
5-LIPOXYGENASE-ACTIVATrNG PROTEIN (FLAP) INHIBITORS
RELATED APPLICATIONS [0001] This application claims
the benefit of priority to U.S. Patent Application
Serial No. 11/744,555 filed 4 May 2007, which is
herein incorporated by reference in its entirety.
FIELD OF THE INVENTION [0002] The MAPEG (membrane
associated proteins involved in eicosanoid and
glutathione metabolism) family of proteins are
involved in eicosanoid formation. Compounds described
herein inhibit the activity of at least one protein in
the MAPEG family of proteins. 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 MAPEG
family of proteins includes proteins that are involved
in the formation of eicosanoids from arachidonic acid
in the lipoxygenase and cycloxygenase metabolic
pathways. The protein 5-Iipoxygenaseactivating protein
(FLAP) is associated with the pathway of leukotriene
synthesis. In particular, 5-lipoxygenaseactivating
protein (FLAP) is responsible for binding arachidonic
acid and transferring it to 5-lipoxygenase. See, e.g.,
Abramovitz, M. etal,,Eur. J. Biochem. 215:105-111
(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] LTA4 is acted on by LTC4 synthase,
which conjugates LTA4 with reduced glutathione (GSH)
to form the intrcellular product leukotriene C (LTC4).
LTC4 is transformed to leukotriene D4 (LTD4) and
leukotrine E4 (LTD4) by the action of
gamma-glutamyl-transpeptidase and dipeptidases. LTC4
synthase plays a pivotal role as the only committed
enzyme in the formation of cysteinyl leukotrienes.
[0005] 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. [0006] Arachidonic acid is transformed to
prostaglandin H (PGH ) by the action of cycloxygenase
enzymes (COX-I and COX-2). Microsomal prostaglandin
(PG) E synthase 1 (mPGES-1) is responsible for
transforming PGH2 to prostaglandin E2 (PGE2), a
prostaglandin involived in pain and
inflammation.SUMMARY OF THE INVENTION [0007] 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. [0008] Io one
aspect, the methods, compounds, pharmaceutical
compositions, and medicaments described herein
comprise 5-lipoxygenase-activating protein (FLAP)
inhibitors described herein. [0009] In one aspect
provided herein are compounds of Formula (G),
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. [0010] In one embodiment,
Formula (G) is as follows: wherein, Z is selected from
[C(R1 2]JC(R 2) n, [C(R2)2 n[C(R02]mO, 0[C(RO 2 1n
[C(Ri) , [C(R2) ]nO[C(R1)2]n or [C(Ri)2]_O[C(R2)2]n,
wherein each R1 is independently H, CF , or an
optionally substituted C1-C6alkyl, or two R1 on the
same carbon mayjoin to form a carbonyl (=O); and each
R2 is independently H, OH, OMe, CF3, or an optionally
substituted or two R2 on the same carbon mayjoin to
form a carbonyl (=O); m is 0, 1 or 2; each n is
independently 0, 1, 2, or 3; Y is a (substituted or
unsubstituted aryl), or -(substituted or unsubstituted
heteroaryl); R is H, L2-(substituted or unsubstituted
alkyl), ^-(substituted or unsubstituted cycloalkyl),
^-(substituted or unsubstituted alkenyl),
^-(substituted or unsubstituted cycloalkenyl),
L2-(substituted or unsubstituted heterocycloalkyl),
^(substituted or unsubstituted heteroaryl), or
^-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(=O), -S(=O)2, C(O), -CH(OH),
-(substituted or unsubstituted Cr C6alkyl), or
-(substituted or unsubstituted C2-C6alkenyl); R7 is
L3-X-L4-G], wherein, L is a or substituted or
unsubstituted alkyl; X is a bond, O, -C(=O),
-CR9(OR9), S, -S(=O), -Sf=O)2, -NR9, -NR9C(=O)-,
-C(O)NR9, -NR9C(O)NR9-; L is a bond, a substituted or
unsubstituted branched alkyl, a substituted or
unsubstituted straight chain alkyl, a substituted or
unsubstituted cyclic alkyl, or a substituted or
unsusbtituted heterocycloalkyl; G1 is H, tetrazolyl,
-NHS(O) R8, St=O)2N(R );,, -OR , -Cf=O)CF3,
-C(O)NHSt=O) R8, Sf=O)2NHC(O)R9, CN N(Rs)2, -N(R
)C(O)R9, -Ct=NR 10)N(Rs)2, -NR9C(=NR10)N(R9)2,
-NR9CeCHR 10)N(R9J2, -NR9CeNR 10)N(R 9)C(O)Rs, -C(O)NR
9C(=NR 10)N(R9)2, - C(0)NR 9C(=CHR 1o)N(R9)2 -CO2R9,
-C(O)R , -C(RS) 2(OR ) -CON(RS) , -SR , -S(=O)R g, -
S(O) R8, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), - L5-
(substituted or unsubstituted heteroaryl), or-L
5-(substituted or unsubstituted aryl), wherein L5 is -
OC(O)O-, -NHC(O)NH-, -NHC(O)O, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or Gi is W-G5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heterocycloalkyl or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl, -
NHS(O) 2R , Sf=O)2N(R 9 2, OH, -OR8, -C(=O)CF 3, -C(R9
2(OR ), -C(O)NHSeO) 2R8, - S(=O)2NHC(O)R 9, CN, N(R9)
, -N(R )C(O)R 9, -C(=NR, 0)N(R )2, -NRA=NR 10)N(Rs)2,
- NR CeCHRi 0)N (R ) 2, -C(O)NR 9CeNRi 0)N(R,,);,,
-C(O)NR 9CeCHRj O)N(Rs)2, -CO2R9 - C(O)R 9, -CON(Rs)
2, -SR8, -Sf=O)R 8, or -Sf=O) 2R8; each R is
independently selected from substituted or
unsubstituted CpQalkyl, substituted or unsubstituted
C3-C8cycloalkyl, substituted or unsubstituted phenyl
or substituted or unsubstituted benzyl; each R is
independently selected from H, substituted or
unsubstituted CrQalkyl, substituted or unsubstituted
C]-C fluoroalkyl, substituted or unsubstituted
C3-Cgcycloalkyl, substituted or unsubstituted phenyl,
substituted or unsubstituted benzyl, and substituted
or unsubstituted heteroarylmethyl; or two R9 groups
can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring; and each R10 is independently
selected from H, -Sf=O) Rs1-Sf=O) 2NH2, -C(O)R , -CN,
-NO2, heteroaryl, or heteroalkyl; R5 is H, halogen,
substituted or unsubstituted C1-Qalkyl, substituted or
unsubstituted -O-C 1-C alkyl; Rn is 7-Li0-G6, wherein
L7 is a bond, -C(O), -CfO)NH, -NHC(O), or (substituted
or unsubstituted Cr Cfl alkyl); Lio is a bond,
(substituted or unsubstituted alkyl), (substituted or
unsubstituted cycloalkyl), (substituted or
unsubstituted heteroaryl), (substituted or
unsubstituted aryl), or (substituted or unsubstituted
heterocycloalkyl); 



G is OR9, -Cf=O)R 9, -Cf=O)OR 9, -SR8, -Sf=O)R 8,
-S(O) 2R8, N(R9 2, tetrazolyl, -NHSeO) 2R8, -
S(=O)2N(R9)2, -C(O)NHSf=O) 2Rg, -SeO) NHC(O)R ,
-C^=O)N(R9)I , R9C(O)R , CfRs)2C(=O)N(R 9)2, -CeNRi
O)N(Rs) 2, -NR9C(=NR 10)N(R 9)2, -NR9Cf=CHR 10)NfR 9)
, -L5- (substituted or unsubstituted alkyl),
-Ls-fsubstituted or unsubstituted alkenyl), -
Ls-fsubstituted or unsubstituted heteroaryl), or -
L5-fsubstituted or unsubstituted aryl), wherein L5 is
-0-, Cf=O), S, S(O), S(=O)2, -NH, -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-G7, wherein W is
(substituted or unsubstituted heterocycloalkyl),
(substituted or unsubstituted aryl) or a (substituted
or unsubstituted heteroaryl) and G7 is H, halogen, CN,
NO2,N3, CF3, OCF , C1-C6 alkyl, C3-C6cycloalkyl, -C1-C
fluoroalkyl, tetrazolyl, -NHSf=O) 2Rs, SC=O)2N(R 2.
OH, -OR8, -C(O)CF 3, -C(O)NHS(O) 2R3, -S(O) 2NHC(O)R
9, CN, N(R9)2, - N(R )C(O)R 9, -NR9C(=NR 10)N(R 9)2,
-NR9C(OHR 10)N(R 9)2, - C(O)NR CC=NR10)N(Re)2, -C(O)NR
9Cf=CHR 10)N(R9J2, -CO2R9, -C(O)R 9, -C(R 9 2(OR9), -
CON(Rg)2, -SR8, -S(O)R 8, or -S(=O) 2RS,
L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), L
-(substituted or unsubstituted heteroalkyl), -
Ls-(substituted orunsubstituted heteroaryl),
-^-(substituted or unsubstituted heterocycloalkyl), or
- L5-(substituted or unsubstituted aryl), wherein L5
is a bond, -O-, C(=O), S, S{=O), S(O) 2, -NH,
-NHC(O)O, - NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); provided that Rn comprises
at least one (unsubstituted or substituted) aromatic
moiety and at least one (unsubstituted or substituted)
cyclic moiety, wherein the (unsubstituted or
substituted) cyclic moiety is a (unsubstituted or
substituted) heterocycloalkyl group or a
(unsubstituted or substituted) heteroaryl group and
R11 is not a thienyl-phenyl group; and R12 is H,
(substituted or unsubstituted C1-C alkyl),
(substituted or unsubstituted Cj-C cycloalkyl); or
glucuronide metabolite, or pharmaceutically acceptable
solvate, or pharmaceutically acceptable salt, or a
pharmaceutically acceptable prodrug thereof. [0011]
For any and all of the embodiments, substituents can
be selected from among from a subset of the listed
alternatives. For example, in some embodiments Z is
selected from C(RO 2[C(R 2 ]B. [C(R 2)Z]nC(R 1J O, and
OC(R 1)2[C(R 2)2]n; and n is Oor 1. In other
embodiments, Z is selected from C(R 1 2(R2 , and C(R 1
2O. In yet other embodiments, Z is [C(R 2 2JnC(Ri) 2O.
[0012] In one aspect, Y is -(substituted or
unsubstituted heteroaryl); and G6 is W-G 7. [0013] In
some embodiments, Y is a substituted or unsubstituted
heteroaryl containing 0-4 nitrogen atoms, 0-1 O atoms
and 0-1 S atoms. [0014] In other embodiments, Y is
selected from the group consisting of pyridinyl,
imidazolyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
quinoUnyl, isoquinolinyl, indolyl, benzimidazolyl,
benzofuranyl, cinnolinyl, jndazolyl, indolizinyl,
phthalazinyl, pyridazinyl, triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, imidazo[1,2- ajpyridinyl
and furopyridinyl, wherein Y is substituted or
unsubstituted. [0015] In yet other aspects, Y is a
substituted or unsubstituted heteroaryl containing 1-3
nitrogen atoms. [0016] In one embodiment, Y is a
susbtituted or unsubstituted group selected from among
pyridinyl; benzothiazolyl; thiazolyl; imidazo[1,2-
]pyridinyl; quinolinyl; isoquinolinyl; isoxazolyl;
pyrazolyl; indolyl; pyrazinyl; pyridazinyl;
pyrimidinyl; quinazolinyl; and quinoxalinyl. [0017] In
other embodiments, L7 is a bond; L10 is a (substituted
or unsubstituted heteroaryl), (substituted or
unsubstituted aryl); and G is W-G 7, wherein W is
(substituted or unsubstituted heterocycloalkyl),
(substituted or unsubstituted aryl) or a (substituted
or unsubstituted heteroaryl). [0018] In one
embodiment, W is a (substituted or unsubstituted
heterocycloalkyl), or a (substituted or unsubstituted
heteroaryl). [0019] In some embodiments, Y is selected
from among pyridin-2-yl; 3-fluoro-pyridin-2-yl;
4-fluoro-pyridin- 2-yl; 5-fluoro-pyridin-2-yl;
6-fluoro-pyridin-2-yl; 3-methyl-pyridin-2-yl;
4-methyl-pyridin-2-yl; 5-methylpyridin- 2-yl;
6-methyl-pyridra-2-yl; 3,5-dimethylpyridin-2-yl;
5,6-dimethyl-pyridin-2-yl; 5-ethyl-pyridin-2-yl;
Scarbamoyl- pyridin-2-yl; 5-methoxy-pyridin-2-yl;
6-methoxy~pyridin-2-yl; 5-cyano-pyridin-2-yl;
5-chloropyridin- 2-yl; 5-bromo- ryridin-2-yl;
6-cyclopropyl-pyridin-2-yl;
5-methyl-1-oxy-pyridin-2-yI; N-oxido-pyridin- 2-yl;
benzothiazol-2-yl; 2-methylthiazol-4-yl;
imidazo[1,2-"]pyridin-2-yl; quinolin-2-yl;
6-fluoroquinolin-2-yl; 7-fluoroquinolin-2-yl;
6-methylquinoIin-2-yl; 6-bromo-quinoIin-2-yl;
l-oxy-quinolin-2-yl; 5-methylisoxazol-3- yl;
1,3-dimethylpyrazoI-5-yl; 1,5-dimethyl ryrazol-3-yL;
lif-indol-2-yl; 5-methyl- ryrazin-2-yl;
6-methylpyridazin- 3-yl; quinoxalin-2-yl,
quinazolin-2-yl; pyrimidin-2-yl; and
5-methylpyrimidin-2-yL[0020] In other embodiments, L10
is a (substituted or unsubstituted aryl). [0021] In
other embodiments, Ri2 is H. [0022] In some
embodiments, W is a (substituted or unsubstituted
heterocycloalkyl containing 0-2 nitrogen atoms, 0-1 O
atoms and O-l S atoms) or a (substituted or
unsubstituted heteroaryl containing 0-4 nitrogen
atoms, 0-1 O atoms and O-l S atoms). [0023] In one
aspect, G7 is H, halogen, CN, NO2, CF3, OCF3, C1-C
alkyl, C3-C6cycloalkyl, -C1-C fluoroalkyl, tetrazolyl,
-NHS(O) 2Rs, St=O)2N(R9 2, OH, -OR , -C(O)CF 3,
-C(O)NHSf=O)2R8, -St=O)2NHC(O)R9, N(Rj)2, -N(R9)C(O)R
, -CO2R , -C(O)R , -CON(R9 2, -SR8 -S(O)R 8, or -S(O)
2R8. [0024] In further or alternative embodiments, W
is a substituted or unsubstituted group selected from
among pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indoJizinyl, phthalazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, imidazo[l
,2-a]pyridinyl, furopyridinyl, quinolizinyl, dioxinyl,
piperidinyl, morpholinyl, thiazinyl,
tetrahydropyridinyl, piperazinyl, oxazinanonyl,
dihydropyrrolyl, dihydroimidazolyl, tetrahydrofuranyl,
tetrahydropyranyl, dihydrooxazolyl, oxiranyl,
pyrrolidinyl, pyrazolidinyl, dihydrothiophenonyl,
imidazolidinonyl, pyrroHdinonyl, dihydrofuranonyl,
dioxolanonyl, thiazolidinyl, piperidinonyl,
tetrahydronaphyridinyl, tetrahydroquinolinyl,
tetrahydrothiophenyl, indolinyl, tetrahydroquinolinyl,
and thiazepanyl. [0025] In yet other embodiments, R6
is H, or L^-fsubstituted or unsubstituted alkyl), or
^-(substituted or unsubstituted cycloalkyl),
L2-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(O), -S(O)2, -C(O), - CR9(OR9), or
substituted or unsubstituted alkyl. [0026] In some
embodiments, X is a bond, O, -C(O), -CR9(OR9), S,
-S(O), -S(O) 2, -NR9, -NR9C(O)-, or - C(O)NR9. [0027]
In further embodiments, G1 is H, tetrazolyl,
-NHSf=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(R9JC(O)R9, -N(R9)CH2CO2R , -Ct=NR10)N(R9);,, - -
-CONfR^, -SR8, -S(O)Rg, -S(O) 2R , -L5- (substituted
or unsubstituted alkyl), L3-(substituted or
unsubstituted alkenylj, - L5-(substituted or
unsubstituted heteroaryl), or L; -(substituted or
unsubstituted aryl), wherein L5 is -OC(O)O-, -NHC(O),
-C(O)NH, -C(OJO, or -OC(O); or G is W-G5, where W is a
substituted or unsubstituted aryl, substituted or
unsubstituted heterocycloalkyl 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(Rs)
(OR ), -C(O)NHS(O) 2R8, -S(OJ 2NHC(O)R , CN, N(R ) ,
-N(R9)C(O)R9, - CO2R9, -C(O)R9, -CON(R9)2, -SR8,
-S(O)R 8, or -S(O) 2R8. [0028] In yet other
embodiments, W is a susbtituted or unsubstituted group
selected from among pyridinyl; pyrazinyl; pyrimidinyl;
1,3,4-oxadiazolyl; pyridazinyi; imidazolyl; thiazolyl;
isoxazoiyl; pyrazolyl; 1,2,4- oxadiazolyl;
1,3,4-thiadiazolyl; tetrazolyl; tetrahydropyranyl, and
morpholin-4-yl. [0029] In some embodiments, R is
hydrogen; methyl; ethyl; propyl; prop-2-yI;
2-methylpropyl; 2,2- 



dimethylpropyl; butyl; tert-batyl; 3-methylbutyl;
3,3-dimethylbutyl; cyclopropylmethyl;
cyclobutylmethyl; cyclopentylmethyl; cyclohexylmethyl;
benzyl; methoxy, ethoxy, propyloxy; rrop-2-yloxy;
tert-butyloxy; cyclopropylmethoxy; cyclobutyhnethoxy;
cyclopentylmethoxy; cyclohexylmethoxy; benzyloxy;
cyclopropyloxy; cyclobutyloxy; cyclopentyloxy;
cyclohexyloxy; phenoxy; acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methylrroranoyl;
2,2-dimethylpropanoyl; 3-methyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethylbutanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
cyclopentylcarbonyl; cyclohexylcarbonyl;
tert-butylsulfanyl; tert-butyl-sulfinyl; or
tert-butylsulfonyl. [0030] In one aspect, G] is
selected from among H, OH, CN, CO2H, CO2Me, CO Et,
CO2NH2 CO2NHMe, CO2N(Me)2, CO2N(Et)2, -NH2, -NHMe,
-N(Me)2, -N(Et)2, -NMe(iPr), [0031] In some
embodiments, L -X-L 4 is -CH 2-, -CH 2CH2-, -CH
2CH2CH2- -CH 2C(CH 3)H-, - CH2C(CH 2CH3)H-, -CH
2C(isopropyl)H-, -CH 2C(tert-butyl)H- -CH 2C(CH 3)2-,
-CH 2C(CH 2CH3);,-,S-I or [0032] In some embodiments,
R5 is H. [0033] In some embodiments, R7 is selected
from among \ -[0034] In some embodiments, G is
selected from among pyridin-2-yl; pyridin-3-yl;
ryridin-4-yl; 3-methyl- ryridin-2-yl;
4-methyl-ryridin-2-yl; 5-methyl-pyridin-2-yl;
3-methoxy-pyridin-2-yl; 4-methoxy-ryridin-2-yl; 5-
methoxy-pyridin-2-yl; 6-methoxy-ryridin-2-yl;
6-ethoxy-pyridin-2-yl; 3-fluoro-ryridin-2-yl;
5-fluoro-pyridin-2- yl;
3-trifluoromethyl-ryridin-2-yl;
4-ttifluoromethyl-ryridin-2-yl;
5-trifluoromethyl-pyridin-2-yl; 6-
trifluoromethyl-pyridin-2-yl;
5-carbamoyl-pyridin-2-yl; 5-cyano-pyridin-2-yl;
5-fluoromethyl-ryridin-2-yI; 5-
methoxymethyl-pyridin-2-yl;
5-hydroxymethyl-pyridin-2-yl; 2-methyl-pyridin-3-yl;
6-methyl-ryridin-3-yl; 6- cyano-pyridin-3-yl;
2-methoxy-pyridin-3-yl; 5-methoxy-ryridin-3-yl;
5-fluoro-pyridin-3-yl; 6-carbamoyl- ryridin-3-yl;
6-hydroxy-pyridin-3-yl; 6-methoxy-pyridin-3-yl;
6-ethoxy-ryridin-3-yl; 5-bromo-6-methoxypyridin- 3-yl;
6-trifluoromethyl-pyridin-3-yl;
6-trifluoromethyl-pyridin-4-yl;
2-trifluoromethyI-pyridin-5-yl;
2-acetylamino-ryridin-5-yl; pyrazin-2-yl;
pyrimidin-2-yl; pyrimidin-5-yl; 5-amino-ryrazin-2-yl;
1,3,4-oxadiazol- 2-ylamine; 6-hydroxy-pyridazin-3-yl;
6-methoxy-pyridazin-3-yl; 6-methyl-ryridazia-3-yl;
2-methyl-3-ryridin-2- ylmethyl-3H-imidazol4-yl;
thiazol-2-yl; 5-methyl-thiazol-2-yl;
5-fluoro-thiazol-2-yl; 5-trifluoromethyl-thiazol-
2-yl; 2,4-dimethyl-thiazol-5-yl;
5-methoxy-thiazol-2-yl; 2-methoxy-thiazol-4-yl;
2-ethoxy-thiazol-4-yl; 2- methyl-thiazol-4-yl;
2-methyl-thiazol-5-yl; 4-methyl- thiazol-2-yl;
isoxazol-4-yl; 3,5-dimethyl-isoxazol-4-yl; 2-
methyl-imidazol-4-yl; l-methyl-imidazol-5-yl;
l-methyl-imidazol-4-yl; imidazol-4-yl;
4-methyl-imidazol-5-yl; pyrazol-4-yl;
l-methyl-pyrazol-4-yl; 3-methyl-ryrazoI-4-yl;
5-methyl-1,2,4-oxadiazol-3-yl; 2-methyl- 1,3,4-
oxadiazol-5-yl; 1,3,4-oxadiazol-2-yl;
1,3,4-1hiadiazol-2-yl; 3-methyl-pyrazol-5-yl;
1,2,3-thiadiazol-4-yl; tetrazol- 1-yl; tetrazol-2-yl;
l-methyl-tetrazol-5-yl; 2-methyl-tetrazol-5-yl;
4-methyl-1H-imidazoI-2-yl; 5-hydroxypyrimidin- 2-yl;
2-methoxy-pyrimidin-5-yl; 6-methyl-pyridazin-3-yl;
6-methoxy-pyridazin-3-yl; 6-ethoxypyridazin- 3-yl;
3-methoxy-pyridazin-6-yl;
4-methoxy-tetrahydro-pyraa-4-yl;
6-ethoxy-pyridin-3-yl; 6-ethoxypyridin- 3-yl;
5-fluoro-pyridin-2-yI, and morpholin-4-yl. [0035] In
some embodiments, X is a bond. [0036] In some
embodiments, R7 is selected from among K [0037] In
some embodiments, R is selected from among and
OMe[0038] In some embodiments, G6 is selected from
among pyridin-2-yl; pyridin-3-yl; ryridin-4-yl;
3-methyl- ryridin-2-yl; 4-methyl-pyridin-2-yl;
5-methyl-ryridin-2-yl; 3-methoxy-ryridin-2-yl;
4-methoxy-pyridin-2-yl; 5- methoxy-pyridin-2-yl;
6-methoxy-ryridin-2-yl; 6-ethaxy-pyridin-2-yl;
3-fluoro-ryridin-2-yl; 5-fluoro-pyridin-2- yl;
3-trifluoromethyl-pyridin-2-yl;
4-trifluoromethyl-pyridin-2-yl;
5-trifluoromethyl-ryridin-2-yl; 6-
trifluoromethyl-pyridin-2-yI;
5-carbamoyl-pyridin-2-yl; 5-cyano-pyridin-2-yl;
5-fluoromethyl-pyridin-2-yl; 5-
methoxymethyl-pyridin-2-yl;
5-hydroxymethyl-ryridin-2-yl; 2-methyl-ryridin-3-yl;
6-methyl-pyridin-3-yl; 6- cyano-pyridin-3-yl;
2-methoxy-pyridin-3-yl; 5-methoxy-pyridin-3-yl;
5-fluoro-ryridia-3-yl; 6-carbaraoylpyridin- 3-yl;
6-hydroxy-ryridin-3-yl; 6-methoxy-pyridin-3-yl;
6-ethoxy-pyridin-3-yl; 5-bromo-6-methoxy-
ryridin-3-yl; 6-trifluoromethyl-ryridin-3-yl;
6-trifluoromethyl-ryridin-4-yl;
2-trifluoromethyl-ryridin-5-yI; 2-
acetylamino-pyridin-5-yl; ryrazin-2-yl;
pyrimidin-2-yl; pyrimidin-5-yl; 5-amino-ryrazin-2-yl;
6-hydroxypyridazin- 3-yl; 6-methoxy-ryridazin-3-yl;
6-methyl-ryridazin-3-yl; 5-hydroxy-pyrimidin-2-yl;
2-methoxypyrimidin- 5-yl; 6-methyl-pyridazin-3-yl;
6-methoxy-pyridazin-3-yl; 6-ethoxy-ryridazin-3-yl;
3-methoxypyridazin- 6-yl;
4-methoxy-tetrahydro-pyran-4-yl;
6-ethoxy-pyridin-3-yl; and 5-fluoro-pyridin-2-yl,
[0040] In some embodiments, Y is a substituted or
unsubstituted group selected from among pyridinyl and
quinolinyl. [0041] In some embodiments, L7 is a bond;
Li is a (substituted or unsubstituted aryl); and G6 is
W-G7, wherein W is (substituted or unsubstituted
heterocycloalkyl), or a (substituted or unsubstituted
heteroaryl). [0042] In some embodiments, W is a
susbtituted or unsubstituted group selected from among
pyridinyl; pyrazinyl; pyrimidinyl; 1,3,4-oxadiazolyl;
pyridazinyl; imidazolyl; thiazolyl; isoxazolyl;
pyrazolyl; 1,2,4- oxadiazolyl; 1,3,4-thiadiazoIyl; and
tetrazolyl. [0043] In some embodiments, R is L
-(substituted or unsubstituted alkyl), or
^(substituted or unsubstituted cycloalkyl),
L2-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(O), -S(O)2, -C(O), -CR (OR9), or
substituted or unsubstituted alkyl. [0044] In some
embodiments, L ois phenyl. [0045] In some embodiments,
R6 is ^-(substituted or unsubstituted alkyl), or
Lr(substituted or unsubstituted cycloalkyl),
L2-(substituted or unsubstituted aryl), where L2 is a
S, -S(O)2, -S(O)-, or -C(O). [0046] In some
embodiments, R is H or Cj-C alkyl; and Ri2 is H.
[0047] In some embodiments, L3 is unsubstituted alkyl;
X is a bond; L4 is a bond; and G1 is OR9 or -C(O)OR9.
[0048] In some embodiments, L is methandiyl;
ethan-1,2-diyl; proran-1,2-diyl; propan-1,3-diyl;
2-methylpropan- 1,2-diyl; 2-ethyl-propan-l ,2-diyl;
propan-2,2-diyl; butan-1,2-diyl; butan-1,4-diyl;
2-ethyl-butan-l ,2-diyl; 2-propylbutan-1,2-diyl;
3-methylbutan-I,2-diyl; 3,3-dimethylbutan-1,2-diyl;
rentan-1,2-diyl; 2-rroryl-pentan- 1,2-diyl,
pentan-1,5-diyl; or hexan-l,6-diyl. [0049] In some
embodiments, L3 is propan- 1,2-diyl; 2-methyl-rropan-
1,2-diyl; 2-ethyl-propan- 1,2-diyl; butan- 1,2-diyl;
2-ethyl-butan-l ,2-diyl; 2-rropylbutan-1,2-diyl;
3-methylbutan-1,2-diyl; 3,3-dimethylbutan-l ,2-diyl;
rentan-1,2-diyl; or 2-propyl-rentan-1,2-diyl.[0050] In
some embodiments, R6 is acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methyIpropanoyl;
2,2- dimethylpropanoyl; 3-metbyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethyl-butanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
cyclopentylcarbonyl; cyclohexylcarbonyl;
tert-butylsulfanyl; tertbutyl- sulfinyl; or
tert-butylsulfonyl. [0051] In some embodiments, L3 is
2-methyl-propan- 1,2-diyl; or 2-ethyl-butan- 1,2-diyl.
[0052] In some embodiments, G] is -OR9, N(R9 2, or
-CO2R . [0053] In some embodiments, Gi is -OR9, or
-CO2R - [0054] In some embodiments, Gi is -CO2Rg.
[0055] In some embodiments, L3 is methandiyl; or
ethan- 1,2-diyl; and L4 is methandiyl; ethan-
1,1-diyl; rropan-l,l-diyl; 2-methylrroran-1,1 -diyl;
2,2-dimethyIpropan-l,l-diyl; propan-2 s2-diyl; butan-
1,1 -diyl; butan- 2,2-diyl; pentan- 1,1 -diyl;
rentan-2,2-diyl; pentan-3,3-diyl; hexan-3,3-diyl;
cyclopropan-l,l-diyl; cyclobutan-1,1- diyl;
cyclopentan- 1,1 -diyl; cyclohexan- 1,1 -diyl;
cycloheptan- 1,1 -diyl; piperidin-4,4-diyl;
tetrahydropyran-4,4- diyl; or
tetrahydrothiopyran-4,4-diyl. [0056] In some
embodiments, X is a bond; and L4 is a bond, a
substituted or unsubstituted branched alkyl, a
substituted or unsubstituted straight chain alkyl, or
a substituted or unsubstituted cyclic alkyl. [0057] In
some embodiments, L3 is methandiyl; or ethan-
1,2-diyl; X is a bond; and L4 is methandiyl; ethan-
1,1- diyl; propan- 1,1 -diyl; 2-methyfpropan- 1,1
-diyl; 2,2-dimethylpro ran-l,l-diyl; propan-2,2-diyl;
butan- 1,1 -diyl; butan-2,2-diyl; pentan- 1,1-diyl;
pentan-2,2-diyl; pentan-3,3-diyl; hexan-3,3-diyl;
cyclopropan- 1,1 -diyl; cyclobutan-l,l-diyl;
cyclopentan-l,l-diyl; cyclohexan- 1,1-diyl; or
cycloheptan- 1,1 -diyl. [005S] In some embodiments, L
is methandiyl; X is a bond; and L4 is ethan- 1,1
-diyl; propan- 1,1-diyl; 2- methylpropan- 1,1 -diyl;
2,2-dnethylpropan-l,l-diyl; propan-2,2-diyl; butan-
1,1 -diyl; butan-2,2-diyl; pentan-2,2- diyl;
pentan-3,3-diyI; hexan-3,3-diyl; cyclopropan- 1,1
-diyl; cyclobutan- 1,1 -diyl; cyclopentan- 1,1 -diyl;
cyclohexan- 1,1 -diyl; or cyclohertan-l,l-diyl. 



[0059] In some embodiments, L4 is proran-2,2-diyl;
pentan-3,3-diyl; cyclopropan- 1,1 -diyl;
cyclobutan-1,1- diyl; cyclopentan- 1,1 -diyl;
cyclohexan- 1,1 -diyl; or cycloheptan- 1,1-diyl; and
Gi is -CO R9. [0060] In another aspect, R6 is acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methylpropanoyl;
2,2-dimethylpropanoyl; 3-methyl-butanoyl;
3,3-diraethylbutanoyl; 2-ethyl-butanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
te?t-butylsulfanyl; tert-butylsulfinyl; or
tert-butylsulfonyl. [0061] In one aspect, R9 is H.
[0062] 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. [0063] In one aspect,
provided herein is a compound selected from among
Tables 1-5. [0064] Compounds described herein inhibit
the activity of at least one protein in the MAPEG
family of proteins. In one aspect, compounds described
herein inhibit the activity of at least one protein in
the MAPEG family of proteins selected from among FLAP,
LTC synthase, or mPGES-1 . In another aspect,
compounds described herein inhibit the activity of at
least one protein in the MAPEG family of proteins
selected from among FLAP and LTC4 synthase. [0065] In
another aspect, compounds described herein inhibit the
activity of FLAP.[0066] In one aspect, provided herein
is a pharmaceutical composition comprising an
effective amount of a compound described herein, and a
pharmaceutically acceptable excipient. [0067] In one
aspect, described herein is the use of a compound
described herein in the manufacture of a medicament
for the inhibition of at least one protein member of
the MAPEG family of proteins. In one aspect, the
protein member of the MAPEG family of proteins is
selected from among FLAP, LTC synthase, and mPGES-1.
In one aspect, the protein member of the MAPEG famiiy
of proteins is FLAP. [0068] In one aspect, described
herein is a method of decreasing acyl glucuronide
formation of a compound described herein where Gi is
CO2H or OH, the method comprising substituting the
alkyl carbon atom of L , X, or L that is adjacent to
the -CO2H or -OH group with at least one substituent
that is larger than methyl. In one aspect, the alkyl
carbon atom of L , X, or L4 that is adjacent to the
-CO2H or -OH group of Gi is substituted with two ethyl
groups. [0069] In one aspect, described herein is the
use of a compound described herein in the manufacture
of a medicament for the treatment of a leukotriene
dependent or leukotriene-mediated disease or
condition. In one aspect, described herein is the use
of a compound described herein in the manufacture of a
medicament for the treatment of inflammation in a
mammal. In one aspect, described herein is the use of
a compound described herein in the manufacture of a
medicament for the treatment of respiratory disease in
a mammal. In one aspect, described herein is the use
of a compound described herein in the manufacture of a
medicament for the treatment of cardiovascular disease
in a mammal. [0070] Articles of manufacture,
comprising packaging material, a compound of any of
Formula (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H),
which is effective for modulating the activity of
5-lipoxygenase activating protein, or for treatment,
prevention or amelioration of one or more symptoms of
a leukotriene dependent or leukotriene-mediated
disease or condition, within the packaging material,
and a label that indicates that the compound or
composition, or pharmaceutically acceptable salt,
pharmaceutically acceptable N-oxide, pharmaceutically
acceptable acyl glucuroide metabolite,
pharmaceutically acceptable prodrug, or
pharmaceutically acceptable solvate thereof, is used
for modulating the activity of 5- lipoxygenase
activiating protein, or for treatment, prevention or
amelioration of one or more symptoms of a leukotriene
dependent or leukotriene-mediated disease or
condition, are provided. [0071] In another aspect,
provided herein is a method for treating inflammation
in a mammal comprising administering a therapeutically
effective amount of a compound provided herein to the
mammal in need. [0072] 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 mammal
comprising administering a therapeutically effective
amount of a compound provided herein, such as, for
example, a compound of any of Formula (A), Formula
(B), Formula (C), Formula (D), Formula (E), Formula
(F), Formula (G), or Formula (H), wherein Z is [C(R2
nC(Ri)2O, to the mammal in need. [0073] In another
aspect are compounds presented in any of Figures 8, 9,
10, or 11, or pharmaceutically acceptable salts,
pharmaceutically acceptable N-oxides, pharmaceutically
acceptable glucuronide 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 distresssyndrome, myocardial infarction,
aneurysm, stroke, cancer, endotoxic shock,
proliferative disorders and inflammatory conditions.
[0074] In another aspect are compounds presented in
any of Tables 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 11, 12,
13, 14, or 15, or pharmaceutically acceptable salts,
pharmaceutically acceptable N-oxides, pharmaceutically
acceptable glucuronide metabolites, pharmaceutically
acceptable prodrugs, and pharmaceutically acceptable
solvates thereof, which antagonize or inhibit FLAP and
may be used to treat patients suffering from
leukotrienedependent 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.
[0075] In further or alternative embodiments, the
compounds of any of Formula (A), Formula (B), Formula
(C), Formula (D), Formula (E), Formula (F), Formula
(G), or Formula (H), may be inhibitors of
5-lipoxygenaseactivating 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. [0076] In
further or alternative embodiments, the compounds of
of any of Formula (A), Formula (B), Formula (C),
Formula (D)1Formula (E), Formula (F), Formula (G), or
Formula (H), may be included into pharmaceutical
compositions or medicaments used for treating a
leukotriene-dependent or leukotriene mediated
condition or disease in a patient. [0077] 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. [0078] 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-liroxygenase-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. 



[0079] In one aspect are methods for
reducing/inhibiting the leukotriene synthetic activity
of 5-lipoxygenaseactivating 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 (A), Formula (B), Formula (C),
Formula (D), Formula (E), Formula (F), Formula (G), or
Formula (H).[0080] In a further or alternative
embodiment, the "G" group (e.g. Gi, G5, G6, G7) of any
of Formula (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H),
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-liroxygenase-activating
protein over other proteins. In further or alternative
embodiments, "G" is LM-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 allows
for site specific binding and include, but are not
limited to, antibodies, antibody fragments, DNA, RNA,
siRNA, and ligands. [0081] In 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 (A), Formula (B),
Formula (C), Formula (D), Formula (E), Formula (F),
Formula (G), or Formula (H). [0082] 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 (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H).
[0083] 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 (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H).
[0084] 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [0085] 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). 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, childonset asthma,
adult-onset asthma, cough-variant asthma, occupational
asthma, steroid-resistant asthma, seasonal asthma,
[0086] 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 (A), Formula (B), Formula (C),
Formula (D), Formula (E), Formula (F), Formula (G), or
Formula (H). 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. [0087]
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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [QQ8S] 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [0089] In
another aspect are methods for treating organ
reperfusion 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [0090] In
another aspect are methods for reducing the
constriction of blood vessels 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 (A), Formula (B), Formula (C),
Formula (D), Formula (E), Formula (F), Formula (G), or
Formula (H). [0091] 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H).[0092] 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 (A), Formula (B), Formula (C),
Formula (D)5Formula (E), Formula (F), Formula (G), or
Formula (H). [0093] A further 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [0094] 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 (A), Formula (B), Formula
(C), Formula (D), Formula (E), Formula (F), Formula
(G), or Formula (H). [0095] 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 (A), Formula (B), Formula (C),
Formula (D), Formula (E), Formula (F), Formula (G), or
Formula (H). 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,
[0096] In another aspect are methods for treating
otitis including otitis media and otitis externa
comprising administering to the mammal at least once
an effective amount of at least one compound having
the structure of any of Formula (A), Formula (B),
Formula (C), Formula (D), Formula (E), Formula (F),
Formula (G), or Formula (H). 



[0097] 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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). The type of
cancer may include, but is not limited to, pancreatic
cancer and other solid or hematological tumors. [0098]
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
(A), Formula (B), Formula (C), Formula (D), Formula
(E), Formula (F), Formula (G), or Formula (H). [0099]
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 (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H).
[00100] 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
(A), Formula (B), Formula (C), Formula (D), Formula
(E), Formula (F), Formula (G), or Formula (H). Such
diseases include, by way of example only, chronic
gastritis, eosinophilic gastroenteritis, and gastric
motor dysfunction.[00101] 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 (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H),
Such diseases include, by way of example only,
glomerulonephritis, cyclosporine nephrotoxicity renal
ischemia reperfusion. [00102] 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
(A), Formula (B), Formula (C), Formula (D), Formula
(E), Formula (F), Formula (G), or Formula (H). [00103]
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 (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [00104] 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. [00105] 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 having the structure of any of Formula (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H). [00106] 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 having
the structure of any of Formula (A), Formula (B),
Formula (C), Formula (D), Formula (E), Formula (F),
Formula (G), or Formula (H). [00107] 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
having the structure of any of Formula (A), Formula
(B), Formula (C), Formula (D), Formula (E), Formula
(F), Formula (G), or Formula (H). [00108] 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 having the structure of any of Formula (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G)3or Formula (H). 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
(A), Formula (B), Formula (C), Formula (D), Formula
(E), Formula (F), Formula (G), or Formula (H). [00109]
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
(A), Formula (B), Formula (C), Formula (D), Formula
(E), Formula (F), Formula (G), or Formula (H).[00110]
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 (A), Formula
(B), Formula (C), Formula (D), Formula (E), Formula
(F), Formula (G), or Formula (H). [00111] 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 having
the structure of any of Formula (A), Formula (B),
Formula (C), Formula (D), Formula (E), Formula (F),
Formula (G), or Formula (H). [00112] In another aspect
is the use of a compound of any of Formula (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), or Formula (H), 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-lipoxygenase-activating protein (FLAP). In another
or further embodiment of this aspect, the inflammatory
disease or conditions are respiratory, cardiovascular,
or proliferative diseases. [00113] 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. [00114] 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. [00115] 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; (i) continually; or
(iv) continuously. [00116] 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; () 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 compoundbeing
administered is temporarily reduced; at the end of the
drug holiday, dosing of the compound is resumed. The
length of the drug holiday can vary from 2 days to 1
year. 



[00117] 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 be administered in any order, including, by
way of example, an anti-inflammatory agent, a
different compound having the structure of any of
Formula (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), or Formula (H),
a CysLT receptor antagonist, or a CysLTi/CysLT dual
receptor antagonist. In further or alternative
embodiments, the CysLTi antagonist is selected from
montelukast (Singulair(tm): [l-[[l-[3-
[2-[(7-chloro-2-quinolyl)]vinyl]phenyl]-3-[2-(l-hydrox
y-1-methyl-ethyl)phenyl]- propyl]sulfanylmethyl]cyclo
rroryl]acetic acid), zafirlukast (Accolate(tm):
3-[[2-methoxy-4-(otolylsulfonylcarbamoyOphenylJmethyy-
1-methyl-1 H-indol-5-yllaminoformic acid cyclopentyl
ester) or pranlukast (Onon(tm):
4-oxo-8-tp-(4-phenylbutyIoxy)benzoylamino]-2-tetrazol-
5-yl)-4H-1-benzo ryran) [00118] 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), Azulf
dine, 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. [00119] 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, thioguanine, or
classes of drugs 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
geftnitinib or imatmib, or agents to treat signs or
symptoms induced by such therapy including
allopurinol, filgrastim,
granisetron/ondansetron/palonosetron, dronabinol.
[00120] 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. [00121] 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. [00122] 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.[00123] In 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 4 in the
calcium ionophore-challenged biood 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 LTB
4, LTC , 11-6, CRP, SAA, MPO, EPO, MCP-I, MlP- a,
sICAMs, 11-4, 11-13. [00124] In any of the
aforementioned aspects involving the prevention or
treatment of leukotriene-dependent 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-liroxygenase-activating protein (FLAP) haplotype.
[00125] In any of the aforementioned aspects involving
the prevention or treatment of leukotriene-dependent
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 i) at least one leukotriene
related inflammatory biomarker and at least one
functional marker response to a leukotriene modifying
agent. In further or alternative embodiments, the
leukotriene-related inflammatory biomarkers are
selected from the group consisting of LTB4, 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). [00126] In
any of the aforementioned aspects involving the
prevention or treatment of leukotriene-dependent 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 SNP ' 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 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-liroxygenase-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 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). [00127] In any of the aforementioned aspects
involving the prevention or treatment of
leukotriene-dependent 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-1 3, while in
still further or alternative embodiments, the
functional marker response is significant lung volume
(FEVl). [00128] In any of the aforementioned aspects
involving the prevention or treatment of
leukotriene-dependent 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, 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). [00129] 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 ) 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 of
LTB4, 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). 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. {00130] In 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.[00131] 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.
BRIEF DESCRIPTION OF THE FIGURES [00132] FIG. 1
presents illustrative schemes for the syntheses of
compounds described herein. [00133] FIG. 2 presents
illustrative schemes for the syntheses of compounds
described herein. [00134] FIG. 3 presents illustrative
schemes for the syntheses of compounds described
herein. [00135] FIG. 4 presents illustrative schemes
for the syntheses of compounds described herein.
[00136] FIG. 5 presents illustrative schemes for the
syntheses of compounds described herein. [00137] FIG.
6 presents illustrative schemes for the syntheses of
compounds described herein. [QQ138] FIG. 7 presents
illustrative schemes for the syntheses of compounds
described herein. [00139] FIG. 8 presents illustrative
examples of compounds described herein. [00140] FIG. 9
presents illustrative examples of compounds described
herein. [00141] FIG. 10 presents illustrative examples
of compounds described herein. [00142] FIG. 11
presents illustrative examples of compounds described
herein. [00143] FIG. 12 present an illustrative scheme
for the treatment of patients using the compounds and
methods described herein. [00144] FIG. 13 present an
illustrative scheme for the treatment of patients
using the compounds and methods described herein.
[00145] FIG. 14 present an illustrative scheme for the
treatment of patients using the compounds and methods
described herein. [00146] FIG. 15 presents
pharmokinetic properties of representative indole
compounds described herein. DETAILED DESCRIPTION OF
THE INVENTION [00147] The MAPEG (membrane associated
proteins involved in eicosanoid and glutathione
metabolism) family of proteins, include 5-lipoxygenase
activating protein (FLAP), leukotriene C4 synthase
(LTC4 synthase), microsomal glutathione S-transferase
1 (MGSTl), MGST2, and MGST3, and microsomal
prostaglandin (PG) E synthase I (mPGES-1). Members of
the MAPEG family of proteins are involved in the
lipoxygenase and cycloxygenase metabolic pathways.
[00148] There are four families of eicosanoids-the
prostaglandins, prostacyclins, the thromboxanes and
the leukotrienes. Leukotrienes are biological
compounds formed from arachidonic acid in the
leukotriene synthesis pathway, which include FLAP and
LTC4 synthase. Arachidonic acid may also be
transformed to prostaglandin H2 (PGH ) by the action
of cycloxygenase enzymes (COX-I and COX-2)
(prostaglandin endoperoxide synthase systems).
Prostaglandin H (PGH2) is further metabolized to other
eicosanoids, such as, PGE2, PGF2,,, PGD2 prostacyclin
and thromboxane A2. PGE2 is formed by the action of
PGES, a member of the MAPEG family.[00149]
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. CrU.
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 leukotriene synthesis pathway include
5-lipoxygenase (5-LO), 5- lipoxygenase-activating
protein, LTA hydrolase, and LTC4 synthase. The
synthesis of leukotrienes has been described in the
literature, e.g., by Samudsson et al, Science, 220,
568-575, 1983; Peters-Golden, "Cell Biology of the
5-Lipoxygenase Pathway" Am J Respir CHt 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 LTC
synthase, so can make LTC when presented with LTA4 by
a transcellular pathway. [00150] 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 OfPLA2 and 5-LO from the cytoplasm to
the endoplasmic reticulum and/or nuclear membranes,
where in the presence of FLAP, a 18 kDa integral
perinuclear membrane protein that presents the
arachidonic acid released from PLA to 5-LO. 5-LO
catalyzes the oxidation of arachidonic acid via a
5-HPETE intermediate to the epoxide LTA4. Depending on
the cell type, LTA4 may be immediately converted to
LTC4 by 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 BLT1R
or BLT2R. 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 CysLTjR or CysL^R. CysLT] receptors are
found in the human airway eosinophils, neutrophils,
macrophages, mast cells, Blymphocytes and smooth
muscle and induce bronchoconstriction. Zhu et al,AmJ
Respir Cell MoI Biol Epub Aug 25 (2005). CysLT2
receptors are located in human airway eosinophils,
macrophages, mast cells the human pulmonary
vasculature Figueroa et al, Clin Exp Allergy 33:
1380-1388 (2003). Thus, LTC4 synthase plays a 



pivotal role in the formation of the cysteinyl
leukotrienes. Involvement of Leukotrienes in Diseases
or Conditions [00151] The involvement of leukotrienes
in disease is described in detail in the literature.
See e.g., by Busse, Clin. Exp. Allergy 26:868-79,
1996; O'Byrne, Chest lllfSupp. 2): 27S-34S, 1977;
SheftelL F.D., et al, Headache, 40: 158-163, 2000;
Klickstein et al, J. Clin. Invest., 66:1 166-11 70,
1950; Davidson et al, Ann. Rheum. Dis., 42:677-679,
1983 Leukotrienes produce marked inflammatory
responses in human skin. Evidencefor 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). [00152] 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) [00153] 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-A
knockout mouse is protected from eosinophilic
inflammation and T-cell mediated allergic airway
hyperreactivity. Miyahara et al. J Immunol
174:4979-4784; (Welleietal.JExpMed 201:1961-197
1(2005). [00154] Leukotrienes C4 and D 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
ieukotrienes contribute to cardiac reperfusion injury
following myocardial ischemia (Barst and Mullane, Eur.
J. Pharmacol, 114: 383-387, 1985; Sasaki et al,
Cardiovasc. Res., 22: 142-148, 1988). LTC4 and LTD4
directly increase vascular permeability probably by
promoting retraction of capillary endothelial cells
via activation of the CysLT2 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 et al, Arterioscler Thromb Vase Biol
24:369-375 (2004); Heller et al. 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).[00155] The role of FLAP in the
leukotriene synthesis pathway is significant because
FLAP in concert with 5- ljpoxygenase perforins 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. Compounds that are inhibitors
of proteins involved in leukotriene synthesis, such as
FLAP, are useful in the treatment of
leukotriene-dependent or leukotriene mediated diseases
or conditions. [00156] 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 [00157] Leukotrienes are known to
contribute to the inflammation of the airways of
patients with asthma. CySLT1 receptor (CysLTi)
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)]. CysLTiR antagonists pranlukast (Onon(tm)) and
zafirhikast (Accolate(tm)) have also been shown to be
efficacious in asthma. [QQ158] A number of drugs have
been designed to inhibit leukotriene formation,
including the 5-liroxygenase inhibitor zileuton
(Zyflo(tm)) that has shown efficacy in asthma, Israel
et al. Ann Intern Med 119: 1059-1066 (1993). The
5-lipoxygenase inhibitor ZD2 138 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, etal, Ca. J. Physiol
Pharmacol. 70:799-807 (1992)., MK-886, a specific
inhibitor of 5-lipoxygenaseactivating protein (FLAP),
Friedman et al. Am Rev RespirDis., 147: 839-844
(1993), and BAY X1005, a specific inhibitor of
5-liroxygenase-activating protein (FLAP), Fructmann et
al, Agents Actions 38: 188-195 (1993). [00159] FLAP
inhibition will decrease LTB 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 model Provost et
al. Brit J 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. Thromb 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). [00160] 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, coughvariant asthma, occupational asthma,
steroid-resistant asthma, seasonal asthma (see e.g.
Riccioni et al, Ann. CHn. Lab. ScL, v34, 379-387
(2004)); (i) 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. MatsuiN, 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
noradrenalineevoked 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-NAMEtreated
rats", Br J Pharmacol. 2003 Sep;140(l): 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, vl21, 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,
et al, "Mechanisms of increased survival after
lipopolysaccharide-induced endotoxic shock in mice
consuming olive oil-enriched dief ', 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 BIIL 284, a new long acting LTB4
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,
eosinophilicgastroenteritis, and gastric motor
dysfunction, (see e.g. Gyomber et al, J Gastroenterol
Hepatol., v l 1,922-927 (1996); Quack I et al BMC
Gastroenterol vl8,24 (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,
byway of example only, glomerulonephritis, cyclosporin
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", J Am Soc
Nephrol. 1999;10:1991-6); (xx) type II diabetes (see
e.g. Valdivielso et al, vl , 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-65 1,392, "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 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-lipoxygenase 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],
[00161] Several inhibitors of FLAP have been described
(Gillard et al, Can. J. Physiol. Pharmacol, 67, 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(l):71-85, 1999;
Riendeau, Bioorg Med Chem Lett, 15(14):3352-5, 2005;
Flamand, et at., MoI Pharmacol 62(2):250-6, 2002;
Folco, et al., Am. J. Respir. Crit. Care Med. 161(2
Pt2):S112-6, 2000; Hakonarson, JAMA, 293(18):2245-56,
2005).Identification of Leukotriene Synthesis Pathway
Inhibitors [00162] 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, 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. [00163] FLAP and LTC4 synthase are
two proteins of the MAPEG family that are involved in
leukotriene biosynthesis. [00164] Arachidonic acid is
also metabolized to a number of different eicosanoids
via cycloxygenase enzymes (e.g. COX-I, COX-2).
Arachidonic acid is metabolized to prostaglandin H2
(PGH2) by the action of COX enzymes. PGH2 is a
substrate for a number of different synthases that
produce a spectrum of lipid mediators, including PGE2,
PGF20, PGD2, prostacyclin and thromboxane A . [00165]
PGH2 is metabolized to PGE2by prostaglandin E
synthases (PGES). PGES isozymes have been identified:
cytosolic PGES (cPGES), microsomal PGES-I (mPGES-1)
and microsomal PGES-2 (mPGES-2). cPGES is
constitutively and ubiquitously expressed and
selectively expressed with COX-I . [00166] mPGES-1
catalyzes the formation of PGE2 from PGH2. mPGES-1 is
induced by proinflammatory stimuli, downregulated by
anti-inflammatory glucocorticoids, and functionally
coupled with COX-2 in preference to COX-I. mPGES-1 has
been shown to be inducible in various models of pain
and inflammation, where it appears to be the
predominant synthase involved in COX-2 mediated PGE2
production, both in the peripheral inflamed sites and
in the CNS. Mice deficient in mPGES-1 show both a
reduction in the production of inflammatory responses
in the collagen-induced arthritis model (Trebino et at
P.N.A.S. USA.2003, 100, 9044). [00167] In another
aspect, compounds that inhibit the activity of one of
the proteins in MAPEG family of proteins also inhibit
the activity of other proteins in the MAPEG family of
proteins. In general, structure activity 



relationships will be different for FLAP inhibitor
compounds described herein compared to inhibitor
compounds for other proteins in the MAPEG family of
proteins. [00168] Compounds described herein inhibit
the activity of at least one member of the MAPEG
family of proteins. In one aspect, compounds described
herein inhibit the activity of at least one member of
the MAPEG family of proteins selected from among FLAP,
LTC4 synthase, MGSTl, MGST2, MGST3, mPGES-1, and
combinations thereof. In one aspect, compounds
described herein inhibit the activity of at least one
member of the MAPEG family of proteins selected from
among FLAP, LTC4 synthase, mPGES-1, and combinations
thereof. [00169] In one aspect, compounds described
herein are FLAP inhibitor compounds. [00170] Compounds
described herein inhibit or reduce the formation of
metabolites of arachidonic acid, such as leukotrienes
and prostaglandins, and thus find use in the treatment
of inflammatory diseases or conditions.Compounds
[00171] Described herein are compounds of Formula (A),
Formula (B), Formula (C), Formula (D), Formula (E),
Formula (F), Formula (G), and Formula (H). Compounds
of Formula (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), and Formula
(H), which inhibit the activity of at least one
protein from the MAPEG family of proteins. Compounds
of Formula (A), Formula (B), Formula (C), Formula (D),
Formula (E), Formula (F), Formula (G), and Formula
(H), inhibit the activity of proteins in the MAPEG
family of proteins, such as FLAP. In another aspect,
compounds of Formula (A), Formula (B), Formula (C),
Formula (D), Formula (E), Formula (F), Formula (G),
and Formula (H), inhibit the activity of FLAP and also
inhibit the activity of other proteins in the MAPEG
family of proteins selected from among LTC4 synthase
and mPGES-1. [00172] In one embodiment, provided
herein is a compound of Formula (G). Compounds of
Formula (G), 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.
[00173] In one embodiment, Formula (G) is as follows:
wherein, Z is selected UOmN(R1) , S(O)m, CR1=CR1 -C=
C-, C(R,)2[C(R2)2]n, [C(R2)2]nC(R0 2O, OC(R,)
2[C(R2)2]n, [C(R2)2]nC(Ri)2S(O)m, S(O)mC(R0
2[C(R2)2]n, [C(R2 ]nC(RO2NR1, NR1C(R1)2[C(R2)2]n,
[C(R1) nO[C(RO2 [C(R02]DO[C(R2)2]n, -C(O)NR -,
-NR2C(O)-, -NR C(O)O-, -OC(O)NR2 , - S(O)2NR2-,
-CR1=N-N-, NR2C(O)NR2-, -OC(O)O-, S(O)2NR2,
Or-NR2S(O)2-, wherein each R, is independently H, CF3,
or an optionally substituted Cr C6alkyl, or two R1 on
the same carbon may join to form a carbonyl (=O); and
each R2 is independently H, OH, OMe, CF3, or an
optionally substituted CrQalkyl, or two R on the same
carbon may join to form a carbonyl (=O); m is O, 1 or
2; each n is independently O, 1, 2, or 3; Y is
^-(substituted or unsubstituted aryl);
-Li-(substituted or unsubstituted heteroaryl); -Lr
(substituted or unsubstituted heterocycloalkyl),
provided that when the heteroatom is directly bound to
Z, the heterocycloalkyl is substituted; where L1 is a
bond, a substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, a substituted or unsubstituted
heterocycloalkyl, a substituted or unsubstituted
heteroaryl, a substituted or unsubstituted cycloalkyl,
or substituted or unsubstituted aryl, -C(O),
C(R8)(OH), C(R8)(OMe), C(=NOH), Cf=NOR4 1,), C(=0)NH,
C(=O)NR4b, -NHC(=O), NR4(A=O), S, S(=0), S(=0) 2,
-NHC(=O)NH, or NR 1A=O)NR 4 ,; each R3 is
independently selected from H, -Sf=O) 2R8, S( O)2NH2,
-C(O)R8, -CN, -NO2 heteroaryl, or heteroalkyl; each R
b is independently selected from substituted or
unsubstituted CrC alkyl, substituted or unsubstituted
C3-C cycloalkyl, substituted or unsubstituted phenyl
or benzyl;each R4 is independently selected from H,
substituted or unsubstituted Cj-Cealkyl, substituted
or unsubstituted C3-C3cycloalkyl, phenyl or benzyl; or
two R4 groups can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring; each R4 1, is
independently selected from H, substituted or
unsubstituted C -C6alkyl, substituted or unsubstituted
C3-C8cycloalkyl, substituted or unsubstituted aryl or
substituted or unsubstituted benzyl; substituted or
unsubstituted heteroaryl, substituted or unsubstituted
heterocycloalkyl; R is H, ^-(substituted or
unsubstituted alkyl), L2-(substituted or unsubstituted
cycloalkyl), L2- (substituted or unsubstituted
alkenyl), L2-(substituted or unsubstituted
cycloalkenyl), L2- (substituted or unsubstituted
heterocycloalkyl), 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 C C
alkyl), or -(substituted or unsubstituted C2-C6
alkenyl); R7 is L3-X-L4-G1, wherein, L3 is a bond, or
substituted or unsubstituted alkyl; X is a bond, O,
-C(=O), -CR9(OR ), S, -S(=O), -Sf=O)2, -NR9, -NR C(O),
-C(O)NR9, - NR9C(O)NR9-, or aryl; L4 is a bond, or
substituted or unsubstituted branched alkyl, a
substituted or unsubstituted straight chain alkyl, or
a substituted or unsubstituted cyclic alkyl; G1 is H,
tetrazolyl, -NHSf=O)2R , Sf=O)2N(R )2, -OR9 -C(=O)CF3,
-C(O)NHSf=O)2R8, - - -CO2R9, - C(O)R9, -CON(R9)2,
-SR", -S(=O)R8, -S(=O)2R", -L5-(substituted or
unsubstituted alkyl), -L5- fsubstituted 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, - OC(O)NH-, -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 heterocycloalkyl, or substituted or
unsubstituted heteroaryl, and G5 is H, tetrazolyl, -
NHS(=O)2Rg, S(=O)2N(R9)2, OH, -OR8, -Cf=O)CF3,
-C(O)NHSt=O)2R8, -St=O)2NHC(O)R9, CN, N(Re)2,
-N(R9)CfO)R9, -NR9Cf=CHR, )N(Rg)2,
-C(O)NR9C(=NR10)N(R9)2, -C(0)NR 9C(=CHRio)N(R9)2,
-CO2R9, -CfO)R9, -CON(R9)2, -SR3, -Sf=O)R8
Or-Sf=O)2R8; each R8 is independently selected from
substituted or unsubstituted C1-Cgalkyl, substituted
or unsubstituted C3-C8cycloalkyl, phenyl or benzyl;
each R is independently selected from H, substituted
or unsubstituted C,-C alkyl, substituted or
unsubstituted C3-C8cycloalkyl, phenyl or benzyl; or
two R9 groups can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring; and each R10 is
independently selected from H, -Sf=O) 2R8, -Sf=O)
2NH2, -CfO)R8, -CN, -NO2, heteroaryl, or heteroalkyl;
R5 is H, halogen, -N3, -CN, -NO2, ^-(substituted or
unsubstituted Ci-C6 alkyl), -LHsubstituted or
unsubstituted C2-C alkenyl), -^-(substituted or
unsubstituted heteroaryl), or -Ls-(substituted or
unsubstituted aryl), wherein L6 is a bond, O, S,
-S(=0), 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), -S(=O)2, -NH, -C(O), -C(O)NH,
-NHC(O), (substituted or unsubstituted Cr C6 alkyl),
or (substituted or unsubstituted C -C6 alkenyl); Lio
is a bond, (substituted or unsubstituted alkyl),
(substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyi),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heterocycloalkyl); Ge is H, CN, SCN,
N3,NO2, halogen, OR , -C(O)CF 3, -C(O)R 9, -C(O)OR 9,
-SR8, -S(O)R 8, - S(O) 2R8, N(Rg)2, tetrazolyl,
-NHS(O) 2R5, -S(O) 2N(R9 2, -C(O)NHS(O) 2R3, -S(O)
NHC(O)R9, - C(O)N(R 9 2, NR9C(O)R9, - 



NRA=CHR 10)N(R J2, -^-(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-G7, wherein W is
(substituted or unsubstituted heterocycloalkyl) or a
(substituted or unsubstituted heteroaryl) and G7 is H,
halogen, CN, NO2, N3, CF3, OCF3, CpC 6 alkyl, C3-C
cycloalkyl, -C1-C6 fluoroalkyl, tetrazolyl, -NHS(O) 2R
, S(O) 2N(R 2, OH, -OR8, -C(O)CF 3, -C(O)NHS(O) 2R8,
-S(O) 2NHC(O)R9, CN, N(Rj)2, -N(R9)C(O)R9, A=NR
10JN(R9J , -NRA=NR 10)N(R9J2, - NR9C(OHR 10)N(R9J2,
-C(O)NR9C(=NR10)N(R9)2, -C(O)NRA=CHR 10)N(R9J2,
-CO2R9, -C(O)R , - CON(Rg)2, -SR8 -S(O)R 8, or -S(O)
2R , -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroalkyl), -
L5-(substituted or unsubstituted heteroaryl), -
L5-(substituted or unsubstituted heterocycloalkyl), or
- L5-(substituted or unsubstituted aryl), wherein L5
is a bond, -O-, C(O), S, S(O), S(O) 2, -NH, -NHC(O)O,
-NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O), -C(O)NH,
-C(O)O, or -OC(O); provided that when L1O is phenyl or
thiophenyl, Y is -(substituted or unsubstituted
heteroaryl), - (substituted or unsubstituted aryl),
and Z is [C(R2J ] C(Ri) O, then G6 is W-G7; and R12 is
H (substituted or unsubstituted C1-C6 alkyl),
(substituted or unsubstituted C3-C6 cycloalkyl).
[00174] For any and all of the embodiments of Formula
(G), substituents are selected from among a list of
alternatives. For example, in one embodiment, the
heterocycloalkyl of Y is selected from quinolizines,
dioxines, piperidines, morpholines, thiazines,
tetrahydropyridines, piperazines, oxazinanones,
dihydropyrroles, dihydroimidazoles, tetrahydrofurans,
dihydrooxazoles, oxiranes, pyrrolidines,
pyrazolidines, imidazolidinones, pyrrolidinones,
dihydrofuranones, dioxolanones, thiazolidines,
piperidinones, tetrahydroquinolines,
tetrahydrothiophenes, and thiazepanes. [00175] In
further embodiments, the heterocycloalkyl of Y is
selected from the group consisting of the following
structures:[00176] By way of example only,
heterocycloalkyl of Y is selected from [00177] In a
further or alternative embodiment, the "G" group (e.g.
Gt , 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 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.
[00178] In further or alternative embodiments, "G" 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 allow for
site specific binding and include, but are not limited
to, antibodies, antibody fragments, DNA, RNA, siRNA,
and ligands. [00179] In another embodiment, compounds
of Formula (G) are as follows: wherein, 2 is selected
from N(R1), S(O)m, CR1=CR1, -C C-, CCRiMC(R2) ]11,
[C(R2) nC(RO2O, OC(RO2[C(R ) n, [C(R ) nC(RO2S(O)1n ,
S(0) mC(Rq2[C(R2)2]n, [C(R2 2 nC(RO NR1,
NR1C(RO2[C(R2) 11, [C(R2) nO[C(RO Jn, [C(R1)J
11O[C(R2)J n, -C(O)NR2-, -NR2C(O)-, -NR2C(O)O-,
-OC(O)NR2-, -S(O)2NR2-,- CR1=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 Q-C
alkyl, or two R1 on the same carbon may join to form a
carbonyl (=O); and each R2 is independently H, OH,
OMe, CF , or an optionally substituted Cr C6aIkyl, or
two R2 on the same carbon may join to form a carbonyl
(=O); m is 0, 1 or 2; each n is independently 0, 1, 2,
or 3;Y is -Lr(substituted or unsubstituted aryl);
^-(substituted or unsubstituted heteroaryl); -L
(substituted or unsubstituted heterocycloalkyl),
provided that when the heteroatom is directly bound to
Z, the heterocycloalkyl is substituted; where L1 is a
bond, a substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, a substituted or unsubstituted
heterocycloalkyl, a substituted or unsubstituted
heteroaryl, a substituted or unsubstituted cycloalkyl,
or substituted or unsubstituted aryl, -C(O), C(R
)(OH), C(R )(OMe), Cf=NOH), Q=NOR 4,), C(=0)NH,
C(=O)NRib, - NHC(=0), each R is independently selected
from H, -S(O) 2R8, -S(O) 2NH2, -C(O)R8, -CN, -NO ,
heteroaryl, or heteroalkyl; each R3b is independently
selected from substituted or unsubstituted C1-C alkyl,
substituted or unsubstituted C3-C8cycloalkyl,
substituted or unsubstituted phenyl or benzyl; each R4
is independently selected from H, substituted or
unsubstituted C1-C6alkyl, substituted or unsubstituted
C3-C8cycloalkyl, phenyl or benzyl; or two R4 groups
can together form a 5-, 6-, 7-, or 8- membered
heterocyclic ring; each R-Jb is independently selected
from H, substituted or unsubstituted CpCgalkyl,
substituted or unsubstituted C3-C8cycloalkyl,
substituted or unsubstituted aryl or substituted or
unsubstituted benzyl; substituted or unsubstituted
heteroaryl, substituted or unsubstituted
heterocycloalkyl; R6 is H, Lr(substituted or
unsubstituted alkyl), ^-(substituted or unsubstituted
cycloalkyl), ^-(substituted or unsubstituted alkenyl),
^-(substituted or unsubstituted cycloalkenyl),
^(substituted or unsubstituted heterocycloalkyl),
^-(substituted or unsubstituted heteroaryl), or
^-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(=0), -S(O) 2, C(O), -CH(OH)3
-(substituted or unsubstituted C1-C alkyl), or -
(substituted or unsubstituted C2-Cs alkenyl); R7 is
L3-X-L4-G1, wherein, L3 is a bond, or substituted or
unsubstituted alkyl; X is a bond, O, -C(=0),
-CR9(OR9), S, -S(=0), -Sf=O)2 -NR9, -NR C(O), -C(O)NR
, -NR9C(O)NR9-, or aryl; L4 is a bond, or substituted
or unsubstituted branched alkyl, a substituted or
unsubstituted straight chain alkyl, or a substituted
or unsubstituted cyclic alkyl; G1 is H, tetrazolyl,
-NHS(O) 2R8, S(=O)2N(R )2, -OR9, -C(O)CF -C(O)NHS(O)
2R8, -S(O) 2NHC(O)R9, CN, N(Rg)2, -N(R )C(O)R9,
-NR9C(OHR 10)N(R9 2, - C(O)NR9C(=NR10)N(R9)2, -CO2R9,
-C(O)R9, -CON(R9) , -SR8, -S(O)R - S(O) 2R8,
-L5-(substituted or unsubstituted alkyl),
-LHsubstituted 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 Gi is W-G5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heterocycloalkyl, or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl,
-NHSt=O) R8, S(O) 2N(R9)2, OH, -OR8, - C(O)CF 3,
-C(O)NHS(O) 2R8, -S(O) 2NHC(O)R9, CN, N(R9) ,
-N(R9)C(O)R9, -C(=NRl0)N(R9)2, - NR9C(=NRio)N(R9)2,
-NR9C(=CHR10)N(R9)2, -C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(OHR 10)N(R9);,, - CO2R9, -C(O)R9, -CON(R9) ,
-SR8, -S(O)R 8, or -S(O) 2R8; each R is independently
selected from substituted or unsubstituted Cr C6alkyl,
substituted or unsubstituted C3-C8cycloalkyl, phenyl
or benzyl;each R9 is independently selected from H,
substituted or unsubstituted CpQalkyl, substituted or 



unsubstituted C3-C8cycloalkyl, phenyl or benzyl; or
two R groups can together form a 5-, 6-, 7-, or 8-
membered heterocyclic ring; and each Rio is
independently selected from H -S(O) 2R8, -Sf=O) 2NH2
-C(O)Rg, -CN, -NO2, heteroaryl, or heteroalkyl; R5 is
H, halogen, -N3, -CN, -ONO2, -Le-fsubstituted or
unsubstituted Ci-C6 alkyl), -Li-fsubstituted or
unsubstituted C2-C6 alkenyl), -^-(substituted or
unsubstituted heteroaryl), or -^(substituted or
unsubstituted aryl), wherein L6 is a bond, O, S,
-Sf=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-L 0-G6, wherein L7 is
a bond, -O, -S, -S(=O), -Sf=O)2, -NH, -C(O), -C(O)NH,
-NHC(O), (substituted or unsubstituted C -C alkyl), or
(substituted or unsubstituted C2-C6 alkenyl); Lio 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 heterocycloalkyl); G6 is H, CN, SCN,
N3, NO2, halogen, OR9 -Cf=O)CF , -Cf=O)R9, -Ct=O)OR9,
-SR , -St=O)R8, -Sf=O)2R , N(Rg)2, tetrazolyl,
-Ct=O)N(R 9);,, NR9C(O)R9, C(Rs)2Cf=O)N(R,),,
-C(=NR10)N(R9)2, -NR9C(=NR10)N(R9)2,
-NR9Cf=CHR1O)N(R9) , -L5- (substituted or
unsubstituted alkyl), -Ls-fsubstituted or
unsubstituted alkenyl), - L5-fsubstituted or
unsubstituted heteroaryl), or-L 5-(substituted or
unsubstituted aryl), wherein L5 is -NHC(O)O,
-NHCfO)NH- , -OC(O)O-, -OC(O)NH-, -NHC(O), -C(O)NH,
-C(O)O, or -OCfO); or G6 is W-G7, wherein W is
(substituted or unsubstituted heterocycloalkyl) or a
(substituted or unsubstituted heteroaryl) and G7 is H,
halogen, CN, NO2, N , CF3, OCF3, Cr C6 alkyl, C3-C6
cycloalkyl, -C1- C6 fluoroalkyl, tetrazolyl, -NHSt=O)
2R8, S(=O) N(R9)2, OH, -OR8, -Cf=O)CF3, -CfO)NHSf=O)
2R8, - Sf=O)2NHC(O)R9, CN,N(R 9)2, -NfR9)CfO)R ,
-C(=NR,0)N(R9)2, - NR9C(=CHR10)N(R9)2,
-CfO)NR9C(=NR!0)NfR9)2, -CfO)NR9C(=CHR10)N(R9)2,
-CO2R9, -C(O)R9, - CONfR , -SR8, -Sf=O)R8, or
-Sf=O)2R8, -L5-(substituted or unsubstituted alkyl),
-Ls-fsubstmped or unsubstituted alkenyl),
-Lj-fsubstituted or unsubstituted heteroalkyl), -
L5-(substituted or unsubstituted heteroaryl),
-Ls-fsubstituted or unsubstituted heterocycloalkyl),
or - L5-fsubstituted or unsubstituted aryl), wherein
L5 is a bond, -0-, Cf=O), S Sf=O), Sf=O)2, -NH,
-NHC(O)O, -NHC(O)NH-, -OC(O)O-, - OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); provided that when Li0 is
phenyl or thiophenyl, Y is -(substituted or
unsubstituted heteroaryl), -(substituted or
unsubstituted aryl), and Z is [C(R2)2]nC(RI)2O, then
G6 is W-G7; and Ri2 is H, (substituted or
unsubstituted C1-C6 alkyl), (substituted or
unsubstituted C3-C6 cycloalkyl). [00180] For any and
all of the embodiments of Formula (G), substituents
can be selected from among from a subset of the listed
alternatives. For example, in some embodiments, Z is
[C(R ) ]nCfRi) O. In further or alternative
embodiments, Y is -(substituted or unsubstituted
heteroaryl), -(substituted or unsubstituted aryl) and
G6 is W-G7. In further or alternative embodiments, Y
is -Lr (substituted or unsubstituted alkyl),
-Li-(substituted or unsubstituted cycloalkyl),
-Li-(substituted or unsubstituted heteroaryl), -L,
-fsubstituted or unsubstituted heterocycloalkyl)
provided that when the heteroatom is directly bound to
Z, the heterocycloalkyl is substituted; -
L]-fsubstituted or unsubstituted aryl). In further or
alternative embodiments, Y is a heteroaryl selected
from the group consisting of 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. [00181] In further
or alternative embodiments, R6 is ^-(substituted or
unsubstituted alkyl), or ^-(substituted or
unsubstituted cycloalkyl), L2-(substituted or
unsubstituted aryl), where L2 is a bond, O, S, -8(0)
2, -C(O), - CH(OH), or substituted or unsubstituted
alkyl. In further or alternative embodiments, R7 is
L3-X-L4-Gi; wherein, L3 is a bond; and X is a bond, O,
-CR9(OR ), S, -S(=O), -Sf=O) , -NR , -NR9C(O), -C(O)NR
9. In further or alternative embodiments, G, is
tetrazolyl, -NHS(=O) 2R8, St=O)2N(R )2, -OR9, -C(=O)CF
3, -C(O)NHS(=O) 2R8, - S(=O)2NHC(0)R 9, CN, N(R )2,
-N(R )C(O)R 9, -C(=NR 10)N(R9)2, -NR C(=NR 10)N(R9)2,
- -CO2R9, -C(O)R , -CON(R 9 2 - SR8, -S(=O)R 8,
-SC=O)2R,. [00182] In further or alternative
embodiments, the heterocycloalkyl 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 tetrahydroquinoline, a
tetrahydrothiophene, and a thiazepane. In further or
alternative embodiments, the heterocycloalkyl of group
Y can be selected from the group consisting of:
[00183] In further or alternative embodiments, "G"
(e.g. Gi, G5, G , 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, 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, RNA,
siRNA, and tigands. [00184] In a further or
alternative embodiment, the "G" group (e.g. Gb G5, G6,
G7) of Formula (G), 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
cyrP450 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 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 allows
for site specific binding and include, but are not
limited to, antibodies, antibody fragments, DNA, RNA,
siRNA, and ligands. [00185] 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. [00186] In another embodiment, provided
herein is a compound of Formula (G): wherein, Z is
selected from [C(R 1)J JCCR 2) -. [C(R2)J [C(R 1)J 111
0 , 0[C(R 1)J [C(R2)J 1,, [C(R2)J nO[C(R 1)J-, or [C(R
1)2]aO[C(R 2)23n, wherein each R1 is independently H,
CF , or an optionally substituted d-C 6alkyl, or two
R1 on the same carbon may join to form a carbonyl
(=0); and each R2 is independently H, OH, OMe, CF3, or
an optionally substituted CpC 6aIkyl, or two R2 on the
same carbon may join to form a carbonyl (=0); m is 0,
1 or 2; each n is independently 0, 1, 2, or 3; Y is H
or -(substituted or unsubstituted aryl); or
-(substituted or unsubstituted heteroaryl); 



R6 is H, L2-(substituted or unsubstituted alkyl),
^-(substituted or unsubstituted cycloalkyl),
Lrfsubstituted or unsubstituted alkenyl),
^-(substituted or unsubstituted cycloalkenyl),
^-(substituted or unsubstituted heterocycloalkyl),
^-(substituted or unsubstituted heteroaryl), or
^-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(=O), -S(=O) 2 C(O), -CH(OH),
-(substituted or unsubstituted C1-C alkyl), or
-(substituted or unsubstituted C -C alkenyl); R7 is L
-X-L -G1, wherein, L3 is a substituted or
unsubstituted alkyl; X is a bond, O, -C(=O), -CR
9(OR9), S, -S(=O), -S(=O) 2, -NR , -NR 9Ct=O)-,
-C(O)NR 9, -NR 9C(O)NR -; L4 is a bond, or substituted
or unsubstituted branched alkyl, a substituted or
unsubstituted straight chain alkyl, or a substituted
or unsubstituted cyclic alkyl; G1 is H, tetrazolyl,
-NHS(=O) 2R8, S(O) N(R 9 2, -OR9, -C(=O)CF 3,
-C(O)NHS(=O) 2R8, - Sf=O) 2NHC(O)R 9, CN, N(Rs) 2,
-N(R )C(O)R 9, -C(=NR 1(,)N(R 9)2 -NR 9C(=NR 10)N(R
9)2, - -CO2R9, -C(O)R 9, -CON(R 9 2, -SR8, -S(=O)R g,
-S(^O) 2R3, -^-(substituted or unsubstituted alkyl),
-Lr (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 Gi is W-G 5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heterocycloalkyl or substituted or
unsubstituted heteroaryl and G is H, tetrazolyl,
-NHSeO) 2R8, S(=O)2NfR9)2, OH, -OR8, -CfO)CF 3,
-C(O)NHSt=O) 2R8, -Sf=O)2NHC(O)R , CN, N(Rg)2,
-N(R9)C(O)R , -C(=NR 10)N(R9)2, -NR9C(=NRi0)N(R9)2,
-NR9C(=CHRiO)N(R )2, -C(O)NR C(=NRl0)N(R9)2,
-C(O)NR9C(=CHR l0)N(R9)2, -CO2R , -C(O)R9, -CON(Rg)2,
SR8, -St=O)Rs Or-St=O) 2R8; each R8 is independently
selected from substituted or unsubstituted C1-C6alkyl,
substituted or unsubstituted C3-Cgcycloalkyl,
substituted or unsubstituted phenyl or substituted or
unsubstituted benzyl; each R9 is independently
selected from H, substituted or unsubstituted
C1-QaHSyI, substituted or unsubstituted
C3-Cgcycloalkyl, substituted or unsubstituted phenyl
or substituted or unsubstituted benzyl; or two R
groups can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring; and each Rio is independently
selected from H, -Sf=O) 2R8, -Sf=O) 2NH , -C(O)R8,
-CN, -NO2, heteroaryl, or heteroalkyl; R5 is H,
halogen, substituted or unsubstituted Cr C6 alkyl,
substituted or unsubstituted -0-C 1-C6 alkyl; Rn is
L7-Li0-G6, wherein L7 is a bond, -C(O), -C(O)NH,
-NHC(O), or (substituted or unsubstituted C1- Qalkyl);
L10 is a bond, (substituted or unsubstituted alkyl),
(substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heterocycloalkyl); G6 is OR9,
-Cf=O)R9, -C(KJ)OR 9, -SR8, -S(KJ)Rg, -S(O) 2R8,
N(Rg)2, tetrazolyl, -NHS(O) 2R8, - Sf=O)2N(R9 2
-C(O)NHSt=O) 2R8, -St=O) 2NHC(O)R , -C(O)N(R 9)2, NR
C(O)R9 -L3- (substituted or unsubstituted alkyl),
-Ls-fsubstituted or unsubstituted alkenyl),
-^-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein Ls is
-O-, C(=0), S, S(O), Sf=O)2, -NH, -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 heterocycloalkyl),
(substituted or unsubstituted aryl) or a (substituted
or unsubstituted heteroaryl) and G7 is H, halogen, CN,
NO2, N3, CF3, OCF3, C1-C6 alkyl, C3-C6cycloalkyl,
-C1-C fluoroalkyl, tetrazolyl, S(O) 2N(Rs)2, OH, -OR8
-C(O)CF 3, -C(O)NHS(O) 2R8, -S(O) 2NHC(O)R9, CN,
N(Rs)2 - N(R )C(O)R9 -C(=NR10)N(R9)2, -NRsCH NfR ,
-NR9Ct=CHR 0)NfRs)2, - C(O)NR9C(=NR10)N(R9)2, -C(O)NR
Cf=CHR10)N(R")2, -CO2R , -C(O)R9, -CON(R9)2 -SR8, -
Sf=O)R8, or -Sf=O)2R8, -Ls-fsubstituted or
unsubstituted alkyl), -L5-fsubstituted or
unsubstituted alkenyl), - L5-(substituted or
unsubstituted heteroalkyl), - L5-(substituted or
unsubstituted heteroaryl), - Ls-(substituted or
unsubstituted heterocycloalkyl), or - I -fsubstituted
or unsubstituted aryl), wherein L5 is a bond, -0-,
Cf=O), S, S(O), S(O) , NH, -NHC(O)O, -NHC(O)NH-, -
OC(O)O-, -OC(O)NH-, -NHC(O), -C(O)NH, -C(O)O, or
-OC(O); provided that R1 1 comprises at least one
(unsubstituted or substituted) aromatic moiety and at
least one (unsubstituted or substituted) cyclic
moiety, wherein the (unsubstituted or substituted)
cyclic moiety is a (unsubstituted or substituted)
heterocycloalkyl group or a (unsubstituted or
substituted) heteroaryl group and R is not a
thienyl-phenyl group; R12 is H, (substituted or
unsubstituted C1-C alkyl), (substituted or
unsubstituted C3-C cycloalkyl);or glucuropide
metabolite, or solvate, or pharmaceutically acceptable
salt, or a pharmaceutically acceptable prodrug
thereof. [00187] For any and all of the embodiments of
Formula (G), substituents can be selected from among
from a subset of the listed alternatives. For example,
in some embodiments, Z is [C(R2)2]nC(Ri)2O. [00188] In
further or alternative embodiments, Y is -(substituted
or unsubstituted heteroaryl) or -(substituted or
unsubstituted aryl) and G is W-G7. [00189] In further
or alternative embodiments, Y is -(substituted or
unsubstituted heteroaryl). [00190] In further or
alternative embodiments, Y is selected from the group
consisting of pyridinyl, imidazolyl, pyrimidinyl,
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
tbienyl, 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, quinoxaiinyl, naphthyridinyl,
imidazo[1,2-a]pyridinyl and furopyridinyl, wherein Y
is substituted or unsubstituted. [00191] In further or
alternative embodiments, Y is selected from the group
consisting of pyridinyl or quinolinyl, wherein Y is
substituted or unsubstituted. [00192] In further or
alternative embodiments, R6 is ^-(substituted or
unsubstituted alkyl), or ^-(substituted or
unsubstituted cycloalkyl), L2-(substituted or
unsubstituted aryl), where L2 is a bond, O, S -S(O)2,
-C(O), or substituted or unsubstituted alkyl. [00193]
In further or alternative embodiments, X is a bond, O,
-C(=O), -CR9(OR ), S, -S(=O), -S(=O)2, -NR9, -
NR9C(O), -C(O)NR9. [00194] In further or alternative
embodiments, G1 is tetrazolyl, -NHSf=O)2R8, S(=O)
N(R9)2, -OR9, -C(=O)CF3, -C(O)NHSt=O)2R8,
-S(=O)2NHC(O)R , CN, N(R9) , -N(R )C(O)R9,
-C(=NRiO)N(R9)2, -NR9C(=NR10)N(R9)2, - NR
C(=CRI0)N(R9)2 -C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(=CR,0)N(R9)2, -CO2R , -C(O)R9, -CON(R9 2, -
SR , -S(=O)Rs, or -Sf=O)2R8. [00195] In further or
alternative embodiments, L3 is unsubstituted alkyl; X
is a bond; L4 is a bond; and G is - C(O)OR9. [00196]
In further or alternative embodiments, R9 is H or
unsubstituted alkyl. [00197] In further or alternative
embodiments, Li0 is a substituted or unsubstituted
aryl substituted or unsubstituted heteroaryl and G6 is
W-G7 wherein W is substituted or unsubstituted
heteroaryl, substituted or unsubstituted
heterocycloalkyl. [00198] In further or alternative
embodiments, Li is a substituted or unsubstituted
aryl. [00199] In further or alternative embodiments,
L3 is unsubstituted alkyl; X is a bond; L4 is a bond;
and Gi is - OR9. [00200] In further or alternative
embodiments, Gi is W-G5, where W is a substituted or
unsubstituted 



heterocycloalkyl or substituted or unsubstituted
heteroaryl. [00201] 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 [00202] In another embodiment, provided
herein is a compound of Formula (G):wherein, Z is
selected from [CCR1)J [C(R2)J., [C(R2)J n[C(R1)J n, O,
0[C(Ri)J n [C(R2)J]n, [C(R2)J O[C(R 1)J n, or [C(Ri)J
nO[C(R 2)J 0, wherein each R is independently H CF3,
or an optionally substituted d-C 6alkyl, or 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 Q-Qalkyl, or two R2 on the same
carbon may join to form a carbonyl (=O); m is 0, 1 or
2; each n is independently 0, 1, 2, or 3; Y is a
(substituted or unsubstituted aryl), or -(substituted
or unsubstituted heteroaryl); R is H, L2-(substituted
or unsubstituted alkyl), L2-(substituted or
unsubstituted cycloalkyl), L2-(substituted or
unsubstituted alkenyl), ^-(substituted or
unsubstituted cycloalkenyl), L2-(substituted or
unsubstituted heterocycloalkyl), ^-(substituted or
unsubstituted heteroaryl), or ^-(substituted or
unsubstituted aryl), where L2 is a bond, O, S, -S(=O),
-S(=O) 2, C(O), -CH(OH), -(substituted or
unsubstituted C C aIkyl), or -(substituted or
unsubstituted C2 C6alkenyl); R7 is L3-X-L4-G1,
wherein, L is a or substituted or unsubstituted alkyl;
X is a bond, O, -C(=O), CR9(OR9), S, -S(=0), -S(=0) 2,
-NR9, -NR9Ct=O)-, -C(O)NR 9 -NR C(O)NR 9-; L4 is a
bond, a substituted or unsubstituted branched alkyl, a
substituted or unsubstituted straight chain alkyl, a
substituted or unsubstituted cyclic alkyl, or a
substituted or unsusbtituted heterocycloalkyl; G1 is
H, tetrazolyl, -NHSt=O) 2R8, S(=O)2N(R9)2, -OR9,
-Cf=O)CF 3, -C(O)NHS(=O) 2R8, - S(=O)2NHC(O)R 9, CN,
N(R9) -N(R9)C(O)R 9, -Ct=NR 10)N(R ) , -NR9C(=NR
10)N(R9) , - N R9C(=CHRI O)N(R )2 -NR9Cf=NR 10)N(R
)Ct=O)R 9, -C(O)NR C(=NR 10)N(R9)2, - -SR8, -Sf=O)R 8,
- St=O) R , -L5-(substituted or unsubstituted alkyl),
-L -(substituted or unsubstituted alkenyl), - L5-
(substituted or unsubstituted heteroaryl), or
-Ls-fsubstituted or unsubstituted aryl), wherein L5 is
OC(O)O-, -NHC(O)NH-, -NHC(O)O, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or Gi is W-G5 where W is a
substituted or unsubstituted aryl, substituted or
unsubstituted heterocycloalkyl or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl, -
NHSf=O) 2R , S(=O) 2N(R9)2, OH, -OR8, -C(=O)CF 3,
-C(R9 2(OR9), -C(O)NHSt=O) 2R8, - - -C(O)NR 9C(=NRi
0)N(R9)2, -C(O)NR 9Cf=CHRi 0)N(R9)2, -CO2R9, - C(O)R9,
-CON(R 9) , -SR8, -S(K))R 8, or -Sf=O) 2R ; each R8 is
independently selected from substituted or
unsubstituted Cr C alkyl, substituted or unsubstituted
Cj-Cjcycloalkyl, substituted or unsubstituted phenyl
or substituted or unsubstituted benzyl; each R9 is
independently selected from H, substituted or
unsubstituted C1-Qalkyl, substituted or unsubstituted
C 1-C6fluoroalkyl, substituted or unsubstituted C
-C8cycloalkyl, substituted or unsubstituted phenyl,
substituted or unsubstituted benzyl, and substituted
or unsubstitutedheteroarylmethyl; or two R9 groups can
together form a 5-, 6-, 7-, or 8-membered heterocyclic
ring; and each R10 is independently selected from H,
-S(=O) 2Re, -S(=O) 2NH2, -C(O)R8, -CN, -NO2,
heteroaryl, or heteroalkyl; R5 is H, halogen,
substituted or unsubstituted C]-C6alkyl, substituted
or unsubstituted -O-Cr C6alkyl; Rn is L7-Li0-G6,
wherein L7 is a bond, -C(O), -C(O)NH, -NHC(O), or
(substituted or unsubstituted C - Qalkyl); L10 is a
bond, (substituted or unsubstituted alkyl),
(substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heterocycloalkyl); G6 is OR9, -C(O)R
9 -Ct=OPR 9 -SR8, -S(O)R 8, -S(O) 2R8, N(Rs)2,
tetrazolyl, -NHS(O) 2R8, - S(O) 2N(Re)2, -C(O)NHS(O)
R8, -S(O) 2NHC(O)R , -C(O)N(R 2 N R C(O)R9,
C(Rg)2C(O)N(R 9 2, -C(=NR,o)N(R9)2,
-NR9C(=NR10)N(Rg)2, -NR9C(OHR 10)N(Rg)2, -L5-
(substituted or unsubstituted alkyl), -L5-(substituted
or unsubstituted alkenyl), - L5-(substituted or
unsubstituted heteroaryl), or-L 5-(substituted or
unsubstituted aryl), wherein L is -0-, C(O), S, S(O),
S(O) 2, -NH, -NHC(O)O, -NHC(O)NH-, -OC(O)O-,
-OC(O)NH-, -NHC(O), -C(O)NH, -C(O)O, or -OC(O)S or G
is W-G7, wherein W is (substituted or unsubstituted
heterocycloalkyl), (substituted or unsubstituted aryl)
or a (substituted or unsubstituted heteroaryl) and G7
is H, halogen, CN, NO2, N CFj, OCFi, C1-C6 alkyl,
C3-C6cycloalkyl, -C1-C6 fluoroalkyl, tetrazolyl,
-NHS(O) 2R8, S(O) 2N(R9) , OH, -OR8, -C(O)CF 3,
-C(O)NHS(O) 2R8 -S(O) 2NHC(O)R9, CN, N(Rs)2, -
N(R9)C(O)R9, -Cf=NR10)N(Rs)2, -NR C(=NR10)N(R9)2,
-NRgC(=CHR10JN(R9)2, - -C(O)NR9C(=CHR 10)N(R9)2,
-CO2R9, -C(O)R9, -C(R 2(OR9), - CON(Rg)2, -SR , -S(O)R
, or -Sf=O)2R8, -L5-(substituted or unsubstituted
alkyl), -L -(substituted or unsubstituted alkenyl),
L5-(substituted or unsubstituted heteroalkyl), -
L5-(substituted or unsubstituted heteroaryl), -
L5-(substituted or unsubstituted heterocycloalkyl), or
- L5-(substituted or unsubstituted aryl), wherein L5
is a bond, -O-, C(O), S, S(O), S(O) 2, -NH, -NHC(O)O,
- NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O), -C(O)NH,
-C(O)O, or -OC(O); provided that R comprises at least
one (unsubstituted or substituted) aromatic moiety and
at least one (unsubstituted or substituted) cyclic
moiety, wherein the (unsubstituted or substituted)
cyclic moiety is a (unsubstituted or substituted)
heterocycloalkyl group or a (unsubstituted or
substituted) heteroaryl group and R1 1 is not a
thienyl-phenyl group; and R12 is H, (substituted or
unsubstituted C1-C alkyl), (substituted or
unsubstituted C3-C cycloalkyl); or glucuronide
metabolite, or pharmaceutically acceptable solvate, or
pharmaceutically acceptable salt, or a
pharmaceutically acceptable prodrug thereof. [00203]
For any and all of the embodiments, substituents can
be selected from among from a subset of the listed
alternatives. For example, in some embodiments, Z is
selected from C(RO2[C(R2 2 n, [C(R2J2 nC(RO2O, and
OC(R!)2[C(R2)2]n. In other embodiments, Z is [C(R2)
C(R1)20 . In other embodiments, Z is selected from
C(Ri)2(R2 2, C(RO2O, and OC(RO2. In some embodiments,
Z is selected from among -CH 2-O-, OCH 2-, - CH2CH2-,
-C(CH3)H-O-, and -OC(CH )H-. In some embodiments, Z is
selected from among H2-O-, - OCH2-, CH2CH2-, and
-C(CH3)H-O-. In some embodiments, Z is -CH 2CH2-. In
some embodiments, Z is - OCH2-. In other embodiments,
Z is selected from among -CH 2-O-, and
-C(CH3)H-O-.[00204] In further or alternative
embodiments, G is W-G7. [00205] In some embodiments, Y
is a substituted or unsubstituted aryl. [00206] In
further or alternative embodiments, Y is -(substituted
or unsubstituted heteroaryl). [00207] In further or
alternative embodiments, Y is -(substituted or
unsubstituted heteroaryl) and G is W-G7. [00208] In
further or alternative embodiments, Y is a substituted
or unsubstituted heteroaryl containing 0-4 nitrogen
atoms, 0-1 O atoms and 0-1 S atoms. [00209] In further
or alternative embodiments, Y is selected from the
group consisting of pyridinyl, imidazolyl,
pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
oxazolyl, isothiazolyl, pyrrolyl, quinolinyl,
isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl, pmhalazinyl,
pyridazinyl, triazinyl, isoindolyl, pteridinyl,
purinyl, oxadiazolyl, thiadiazolyl, furazanyl,
benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, imidazo[1,2-a]ryridinyl and
furopyridinyl, wherein Y is substituted or
unsubstituted. 



[00210] In further or alternative embodiments, Y is a
substituted or unsubstituted heteroaryl containing 1-3
nitrogen atoms. [00211] In further or alternative
embodiments, Y is a susbtituted or unsubstituted group
selected from among pyridinyl; benzothiazolyl;
thiazolyl; imidazo[1,2- ]pyridinyl; quinolinyl;
isoquinolinyl; isoxazolyl; pyrazolyl; indolyl;
pyrazinyl; pyridazinyl; pyrimidinyl; quinazolinyl; and
quinoxalinyl. [00212] In further or alternative
embodiments, Y is substituted with substitutents
selected from among H, halogen, -CN, -NO2 -S(=O) 2NH2,
-OH, -C(O)NH2, -C(O)OH, -C(O)OCH3, -C(O)OCH2CH , C -C6
alkyl, -OCpC 6 alkyl, CF3, OCF heteroaryl, aryl,
heterocycloalkyl, and heteroalkyl. [00213] In further
or alternative embodiments, Y is selected from among
pyridin-2-yl; 3-fluoro-pyridin-2-yl; 4-
fluoro-pyridin-2-yl; 5-fluoro-pyridin-2-yl;
6-fluoro-pyridin-2-yl; 3-methyl-ryridin-2-yl;
4-methyl-ryridin-2-yl; 5-methyl-pyridin-2-yl;
6-methyl-pyridin-2-yl; 3,5-dimethylpyridin-2-yl;
5,6-dimethyl-ryridin-2-yl; 5-ethylpyridin- 2-yl;
5-carbamoyl-pyridin-2-yI; 5-methoxy-pyridin-2-yl;
6-methoxy-pyridin-2-yl; 5-cyano-pyridin-2-yl;
5-chloro-pyridin-2-yl; 5-bromo-pyridin-2-yl;
5-methyl-1-oxy-pyridin-2-yl; N-oxidopyridin- 2-yl;
ben2othiazol-2-yl; 2-methylthiazol-4-yl; imidazo[1,2-
]ryridin-2-yl; quinolin-2-yl; 6- fluoroquinolin-2-yl;
7-fluoroquinolin-2-yl; 6-methyIquinohn-2-yl;
6-bromo-quinolin-2-yl; l-oxy-quinolin-2-yl;
5-methylisoxazol-3-yl; 1,3-dimethylryrazol-5-yl;
1,5-dimethylpyrazol-3-yl; li/-indol-2-yl;
5-methyl-pyrazin-2- yl; 6-methyl-pyridazin-3-yl;
quinoxalin-2-yl, quinazolin-2-yl; pyrimidin-2-yl; and
5-methylpyrimidin-2-yl.. [00214] In further or
alternative embodiments, Y is a substituted or
unsubstituted group selected from among pyridinyl and
quinolinyl. [00215J In some embodiments, L7 is a bond;
Li0 is a (substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl); and G6 is W-G7,
wherein W is (substituted or unsubstituted
heterocycloalkyl), (substituted or unsubstituted aryl)
or a (substituted or unsubstituted heteroaryl).
[00216] In some other embodiments, L7 is a bond; L10
is a (substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl); and G is W-G7,
wherein W is a (substituted or unsubstituted aryl) or
a (substituted or unsubstituted heteroaryl). [00217]
In some embodiments, L7 is a bond; Li0 is a
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl); and G is W-G7,
wherein W is (substituted or unsubstituted
heterocycloalkyl), or a (substituted or unsubstituted
heteroaryl). [00218] In some embodiments, L10 is
selected from among phenyl and pyridinyl.[00219] In
further or alternative embodiments, Li0 is a
substituted or unsbstituted aryl. In yet some other
embodiments, L]0 is a substituted or unsubstituted
phenyl. [00220] In some embodiments, Li is pyridinyl.
[00221] In some embodiments, G7 is H, halogen, CN,
NO2, N3, CF3, OCF3, C1-C alkyl. C3-C6cycloalkyl, -Cr
C6 fluoroalkyl, tetrazolyl, -NHSt=O) R8, S( O)2N(Rp) ,
OH, -OR8, -C(=O)CF 3, -C(O)NHSf=O) 2R8, -
Sf=O)2NHC(O)R , N(RsO2, -N(R9)C(O)R 9, -CO2R ,
-C(O)R9, -CON(R )2, -SR8, -Sf=O)R 8, or -St=O) 2R8.
[00222] In further or alternative embodiments, W is a
(substituted or unsubstituted heterocycloalkyl
containing 0-2 nitrogen atoms, 0-1 O atoms and 0-1 S
atoms) or a (substituted or unsubstituted heteroaryl
containing 0-4 nitrogen atoms, 0-1 O atoms and O-1 S
atoms). [00223] In further or alternative embodiments,
W is substituted with substitutents selected from
among H, halogen, -CN, -NO2, -S(=O) 2NH2, -OH, -C(O)NH
2, -NH2, -NMe2, -NHC(O)CH 3 -C(O)OH, -C(O)OCH 3, -
C(O)OCH 2CH3, C 1-C6 alkyl, -0-C 1-C6 alkyl, CF3,
OCF3, heteroaryl, aryl, heterocycloalkyl, and
heteroalkyl. [00224] n further or alternative
embodiments, W is substituted with substitutents
selected from among H, halogen, -CN, -NO2, -S(=O)
2NH2, -OH, -C(O)NH 2, -NH2, -NMe2, -NHC(O)CH 3,
-C(O)OH, -C(O)OCH 3, - C(O)OCH 2CH3, C 1-C6 alkyl,
-0-C 1-C6 alkyl, CF3, OCF3, and heteroalkyl. [00225]
In further or alternative embodiments, W is a
substituted or unsubstituted group selected from among
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, fttrazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl,
imidazo[1,2-a] ryridinyl, furopyridinyl, quinolizine,
dioxinyl, piperidinyl, morpholinyl, thiazinyl,
tetrahydropyridinyl, piperazinyl, oxazinanonyl,
dihydropyrrolyl, dihydroimidazolyl, tetrahydrofuranyl,
tetrahydropyranyl, dihydrooxazolyl, oxiranyl,
pyrrolidinyl, pyrazolidinyl, dihydrothiophenonyl,
imidazolidinonyl, pyrrolidinonyl, dihydrofuranonyl,
dioxolanonyl, thiazolidinyl, piperidinonyl,
tetrahydronaphyridinyl, tetrahydroquinolinyl,
tetrahydrothiophenyl, indolinyl, tetrahydroquinolinyl,
and thiazepanyl. [00226] In further or alternative
embodiments, W is a substituted or unsubstituted group
selected from among pyridinyl, imidazolyl,
pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl,
tetrazolyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, pyridazinyl, oxadiazolyl,
thiadiazolyl, piperidinyl, morpholinyl, thiazinyl,
tetrahydropyridinyl, piperazinyl, dihydropyrrolyl,
dihydroimidazolyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrrolidinyl, pyrazolidinyl,
dioxolanonyl, and thiazolidinyl. [00227] In further or
alternative embodiments, W is a susbtituted or
unsubstituted group selected from among pyridinyl;
pyrazinyl; pyrimidinyl; 1,3,4-oxadiazoIyl;
pyridazinyl; imidazolyl; thiazolyl; isoxazolyl;
pyrazolyl; 1,2,4-oxadiazolyl; 1,3,4-thiadiazolyl;
tetrazolyl; tetrahydropyranyl, and morpholin-4-yl.
[00228] In further or alternative embodiments, W is a
substituted or unsubstituted heteroaryl containing 1-4
nitrogen atoms. [00229] In further or alternative
embodiments, W is a substituted or unsubstituted
heteroaryl selected from the group consisting of
pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, isoxazolyl,
thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
quinolinyl, isoquinolinyl, indolyl, benzimidazolyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl,
pyridazinyl, triazinyl, isoindolyl, pteridinyl,
purinyl, oxadiazolyl,thiadiazolyl, furazanyl,
benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, imidazo[1,2-a]pyridinyl and
furopyridinyl. [00230] In further or alternative
embodiments, W is a substituted or unsubstituted
heteroaryl selected from the group consisting of
pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, isoxazolyl,
tbiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
pyridazinyl, triazinyl, oxadiazolyl, thiadiazolyl, and
furazanyl. [00231] In further or alternative
embodiments, W is a susbtituted or unsubstituted group
selected from among pyridinyl; pyrazinyl; pyrimidinyl;
1,3,4-oxadiazolyl; pyridazinyl; imidazolyl; thiazolyl;
isoxazolyl; pyrazolyl; 1,2,4-oxadiazolyl;
1,3,4-thiadiazolyl; and tetrazolyl. [00232] In further
or alternative embodiments, G is selected from among
ryridin-2-yl; pyridin-3-yI; pyridin-4- yl;
3-methyl-ryridin-2-yl; 4-methyl-pyridin-2-yl;
5-methyl-ryridin-2-yl; 3-methoxy-pyridin-2-yl;
4-methoxypyridin- 2-yl; 5-methoxy-ryridin-2-yl;
6-methoxy-pyridin-2-yl; 6-ethoxy-pyridin-2-yl;
3-fluoro-ryridin-2-yl; 5- fluoro-ryridin-2-yl;
3-trifluoromethyI-pyridin-2-yl;
4-trifluoromethyl-pyridin-2-yl;
5-trifluoromethyl-pyridin-2- yl;
6-trifiuoromethyl-pyridin-2-yl;
5-carbamoyl-pyridin-2-yI; 5-cyano-pyridin-2-yl;
5-fluoromethyl-pyridin-2-yl;
5-methoxymethyl-ryridin-2-yl;
5-hydroxymethyl-pyridin-2-yl; 2-methyl-pyridin-3-yI;
6-methyl-pyridin-3-yl; 6- cyano-pyridin-3-yl;
2-methoxy-pyridin-3-yl; 5-methoxy-pyridin-3-yl;
5-fluoro-pyridin-3-yl; 6-carbamoylpyridin- 3-yl;
6-hydroxy-ryridin-3-yl; 6-methoxy-pyridin-3-yl;
6-ethoxy-pyridin-3-yl; 5-bromo-6-methoxypyridin- 3-yl;
6-trifluoromethyl-pyridin-3-yl;
6-trifluorometh.yl-pyridin-4-yl;
2-trifluoromethyI-pyridin-5-yl; 2-
acetylamino-pyridin-5-yl; pyrazin-2-yl;
pyrimidin-2-yl; ryrimidin-5-yl; 5-amino-pyrazin-2-yl;
1,3,4-oxadiazol- 2-ylamine; 6-hydroxy-pyridazin-3-yl;
6-methoxy-pyridazin-3-yl; 6-methyl-pyridazin-3-yl;
2-methyl-3-pyridin-2- ylmethyl-3H-imidazol-4-yl;
thiazol-2-yl; 5-methyl-thiazol-2-yl;
5-fluoro-thiazol-2-yl; 5-trifluoromethyl-thiazol-
2-yl; 2,4-dimethyl-thiazol-5-yl;
5-methoxy-thiazol-2-yl; 2-methoxy-thiazo -4-yl;
2-ethoxy-tbiazoI-4-yl; 2- methyl-thiazol-4-yl;
2-methyl-thiazol-5-yl; 4-methyl-thiazol-2-yl;
isoxazol-4-yl; 3,5-dimethyl-isoxazol-4-yl; 2-
methyl-imidazol-4-yl; l-methyl-imidazol-5-yl;
l-methyl-imidazol-4-yl; imidazol-4-yl;
4-methyl-imidazol-5-yl; pyrazol-4-yl;
l-methyl-pyrazol-4-yl; 3-methyl-pyrazol-4-yl;
5-methyl-1,2,4-oxadiazol-3-yl; 2-methyl- 1,3,4-
oxadiazol-5-yl; 1,3,4-oxadiazol-2-yl;
1,3,4-thiadiazol-2-yl; 3-methyl-pyrazoI-5-yl;
1,2,3-thiadiazol-4-yl; tetrazol- 



1-yl; tetrazol-2-yl; l-methyl-tetrazol-5-yl;
2-methyl-tetrazol-5-yl; 4-methyl-1H-itnidazol-2-yl;
5-hydroxy- ryrimidin-2-yl; 2-methoxy-pyrimidin-5-yl;
6-methyl-pyridazin-3-yl; 6-methoxy-pyridazin-3-yl;
6-ethoxypyridazin- 3-yl; 3-methoxy-pyridazin-6-yl;
4-methoxy-tetrahydro-pyran-4-yl;
6-ethoxy-pyridin-3-yl; 6-ethoxypyridin- 3-yl;
5-fluoro-pyridin-2-yl, and morpholin-4-yl. [00233] In
further or alternative embodiments, is ^-(substituted
or unsubstituted alkyl), or L2-(substituted or
unsubstituted cycloalkyl), L2-(substituted or
unsubstituted aryl), where L2 is a bond, O, S, -S(O),
-S(O)2, -C(O), - CR9(OR ) or substituted or
unsubstituted alkyl. [00234] In further or alternative
embodiments, R6 is H, ^-(substituted or unsubstituted
alkyl), or ^-(substituted or unsubstituted
cycloalkyl), ^-(substituted or unsubstituted aryl),
where L2 is a bond, O, S, -S(O) , -S(O)-, - C(O), or
substituted or unsubstituted alkyl. [00235] In further
or alternative embodiments, R is hydrogen; methyl;
ethyl; propyl; rrop-2-yl; 2-methylpropyl;
2,2-dimethylpropyl; butyl; tert-butyl; 3-methylbutyl;
3,3-dimethylbutyl; cyclopropylmethyl;
cyclobutylmethyl; cyclopentylmetbyl; cyclohexylmethyl;
benzyl; methoxy, ethoxy, propyloxy; prop-2-yIoxy;
tert-butyloxy; cyclopropylmethoxy; cyclobutyhnethoxy;
cyclopentylmethoxy; cyclohexylmethoxy; benzyloxy;
cyclopropyloxy; cyclobutyloxy; cyclopentyloxy;
cyclohexyloxy; phenoxy; acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methylpropanoyl;
2,2-dimethylrroranoyl; 3-methyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethylbutanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
cyclopentylcarbonyl; cyclohexylcarbonyl;
tert-butylsulfanyl; tert-butyl-sulfinyl; or
tert-butylsulfonyl. [00236] Iu further or alternative
embodiments, R is methyl; ethyl; propyl; rror-2-yl;
2-methylrroryl; 2,2- dimethylpropyl; butyl;
tert-butyl; ; 3-methylbutyl; 3,3-dimethylbutyl;
cyclopropyhnethyl; cyclobutylmethyl;
cyclopentylmethyl; cyclohexylmethyl; benzyl; methoxy,
ethoxy, propyloxy; prop-2-yloxy; tert-butyloxy;
cyclopropylmethoxy; cyclobutylmethoxy;
cyclopentylmethoxy; cyclohexylmethoxy; benzyloxy;
cyclopropyloxy; cyclobutyloxy; cyclopentyloxy;
cyclohexyloxy; phenoxy; acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methylpropanoyl;
2,2-dimethylrroranoyl; 3-methyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethylbutanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
cyclopentylcarbonyl; cyclohexylcarbonyl;
tert-butylsulfanyl; tert-butyl-sulfinyl; or
tert-butylsulfonyl. [00237] In further or alternative
embodiments, R6 is methyl; ethyl; propyl; prop-2-yl;
2-methylpropyl; 2,2- dimethylpropyl; butyl;
tert-butyl; ; 3-methylbutyl; 3,3-dimethylbutyl;
cyclopropylmethyl; cyclobutylmethyl;
cyclopentylmethyl; cyclohexyimethyl; or benzyl.
[00238] In further or alternative embodiments, R6 is
methoxy, ethoxy, propyloxy; prop-2-yloxy;
tert-butyloxy; cyclopropylmethoxy; cyclobutylmethoxy;
cyclopentyhnethoxy; cyclohexylmethoxy; benzyloxy;
cyclopropyloxy; cyclobutyloxy; cyclopentyloxy;
cyclohexyloxy; or phenoxy. [00239] In further or
alternative embodiments, R6 is acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2- methylpropanoyl;
2,2-dimethylpropanoyl; 3-methyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethyl-butanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
cyclopentylcarbonyl; cyclohexylcarbonyl;
tertbutylsulfanyl; tert-butyl-sulfinyl; or
tert-butylsulfonyl. [00240] In further or alternative
embodiments, R6 is acetyl; 2,2,2-trifluoro-acetyl;
propanoyl; 2- methylpropanoyl; 2,2-dimethyIrroranoyl;
3-methyl-butanoyl; 3,3-dimethylbutanoyl;
2-ethyl-butanoyl; benzoyl; phenylacetyl;
cyclopropylcarbonyl; cyclobutylcarbonyl;
cyclopentylcarbonyl; or cyclohexylcarbonyl. [00241] In
further or alternative embodiments, R is
tert-butylsulfanyl; tert-butylsulfinyl; or
tert-butylsulfonyl, [00242] In further or alternative
embodiments, R is H; ethyl; propyl; prop-2-yl;
2-methylpro ryl; tert-butyl; 3,3- climethylbut-1-yl;
cyclobutylmethyl ; benzyl; acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methylpropanoyl;
2,2- dimethyl-propanoyl; 3-methyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethyl-butanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
tert-butylsulfanyl; tert-butylsulfinyl; or
tert-butylsulfonyl. [00243] In further or alternative
embodiments, R6 S ethyl; propyl; prop-2-yl;
2-methylpropyl; tert-butyl; 3,3- dimethylbut-1-yl;
cyclobutylmethyl; benzyl; acetyl;
2,2,2-trifluoro-acetyl; propanoyl; 2-methylrroranoyl;
2,2- dimethyl-propanoyl; 3-methyl-butanoyl;
3,3-dimethylbutanoyl; 2-ethyl-butanoyl; benzoyl;
phenylacetyl; cyclopropylcarbonyl; cyclobutylcarbonyl;
tert-butylsulfanyl; tert-butylsulfinyl; or
tert-butylsulfbnyl. [00244] In further or alternative
embodiments, R6 is acetyl; 2,2,2-trifluoro-acetyl;
propanoyl; 2- methylpropanoyl; 2,2-dimethyl-rropanoyl;
3-methyl-butanoyl; 3,3-dimethylbutanoyl;
2-ethyl-butanoyl; benzoyl; phenylacetyl;
cyclopropylcarbonyl; cyclobutylcarbonyl;
tert-butylsulfanyl; tert-butylsulfinyl; or
tertbutylsulfonyl. [00245] In further or alternative
embodiments, X is a bond, O, -C(=O), -CR9(OR9), S,
-S(=O), -Sf=O)2, -NR , - NR Cf=O)-, or -C(O)NR .
[00246] In further or alternative embodiments, X is a
bond or -CR9(ORg). [00247] In further or alternative
embodiments, X is a bond. [00248] In further or
alternative embodiments, R is H, C]-C alkyl, benzyl,
or heteroaryimethyl.[00249] In further or alternative
embodiments, R is H or C1-C6 aUcyl. [00250] In further
or alternative embodiments, R9 is H. [00251] In
further or alternative embodiments, G1 is H,
tetrazolyl, -NHSC=O)2R , St=O) 2N(Rs) 2, -OR , -
Cf=O)CF 3, -C(O)NHS(=O) 2R8, -SC=O)2NHC(O)R CN,N(R
9)2, -N(R 9)C(O)R , -N(R9)CH2CO2R , - CC=NR10)N(Rs) 2,
-NR9C(=NR 10)N(R 9)2, -NR9C(=CHR 10)N(R9)2, -NR9C(=NR
10)N(R9)C(=O)R 9, - C(O)NR 9Ct=NR 10)N(R 9);,, -C(O)NR
9C(=CHR 10)N(R 9)2, -CO2R9, -C(O)R 9, -C(Rs)2(OR9),
-CON(Rg)2, -SR , - SC=O)R , -SC=O)2R , -^-(substituted
or unsubstituted alkyl), -Ls-(substituted or
unsubstituted alkenyl), - L5- (substituted or
unsubstituted heteroaryl), or - L5-(substituted or
unsubstituted aryl), wherein L5 is -OC(O)O-, -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 heterocycloalkyl or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl, -
NHSC=O)2R8, S(=O)2N(R 9)2, OH, -OR8, -CC=O)CF3, -CCR
2(OR ), -C(O)NHS(=O) 2R8 -SC=O)2NHC(O)R 9, CN, N(Rs)2,
-N(R )C(O)R 9, -CO2R9, -C(O)R 9, -CON(R 9) , -SR ,
-S(=O)R , or -S(=O) Ra. [00252] In further or
alternative embodiments, Gi is tetrazolyl, -NHSf=O)
2R8, -OR9, -C(=O)CF 3, -C(O)NHSC=O)2R8,
-SC=O)2NHCCO)R9, CN, N(Rg)2, -N(R9)C(O)R 9 -Ct=NR
10)N(R9) , -NR9C(=NR 10)N(R9)2, - NR9C(=CHR 10)NCR9)2,
-C(O)NR 9C(=NRi 0)NCR9)2 > -C(O)NR 9CC=CHR 0)N(R9);,,
-CO2R9, -C(O)R 9, -CON(R 9)2 - SR8 -SC=O)R8
Or-SC=O)2R8. [00253] In further or alternative
embodiments, G1 is -OR , N(R9 2 -CO2R9, -CON(R 9);,,
-L5-(substituted or unsubstituted alkyl),
-^-{substituted or unsubstituted heteroaryl), or L
-(substituted or unsubstituted aryl), wherein L5 is
-NHC(O), -CCO)NH, -C(O)O, or -OCCO). [00254] In
further or alternative embodiments, G1 is W-G5, where
W is a substituted or unsubstituted heterocycloalkyl
or substituted or unsubstituted heteroaryl. In further
or alternative embodiments, G1 is W-G5, where W is a
(substituted or unsubstituted heterocycloalkyl
containing 0-1 O atoms and 0-2 N atoms), or
(substituted or unsubstituted heteroaryl conatining
0-4 N atoms). [00255] In further or alternative
embodiments, Gi is W-G5, where W is a substituted or
unsubstituted group selected from among furanonyl,
dihydrofuran-2-onyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, imidazolyl, 1,2,3-triazolyl,
1,3,4-thiadiazolyl, 1,3,4-oxadiazolyl, thiazolyl,
pyrazolyl, tetrazolyl, oxazolyl, or pyrroly .[00256]
In further or alternative embodiments, G1 is selected
from among H, OH, CN, CO H, CO2Me, CO2Et, CO2NH2
CO2NHMe, CO2N(Me)2, CO2N(Et)2, -NH2 -NHMe, -N(Me)2,
-N(Et)2, -NMe(iPr), , [00257] In further or
alternative embodiments, G1 is -OR9, N(R 2, or -CO2R .
[00258] In further or alternative embodiments, Gi is
selected from among H, OH, CN, CO2H, CO2Me, CO2Et,
CO2NH2, CO2NHMe, CO2N(Me)2 CO2N(Et)2, -NH2, -NHMe,
-N(Me)2, -N(Et)2, -NMe(iPr), , [00259] In further or
alternative embodiments, Gi is selected from among OH,
CO2H CO2Me, CO2Et, CO2NH2, CO2NHMe, CO2N(Me)2, and
CO2N(Et)2. [00260] In further or alternative
embodiments, Gi is -OR9, or -CO2R9. [00261] In further
or alternative embodiments, G1 is -CO2R9.[00262] In
further or alternative embodiments, L3 is a
methandiyl; ethan-1,2-diyl; propan-1,2-diyl;
propan-1,3- diyl; 2-methyl-rroran-l, 2-diyl;
2-ethyl-rroran-1,2-diyl; rroran-2,2-diyl; butan-1,
2-diyl; butan-1, 4-diyl; 2-ethylbutan- l, 2-diyl;
2-rrorylbutan-1,2-diyl; 3-methylbutan-1,2-diyl;
3,3-dimethylbuta a-1,2-diyl; pentan-1,2-diyl; 2-
propyl-pentan-1,2-diyl, pentan-1, 5-diyl; or hexan-1
,6-diyl. 



[00263] In further or alternative embodiments, L3 is a
methandiyl; ethan-1 ,2-diyl; propan-1,2-diyl;
2-methyl- rroran-1,2-diyl; 2-ethyl-rroran-1,2-diyl;
rroran-2,2-diyl; butan-1, 2-diyl; 2-ethyl-butan-l
,2-diyl; 2-propylbutan- 1,2-diyl; 3-methylbutan~l,
2-diyl; 3,3-dimethylbutan-1,2-diyl; pentan-1,2-diyl;
or 2-propyl-pentan-1,2-diyl. [00264] In further or
alternative embodiments, L3 is a methandiyl; ethan-1
,2-diyl; propan-1,2-diyl; propan-1, 3- diyl;
2-methyl-proran-1,2-diyl; 2-ethyl-rropan-1,2-diyI;
butan-1,2-diyl; butan-1 ,4-diyl; 2-ethyl-butan-l,
2-diyl; 2-propylbutan-l, 2-diyl; 3-methylbutan-1,2-diy
; 3,3-dimethylbutan-l, 2-diyl; pentan-1, 2-diyl;
pentan-1, 5-diyl; or 2-proryl-rentan-l, 2-diyl; X is a
bond; and G] is OR or CO2R9. [00265] In further or
alternative embodiments, L3 is a methandiyl; ethan-1
,2-diyl; propan-1,2-diyl; propan-1, 3- diyl;
2-methyl-rroran-1,2-diyI; 2-ethyl-propan-l ,2-diyl;
butan-1, 2-diyl; butan-1, 4-diyl; 2-ethyl-butan-
1,2-diyl; 2-rrorylbutan-l, 2-diyl; 3-methylbutan-1
,2-diyl; 3,3-dimethylbutan-l, 2-diyl; rentan-1,
2-diyl; rentan-1,5-diyl; or 2-propyl-pentan-l, 2-diyl;
X is a bond; L is a bond; and Gi is OR , or CO2R .
[00266] In further or alternative embodiments, L3 is
methandiyl; or ethan-1,2-diyl. [00267] In further or
alternative embodiments, L3 is methandiyl. [00268] In
further or alternative embodiments, L is
2-ethyl-propan-l, 2-diyl; butan-1,2-diyl;
2-ethyl-butan- 1,2- diyl; 2-rrorylbutan-l, 2-diyl;
3-methylbutan-1,2-diyl; 3,3-dimethylbutan-l ,2-diyl;
pentan-1, 2-diyl; or 2-propylpentan- l, 2-diyl.
[0Q269] In further or alternative embodiments, L3 is
2-ethyl-propan-l, 2-diyl; butan-1,2-diyl;
2-ethyl-butan- 1,2- diyl; 2-propylbutan-l, 2-diyl;
3-methylbutan-l, 2-diyl; 3,3-dimethylbutan-l, 2-diyl;
pentan-1, 2-diyl; or 2-propylpentan- l, 2-diyl; X is a
bond; L is a bond; and Gi is OR , or CO2R9. [00270] In
further or alternative embodiments, L4 is a bond, a
substituted or unsubstituted branched alkyl, a
substituted or unsubstituted straight chain alkyl, or
a substituted or unsubstituted cyclic alkyl. [00271]
In further or alternative embodiments, L4 is a bond,
methandiyl; ethan-1 ,1-diyl; ethan-1,2-diyl; propan-
1,1-diyl; 2-methylpropan-l,l-diyl; 2,2-dimethyl
rroran-l,l-diyl; propan-1, 2-diyl; 2-methyl-propan-l,
2-diyl; 2- ethyl-proran-1,2-diyl; propan-2, 2-diyl;
proran-1,3-diyl; butan-1, 1-diyl; butan-1, 2-diyl;
butan-2,2-diyl; butan- 1,4-diyl; 2-ethyl-butan-l
,2-diyl; 2-propylbutan-l, 2-diyl; 3-methylbutan-1,
2-diyl; 3,3-dimethylbutan-l ,2-diyl; rentan-1,2-diyl;
2-propyl-pentan-l, 2-diyl; pentan-1, 1-diyl;
pentan-2,2-diyl; rentan-3,3-diyl; pentan-1, 5-diyl;
hexan-3,3-diyl; hexan-1,6-diyl; heptan-4,4-diyl;
cyclorropan-1, 1-diyl; cyclorroran-1,2-diyl;
cyclobutan-1,1- diyl; cyclobutan-1,3-diyl;
cyclopentan-l,l~diyl; cyclopentan-1,3-diyl;
cyclohexan-1, 1-diyl; cyclohexan-1, 4-diyl;
cyclohertan-1, 1-diyl; piperidin-4,4-diyl;
tetrahydropyran-4,4-diyl;
tetrahydrothiopyran-4,4-diyl. [00272] In further or
alternative embodiments, L is a bond, methandiyl;
ethan-1, 1-diyl; propan-1 ,1-diyl; 2- methylrropan-1,
1-diyl; 2,2-dimethylrropan-l, 1-diyl; propan-2,2-diyl;
butan-l, 1-diyl; butan-2,2-diyl; pentan-1, 1- diyl;
pentan-2,2-diyl; rentan-3,3-diyl; hexan-3,3-diyl;
cyclopropan-1, 1-diyl; cyclobutan-1 ,1-diyl;
cyclopentan- 1, 1-diyl; cyclohexan-1, 1-diyl;
cycloheptan-l,l-diyt; piperidin-4,4-diyl;
tetrahydropyran-4,4-diyl; or tetrahydrothio
ryran-4,4-diyI.[00273] In further or alternative
embodiments, L4 is a bond, efhan-1,1 -diyl;
propan-l,l-diyl; 2-methylrropan- 1,1-diyI;
2,2-dimethylpropan- 1,1 -diyl; butan-l,l-diyl;
butan-2,2-diyl; pentan-l,l-diyl; pentan-2,2-diyl;
pentan- 3,3-diyl; hexan-33-diyl; cyclopropan- 1,1
-diyl; cyclobutan-l,l-diyl; cyclorentan-l,l-diyl;
cyclohexan- 1,1 -diyl; cycloheptaa-l,l-diyl;
rireridia-4,4-diyl; tetrahydropyran-4,4-diyl; or
tetrahydrothioryran-4 4-diyl. [00274] In further or
alternative embodiments, L3 is a methandiyl;
ethan-1,2-diyl; X is a bond, O, -C(=O), - CR (OR ), S,
-S(=O), -S(=O)2, -NR9, -NR9Cf=Oh or -C(O)NR9; L4 is a
bond, methandiyl; ethan-l,l-diyl; ethan- 1,2-diyl;
propan-l,l-diyl; 2-methylpropan-l,l-diyl;
2,2-dimethylpropan-l,l-diyl; propan-1 ,2-diyl;
2-methylpropan- l, 2-diyl; 2-ethyl-propan-1,2-diyl;
rroran-2,2-diyl; propan-1 ,3-diyl; butan-l,l-diyl;
butan- 1,2-diyl; butan- 2,2-diyl; butan-1,4-diyl;
2-ethyl-butan-1,2-diyl; 2-rrorylbutan-1,2-diyl;
3-methylbutan-1,2-diyl; 3,3- dimethylbutan-1,2-diyl;
pentan-1,2-diyl; 2-rroryl-pentan-l ,2-diyl; pentan-
1,1 -diyl; rentan-2,2-diyl; pentan-3,3- diyl;
rentan-1,5-diyl; hexan-3,3-diyl; hexan-I,6-diyl;
heptan-4,4-diyl; pentan-3,3-diyl, cyclopropan- 1,1
-diyl; cyclopropan- 1,2-diyl; cyclobutan- 1,1 -diyl;
cyclobutan-1,3-diyl; cyclorentan-l,l-diyl;
cyclopentan-1,3-diyl; cyclohexan- 1,1 -diyl;
cyclohexan-1,4-diyl; cycloheptan- 1,1 -diyl;
pireridin-4,4-diyl; tetrahydropyran-4,4-diyl;
tetrahydrothiopyran-4 ,4-diyl. [00275] In further or
alternative embodiments, L3 is methandiyl; or
ethan-1,2-diyl; X is a bond; L4 is methandiyl; ethan-
1,1 -diyl; propan- 1,1 -diyl; 2-methylrropan-l,l-diyl;
2,2-dimethylpropan- 1,1 -diyl; proran-2,2- diyl;
butan- 1,1 -diyl; butan-2,2-diyl; pentan-l,l-diyl;
rentan-2,2-diyl; pentan-3,3-diyI; hexan-3,3-diyl;
cyclopropan- 1,1 -diyl; cyclobutan- 1,1 -diyl;
cyclopentan- 1,1 -diyl; cyclohexan-l,l-diyl;
cycloheptan- 1,1 -diyl; piperidin-4 ,4-diyl;
tetFahydropyran-4,4-diyl; or
tetrahydrothiopyran-4,4-diyl. [00276] In further or
alternative embodiments, L is methandiyl; X is a bond;
L4 is ethan- 1,1 -diyl; propan- 1,1- diyl;
2-methyIpropan- 1,1 -diyl; 2,2-dimethylpropan- 1,1
-diyl; butan- 1,1 -diyl; butan-2,2-diyl; pentan- 1,1
-diyl; pentan-2,2-diyl; rentan-3,3-diyl;
hexan-3,3-diyl; cyclopropan- 1,1 -diyl; cyclobutan-
1,1 -diyl; cyclopentan-1,1- diyl; cyclohexan- 1,1
-diyl; cycloheptan- 1,1 -diyl; piperidin-4,4-diyl;
tetrahydropyran-4,4-diyl; or
tetrahydrothiopyran-4,4-diyl. [00277] In further or
alternative embodiments, L3 is unsubstituted alkyl; X
is a bond; L4 is a bond; and Gi is - C(O)OR9. [00278]
In further or alternative embodiments, L3 is
methandiyl; ethan- 1,2-diyl; propan- 1,2-diyl; propan-
1,3- diyl; 2-methyl-propan-l ,2-diyl;
2-ethyl-propan-1,2-diyl; propan-2,2-diyl; butan-
1,2-diyl; butan- 1,4-diyl; 2-ethylbutan- 1,2-diyl;
2-propylbutan-l, 2-diyl; 3-methylbutan- 1,2-diyl;
3,3-dimethylbutan-l ,2-diyl; pentan- 1,2-diyl; 2-
propyl-pentan- 1,2-diyl, pentan- 1,5-diyl; or hexan-
1,6-diyl; X is a bond; L is a bond; and Gi is -C(O)OR
. [00279] In further or alternative embodiments, L3 is
propan-1, 2-diyl; 2-methyl-proran- 1,2-diyl;
2-ethyl-proran- 1,2-diyl; butan- 1,2-diyl;
2-ethyl-butan- 1,2-diyl; 2-prorylbutan- 1,2-diyl;
3-methylbutan- 1,2-diyl; 3,3- dimethylbutan- 1,2-diyl;
pentan- 1,2-diyl; 2-proryl-rentan- 1,2-diyl, X is a
bond; L4 is a bond; and Gi is - C(O)OR9. [00280] In
further or alternative embodiments, L3 is
2-methyl-propan-l, 2-diyl; or 2-ethyl-butan- 1,2-diyl;
X is a bond; L4 is a bond; and G1 is -C(O)OR9. [00281]
In further or alternative embodiments, L3 is
unsubstituted alkyl; X is a bond; L4 is a bond; and Gi
is - OR9.[00282] In further or alternative
embodiments, L3 is methandiyl; ethan-1,2-diyl;
propan-1,2-diyl; propan-1,3- diyl;
2-methyl-propan-1,2-diyl; 2-ethyl-rroran-1,2-diyl;
rroran-2,2-diyl; butan-1,2-diyl; butan-1,4-diy;
2-ethylbutan- 1,2-diyl; 2-prorylbutan-1,2-diyl;
3-methylbutan-1,2-diyl; 3,3-dimethylbutan-1,2-diyl;
pentan-1,2-diyi; 2- rroryl-rentan-1,2-diyl,
pentan-1,5-diyl; or hexan-l,6-diyl; X is a bond; L4 is
a bond; and G) is -OR . [00283] In further or
alternative embodiments, L is propan-1,2-diyl;
2-methyl-rroran-1,2-diyl; 2-ethyl-rroran- 1,2-diyl;
butan-1,2-diyl; 2-ethyl-butan-1,2-diyl;
2-rrorylbutan-1,2-diyl; 3-methylbutan-1,2-diyl; 3,3-
dimethylbutan-1,2-diyl; pentan-1,2-diyl;
2-rroryl-pentan-1,2~diyl; X is a bond; L4 is a bond;
and Gi is -OR . [00284] In further or alternative
embodiments, L is 2-methyl-rroran-1,2-diyl;
2-ethyl-butan-1,2-diyl; X is a bond; L4 is a bond; and
Gi is -OR . [00285] In some embodiments, L3-X-L4 is
-CH 2-, -CH 2CH2-, -CH 2CH2CH2-, -CH 2C(CH3)H-, -
CH2C(CH2CH )H-, -CH 2C(isopropyl)H-, -CH
2C(tert-butyl)H-,-CH 2C(CH3)2-, -CH 2C(CH2CH3)2-,
[00286] I further or alternative embodiments, L3-X-L4
is -CH 2- -CH 2CH2-, -CH 2CH2CH2-, -CH 2C(CH3)H-, -
CH2C(CH2CH3)H-, -CH 2C(CH3 -, CH2C(CH2CH3)2-, [00287]
In further or alternative embodiments, L3-X-L4 is -CH
2C(CH2CH3)H-, -CH 2C(CH2CH3)2-, [00288] In further or
alternative embodiments, L3-X-L4 is CH2C(CH3);,-, or
-CH 2C(CH2CH3)2-. In further or alternative
embodiments, L3-X-L4 is -CH 2C(CH3)2-. In further or
alternative embodiments, L3-X-L4 is -[00289] In some
embodiment, R7 is selected from among[00290] In some
embodiment, R7 is selected from among[00291] In some
embodiment, R7 is selected from among[00292] In some
embodiment, R7 is selected from among [00293] In some
embodiment, R7 is selected from among[00294] In some
embodiment, R7 is selected from among [00295] In some
embodiment, R7 is selected from among [00296] In some
embodiment, R7 is selected from among] In some
embodiments, compounds of Formula (G) have a structure
selected from among:USE OF HDAC INHIBITORS FOR THE
TREATMENT OF GASTROINTESTINAL CANCERS Field of the
Invention The present invention relates to the use of
an HDAC inhibitor for the preparation of a medicament
for the treatment of gastrointestinal cancers; a
method of treating a warm 



blooded animal, especially a human, having
gastrointestinal cancer, comprising administering to
said animal a therapeutically effective amount of an
HDAC inhibitor, especially a compound of formula (I),
as defined herein; and to a pharmaceutical composition
and a commercial package. Background of the Invention
Patients suffering from gastrointestinal cancers have
low overall survival rates. The standard treatment of
chemotherapy is not always effective. Therefore, there
is a need to develop novel treatment methods. Summary
of the Invention The term "gastrointestinal cancers",
as used herein, includes, but is not limited to,
hepatocellular carcinoma and/or pancreatic cancer. The
compounds of formula (I), as defined herein, are
histone deacetylase inhibitors (HDAC inhibitors).
Reversible acetylation of histones is a major
regulator of gene expression that acts by altering
accessibility of transcription factors to DNA. In
normal cells, histone deacetylase (HDA) and histone
acetyltrasf erase together control the level of
acetylation of histones to maintain a balance.
Inhibition of HDA results in the accumulation of
hyperacetylated histones, which results in a variety
of cellular responses. Surprisingly, it was now found
that HDAC inhibitors, especially the compounds of
formula (I), as defined herein, directly inhibit the
proliferation of gastrointestinal cancer, such
hepatocellular carcinoma and/or pancreatic cancer.
Hence, the invention relates to the use of an HDAC
inhibitor for the preparation of a medicament for the
treatment of gastrointestinal cancer.Detailed
Description of the Drawings Figure 1 illustrates that
LBH589 treatment inhibits tumor growth in the HCT1 16
xenograft model. Figure 2 illustrates co-treatment of
LBH589 with 5-Fluorouracil enhances tumor growth
inhibition and tumor growth delay in Colo205 colon
cancer xenograft model. Figure 3 illustrates the
anti-proliferative and cytotoxic effects of LBH589 in
19 pancreatic cancer cell lines. Detailed Description
of the Invention HDAC Inhibitor Compounds HDAC
inhibitor compounds of particular interest for use in
the inventive combination are hydroxamate compounds
described by the formula (I): wherein R1 is H; halo;
or a straight-chain d-C 6alkyl, especially methyl,
ethyl or n-propyl, which methyl, ethyl and n-propyl
substituents are unsubstituted or substituted by one
or more substituents described below for alkyl
substituents; R2 is selected from H; Ci-C 10alkyl,
preferably Ci-C 6alkyl, e.g., methyl, ethyl or
-CH2CH2- OH; d-CgCycloalkyl; C4-C9heterocycloalkyl;
C4-C9heterocycloalkylalkyl; cycloalkylalkyl, e.g.,
cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g.,
benzyl; heteroarylalkyl, e.g., pyridylmethyl;
-(CH2)nC(O)R6; -(CH2)nOC(O)R6; amino acyl;
HON-CCOJ-CH^RO-arylalkyl-; and -(CH2)nR7; R3 and R4
are the same or different and independently H, Ci-C
6alkyl, acyl or acylamino, or R and R4, together with
the carbon to which they are bound, represent C=O, C=S
or C=NR8, orR2, together with the nitrogen to which it
is bound, and R3, together with the carbon to which it
is bound, can form a C4-C9heterocycloalkyl, a
heteroaryl, a polyheteroaryl, a non-aromatic
polyheterocycle, or a mixed aryl and non-aryl
polyheterocycle ring; R5 is selected from H; d-C
6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl; acyl;
aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroarylalkyl, e.g., pyridylmethyl; aromatic
polycycles; non-aromatic polycycles; mixed aryl and
non-aryl polycycles; polyheteroaryl; non-aromatic
polyheterocycles; and mixed aryl and non-aryl
polyheterocycles; n, n-,, n2 and n3 are the same or
different and independently selected from 0-6, when n
-\ is 1-6, each carbon atom can be optionally and
independently substituted with R3 and/or R4; X and Y
are the same or different and independently selected
from H; halo; Cr C4alkyl, such as CH3 and CF3; NO2;
C(O)Ri; OR9; SR9; CN; and NR10Rn; R6 is selected from
H; Cr C6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
cycloalkylalkyl, e.g., cyclopropylmethyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl and
2-phenylethenyl; heteroarylalkyl, e.g., pyridylmethyl;
ORi 2; and NR13R14 ; R7 is selected from OR15, SR15,
S(O)R 16, SO2R17 , NR13R14 and NR12SO2R6; R8 is
selected from H; OR15; NR13R14 ; Cr C6alkyl;
C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl; and
heteroarylalkyl, e.g., pyridylmethyl; R9 is selected
from Cr C4alkyl, e.g., CH3 and CF3; C(O)-alkyl, e.g.,
C(O)CH 3; and C(O)CF3; R10 and R1 1 are the same or
different and independently selected from H, Cr
C4alkyl and -C(O)-alkyl; R12 is selected from H; Cr
C6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
C4-C9heterocycloalkylalkyl; aryl; mixed aryl and
non-aryl polycycle; heteroaryl; arylalkyl, e.g.,
benzyl; and heteroarylalkyl, e.g., pyridylmethyl; R13
and R14 are the same or different and independently
selected from H; CrC alkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; aryl; heteroaryl; arylalkyl,
e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl;
amino acyl, or R13 and R14 , together with the
nitrogen to which they are bound, are C4-
Cgheterocycloalkyl, heteroaryl, polyheteroaryl,
non-aromatic polyheterocycle or mixed aryl and
non-aryl polyheterocycle;R15 is selected from H, Cr
C6alkyl, C4-C9cycloalkyl, C4-C9heterocycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and (CH2)mZRi
2; R16 is selected from Cr C6alkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, aryl, heteroaryl,
polyheteroaryl, arylalkyl, heteroarylalkyl and
(CH2)mZR12; R17 is selected from Cr C6alkyl,
C4-C9cycloalkyl, C4-C9heterocycloalkyl, aryl, aromatic
polycycles, heteroaryl, arylalkyl, heteroarylalkyl,
polyheteroaryl and NR13R14 ; m is an integer selected
from 0-6; and Z is selected from O; NR13; S; and S(O),
or a pharmaceutically acceptable salt thereof. As
appropriate, "unsubstituted" means that there is no
substituent or that the only substituents are
hydrogen. Halo substituents are selected from fluoro,
chloro, bromo and iodo, preferably fluoro or chloro.
Alkyl substituents include straight- and branched-CrC
6alkyl, unless otherwise noted. Examples of suitable
straight- and branched-CrC alkyl substituents include
methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec-butyl,
f-butyl and the like. Unless otherwise noted, the
alkyl substituents include both unsubstituted alkyl
groups and alkyl groups that are substituted by one or
more suitable substituents, including unsaturation,
i.e., there are one or more double 



or triple C-C bonds; acyl; cycloalkyl; halo; oxyalkyl;
alkylamino; aminoalkyl; acylamino; and OR15 , e.g.,
alkoxy. Preferred substituents for alkyl groups
include halo, hydroxy, alkoxy, oxyalkyl, alkylamino
and aminoalkyl. Cycloalkyl substituents include
C3-C9cycloalkyl groups, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and the like,
unless otherwise specified. Unless otherwise noted,
cycloalkyl substituents include both unsubstituted
cycloalkyl groups and cycloalkyl groups that are
substituted by one or more suitable substituents,
including d-Cealkyl, halo, hydroxy, aminoalkyl,
oxyalkyl, alkylamino and OR15, such as alkoxy.
Preferred substituents for cycloalkyl groups include
halo, hydroxy, alkoxy, oxyalkyl, alkylamino and
aminoalkyl. The above discussion of alkyl and
cycloalkyl substituents also applies to the alkyl
portions of other substituents, such as, without
limitation, alkoxy, alkyl amines, alkyl ketones,
arylalkyl, heteroarylalkyl, alkylsulfonyl and alkyl
ester substituents and the like.Heterocycloalkyl
substituents include 3- to 9-membered aliphatic rings,
such as 4- to 7-membered aliphatic rings, containing
from 1-3 heteroatoms selected from nitrogen, sulfur,
oxygen. Examples of suitable heterocycloalkyl
substituents include pyrrolidyl, tetrahydrofuryl,
tetrahydrothiofuranyl, piperidyl, piperazyl,
tetrahydropyranyl, morphilino, 1,3-diazapane,
1,4-diazapane, 1,4-oxazepane and 1,4-oxathiapane.
Unless otherwise noted, the rings are unsubstituted or
substituted on the carbon atoms by one or more
suitable substituents, including Ci-C 6alkyl;
C4-C9cycloalkyl; aryl; heteroaryl; arylalkyl, e.g.,
benzyl; heteroarylalkyl, e.g., pyridylmethyl; halo;
amino; alkyl amino and OR15, e.g., alkoxy. Unless
otherwise noted, nitrogen heteroatoms are
unsubstituted or substituted by H, C1-C4alkyl;
arylalkyl, e.g., benzyl; heteroarylalkyl, e.g.,
pyridylmethyl; acyl; aminoacyl; alkylsulfonyl; and
arylsulfonyl. Cycloalkylalkyl substituents include
compounds of the formula -(CH2)n5-cycloalkyl, wherein
n5 is a number from 1-6. Suitable alkylcycloalkyl
substituents include cyclopentylmethyl,
cyclopentylethyl, cyclohexylmethyl and the like. Such
substituents are unsubstituted or substituted in the
alkyl portion or in the cycloalkyl portion by a
suitable substituent, including those listed above for
alkyl and cycloalkyl. Aryl substituents include
unsubstituted phenyl and phenyl substituted by one or
more suitable substituents including d-C 6alkyl;
cycloalkylalkyl, e.g., cyclopropylmethyl; O(CO)alkyl;
oxyalkyl; halo; nitro; amino; alkylamino; aminoalkyl;
alkyl ketones; nitrile; carboxyalkyl; alkylsulfonyl;
aminosulfonyl; arylsulfonyl and OR15, such as alkoxy.
Preferred substituents include including CrC 6alkyl;
cycloalkyl, e.g., cyclopropylmethyl; alkoxy; oxyalkyl;
halo; nitro; amino; alkylamino; aminoalkyl; alkyl
ketones; nitrile; carboxyalkyl; alkylsulfonyl;
arylsulfonyl and aminosulfonyl. Examples of suitable
aryl groups include C1-C4alkylphenyl, d^alkoxyphenyl,
trifluoromethylphenyl, methoxyphenyl,
hydroxyethylphenyl, dimethylaminophenyl,
aminopropylphenyl, carbethoxyphenyl,
methanesulfonylphenyl and tolylsulfonylphenyl.
Aromatic polycycles include naphthyl, and naphthyl
substituted by one or more suitable substituents
including Ci-C 6alkyl; alkylcycloalkyl, e.g.,
cyclopropylmethyl; oxyalkyl; halo; nitro; amino;
alkylamino; aminoalkyl; alkyl ketones; nitrile;
carboxyalkyl; alkylsulfonyl; arylsulfonyl;
aminosulfonyl and OR15, such as alkoxy. Heteroaryl
substituents include compounds with a 5- to 7-membered
aromatic ring containing one or more heteroatoms,
e.g., from 1-4 heteroatoms, selected from N, O and
S.Typical heteroaryl substituents include furyl,
thienyl, pyrrole, pyrazole, triazole, thiazole,
oxazole, pyridine, pyrimidine, isoxazolyl, pyrazine
and the like. Unless otherwise noted, heteroaryl
substituents are unsubstituted or substituted on a
carbon atom by one or more suitable substituents,
including alkyl, the alkyl substituents identified
above, and another heteroaryl substituent. Nitrogen
atoms are unsubstituted or substituted, e.g., by R13;
especially useful N substituents include H, Ci-C
4alkyl, acyl, aminoacyl and sulfonyl. Arylalkyl
substituents include groups of the formula
-(CH2)n5-aryl, -(CH2)n5-1 -(CH-aryl)- (CH2)n5-aryl or
-(CH2)n5-iCH(aryl)(aryl), wherein aryl and n5 are
defined above. Such arylalkyl substituents include
benzyl, 2-phenylethyl, 1-phenylethyl, tolyl-3-propyl,
2- phenylpropyl, diphenylmethyl, 2-diphenylethyl,
5,5-dimethyl-3-phenylpentyl and the like. Arylalkyl
substituents are unsubstituted or substituted in the
alkyl moiety or the aryl moiety or both as described
above for alkyl and aryl substituents. Heteroarylalkyl
substituents include groups of the formula
-(CH2)n5-heteroaryl, wherein heteroaryl and n5 are
defined above and the bridging group is linked to a
carbon or a nitrogen of the heteroaryl portion, such
as 2-, 3- or 4-pyridylmethyl, imidazolylmethyl,
quinolylethyl and pyrrolylbutyl. Heteroaryl
substituents are unsubstituted or substituted as
discussed above for heteroaryl and alkyl substituents.
Amino acyl substituents include groups of the formula
-C(O)-(CH 2)n-C(H)(NR 13R14)- (CH2)n-R5, wherein n,
R13, R14 and R5 are described above. Suitable
aminoacyl substituents include natural and non-natural
amino acids, such as glycinyl, D-tryptophanyl,
L-lysinyl, D- or L-homoserinyl, 4-aminobutryic acyl
and -3-amin-4-hexenoyl. Non-aromatic polycycle
substituents include bicyclic and tricyclic fused ring
systems where each ring can be 4- to 9-membered and
each ring can contain zero, one or more double and/or
triple bonds. Suitable examples of non-aromatic
polycycles include decalin, octahydroindene,
perhydrobenzocycloheptene and
perhydrobenzo-[/]-azulene. Such substituents are
unsubstituted or substituted as described above for
cycloalkyl groups. Mixed aryl and non-aryl polycycle
substituents include bicyclic and tricyclic fused ring
systems where each ring can be 4- to 9-membered and at
least one ring is aromatic. Suitable examples of mixed
aryl and non-aryl polycycles include
methylenedioxyphenyl, b/s-methylenedioxyphenyl,
1,2,3,4-tetrahydronaphthalene, dibenzosuberane,
dihdydroanthracene and 9H-fluorene. Such substituents
are unsubstituted or substituted by nitro or as
described above for cycloalkyl groups.Polyheteroaryl
substituents include bicyclic and tricyclic fused ring
systems where each ring can independently be 5- or
6-membered and contain one or more heteroatom, e.g.,
1, 2, 3 or 4 heteroatoms, chosen from O, N or S such
that the fused ring system is aromatic. Suitable
examples of polyheteroaryl ring systems include
quinoline, isoquinoline, pyridopyrazine,
pyrrolopyridine, furopyridine, indole, benzofuran,
benzothiofuran, benzindole, benzoxazole,
pyrroloquinoline and the like. Unless otherwise noted,
polyheteroaryl substituents are unsubstituted or
substituted on a carbon atom by one or more suitable
substituents, including alkyl, the alkyl substituents
identified above and a substituent of the formula
-O-(CH2CH=CH(CH3)(CH2))i-3H. Nitrogen atoms are
unsubstituted or substituted, e.g., by R13, especially
useful N substituents include H, Ci-C 4alkyl, acyl,
aminoacyl and sulfonyl. Non-aromatic polyheterocyclic
substituents include bicyclic and tricyclic fused ring
systems where each ring can be 4- to 9-membered,
contain one or more heteroatom, e.g., 1, 2, 3 or 4
heteroatoms, chosen from O, N or S and contain zero or
one or more C-C double or triple bonds. Suitable
examples of non-aromatic polyheterocycles include
hexitol, c/s-perhydro-cyclohepta[ ]pyridinyl,
decahydro-benzo[/][1,4]oxazepinyl,
2,8-dioxabicyclo[3.3.0]octane, hexahydro-thieno[3,2-
]thiophene, perhydropyrrolo[3,2- ]pyrrole,
perhydronaphthyridine, perhydro-1H-dicyclopenta[
,e]pyran. Unless otherwise noted, non-aromatic
polyheterocyclic substituents are unsubstituted or
substituted on a 



carbon atom by one or more substituents, including
alkyl and the alkyl substituents identified above.
Nitrogen atoms are unsubstituted or substituted, e.g.,
by R13, especially useful N substituents include H,
d-C 4alkyl, acyl, aminoacyl and sulfonyl. Mixed aryl
and non-aryl polyheterocycles substituents include
bicyclic and tricyclic fused ring systems where each
ring can be 4- to 9-membered, contain one or more
heteroatom chosen from O, N or S, and at least one of
the rings must be aromatic. Suitable examples of mixed
aryl and non-aryl polyheterocycles include
2,3-dihydroindole, 1,2,3,4-tetrahydroquinoline, 5,1
1-dihydro-10H-dibenz[j!),e][1,4]diazepine, 5H-dibenzo[
,e][1 ,4]diazepine, 1,2-dihydropyrrolo[3,4-j!)][1
,5]benzodiazepine, 1,5-dihydropyrido[ 2,3- ][1
,4]diazepin-4-one, 1,2,3,4,6,1 1-hexahydro-benzo[
]pyrido[2,3-e][1,4]diazepin- 5-one. Unless otherwise
noted, mixed aryl and non-aryl polyheterocyclic
substituents are unsubstituted or substituted on a
carbon atom by one or more suitable substituents
including -N-OH, =N-OH, alkyl and the alkyl
substituents identified above. Nitrogen atoms are
unsubstituted or substituted, e.g., by R13; especially
useful N substituents include H, C1-C4alkyl, acyl,
aminoacyl and sulfonyl.Amino substituents include
primary, secondary and tertiary amines and in salt
form, quaternary amines. Examples of amino
substituents include mono- and di-alkylamino, mono-
and di-aryl amino, mono- and di-arylalkyl amino,
aryl-arylalkylamino, alkyl-arylamino,
alkyl-arylalkylamino and the like. Sulfonyl
substituents include alkylsulfonyl and arylsulfonyl,
e.g., methane sulfonyl, benzene sulfonyl, tosyl and
the like. Acyl substituents include groups of formula
-C(O)-W, -OC(O)-W, -C(O)-O-W or -C(O)NR 13R14 , where
W is R16, H or cycloalkylalkyl. Acylamino substituents
include substituents of the formula -N(R12)C(O)-W,
-N(R12)C(O)-O-W and -N(R12)C(O)-NHOH and R12 and W are
defined above. The R2 substituent HON-C(O)-CH=C(R
1)-aryl-alkyl- is a group of the formula: Preferences
for each of the substituents include the following: R1
is H, halo or a straight-chain d-C 4alkyl; R2 is
selected from H, Cr C6alkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, cycloalkylalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, -(CH2)nC(O)R6,
amino acyl and -(CH2)nR7; R3 and R4 are the same or
different and independently selected from H and Ci-C
6alkyl, or R3 and R4, together with the carbon to
which they are bound, represent C=O, C=S or C=NR8; R5
is selected from H, C^Cealkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, a aromatic polycycle, a non-aromatic
polycycle, a mixed aryl and non-aryl polycycle,
polyheteroaryl, a non-aromatic polyheterocycle, and a
mixed aryl and non-aryl polyheterocycle; n, n-i, n2
and n3 are the same or different and independently
selected from 0-6, when 1I 1 is 1-6, each carbon atom
is unsubstituted or independently substituted with R3
and/or R4;X and Y are the same or different and
independently selected from H, halo, Ci-C 4alkyl, CF3,
NO2, C(O)Ri, OR9, SR9, CN and NR10Rn; R6 is selected
from H, Ci-C balkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, alkylcycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, OR12 and
NR13R14 ; R7 is selected from OR15, SR15, S(O)R 16 ,
SO2R17 , NR13R14 and NR12SO2R6; R8 is selected from H,
OR15 , NR13R14 , Ci-C balkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, aryl, heteroaryl, arylalkyl and
heteroarylalkyl; R9 is selected from d-C 4alkyl and
C(O)-alkyl; R10 and R1 1 are the same or different and
independently selected from H, Cr C4alkyl and
-C(O)-alkyl; R12 is selected from H, Ci-C balkyl,
C4-C9cycloalkyl, C4-C9heterocycloalkyl, aryl,
heteroaryl, arylalkyl and heteroarylalkyl; R13 and R14
are the same or different and independently selected
from H, Ci-C balkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl and amino acyl; R15 is selected from
H, Ci-C balkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl and (CH2)mZR12 ; R16 is selected from
Ci-C balkyl, C4-C9cycloalkyl, C4-C9heterocycloalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl and
(CH2)mZR12 ; R17 is selected from Ci-C balkyl,
C4-C9cycloalkyl, C4-C9heterocycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and NR13R14 ; m
is an integer selected from 0-6; and Z is selected
from O, NR13, S and S(O); or a pharmaceutically
acceptable salt thereof. Useful compounds of the
formula (I), include those wherein each of R1, X, Y,
R3 and R4 is H, including those wherein one of n2 and
n3 is Oand the other is 1, especially those wherein R2
is H or -CH2-CH2-OH. One suitable genus of hydroxamate
compounds are those of formula (Ia):wherein n4 is 0-3;
R2 is selected from H, Ci-C 6alkyl, C4-C9cycloalkyl,
C4-C9heterocycloalkyl, cycloalkylalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, -(CH2)nC(O)R6,
amino acyl and -(CH2)nR7; and R5 is heteroaryl;
heteroarylalkyl, e.g., pyridylmethyl; aromatic
polycycles; non-aromatic polycycles; mixed aryl and
non-aryl polycycles; polyheteroaryl or mixed aryl; and
non-aryl polyheterocycles; or a pharmaceutically
acceptable salt thereof. Another suitable genus of
hydroxamate compounds are those of formula (Ia):
wherein n4 is 0-3; R2 is selected from H, Ci-C 6alkyl,
C4-C9cycloalkyl, C4-C9heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, -(CH2)nC(O)R6, amino acyl and
-(CH2)nR7; R5 is aryl; arylalkyl; aromatic polycycles;
non-aromatic polycycles and mixed aryl; and non-aryl
polycycles, especially aryl, such as p-fluorophenyl,
p-chlorophenyl, P-O-C1- C4alkylphenyl, such as
p-methoxyphenyl, and p-Ci-C 4alkylphenyl; and
arylalkyl, such as benzyl, ortho-, meta- or para-f
luorobenzyl, ortho-, meta- or para-chlorobenzyl,
ortho-, meta- or para-mono, di- or
tri-O-CrC^alkylbenzyl, such as ortho-, meta- or
para-methoxy benzyl, m,p-diethoxybenzyl,
o,m,p-triimethoxybenzyl and ortho-, metaor para-mono,
di- or tri-Cr^alkylphenyl, such as p-methyl,
m,m-diethylphenyl; or a pharmaceutically acceptable
salt thereof. Another interesting genus is the
compounds of formula (Ib):wherein R2 is selected from
H; CrC 6alkyl; C4-C6cycloalkyl; cycloalkylalkyl, e.g.,
cyclopropylmethyl; (CH2)2-4OR2i , where R2i is H,
methyl, ethyl, propyl and /-propyl; 11 and R5 is
unsubstituted 1H-indol-3-yl, benzofuran-3-yl or
quinolin-3-yl, or substituted 1H-indol- 



3-yl, such as 5-fluoro-1H-indol-3-yl or
5-methoxy-1H-indol-3-yl, benzofuran-3-yl or
quinolin-3-yl; or a pharmaceutically acceptable salt
thereof. Another interesting genus of hydroxamate
compounds are the compounds of formula (Ic): wherein
the ring containing Z1 is aromatic or non-aromatic,
which non-aromatic rings are saturated or unsaturated,
Z1 is O, S or N-R20; R18 is H; halo; Cr C6alkyl
(methyl, ethyl, f-butyl); C3-C7cycloalkyl; aryl, e.g.,
unsubstituted phenyl or phenyl substituted by 4-OCH 3
or 4-CF3; or heteroaryl, such as 2-furanyl,
2-thiophenyl or 2-, 3- or 4-pyridyl; R20 is H; d-C
balkyl; e.g., cyclopropylmethyl; aryl; heteroaryl;
arylalkyl, e.g., benzyl; heteroarylalkyl, e.g.,
pyridylmethyl; acyl, e.g., acetyl, propionyl and
benzoyl; or sulfonyl, e.g., methanesulfonyl,
ethanesulfonyl, benzenesulfonyl and toluenesulfonyl;
A1 is 1, 2 or 3 substituents which are independently
H; -OR19; halo; alkylamino; aminoalkyl; halo; or
heteroarylalkyl, e.g., pyridylmethyl;Rig is selected
from H; Cr C6alkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; aryl; heteroaryl; arylalkyl,
e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl and
-(CH2CH=CH(CH 3)(CH2))1-3H; R2 is selected from H, Cr
C6alkyl, C4-C9cycloalkyl, C4-C9heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, -(CH2)nC(O)R 6, amino acyl and
-(CH2)nR7; v is O, 1 or 2 ; p is 0-3; and q is 1-5 and
r is 0; or q is 0 and r is 1-5; or a pharmaceutically
acceptable salt thereof. The other variable
substituents are as defined above. Especially useful
compounds of formula (Ic), are those wherein R2 is H,
or -(CH 2)pCH2OH, wherein p is 1-3, especially those
wherein R1 is H; such as those wherein R1 is H and X
and Y are each H, and wherein q is 1-3 and r is 0 or
wherein q is 0 and r is 1-3, especially those wherein
Z1 is N-R20. Among these compounds R2 is preferably H
or -CH2- CH2-OH and the sum of q and r is preferably
1. Another interesting genus of hydroxamate compounds
are the compounds of formula (Id): wherein Z1 is O, S
or N-R20; R18 is H; halo; d-C alkyl (methyl, ethyl,
f-butyl); C3-C7cycloalkyl; aryl, e.g., unsubstituted
phenyl or phenyl substituted by 4-OCH 3 or 4-CF 3; or
heteroaryl; R20 is H; CrC 6alkyl, CrC 6alkyl-C
3-C9cycloalkyl, e.g., cyclopropylmethyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl; heteroarylalkyl,
e.g., pyridylmethyl; acyl, e.g., acetyl, propionyl and
benzoyl; or sulfonyl, e.g., methanesulfonyl,
ethanesulfonyl, benzenesulfonyl, toluenesulfonyl);A1
is 1, 2 or 3 substituents which are independently H,
C1-C6SlKyI, -OR 19 or halo; R19 is selected from H;
C1-C6SlKyI; C4-C9cycloalKyl; C4-C9heterocycloalKyl;
aryl; heteroaryl; arylalKyl, e.g., benzyl; and
heteroarylalKyl, e.g., pyridylmethyl; p is 0-3; and q
is 1-5 and r is 0; or q is 0 and r is 1-5; or a
pharmaceutically acceptable salt thereof. The other
variable substituents are as defined above. Especially
useful compounds of formula (Id), are those wherein R2
is H or -(CH 2)PCH2OH, wherein p is 1-3, especially
those wherein R1 is H; such as those wherein R1 is H
and X and Y are each H, and wherein q is 1-3 and r is
0 or wherein q is 0 and r is 1-3. Among these
compounds R2 is preferably H or -CH2-CH 2-OH and the
sum of q and r is preferably 1. The present invention
further relates to compounds of the formula (Ie): or a
pharmaceutically acceptable salt thereof. The variable
substituents are as defined above. Especially useful
compounds of formula (Ie), are those wherein R18 is H,
fluoro, chloro, bromo, a C1-C4BlKyI group, a
substituted C1-C4BlKyI group, a C3-C7cycloalKyl group,
unsubstituted phenyl, phenyl substituted in the para
position, or a heteroaryl, e.g., pyridyl, ring.
Another group of useful compounds of formula (Ie), are
those wherein R2 is H or -(CH 2)pCH2OH, wherein p is
1-3, especially those wherein R1 is H; such as those
wherein R1 is H and X and Y are each H, and wherein q
is 1-3 and r is 0 or wherein q is 0 and r is 1-3.
Among these compounds R2 is preferably H or
-CH2-CH2-OH and the sum of q and r is preferably 1.
Among these compounds p is preferably 1 and R3 and R4
are preferably H.Another group of useful compounds of
formula (Ie), are those wherein R18 is H, methyl,
ethyl, f-butyl, trifluoromethyl, cyclohexyl, phenyl,
4-methoxyphenyl, 4-trifluoromethylphenyl, 2-furanyl,
2-thiophenyl, or 2-, 3- or 4-pyridyl wherein the
2-furanyl, 2-thiophenyl and 2-, 3- or 4-pyridyl
substituents are unsubstituted or substituted as
described above for heteroaryl rings; R2 is H or
-(CH2)pCH2OH, wherein p is 1-3; especially those
wherein R1 is H and X and Y are each H, and wherein q
is 1-3 and r is 0 or wherein q is 0 and r is 1-3.
Among these compounds R2 is preferably H or
-CH2-CH2-OH and the sum of q and r is preferably 1.
Those compounds of formula (Ie), wherein R20 is H or
d-C alkyl, especially H, are important members of each
of the subgenuses of compounds of formula (Ie)
described above.
L/-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1H-indol-3-yl)et
hyl]-amino]methyl]phenyl]-2E-2- propenamide,
L/-hydroxy-3-[4-[[[2-(1H-indol-3-yl)ethyl]-amino]methy
l]phenyl]-2E-2- propenamide and
L/-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)-ethyl]-a
mino]methyl]phenyl]- 2-2-propenamide or a
pharmaceutically acceptable salt thereof, are
important compounds of formula (Ie). The present
invention further relates to the compounds of the
formula (If): or a pharmaceutically acceptable salt
thereof. The variable substituents are as defined
above. Useful compounds of formula (If), are include
those wherein R2 is H or -(CH2)pCH2OH, wherein p is
1-3, especially those wherein R1 is H; such as those
wherein R1 is H and X and Y are each H, and wherein q
is 1-3 and r is 0 or wherein q is 0 and r is 1-3.
Among these compounds R2 is preferably H or
-CH2-CH2-OH and the sum of q and r is preferably 1.
L/-hydroxy-3-[4-[[[2-(benzofur-3-yl)-ethyl]-amino]meth
yl]phenyl]-2E-2-propenamide or a pharmaceutically
acceptable salt thereof, is an important compound of
formula (If).The compounds described above are often
used in the form of a pharmaceutically 



acceptable salt. Pharmaceutically acceptable salts
include, when appropriate, pharmaceutically acceptable
base addition salts and acid addition salts, e.g.,
metal salts, such as alkali and alkaline earth metal
salts, ammonium salts, organic amine addition salts
and amino acid addition salts and sulfonate salts.
Acid addition salts include inorganic acid addition
salts, such as hydrochloride, sulfate and phosphate;
and organic acid addition salts, such as alkyl
sulfonate, arylsulfonate, acetate, maleate, fumarate,
tartrate, citrate and lactate. Examples of metal salts
are alkali metal salts, such as lithium salt, sodium
salt and potassium salt; alkaline earth metal salts,
such as magnesium salt and calcium salt, aluminum salt
and zinc salt. Examples of ammonium salts are ammonium
salt and tetramethylammonium salt. Examples of organic
amine addition salts are salts with morpholine and
piperidine. Examples of amino acid addition salts are
salts with glycine, phenylalanine, glutamic acid and
lysine. Sulfonate salts include mesylate, tosylate and
benzene sulfonic acid salts. Additional HDAI compounds
within the scope of formula (I), and their synthesis,
are disclosed in WO 02/22577. Two preferred compounds
within the scope of WO 02/22577 are:
L/-hydroxy-3-[4-[(2-hydroxyethyl){2-(1/-/-indol-3-yl)e
thyl]-amino]methyl]phenyl]-2E-2- propenamide, or a
pharmaceutically acceptable salt thereof; and
L/-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)-ethyl]-a
mino]methyl]phenyl]-2E-2- propenamide, or a
pharmaceutically acceptable salt thereof.The present
invention pertains in particular to the use of HDAC
inhibitors for the preparation of a medicament for the
treatment of gastrointestinal cancer. An HDAC
inhibitor as used for the present invention displays
in the assay described above preferably an IC50 value
between 50 and 2500 nM, more preferably between 250
and 2000 nM, and most preferably between 500 and 1250
nM. Furthermore, the invention relates to a method of
treating gastrointestinal cancer, especially
hepatocellular carcinoma or pancreatic cancer,
comprising administering a therapeutically effective
amount of an HDAC inhibitor to a warm-blooded animal,
in particular a human, in need thereof, preferably a
therapeutically effective amount of a compound of
formula (I), as defined above, or the salt of such
compound having at least one salt-forming group, to a
warm-blooded animal, preferably a human, in need
thereof. The term "treatment", as used herein,
comprises the treatment of patients having
gastrointestinal cancer or being in a pre-stage of
said cancer which effects the delay of progression of
the disease in said patients. The present invention
provides a method of treating gastrointestinal cancer,
especially hepatocellular carcinoma or pancreatic
cancer, comprising administering an HDAC inhibitor in
an amount which is therapeutically effective against
gastrointestinal cancer, especially hepatocellular
carcinoma or pancreatic cancer, to a warm-blooded
animal in need thereof. The person skilled in the
pertinent art is fully enabled to select relevant test
models to prove the hereinbefore and hereinafter
mentioned beneficial effects on gastrointestinal
cancer, of a compound inhibiting the HDAC activity.
The pharmacological activity of a compound inhibiting
the HDAC activity may, e.g., be demonstrated in a
suitable clinical study or by means of the Examples
described below. The present invention also provides
the use of a compound of formula (I), as defined
herein, and the use of a COMBINATION OF THE INVENTION
for the preparation of a medicament for the treatment
of lymphoproliferative diseases.Examples Example 1
Monolayer Growth Inhibition Assay The MTT is a
colorimetric assay to determine the cell proliferation
rate. The yellow tetrazolium MTT (3-(4,
5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium
bromide) is reduced by metabolically active cells, in
part by the action of dehydrogenase enzymes, to
generate reducing equivalents such as NADH and NADPH.
The resulting intracellular purple formazan can be
solubilized and quantified by spectrophotometric
means. The signals produced is directly proportional
to the cell numbers. Describing the MTT assay in
detail, experiments were done using six-point or 9
point drug titrations in multi-well tissue culture
dishes, with outer rows left empty. Cells were
suspended in complete media at densities of between
103 and 104 cell/ml, respectively, and added per well.
The appropriate medium (200 ml) was then added.
Twenty-four hours later, 10 ml of MTS solution , were
added to one plates to determine the activity at the
time of compound addition (T0) . This plate was
incubated at 370C for 4 hours and the optical density
was measured on a Molecular Devices Thermomax at 490
nm using the Softmax program. The T0 plate served as a
reference for initial activity at the beginning of the
experiment. Compound addition began 24 hours after
seeding, the same time as the T0 determination. Serial
dilutions at 4-fold 2-fold, 1-fold, 0.5-fold,
0.25-fold and 0.1 25-fold of previously determined
IC50 values of each compound were made in a 96-deep
well plate with the highest concentrations on the edge
of the plate. Each of the six dilutions were added in
triplicate and complete medium was added to the empty
outer rows without cells. The compounds were added to
the plates singly or in combination with Compound III
(LBH589). The plates were incubated at 370C for 72
hours from seeding. The MTS solution was added (as for
the T0 plate) and read four hours later. In order to
analyze the data, the average value of media alone
(background) was subtracted from each experimental
well and the triplicate values were averaged for each
compound dilution. The following formulas were used to
calculate percent growth. If X > T0, % Growth = 100 x
((X-T0)/(GC -T0)) If X < T0, % Growth = 100 x
(X-To)/To) T0 = average value of T0 minus backgroundGC
= average value of untreated cells (in triplicate)
minus background X = average value of compound treated
cells (in triplicate) minus background IC50 the
concentration of LBH589 required to inhibit cell
growth by 50% and LD50s the concentration required to
reduce cell number (kill cells) to 50% the original
innoculum were determined. The "% Growth" was plotted
against compound concentration and used to calculate
IC50Sand LD50s , employing the user-defined spline
function in Microsoft Excel. The Anti-proliferation
and cytotoxic effects of LBH589 in a large panel of 36
colon cancer cell lines are described in the attached
Table: Colon cancer cell lines were treated with DMSO
vehicle control or varying concentrations of LBH589
for 3 days. Cell proliferation was measured on the day
of cell plating and on the third day post-treatment.
IC50 and LD50 values were calculated as described
above. LBH589 exhibits potent anti-proliferative
effect on all 36 colon cancer cell lines examined,
asdemonstrated by the low nanomolar concentrations of
IC50 values. LBH589 also exhibits potent cytotoxic
effect in the great majority of the colon cancer cell
lines tested with LD50 < 1 mM (n=31). Example 2 Female
athymic nude mice were implanted subcutaneously with
HCT1 16 colon cancer cells. When tumors reached a
medan tumor volume of 120 mm3, mice were randomized
into 



groups of 8 mice. Mice were treated with LBH589 at 5,
10 or 20 mg/kg intravenously (iv) 5 times a week for 3
weeks or 75 mg/kg of 5-Fluorouracil intravenously once
a week for 3 weeks. Animals were calipered weekly.
Compound activity was determined as the percent change
in tumor volume of treated animals over control
animals (%T/C). The percentage of regression was
determined as the percent change in the final tumor
volume at the end of the study over the starting tumor
volume. Treatment with LBH589 at 5 or 10 mg/kg
inhibited HCT1 16 tumor growth with %T/C of 17% and 6%
respectively. Treatment with LBH589 at 20 mg/kg
resulted in tumor regression of 8%. The results are
described in Figure 1. Example 3 Female athymic nude
mice were implanted subcutaneously with Colo205 colon
cancer cells. When tumors reached a medan tumor volume
of 220 mm3, mice were randomized into groups of 10
mice. Mice were treated with LBH589 at 30 mg/kg
intravenously on Monday, Wednesday, Friday per week
for 3 weeks, 75 mg/kg of 5-Fluorouracil
intraperitoneal^ once a week for 3 weeks, or
combination of the two agents. For tumor growth
inhibition (Figure 2A), compound activity was measured
as the percent change in tumor volume of treated
animals over control animals (%T/C). The percentage of
regression was determined as the percent change in the
final tumor volume at the end of the study over the
starting tumor volume. For tumor growth delay (Figure
2B), compound activity was measured as the change in
median calculated time to the study end point (TTE),
which was predefined as tumor volume of 1000 mm3.
Median TTE for vehicle, LBH, 5-FU, and combined
treatment was 39.5 days, 32.9 days, 44.5 days, and
57.1 days respectively. Treatment with LBH589 or 5-FU
single agent led to tumor growth inhibition (TGI) and
tumor growth delay (TGD). More importantly, the
combined treatment significantly enhanced both TGI and
TGD. Figure 2 illustrates the results.Example 4
Pancreatic cancer cell lines were treated with DMSO
vehicle control or varying concentrations of LBH589
for 3 days. Cell proliferation was measured on the day
of cell plating and on the third day post-treatment.
IC50 and LD50 values were calculated as described
above. LBH589 exhibits potent antiproliferative effect
on all 12 pancreatic cancer cell lines examined, as
demonstrated by the low nanomolar concentrations of
IC50 values. LBH589 also exhibits strong cytotoxic
effect in the majority of the pancreatic cancer cell
lines tested with LD50 < 1 mM (n=10). Table 2
describes the anti-proliferative and cytotoxic effects
of LBH589 in a panel of 12 pancreatic cancer cell
lines. A panel of 19 pancreatic cancer cell lines was
independently assessed in cell proliferation assays.
Cells were treated with DMSO vehicle control or
varying concentrations of LBH589 for 6 days.
Consistent with results presented in Table 2, LBH589
exhibits potent anti proliferative effect on all 19
pancreatic cancer cell lines, showing low nanomolar
concentrations of IC50 values. LBH589 also exhibits
potent cytotoxic effect in 18 of the 19 pancreatic
cancer cell lines, with LD50 < 1 mM. The results are
described in Figure 3.What is Claimed : 1. The use of
an HDAC inhibitor for the preparation of a medicament
for the treatment of gastrointestinal cancer. 2. Use
according to Claim 1, wherein the HDAC inhibitor is a
compound of the formula (I): wherein R1 is H; halo; or
a straight-chain Ci-C 6alkyl, especially methyl, ethyl
or n-propyl, which methyl, ethyl and n-propyl
substituents are unsubstituted or substituted by one
or more substituents described below for alkyl
substituents; R2 is selected from H; Cr C10alkyl,
preferably d-C balkyl, e.g., methyl, ethyl or -CH2CH2-
OH; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
C4-C9heterocycloalkylalkyl; cycloalkylalkyl, e.g.,
cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g.,
benzyl; heteroarylalkyl, e.g., pyridylmethyl;
-(CH2)nC(O)R6; -(CH2)nOC(O)R 6; amino acyl;
HON-C(O)-CH=C(R 1)-aryl-alkyl-; and -(CH2)nR7; R3 and
R4 are the same or different and, independently, H;
Ci-C 6alkyl; acyl; or acylamino; or R3 and R4,
together with the carbon to which they are bound,
represent C=O, C=S or C=NR8; or R2, together with the
nitrogen to which it is bound, and R3, together with
the carbon to which it is bound, can form a
C4-C9heterocycloalkyl; a heteroaryl; a polyheteroaryl;
a non-aromatic polyheterocycle; or a mixed aryl and
non-aryl polyheterocycle ring; R5 is selected from H;
Cr C6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
acyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroarylalkyl, e.g., pyridylmethyl; aromatic
polycycles; non-aromatic polycycles; mixed aryl and
non-aryl polycycles; polyheteroaryl; non-aromatic
polyheterocycles; and mixed aryl and non-aryl
polyheterocycles;n, r , n2 and n3 are the same or
different and independently selected from 0-6, when is
1-6, each carbon atom can be optionally and
independently substituted with R3 and/or R4; X and Y
are the same or different and independently selected
from H; halo; Ci-C 4alkyl, such as CH3 and CF3; NO2;
C(O)Ri; OR9; SR9; CN; and NR10Rn; R6 is selected from
H; Ci-C 6alkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; cycloalkylalkyl, e.g.,
cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g.,
benzyl and 2-phenylethenyl; heteroarylalkyl, e.g.,
pyridylmethyl; OR12; and NR13R14 ; R7 is selected from
OR15; SR15; S(O)R 16 ; SO2R17; NR13R14 ; and
NR12SO2R6; R8 is selected from H; OR15; NR13R14 ; d-C
6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl; and
heteroarylalkyl, e.g., pyridylmethyl; R9 is selected
from Ci-C 4alkyl, e.g., CH3 and CF3; C(O)-alkyl, e.g.,
C(O)CH 3; and C(O)CF 3; R10 and R1 1 are the same or
different and independently selected from H;
C1-C4alkyl; and -C(O)-alkyl; R12 is selected from H;
Cr C6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
C4-C9heterocycloalkylalkyl; aryl; mixed aryl and
non-aryl polycycle; heteroaryl; arylalkyl, e.g.,
benzyl; and heteroarylalkyl, e.g., pyridylmethyl; R13
and R14 are the same or different and independently
selected from H; Cr C6alkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; aryl; heteroaryl; arylalkyl,
e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl;
amino acyl; or R13 and R14 , together with the
nitrogen to which they are bound, are
C4-C9heterocycloalkyl; heteroaryl; polyheteroaryl;
non-aromatic polyheterocycle; or mixed aryl and
non-aryl polyheterocycle; R15 is selected from H; Ci-C
6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl;
heteroaryl; arylalkyl; heteroarylalkyl; and (CH2)mZR12
; R16 is selected from C^Cealkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; aryl; heteroaryl;
polyheteroaryl; arylalkyl; heteroarylalkyl; and
(CH2)mZR12 ; R17 is selected from C^Cealkyl;
C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl; aromatic



polycycles; heteroaryl; arylalkyl; heteroarylalkyl;
polyheteroaryl and NR13R14 ; m is an integer selected
from 0-6; and Z is selected from O; NR13; S; and S(O),
pharmaceutically acceptable salt thereof.3. Use
according to Claim 2, wherein the compound of formula
(I) is L/-hydroxy-3-[4-[[[2- (2-methyl-1
H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2-2-propenam
ide having the formula (III): or a pharmaceutically
acceptable salt thereof. 4. Use according to any one
of Claims 1 to 3, wherein the gastrointestinal cancer
is hepatocellular carcinoma or pancreatic cancer. 5.
Use according to any one of Claims 1 to 3, wherein the
warm-blooded animal is a human. 6. A method of
treating gastrointestinal cancer comprising
administering a therapeutically effective amount of an
HDAC inhibitor to a warm-blooded animal in need
thereof. 7. A method according to Claim 6, comprising
administering a therapeutically effective amount of a
compound of formula (I): wherein R1 is H; halo; or a
straight-chain d-C 6alkyl, especially methyl, ethyl or
n-propyl, which methyl, ethyl and n-propyl
substituents are unsubstituted or substituted by one
or more substituents described below for alkyl
substituents; R2 is selected from H; CrC 10alkyl,
preferably CrC 6alkyl, e.g., methyl, ethyl Or -CH2CH2-
OH; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
C4-C9heterocycloalkylalkyl; cycloalkylalkyl, e.g.,
cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g.,
benzyl;heteroarylalkyl, e.g., pyridylmethyl;
-(CH2)nC(O)R6; -(CH2)nOC(O)R 6; amino acyl;
HON-C(O)-CH=C(R 1)-aryl-alkyl-; and -(CH2)nR7; R3 and
R4 are the same or different and, independently, H; Ct
C6alkyl; acyl; or acylamino; or R3 and R4, together
with the carbon to which they are bound, represent
C=O, C=S or C=NR8; or R2, together with the nitrogen
to which it is bound, and R3, together with the carbon
to which it is bound, can form a
C4-C9heterocycloalkyl; a heteroaryl; a polyheteroaryl;
a non-aromatic polyheterocycle; or a mixed aryl and
non-aryl polyheterocycle ring; R5 is selected from H;
CrC 6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
acyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroarylalkyl, e.g., pyridylmethyl; aromatic
polycycles; non-aromatic polycycles; mixed aryl and
non-aryl polycycles; polyheteroaryl; non-aromatic
polyheterocycles; and mixed aryl and non-aryl
polyheterocycles; n, n n2 and n3 are the same or
different and independently selected from 0-6, when
n-i is 1-6, each carbon atom can be optionally and
independently substituted with R3 and/or R4; X and Y
are the same or different and independently selected
from H; halo; Ct C4alkyl, such as CH3 and CF3; NO2;
C(O)R1; OR9; SR9; CN; and NR10Rn; R6 is selected from
H; Ct C6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
cycloalkylalkyl, e.g., cyclopropylmethyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl and
2-phenylethenyl; heteroarylalkyl, e.g., pyridylmethyl;
OR12 ; and NR13R14 ; R7 is selected from OR15; SR15;
S(O)R16 ; SO2R17 ; NR13R14 ; and NR12SO2R6; R8 is
selected from H; OR15 ; NR13R14 ; d-C 6alkyl;
C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl; and
heteroarylalkyl, e.g., pyridylmethyl; R9 is selected
from Ci-C 4alkyl, e.g., CH3 and CF3; C(O)-alkyl, e.g.,
C(O)CH3; and C(O)CF 3; R10 and R1 1 are the same or
different and independently selected from H; Ct
C4alkyl; and -C(O)-alkyl; R12 is selected from H; Ct
C6alkyl; C4-C9cycloalkyl; C4-C9heterocycloalkyl;
C4-C9heterocycloalkylalkyl; aryl; mixed aryl and
non-aryl polycycle; heteroaryl; arylalkyl, e.g.,
benzyl; and heteroarylalkyl, e.g., pyridylmethyl;Ri3
and Ri4 are the same or different and independently
selected from H; Ct C6alkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; aryl; heteroaryl; arylalkyl,
e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl;
amino acyl; or Ri3 and R14, together with the nitrogen
to which they are bound, are C4-C9heterocycloalkyl;
heteroaryl; polyheteroaryl; non-aromatic
polyheterocycle; or mixed aryl and non-aryl
polyheterocycle; Ri 5 is selected from H; Ct C6alkyl;
C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl;
heteroaryl; arylalkyl; heteroarylalkyl; and (CH2)mZR12
; Ri6 is selected from Ci-C 6alkyl; C4-C9cycloalkyl;
C4-C9heterocycloalkyl; aryl; heteroaryl;
polyheteroaryl; arylalkyl; heteroarylalkyl; and
(CH2)mZR12; R17 is selected from Ci-C 6alkyl;
C4-C9cycloalkyl; C4-C9heterocycloalkyl; aryl; aromatic
polycycles; heteroaryl; arylalkyl; heteroarylalkyl;
polyheteroaryl and NR13R14 ; m is an integer selected
from 0-6; and Z is selected from O; NR13; S; and S(O),
or a pharmaceutically acceptable salt thereof to a
warm-blooded animal in need thereof. 8. The method
according to claim 6, wherein the compound of formula
(I) is L/-hydroxy- 3-[4-[[[2-(2-methyl-1
H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2-2-propenam
ide having the formula (III): or a pharmaceutically
acceptable salt thereof. 9. The method according to
claim 6, wherein the gastrointestinal cancer is
hepatocellular carcinoma or pancreatic cancer. 10. The
method according to claim 6, wherein the warm-blooded
animal is a human. 


