -C (R 5)2N (R
5)C (O) O -, -C(R5J=NN(R 5J- , -C(R6J=N-O-, -C(R5J2N(R
6JN(R5J-, -C(R5J2N(R 6JSO2N(R 5J-, or -C(R6J2N(R
6JCON(R5J-; T2 is independently absent or a C -I0
alkylidene chain wherein up to six C units of the
alkylidene chain are optionally replaced by -O- ,
-C(=O)-, -S(OJ-, -S(O) 2- , -S-, or -N(R4)-; T2 is
optionally substituted with 0-6 Jt groups;R2 and R2 '
are independently -R, -T-W-R 6, or R8, or R2 and R2 '
are taken together with their intervening atoms to
form a fused, 5-8 membered, unsaturated or partially
unsaturated, ring having 0-3 ring heteroatoms selected
from nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
R2 and R2 ' is independently substituted by halo, oxo,
-CN, -NO2 -R7, or -V-Rs, and each substitutable ring
nitrogen of said ring formed by R2 and R2 ' is
independently substituted by R4 ; R5 is -R, -halo,
-OR, -C(=O)R, -CO2R , -COCOR, COCH2COR, -NO2, -CN,
-S(O)R, -S(O) 2R , -SR, -N(R4)2 , -CON(R 7)2 , -SO2N(R
7)2 , -OC(=O)R, -N (R 7)COR, -N(R7 CO2 (C 1-
aliphatic) , -N (R4)N (R 4)2, -C=NN(R 4 2, -C=N-OR,
-N(R7)CON(R 7)2, -N (R 7)SO2N (R 7)2, -N(R4 SO2R , or
-OC(=O)N(R 7)2 ; each R is hydrogen, a C1 10 aliphatic
group, a C6_10 aryl ring, a heteroaryl ring having
5-10 ring atoms, or a heterocyclyl ring having 4-10
ring atoms, the heteroaryl or heterocyclyl ring having
1-4 ring heteroatoms selected from nitrogen, oxygen,
or sulfur, the aliphatic group and each R being
optionally substituted by 0-6 R9; each R4 is -R7,
-COR7, -CO2 (optionally substituted Cc s aliphatic),
-CON(R 7 2, or -SO2R7 ; V is -O- , -S-, -SO-, -SO2- ,
-N(R6JSO2- , -SO2N(R 6J-, -N(R 6J-, -CO-, -CO2- ,
-N(R5JCO-, -N (R 6)C (O) O -, -N (R 6)CON (R s)-, -N
(R e )SO2N(R )- , -N(R 6)N(R6)- , -C(O)N(R 6)-,
-OC(O)N(R 6J-, -C(R6J2O-, -C(R6J2S-, -C(R J2SO-,
-C(R6J2SO2- , -C(R6J2SO2N(R 6J-, C(R 6J2N(R 6J-,
-C(R6J2N(R 6JC(OJ-, -C(R6J2N(R 6JC(O)O-, C(R6J=NN(R
J-, -C(R6J=N-O-, -C(R6J2N(R 6JN(R6J-, -C(R 6J2N(R
6JSO2N(R 6J-, or -C(R6J2N(R6JCON(R 6)-; W is -C(R
6J2O-, -C(R6J2S-, -C(R J2SO-, -C(R6J2SO2- ,
-C(R6J2SO2N(R 6J-, -C(R 6J2N(R 6J-, -CO-, -CO2- ,
-C(R6J2OC(O)-, -C(R6J2OC(O)N(R 5J-, -C(R 6J2N(R6JCO-,
-C (R 6)2N (R 6)C (O) O -, -C(R6J=NN(R6)-, -C(R
6J=N-O-, -C (R 6J2N (R 6)N (R 6)-, -C(R6J2N(R 6JSO2N(R
6J-, -C(R6J2N(R 6JCON(R 6)-, or -CON(R 6J-;each R6 is
independently hydrogen or C1.6 aliphatic optionally
substituted with 0-3 J6 / or two R6 groups on the same
nitrogen atom are taken together with the nitrogen
atom to form a 4-8 membered heterocyclyl or heteroaryl
ring,- wherein said heterocyclyl or heteroaryl ring is
optionally substituted with 0-4 J6; each R7 is
independently hydrogen,- Ci_ e aliphatic; a 5-membered
heteroaryl containing 0-4 heteroatoms selected from O
, N , or S ; or phenyl; each R7 is optionally
substituted with 0-3 J'; or two R7 on the same
nitrogen are taken together with the nitrogen to form
an optionally substituted 4-8 membered heterocyclyl or
heteroaryl ring; wherein said heterocyclyl or
heteroaryl ring is optionally substituted with 0-4 J7
; each R8 is halogen, -CN, or -NO2 ; each R9 is -R',
-halo, -OR', -C(=O)R', -CO 2R', -COCOR', COCH 2COR',
-NO2, -CN, -S(O)R', -S(O) 2R', -SR', -N(R' )2, -CON(R
')a , -SO2N(R 2 , -OC(^O)R', -N(R')COR', -N(R^CO 2 (C
1-S aliphatic), -N (R' )N (R' )2 , -N (R' )CON (R ')2,
-N (R' )SO2N (R )2 , -N(RMSO 2R', -OC(=O)N(R' )2 ,
=NN(R ')2 , =N-OR' , =NR' , or =O; each R10 is a 4
-membered heterocyclic ring containing 1 heteroatom
selected from O , NR11 , and S ; each R10 is
optionally substituted with 0-6 occurrences o f J ;
each J and Jt is independently R , -halo, -OR,
-C(=O)R, -CO 2R , -COCOR, COCH 2COR, -NO2, -CN,
-S(O)R, -S(O) 2R , -SR, -N(R 4 2, -CON(R 7 2, -SO2N(R
7)2, -OC(=O)R, -N(R 7JCOR, -N(R 7 CO2 (C 1- aliphatic)
, -N(R 4)N (R 4)2, =NN(R 4)2 , =N-OR, =NR' , =O, -N(R
7)CON (R 7)2, -N(R 7JSO2N(R 7)2, -N(R 4JSO2R , -OC
(=O) N (R 7)2 , or -OP (=O) (OR" )2 ; or each Js and
J7 is independently NH2 , NH (C^aliphatic) , N (C
1_4aliphatic) 2, halogen, Ci-4aliphatic, OH, O (C 1-
aliphatic) , NO2 , CN, CO2H , CO2 (C 1.4aliphatic) , O
(haloC1.4aliphatic) or haloC 1-4aliphatic ; 2 J or Jt
groups, on the same atom or on different atoms,
together with the atom(s) to which each set o f or Jt
atomsare bound, form a 3-8 membered saturated,
partially saturated, or unsaturated ring having 0-2
heteroatoms selected from O , N , or S ; wherein 1-4
hydrogen atoms on the ring formed by the 2 J or Jt
groups is optionally replaced with halo, Ci_ 3alkyl,
or -O(Ca_ 3alkyl) ; wherein said Ci_ 3alkyl is
optionally substituted with 1-3 fluorine; or two
hydrogen atoms on the same atom in the ring formed by
the 2 J or Jt groups are optionally replaced with oxo;
each R11 is -R7 , -COR 7 , -CO 2 (optionally
substituted Ci_ s aliphatic), -CON(R 7)2 , or -SO 2R7
; each R ' is independently hydrogen or a Ci-s
aliphatic group optionally substituted with 0-4
occurrences of NH2 , NH (Ci- 4aliphatic) , N (Ci-
4aliphatic) 2 , halogen, C1-4aliphatic, OH, O
Ci^aliphatic) , NO2 , CN, CO2H , CO2 (C^aliphatic) ,
CONH 2 , CONH(Ci_ 4aliphatic) , CON (Ci-4aliphatic) 2
, 0(haloCi- 4 aliphatic), 



or haloCi_ 4aliphatic; or, two R', together with the
atom(s) to which they are attached, form =O, an
optionally substituted 3 - 6 membered carbocyclyl, or
heterocyclyl; each R " is independently H or Ci-2alkyl
. [0015] In some embodiments, H t is wherein each ring
is optionally and independently substituted with R2
and R2'. [0016] In some embodiments, Q is a heteroatom
selected from -O-, -NR'- or -S-. In some embodiments,
Q is -NR'- or -S-. In some embodiments, Q is -NR'- or
-O- In some embodiments, Q is -S-. In other
embodiments is -O- . In yet other embodiments, Q is
-NR'-. [0017] In some embodiments, R1 is T3- (Ring D);
[0018] In some embodiments. Ring D is an optionally
substituted 5-7 membered aryl or heteroaryl . in other
embodiments, Ring D is an optionally substituted 8-10
membered aryl or heteroaryl. In some embodiments, Ring
D is anoptionally substituted 5-10 membered aryl ring.
In other embodiments, Ring D is an optionally
substituted 5-10 membered heteroaryl ring. In some
embodiments, Ring D is a 5-6 membered monocyclic aryl
or heteroaryl ring. In some embodiments, Ring D ' is
fused with ring D . In some embodiments, Ring D is
phenyl. In some embodiments, Ring D ' is phenyl or
imidazole. In some embodiments, the bicyclic ring
formed by the fusion of Ring D ' and Ring D (Ring
D-D') is naphthyl, benzimidazole, quinoline, or
isoquinoline . In other embodiments, Ring D-D' is
benzimidazole, isoquinoline, quinoline, or
isoindolinone . [0019] As would be understood by a
skilled practitioner, when two rings are fused, the
two rings share two adjacent atoms and also the bond
or bonds between the adjacent atoms. For example,
phenyl fused with pyrimidine could form quinazoline.
could form [0020] Phenyl fused with pyrrolidine could
form indoline. fused with could form [0021] The fused
ring can be rotated in any chemically stable
orientation. For example, a phenyl fused with an
imidazole could form one of three possible compounds :
[0022] In some embodiments, Ring D is mono-
substituted in the 4-position with T -R5 or V-Z-R5 .
in some embodiments, Ring D is optionally substituted
in the 4-position with V-Z-R5 . [0023] In some
embodiments, V is -N(Re )CO-, -C(O)N(R )- , -O- , -N(R
)-, or -N(R JSO2- - In other embodiments, V is
-N(R6)CO- or -C(O)N(R )- . [0 024] In some
embodiments, T3 is absent.[0025] In other embodiments,
T3 is a Ci_4 alkylidene chain. [0 026 ] In other
embodiments, T2 is a Ci_i0 alkylidene chain wherein up
to six C units o f the alkylidene chain are optionally
replaced by -O- , -Ci=O)- , -S(O)-, -S(O) 2- -S-, or
-N(R 4)-. [0 027] In some embodiments, Z is a Ci- 4
alkylidene chain. In other embodiments, Z is absent.
[0028] In certain embodiments, the substituents in RG
and R 7 are independently selected from R . [0029] In
another embodiment, the optionally substituted
aliphatic group o f R6 is a Ci_4 aliphatic group. 2
[0030] In another embodiment, R is H or Ci_ 6
aliphatic (which is unsubstituted in certain
embodiments) . 2 [0031] In another embodiment, R is H
or C -3 aliphatic (which is unsubstituted in certain
embodiments) . [0032] In another embodiment, R is H or
Ci_ 3 aliphatic (which is unsubstituted in certain
embodiments) . [0033] In some embodiments, R2 is Ci_ 6
aliphatic and R 2 ' is H . [0034] In one embodiment,
Rx is -R, halogen, -NO 2, -CN, -CO 2R , -OR, or -SR.
[003 5 ] In another embodiment, R is H , halogen, -NO
2, or -CN. [0 036 ] In another embodiment, Rx is H or
F . In some embodiments, Rx is H . [0037] In one
embodiment, Rg is T2-R10 . In some embodiments, T2 is
absent. In other embodiments, R10 is an optionally
substituted 4-membered heterocyclic ring containing 1
heteroatom. In some embodiments, R10 is an optionally
substituted azetidine . In some embodiments, Rg is
represented by formula i :[0038] In another
embodiment, Rg is L-Z-R 10 . In some embodiments, L is
-O- , -N(RS)-, or -S-. In some embodiments, Z is a C
c_4 alkylidene chain. In other embodiments, Z is
absent. In some embodiments, Rg is represented by
formula ii-a: [0039] In other embodiments , R i s
represented by formula ii-b : [0040] In some
embodiments, R11 is H . In other embodiments, R.11 is
an optionally substituted Ci_ 6 aliphatic group. In
yet other embodiments, R11 is -COR7, -CO2 (optionally
substituted Ci_ 6 aliphatic), -CON(R 7 2, or -SO2R7 .
[0041] In one embodiment, a compound of this invention
is represented by formula Ia: wherein the variables
are as defined herein. [0042] In one embodiment, a
compound of this invention is represented by formula
Ib:wherein the variables are as defined herein. [0043]
In one embodiment of formula Ib, R2 ' is hydrogen. [0
044] In one embodiment, a compound of this invention
is represented by formula II-a: wherein R , R2 ' , Rx,
and Q , are as defined herein; Ring D is a 6-membered
aryl or heteroaryl; and R5 is a C5-I0 aryl optionally
substituted with R9 . [0045] In some embodiments, Ring
D is phenyl. [0046] In other embodiments, R5 is phenyl
optionally substituted with R9 . In some embodiments,
said phenyl is substituted in the ortho position with
R9. In some embodiments, R9 is halogen, CF3,
Ci_3alkyl, -S-(C 1- aIkVl), or OCF 3 . [0047] In
another embodiment, a compound of this invention is
represented by formula II-b:wherein R2, R2' , Rx, Q ,
and J are as defined herein,- Ring D is phenyl or a
6-tnembered heteroaryl containing 1-2 heteroatoms
selected from O , N , or S ; and R5 is a C6-Io aryl
optionally substituted with R9 . [0048] In some
embodiments, Ring D is phenyl. [0049] In other
embodiments, Rs is phenyl optionally substituted with
R . In some embodiments, said phenyl is substituted in
the ortho position with R9. In some embodiments, R9 is
halogen, CF3, Ci_3alkyl, -S- (C _3alkyl) , or OCF 3 .
In other embodiments, J is Ci_ 4alkyl, C3_6alkyl O(C-
a.-3 alkyl) , OH, CN, or F . In yet other embodiments,
J is CH3, OCH3, 0(CH 2CH3) , OCH (CH3)2, OC (CH3)3,
OH, CN, or F . [0050] In yet another embodiment, a
compound of this invention is represented by formula
II-c: wherein R K Rx, and , are as defined herein;Ring
D is phenyl or a 6-membered heteroaryl containing 1-2
heteroatoms selected from O , N or S ; and R5 is a
Cc_s alkyl optionally substituted with R9 . [0051] In
some embodiments, Rs is optionally substituted with
1-6 halogen groups. In some embodiments, 1-3 halogen
groups. In some embodiments, said halogen is fluoro.
[0052] In another embodiment, a compound of this
invention is represented by formula II-d: wherein R ,
, R , Q , and J are as defined herein; Ring D is
phenyl or a 6-membered heteroaryl containing 1-2
heteroatoms selected from O , N , or S ; and R5 is
Ci-salkyl or C3_6cycloaliphatic , wherein said
Cx-ealkyl or C3-6cycloaliphatic optionally substituted
with 0-6 R . In some embodiments, Ring D is phenyl.
[0053] In some embodiments, R5 is substituted with 1-6
R9 . In some embodiments, R9 is halogen. In other
embodiments, R9 is CF3 . In some embodiments, R5 is
substituted with a CF3 group. [0054] In some
embodiments, the azetidine of formula II-d is
substituted with 1-2 J groups wherein J is selected
from Cc-e aliphatic, C3-6cycloaliphatic, halogen, OH,
OR, NH2, NH(C 1-S) , N(Ci_6)2 CN, or a 4-7 membered
heterocyclyl containing 1-2 heteroatoms selected from
O , N , and S . [0055] In some embodiments, said
heterocyclyl group is a 3-6 membered heterocyclyl
containing 1-2 heteroatoms selected fromO , N , or S .
In some embodiments, said heterocyclyl is azetidine,
morpholine, piperidine, piperazine, or pyrrolidine.
[0056] In some embodiments, the azetidine of formula
II-d is mono- substituted with a 4-7 membered
heterocyclyl containing 1-2 heteroatoms selected from
O , N , and S . [0057] In other embodiments, the
azetidine of formula II-d is substituted with 2 J
groups. In some embodiments, J is selected from C -e
aliphatic, C3.6cycloaliphatic, or halogen. In some
embodiments, J is C3cycloaliphatic . [0058] In other
embodiments, the azetidine of formula II-d is
substituted with two J groups: a 4-7 membered
heterocyclyl containing 1-2 heteroatoms selected from
O , N , and S ; and a C -3 alkyl group. In some
embodiments, said C _3 alkyl group is methyl . [0059]
In some embodiments, the 4-7 membered heterocyclyl is
attached to the azetidine via a nitrogen atom. In some
embodiments, the 4-7 membered heterocyclyl is attached
at the 3-position of the azetidine. In some
embodiments, said heterocyclyl is azetidine,
morpholine, piperidine, piperazine, or pyrrolidine .
[0060] In some embodiments, the halogen of J is
fluoro. [0061] In another embodiment, a compound of
this invention is represented by formula II-e: wherein
R2, R2' , x Q J and Ring D ' are as defined herein;
Ring D is phenyl or a 6-mepibered heteroaryl
containing 1-2 heteroatoms selected from 0 , N , or S
; and R5 is C i-6 aliphatic, C3_scycloaliphatic, or
halogen, wherein said C1- aliphatic or
C3-6cycloaliphatic is optionally substituted with R9 .
In some embodiments, R9 is halogen. In other
embodiments, Ring D ' is phenyl, a 5-6 membered
heteroaryl, or a 5-6 membered heterocyclyl ; wherein
said heteroaryl or heterocyclyl contains 1-2
heteroatoms selected from 0 , N , or S . In yet other
embodiments, the azetidine of formula II-e is
substituted with 1-2 J groups wherein J is selected
from Ci_ s aliphatic, C3 -.6cycloaliphatic, halogen,
OH OR, NH2, NH(Ci-s) , N(C 1-S) 2, CN, or a 4-7
membered heterocyclyl containing 1-2 heteroatoms
selected from O , N , and S . In some embodiments,
D-D' is benzimidazole, isoquinoline, quinoline, or
isoindolinone . [00 62] In yet another embodiment, a
compound of this invention is represented by formula
II -f : wherein R2, R2 ' , Rx , Q , J , and Ring D are
as defined herein; Ring D is phenyl or a 6-membered
heteroaryl containing 1-2 heteroatoms selected from O
, N , or S ; and R5 is a C . O aryl ring, a heteroaryl
ring having 5-10 ring atoms, or a heterocyclyl ring
having 4-10 ring atoms, the heteroaryl or heterocyclyl
ring having 1-4 ring heteroatoms selected from
nitrogen, oxygen, or sulfur.[0063] In one embodiment ,
a compound of this invention i s represented by
formula II-g: wherein 



R2, R2 ' , R Q , J , R4 , and Ring D are as defined
herein; Ring D is phenyl or a 6-membered heteroaryl
containing 1-2 heteroatoms selected from 0 , N , or S
; and Rs is C .-6 alkyl optionally substituted with R9
. [0064] In some embodiments, Q is 0 , -NR'-, or S .
[0065] In some embodiments, Q is 0 or S ; in some
embodiments, Q is S . [0066] In another embodiment, a
compound of this invention is represented by formula
II-h: [0067] In some embodiments, the variables are as
depicted in the compounds of Table 1 or Table 2 .
[0068] In one embodiment, this invention includes a
compound selected from Table 1 (or a pharmaceutically
acceptable salt thereof) :Table 1Attorney Docket No.
2662-0139 TITLE OF THE INVENTION Method and System for
Generating and Linking Composite Images BACKGROUND OF
THE INVENTION Field of the Invention [0001] The
present invention is directed to a method and system
of providing personalization information on goods, and
in one embodiment to a method and system for
personalizing tickets and the like with an image of
the customer who is intended to present
himself/herself for use of the ticket. Discussion of
the Backfiround [0002] Numerous electronic
transactions occur daily where consumers purchase
goods and services in advance of when the good or
service is intended to be used. For example, various
travel agencies and event promoters sell tickets, in
person, on-line or over the phone, prior to the ticket
actually being used. Examples of such tickets include
airline tickets, bus tickets, train tickets,
concert/show tickets, and sporting event tickets
(including tickets for the Olympics). [0003] In
addition, people have become increasingly interested
in security after the attacks of 9/1 1. Additional
screening at airports is not uncommon, and sometimes
even at other locations, e.g., train stations, bus
depots, and entertainment venues such as sporting
events and concerts. At such screenings, security
personnel often examine a person's identification
(e.g., driver's license or passport) and verify that
they are holding a ticket for the current day and
location or event. However, tickets are not overtly
connected to their intended users. SUMMARY OF THE
INVENTION [0004] It is an object of the present
invention to provide a method and system for linking
visibly identifiable customer information to purchased
goods prior to the utilization of those goods, thereby
creating personalized goods.[0005] In one exemplary
embodiment of the present invention, a consumer
purchases goods or services, and, at the time the
purchase is made, the goods or services are
personalized by imprinting thereon a picture of the
consumer that is intended to utilize the goods or
services. [0006] In another exemplary embodiment of
the present invention, when a consumer purchases goods
or services, the goods or services are personalized by
imprinting thereon (1) a picture of the consumer and
(2) a machine-readable marking (e.g., a bar code such
as an RSS bar code) that can re-generate the picture
of the consumer for verification purposes. [0007] In
yet another exemplary embodiment of the present
invention, when a consumer purchases goods or
services, the goods or services are personalized by
imprinting thereon a machine-readable marking (e.g., a
bar code such as an RSS bar code) that can be used to
re-generate (e.g., on a computer monitor or handheld
device) the picture of the consumer for verification
purposes, without the need for printing the picture of
the consumer on the personalized goods. BRIEF
DESCRIPTION OF THE DRAWINGS [0008] The following
description, given with respect to the attached
drawings, may be better understood with reference to
the non-limiting examples of the drawings, wherein:
[0009] Figure IA is an original picture of a consumer;
[0010] Figure IB is a computer generated picture of
the consumer of Figure IA; [001 1] Figure 2 is an
exemplary ticket that has been personalized by
supplementing conventional ticket information with a
line drawing of a consumer that is intended to use the
ticket; [0012] Figure 3 is an exemplary bar code for
providing multiple sources of information according to
one embodiment of the present invention; [001 3]
Figure 4A is a diagram of an exemplary division of a
photograph in order to produce a computer generated
picture according to the present invention; [0014]
Figure 4B is a diagram showing an alternate division
of a photograph; [0015] Figure 5 is a diagram of
several areas of interest using the divisions of the
photograph of Figure 4A;[0016] Figure 6 is a diagram
of an additional area of interest using the divisions
of the photograph of Figure 4A; [0017] Figures 7A and
7B are illustrative comparisons between regions for a
nose and mouth, respectively, of a subject being
matched and various stored candidate images which are
potential matches for those regions of the subject;
[00 18] Figures 8A to 8C illustrate a progression of
an original image to a pre-processed image that can be
utilized as a subject image; and [0019] Figure 9
illustrates a handheld scanner capable of reading a
bar code and displaying an image generated from the
read bar code. DISCUSSION OF THE PREFERRED EMBODIMENTS
[0020] The present invention provides a method and
system for personalizing goods or services by
including thereon a visible indication of the person
or persons that are intended to utilize the goods and
services. For example, a picture of an exemplary
consumer is illustrated in Figure IA. The consumer of
Figure IA has had his picture taken. In one
embodiment, the picture is taken under a pre-specified
set of conditions (e.g., at a pre-specified distance,
with a pre-specified lighting and at a pre-specified
angle); however, variations in conditions are possible
without departing from the teachings of the present
invention. Based on computer processing, described in
greater detail below, the present invention calculates
a series of parameters that can be used to generate a
composite drawing (e.g., a line drawing) such as is
shown in Figure IB. Having created such a series of
parameters, those parameters can be sent to the
generator of the ticket or other personalized good.
The generator can then use that series of parameters
to print the composite drawing on the personalized
good, either at the same time the good is originally
printed or prior to providing the personalized good to
the consumer. [0021] In an alternate embodiment,
rather than printing the composite drawing itself, the
personalized good is imprinted with a bar code that
contains sufficient information for a verifier to
generate or obtain the composite drawing such that the
verifier can view the generated or obtained composite
drawing (e.g., on a display monitor) and have greater
confidence that the person utilizing the personalized
good is really the intended user.After viewing the
generated or obtained composite drawing (e.g., on a
display monitor), the verifier may allow the bearer of
the personalized good the permissions associated with
the good, e.g., entrance into a building, event or
vehicle. [0022] Similarly, rather than imprinting the
information, the personalized good can be encoded with
the information using an alternate information
carrier, e.g., an RFID chip. [0023] In a further
embodiment, the personalized good is imprinted with
(or encoded with) both the composite drawing and the
bar code that contains sufficient information for a
verifier to generate or obtain the composite drawing.
[0024] Figure 2 is an exemplary ticket that has been
personalized by supplementing conventional ticket
information with a line drawing of a consumer that is
intended to use the ticket. The series of parameters
according to the present invention is preferably small
enough that they can be sent easily between (a) a
credit card company and (b) the generator of the
personalized good. For example, when an airline
charges a ticket to a consumer for a flight, there are
a small number of bytes (e.g., about 25 bytes) that
the credit card company can send to the airline as
part of the confirmation of the transaction. According
to the present invention, the credit card company can
include in those small number of bytes the series of
parameters needed to recreate the composite drawing.
Then, the airline will have the information necessary
to print the ticket with the visible personalized
information, as shown in Figure 2. (The series of
parameters is preferably - less than 50
characters/bytes and more preferably approximately or
less than 30 characters/bytes.) [0025] In an alternate
embodiment of the present invention, the personalized
good may be supplemented with an additional source of
information (e.g., a bar code (such as a RSS bar
code), a magnetic strip, an RFID chip and a
watermark). This additional source of information
preferably encodes the series of parameters so that
the visible personalization can be verified in
real-time. (As used herein, "information carrier"
shall be understood to include any machine readable
mechanism for providing information to a machine that
can be imprinted on or embedded into a personalized
good, including, but not limited to, bar codes,
magnetic strips, RFID chips and watermarks.) [0026] In
an alternate embodiment of the present invention, the
series of parameters may not be sent directly to the
generator directly but may instead be sent indirectly.
Forexample, the credit card company may send (over a
first communications channel, e.g., via modem over
telephone) a customer-specific identifier (e.g., a
5-byte identifier) with the transaction (especially if
it is shorter than the series of parameters), and the
generator of the personalized good can then download
(potentially over a second communications channel,
e.g., via a network adapter across the world wide
web), from a known location, the series of parameters
using the customer-specific identifier as an index.
With the downloaded series of parameters, the
generator can then add the line drawing to the
personalized goods, as described above. [0027] In one
exemplary embodiment, both the customer-specific
identifier and the series of parameters for generating
the composite image are included on the same
personalized good in two different formats. For
example, as shown in Figure 3, the first format is the
linear format of an RSS bar code which is used to
encode a very small number of bytes. Thus, the linear
format would be well suited to encoding the
customerspecific identifier. The series of parameters,
however, could be encoded with a second format, e.g.,
the composite portion of the RSS bar code.
Alternatively, the composite portion could be encoded
with, in addition to or in place of the series of
parameters, other identifying information (e.g., name,
address, age, height, weight, gender, and age). [0028]
The customer-specific identifier can be either
time-independent (i.e., is always the same for the
customer) or time-dependent (i.e., changes over time)
such that the same series of parameters may be
referenced by different customer-specific identifiers
at different times. In such a time-dependent
implementation, the generator could print the
personalized information with a series of parameters
that is specific to the day that the personalized good
is intended to be used. (A personalized good may even
be encoded with multiple series of parameters, each of
which is intended to generate the same image, but on a
different day, for use in a multi-day activity, e.g.,
a multi-day sporting event such as with an Olympics
ticket or ski lift or a multi-day amusement park
ticket). [0029] Additionally, the time-dependent
identifier can be utilized when the permission to
perform an activity may change from one person to
another during a particular interval. For example,
when a child is checked in and out of daycare, the
child's bar code may be scanned. However, since the
mother drops off the child and the father picks up the
child, the time-dependent identifier would cause the
mother's picture to be recalled bythe computer in
response to the child's bar code being read in the
morning and it would cause the father's picture to be
recalled in response to the bar code being read in the
evening. [0030] In the case of a bank customer (e.g.,
an elderly person) having given a power of attorney to
someone, the holder of the power of attorney may be
identified by a timedependent identifier such that if
the holder of the power of attorney were changed, the
bank would see the picture of the new holder of the
power of attorney when a document (e.g., a check) was
scanned and know that the old holder was no longer the
correct representative of the bank customer. [0031] In
yet another embodiment, a ticket for passenger may be
encoded with the permission to have an escort (e.g.,
for a minor traveling by himself/herself) and
optionally the photo of the escort, in addition to or
in place of the photo of the minor. The escort may
also have an "escort pass" that is a duplicate of the
ticket of the minor but with a notice stating "ESCORT"
thereon and which is not valid for travel. [0032]
Moreover, time-dependent customer-specific entries may
expire such that they cannot be retrieved after a
certain period of time. Likewise, the
customer-specific identifiers may be encrypted for
additional protection such that the generator must
decrypt the identifier before using it. [0033] The
time-dependent information may also be utilized for
other reasons. For example, it is possible to send the
person's image wrapped in different clothing (with
uniform or without) or, send the person's image
without glasses or facial hair (software generated),
or aged differently (ten years later aged by computer)
or with other images (parents of a small child or
relatives of an elderly person). [0034] In a further
embodiment, in response to sending the
customer-specific identifier rather than the series of
parameters, the generator may request and receive, in
addition to or instead of the series of parameters, a
more detailed picture of the customer than is utilized
in Figure IB. In such a case, upon receiving the
customer-specific identifier "123456789", the
generator may request that the information server
(e.g., web site) for the credit card company send a
specified type of picture. For example, the generator
would send to the credit card company a request
("123456789", "composite") if the generator wanted or
could only use a composite image (e.g., the line
drawing as shown inFigure IB). However, the generator
would send to the credit card company a request
("123456789", "high-res") if it wanted or could use a
high resolution picture like Figure IA. (As will be
explained in greater detail below, because no name is
sent with the request, the credit card company assumes
that it should send the default picture associated
with the credit card being used.) Alternate image
qualities can likewise be specified (e.g., "low-res,"
"medium-res" and "thumbnail"). [0035] Alternatively,
the generator may receive a picture of a specified
type and the 



series of parameters such that the picture and the
information necessary to regenerate the composite
image can both be printed or encoded onto the
personalized goods (e.g., by storing the series of
parameters in a bar code on the personalized good).
Thus, the person verifying the personalized good could
both look at the printed picture and scan the
personalized good as part of the verification. The
person verifying would use either a computer with a
database of the series of parameters such that he/she
could verify that the printed picture and picture
generated from the database were the same, or he/she
could utilize a handheld scanner with a display that
has the same functionality. When this embodiment is
used in conjunction with a time-dependent series of
parameters, then copying the bar code from an earlier
or later date would not be helpful to a forger since
the forger would not know how the series of parameters
were mapped to the values of the bar code for the day
for which the forger does not actually have a
personalized good. In such a case, the generator would
only need to send out to the scanners the mapping of
parameters to their particular elements on the day
that the personalized goods were validated.
Alternatively, the changing of the parameter mapping
could follow a specified function (e.g., a hash
function) utilizing the day or time that the
personalized good was valid on as at least part of an
index of the specified function. The function may also
be based on a type of personalized good such that a
concert ticket bought for the same day as a train
ticket for the same person need not, and preferably
would not, produce the same set of parameters. Thus,
the scanners could be made less reliant on receiving
updates from the generator. [0036] In the event that
the personalized good is being purchased for a
customer other than the credit card holder, than the
generator would receive an identifier as part of the
transaction which can be used in conjunction with the
level of detail required and thename of the intended
consumer. For example, upon receiving the identifier
"123456789" as part of the credit card transaction,
the generator would send the request ("123456789",
"composite", "John Doe") or ("123456789", "composite",
"Jane Doe"), depending on whether the ticket agency
was issuing a ticket for Mr. or Mrs. Doe. (IfMr. Doe
was the named person on the credit card, his request
could have just been shortened to ("123456789",
"composite").) [0037] As discussed above, minors
sometimes travel alone as "unaccompanied minors."
However, an escort may want to accompany the minor to
the plane. Thus, the generator may, for a single
ticket, make two requests, one for the minor
("123456789", "composite", "Jimmy Doe", "minor") and
one for the escort ("123456789", "composite", "John
Doe"). For the first received image, the generator may
include a first specialized label, e.g.,
"Unaccompanied Minor" on the ticket and, for the
second received image, the generator may include a
second specialized label (e.g., "Escort") on the
escort pass. [0038] According to the present
invention, a computer system will contain at least one
picture that can be either (1) sent directly between
(a) an information clearinghouse (e.g., a credit card
company (or consumer)) and (b) an information
requester (e.g., a generator of the goods) or (2) sent
indirectly by sending an identifier to the information
requester which the requester (e.g., generator of the
goods) utilizes to request the at least one picture.
In an exemplary embodiment of the present invention, a
credit card company acts as an information
clearinghouse and records pictures associated with
each of its credit cards. For example, where a family
has two adults, each with their own credit card with a
separate number, and two children, a credit card
company may associate four pictures with each of the
two cards. (The picture of the named holder of the
card would be the default picture corresponding to the
card number where their name appears.) [0039] Many
other organizations can act as an information
clearinghouse. For example, the host of a meeting can
act as a clearinghouse of the pictures and information
of the attendees of a meeting. Similarly, a daycare
center would act as a clearinghouse for information on
children and the parents or guardians that are
supposed to pick-up and drop off the children.
Moreover, while the above has been discussed in terms
of a credit card company acting as a clearinghouse for
multiple other travel companies, it is also possible
for a travel company to act as its own clearinghouse.
For example, thepersonalized tickets may be encoded
with a customer identifier or a series of parameters
that are internal to the company. It is possible for
the company (e.g., airline, train, bus, hotel) to
obtain an image of the customer, e.g., when the
customer enrolled in the frequent traveler program.
The company could then print its own personalized
goods (e.g., tickets) with the customer's image
thereon, or with the customer's frequent traveler
number thereon (in machine-readable form) or with the
series of parameters encoded thereon (in
machine-readable form). In the case of an airline, at
the gate, the gate attendant could then perform the
same verification described above and determine from
an image on the ticket or an image on a display that
the passenger appears to be the intended person.
[0040] In the above-described embodiment where only a
non-composite picture (e.g., a captured image of the
customer) can be requested, the information
clearinghouse (e.g., credit card company) would have
sufficient information to then begin sending
personalization information to generators immediately
after associating the pictures with account numbers
(and optionally with the names on the account(s) if
there is more than one person per account number). The
information clearinghouse could then, in response to
requests (e.g., charge requests), immediately begin
sending identifiers to ticket generators (e.g.,
merchants) that would enable the ticket generators to
request (1) the noncomposite picture and optionally
(2) the identifier that a scanner (or person) can read
for verification on the day that the personalized good
is to be used. [004 1] In addition to situations where
the goods or services are to be utilized in the
future, it is also possible to utilize the teachings
of the present invention to print an image directly on
the receipt that a customer is about to sign (or prior
to authorization). For example, as an added measure of
security, the credit card company can send the unique
identifier or the series of parameters to a merchant
so that the customer's picture can be verified by the
merchant. In one such case, when a merchant prints out
a receipt, the image of the customer is printed out
either on the receipt or on another document such that
the merchant can see if this really is the customer.
In this way, the merchant can see if the person who is
purporting to be "Mr. John Doe" looks anything like
the image received from the credit card company (or
using the series of parameters received from the
credit card company). Similarly, in the case of an
electronic cash register (e.g., aregister with a touch
screen) with a screen or monitor, the face of the
intended customer could be displayed on the screen of
the register. [0042] In order to address privacy
concerns, a customer may need to "turn on" this
functionality, either globally or on a
merchant-by-merchant basis. The credit card company,
however, may provide incentives (e.g., lower annual
fees or interest rates) for the customer to turn on
this additional verification measure in order to
reduce fraud. Alternatively, the credit card merchant
may send a string of characters (e.g., an encrypted
string) which is only usable by another entity who as
been given permission by the customer by virtue of the
fact that the customer agrees to have this system
implemented and the recipient of the information
agrees to handle the information discreetly. [0043]
There also exist many scenarios under which a
composite image and/or the series of parameters that
generate the composite image are preferable. One such
embodiment is where the verifier does not have access
to a high bandwidth connection for verifying a high
resolution picture. In such an embodiment, the
verifier may wish to use a low-memory (or small
database) device that is capable of autonomously
regenerating a composite version of a likeness of the
intended customer. To do so, the present invention
utilizes facial characteristic matching (described in
greater detail below), as opposed to facial
recognition where the person's face is actually
identified as belonging to a particular person. [0044]
According to a facial characteristic matching system,
a person's picture is taken, preferably under
conditions similar to an idealized set of conditions,
e.g., under specific lighting at a specific focal
distance, at a specific angle, etc., or at least under
conditions which enable accurate matching. Having used
those conditions, the face in the picture is then
received by a processor (using an information receiver
such as (1) a communications adapter as described
herein or (2) a computer storage interface e.g., for
interfacing to a volatile or non-volatile storage
medium such as a digital camera memory card) and
broken down into several sub-components (or regions)
so that various portions of the face can be matched
with various candidate likenesses (e.g., stored in an
image repository such as a database or file server)
for that sub-component or region. Candidate likenesses
can be stored in any image format (e.g., JPEG, GIF,
TIFF, bitmap, PNG, etc.), and the sizes of the images
may vary based on the region to be encoded.[0045] For
example, the photograph of Figure IA has been divided
at several vertical and horizontal lines in Figure 4A.
With respect to Figure 4A, the description of the
illustrated divisions is made from the person's
perspective, so the reader is reminded that the
person's right eye is on the left-side of the page.
The terms "inner edge" and "outer edge" are meant to
refer to the edge's closer to the center of the image
and further away from the center of the image,
respectively. The illustrated divisions include: Table
1 [0046] Using the notation of the divisions as set
forth in Table 1, an exemplary embodiment of the
present invention divides the face four regions as
shown in Figure 5 and an additional two regions as
shown in Figure 6. In Figure 4A, the image as a whole
can be cropped as necessary so that the image is
limited to a rectangle defined by a lower left corner
and an upper-right corner specified by (xl,yl) and
(x9,y7) respectively. The right eye is then defined by
(x2, y4) and (x5, y6) while the left eye is then
defined by (x5, y4) and (x8, y6). Similarly, the mouth
region is then defined by (x3,y2) and (x7,y3). As
shown in Figure 5, an exemplary embodiment also
defines a nose region by (x3,y3) and (x7,y5) and a
neck region by (xl,yl) and (x9,y3), respectively.
Although not shown separately, the present invention
may also include a hair region that is treated as the
otherillustrated regions. Glasses may also be treated
separately to reduce the complexity of the analysis.
However, since various applications may have varying
requirements for which matches are "good enough," one
of ordinary skill in the art will appreciate that the
rules for defining "good enough" may vary without
departing from the teachings of the present invention.
[0047] In an alternate embodiment of the present
invention shown in Figure 4B, rather than using the
regions discussed above, four points (e.g., (1) the
center of left eye, (2) the center of right eye , (3)
the tip of nose and (4) the top edge of the upper lip)
are selected. The image can then be broken down into
several (e.g., six) rectangular regions based on the
locations of those four points, with an additional two
elements (i.e., glasses and facial hair) being
specified separately. The sizes of the regions are
preferably fixed based on the region being encoded.
For example, based on the location of the point at the
center of the right eye, the right eye region 400 may
be selected to be a rectangle (e.g., 78 x 86) with the
right eye either (1) off-center (at location 48, 26)
within the box or (2) centered within the box.
Similarly, the left eye region 410 may be selected to
be a different sized rectangle (e.g., 78 x 88) with
the left eye either (1) off-center (at location 38,
30) within the box or (2) centered within the box.
Additional regions other than the illustrated regions
may also be used (e.g., a top of the head region and a
jaw region) based on the locations of the selected
points. [0048] A computer or other image analyzer
selects each of the possible regions (e.g., the
regions defined in (a) Figure 4B or (b) Figures 5 and
6 as a subject region and then compares the subject
region with its corresponding region in a database of
identifiable regions, potentially after at least one
pre-processing step. For example, as shown in Figure
7A, a subject nose region is pre-processed to
accentuate just the major edge regions (shown in the
box on the left). Then, a database that has been
created using the same or similar pre-processing is
read to obtain potential matching regions. The
database preferably contains a sufficient number of
different shaped noses such that a human verifier and
a computer can isolate differences between the
different shapes. However, the number of entries in
the database should not be so large as to make it
difficult to create portable systems. Thus, the number
of entries in the database, or even for any particular
feature in the database, should not be too
large.[0049] As shown in Figure 7A, the first database
nose (index 17) selected has a matching score of 98.89
which indicates that the 98.89% of the subject image
matched that of the first selected nose. That is,
98.89% of the black pixels in the subject region
corresponded to black pixels in the corresponding
image selected from the database. Alternatively, in
the second database image from the left (index 11),
only 96.04% of the pixels corresponded to the subject
nose image. Alternatively, the present invention can
instead match the number or percentage of white pixels
in the subject region that match a selected image in
the database. Similarly, the present invention can
utilize the number of pixels where white pixels
matched white pixels and black pixels matched black
pixels. Color-based matching may also be utilized. In
the pre-processing steps, the color images may be
smoothed to reduce color variations and may even be
filtered to reduce the total number of colors being
compared down to a small number (e.g., less than 10).
However, full-color matching can be used in the most
sophisticated implementation. The present invention
may also utilize comparisons based on groups of pixels
together rather than individual pixels, such as may be
used in a neural network comparator. [0050] The
present invention may also utilize heuristics to speed
processing. For example, if more than a certain
percentage of pixels are matching, then the system may
determine that the selected image is "close enough"
and utilize the index of that selected image, even
though other images in the database have not yet been
checked and could be closer. [0051] Each of the images
selected from the database likewise corresponds to a
unique index such that each image can be selected by
querying the database for the image with that index
when specifying its corresponding region. The indices
corresponding to the illustrated noses of Figure 7A
are, from left-to-right, 17, 11, 25, 1000, 99 and 2.
Thus, once the closest match to the subject image has
been determined, then that portion of the image is
"compressed" to its corresponding index in the
database (e.g. 17 in the database table "Noses" or
image 17 which is implicitly in the "noses" directory)
such that the entire nose region is encoded in a very
small number of bits. In one embodiment, there are a
maximum of 65,536 possible noses which are encoded in
two bytes. However, if a smaller database provides
sufficient matching, it may be possible to utilize
fewer bits per region (e.g., 10 bits for the nose if
there are less than 1024 nose images).[0052] Also,
once a robust database is established, there may be
little need to supplement it, even when more people's
images are entered into the system. In other words,
the database may contain a sufficient number of
examples to find close matches for new images without
having to expand the database. This means that the
distributed 'decoding' lookup tables do not need to be
updated often. This is a significant advantage 



over systems that might have full representations of
the original images by completely replicating the
entire database for lookup at a remote location.
[0053] Similarly, when the mouth region of a photo is
selected, the mouth image may be (1) pre-processed
similarly to the nose region, (2) pre-processed with a
technique other than that used on the nose region or
(3) not pre-processed at all. After any pre-processing
that is to be done, the subject mouth region is
compared to all the mouth regions in the database to
again find a closest match. In the example of Figure
7B, the subject mouth region is shown near mouth
images having indices 7, 65, 131, 1, 123, and 75.
Mouth image 7 is the most closely matching image with
a 94.48% match. As would be apparent to one of
ordinary skill, the mouth image could be compared
against many more images than are shown. Thus, the
subject mouth region would be "compressed" down to the
index 7 (represented in e.g., 2 bytes). [0054] After
the process is repeated for all or most of the entries
in the database for each of the selected regions, then
the face can be reconstructed using just the indices
for the image. In the illustrated embodiment of
Figures 5 and 6, the original image would be converted
to 5 indices, one for each of: the left eye, the right
eye, the nose, the mouth and the neck region. Once
each of the regions has been converted to its
corresponding index, they are concatenated in an order
specified by the information clearinghouse to
establish the series of parameters that represent the
image of person. For example, assuming that the nose
index is 17 and the mouth index is 7, and assuming
that the nose and mouth are encoded using 16-bits and
8-bits, respectively, then the series of parameters
would include the 3 bytes xxxxOOl 107yyyy, where the
nose and mouth indices have been converted to
hexadecimal notation and where they are preceded and
followed by other fields (represented as xxxx and
yyyy) which may be either other indices or where an
image of a particular index is to be placed. An
exemplary encoding is given by:[0055] The series of
parameters may then be converted to an alphanumeric
string "%4X6F834GGC939$#4K21" suitable for encoding on
a bar code (e.g., an RSS bar code). That alphanumeric
string is then stored in a database in a record
corresponding to the customer. [0056] When an
information clearinghouse is requested to provide a
series of parameters corresponding to a person in its
database, it may retrieve the record corresponding to
the person and send, using a communications adapter
such as a modem or network adapter (such as an
10/100/1000 Ethernet adapter, a 802.1 1 network
adapter or a Bluetooth adapter)), the series of
parameters to the information requester. In alternate
an embodiment (e.g., where the information
clearinghouse and the generator are one and the same),
the communications adapter includes a connection
(e.g., a direct connection) to the printer or
"embedder" of the information. The series of
parameters may be in either unencrypted or encrypted
for (e.g., having been encrypted using symmetric or
asymmetric encryption, where exemplary asymmetric
encryption includes public key-based
encryption).[0057] The generator of the personalized
goods then receives, with an information receiver
(e.g., a communications adapter such as a modem or
network adapter (such as an 10/100/1000 Ethernet
adapter, a 802.1 1 network adapter or a Bluetooth
adapter)), the received information. [0058] In the
case where the requester generates a printed
personalized good (e.g., a ticket), the information
requester may convert the received alphanumeric string
(e.g., "%4X6F834GGC939$#4K21") into a bar code (e.g.,
such as is shown in Figure 2, Figure 3 or Figure 9) or
other machine readable marking (e.g., a watermark). In
the case where the requester embeds, using an
"embedder" (e.g., an RFID writer or magnetic strip
writer), the information into the personalized good
(e.g., embedded into an RFID), the alphanumeric string
need not be converted to a bar code. [0059] Once the
personalized good has been imprinted with or embedded
with at least the alphanumeric string, the good is
provided to the intended customer. For example, the
ticket may be shipped to the customer. [0060] It
should be noted that the personalized good need not be
provided to the customer at the time the transaction
is completed. For example, in an embodiment where the
personalized good is an electronic ticket, the good is
"held" electronically until the customer checks in
(e.g., at a kiosk using his/her credit card). At the
time of check in, the good is then imprinted and
provided to the customer. [0061] When the customer
attempts to utilize the personalized good, a machine
reader (e.g., such as a bar code scanner, magnetic
strip reader, watermark reader or an RFID reader)
acting as an information carrier reader reads the
information imprinted on or embedded in the
personalized good. In the case of the example above,
the reader reads back the alphanumeric string (e.g.,
"%4X6F834GGC939$#4K21") in either unencrypted or
encrypted form. In the case of information
representing the series of parameters, the reader then
decodes the information into its various parts
representing the various regions. For example, the
reader converts "%4X6F834GGC939$#4K21" into "xxxxOOl
107yyyy" and then reads out the indices for the
various regions (including 001 1 (hex) = 17 (decimal)
for the nose and 07 (decimal) for the mouth). [0062]
Having determined the indices from the read
information, the reader retrieves the images
corresponding to the determined indices. These images
may be read from adatabase having image region
specific tables (e.g., a nose table, a mouth table, a
hair table, etc.) or may be read from a persistent
storage device or file server using a known naming
convention based on the indices (e.g., "\noses\0017"
using a decimal notation or "\noses\0011" using a
hexadecimal notation). The reader then reconstructs an
image having the likeness of the intended customer by
placing each corresponding image in its corresponding
location (either defined automatically or as part of
the read information). [0063] In the case where the
read information includes more than just the series of
parameters, the display also provides the verifying
personnel with the additional information (e.g.,
height, age, race, etc.). The reader can then display
the image (and additional information) to the
verifying personnel (e.g., ticketing agent or security
guard) such that the verifying personnel have an
increased confidence that the bearer of the
personalized good is the intended user thereof. [0064]
In the case where the information read by the reader
does not contain the series of parameters but only a
customer specific identifier, then the reader requests
from the information provider a copy of the visual
information to be used to verify customers. For
example, the reader sends the read information to the
information provider and requests the desired level of
detail in the picture to be returned. A likeness is
returned or the parameters required to generate a
likeness are returned and received by an information
receiver, and the likeness of the person is then
displayed to the verifying personnel for comparison
with the person attempting to utilize the personalized
good. [0065] While comparing a subject region to
entries in the database, it is also possible to
utilize small variations on the images in the database
(or in the subject image) by altering the location in
the image or the rotation of the image. For example,
since an image may only be off a few pixels to the
left, the present invention may "wiggle" either the
subject image or the image in the database a little to
the left (and similarly a little to the right or up or
down) and repeat the check of how well the images
match. (As is described below, the images do not have
to be "wiggled" very far since the variations of 15%
or more appear to cause visible differences during
facial recognition in people.) Similarly, a system
according to the present invention may rotate the
image slightly clockwise or counter clockwise, and
rerun the comparison. In this way, small variations to
the eye (which may seem like larger variations to the
computer) have a reduced effect.Alternatively, the
present invention may utilize shape-based searching
such that the shape of a region may be used for
matching rather than individual pixels. For example,
the present invention may search for a particular
shaped-triangular in the upper-lip region when
searching for a match. Similarly, the shape of other
regions, such as the shape of the head, can be
utilized as additional regions to be matched. [0066]
In addition the shapes of the regions, the present
invention may encode the center of the location of the
regions as well. For example, while two people may
both have the left and right eyes of indices 11 and
57, respectively, those two people may look very
differently if the space between the eyes is very
different. Thus, the location (or at least distance
between the eyes) is an additional parameter that may
need to be encoded in the series of parameters.
Empirically, it appears that the same facial part,
identical on two separate faces, is recognized as
being the same when within 10-15% of the same
position, but at greater variances movement the face
seems to be no longer considered a likeness. In other
words, two identical faces but with one having eyes
that are 10% wider apart than the other nonetheless
appear to be the same face. If the eyes were 15% wider
apart, then they appear to be the faces are of two
separate people. Likewise, if a facial part (e.g., a
nose or eye) were bigger or smaller by 10%, the faces
would still seem to be the same. However, when the
size variation is 15% bigger or smaller, then the
faces appear different. Thus, with a sufficient number
of parameters being examined and encoded, the series
of parameters can be treated as a "fingerprint" that
uniquely identifies the person. [0067] Moreover, the
series of parameters may be supplemented with other
parameters other that the indices of the regions such
that additional physical information is provided. For
example, using only a few bits, the color of the eye
can be included along with the index for the eye shape
if there are a statistically significant number of
different colors for that shape of eye. The color of
the eye may either be represented with color using a
color printer, with shading/hatching or with text.
Similarly, the height of the customer (e.g., in
inches) might be represented textually or graphically
and can also be sent in a very small number of bits.
[0068] The above discussion of division of the face
into various parts can be performed either by computer
analysis, manually, or by a combination of both. For
example, it maybe more effective to have a person
identify certain locations, such as the x-centerline
of the face and the midpoint between the nose and
mouth. However, some locations like the center points
of eyes may be more amenable to computer
identification. Likewise, the identification of the
location of the lips may be performed or aided
programmatically by examining color variations in the
mouth region. It is very common that the region
between the nose and lips varies noticeably from the
lip region itself. [0069] In addition, while the above
discussion has been given with respect to certain
segregations of the facial image, other facial
segregations may be possible. For example, it may be
sufficient to allow the computer to select a fixed
distance from the eyes rather than try to find the
x-centerline of the face. It may also be possible to
reduce the complexity of the calculation by adding
additional constraints (e.g., no glasses).
Alternatively, the image created by the present
invention may optionally have glasses superimposed
over the rest of the facial image if desired. However,
since the procedure is contemplated to be performed
rarely, some level of manual intervention may be
deemed acceptable in order to properly divide the
face. [0070] As discussed above, some amount of
preprocessing may be utilized to reduce the complexity
of the comparison between the subject images and the
images in the database. As shown in Figures 8A to 8C,
it is possible to start with an original image (Figure
8A) and apply a filter to accentuate the transition
regions. The image of Figure 8B was created using a
"Sketch:Stamp" filter as is available in the Adobe
PHOTOSHOP family of products. Similarly, the image of
Figure 8C was created using the same filter, but the
image of Figure 8A was enlarged 200% before filtering
and then reduced by 50% after filtering to reduce the
edge widths of some of the transition regions. As
discussed above, the same preprocessing need not be
applied to each region. For example, for noses it may
be preferable to utilize the filtering of Figure 8C
and for mouths the filtering of 8B. Thus, the nose and
mouth regions would be captured at different times and
analyzed against similarly processed regions. [0071]
Because the amount of data needed to generate a
composite image is so small, the present invention can
be utilized in many applications where the
transmission of a full image (e.g., a bitmap or a JPEG
image) may be prohibitive. Examples of such
environments where a composite image may be beneficial
include encoding a picture in abar code such as on a
ticket. Other examples include: (1) the recording of
an invoice or purchase order or sales receipt in a
small shop where the computer size and capacity is
limited; (2) a credit card transaction which involves
the transmission of as little as 79 characters of
information; (3) the information on a building pass
which is held in an RFID chip which might be limited
to 1000 characters of information; (4) a bar code on a
wristband which might be limited to 80 characters; and
(5) the bar code on a prescription bottle which might
be 45 characters. [0072] It is also possible to
utilize the teachings of the present invention to
provide identification cards, such as might be used by
attendees at a conference, athletes at a sporting
event (such as the Olympics), and even driver's
licenses and the like. In embodiments such as those,
it may be preferable to include both a non-composite
picture and at least one bar code for verifying the
information on the identification card. The
information to be verified may be (1) the text of the
identification card (e.g., name, identification card
number, validity dates, etc.), (2) the photo on the
identification, or (3) both (1) and (2). Moreover, the
different portions of the information to be verified
may be stored in either the same bar code or in
different bar codes. When multiple bar codes are
utilized, the bar codes may be placed adjacent each
other or remotely from each other, and they may be
printed in the same direction or in different
directions. [0073] In at least one such embodiment,
both sides of the identification card may include
printing (e.g., a bar code of one format on one side
and a bar code of another format on another side).
Moreover, it may be preferable to print a portion of
at least one bar code over top of the photo to make it
more difficult to alter the photo on the card with a
new photo. Additional anti-counterfeiting measures may
also be placed into the identification cards, such as
holograms, watermarks, etc. [0074] While the above has
been described primarily in terms of obtaining images
from a database, it should be appreciated that images
may instead be obtained from multiple databases,
either local or remote. Also, the images may simply be
stored as separate files referenced by region type and
index. For example, "\mouth\0007.jpg" and
"\nose\0017.jpg" may correspond to the images of
Figures 7A and 7B and could be stored on a local file
system or a remote server, such as a web server whose
name is prepended to the beginning of the
filename.[0075] The number of tiles in the "database"
may vary according to the closeness of the match that
is needed for the application. In some cases a high
degree of matching may be obtained using a small
number of images for each region, and in other
applications a larger number may be needed. In order
to facilitate matching, category-specific images may
also be used if that improves matching. For example, a
database for Caucasians versus Hispanics or Asians may
improve matching using a small number of bits. 



[0076] Figure 9 shows an implementation of the present
invention on a handheld scanning device such as a PDA
equipped with a bar code scanner. In Figure 9, the
verifier (e.g., security guard or ticket agent) scans
the bar code imprinted on the ticket. From the series
of parameters read from the bar code (or retrieved
using a read customer identifier), the scanner is able
to regenerate the image of the intended customer. In
the case of a bar code that also encodes other
information, the scanner is able to verify the name
(or other information) on the ticket at the same time.
As would be appreciated by one of ordinary skill in
the art, the handheld scanner can be any available
handheld scanner that has been modified to read (and
potentially decrypt) a bar code (or other information
carrier) into the series of parameters or identifier
used to generate a composite image. Such a handheld
scanner may further include a communications adapter
(e.g., a wired or wireless communications adapter as
described herein) for communicating with a remote
computer (e.g., to convert a read customer identifier
into a series of parameters). [0077] The composite
images of the present invention can also be utilized
as part of a "police sketch artist" application. In
this configuration, a user would select from or scroll
through the images of the various regions trying to
recreate a likeness of a person that he/she has seen.
When the user is satisfied that the resulting
composite image is sufficiently close to the person
that they are trying to describe or identify, the
system can then search a database for people with the
series of parameters that encode that image (or at
least a series of parameters that have a high number
of parameters in common with the "sketched" person).
[0078] Utilizing a database of facial regions, such as
the database described above, it is possible to create
images for other reasons that identification. For
example, it would be possible to create characters for
games where the characters are specified by reference
tothe various facial regions of the database. Thus,
players could have greater control over the look and
feel of characters in games. [0079] Similarly, in any
other environment where a computer generates a
likeness of a person (e.g., the famous
computer-generated "talking heads" like Max Headroom).
Such characters (as could also be used for computer
"avatars") could also be personalized to look like a
desired person or character. It may even be desirable
to include in the database mouth and eye regions in
various positions for each of the indices such that
the face can be animated. [0080] Because the amount of
information to generate a composite picture is so
small, the present invention may also be incorporated
into various communication devices, e.g., PDA, cell
phones and caller-ID boxes. In each of those
environments, the receipt of the series of parameters
would enable the communicating device to display the
picture of the incoming caller or of the intended
receiver of the call. Thus, a user of the
communication device could be reminded of what a
person looks like while communicating with that
person. [008 1] The series of parameters can also be
transmitted in a number of text environments. One such
environment is a text messaging environment, like SMS
or Instant Messaging, such that the participants can
send and receive the series of parameters so that
other participants can see with whom they are
interacting. In the case of e-mail, the series of
parameters could be sent as a VCard, as part of an
email address itself, or as part of a known field in a
MIME message. [0082] The series of parameters can
likewise be embedded into other communication
mechanisms, such as business cards. Using watermarks
or the like, a business card or letter could be
encoded with the series of parameters such that a
recipient could be reminded (or informed) of what a
person looks like. Moreover, on letterhead, a several
series of parameters could be encoded to convey the
composite pictures of the principals of the company.
[0083] The functions described herein can be
implemented on special purposes devices, such as
handheld scanners and electronic checkout registers,
but they may also be implemented on a general purpose
computer (e.g., having a processor (CPU and/or DSP),
memory, an information carrier reader, and long-term
storage such as disk drives, tapedrives and optical
storage). When implemented at least partially in
computer code, a computer program product includes a
computer readable storage medium with instructions
embedded therein that enable a computer to perform the
functions described herein. However, the functions can
also be implemented in hardware (e.g., in an FPGA or
ASIC) or in a combination of hardware and software.
[0084] While the invention has been described and
illustrated in connection with preferred embodiments,
many variations and modifications as will be evident
to those skilled in this art may be made without
departing from the spirit and scope of the invention,
and the invention is thus not to be limited to the
precise details of methodology or construction set
forth above as such variations and modifications are
intended to be included within the scope of the
invention. Except to the extent necessary or inherent
in the processes themselves, no particular order to
steps or stages of methods or processes described in
this disclosure, including the Figures, is implied. In
many cases the order of process steps may be varied
without changing the purpose, effect or import of the
methods described.CLAIMS 1. A system for producing a
personalized good, the system comprising: an image
repository including plural images for each of plural
regions of a face of a person; an information receiver
for receiving, for each of a plurality of said
regions, information indicative of which image of said
plural images should be grouped to form an image of an
intended user of said personalized good; and at least
one of a printer and an embedder for performing at
least one of printing and embedding said information
to form a personalized good. 2. The system as claimed
in claim 1, wherein the printer comprises a bar code
printer. 3. The system as claimed in claim 1, wherein
the printer comprises a watermark printer. 4. The
system as claimed in claim 1, wherein the embedder
comprises an RFID writer. 5. The system as claimed in
claim 1, wherein the information receiver comprises a
network adapter. 6. The system as claimed in claim 5,
wherein the network adapter comprises a wired network
adapter. 7. The system as claimed in claim 5, wherein
the wired network adapter comprises an Ethernet
adapter. 8. The system as claimed in claim 5, wherein
the network adapter comprises a wireless network
adapter. 9. The system as claimed in claim 8, wherein
the wireless network adapter comprises an 802.1 1
adapter. 10. The system as claimed in claim 8, wherein
the wireless network adapter comprises a Bluetooth
adapter. 11. The system as claimed in claim 1, wherein
the information repository comprises a database. 12.
The system as claimed in claim 1, wherein the
information repository comprises a file server.13. The
system as claimed in claim 1, wherein the information
repository comprises a remote file server. 14. The
system as claimed in claim 1, wherein the information
indicative of which images of said plural images
should be grouped comprises a plurality of indices,
each index indicating, for a corresponding region of
said plural regions, which image corresponds to the
face of the person. 15. The system as claimed in claim
1, wherein the information indicative of which images
of said plural images should be grouped comprises an
identifier identifying a plurality of indices, each
index indicating, for a corresponding region of said
plural regions, which image corresponds to the face of
the person. 16. The system as claimed in claim 1,
wherein the information changes over time. 17. The
system as claimed in claim 1, wherein the information
changes over time. 18. The system as claimed in claim
1, wherein the plural images of the image repository
comprise black-and-white images. 19. The system as
claimed in claim 1, wherein the plural images of the
image repository comprise pre-processed
black-and-white images. 20. The system as claimed in
claim 1, wherein the plural images of the image
repository comprise color images. 21. The system as
claimed in claim 1, wherein the plural images of the
image repository comprise pre-processed color images.
22. The system as claimed in claim 21, wherein the
information receiver comprises an image comparator for
comparing, for each of plural regions of the face of
the person, the plural images in the image repository
against corresponding regions of an image of the face
of the person. 23. The system as claimed in claim 1,
wherein the information indicative of which images of
said plural images should be grouped comprises
sufficiently few bytes so as to be included in a
credit card transaction. 24. The system as claimed in
claim 1, wherein the information indicative of which
images of said plural images should be grouped
comprises less than 30 bytes.25. The system as claimed
in claim 1, wherein the information indicative of
which images of said plural images should be grouped
comprises 25 bytes. 26. A system for enabling
production of personalized goods, the system
comprising: an image repository including plural
images for each of plural regions of a face; a
comparator for comparing regions of an image of a
subject to corresponding images of the plural images
for each of plural regions of a face for the subject
and for determining which of the corresponding images
are to be used to represent the face of the subject;
and a communications adapter for sending to a
generator of personalized goods information indicative
of which of the corresponding images are to be used as
part of a composite image to represent the face of the
subject. 27. The system as claimed in claim 26,
wherein the image repository comprises at least 4
regions of a face. 28. The system as claimed in claim
26, wherein the comparator comprises a pre processor
for pre-processing the image of the subject prior to
comparing the image of the subject with corresponding
images of the plural images. 29. A scanning device for
displaying a composite image of an intended user of a
personalized good, the device comprising: an image
repository including plural images for each of plural
regions of a face of a person; an information carrier
reader for obtaining, for each of a plurality of said
regions, information from an information carrier
indicative of which image of said plural images should
be grouped to form an image of an intended user of
said personalized good; and a display for displaying a
composite image using the images of said plural images
that should be grouped to form the image of the
intended user of said personalized good. 30. The
device as claimed in claim 29, wherein the information
carrier reader comprises a bar code reader. 31. The
device as claimed in claim 29, wherein the information
carrier reader comprises: a reader for reading an
identifier from the information carrier; anda
Communications adapter for requesting from a remote
source, and based on the read identifier, a series of
parameters identifying which images of said plural
images should be grouped to form an image of an
intended user of said personalized good. 32. A method
for producing a personalized good, the method
comprising: storing plural images for each of plural
regions of a face of a person in an image repository;
receiving, for each of a plurality of said regions,
information indicative of which image of said plural
images should be grouped to form an image of an
intended user of said personalized good; and at least
one of printing and embedding said information to form
a personalized good. 


