
METHODS FOR MAKING FOAMS USING BLOWING AGENTS
COMPRISING UNSATURATED FLUOROCARBONS CROSS REFERENCE
TO RELATED APPLICATION(S) This application claims the
benefit of priority of U.S. Provisional Application
60/732,771 , filed November 1, 2005, and incorporated
herein by reference, and is further related to
co-filed and jointly owned application titled Blowing
Agents for Forming Foam Comprising Unsaturated
Fluorocarbons, (Attorney Docket No. FL1 184 US NA) and
further related to co-filed and jointly owned
application also titled Blowing Agents for Forming
Foam Comprising Unsaturated Fluorocarbons (Attorney
Docket No. FL1318 US NA), both of which are also
incorporated herein by reference. FIELD OF THE
INVENTION The disclosure herein relates to blowing
agent compositions comprising unsaturated
fluorocarbons and/or unsaturated hydrofluorocarbons.
The disclosure herein further relates to the use of
the blowing agent compositions in the process for
manufacturing plastic foams. BACKGROUND OF THE
INVENTION Closed-cell polyisocyanate-based foams are
widely used for insulation purposes, for example, in
building construction and in the manufacture of energy
efficient electrical appliances. In the construction
industry, polyurethane (polyisocyanurate) board stock
is used in roofing and siding for its insulation and
load-carrying capabilities. Poured and sprayed
polyurethane foams are widely used for a variety of
applications including insulating roofs, insulating
large structures such as storage tanks, insulating
appliances such as refrigerators and freezers,
insulating refrigerated trucks and railcars, etc.All
of these various types of polyurethane foams require
blowing (expansion) agents for their manufacture.
Insulating foams depend on the use of halocarbon
blowing agents, not only to foam the polymer, but
primarily for their low vapor thermal conductivity, a
very important characteristic for insulation value.
Historically, polyurethane foams used CFCs
(chlorofluorocarbons, for example CFC-1 1,
trichlorofluoromethane) and HCFCs
(hydrochlorofluorocarbons, for example HCFC-141b, 1,1-
dichloro-1-fluoroethane) as the primary blowing agent.
However, due to the implication of chlorine-containing
molecules such as the CFCs and HCFCs in the
destruction of stratospheric ozone, the production and
use of CFCs and HCFCs has been restricted by the
Montreal Protocol. More recently, hydrofluorocarbons
(HFCs), which do not contribute to the destruction of
stratospheric ozone, have been employed as blowing
agents for polyurethane foams. An example of an HFC
employed in this application is HFC-245fa (1,1 , 1
,3,3-pentafluoropropane). A second type of insulating
foam is thermoplastic foam, primarily polystyrene
foam. Polyolefin foams (polystyrene, polyethylene, and
polypropylene) are widely used in insulation and
packaging applications. These thermoplastic foams were
generally made with CFC-1 2 (dichlorodifluoromethane)
as the blowing agent. More recently HCFCs (HCFC-22,
chlorodifluoromethane) or blends of HCFCs
(HCFC-22/HCFC- 142b) or HFCs (HFC-152a) have been
employed as blowing agents for polystyrene. A third
important type of insulating foam is phenolic foam.
These foams, which have very attractive flammability
characteristics, were generally made with CFC-1 1
(trichlorofluoromethane) and CFC-1 13 (1,1 ,2-
trichloro-1 ,2,2-trifluoroethane) blowing agents In
addition to closed-cell foams, open-cell foams are
also of commercial interest, for example in the
production of fluid-absorbent articles. U.S. Patent
6,703,431 (Dietzen, et. al.) describes open-cell foams
based on thermoplastics polymers that are useful for
fluidabsorbent hygiene articles such as wound contact
materials. U.S. Patent 6,071 ,580 (Bland, et. al.)
describes absorbent extruded thermoplasticfoams which
can be employed in various absorbency applications.
Opencell foams have also found application in
evacuated or vacuum panel technologies, for example in
the production of evacuated insulation panels as
described in U.S. Patent 5,977,271 (Malone). Using
open-cell foams in evacuated insulation panels, it has
been possible to obtain R values of 10 to 15 per inch
of thickness depending upon the evacuation or vacuum
level, polymer type, cell size, density, and open cell
content of the foam. These open-cell foams have
traditionally been produced employing CFCs, HCFCs, or
more recently, HFCs as blowing agents. Multimodal
foams are also of commercial interest, and are
described, for example, in U.S. Patent 6,787,580
(Chonde, et. al.) and U.S. Patent 5,332,761 (Paquet,
et. al.). A multimodal foam is a foam having a
multimodal cell size distribution, and such foams have
particular utility in thermally insulating articles
since they often have higher insulating values
(R-values) than analogous foams having a generally
uniform cell size distribution. These foams have been
produced employing CFCs, HCFCs, and, more recently,
HFCs as the blowing agent. As discussed above, the
production of various types of foams historically
employed CFCs as the blowing agent. In general, the
CFCs produce foams exhibiting good thermal insulation,
low flammability and excellent dimensional stability.
However, despite these advantages the CFCs have fallen
into disfavor due to their implication in the
destruction of stratospheric ozone, as well as their
implication in contributing to global warming. HCFCs
have been proposed as CFC substitutes, and are
currently employed as foam blowing agents. However,
the HCFCs have also been shown to contribute to the
depletion of stratospheric ozone, and as a result
their use has come under scrutiny, and the widespread
use of HCFCs is scheduled for eventual phase out under
the Montreal Protocol. More recently HFCs have been
proposed and employed as foam blowing agents. The HFCs
do not contribute to the destruction of stratospheric
ozone, but are of concern due to their contribution to
the "greenhouse effect", i.e., they contribute to
global warming. As a result oftheir contribution to
global warming, the HFCs have come under scrutiny, and
their widespread use may also be limited in the
future. Hydrocarbons have also been proposed as foam
blowing agents. However, these compounds are
flammable, and many are photochemically reactive, and
as a result contribute to the production of ground
level ozone (i.e., smog). Such compounds are typically
referred to as volatile organic compounds (VOCs), and
are subject to environmental regulations. There is
need for producing foams that provide low
flammability, good thermal insulation and high
dimensional stability by using a blowing agent that
has substantially no ozone depletion potential (ODP)
and no or very low global warming potential (GWP).
There is also need to provide a process for producing
plastic foams employing a blowing agent which has
significantly less photochemical reactivity than the
hydrocarbons, and hence does not contribute to the
formation of ambient ozone and ground level smog.
SUMMARY OF THE INVENTION One aspect is for a blowing
agent comprising at least one fluorocarbon or
hydrofluorocarbon selected from the group consisting
of: (i) a hydrofluorocarbon having the formula E- or
Z-R1CH=CHR2, wherein R1 and R2 are, independently, Ci
to C6 perfluoroalkyl groups; and (ii) a fluorocarbon
or hydrofluorocarbon selected from the group
consisting of CF3CF=CHF, CF3CH=CF2, CHF2CF=CF2,
CHF2CH=CHF, CF3CF=CH2, CF3CH=CHF, CH2FCF=CF2,
CHF2CF=CHF, CHF2CF=CH2, CF3CH=CH2, CH3CF=CF2,
CH2FCHCF2, CH2FCF=CHF, CHF2CH=CHF1 CF3CF=CFCF3,
CF3CF2CF=CF2, CF3CF=CHCF3, CF3CF2CF=CH2, CF3CH=CHCF3,
CF3CF2CH=CH2, CF2=CHCF2CF3, CF2=CFCHFCF 3,
CF2=CFCF2CHF2, CHF2CH=CHCF3, (CFs)2C=CHCF3,
CF3CF=CHCF2CF3, CF3CH=CFCF2CF3, (CF3)2CFCH=CH2,
CF3CF2CF2CH=CH2,CF3(CF2)SCF=CF2, CF3CF2CF=CFCF 2CF3,
(CF3)2C=C(CF3)2, (CFS)2CFCF=CHCF 3, CF2=CFCF2CH2F,
CF2=CFCHFCHF 2 CH2=C(CFs)2, CH2CF2CF=CF2, CH2FCF=CFCHF
2, CH2FCF2CF=CF2, CF2=C(CF3)(CH3) , CH2=C(CHF2)(CF3) ,
CH2=CHCF2CHF2, CF2=C(CHF2)(CH3) , CHF=C(CFs)(CH3) ,
CH2=C(CHF2)2, CF3CF=CFCHs, CHsCF=CHCF3, CF2=CFCF
2CF2CF3 1 CHF=CFCF 2CF2CF3, CF2=CHCF 2CF2CF3 1
CF2=CFCF 2CF2CHF 2, CHF 2CF=CFCF 2CFS1 CF3CF=CFCF 2CHF
2, CF3CF=CFCHFCFS, CHF=CFCF(CFS) 2, CF2=CFCH(CFS) 2,
CF3CH=C(CFs)2, CF2=CHCF(CFs)2, CH2=CFCF2CF2CF3,
CHF=CFCF 2CF2CHF 2 1 CH2=C(CF 3)CF 2CF3,
CF2=CHCH(CF3)2, CHF=CHCF(CF 3) 2, CF2=C(CF3)CH2CF3,
CH2=CFCF 2CF2CHF 2 1 CF2=CHCF 2CH2CFS,
CF3CF=C(CFs)(CH3) , CH2=CFCH(CFs)2, CHF=CHCH(CF 3)2,
CH2FCH=C(CFs)2, CH3CF=C(CFs)2, CH2=CHCF 2CHFCF 3,
CH2C(CF3)CH2CF3, (CFs)2C=CHC2F5, (CF3)2CFCF=CHCF 3,
CH2=CHC(CFs)3, (CFs)2C=C(CHs)(CF3) , CH2=CFCF 2CH(CFS)
2 1 CF3CF=C(CH 3)CF 2CFS, CFsCH=CHCH(CF3)2, CH2=CHCF
2CF2CF2CHF 2, (CF 3)2C=CHCF 2CHS, CH2=C(CF 3)CH 2C2F5,
CH2=CHCH2CF C2Fs, CH2=CHCH2CF2C2F5, CF3CF2CF=CFC2H5,
CH2=CHCH2CF(CF3)2, CF3CF=CHCH(CF 3)(CH 3) ,
(CF3)2C=CFC2H5, cyclo- CF2CF2CF2CH=CH-,
cycio-CF2CF2CH=CH-, CF3CF2CF2C(CHS)=CH 2,
CF3CF2CF2CH=CHCH 3, cyclo- CF2CF2CF=CF-,
CyCIo-CF2CF=CFCF2CF2- , cyclo- CF2CF=CFCF 2CF2CF2 1
CFSCF 2CF2CF2CH=CH 2, CF3CH=CHCF 2CFS,
CF3CF2CH=CHCF2CFs, CF3CH=CHCF2CF2CFs, CF3CF=CFC2F5,
CF3CF=CFCF 2CF2C2F5 1 CF3CF2CF=CFCF 2C2F5,
CF3CH=CFCF2CF2C2F5, CF3CF=CHCF2CF2C2F5, CFSCF 2CH=CFCF
2C2F5, CF3CF2CF=CHCF 2C2F5,C2F5CF2CF=CHCH3,
C2F5CF=CHCH3, (CF3)2C=CHCH3, CF3C(CHs)=CHCF3,
CHF=CFC2F5, CHF2CF=CFCF3, (CFs)2C=CHF, CH2FCF=CFCF3,
CHF=CHCF2CF3, CHF2CH=CFCF3, CHF=CFCHFCF 3,
CF3CH=CFCHF2, CHF=CFCF2CHF2, CHF2CF=CFCHF2,
CH2CF=CFCF3, CH2FCH=CFCFs, CH2=CFCHFCF 3,
CH2=CFCF2CHF2, CF3CH=CFCH2F, CHF=CFCH2CFs,
CHF=CHCHFCFS, CHF=CHCF2CHF2, CHF2CF=CHCHF2,
CHF=CFCHFCHF 2, CF3CF=CHCH3, CF2=CHCF2Br, CHF=CBrCHF
2, CHBr=CHCF 3, CF3CBr=CFCF 3, CH2=CBrCF2CF3,
CHBr=CHCF2CF3, CH2=CHCF2CF2Br, CH2=CHCBrFCF 3,
CH3CBr=CHCF3, CF3CBr=CHCH 3, (CFs)2C=CHBr,
CF3CF=CBrCF2CF3, E-CHF2CBr=CFC2F5, ZCHF 2CBr=CFC2F5,
CF2=CBrCHFC 2F5, (CFs)2CFCBr=CH2, 



CHBr=CF(CF 2)2CHF2, CH2=CBrCF2C2F5, CF2=C(CH2Br)CF3,
CH2=C(CBrF2)CF3, (CFs)2CHCH=CHBr, (CFs)2C=CHCH2Br,
CH2=CHCF(CF3)CBrF2 1 CF2=CHCF2CH2CBrF2, CFBr=CHCF3,
CFBr=CFCF 3, CF3CF2CF2CBr=CH2, and CF3(CF2)3CBr=CH2.
Another aspect is for a closed cell foam prepared by
foaming a foamable composition in the presence of a
blowing agent described above. A further aspect is for
a foamable composition comprising a polyol and a
blowing agent described above. Another aspect is for a
foam premix composition comprising a polyol and a
blowing agent described above. t Additionally, one
aspect is for a method of forming a foam comprising:
(a) adding to a foamable composition a blowing agent
described above; and (b) reacting the foamable
composition under conditions effective to form a
foam.A further aspect is for a method of forming a
polyisocyanate-based foam comprising reacting at least
one organic polyisocyanate with at least one active
hydrogen-containing compound in the presence of a
blowing agent described above. Another aspect is for a
polyisocyanate foam produced by said method. Other
objects and advantages will become apparent to those
skilled in the art upon reference to the detailed
description that hereinafter follows. DETAILED
DESCRIPTION OF THE INVENTION Applicants specifically
incorporate the entire content of all cited references
in this disclosure. Applicants also incorporate by
reference the co-owned and concurrently filed
applications entitled "Solvent Compositions Comprising
Unsaturated Fluorinated Hydrocarbons" (Attorney Docket
# FL 1181 US PRV, US Application No. 60/732,771),
"Blowing Agents for Forming Foam Comprising
Unsaturated Fluorocarbons" (Attorney Docket # FL 1184
US PRV1US Application No. 60/732,090), "Aerosol
Propellants Comprising Unsaturated Fluorocarbons"
(Attorney Docket # FL 1185 US PRV, US Application No.
60/732,791), and "Compositions Comprising
Fluoroolefins and Uses Thereof (Attorney docket # FL
1159, US Application No. 60/732, 581). Further, when
an amount, concentration, or other value or parameter
is given as either a range, preferred range, or a list
of upper preferable values and lower preferable
values, this is to be understood as specifically
disclosing all ranges formed from any pair of any
upper range limit or preferred value and any lower
range limit or preferred value, regardless of whether
ranges are separately disclosed. Where a range of
numerical values is recited herein, unless otherwise
stated, the range is intended to include the endpoints
thereof, and all integers and fractions within the
range. It is not intended that the scope of the
invention be limited to the specific values recited
when defining a range. One aspect provides blowing
agents having the formula E- or ZR1CH= CHR2 (Formula
I), wherein R1 and R2 are, independently, Ci to
C6perfluoroalkyl groups. Examples of R1 and R2 groups
include, but are not limited to, CF3, C2F5,CF2CF2CF3,
CF(CF3)2 CF2CF2CF2CF3, CF(CF3)CF2CF3, CF2CF(CFs)2,
C(CF3)3, CF2CF2CF2CF2CF3, CF2CF2CF(CFs)2, C(CFs)2C2F5,
CF2CF2CF2CF2CF2CFS, CF(CF3) 5 CF2CF2C2F5, and
C(CF3)2CF2C2F5. Exemplary, non-limiting Formula I
compounds are presented in Table 1.BLOWING AGENTS FOR
FORMING FOAM COMPRISING UNSATURATED FLUOROCARBONS
CROSS REFERENCE TO RELATED APPLICATIONS This
application claims the benefit of priority of U.S.
Provisional Application 60/732,771 , filed November 1,
2005, and incorporated herein by reference, and is
further related to co-filed and jointly owned
application titled Blowing Agents for Forming Foam
Comprising Unsaturated Fluorocarbons, (Attorney Docket
No. FL1 184 US NA) and further related to co-filed and
jointly owned application titled Methods for Making
Foams Using Blowing Agents Comprising Unsaturated
Fluorocarbons (Attorney Docket No. FL1319 US NA), both
of which are also incorporated herein by reference.
FIELD OF THE INVENTION The disclosure herein relates
to blowing agent compositions comprising unsaturated
fluorocarbons and/or unsaturated hydrofluorocarbons.
The disclosure herein further relates to the use of
the blowing agent compositions in the process for
manufacturing plastic foams. BACKGROUND OF THE
INVENTION Closed-cell polyisocyanate-based foams are
widely used for insulation purposes, for example, in
building construction and in the manufacture of energy
efficient electrical appliances. In the construction
industry, polyurethane (polyisocyanurate) board stock
is used in roofing and siding for its insulation and
load-carrying capabilities. Poured and sprayed
polyurethane foams are widely used for a variety of
applications including insulating roofs, insulating
large structures such as storage tanks, insulating
appliances such as refrigerators and freezers,
insulating refrigerated trucks and railcars, etc.All
of these various types of polyurethane foams require
blowing (expansion) agents for their manufacture.
Insulating foams depend on the use of halocarbon
blowing agents, not only to foam the polymer, but
primarily for their low vapor thermal conductivity, a
very important characteristic for insulation value.
Historically, polyurethane foams used CFCs
(chlorofluorocarbons, for example CFC-1 1,
trichlorofluoromethane) and HCFCs
(hydrochlorofluorocarbons, for example HCFC-141b, 1,1-
dichloro-1-fluoroethane) as the primary blowing agent.
However, due to the implication of chlorine-containing
molecules such as the CFCs and HCFCs in the
destruction of stratospheric ozone, the production and
use of CFCs and HCFCs has been restricted by the
Montreal Protocol. More recently, hydrofluorocarbons
(HFCs), which do not contribute to the destruction of
stratospheric ozone, have been employed as blowing
agents for polyurethane foams. An example of an HFC
employed in this application is HFC-245fa ( 1,1 ,1
,3,3-pentafluoropropane). A second type of insulating
foam is thermoplastic foam, primarily polystyrene
foam. Polyolefin foams (polystyrene, polyethylene, and
polypropylene) are widely used in insulation and
packaging applications. These thermoplastic foams were
generally made with CFC-1 2 (dichlorodifluoromethane)
as the blowing agent. More recently HCFCs (HCFC-22,
chlorodifluoromethane) or blends of HCFCs
(HCFC-22/HCFC- 142b) or HFCs (HFC-152a) have been
employed as blowing agents for polystyrene. A third
important type of insulating foam is phenolic foam.
These foams, which have very attractive flammability
characteristics, were generally made with CFC-1 1
(trichlorofluoromethane) and CFC-1 13 ( 1 ,1 ,2-
trichloro-1 ,2,2-trifluoroethane) blowing agents In
addition to closed-cell foams, open-cell foams are
also of commercial interest, for example in the
production of fluid-absorbent articles. U.S. Patent
6,703,431 (Dietzen, et. al.) describes open-cell foams
based on thermoplastics polymers that are useful for
fluidabsorbent hygiene articles such as wound contact
materials. U.S. Patent 6,071 ,580 (Bland, et. al.)
describes absorbent extruded thermoplasticfoams which
can be employed in various absorbency applications.
Opencell foams have also found application in
evacuated or vacuum panel technologies, for example in
the production of evacuated insulation panels as
described in U.S. Patent 5,977,271 (Malone). Using
open-cell foams in evacuated insulation panels, it has
been possible to obtain R values of 10 to 15 per inch
of thickness depending upon the evacuation or vacuum
level, polymer type, cell size, density, and open cell
content of the foam. These open-cell foams have
traditionally been produced employing CFCs, HCFCs, or
more recently, HFCs as blowing agents. Multimodal
foams are also of commercial interest, and are
described, for example, in U.S. Patent 6,787,580
(Chonde, et. al.) and U.S. Patent 5,332,761 (Paquet,
et. al.). A multimodal foam is a foam having a
multimodal cell size distribution, and such foams have
particular utility in thermally insulating articles
since they often have higher insulating values
(R-values) than analogous foams having a generally
uniform cell size distribution. These foams have been
produced employing CFCs, HCFCs, and, more recently,
HFCs as the blowing agent. As discussed above, the
production of various types of foams historically
employed CFCs as the blowing agent. In general, the
CFCs produce foams exhibiting good thermal insulation,
low flammability and excellent dimensional stability.
However, despite these advantages the CFCs have fallen
into disfavor due to their implication in the
destruction of stratospheric ozone, as well as their
implication in contributing to global warming. HCFCs
have been proposed as CFC substitutes, and are
currently employed as foam blowing agents. However,
the HCFCs have also been shown to contribute to the
depletion of stratospheric ozone, and as a result
their use has come under scrutiny, and the widespread
use of HCFCs is scheduled for eventual phase out under
the Montreal Protocol. More recently HFCs have been
proposed and employed as foam blowing agents. The HFCs
do not contribute to the destruction of stratospheric
ozone, but are of concern due to their contribution to
the "greenhouse effect", i.e., they contribute to
global warming. As a result oftheir contribution to
global warming, the HFCs have come under scrutiny, and
their widespread use may also be limited in the
future. Hydrocarbons have also been proposed as foam
blowing agents. However, these compounds are
flammable, and many are photochemically reactive, and
as a result contribute to the production of ground
level ozone (i.e., smog). Such compounds are typically
referred to as volatile organic compounds (VOCs), and
are subject to environmental regulations. There is
need for producing foams that provide low
flammability, good thermal insulation and high
dimensional stability by using a blowing agent that
has substantially no ozone depletion potential (ODP)
and no or very low global warming potential (GWP).
There is also need to provide a process for producing
plastic foams employing a blowing agent which has
significantly less photochemical reactivity than the
hydrocarbons, and hence does not contribute to the
formation of ambient ozone and ground level smog.
SUMMARY OF THE INVENTION One aspect is for a blowing
agent comprising at least one fluorocarbon or
hydrofluorocarbon selected from the group consisting
of: (i) a hydrofluorocarbon having the formula E- or
Z-R1CH=CHR2, wherein R1 and R2 are, independently, Ci
to C6 perfluoroalkyl groups; and (ii) a fluorocarbon
or hydrofluorocarbon selected from the group 



consisting of CF3CF=CHF, CF3CH=CF2, CHF2CF=CF2,
CHF2CH=CHF, CF3CF=CH2, CF3CH=CHF, CH2FCF=CF2,
CHF2CH=CF2, CHF2CF=CHF, CHF2CF=CH2, CF3CH=CH2,
CH3CF=CF2, CH2FCHCF2, CH2FCF=CHF, CHF2CH=CHF,
CF3CF=CFCF 3, CF3CF2CF=CF2, CF3CF=CHCF 3,
CF3CF2CF=CH2, CF3CH=CHCF3, CF3CF2CH=CH2, CF2=CHCF2CF3,
CF2=CFCHFCF 3, CF2=CFCF2CHF2, CHF2CH=CHCF 3,
(CFs)2C=CHCF3, CF3CF=CHCF 2CF3, CF3CH=CFCF2CF3,
(CF3)2CFCH=CH2, CF3CF2CF2CH=CH2,CF3CF2CF=CFCF 2CF3 1
(CF3)2C=C(CF3)2, (CF3)2CFCF=CHCF3, CF2=CFCF2CH2F,
CF2=CFCHFCHF 2I CH2=C(CFs)2, CH2CF2CF=CF2,
CH2FCF=CFCHF2 1 CH2FCF2CF=CF2, CF2=C(CF3)(CH3) ,
CH2=C(CHF2)(CF3) , CH2=CHCF2CHF2, CF2=C(CHF2)(CH3) ,
CHF=C(CF3)(CH3) , CH2=C(CHF2)2,
CF3CF=CFCHs1CH3CF=CHCF3, CF2=CFCF 2CF2CF3 CHF=CFCF
2CF2CFS, CF2=CHCF 2CF2CFS1 CF2=CFCF 2CF2CHF 2, CHF
2CF=CFCF 2CF3 1 CF3CF=CFCF 2CHF 2, CF3CF=CFCHFCFS,
CHF=CFCF(CF 3)2I CF2=CFCH(CF3) 2, CF3CH=C(CFs)2,
CF2=CHCF(CFs)2, CH2=CFCF2CF2CF3, CHF=CFCF 2CF2CHF 2 1
CH2=C(CF 3)CF 2CF3, CF2=CHCH(CFs)2, CHF=CHCF(CFs) 2,
CF2=C(CF3)CH2CF3, CH2=CFCF 2CF2CHF 2 1 CF2=CHCF
2CH2CFS, CF3CF=C(CF3)(CH3) , CH2=CFCH(CF3)2,
CHF=CHCH(CF3)2, CH2FCH=C(CFs)2, CH3CF=C(CFs)2,
CH2=CHCF 2CHFCF 3, CH2C(CFS)CH 2CF3, (CF3)2CFCF=CHCF3,
CH2=CHC(CF3)3, (CFs)2C=C(CH3)(CF3) , CH2=CFCF 2CH(CFS)
2, CFSCF=C(CH 3)CF 2CF3, CF3CH=CHCH(CF3)2, CH2=CHCF
2CF2CF2CHF 2, CH2=CHCH 2CF2C2F5 1 CH2=CHCH 2CF2C2F5,
CF3CF2CF=CFC 2H5 1 CH2=CHCH 2CF(CFS) 2, CF3CF=CHCH(CF
3)(CH 3) , (CF3)2C=CFC2H5, cyclo- CF2CF2CF2CH=CH-,
cyclo-CF2CF2CH=CH-, CF3CF2CF2C(CHs)=CH2,
CF3CF2CF2CH=CHCH 3, cyclo- CF2CF2CF=CF-,
CyCIo-CF2CF=CFCF2CF2- , cyclo- CF2CF=CFCF 2CF2CF2 1
CF3CF2CF2CF2CH=CH 2 , CF3CH=CHCF 2CF3 1 CF3CF2CH=CHCF
2CF3, CFSCH=CHCF 2CF2CF3, CF3CF=CFC2F5,
CF3CF=CFCF2CF2C2F5, CF3CF2CF=CFCF2C2F5 CF3CH=CFCF
2CF2C2F5 1 CF3CF=CHCF 2CF2C2F5, CF3CF2CH=CFCF 2C2F5,
CFSCF 2CF=CHCF 2C2F5,C2F5CF2CF=CHCH3, C2F5CF=CHCH3,
(CF3)2C=CHCH3, CF3C(CHs)=CHCF3, CHF=CFC2F5,
CHF2CF=CFCF3, (CF3)2C=CHF, CH2FCF=CFCF3, CHF=CHCF
2CF3, CHF2CH=CFCF3, CHF=CFCHFCF3 CF3CH=CFCHF2,
CHF=CFCF2CHF2, CHF2CF=CFCHF2, CH2CF=CFCF3,
CH2FCH=CFCF3, CH2=CFCHFCF3, CH2=CFCF2CHF2,
CF3CH=CFCH2F, CHF=CFCH2CF3, CHF=CHCHFCF 3,
CHF=CHCF2CHF2, CHF2CF=CHCHF2, CHF=CFCHFCHF 2,
CF3CF=CHCH3, CF2=CHCF2Br, CHF=CBrCHF 2, CHBr=CHCF 3 1
CF3CBr=CFCF3 1 CH2=CBrCF2CF3, CHBr=CHCF 2CF3,
CH2=CHCF2CF2Br1CH2=CHCBrFCF 3, CH3CBr=CHCF3,
CF3CBr=CHCH3, (CF3)2C=CHBr, CF3CF=CBrCF2CF3,
E-CHF2CBr=CFC2F5, ZCHF2CBr= CFC2F5, CF2=CBrCHFC2F5,
(CFs)2CFCBr=CH2; CHBr=CF(CF 2)2CHF2, CH2=CBrCF2C2F5,
CF2=C(CH2Br)CF3, CH2=C(CBrF2)CF3, (CF3)2CHCH=CHBr,
(CFs)2C=CHCH2Br1 CH2=CHCF(CF3)CBrF2 1
CF2=CHCF2CH2CBrF2, CFBr=CHCF 3, CFBr=CFCF3,
CF3CF2CF2CBr=CH2, and CF3(CF2)3CBr=CH2. Another aspect
is for a closed cell foam prepared by foaming a
foamable composition in the presence of a blowing
agent described above. A further aspect is for a
foamable composition comprising a polyol and a blowing
agent described above. Another aspect is for a foam
premix composition comprising a polyol and a blowing
agent described above. Additionally, one aspect is for
a method of forming a foam comprising: (a) adding to a
foamable composition a blowing agent described above;
and (b) reacting the foamable composition under
conditions effective to form a foam.A further aspect
is for a method of forming a polyisocyanate-based foam
comprising reacting at least one organic
polyisocyanate with at least one active
hydrogen-containing compound in the presence of a
blowing agent described above. Another aspect is for a
polyisocyanate foam produced by said method. Other
objects and advantages will become apparent to those
skilled in the art upon reference to the detailed
description that hereinafter follows. DETAILED
DESCRIPTION OF THE INVENTION Applicants specifically
incorporate the entire content of all cited references
in this disclosure. Applicants also incorporate by
reference the co-owned and concurrently filed
applications entitled "Solvent Compositions Comprising
Unsaturated Fluorinated Hydrocarbons" (Attorney Docket
# FL 1181 US PRV, US Application No. 60/732,771),
"Blowing Agents for Forming Foam Comprising
Unsaturated Fluorocarbons" (Attorney Docket # FL 1184
US PRV, US Application No. 60/732,090), "Aerosol
Propellants Comprising Unsaturated Fluorocarbons"
(Attorney Docket # FL 1185 US PRV, US Application No.
60/732,791), and "Compositions Comprising
Fluoroolefins and Uses Thereof (Attorney docket # FL
1159, US Application No. 60/732,581).Further, when an
amount, concentration, or other value or parameter is
given as either a range, preferred range, or a list of
upper preferable values and lower preferable values,
this is to be understood as specifically disclosing
all ranges formed from any pair of any upper range
limit or preferred value and any lower range limit or
preferred value, regardless of whether ranges are
separately disclosed. Where a range of numerical
values is recited herein, unless otherwise stated, the
range is intended to include the endpoints thereof,
and all integers and fractions within the range. It is
not intended that the scope of the invention be
limited to the specific values recited when defining a
range. One aspect provides blowing agents having the
formula E- or ZR1CH= CHR2 (Formula I), wherein R1 and
R2 are, independently, Ci to C6perfluoroalkyl groups.
Examples of R1 and R2 groups include, but are not
limited to, CF3, C2F5,CF2CF2CF3, CF(CF3)2,
CF2CF2CF2CF3, CF(CF3)CF2CF3, CF2CF(CFs)2, C(CF3)3,
CF2CF2CF2CF2CF3, CF2CF2CF(CFs)2, C(CFs)2C2F5,
CF2CF2CF2CF2CF2CF3, CF(CF3) 5 CF2CF2C2F5, and
C(CFs)2CF2C2F5. Exemplary, non-limiting Formula I
compounds are presented in Table 1. Table 1TITLE OF
INVENTION COMPOSITIONS COMPRISING FLUOROOLEFINS AND
USES THEREOF CROSS REFERENCE(S) TO RELATED
APPLICATION(S) This application claims the priority
benefit of U.S. Provisional Application 60/732,581,
filed November 1, 2005 and of U.S. Patent Application
11/486,791 , filed July 13, 2006. FIELD OF THE
INVENTION The present invention relates to
compositions for use in refrigeration,
air-conditioning or heat pump systems wherein the
composition comprises at least one fluoroolefin. The
compositions of the present invention are useful in
processes for producing refrigeration or heat, as heat
transfer fluids and many other uses. BACKGROUND OF THE
INVENTION The refrigeration industry has been working
for the past few decades to find replacement
refrigerants for the ozone depleting
chlorofluorocarbons (CFCs) and
hydrochlorofluorocarbons (HCFCs) being phased out as a
result of the Montreal Protocol. The solution for most
refrigerant producers has been the commercialization
of hydrofluorocarbon (HFC) refrigerants. The new HFC
refrigerants, HFC- 134a being the most widely used at
this time, have zero ozone depletion potential and
thus are not affected by the current regulatory phase
out as a result of the Montreal Protocol. Further
environmental regulations may ultimately cause global
phase out of certain HFC refrigerants. Currently, the
automobile industry is facing regulations relating to
global warming potential for refrigerants used in
mobile air-conditioning. Therefore, there is a great
current need to identify new refrigerants with reduced
global warming potential for the mobile
air-conditioning market. Should the regulations be
more broadly applied in the future, an even greater
need will be felt for refrigerants that can be used in
all areas of the refrigeration and air-conditioning
industry. Currently proposed replacement refrigerants
for HFC-134a include HFC-152a, pure hydrocarbons such
as butane or propane, or"natural" refrigerants such as
CO2. Many of these suggested replacements are toxic,
flammable, and/or have low energy efficiency.
Therefore, new alternative refrigerants are being
sought. The object of the present invention is to
provide novel refrigerant compositions and heat
transfer fluid compositions that provide unique
characteristics to meet the demands of low or zero
ozone depletion potential and lower global warming
potential as compared to current refrigerants. BRIEF
SUMMARY OF THE INVENTION The present invention relates
to a refrigerant or heat transfer fluid composition
comprising at least one compound selected from the
group consisting of: (i) fluoroolefins of the formula
E- or Z-R1CH=CHR2, wherein R1 and R2 are,
independently, Ci to C6 perfluoroalkyl groups, and
wherein the total number of carbons in the compound is
at least 5; (ii) cyclic fluoroolefins of the formula
cyclo-[CX=CY(CZW) n-], wherein X, Y, Z, and W,
independently, are H or F, and n is an integer from 2
to 5; and (iii) fluoroolefins selected from the group
consisting of: 2,3,3-trifluoro-i-propene (CHF2CF=CH2);
1,1,2-trifluoro- 1-propene (CH3CF=CF2);
1,2,3-trifluoro-1-propene (CH2FCF=CF2) ;
1,1,3-trifluoro-i-propene (CH2FCH=CF 2) ;
1,3,3-trifluoro-1-propene (CHF2CH=CHF); 1,1,1
,2,3,4,4,4- octafluoro-2-butene (CF3CF=CFCF 3) ;
1,1,2,3,3,4,4,4- octafluoro-1-butene (CF3CF2CF=CF2) ;
1,1,1 ,2,4,4,4- heptafluoro-2-butene (CF3CF=CHCF 3) ;
1,2,3,3,4,4,4- heptafluoro-1-butene (CHF=CFCF 2CF3) ;
1,1 ,1,2,3,4,4- heptafluoro-2-butene (CHF2CF=CFCF 3);
1,3,3,3-tetrafluoro- 



2-(trifluoromethyl)-1-propene ((CFs)2C=CHF); 1,1
,3,3,4,4,4- heptafluoro-1-butene (CF2=CHCF2CF3) ;
1,1,2,3,4,4,4- heptafluoro-1-butene (CF2=CFCHFCF 3);
1,1,2,3,3,4,4- heptafluoro-1-butene (CF2=CFCF2CHF2) ;
2,3,3,4,4,4- hexafluoro-1-butene (CF3CF2CF=CH2);
1,3,3,4,4,4- hexafluoro-1-butene (CHF=CHCF 2CF3) ;
1,2,3,4,4,4-hexafluoro-1-butene (CHF=CFCHFCF 3);
1,2,3,3,4,4- hexafluoro-1-butene (CHF=CFCF2CHF2) ; 1,1
,2,3,4,4- hexafluoro-2-butene (CHF2CF=CFCHF 2);
1,1,1,2,3,4- hexafluoro-2-butene (CH2FCF=CFCF3); 1, 1
,1,2,4,4- 5 hexafluoro-2-butene (CHF2CH=CFCF3) ; 1,1
,1,3,4,4- hexafluoro-2-butene (CF3CH=CFCHF2); 1,1
,2,3,3,4- hexafluoro-1-butene (CF2=CFCF2CH2F); 1,1
,2,3,4,4- hexafluoro-1-butene (CF 2=CFCHFCHF 2) ;
3,3,3-trifluoro-2- (trifluoromethyl)-i-propene
(CH2=C(CF3)2) ; 1,1,1 ,2,4- 10 pentafluoro-2-butene
(CH2FCH=CFCF3); 1,1 ,1 ,3,4- pentafluoro-2-butene
(CF3CH=CFCH2F); 3,3,4,4,4- pentafluoro-1-butene
(CF3CF2CH=CH2) ; 1,1 ,1 ,4,4- pentafluoro-2-butene
(CHF2CH=CHCF 3); 1,1 ,1 ,2,3- pentafluoro-2-butene
(CH3CF=CFCF3); 2,3,3,4,4- 15 pentafluoro-1 -butene
(CH2=CFCF2CHF2); 1,1,2,4,4- pentafluoro-2-butene
(CHF2CF=CHCHF 2) ; 1,1,2,3,3- pentafluoro-1 -butene
(CH3CF2CF=CF2) ; 1,1,2,3,4- pentafluoro-2-butene
(CH2FCF=CFCHF 2); 1,1,3,3,3-
pentafluoro-2-methyl-1-propene (CF2=C(CF3)(CH3)); 2-
20 (difluoromethyl)-3,3,3-trifluoro-1-propene
(CH2=C(CHF2)(CF3)); 2,3,4,4,4-pentafluoro-i-butene
(CH2=CFCHFCF 3) ; 1,2,4,4,4-pentafluoro-i -butene
(CHF=CFCH 2CF3); 1,3,4,4,4-pentafluoro-i -butene
(CHF=CHCHFCF 3) ; 1,3,3,4,4-pentafluoro-i-butene 25
(CHF=CHCF 2CHF2) ; 1,2,3,4,4-pentafluoro-i -butene
(CHF=CFCHFCHF 2) ; 3,3,4,4-tetrafluoro-1-butene
(CH2=CHCF2CHF2) ; 1,1-difluoro-2-(difluoromethyl)-1-
propene (CF2=C(CHF2)(CH3));
1,3,3,3-tetrafluoro-2-methyi-1- propene (CHF=C(CF
3)(CH3)); 3,3-difluoro-2-(difluoromethyl)- 30
1-propene (CH2=C(CHF2)2); 1,1 ,1
,2-tetrafluoro-2-butene (CF3CF=CHCH3); 1,1
,1,3-tetrafluoro-2-butene (CH3CF=CHCF3) ; 1,1
1,2,3,4I4,5,5 I5-decafluoro-2-pentene (CF3CF=CFCF2CF3)
; 1,1 ,2,3,3,4,4,5,5,5-decafluoro-1- pentene
(CF2=CFCF2CF2CF3) ; 1,1,1 ,4,4,4-hexafluoro-2- 35
(trifluoromethyl)-2-butene ((CF3)2C=CHCF 3); 1,1,1
,2,4,4,5,5,5-nonafluoro-2-pentene (CF3CF=CHCF2CF3)
;1,1 ,1 ,3,4,4,d,d,d-nonafluoro-2-pentene
(CF3CH=CFCF2CF3) ;
1,2,3,3,4,4,5,5,5-nonafluoroi-pentene
(CHF=CFCF2CF2CF3) ; 1,1
,3,3,4,4,5,5,5-nonafluoro-ipentene (CF2=CHCF2CF2CF3) ;
1,1 ,2,3,3,4,4,5,5-nonafluoro- 5 1-pentene
(CF2=CFCF2CF2CHF2) ; 1,1,2,3,4,4,5,5,5-
nonafluoro-2-pentene (CHF2CF=CFCF2CF3) ; 1,1 ,1
,2,3,4,4,5,5-nonafluoro-2-pentene (CF3CF=CFCF2CHF2);
1,1 ,1,2,3,4,d,d,d-nonafluoiO-2- pentene (CF
3CF=CFCHFCF 3) ; 1,2,3,4,4,4-hexafluoro-3- 0
(trifluoromethyl)-i-butene (CHF=CFCF(CF3)2) ;
1,1,2,4,4,4- hexafluoro-3-(trifluoromethyl)-1-butene
(CF2=CFCH(CF 3) 2) ; 1,1 ,1
,4,4,4-hexafluoro-2-(trifluoromethyl)-2-butene
(CF3CH=C(CFs)2) ; 1,1
,3,4,4,4-hexafluoro-3-(trifluoromethyl)- 1-butene
(CF2=CHCF(CFs)2) ; 2,3,3,4,4,5, d ,d-octafluoro-1- d
pentene (CH2=CFCF2CF2CF3) ;
1,2,3,3,4,4,d,d-octafluoro-1- pentene (CHF=CFCF
2CF2CHF 2) ; 3,3,4,4,4-pentafluoro-2-
(trifluoromethyl)-i-butene (CH2=C(CF3)CF2CF3) ; 1,1
,4,4,4- pentafluoro-3-(trifluoromethyl)-1-butene
(CF2=CHCH(CF 3)2) ;
1,3,4,4,4-pentafluoro-3-(trifluoromethyl)-1-butene 0
(CHF=CHCF(CFs)2) ; 1,1,4,4,4-pentafluoro-2-
(trifluoromethyl)-i-butene (CF2=C(CF3)CH2CF3) ;
3,4,4,4- tetrafluoro-3-(trifluoromethyl)-1-butene
((CF3)2CFCH=CH2) ; 3,3,4,4,5,5,5-heptafluoro-i
-pentene (CF3CF2CF2CH=CH2); 2,3,3,4,4
d,d-heptafluoro-1 -pentene (CH2=CFCF2CF2CHF2) ; d 1,1
,3,3,5,5,5-heptafluoro-i-butene (CF2=CHCF2CH2CF3);
1,1,1,2,4,4,4-heptafluoro-3-methyl-2-butene
(CF3CF=C(CF3)(CH3));
2,4,4,4-tetrafluoro-3-(trifluoromethyl)- 1-butene
(CH2=CFCH(CFs)2) ; 1,4,4,4-tetrafluoro-3-
(trifluoromethyl)-i-butene (CHF=CHCH(CF3)2) ; 1,1 ,1
,4- 0 tetrafluoro-2-(trifluoromethyl)-2-butene
(CH2FCH=C(CF3)2) ; 1,1,1
,3-tetrafluoro-2-(trifluoromethyl)-2-butene
(CH3CF=C(CFs)2); 1,1
,1-trifluoro-2-(trifluoromethyl)-2-butene
((CF3)2C=CHCH3) ; 3,4,4,5 Id,d-hexafluoro-2-pentene
(CF3CF2CF=CHCH3) ; 1,1 ,1,4,4,4-hexafluoro-2-methyl-2-
d butene (CF3C(CH3)=CHCF3) ; 3,3,4,d,d,d-hexafluoro-1-
pentene (CH 2=CHCF 2CHFCF 3) ;
4,4,4-trifluoro-3-(trifluoromethyl)-i-butene
(CH2=C(CF3)CH2CF3);
1,1,2,3,3,4,4,5,5,6,6,6-dodecafluoro-i-hexene
(CF3(CF2)3CF=CF2) ; 1,1,1 ,212,3,4
15,5,6,6,6-dodecafluoro-3- hexene (CF 3CF2CF=CFCF
2CF3) ; 1,1,1 ,4,4,4-hexafluoiO-2,3- 5
bis(trifluoromethyl)-2-butene ((CF3)2C=C(CF3)2) ; 1,1
,1
,2,3,4,5,5,5-nonafluoro-4-(trifluoromethyl)-2-pentene
1,1,1,4,4,5,5,5-octafluoro-2-
(trifluoromethyl)-2-pentene ((CF3)2C=CHC2F5) ; I .I.I
. d S.d-octafluoro^trifluoromethyl^-pentene 10
((CFS)2CFCF=CHCF 3) ;
3,3,4,4,5,5,6,6,6-nonafluoro-ihexene (CF
3CF2CF2CF2CH=CH 2) ; 4,4,4-trifluoro-3,3-
bis(trifluoromethyl)-1-butene (CH2=CHC(CF3)3) ; 1,1 ,1
,4,4,4-
hexafluoro-2-(trifluoromethyl)-3-methyl-2-butene
((CFs)2C=C(CH3)(CF3)); 2,3,3,5,5,5-hexafluoro-4- 15
(trifluoromethyl)-i-pentene (CH 2=CFCF 2CH(CF S)2);
1,1 ,1,2,4,4,5,5,5-nonafluoro-3-methyl-2-pentene
(CF3CF=C(CH3)CF2CF3); 1,1 ,1,5,5,5-hexafluoro-4-
(trifluoromethyl)-2-pentene (CF3CH=CHCH(CF3)2) ;
3l4,4l5l5,6,6,6-octafluoro-2-hexene 20 (CF
3CF2CF2CF=CHCH 3) ; 3,3,4,4,5,5,6,6-octafluoroi-hexene
(CH 2=CHCF 2CF2CF2CHF 2) ; 1,1 ,1 ,4,4-pentafluoro-2-
(trifluoromethyl)-2-pentene ((CFs)2C=CHCF2CH3) ;
4,4,5,5,5- pentafluoro-2-(trifluoromethyl)-1-pentene
(CH2=C(CF3)CH2C2F5) ; S. d .d-heptafluoro^-methyl-i-
25 pentene (CF3CF2CF2C(CH3)=CH2) ;
4,4,5,5,6,6,6-heptafluoro- 2-hexene (CF 3CF2CF2CH=CHCH
3) ; 4,4,5,5,6,6,6- heptafluoro-1-hexene
(CH2=CHCH2CF2C2F5) ; 1,1,1 ,2,2,3,4-
heptafluoro-3-hexene (CF3CF2CF=CFC2H5) ; 4,5,5,5-
tetrafluoro-4-(trifluoromethyl)-1-pentene 30 (CH
2=CHCH 2CF(CFS) 2) ; 1,1
,1,2,5,5,5-heptafluoro-4-methyl- 2-pentene (CF
3CF=CHCH(CF 3)(CH 3)); 1,1,1,3-tetrafluoro-2-
(trifluoromethyl)-2-pentene ((CF3)2C=CFC2H5); 1,1,1 .S
. .S.e.ej.yj-tetradecafluoro^-heptene
(CF3CF=CFCF2CF2C2F5) ; 1,1, 1,2,2,3,4,5,5,6,6,7,7,7-
35 tetradecafluoro-3-heptene (CF3CF2CF=CFCF2C2F5) ; I
I .I .d
dJjy-tridecafluoro^-heptene(CF3CH=CFCF2CF2C2F5) ; 1,1
,1 ,2,4,4,5,5,6,6,7,7,7- tridecafluoro-2-heptene
(CF3CF=CHCF 2CF2C2F5) ; 1,1,1
,2,2,4,5,5,6,6,7,7,7-tridecafluoro-3-heptene
(CF3CF2CH=CFCF2C2F5) ; 1,1 ,1 ,2,2,3,5,5,6,6,7,7,7-
tridecafluoro-3-heptene (CF 3CF2CF=CHCF 2C2 FS);
CF2=CFOCF2CF3 (PEVE) and CF2=CFOCF3 (PMVE). The
present invention further relates to a composition
comprising: (i) at least one fluoroolefin compound;
and (ii) at least one flammable refrigerant; wherein
said fluoroolefin is selected from the group
consisting of: (a) fluoroolefins of the formula E- or
Z-R 1CH=CHR2, wherein R1 and R2 are, independently, Ci
to C perfluoroalkyl groups; (b) cyclic fluoroolefins
of the formula cyclo-[CX=CY(CZW) n-], wherein X, Y, Z,
and W, independently, are H or F, and n is an integer
from 2 to 5; and (c) fluoroolefins selected from the
group consisting of: 1,2,3,3,3-pentafluoro-i-propene
(CF3CF=CHF); 1, 1 ,3,3,3- pentafluoro-1-propene
(CF3CH=CF 2) ; 1,1 ,2,3,3-pentafluoro-1- propene
(CHF2CF=CF2); 1,1 ,1 ,2,3,4,4,4-octafluoro-2-butene
(CF3CF=CFCF 3) ; 1,1,2,3,3,4,4,4-octafluoro-i-butene
(CF3CF2CF=CF2) ; 1,1,1 ,2,4,4,4-heptafluoro-2-butene
(CF3CF=CHCF 3) ; 1,2,3,3,4,4,4-heptafluoro-i -butene
(CHF=CFCF 2CF3) ; 1,1,1 ,2,3,4,4-heptafluoiO-2-butene
(CHF2CF=CFCF 3) ;
I^AS-tetrafluoro^trifluoromethylH-propene
((CFs)2C=CHF); 1, 1 ,3,3,4,4,4-heptafluoro-1 -butene
(CF2=CHCF2CF3) ; 1,1,2,3,4,4,4-heptafiuoro-i -butene
(CF2=CFCHFCF 3) ; 1,1,2,3,3,4,4-heptafluoro-i-butene
(CF2=CFCF2CHF2); 2,3,3,4,4,4-hexafluoro-1 -butene
(CF3CF2CF=CH2) ; 1,3,3,4,4,4-hexafluoro-i -butene
(CHF=CHCF 2CF3) ; 1,2,3,4,4,4-hexafluoro-1 -butene
(CHF=CFCHFCF 3) ; 1,2,3,3,4,4-hexafluoro-1 -butene
(CHF=CFCF 2CHF2) ; 1,1 ,2,3,4,4-hexafluoro-2-butene
(CHF2CF=CFCHF 2) ; 1,1 ,1 ,2,3,4-hexafluoro-2-butene
(CH2FCF=CFCF 3) ; 1,1,1 ,2,4,4-hexafluoro-2-butene
(CHF2CH=CFCF3) ; 1,1,1,3,4,4-hexafluoro-2-butene
(CF3CH=CFCHF 2); 1,1,2,3,3,4-hexafluoro-i
-butene(CF2=CFCF2CH2F); 1,1,2,3,4,4-hexafluoro-1
-butene (CF 2=CFCI-IFCHF 2) ;
3,3,3-trifluoro-2-(trifluoromethyl)-1-propene
(CH2=C(CFa)2); 1,1 ,1
,2,3,4,4,d,d,d-decafluoiO-2-pentene (CF3CF=CFCF2CF3);
1,1,2,3,3,4,4,5,5,5-decafluoro-i-pentene 5
(CF2=CFCF2CF2CF3) ; 1,1,1
,4,4,4-hexafluoro-2-(trifluoromethyl)-2- butene
((CF3)2C=CHCF3) ; I .I I A d d d-nonafluoro^-pentene
(CF3CF=CHCF2CF3) ; 1,1,1
,3,4,4,d,d,d-nonafluoro-2-pentene (CF3CH=CFCF2CF3) ;
1,2,3,3 A4, d,d,d-nonafluoro-1-pentene
(CHF=CFCF2CF2CF3) ;
1,1,3,3,4,4,d,d,d-nonafluoro-1-pentene 0
(CF2=CHCF2CF2CF3) ;
1,1,2,3,3,4,4,d,d-nonafluoro-1-pentene
(CF2=CFCF2CF2CHF2) ;
1,1,2,3,4,4,d,d,d-nonafluoro-2-pentene
(CHF2CF=CFCF2CF3) ; 1,1 ,1 ,2,3,4A
d,d-nonafluoro-2-pentene (CF3CF=CFCF2CHF2) ; 1,1,1
,2,3A d,d,d-nonafluoro-2-pentene (CF 3CF=CFCHFCF 3);
1,2,3,4,4,4-hexafluoro-3-(trifluoromethyl)-1 - 5
butene (CHF=CFCF(CF 3)2); 1,1 ,2,4,4,4-hexafluoro-3-
(trifluoromethyl)-i -butene (CF2=CFCH(CFs) 2) ; 1,1,1
,4,4,4- hexafluoro-2-(trifluoromethyl)-2-butene
(CF3CH=C(CF 3)2) ;
1,1,3,4,4,4-hexafluoro-3-(trifluoromethyl)-1 -butene
(CF2=CHCF(CF 3)2) ; 2,3,3,4,4,
d,d,d-octafluoro-1-pentene 0 (CH2=CFCF2CF2CF3) ;
1,2,3,3,4,4,d,d-octafluoro-1-pentene (CHF=CFCF 2CF2CHF
2) ; 3,3,4,4,4-pentafluoro-2-(trifluoromethyl)-1-
butene (CH2=C(CF3)CF2CF3) ; 1,1,4,4,4-pentafluoro-3-
(trifluoromethyl)-i -butene (CF2=CHCH(CF3)2) ;
1,3,4,4,4- 



pentafluoro-3-(trifluoromethyl)-1 -butene (CHF=CHCF(CF
3)2) ; d 1,1 ,4,4,4-pentafluoro-2-(trifluoromethyl)-1
-butene (CF2=C(CF3)CH2CF3) ;
3,4,4,4-tetrafluoro-3-(trifluoromethyl)-1 - butene
((CF3)2CFCH=CH2); 3,3,4,4,d,d ,d-heptafluoro-1-pentene
(CF3CF2CF2CH=CH2); 2,3,3,4,4, d,d-heptafluoro-1
-pentene (CH2=CFCF2CF2CHF2) ; 1,1
,3,3,d,d,d-heptafluoro-1 -butene 0 (CF2=CHCF2CH2CF3) ;
1,1 ,1 ,2,4,4,4-heptafluoro-3-methyl-2-butene
(CF3CF=C(CF3)(CH3));
2,4,4,4-tetrafluoro-3-(trifluoromethyl)-1- butene
(CH2=CFCH(CF3)2) ;
1,4,4,4-tetrafluoro-3-(trifluoromethyl)-1- butene
(CHF=CHCH(CF 3)2) ; 1,1,1
,4-tetrafluoro-2-(trifluoromethyl)- 2-butene
(CH2FCH=C(CF3)2) ; 1,1 ,1
,3-tetrafluoro-2-(trifluoromethyl)- d 2-butene
(CH3CF=C(CFs)2) ; I.I .S .d d.d
d.e-dodecafluoro-ihexene (CF3(CF2)3CF=CF2); 1,1,1 S d
d. e -dodecafluoro-Shexene (CF 3CF2CF=CFCF 2CF3) ;
1,1,1 ,4,4,4-hexafluoro-2,3-
bis(trifluoromethyl)-2-butene ((CF3)2C=C(CF3)2) ;
1,1,1 ,2,3,4,5,5,5-
nonafluoro-4-(trifluoromethyl)-2-pentene
((CF3)2CFCF=CFCF 3) ; 1,1 ,1
,4,4,5,5,5-octafluoro-2-(trifluoromethyl)-2-pentene
((CF3 2C=CHC2F5) ; 1,1,1 . .
d-octafluoro^-Ctrifluoromethyl)^- pentene ((CFS)
2CFCF=CHCF 3) ; 3,3,4,4,5,5,6,6,6-nonafluoro-1- hexene
(CF 3CF2CF2CF2CH=CH 2) ; 4,4,4-trifluoro-3,3-
bis(trifluoromethyl)-1 -butene (CH2=CHC(CFs)3) ; 1,1 ,
1 ,4,4,4-
hexafluoro-2-(trifluoromethyl)-3-methyl-2-butene
((CF3)SC=C(CH3)(CFs));
2,3,3,5,5,5-hexafluoro-4-(trifluoromethyl)-1- pentene
(CH 2=CFCF 2CH(CFS) 2); 1,1 ,1
,2,4,4,5,5,5-nonafluoro-3- methyl-2-pentene
(CF3CF=C(CH3)CF2CF3) ; 1,1 ,1,5, 5,5-hexafluoro-
4-(trifluoromethyl)-2-pentene (CF3CH=CHCH(CF 3)2) ;
1,1 ,1
,2,3,4,4,5,5,6,6,7,7,7-tetradecafluoro-2-heptene
(CFSCF=CFCF 2CF2C2F5) ; 1,1,1 ,2,2,3,4,5,5,6,6,7,7,7-
tetradecafluoro-3-heptene (CF3CF2CF=CFCF 2C2F5) ; 1,1
,1 ,3,4,4,5,5,6,6,7,7,7-tridecafluoro-2-heptene
(CF3CH=CFCF2CF2C2F5); 1,1,1 A d.e dJJJ-tridecafluorc^-
heptene (CF3CF=CHCF2CF2C2F5) ; 1,1 ,1
,2,2,4,5,5,6,6,7,7,7- tridecafluoro-3-heptene
(CF3CF2CH=CFCF2C2F5) ; and 1,1 ,1
,2,2,3,5,5,6,6,7,7,7-tridecafluoro-3-heptene
(CF3CF2CF=CHCF 2C2F5) . The present invention further
relates to a method of using a refrigerant or heat
transfer fluid composition in refrigeration,
airconditioning, or heat pump apparatus, said method
comprising introducing said composition into said
apparatus having (a) centrifugal compressor; (b)
multi-stage centrifugal compressor, or (c) single
slab/single pass heat exchanger; wherein said
refrigerant or heat transfer composition is employed
in said apparatus to result in heating or cooling; and
wherein said refrigerant or heat transfer composition
comprises at least one fluoroolefin selected from the
group consisting of: (i) fluoroolefins of the formula
E- or Z-R1CH=CHR2, wherein R1 and R2 are,
independently, Ci to C perfluoroalkyl groups,; (ii)
cyclic fluoroolefins of the formula cyclo-[CX=CY(CZW)
n-], wherein X, Y, Z, and W, independently, are H or
F, and n is an integer from 2 to 5; orfluoroolefins
selected from the group consisting of:
1,2,3,3,3-pentafluoro-i-propene (CF3CF=CHF); 1,1
,3,3,3-pentafluoro-ipropene (CF3CH=CF2) ;
1,1,2,3,3-pentafluoro-i-propene (CHF2CF=CF2) ;
1,2,3,3-tetrafluoro-1-propene (CHF2CF=CHF);
2,3,3,3-tetrafluoro-1- propene (CF3CF=CH2) ;
1,3,3,3-tetrafluoro-i-propene (CF3CH=CHF); 1,1
,2,3-tetrafluoro-i-propene (CH2FCF=CF2) ;
1,1,3,3-tetrafluoro-1- propene (CHF2CH=CF2) ;
2,3,3-trifluoro-1 -propene (CHF2CF=CH2) ; 3,3,3-
trifluoro-1 -propene (CF3CH=CH2) ; 1,1 ,2-trifluoro-i
-propene (CH3CF=CF2) ; 1,1 ,3-trifluoro-1 -propene
(CH2FCH=CF2) ; 1,2,3-trifluoro-1 -propene
(CH2FCF=CHF); 1,3,3-trifluoro-i -propene (CHF2CH=CHF);
1,1 ,1 ,2,3,4,4,4-octafluoro-2-butene(CF 3CF=CFCF3) ;
1,1,2,3,3,4,4,4- octafluoro-1-butene (CF3CF2CF=CF2) ;
1,1 ,1 ,2,4,4,4-heptafluoro-2-butene (CF3CF=CHCF3) ;
1,2,3,3,4,4,4-heptafluoro-i-butene (CHF=CFCF2CF3) ;
1,1 ,1 ,2,3,4,4-heptafluoro-2-butene (CHF2CF=CFCF3) ;
1,3,3,3-tetrafluoro- 2-(trifluoromethyl)-1 -propene
((CF3)2C=CHF); 1,1,3,3,4,4,4-heptafluoro-i - butene
(CF2=CHCF2CF3) ; 1,1 ,2,3,4,4,4-heptafluoro-i-butene
(CF2=CFCHFCF3) ; 1,1,2,3,3,4,4-heptafluoro-1 -butene
(CF2=CFCF2CHF2) ; 2,3,3,4,4,4-hexafluoro-1 -butene
(CF3CF2CF=CH2) ; 1,3,3,4,4,4-hexafluoro- 1-butene
(CHF=CHCF2CF3) ; 1,2,3,4,4,4-hexafluoro-1 -butene
(CHF=CFCHFCF 3) ; 1,2,3,3,4,4-hexafluoro-1 -butene
(CHF=CFCF2CHF2) ; 1,1 ,2,3,4,4-hexafluoro-2-butene
(CHF2CF=CFCHF2) ; 1,1 ,1 ,2,3,4- hexafluoro-2-butene
(CH2FCF=CFCF3) ; 1,1,1 ,2,4,4-hexafluoro-2-butene
(CHF2CH=CFCF3); 1,1,1 ,3,4,4-hexafluoro-2-butene
(CF3CH=CFCHF2) ; 1,1 ,2,3,3,4-hexafluoro-1 -butene
(CF2=CFCF2CH2F); 1,1,2,3,4,4- hexafluoro-1 -butene (CF
2=CFCHFCHF 2) ; 3,3,3-trifluoro-2-(trifluoromethyl)-
1-propene (CH2=C(CF3)2) ; 1,1 ,1
,2,4-pentafluoro-2-butene (CH2FCH=CFCF3) ; 1,1,1
,3,4-pentafluoro-2-butene (CF3CH=CFCH2F);
3,3,4,4,4-pentafluoro-i -butene (CF3CF2CH=CH2) ; 1,1
,1,4,4-pentafluoro-2- butene (CHF2CH=CHCF3) ; 1,1
,1,2,3-pentafluoro-2-butene (CH3CF=CFCF3) ;
2,3,3,4,4-pentafluoro-1-butene (CH2=CFCF2CHF2) ; 1,1
,2,4,4-pentafluoro-2-butene (CHF2CF=CHCHF2);
1,1,2,3,3-pentafluoro- 1-butene (CH3CF2CF=CF2) ; 1,
1,2,3,4-pentafluoro-2-butene (CH2FCF=CFCHF2);
1,1,3,3,3-pentafluoro-2-methyl-1-propene
(CF2=C(CF3)(CH3));
2-(difluoromethyl)-3,3,3-trifluoro-1-propene
(CH2=C(CHF2)(CF3)); 2,3,4,4,4-pentafluoro-i -butene
(CH2=CFCHFCF3) ; 1,2,4,4,4-pentafluoro-1 -butene
(CHF=CFCH2CF3) ; 1,3,4,4,4-pentafluoro-1-butene
(CHF=CHCHFCF 3) ; 1,3,3,4,4-pentafluoro-i-butene
(CHF=CHCF2CHF2) ; 1,2,3,4,4-pentafluoro-i -butene
(CHF=CFCHFCHF2) ; 3,3,4,4-tetrafluoro-i -butene
(CH2=CHCF2CHF2) ; 1,1-difluoro-2-
(difluoromethyl)-i-propene (CF2=C(CHF2)(CH3));
1,3,3,3-tetrafluoro-2- methyl-1-propene
(CHF=C(CF3)(CH3)); 2-difluoromethyl-3,3-difluoro-1-
propene (CH2=C(CHF2 2) ; 1,1 ,1,2-tetrafluoro-2-butene
(CF3CF=CHCH3) ; 1,1 ,1 ,3-tetrafluoro-2-butene
(CH3CF=CHCF3) ; 1,1,1,2,3,4,4,5,5,5-
decafluoro-2-pentene (CF3CF=CFCF2CF3) ; 1,1
,2,3,3,4,4,5,5,5-decafluoro- 1-pentene
(CF2=CFCF2CF2CF3) ; 1,1 ,1
,4,4,4-hexafluoro-2-(trifluoromethyl)- 2-butene
((CF3)2G=CHCF3); 1,1
,1,2,4,4,5,5,5-nonafluoro-2-pentene (CF3CF=CHCF2CF3);
1,1 ,1,3,4,4,5,5,5-nonafluoiO-2-pentene
(CF3CH=CFCF2CF3) ;
1,2,3,3,4,4,5,5,5-nonafluoro-i-pentene
(CHF=CFCF2CF2CF3) ; 1,1
,3,3,4,4,5,5,5-nonafluoro-1-pentene (CF2=CHCF2CF2CF3)
; 1,1 ,2,3,3,4,4,5,5-nonafluoro-1-pentene
(CF2=CFCF2CF2CHF2) ;
1,1,2,3,4,4,5,5,5-nonafluoro-2-pentene
(CHF2CF=CFCF2CF3); 1,1
,1,2,3,4,4,5,5-nonafluoro-2-pentene (CF3CF=CFCF2CHF2)
; 1,1 ,1,2,3,4,5 5,5-nonafluoro-2-pentene (CF
3CF=CFCHFCF 3) ;
1,2,3,4,4,4-hexafluoro-3-(trifluoromethyl)-1 -butene
(CHF=CFCF(CFs)2) ; 1,1
,2,4,4,4-hexafluoro-3-(trifluoromethyl)-1 -butene
(CF2=CFCH(CF3) 2) ;
1,1,1,4,4,4-hexafluoro-2-(trifluoromethyl)-2-butene
(CF3CH=C(CF3)2) ;
1,1,3A4,4-hexafluoro-3-(trtfluoromethyl)-1 -butene
(CF2=CHCF(CF3)2) ;
2,3,3,4,4,5,5,5-octafluoro-1-pentene (CH2=CFCF2CF2CF3)
; 1,2,3,3,4,4,5,5-octafluoro-i-pentene (CHF=CFCF
2CF2CHF 2) ;
3,3,4,4,4-pentafluoro-2-(trifluoromethyl)-1-butene
(CH2=C(CF3)CF2CF3) ; 1,1
,4,4,4-pentafluoro-3-(trifluoromethyl)-1 -butene
(CF2=CHCH(CF3)2) ;
1,3,4,4,4-pentafluoro-3-(trifluoromethyl)-1 -butene
(CHF=CHCF(CF3)2) ; 1,1
,4,4,4-pentafluoro-2-(trifluoromethyl)-1 -butene
(CF2=C(CF3)CH2CF3) ;
3,4,4,4-tetrafluoro-3-(trifluoromethyl)-1-butene
((CF3)2CFCH=CH2) ; 3,3,4,4,5,5,5-heptafluoro-1-pentene
(CF3CF2CF2CH=CH2) ;
2,3,3,4,4,5,5-heptafluoro-i-pentene (CH2=CFCF2CF2CHF2)
; 1,1,3,3,5,5,5-heptafluoro-1 -butene
(CF2=CHCF2CH2CF3) ; 1,1 , 1
,2,4,4,4-heptafluoro-3-methyl-2-butene
(CF3CF=C(CF3)(CH3));
2,4,4,4-tetrafluoro-3-(trifluoromethyl)-1-butene
(CH2=CFCH(CF3)2) ;
1,4,4,4-tetrafluoro-3-(trifluoromethyl)-1 -butene
(CHF=CHCH(CF3)2) ; 1,1 ,1
,4-tetrafluoro-2-(trifluoromethyl)-2-butene
(CH2FCH=C(CF3)2) ; 1,1 ,1
,3-tetrafluoro-2-(trifluoromethyl)-2-butene(CH3CF=C(CF
3)2) ; 1,1,1 -trifluoro-2-(trifluoromethyl)-2-butene
((CFa)2C=CHCH3) ; A d d d-hexafluoro^-pentene
(CF3CF2CF=CHCH3); 1,1 , 1
,4,4,4-hexafluoro-2-methyl-2-butene (CF3C(CH3)=CHCF3);
3,3,4,5,5,5-hexafluoro-i-pentene (CH 2=CHCF 2CHFCF 3)
; 3- (trifluoromethyl)-4,4,4-trifluoro-1 -butene
(CH2=C(CF3)CH2CF3) ; 1,1 2l3,3 I4,4 l5 5l6,6
6-dodecafluoro-1-hexene (CF3(CF2)3CF=CF2) ; 1,1
,1,2,2,3,4,5,5,6,6,6-dodecafluoro-3-hexene (CF
3CF2CF=CFCF 2CF3) ; 1,1 ,1
,4,4,4-hexafluoro-2,3-bis(trifluoromethyl)-2-butene
((CF3)2C=C(CF3)2) ; 1,1
,1,2,3,4,5,5,5-nonafluoro-4-(trifluoromethyl)-2-penten
e ((CFS)2CFCF=CFCF 3) ; 1,1 ,1 ,4 14
5I5,6-octafluoro-2-(trifluoromethyl)-2- pentene
((CF3)2C=CHC2F5) ; I.I.I .SA d d
d-octafluoro^trifluoromethyl)- 2-pentene
((CF3)2CFCF=CHCF3) ;
3,3,4,4,5,5,6,6,6-nonafluoro-i-hexene (CF
3CF2CF2CF2CH=CH 2) ; 4,4,4-trifluoro-3
l3-bis(trifluoromethyl)-1-butene (CH2=CHC(CF3)3) ; 1,1
,1 ,4,4,4-hexafluoro-3-methyl-2-(trifluoromethyl)-2-
butene ((CFs)2C=C(CH 3)(CF3));
2,3,3,5,5,5-hexafluoro-4-(trifluoromethyl)- 1-pentene
(CH2=CFCF2CH(CF3)2) ; 1,1 ,1
,2A4,5,5,5-nonafluoiO-3-methyl- 2-pentene
(CF3CF=C(CH3)CF2CFs); 1,1 ,1,5,d,5-hexafluoro-4-
(trifluoromethyl)-2-pentene (CF3CH=CHCH(CF 3)2) ;
3,4,4,6,5,6,6,6- octafluoro-2-hexene (CF
3CF2CF2CF=CHCH 3) ; 3,3,4,4,5,5,6,6-octafluoro-ihexene
(CH 2=CHCF 2CF2CF2CHF 2) ; 1,1 ,1 ,4,4-pentafluoro-2-
(trifluoromethyl)-2-pentene ((CF3)2C=CHCF2CH3) ; 4
4,dId1d-pentafluoro-2- (trifluoromethyl)-i-pentene
(CH2=C(CF3)CH2C2F5) ; 3,3,4,4,6,5,6-
heptafluoro-2-methyl-1-pentene (CF3CF2CF2C(CH3)=CH2) ;
4,4,5,6,6,6,6- heptafluoro-2-hexene (CF SCF2CF2CH=CHCH
3); 4,4,6,5,6,6,6-heptafluoro- 1-hexene
(CH2=CHCH2CF2C2F5); 1,1,1,2,2,3,4-heptafluoro-3-hexene
(CF3CF2CF=CFC2H5) ; 4,5,d
,5-tetrafluoro-4-trifluoromethyl-1-pentene (CH 2=CHCH
2CF(CF )2) ; 1,1,1
,2,5,5,5-heptafluoro-4-methyl-2-pentene (CF
3CF=CHCH(CF 3)(CH 3)); 1,1 ,1
,3-tetrafluoro-2-trifluoromethyl-2-pentene
((CFs)2C=CFC2H5); 1,1 ,1 . .d.d.b.b
.TJ.Z-tetradecafluoro^-heptene (CF3CF=CFCF2CF2C2F5);
1,1 ,1 ,2,2,3,4,5,5,6,6,7,7,7-tetradecafluoro-3-
heptene (CF3CF2CF=CFCF2C2F5); 1,1,1
,3,4,4,5,5,6,6,7,7,7-tridecafluoro- 2-heptene
(CF3CH=CFCF 2CF2C2F5); 1,1,1,2,4,4,5,5,6,6,7,7,7-
tridecafluoro-2-heptene (CF3CF=CHCF2CF2C2F5) ; 1,1,1
,2,2,4,5,5,6,6,7,7,7-tridecafluoro-3-heptene
(CF3CF2CH=CFCF2C2F5) ; 1,1,1 ,2,2,3,5,6,6,6,7,
7,7-tridecafIuoro-3-heptene (CF3CF2CF=CHCF2C2F5)
;CF2=CFOCF2CF3 (PEVE); CF2=CFOCF3 (PMVE) and
combinations thereof. DETAILED DESCRIPTION OF THE
INVENTION The present invention relates to
compositions comprising at least one fluoroolefin. By
fluoroolefin is meant any compound containing carbon,
fluorine and optionally, hydrogen or oxygen that also
contains at least one double bond. These fluoroolefins
may be linear, branched or cyclic. These compositions
have a variety of utilities in working fluids, which
include use as foaming agents, blowing agents, fire
extinguishing agents, heat transfer mediums (such as
heat transfer fluids and refrigerants for use in
refrigeration systems, refrigerators, air-conditioning
systems, heat pumps, chillers, and the like), to name
a few. A heat transfer fluid (also referred to herein
as a heat transfer composition or heat transfer fluid
composition) is a working fluid used to carry heat
from a heat source to a heat sink. A refrigerant is a
compound or mixture of compounds that 



function as a heat transfer fluid in a cycle wherein
the fluid undergoes a phase change from a liquid to a
gas and back. The present invention provides
fluoroolefins having the formula E- OrZ-R 1CH=CHR2
(Formula I), wherein R1 and R2 are, independently, Ci
to C6 perfluoroalkyl groups. Examples of R1 and R2
groups include, but are not limited to, CF3,
C2F5,CF2CF2CF3, CF(CF3)2, CF2CF2CF2CF3, CF(CF3)CF2CF3,
CF2CF(CF3)2, C(CF3)3, CF2CF2CF2CF2CF3, CF2CF2CF(CFs)2,
C(CFa)2C2F5, CF2CF2CF2CF2CF2CF3, CF(CF3) CF2CF2C2F5,
and C(CF3)2CF2C2F5. In one embodiment the
fluoroolefins of Formula I, have at least about 3
carbon atoms in the molecule. In another embodiment,
the fluoroolefins of Formula I have at least about 4
carbon atoms in the molecule. In yet another
embodiment, the fluoroolefins of Formula I have at
least about 5 carbon atoms in the molecule. Exemplary,
non-limiting Formula I compounds are presented in
Table 1. TABLE 15-LIPOXYGENASE-ACTIVATING PROTEIN
(FLAP) INHIBITORS RELATED APPLICATIONS [0001] This
application claims benefit of U.S. Provisional
Application No. 60/734,030, entitled "5-
LIPOXYGENASE-ACTIVATING PROTEIN (FLAP) INHIBITORS"
filed on November 4, 2005; U.S. Provisional
Application No. 60/747,174, entitled
"5-LIPOXYGENASE-ACTIVATING PROTEIN (FLAP) INHIBITORS",
filed on May 12, 2006; and U.S. Provisional
Application No. 60/823,344, entitled
"5-LIPOXYGENASE-ACTIVATING PROTEIN (FLAP) INHIBITORS",
filed on August 23, 2006, all of which are herein
incorporated by reference. FIELD OF THE INVENTION
[0002] Described herein are compounds, methods of
making such compounds, pharmaceutical compositions and
medicaments comprising such compounds, and methods of
using such compounds to treat or prevent diseases or
conditions associated with 5-lipoxygenase-activating
protein (FLAP) activity. BACKGROUND OF THE INVENTION
[0003] The protein 5-lipoxygenase-activating protein
(FLAP) is associated with the pathway of leukotriene
synthesis. In particular, 5-lipoxygenase-activating
protein (FLAP) is responsible for binding arachidonic
acid and transferring it to 5-lipoxygenase. See, e.g.,
Abramovitz, M. et al., Eur. J. Biochem. 215:105-111
(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] Leukotrienes are biological compounds
formed from arachidonic acid in the leukotriene
synthesis pathway (Samuelsson et al, Science, 220,
568-575, 1983; Cooper, The Cell, A Molecular Approach,
2nd Ed. Sinauer Associates, Inc., Sunderland (MA),
2000). They are synthesized primarily by eosinophils,
neutrophils, mast cells, basophils, dendritic cells,
macrophages and monocytes. Leukotrienes have been
implicated in biological actions including, by way of
example only, smooth muscle contraction, leukocyte
activation, cytokine secretion, mucous secretion, and
vascular function. SUMMARY OF THE INVENTION [0005]
Presented herein are methods, compounds,
pharmaceutical compositions, and medicaments for (a)
diagnosing, preventing, or treating allergic and
non-allergic inflammation, (b) controlling signs and
symptoms that are associated with inflammation, and/or
(c) controlling proliferative or metabolic disorders.
These disorders may arise from genetic, iatrogeic,
immunological, infectious, metabolic, oncologic,
toxic, and/or traumatic etiology. In one aspect, the
methods, compounds, pharmaceuticalcompositions, ahd
medicameri t e pBe herein comprise
5-lipoxygenase-activating protein (FLAP) inhibitors
described herein. [0006] 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. [0007] Formula (G) is as
follows: wherein, Z is selected from [C(RO2UC(R 2)J n,
[C(R2)2]n[C(R1)2]mO, 0[C(R 1) 1n [C(R2)2]n, [C(R2)
nO[C(Ri) 2 n, or [C(Ri)2]nO[C(R 2)2]n, wherein each R1
is independently H, CF3, or an optionally substituted
lower alkyl and 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 lower alkyl
and 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); where each substituent on Y or Z is
(LsRs)j, wherein each Ls is independently selected
from a bond, -O-, -C(=O)-, -S-, -S(=O)-, -S(=O) 2-,
-NHC(O)-, -C(O)NH-, S(=O)2NH-, -NHS(=O) 2, - OC(O)NH-,
-NHC(O)O-, -OC(O)O-, -NHC(O)NH-, -C(O)O-, -OC(O)-,
substituted or unsubstituted C1-Cg alkyl, C2-Cg
alkenyl, -Ci-C 6 fluoroalkyl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
aryl, or substituted or unsubstituted heterocycle; and
each Rs is independently selected from H, halogen,
-N(R t)2, -CN, -NO2, N3, -S(=O) 2NH2, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, -C1-C6 fluoroalkyl,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, or substituted or
unsubstituted heteroalkyl; where j is O, 1, 2, 3, or
4; R6 is H L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl), L2-
(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstituted cycloalkenyl), L2-
(substituted or unsubstituted heterocycle),
L2-(substituted or unsubstituted heteroaryl), or L2-
(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(=0), -S(=0) 2, C(O), -CH(OH), -
(substituted or unsubstituted C1-C6 alkyl), or
-(substituted or unsubstituted C2-C6 alkenyl); R7 is
L3-X-L4-G1, wherein,Ie" is a suBstiWed or u^uWtitufei
alkyl; X is a bond, O, -C(=O), -CR9(OR9), S, -S(=0),
-SC=O)2, -NR9, -NR9C(O), -C(O)NR9, - NR9C(O)NR9-; L4
is a bond, or a substituted or unsubstituted alkyl; G1
is H, tetrazolyl, -NHS(=O) 2R8, S(=O)2N(R9)2, -OR9,
-CC=O)CF3, -C(O)NHS(=O) 2R8, - S(=O)2NHC(O)R 9, CN,
N(R9)2, -N(R9)C(O)R 9, -C(=NR 10)N(R9)2,
-NR9C(=NR10)N(R 9)2, -NR9C(=CR 10)N(R 9)2, -C(0)NR
9C(=NRio)N(R9)2, -C(O)NR 9C(=CR10)N(R9)2, -CO2R9, -
C(O)R9, -CON(R 9)2, -SR8, -S(=O)R8, -S(=O)2R8
-Ls-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-OC(O)O-, -NHC(O)NH-, - NHC(O)O, -0(O)CNH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or Gi is W-G5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heterocycle or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl, -
NHS(=O) 2R8, S(=O)2N(R9)2, OH, -OR8, -CC=O)CF3,
-C(O)NHS(=O) 2R8, - S(=O)2NHC(O)R 9, CN, N(R9)2,
-N(R9)C(O)R 9, -C(=NR 10)N(R9)2, -NR9C(=NRl0)N(R 9)2,
-NR9C(=CR 10)N(R 9)2, -C(O)NR9C(=NR 10)N(R9)2, -C(O)NR
9C(=CR10)N(R9)2, -CO2R9, - C(O)R9, -CON(R 9)2, -SR8,
-SC=O)R8, or -S(=O)2R8; each R8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
substituted or unsubstituted phenyl or substituted or
unsubstituted benzyl; each R9 is independently
selected from H, substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
substituted or unsubstituted phenyl or substituted or
unsubstituted benzyl; or two R9 groups can together
form a 5-, 6-, 7-, or 8- membered heterocyclic ring;
or R8 and R9 can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring and each R10 is
independently selected from H, -S(=O) 2R8,-S(=O) 2NH2
-C(O)R8, -CN, -NO2, heteroaryl, or heteroalkyl; R5 is
H, halogen, substituted or unsubstituted Ci-C6 alkyl,
substituted or unsubstituted 0-Ci-C 6 alkyl; Rn is
L7-Li0-G6, wherein L7 is a bond, -C(O), -C(O)NH,
-NHC(O), or (substituted or unsubstituted Ci-C6
alkyl); Li0 is a bond, (substituted or unsubstituted
alkyl), (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heterocycle); G6 is OR9, -CC=O)R9,
-C(=O)OR 9, -SR8, -SC=O)R8, -SC=O)2R8, N(R9)2,
tetrazolyl, -NHS(=O) 2R8, - S(=O)2N(R9)2, -C(O)NHS(=O)
2R8, -S(=O)2NHC(O)R 9, -C(=O)N(R 9)2, N R9C(O)R9,
C(R9)2C(=O)N(R 9)2-C(=NR 10)N(R9)2, -NR9C(=NRi
0)N(R9)2, -NR9C(=CR10)N(R9)2, -L5- (substituted or
unsubstituted alkyl), -L5-(substituted or
unsubstituted alkenyl), - L5- (substituted or
unsubstituted heteroaryl), or - L5-(substituted or
unsubstituted aryl), wherein5 -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 heterocycle),
(substituted or unsubstituted aryl) or a (substituted
or unsubstituted heteroaryl) and G7 is H, halogen, CN,
NO2, N3, CF3, OCF3, C -C6 alkyl, C3-C6 cycloalkyl, -C
-C6 fluoroalkyl, tetrazolyl, - NHS(=O) 2R8, S(=O) 2N(R
9)2, OH, -OR8, -C(=O)CF 3, -C(O)NHS(=O) 2R8,
-S(=O)2NHC(O)R 9, CN, N(Re)2, -N(R9)C(O)R 9, -C(=NR
10)N(R 9)2, -NR9C(=NR 10)N(R 9)2, -NR9C(=CR 10)N(R
9)2, - C(O)NR 9C(=NR 10)N(R 9)2, -C(O)NR 9C(=CR 10)N(R
9)2, -CO2R9, -C(O)R 9, -CON(R9)2, -SR8, - S(=O)R 8, or
-S(=O) 2R8, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroalkyl), -
L5-(substituted or unsubstituted heteroaryl),
-^-(substituted or unsubstituted heterocycle), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
a bond, -0-, C(=O), S, S(=O), S(=0) 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)
heterocyclic group or a (unsubstituted or substituted)
heteroaryl group and R11 is not a thienyl-phenyl
group; R12 is H, (substituted or unsubstituted C1-C6
alkyl), (substituted or unsubstituted C3-C6
cycloalkyl); or active metabolite, or solvate, or
pharmaceutically acceptable salt, or a
pharmaceutically acceptable prodrug thereof. [0008]
For any and all of the embodiments (such as, e.g.
Formula (G), Formula (G-I), and Formula (GH)),
substituents can be selected from among from a subset
of the listed alternatives. For example, in some
embodiments, Z is [C(R2)2]nC(R 1)2O. [0009] In further
or alternative embodiments, Y is -(substituted or
unsubstituted heteroaryl) or - (substituted or
unsubstituted aryl) and G6 is W-G7. [0010] In further
or alternative embodiments, Y is -(substituted or
unsubstituted heteroaryl). [0011] 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, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl,
oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl,
imidazo[l,2-a]pyridinyl and furopyridinyl, wherein Y
is substituted or unsubstituted. [0012] In further or
alternative embodiments, Y is selected from the group
consisting of pyridinyl or quinolinyl, wherein Y is
substituted or unsubstituted. [0013] In further or
alternative embodiments, R6 is L2-(substituted or
unsubstituted alkyl), or L2- (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.10014]
" l urther or aItepiativfe"e ntibd r&Snts, X is a
bond, O, -C(=O), -CR9(OR9), S, -S(=O), -S(=O) 2, -
NR9, -NR9C(O), -C(O)NR 9. [0015] In further or
alternative embodiments, G1 is tetrazolyl, -NHS(=O)
2R8, S(=O) 2N(R 9)2, -OR9, - C(=O)CF 3, -C(O)NHS(=O)
2R8, -S(=O) 2NHC(O)R 9, CN, N(R 9)2, -N(R9)C(O)R 9,
-C(=NR 10)N(R 9)2, - NR9C(=NR 10)N(R 9)2, -NR9C(=CR
I0)N(R 9)2, -C(O)NR 9C(=NR 10)N(R 9)2, -C(O)NR 9C(=CR
10)N(R 9)2, - CO2R9, -C(O)R 9, -CON(R 9)2, -SR8,
-S(=O)R 8, or -S(=O) 2R8. [0016] In further or
alternative embodiments, L3 is unsubstituted alkyl; X
is a bond; L4 is a bond; and G1 is -C(O)OR 9. [0017]
In further or alternative embodiments, R9 is H or
unsubstituted alkyl. [0018] In further or alternative
embodiments, L10 is a substituted or unsubstituted
aryl substituted or unsubstituted heteroaryl and G is
W-G 7 wherein W is substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocycle.
[0019] In further or alternative embodiments, L10 is a
substituted or unsubstituted aryl. [0020] In further
or alternative embodiments, L3 is unsubstituted alkyl;
X is a bond; L4 is a bond; and G1 is -OR9. [0021] In
further or alternative embodiments, G1 is W-G 5, where
W is a substituted or unsubstituted 



heterocycle or substituted or unsubstituted
heteroaryl. [0022] 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. [0023] In one aspect, provided herein is
a compound selected from among:
3-[3-ter/-butylsulfanyl-l-(4-pyridin-2-yl-benzyl)-5-(p
yridin-2-ylmethoxy)-l H-indol-2-yl]-2,2
-dimethylpropionamide (Compound 1-1);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5- (pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid ethyl ester
(Compound 1-2); 3-[3-tertbutylsulfanyl-
l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-(pyridin-2-ylm
ethoxy)-l H-indol-2-yl]-2,2- dimethyl-propionic acid
6-hydroxy-hexyl ester (Compound 1-3);
l-[3-fert-butylsulfanyl-l-(4-pyridin-2-
yl-benzyl)-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2-methyl-propan-2-ol (Compound 1-4);
\-\3-tertbutylsulfanyl-
l-(4-pyridin-3-yl-benzyl)-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2-methyl-propan-2-ol (Compound 1-5);
l-[3-tert-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-(4-t
hiazol-2-yl-benzyl)-l H-indol-2-
yl]-2-methyl-propan-2-ol (Compound 1-6);
l-[3-tert-butylsulfanyl-l-(4-[l,3,4]oxadiazol-2-yl-ben
zyl)-5- (pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2-methyl-propan-2-ol (Compound 1-7);
3-tert-butylsulfanyl-l-[4-
(6-methoxy-pyridin-3-yl)-benzyl]-2-(2-methyl-2-[l,3,4]
oxadiazol-2-yl-propyl)-5-(pyridin-2-ylmethoxy)-
lH-indole (Compound 1-8);
5-{2-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-y
l)-benzyl]-5-(pyridin- 2-ylmethoxy)-l
H-indol-2-yl]-l,l-dimethyl-ethyl}-[l,3,4]oxadiazol-2-y
lamine (Compound 1-9); 3-[3-tertbutylsulfanyl-
l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-(pyridin-2-ylm
ethoxy)-lH-indol-2-yl]-2,2-
dimethyl-N-pyrazin-2-yl-propionamide (Compound 1-10);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxypyridin-
3-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-lH-indol-2-yl]-2
,2-dimethyl-N-thiazol-2-yl-propionamideylmethoxy)-lH-i
ndol-2-yl]-2,2-dimethyl-N-pyridin-3-yl-propionamide
(Compound 1-12); 3-[3-tertbutylsulfanyl-
l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-(pyridin-2-ylm
ethoxy)-lH-indol-2-yl]-N-(2-
dimethylamino-ethyl)-2,2-dimethyl-propionamide
(Compound 1-13); 5-{4-[3-tert-butylsulfanyl-2-(2,2-
dimethyl-propyl)-5-(pyridin-2-ylmethoxy)-indol-
1-ylmethyl] -phenyl}-[1,3,4]oxadiazol-2-ylamine
(Compound 1-14);
3-[3-tert-butylsulfanyl-l-[4-(5-fluoro-pyridin-2-yl)-b
enzyl]-5-(quinolin-2-ylmethoxy)-
lH-indol-2-yl]-N-(2-dimethylamino-ethyl)-2,2-dimethyl-
propanoylguanidine (Compound 1-15); 3-[3-
tert-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-(4-thiazo
l-2-yl-benzyl)-l H-indol-2-yl]-2,2-dimethylpropionic
acid (Compound 2-1);
3-[3-tert-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-(4-p
yrimidin-2-ylbenzyl)- l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-2); -[3-ierf-butylsulfanyl-l-(4-pyridin-
3-yl-benzyl)-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-3); 3-[3-
^rt-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-(4-pyrimid
in-5-yl-benzyl)-l H-indol-2-yl]-2,2-dimetb.ylpropionic
acid (Compound 2-4);
3-[3-tert-butylsulfanyl-l-(4-pyrazin-2-yl-benzyl)-5-(p
yridin-2- ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-5); 3-[3-ter/-butylsulfanyl-l-[4-(6-
methoxy-pyridazin-3-yl)-benzyl]-5-(pyridin-2-ylmethoxy
)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-6);
3-[l-[4-(5-amino-pyrazin-2-yl)-benzyl]-3-ferr-butylsul
fanyl-5-(pyridin-2-ylmethoxy)-
lH-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-7); 3-[3-(3,3-dimethyl-butyryl)-5-(pyridin-2-
ylmethoxy)-l-(4-thiazol-2-yl-benzyl)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-8); 2,2-
dimethyl-3-[5-(pyridin-2-ylmethoxy)-l-(4-thiazol-2-yl-
benzyl)-l H-indol-2-yl]-propionic acid (Compound 2-9);
3-[3-acetyl-5-(pyridin-2-ylmethoxy)-l-(4-thiazol-2-yl-
benzyl)-l H-indol-2-yl]-2,2- dimethyl-propionic acid
(Compound 2-10);
3-[l-[4-(6-methoxy-pyridazin-3-yl)-benzyl]-5-(pyridin-
2- ylmethoxy)-l H-indol-2-yl]-2,2-dimethyl-propionic
acid (Compound 2-11);
3-[3-acetyl-l-[4-(6-methoxypyridazin-
3-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-12);
3-[3-ethyl-l-[4-(6-methoxy-pyridazin-3-yl)-benzyl]-5-(
pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-13);
3-[3-(3,3-dimethyl-butyl)-5-(pyridin-2-ylmethoxy)-l-(4
- thiazol-2-yl-benzyl)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-14); 3-[3-
cyclopiOpanecarbonyl-5-(pyridin-2-ylmethoxy)-l-(4-thia
zol-2-yl-benzyl)-l H-indol-2-yl]-2,2-dimethylpropionic
acid (Compound 2-15);
3-[3-cyclobutanecarbonyl-5-(pyridin-2-ylmethoxy)-l-(4-
thiazol-2-ylbenzyl)- l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-16); 3-[3-fert-butylsulfanyl-l-[4-(6-
hydroxy-pyridazin-3-yl)-benzyl]-5-(pyridin-2-ylmethoxy
)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-17);
3-[3-tert-butylsulfanyl-l-(4-pyridin-4-yl-benzyl)-5-(p
yridin-2-ylmethoxy)-l H-indol-2-
yl]-2,2-dimethyl-propionic acid (Compound 2-18);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-19); 3-[3-
^erf-butylsulfanyl-l-[4-(6-methyl-pyridazin-3-yl)-benz
yl]-5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-20);
3-[3-tert-butylsulfanyl-l-[4-(5-methyl-thiazol-2-yl)-b
enzyl]- 5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimeth.yl-propionic acid (Compound
2-21); 3-[3-
cyclobutylmethyl-5-(pyridin-2-ylmethoxy)-l-(4-thiazol-
2-yl-benzyl)-l H-indol-2-yl]-2,2-dimethylpropionic
acid (Compound 2-22);
3-[3-fe?t-butylsulfanyl-l-[4-(6-methoxy-pyridazin-3-yl
)-benzyl]-5-(2-memyi-tJti1azol-4-ylmethoxy)-l
-mdoI-2-yl]-2,2-dimethyl-propionic acid (Compound
2-23); 3-[3-tertbutylsulfanyl-
5-(2-methyl-thiazol-4-ylmethoxy)-l-(4-thiazol-2-yl-ben
zyl)-l H-indol-2-yl]-2,2-dimethylpropionic acid
(Compound 2-24);
2,2-dimethyl-3-[5-(2-methyl-thiazol-4-ylmethoxy)-l-(4-
thiazol-2-ylbenzyl)- l H-indol-2-yl] -propionic acid
(Compound 2-25);
3-[3-(3,3-dimethyl-butyryl)-5-(2-methylthiazol-
4-ylmethoxy)-l -(4-thiazol-2-yl-benzyl)-l
H-indol-2-yl] -2,2-dimethyl-propionic acid (Compound
2-26);
3-[l-[4-(6-methoxy-pyridazin-3-yl)-benzyl]-5-(2-methyl
-thiazol-4-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-27);
3-[3-(3,3-dimethyl-butyryl)-l-[4-(6-methoxy-pyridazin-
3-yl)- benzyl]-5-(2-methyl-thiazol-4-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-28);
3-[3-ethyl-5-(ryridin-2-ylmethoxy)-l-(4-thiazol-2-yl-b
enzyl)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-29);
3-{5-(benzothiazol-2-ylmethoxy)-3-terf-butylsulfanyl-l
-[4-(6-methoxy-pyridazin-3- yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-30); 3-[3-tert-butylsulfanyl-5-(2-
methyl-thiazol-4-ylmethoxy)-l-(4-pyrimidin-2-yl-benzyl
)-l H-mdol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-31);
3-[5-(benzothiazol-2-ylmethoxy)-3-tert-butylsulfanyl-l
-(4-pyrimidin-2-yl-benzyl)-
lH-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-32); 3-[3-ter^-butylsulfanyl-l-[4-(2-methyl-3-
pyridin-2-ylmethyl-3
H-imidazol-4-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2 -dimethylpropionic acid (Compound
2-33);
3-[3-tert-butylsulfanyl-l-[4-(2,4-dimethyl-thiazol-5-y
l)-benzyl]-5- (pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimetliyl-propionic acid (Compound
2-34); 3-[3- r -
butylsulfanyl-l-[4-(5-fluoro-thiazol-2-yl)-benzyl]-5-(
pyridin-2-ylmethoxy)-l
H-mdol-2-yl]-2,2-dimethylpropionic acid (Compound
2-35);
3-[3-tert-butylsulfanyl-l-[4-(4-methyl-thiazol-2-yl)-b
enzyl]-5-(pyridin- 2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-39); 3-[3-te^-butylsulfanyl-l-[4-
(3,5-dimethyl-isoxazol-4-yl)-benzyl]-5-(pyridin-2-ylme
thoxy)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-41);
3-[3-rert-butylsulfanyl-l-[4-(3-methyl-3
H-imidazol-4-yl)-benzyl]-5-(pyridin-2- ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-43); 3-[3-/er/-butylsulfanyl-l-[4-
(5-methoxy-pyridin-2-yl)-benzyl]-5-(pyridin-2-ylmethox
y)-l H-mdol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-47);
3-[3-tert-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-(4-[
l,3,4]thiadiazol-2-yl-benzyl)-
lH-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-55); 3-[3-ter^-butylsulfanyl-l-[4-(6-hydroxypyridm-
3-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-62); 3-[3 -tert-butylsulfanyl-
1-[4-(6-cyano-pyridin-3 -yl)-benzyl]
-5-(pyridin-2-ylmethoxy)- lH-indol-2-
yl]-2,2-dimethyl-propionic acid (Compound 2-64);
3-{3-^er/-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-[4-
(6-trifluoromethyl-pyridin-3-yl)-benzyl]-l
H-indol-2-yl} -2,2-dimethyl-propionic acid (Compound
2-65); 3-[3-tert-butylsulfanyl-
1-[4-(2-methoxy-pyrimidin-5 -yl)-benzyl]
-5-(pyridin-2-ylmethoxy)- lH-indol-2-
yl]-2,2-dimethyl-propionic acid (Compound 2-67);
3-[3-fert-butylsulfanyl-l-[4-(2-methoxy-thiazol-4-yl)-
benzyl]-5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2
-dimethyl-propionic acid (Compound 2-68); 3-[3-
tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-benzy
l]-5-(5-methyl-pyridin-2-ylmethoxy)-l H-indol-2-
yl]-2,2-dimethyl-propionic acid (Compound 2-73);
3-{3-ter^-butylsulfanyl-5-(5-ethyl-pyridin-2-
ylmethoxy)-l-[4-(4-methoxy-pyridin-2-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-76);
3-[3-/ert-butylsulfanyl-l-[4-(4-methoxy-pyridin-2-yl)-
benzyl]-5-(quinolin-2- ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-pro rionic acid (Compound
2-77); 3-{3-tr-butylsulfanyl-5-(6-lluoro-
inolin-2-ylmetnbxy)-^ propionic acid (Compound 2-78);
3-[3-tert-butylsulfanyl-l-[4-(3-fluoro-pyridin-2-yl)-b
en2yl]-5-(5- methyl-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-82);
butylsulfanyl-5-(5-ethyl-pyridin-2-ylmethoxy)-l-[4-(3-
fluoro-pyridin-2-yl)-ben2yl]-l H-indol-2-yl}-2,2-
dimethyl-propionic acid (Compound 2-84); 3-[3-
butylsulfanyl-l-[4-(3-fluoro-pyridin-2-yl)-benzyl]-
5-(quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-85); 3-[3-tertbutylsulfanyl-
l-[4-(5-carbamoyl-pyridin-2-yl)-benzyl]-5-(pyridin-2-y
lmethoxy)-l H-indol-2-yl]-2,2- dimethyl-propionic acid
(Compound 2-87);
3-[3-tert-butylsulfanyl-l-[4-(5-cyano-pyridm-2-yl)-ben
zyl]-5- (pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-88); 3-[3-tertbutylsulfanyl-
l-[4-(5-methoxy-thiazol-2-yl)-benzyl]-5-(pyridin-2-ylm
ethoxy)-l H-indol-2-yl]-2,2- dimethyl-propionic acid
(Compound 2-89);
3-[3-ter^butylsulfanyl-l-[4-(6-methyl-pyridin-3-yl)-be
nzyl]- 5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-90); 3-{3- -
butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-[4-(5-trifluor
omethyl-pyridin-2-yl)-ben2yl]-l H-indol-2-yl}-2,2-
dimethyl-propionic acid (Compound 2-91);
3-[3-^ert-butylsulfanyl-l-[4-(2-ethoxy-thiazol-4-yl)-b
enzyl]- 5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-92); 3-[3-^ertbutylsulfanyl- l-[4-(4-methyl-l
H-imidazol-2-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-l
H-mdol-2-yl]-2,2- dimethyl-propionic acid (Compound
2-93);
3-[3-ter/-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-b
enzyl]- 5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2
-dimethyl-propionic acid (Compound 2-94); 3-[3- -
butylsulfanyl-l-[4-(6-methoxy-pyridin-2-yl)-benzyl]-5-
(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-95);
3-[3-tert-butylsulfanyl-l-[4-(5-methoxy-
ryridin-3-yl)- benzyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2 -dimethyl-propionic acid (Compound
2-96); 3-[3-
tert-butylsulfanyl-l-[4-(6-carbamoyl-pyridin-3-yl)-ben
zyl]-5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-97);
3-[3-^ert-butylsulfanyl-l-[4-(5-methyl-pyridin-2-yl)-b
en2yl]- 5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-98); 3-{3-tertbutylsulfanyl-
5-(6-fluoro-pyridin-2-ylmethoxy)-l-[4-(6-methoxy-pyrid
in-3-yl)-benzyl]-l H-indol-2-yl}-
2,2-dimethyl-propionic acid (Compound 2-99);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-(6-methoxy-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 2-
100);
3-[3-iert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-(6-methyl-pyridin-2-ylmethoxy)-
lH-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-101); 3-{3-ter^butylsulfanyl-5-(5-methylpyridin-
2-ylmethoxy)-l-[4-(6-trifluoromethyl-pyridin-3-yl)-ben
zyl]-l H-indol-2-yl}-2,2-dimethylpropionic acid
(Compound 2-102); 3-{3-ter/-butylsulfanyl-5-(5-methyl-
ryridin-2-ylmethoxy)-l-[4-(5-
trifluoromethyl-pyridin-2-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-103); 3- {3-t"^-butylsulfanyl-5-(
-cyclopropyl-pyridin^-ylmethoxy)-
1-[4-(6-methoxy-pyridin-3 -yl)-benzyl]-IHindol-
2-yl}-2,2-dimethyl-propionic acid (Compound 2-104);
3-[3-ifert-butylsulfanyl-l-[4-(5-methylpyridin-
2-yl)-benzyl]-5-(5-methyl-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2 -dimethyl-propionic acid (Compound
2-105);
3-[3-terf-butylsulfanyl-l-[4-(6-methoxy-pyridazin-3-yl
)-benzyl3-5-(5-methylpyridin- 2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-106); 3-[3- -
butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-benzyl]-5-(
5-methyl- ryridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-aimetKyr-pr'op onc lciH (CoiHp$ui
--107); 3-{3-tert-butylsulfanyl-5-(5-chloro-pyridin-2-
ylmethoxy)-l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-108);
3-{3-tert-butylsulfanyl-5-((S)-l-pyridin-2-yl-ethoxy)-
l-[4-(5-trifluoromethylpyridin- 2-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-109); 3-{3-tertbutylsulfanyl-
5-((R)-l-pyridin-2-yl-ethoxy)-l-[4-(5-trifluoromethyl-
pyridin-2-yl)-ben2yl]-l H-indol-2-
yl}-2,2-dimethyl-propionic acid (Compound 2-1 10);
3-[3-fer^butylsulfanyl-l-[4-(6-methoxy-pyridin-3-
yl)-benzyl]-5-((S)-l-pyridin-2-yl-ethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 2-
lll);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-((R)-l-pyridin-2-yl-ethoxy)-l Hindol-
2-yl]-2,2-dimethyl-propionic acid (Compound 2-1 12);
3-[3-fer/-butylsulfanyl-l-[4-(6-methoxypyridin-
2-yl)-benzyl]-5-((S)-l -pyridin-2-yl-ethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-113);
3-[3-^rt-butylsulfanyl-l-[4-(6-methoxy-pyridin-2-yl)-b
enzyl]-5-((R)-l-pyridin-2-ylethoxy)- l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-114); 3-[3-fert-butylsulfanyl-l-[4-(2-
ethoxy-thiazol-4-yl)-benzyl]-5-((S)-l-pyridin-2-yl-eth
oxy)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-115);
3-[3-fert-butylsulfanyl-l-[4-(2-ethoxy-thiazol-4-yl)-b
enzyl]-5-((R)-l-pyridin-2-ylethoxy)- l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-1 16); 3-[3-fert-butylsulfanyl-l-[4-(6-
methoxy-pyridin-3-yl)-benzyl]-5-(3-methyl-pyridin-2-yl
methoxy)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-117);
3-{3-^ert-butylsulfanyl-5-(3-methyl-pyridin-2-ylmethox
y)-l-[4-(5- trifluoromethyl-pyridin-2-yl)-ben2yl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-118); 3-
{3-ter/-butylsulfanyl-5-(3,5-dimethyl-pyridin-2-ylmeth
oxy)-l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-l Hindol-
2-yl}-2,2-dimethyl-propionic acid (Compound 2-119);
3-{3-^er^-butylsulfanyl-5-(3,5-dimethylpyridin-
2-ylmethoxy)-l-[4-(5-trifluoromethyl-pyridin-2-yl)-ben
zyl]-l H-indol-2-yl}-2,2-dimethylpropionic acid
(Compound 2-120);
3-{5-(benzothiazol-2-ylmethoxy)-3-iert-butylsulfanyl-l
-[4-(6- methoxy-pyridin-3-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-121); 3-{5-
(benzothiazol-2-ylmethoxy)-3-trt-butylsulfanyl-l-[4-(5
-methoxy-pyridin-2-yl)-benzyl]-l H-indol-2-yl}-
2,2-dimethyl-propionic acid (Compound 2-122);
3-{5-(benzothiazol-2-ylmethoxy)-3-
cyclobutanecarbonyl-l-[4-(6-methoxy-pyridin-3-yl)-benz
yl]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-123);
3-{5-(benzothiazol-2-ylmethoxy)-3-cyclobutylmethyl-l-[
4-(6-methoxy-pyridin-3- yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-124); 3-{3-/er/-butylsulfanyl-5-(5-
ethyl-pyridin-2-ylmethoxy)-l-[4-(6-methoxy-pyridm-3-yl
)-benzyl]-l H-indol-2-yl}-2,2-dimethylpropionic acid
(Compound 2-125);
3-[3-terf-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-b
enzyl]-5-(5- ethyl-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-126); 3-{3-teiibutylsulfanyl- 5 -(5
-ethyl-pyridin-2-ylmethoxy)-
1-[4-(6-trifluoromethyl-pyridin-3 -yl)-benzyl]
-lH-indol-2- yl}-2,2-dimethyl-propionic acid (Compound
2-127); 3-{3-tt-butylsulfanyl-5-(5-ethyl-pyridin-2-
ylmethoxy)-l-[4-(5-trifluoromethyl-pyridin-2-yl)-benzy
l]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-128);
3-[3-tert-butylsulfanyl-l-[4-(2-ethoxy-thiazol-4-yl)-b
enzyl]-5-(5-methyl-pyridin-2- ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-129); 3-[3-^ert-butylsulfanyl-l-[4-
(2-methoxy-thiazol-4-yl)-benzyl]-5-(5-methyl-pyridin-2
-ylmethoxy)-l H-indol-2-yl]-2,2-dimethylpropionic 



acid (Compound 2-130);
3-[3-fert-butylsulfanyl-l-[4-(6-methoxy-
ryridin-2-yl)-benzyl]-5-(5-met% -pyndin-2'-ylm^ acid
(Compound 2-131); 3-[3-
cyclobutylmethyl-l-[4-(6-methoxy-pyridin-3-yl)-benzyl]
-5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-132);
3-[3-cyclobutylmethyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-(5-methyl-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 2-
133);
3-[3-isobutyl-l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-
(5-methyl-pyridin-2-ylmethoxy)-l H-indol-
2-yl]-2,2-dimethyl-propionic acid (Compound 2-134);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-
yl)-benzyl]-5-(quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-135); 3-
{3-?ert-butylsulfanyl-5-(quinolin-2-ylmethoxy)-l-[4-(6
-trifluoromethyl-pyridin-3-yl)-benzyl]-l H-indol-2-
yl}-2,2-dimethyl-propionic acid (Compound 2-136);
3-{3-fer^butylsulfanyl-5-(quinolin-2-ylmethoxy)-l-
[4-(5-trifluoromethyl-pyridin-2-yl)-benzyl]-l
H-indol-2-yl} -2,2-dimethyl-propionic acid (Compound
2- 137);
3-[3-tert-butylsulfanyl-l-[4-(6-methoxy-pyridazin-3-yl
)-benzyl]-5-(quinolin-2-ylmethoxy)-l Hindol- 2-yl]-2,2
-dimethyl-propionic acid (Compound 2-138);
3-[3-tert-butylsulfanyl-l-[4-(6-ethoxypyridin-
3-yl)-benzyl]-5-(quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-139);
3-{3-tert-butylsulfanyl-5-(6-fluoro-quinolin-2-ylmetho
xy)-l-[4-(6-methoxy-pyridin-2-yl)- benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-140); 3-{3-fert-butylsulfanyl-5-(6-
fluoro-quinolin-2-ylmethoxy)-l-[4-(6-methoxy-pyridin-3
-yl)-benzyl]-lH-indol-2-yl}-2,2-dimethylpropionic acid
(Compound 2-141);
3-[3-ter?-butylsulfanyl-l-[4-(2-ethoxy-thiazol-4-yl)-b
enzyl]-5-(6- fluoro-quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2 -dimethyl-propionic acid (Compound
2-142); 3-{3-tertbutylsulfanyl-
5-(6-fluoro-quinolin-2-ylmethoxy)-l-[4-(5-trifluoromet
hyl-pyridin-2-yl)-benzyl]-l H-indol- 2-yl}
-2,2-dimethyl-propionic acid (Compound 2-143);
3-{3-/ert-butylsulfanyl-5-(7-fluoro-quinolin-2-
ylmethoxy)-l-[4-(6-trifluoromethyl-pyridin-3-yl)-benzy
l]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-144); 3-{3 -fert-butylsulfanyl-5
-(7-fluoro-quinolin-2-ylmethoxy)-
1-[4-(5-trifluoromethylpyridin- 2-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-145); 3-{3-tertbutylsulfanyl-
5-(7-fluoro-quinolin-2-ylmethoxy)-l-[4-(6-methoxy-pyri
din-3-yl)-benzyl]-l H-indol-2-yl}-
2,2-dimethyl-propionic acid (Compound 2-146);
3-[3-ter^-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-
ben2yl]-5-(7-fluoro-quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 2-
147);
3-[3-te^-butylsulfanyl-l-[4-(3-fluoro-pyridin-2-yl)-be
nzyl]-5-(6-fluoro-quinolin-2-ylmethoxy)-l Hindol-
2-yl]-2,2-dimethyl-propionic acid (Compound 2-148);
3-{3-tert-butylsulfanyl-5-(5-methyl-pyridin-
2-ylmethoxy)-l-[4-(3-trifluoromethyl-pyridin-2-yl)-ben
zyl]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-149);
3-{3-tert-butylsulfanyl-5-(5-ethyl-pyridin-2-ylmethoxy
)-l-[4-(3-trifluoromethylpyridin- 2-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-150); 3-{3-tertbutylsulfanyl- 5
-(quinolin-2-ylmethoxy)-
1-[4-(3-trifluoromethyl-pyridin-2-yl)-ben2yl]
-lH-indol-2-yl }- 2,2-dimethyl-propionic acid
(Compound 2-151);
3-{3-ter^butylsulfanyl-5-(6-fluoro-quinolin-2-
ylmethoxy)-l-[4-(3-trifluoromethyl-pyridin-2-yl)-benzy
l]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-156);
3-[3-fert-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-b
enzyl]-5-(3-methyl-pyridin-2- ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-157); 3-{3-tert-butylsulfanyl-5-(3-
methyl-pyridin-2-ylmethoxy)-l-[4-(6-trifluoromethyl-py
ridm-3-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethylpropionic acid (Compound
2-158);
3-{3-tert-butylsulfanyl-5-(3,5-dimethyl-pyridin-2-ylme
thoxy)-l-[4-(6-ethoxy-pyrdin-3-yI)-be l]-
lH-nabl-2-yl}-2,2-dimeth.yl-propionic acid (Compound
2-159); 3-[3-/ertbu1ylsulfanyl-
l-[4-(6-methoxy-pyridm-3-yl)-ben2yl]-5-(4-methyl-pyrid
in-2-ylmethoxy)-l H-indol-2-yl]-
2,2-dimethyl-propionic acid (Compound 2-160);
3-[3-^rt-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-
benzyl]-5-(4-methyl-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 2-
161);
3-{3-^er^butylsulfanyl-5-(4-methyl-pyridin-2-ylmethoxy
)-l-[4-(5-trifluoromethyl-pyridin-2-yl)-
benzyl]-lH-mdol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-162); 3-{3-cyclobutylmethyl-5-(5-
methyl-pyridm-2-ylmethoxy)-l-[4-(5-trifluoromethyl-pyr
idin-2-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethylpropionic acid (Compound
2-163);
3-[3-fert-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-b
enzyl]-5-(6- fluoro-quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl- rropionic acid (Compound
2-164); 3-{3-tertbutylsulfanyl-
5-(6-fluoro-quinolin-2-ylmethoxy)-l-[4-(6-trifluoromet
hyl-pyridin-3-yl)-ben2yl]-l H-indol- 2-yl}
-2,2-dimethyl-propionic acid (Compound 2-165);
3-[3-/ert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-
yl)-ben2yl]-5-(6-methyl-quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-166);
3-{3-ter^butylsulfanyl-5-(6-methyl-quinolin-2-ylmethox
y)-l-[4-(5-trifluoromethyl-pyridin-2-yl)- benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-167); 3-[3-ter/-butylsulfanyl-l-[4-(6-
methyl-pyridazin-3-yl)-benzyl]-5-(quinolin-2-ylmethoxy
)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-168); 3-[3 -tert-butylsulfanyl-1
-[4-(6-ethoxy-pyridazin-3 -yl)-benzyl] -5-(quinolin-2-
ylmethoxy)-l H-indol-2-yl] -2,2-dimethyl-propionic
acid (Compound 2-169); 3-[3-isobutyl-l-[4-(6-
methoxy-pyridin-3-yl)-benzyl]-5-(quinolin-2-ylmethoxy)
-l H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-170); 3-{3-tert-butylsulfanyl-5
-(6-fluoro-quinolin-2-ylmethoxy)-
1-[4-(6-methoxypyridazin- 3-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-171); 3-[l-[4-(6-
methoxy-pyridin-3-yl)-benzyl]-3-(2-methyl-propane-2-su
lfonyl)-5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-
2,2-dimethyl-propionic acid (Compound 2-172);
3-[l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-3-(2-methylpr
opane- 2-sulfinyl)-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 2-
173);
3-[3-/ert-butylsulfanyl-l-[4-(6-methoxy-pyridin-3-yl)-
benzyl]-5-(l-oxy-pyridin-2-ylmethoxy)-l Hindol-
2-yl]-2,2-dimethyl-propionic acid (Compound 2-174);
3-{3-te^-butylsulfanyl-5-(imidazo[l,2-
]pyridin-2-ylmethoxy)-l-[4-(6-methoxy-pyridin-3-yl)-be
nzyl]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-1 75); 3-[3-ter/-butylsulfanyl-l
-[4-(6-ethoxy-pyridin-3-yl)-benzyl]-5-(imidazo[l ,2-
a]pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-176); 3-{3- - bu1ylsulfanyl-5-(irr dazo[l,2-
]pyridin-2-ylmethoxy)-l-[4-(5-trifluoromethyl-pyridin-
2-yl)-benzyl]-l Hindol- 2-yl}-2,2-dimethyl-propionic
acid (Compound 2-177);
3-[3-fert-butylsulfanyl-l-[4-(6-ethoxypyridm-
3-yl)-benzyl]-5-((R)-l-pyridin-2-yl-ethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-178);
3-{3-ter^-butylsulfanyl-5-(6-fluoro-quinolin-2-ylmetho
xy)-l-[4-(6-methyl-pyridazin- 3-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-179); 3-[3-fer -butylsulfanyl-l-
[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-isoxaz
ol-3-ylmethoxy)-l H-indol-2-yl]-2,2-dimethylpropionic
acid (Compound 2-180);
3-[3-ter^-butylsulfanyl-l-[4-(6-ethoxy-pyridin-3-yl)-b
enzyl]-5-(5- methyl-isoxazol-3-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-181); 3- {3-i!e -
butylsulfanyl-5-(5-methyl-isoxazol-3-ylmethoxy)-l-[4-(
5-trifluoromethyl-pyridin-2-yl)-benzyl]-l Hindol-
2-yl}-2,2-dimethyl-propionic acid (Compound 2-182);
3-{3-ter^Butylsulfanyl-5-(2,5-dimethyl-2
Hpyrazoi-J-ylmethoxy)-r-[4-(6-metHOx^^^ acid (Compound
2-183); 3-{3-tert-butylsulfanyl-5-(l,5-dimethyl-l
H-pyrazol-3-ylmethoxy)-l-[4-(6-methoxypyridin-
3-yl)-ben2yl]-l H-indol-2-yl}-2,2-dimethyl-rropionic
acid (Compound 2-184); 3-[3-tertbutylsulfanyl-
l-[4-(6-ethoxy-pyridazin-3-yl)-benzyl]-5-(6-fluoro-qui
nolin-2-ylmetlioxy)-l H-indol-2-yl]-
2,2-dimethyl-propionic acid (Compound 2-185);
3-[3-tert-butylsulfanyl-l-[4-(6-ethoxy-pyridazin-3-yl)
- benzyl]-5-(5-ethyl-pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-186);
3-{3-fert-butylsulfanyl-5-(5-ethyl-pyridin-2-ylmethoxy
)-l-[4-(6-methoxy-pyridazin-3-yl)-benzyl]-l Hindol-
2-yl}-2,2-dimethyl-propionic acid (Compound 2-187);
3-[3-terf-butylsulfanyl-l-[4-(5-fluoropyridin-
2-yl)-benzyl]-5-(6-fluoro-quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-188);
3-[3-te^-butylsulfanyl-l-[4-(5-fluoro-pyridin-2-yl)-be
nzyl]-5-((R)-l-pyridin-2-ylethoxy)-
lH-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-189); 3-[3-tert-butylsulfanyl-l-[4-(6-
ethoxy-pyridin-2-yl)-benzyl]-5-(6-fluoro-quinolin-2-yl
methoxy)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-190);
3-[3-tert-butylsulfanyl-l-[4-(6-ethoxy-
ryridin-2-yl)-benzyl]-5-((R)-l-pyridin-2- yl-ethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-191); 3-[3-fert-butylsulfanyl-l-[4-
(5-fluoro-pyridin-2-yl)-benzyl]-5-(5-methyl-pyridin-2-
ylmethoxy)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 2-192);
3-[3-tert-butysulfanyl-l-[4-(6-ethoxy-pyridin-2-yl)-be
nzyl]-5-(5-methylpyridin- 2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-193); 3-{5-(6-fluoroquinolin-
2-ylmethoxy)-3-isobutyl-l-[4-(6-trifluoromethyl-pyridi
n-3-yl)-benzyl]-l H-indol-2-yl}-2,2-
dimethyl-propionic acid (Compound 2-194);
3-{3-tert-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-[3-(
5- trifluoromethyl-pyridin-2-yl)-benzyl]-l
H-indol-2-yl} -2,2-dimethyl-propionic acid (Compound
2-195); 3-
[3-tert-butylsulfanyl-l-[3-(6-methoxy-pyridin-3-yl)-be
nzyl]-5-(pyridin-2-ylmethoxy)-l H-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-196);
3-[3-ter-butylsulfanyl-l-[4-(5-fluoro-pyridm-2-yl)-ben
zyl]- 5-(quinolin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-197); 3-[3-tertbutylsulfanyl-
1-[4-(6-ethoxy-pyridin-2-yl)-benzyl]
-5-(quinolin-2-ylmethoxy)- lH-indol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-198);
3-[3-tert-butylsulfanyl-l-[4-(6-ethoxy-pyridin-2-yl)-b
enzyl]- 5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-199); 3-{3- r -
butylsulfanyl-5-(6-fluoro-quinolin-2-ylmethoxy)-l-[4-(
6-trifluoromethyl-pyridin-2-yl)-benzyl]-l H-indol-
2-yl} -2,2-dimethyl-propionic acid (Compound 2-200);
3-[3-tert-butylsulfanyl-l-[4-(5-fluoro-pyridin-2-
yl)-benzyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-201); 3-
{3-tert-butylsulfanyl-5-(5-methyl-pyridin-2-ylmethoxy)
-l-[4-(6-trifluoromethyl-pyridin-2-yl)-benzyl]-
lH-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-202); 3-{3-tert-butylsulfanyl-5-(quinolin-2-
ylmethoxy)-l-[4-(6-trifluoromethyl-pyridin-2-yl)-benzy
l]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 2-203);
3-{3-te^-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-[4-(6
-trifluoromethyl-pyridin-2- yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
2-204); 3-[3-te/t-butylsulfanyl-5-
(quinolin-2-ylmethoxy)- 1-(4-thiazol-2-yl-benzyl)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-205);
3-[3-fer^-butylsulfanyl-l-[3-(4-methoxy-tetrahydro-pyr
an-4-yl)-benzyl]-5-(pyridin-2- ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-pro rionic acid (Compound
2-206); 3-[3-toY-butylsulfanyl-5-(6-
fluoro-quinolin-2-ylmethoxy)-l-(4-pyridin-2-yl-benzyl)
-l H-indol-2-yl]-2,2-dimethyl-propionic acid(Compound
2-207);3-[3-fe^b'u^lMfinyl-5-(5-ethyl-py
pdin-2-ylmethoxy)-l-(4-pyndm-3-yl-benzyl)-
lH-indol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-208); 3-[3-ter^-butylsulfanyl-l-(4-py
pdm-3-ylbenzyl)- 5-(qumolm-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dmiethyl-propiomc acid (Compound
2-209), 3-[3-
tert-butylsulfanyl-5-(6-fluoro-qumolm-2-ylmethoxy)-l-(
4-pyndm-3-yl-benzyl)-l H-mdol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-210);
3-[3-tert-butylsulfanyl-5-(5-methyl-py
pdm-2-ylmethoxy)-l -
(4-pypdm-2-yl-benzyl)-lH-indol-2-yl]-2,2-dimethyl-prop
ionic acid (Compound 2-211); 3-[3-tertbutylsulfanyl-
5-(5-ethyl-pyridm-2-ylmethoxy)-l-(4-pyndm-2-yl-benzyl)
-l H-indol-2-yl]-2,2-dimethylpropionic acid (Compound
2-212); 3-[3-terf-butylsulfanyl-l-(4-py
pdm-2-yl-benzyl)-5-(qumolm-2- ylmethoxy)-l
H-mdol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-213); 3-[3-fer/-butylsulfanyl-5-(5-
methyl-pypdin-2-ylmethoxy)-l-(4-pyndin-3-yl-benzyl)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-214); 3-[3-^r^-butylsulfanyl-l-[4-(4-methoxy-py
pdm-2-yl)-benzyl]-5-(5-methyl-pypdm- 2-ylmethoxy)-l
H-mdol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-215); 3-[3-tert-butylsulfanyl~5-
(qumolm-2-ylmethoxy)-l-(4-(3-methyoxypyndm-2-yl)-benzy
l)-l H-mdol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-216); 3-[3-tert-butylsulfanyl-5-(5-methyl-py
pdm-2-ylmethoxy)-l-(4-(3- methyox)f
ypdin-2-yl)-benzyl)-l
H-mdol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-217); 3-[3-tertbutylsulfanyl-
5-(5-ethyl-pyndm-2-ylmethoxy)-l-(4-(3-methyoxypyndm-2-
yl)-benzyl)-l H-mdol-2-yl]- 2,2-dimethyl-propionic
acid (Compound 2-218);
3-[3-fert-butylsulfanyl-5-(5-methyl-py pdm-2-
ylmethoxy)-l-(4-(4-t
pfluoromethypypdm-2-yl)-benzyl)-lH-mdol-2-yl]-2,2-dime
thyl-propionic acid (Compound 2-219),
3-[3-rert-butylsulfanyl-5-(5-ethyl-pyridm-2-ylmethoxy)
-l-(4-(4- tpfluoromethypypdm-2-yl)-benzyl)-l
H-mdol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-220); 3-
[3-t^-butylsulfanyl-5-(qumolm-2-ylmethoxy)-l-(4-(4-t
pfluoromethypyndin-2-yl)-benzyl)-l H-mdol-2-
yl]-2,2-dimethyl-propiomc acid (Compound 2-221);
3-[3-tert-butylsulfanyl-5-(5-methyl-py pdm-2-
ylmethoxy)-l-(4-(5-fluoropyridm-3-yl)-benzyl)-l
H-mdol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-222),
3-[3-^ert-butylsulfanyl-5-(5-ethyl-pypdin-2-ylmethoxy)
-l-(4-(5-fluoropyndm-3-yl)-benzyl)-l Hmdol-
2-yl]-2,2-dimethyl-propionic acid (Compound 2-223);
3-[3-fert-butylsulfanyl-5-(qumolm-2- ylmethoxy)-
1-(4-(5-fluoropypdm-3-yl)-benzyl)-
lH-mdol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-224); 3-[3-?e^-butylsulfanyl-5-(2,3-dimethyl-py
pdm-6-ylmethoxy)-l-(4-(2-methoxypyridm-5-yl)-
benzyl)-l H-mdol-2-yl]-2,2-dimethyl-propiomc acid
(Compound 2-225); 3-[3-terf-butylsulfanyl-5-(2,3-
dimethyl-pypdm-6-ylmethoxy)-l-(4-(3-t
pfluoromethylpypdin-2-yl)-benzyl)-l H-mdol-2-yl]-2,2-
dimethyl-propionic acid (Compound 2-226);
3-[3-fert-butylsulfanyl-5-(2,3-dimethyl-pypdm-6-
ylmethoxy)-l-(4-(4-tnfluoromethylpyridm-2-yl)-benzyl)-
l H-mdol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-227); 3-[3-^r/-butylsulfanyl-5-(2,3-dimethyl-
rypdm-6-ylmethoxy)-l-(4-(3-fluoropyridm-
2-yl)-benzyl)-l H-mdol-2-yl]-2,2-dimethyl-propiomc
acid (Compound 2-228); 3-[3-tert-butylsulfanyl-5-
(2,3-dimethyl-pypdin-6-ylmethoxy)-l-(4-(5-fluoro
ryndm-3-yl)-ben2yl)-l
H-mdol-2-yl]-2,2-dimethylpropionic acid (Compound
2-229); 3-[3-tert-butylsulfanyl-5-(2,3-dimethyl-py
pdm-6-ylmethoxy)-l-(4-(4-
methoxypyridm-2-yl)-benzyl)-l
H-indol-2-yl]-2,2-dimethyl-propiomc acid (Compound
2-230); 3-[3-tertbutylsulfanyl- 5 -(2,3
-dimethyl-pypdm-6-ylmethoxy)-l
-(4-(pypdm-2-yl)-benzyl)- lH-mdol-2-yl]-2,2-
dimethyl-propiomc acid (Compound 2-231);
3-[3-to^-butylsulfanyl-5-(5-methyl-py
pdm-2-ylmethoxy)-l(4-(2-m h y-p fi acid (Compound
2-232); 3-
[3-^ert-bu1ylsulfanyl-5-(5-ethyl-pyridin-2-ylmethoxy)-
l-(4-(2-methoxy-pyridin-3-yl)-benzyl)-l H-indol-2-
yl]-2,2-dimethyl-propionic acid (Compound 2-233);
3-[3-fer^butylsulfanyl-5-(quinolin-2-ylmethoxy)-l-
(4-(2-methoxy-pyridin-3-yl)-benzyl)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound
2-234); 3- [3-te^-butylsulfanyl-l-(6
t-methoxy-[2,3']bipyridinyl-5-ylmethyl)-5-(pyridin-2-y
lmethoxy)-l H-indol-2- yl]-2,2-dimethyl-propionic acid
(Compound 3-1);
3-[3-ter/-butylsulfanyl-l-[6-(4-methoxy-phenyl)-
pyridin-3-ylmethyl]-5-(pyridin-2-ylmethoxy)-l
H-indol-2-yl]-2,2-dimethyl-propionic acid (Compound 3-
2); 3-{3-ter^-butylsulfanyl-5 -(pyridin-2-ylmethoxy)-
1-[6-(4-trifluoromethoxy-phenyl)-pyridin-3 -
ylmethyl]-l H-indol-2-yl}-2,2-dimethyl-propionic acid
(Compound 3-3); 3-[3-fert-butylsulfanyl-l-[5-(4-
methoxy-phenyl)-pyridin-2-ylmethyl]-5-(pyridin-2-ylmet
hoxy)-l H-indol-2-yl]-2,2-dimethyl-propionic acid
(Compound 3-4);
3-{3-^ert-butylsulfanyl-5-(pyridin-2-ylmethoxy)-l-[5-(
4-trifluoromethoxy-phenyl)- pyridin-2-ylmethyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
3-5); 3-{3-tertbutylsulfanyl-
5-isopropyl-l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-l
H-indol-2-yl}-2,2-dimethyl-propionic acid (Compound
4-1 ); and
3-{3-fert-butylsulfanyl-5-hydroxy-l-[4-(6-methoxy-pyri
din-3-yl)-ben2yl]-l Hindol-
2-yl}-2,2-dimethyl-propionic acid (Compound 4-2).
[0024] one aspect, provided herein is a pharmaceutical
composition comprising an effective amount of a
compound provided herein, and a pharmaceutically
acceptable excipient. [0025] Li 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. [0026] 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 (G), Formula (G-I), or
Formula (G-II), wherein Z is [C(R2) nC(RO2O, to the
mammal in need. [0027] In another aspect are compounds
presented in any of Figures 8, 9, 10, or 11, or
pharmaceutically acceptable salts, pharmaceutically
acceptable N-oxides, pharmaceutically active
metabolites, pharmaceutically acceptable prodrugs, and
pharmaceutically acceptable solvates thereof, which
antagonize or inhibit FLAP and may be used to treat
patients suffering from leukotriene-dependent
conditions or diseases, including, but not limited to,
asthma, chronic obstructive pulmonary disease,
pulmonary hypertension, interstitial lung fibrosis,
rhinitis, arthritis, allergy, psoriasis, inflammatory
bowel disease, adult respiratory distress syndrome,
myocardial infarction, aneurysm, stroke, cancer,
endotoxic shock, proliferative disorders and
inflammatory conditions. [0028] In another aspect are
compounds presented in any of Tables 1, 2, 3, or 4, or
pharmaceutically acceptable salts, pharmaceutically
acceptable N-oxides, pharmaceutically active
metabolites, pharmaceutically acceptable prodrugs, and
pharmaceutically acceptable solvates thereof, which
antagonize or inhibit FLAP and may be used to treat
patients suffering from leukotriene-dependent
conditions or diseases, including, but not limited to,
asthma, chronic obstructive pulmonary
disease,pulmoriary hypertensi rij' interstiffap ung '
brosis, rhinitis, arthritis, allergy, psoriasis,
inflammatory bowel disease, adult respiratory distress
syndrome, myocardial infarction, aneurysm, stroke,
cancer, endotoxic shock, proliferative disorders and
inflammatory conditions. [0029] In further or
alternative embodiments, the compounds of any of
Formula (G), Formula (G-I), or Formula (G-II), may be
inhibitors of 5-lipoxygenase-activating protein
(FLAP), while in still further or alternative
embodiments, such inhibitors are selective for FLAP.
In even further or alternative embodiments, such
inhibitors have an IC50 below 50 microM in the FLAP
binding assay. [0030] In further or alternative
embodiments, the compounds of of any of Formula (G),
Formula (G-I), or Formula (G-II), may be included into
pharmaceutical compositions or medicaments used for
treating a leukotriene-dependent or leukotriene
mediated condition or disease in a patient. [0031] 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.
[0032] In other aspects, the methods, compounds,
pharmaceutical compositions, and medicaments described
herein may be used to prevent the cellular activation
of 5-lipoxygenase, while in other aspects the methods,
compounds, pharmaceutical compositions, and
medicaments described herein may be used to limit the
formation of leukotrienes. In other aspects, such
methods, compounds, pharmaceutical compositions, and
medicaments may comprise FLAP inhibitors disclosed
herein for the treatment of asthma by (a) lowering the
concentrations of leukotrienes in certain tissue(s) of
the body or in the entire body of a patient, (b)
modulating the activity of enzymes or proteins in a
patient wherein such enzymes or proteins are involved
in the leukotriene pathway such as, by way of example,
5-lipoxygenase-activating protein or 5-lipoxygenase,
or (c) combining the effects of (a) and (b). In yet
other aspects, the methods, compounds, pharmaceutical
compositions, and medicaments described herein may be
used in combination with other medical treatments or
surgical modalities. [0033] In one aspect are methods
for reducing/inhibiting the leukotriene synthetic
activity of 5- lipoxygenase-activating protein (FLAP)
in a mammal comprising administering to the mammal at
least once an effective amount of a compound having
the structure of any of Formula (G), Formula (G-I), or
Formula (G-II). . . . . . [0034] In a further or
alternative embodiment, the "G" group (e.g. Gi, G5,
G6, G7) of any of Formula (G), Formula (G-I), or
Formula (G-II), is any group that is used to tailor
the physical and biological properties of the
molecule. Such tailoring/modifications are achieved
using groups which modulate acidity, basicity,
lipophilicity, solubility and other physical
properties of the molecule. The physical and
biological properties modulated by such modifications
to "G" include, by way of example only, solubility, in
vivoaosorption, ana in vivo metabolism 'r d tion, 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
andnonspecific 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.
Ih further or alternative embodiments, "G" is L2O-Q,
wherein L20 is an enzymatically cleavable linker and Q
is a drug, or an affinity moiety. In further or
alternative embodiments, the drug includes, by way of
example only, leukotriene receptor antagonists and
antiinflammatory 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. [0035] 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 (G), Formula (G-I), or
Formula (G-IT). [0036] 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 (G),
Formula (G-I), or Formula (G-II). [0037] 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 (G), Formula (G-I), or
Formula (G-II). [0038] 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 (G), Formula (G-I), or Formula (G-II). [0039]
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 (G),
Formula (G-I), or Formula (G-II). In a further
embodiment of this aspect, the respiratory disease is
asthma. In a further embodiment of this aspect, the
respiratory disease includes, but is not limited to,
adult respiratory distress syndrome and allergic
(extrinsic) asthma, non-allergic (intrinsic) asthma,
acute severe asthma, chronic asthma, clinical asthma,
nocturnal asthma, allergen-induced asthma,
aspirin-sensitive asthma, exercise-induced asthma,
isocapnic hyperventilation, child-onset asthma,
adultonset asthma, cough-variant asthma, occupational
asthma, steroid-resistant asthma, seasonal asthma,
[0040] 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 (G), Formula (G-I), or Formula
(G-II). In a further embodiment of this
aspect,chrdhic'~bstructive pulmonary diseaselncludes,
but is not limited to, chronic bronchitis or
emphysema, pulmonary hypertension, interstitial lung
fibrosis and/or airway inflammation and cystic
fibrosis. [0041] 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
(G), Formula (G-I), or Formula (G-II). [0042] 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 (G),
Formula (G-I), or Formula (G-II). [0043] 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 (G), Formula (G-I), or
Formula (G-II). [0044] 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 (G), Formula
(G-I), or Formula (G-II). [0045] 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 (G), Formula (G-I), or Formula (G-II). [0046]
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 (G), Formula (G-I), or
Formula (G-II). [0047] 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 (G),
Formula (G-I), or Formula (G-II). [0048] 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 (G), Formula (G-I), or
Formula (G-IT). [0049] 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 (G), Formula (G-I), or Formula (G-IT). CNS
disorders include, but are not limited to, multiple
sclerosis, Parkinson's disease, Alzheimer's disease,
stroke, cerebral ischemia, retinal ischemia,
postsurgical cognitive dysfunction, migraine,
peripheral neuropathy/neuropathic pain, spinal cord
injury, cerebral edema and head injury. [0050] 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 (G),Jbormula CCJ-I),
or Formula (G-py.' Tfietyp'e of cancer may include,
but is not limited to, pancreatic cancer and other
solid or hematological tumors. [0051] 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 (G),
Formula (G-I), or Formula (G-II). [0052] 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
(G), Formula (G-T), or Formula (G-Il). [0053] 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 (G),
Formula (G-I), or Formula (G-II). Such diseases
include, by way of example only, chronic gastritis,
eosinophilic gastroenteritis, and gastric motor
dysfunction. [0054] 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 (G), Formula (G-I), or Formula (G-II). Such
diseases include, by way of example only,
glomerulonephritis, cyclosporine nephrotoxicity renal
ischemia reperfusion. [0055] 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
(G), Formula (G-I), or Formula (G-II). [0056] 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 (G),
Formula (G-I), or Formula (G-IT). [0057] 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. [0058] 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 (G), Formula (G-I), or
Formula (G-II). [0059] 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
(G), Formula (G-T), or Formula (G-II). [0060] 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 (G), Formula (G-T), or Formula (G-TI). [0061]
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 thestructure of
any of Formula (G),''F rmla"'(G-I), or Formula (G-II).
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 (G), Formula (G-I), or Formula (G-II).
[0062] 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
(G), Formula (G-I), or Formula (G-II). [0063] 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 (G), Formula
(G-T), or Formula (G-II). [0064] 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 (G), Formula (G-I), or Formula
(G-II). [0065] In another aspect is the use of a
compound of any of Formula (G), Formula (G-I), or
Formula (GII), 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. [0066] 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. [0067] 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,
adultonset 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
ofthe afofeme tioned ' aspects are 'furtter
'enfeodiments in which the mammal is an animal model
for pulmonary inflammation, examples of which are
provided herein. [0068] In any of the aforementioned
aspects are further embodiments comprising single
administrations of the effective amount of the
compound, including further embodiments in which (i)
the compound is administered once; (ii) the compound
is administered to the mammal multiple times over the
span of one day; (iii) continually; or (iv)
continuously. [0069] In any of the aforementioned
aspects are further embodiments comprising multiple
administrations of the effective amount of the
compound, including further embodiments in which (i)
the compound is administered in a single dose; (ii)
the time between multiple administrations is every 6
hours; (iii) the compound is administered to the
mammal every 8 hours;. In further or alternative
embodiments, the method comprises a drug holiday,
wherein the administration of the compound is
temporarily suspended or the dose of the compound
being administered is temporarily reduced; at the 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. [0070] 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 (G), Formula (G-I), or
Formula (G-II), a CySLT1 receptor antagonist, or a
CySLT1ZCySLT2 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-hydroxy-l-methyl-ethyl
)phenyl]- propyl]sulfanylmethyl]cyclopropyl]acetic
acid), zafirlukast (Accolate(tm):
3-[[2-methoxy-4-(otolylsulfonylcarbamoy^
phenyljmethyy-l-methyl-lH-indol-S-ylJaminoformic acid
cyclopentyl ester) or pranlukast (Onon(tm):
4-oxo-8-[p-(4-phenylbutyloxy)benzoylamino]-2-tetrazol-
5-yl)-4H-l-benzopyran) [0071] 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. [0072] 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,
fiudarabine, 5-fluorouracil, gemtuzumab, methotrexate,
Paclitaxel(tm), taxol, temozolomide, thioguanine, or
classes of drugs including hormones (an antiestrogen,
an antiandrogen, or gonadotropinreieasmg normone
analogues, ltef eroris'such as alpha interferon,
nitrogen mustards such as busulfan or melphalan or
mechlorethamine, retinoids such as tretinoin,
topoisomerase inhibitors such as irinotecan or
topotecan, tyrosine kinase inhibitors such as
gefinitinib or imatinib, or agents to treat signs or
symptoms induced by such therapy including
allopurinol, filgrastim,
granisetron/ondansetron/palonosetron, dronabinol.
[0073] 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. [0074] 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. [0075] 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. [0076] 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 blood of a mammal; (f)
measuring levels OfLTE 4 in the urinary excretion of a
mammal; or (g) identifying a patient by measuring
leukotriene-driven inflammatory biomarkers such as
LTB4, LTC4, 11-6, CRP, SAA, MPO, EPO, MCP-I, MlP- a,
sICAMs, 11-4, 11-13. [0077] In any of the
aforementioned aspects involving the prevention or
treatment of leukotrienedependent or leukotriene
mediated diseases or conditions are further
embodiments comprising identifying patients by
screening for a leukotriene gene haplotype. In further
or alternative embodiments the leukotriene gene
haplotype is a leukotriene pathway gene, while in
still further or alternative embodiments, the
leukotriene gene haplotype is a
5-lipoxygenase-activating protein (FLAP) haplotype.
[0078] In any of the aforementioned aspects involving
the prevention or treatment of leukotrienedependent or
leukotriene mediated diseases or conditions are
further embodiments comprising identifying patients by
monitoring the patient for either: i) at least one
leukotriene related inflammatory biomarker; or ii) at
least one functional marker response to a leukotriene
modifying agent; or iii) at least one leukotriene
related inflammatory biomarker and at least one
functional marker response to a leukotriene modifying
agent. 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, MlP- a,
sICAM,iri'st l mfmer or alternative embodiments, the
functional marker response is significant lung volume
(FEVl). [0079] In any of the aforementioned aspects
involving the prevention or treatment of
leukotrienedependent or leukotriene mediated diseases
or conditions are further embodiments comprising
identifying patients by 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-
lipoxygenase-activating protein (FLAP) SNP or
haplotype. In further or alternative embodiments, the
leukotriene-related inflammatory biomarkers are
selected from the group consisting OfLTB , 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). [0080] In
any of the aforementioned aspects involving the
prevention or treatment of leukotrienedependent or
leukotriene mediated diseases or conditions are
further embodiments comprising identifying patients by
at least two of the following: i) screening the
patient for at least one leukotriene gene SNP or
haplotype; ii) monitoring the patient for at least one
leukotriene related inflammatory biomarker; ii)
monitoring the patient for at least one functional
marker response to a leukotriene modifying agent. In
further or alternative embodiments, the leukotriene
gene SNP or haplotype is a leukotriene pathway gene.
In still further or alternative embodiments, the
leukotriene gene SNP or haplotype is a 5-
lipoxygenase-activating protein (FLAP) SNP or
haplotype. In further or alternative embodiments, the
leukotriene-related inflammatory biomarkers are
selected from the group consisting OfLTB4, cysteinyl
leukotrienes, CRP, SAA, MPO, EPO, MCP-I, MlP-a, sICAM,
IL-6, IL-4, and IL-13, while in still further or
alternative embodiments, the functional marker
response is significant lung volume (FEVl). [0081] In
any of the aforementioned aspects involving the
prevention or treatment of leukotrienedependent or
leukotriene mediated diseases or conditions are
further embodiments comprising identifying patients
by: i) screening the patient for at least one
leukotriene gene SNP or haplotype; and ii) monitoring
the patient for at least one leukotriene related
inflammatory biomarker; and ii) monitoring the patient
for at least one functional marker response to a
leukotriene modifying agent. In further or alternative
embodiments, the leukotriene gene SNP or haplotype is
a leukotriene pathway gene. In still further or
alternative embodiments, the leukotriene gene SNP or
haplotype is a 5-lipoXygenase-ac  vatm 'gpfbteih'(TP'A
'5 'fSiv[P 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, 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). [0082] In another aspect is the prevention or
treatment of leukotriene-dependent or leukotriene
mediated diseases or conditions comprising
administering to a patient an effective amount of a
FLAP modulator, wherein the patients has been
identified using information obtained by: i) screening
the patient for at least one leukotriene gene SNP or
haplotype; and ii) monitoring the patient for at least
one leukotriene related inflammatory biomarker; and
ii) monitoring the patient for at least one functional
marker response to a leukotriene modifying agent. In
further or alternative embodiments, the FLAP modulator
is a FLAP inhibitor. In further or alternative
embodiments, the leukotriene gene SNP or haplotype is
a leukotriene pathway gene. In still further or
alternative embodiments, the leukotriene gene SNP or
haplotype is a 5-lipoxygenase-activating protein
(FLAP) SNP or haplotype. In further or alternative
embodiments, the leukotriene-related inflammatory
biomarkers are selected from the group consisting
OfLTB 4, cysteinyl leukotrienes, CRP, SAA, MPO, EPO,
MCP-I, 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. [0083] 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. Certain
Chemical Terminology [0084] Unless otherwise stated,
the following terms used in this application,
including the specification and claims, have the
definitions given below. It must b e noted that, as
used in the specification and the appended claims, the
singular forms "a," "an" and "the" include plural
referents unless the context clearly dictates
otherwise. Definition of standard chemistry terms may
be found in reference works, including Carey and
Sundberg "ADVANCEDORGANIC CHEMISTRY4TH ED." VOIS. A
(2000) and B (2001), Plenum Press, New York. Unless
otherwise indicated, conventional methods of mass
spectroscopy, NMR, HPLC, protein chemistry,
biochemistry, recombinant DNA techniques and
pharmacology, within the skill of the art are
employed. In this application, the use of "or" means
"and/or" unless stated otherwise. Furthermore, use of
the term "including" as well as other forms, such as
"include", "includes," and "included," is not
limiting. [0085] An "alkoxy" group refers to a
(alkyl)O- group, where alkyl is as defined
herein.[0086] An "alkyl"' group fefefs"td an alipnatic
hydrocarbon group. The alkyl moiety may be a
"saturated alkyl" group, which means that it does not
contain any alkene or alkyne moieties. The alkyl
moiety may also be an "unsaturated alkyl" moiety,
which means that it contains at least one alkene or
alkyne moiety. An "alkene" moiety refers to a group
consisting of at least two carbon atoms and at least
one carboncarbon double bond, and an "alkyne" moiety
refers to a group consisting of at least two carbon
atoms and at least one carbon-carbon triple bond. The
alkyl moiety, whether saturated or unsaturated, may be
branched, straight chain, or cyclic. [0087] The
"alkyl" moiety may have 1 to 10 carbon atoms (whenever
it appears herein, a numerical range such as " 1 to
10" refers to each integer in the given range; e.g., "
1 to 10 carbon atoms" means that the alkyl group may
consist of 1 carbon atom, 2 carbon atoms, 3 carbon
atoms, etc., up to and including 10 carbon atoms,
although the present definition also covers the
occurrence of the term "alkyl" where no numerical
range is designated). The alkyl group could also be a
"lower alkyl" having 1 to 5 carbon atoms. The alkyl
group of the compounds described herein may be
designated as "Ci-C 4 alkyl" or similar designations.
By way of example only, "Ci -C alkyl" indicates that
there are one to four carbon atoms in the alkyl chain,
i.e., the alkyl chain is selected from the group
consisting of methyl, ethyl, propyl, isopropyl,
n-butyl, iso-butyl, sec-butyl, and t-butyl. Typical
alkyl groups include, but are in no way limited to,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tertiary butyl, pentyl, hexyl, ethenyl, propenyl,
butenyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like. [0088] The term "alkylamine"
refers to the -N(alkyl) xHy group, where x and y are
selected from the group x=l, y=l and x=2, y=0. When
x=2, the alkyl groups, taken together, can optionally
form a cyclic ring system. [0089] The term "alkenyl"
refers to a type of alkyl group in which the first two
atoms of the alkyl group form a double bond that is
not part of an aromatic group. That is, an alkenyl
group begins with the atoms -C(R)=C-R, wherein R
refers to the remaining portions of the alkenyl group,
which may be the same or different. Non-limiting
examples of an alkenyl group include -CH=CH,
-C(CH3)=CH, -CH=CCH 3 and - C(CH3)=CCH 3. The alkenyl
moiety may be branched, straight chain, or cyclic (in
which case, it would also be known as a "cycloalkenyl"
group). [0090] The term "alkynyl" refers to a type of
alkyl group in which the first two atoms of the alkyl
group form a triple bond. That is, an alkynyl group
begins with the atoms - C C-R, wherein R refers to the
remaining portions of the alkynyl group, which may be
the same or different. Non-limiting examples of an
alkynyl group include - C H, -C CH 3 and - C CH 2CH3.
The "R" portion of the alkynyl moiety may be branched,
straight chain, or cyclic. [0091] An "amide" is a
chemical moiety with formula -C(O)NHR or -NHC(O)R,
where R is selected from the group consisting of
alkyl, cycloalkyl, aryl, heteroaryl (bonded through a
ring carbon) and heteroalicyclic (bonded through a
ring carbon). An amide may be an amino acid or a
peptide molecule attached to a compound of any of
Formula (G), Formula (G-I), or Formula (G-II), thereby
forming a prodrug. Any amine, or carboxyl side chain
on the compounds described herein can be amidified.
The procedures and specific groups to make such amides
are known to those of skill in the art and can
readilye iounam relerence sources such as Greene and
Wuts, Protective Groups in Organic Synthesis, 3rd Ed.,
John Wiley & Sons, New York, NY, 1999, which is
incorporated herein by reference in its entirety.
[0092] The term "aromatic" or "aryl" refers to an
aromatic group which has at least one ring having a
conjugated pi electron system and includes both
carbocyclic aryl (e.g., phenyl) and heterocyclic aryl
(or "heteroaryl" or "heteroaromatic") groups (e.g.,
pyridine). The term includes monocyclic or fused-ring
polycyclic (i.e., rings which share adjacent pairs of
carbon atoms) groups. The term "carbocyclic" refers to
a compound which contains one or more covalently
closed ring structures, and that the atoms forming the
backbone of the ring are all carbon atoms. The term
thus distinguishes carbocyclic from heterocyclic rings
in which the ring backbone contains at least one atom
which is different from carbon. [0093] The term "bond"
or "single bond" refers to a chemical bond between two
atoms, or two moieties when the atoms joined by the
bond are considered to be part of larger substructure.
[0094] A "cyano" group refers to a -CN group. [0095]
The term "cycloalkyl" refers to a monocyclic or
polycyclic radical that contains only carbon and
hydrogen, and may b e saturated, partially
unsaturated, or fully unsaturated. Cycloalkyl groups
include groups having from 3 to 10 ring atoms.
Illustrative examples of cycloalkyl groups include the
following moieties: [0096] The term "ester" refers to
a chemical moiety with formula -COOR, where R is
selected from the group consisting of alkyl,
cycloalkyl, aryl, heteroaryl (bonded through a ring
carbon) and heteroalicyclic (bonded through a ring
carbon). Any hydroxy, or carboxyl side chain on the
compounds described herein can be esterified. The
procedures and specific groups to make such esters are
known to those of skill in the art and can readily b e
found in reference sources such as Greene and Wuts,
Protective Groups in Organic Synthesis, 3rd Ed., John
Wiley & Sons, New York, NY, 1999, which is
incorporated herein by reference in its entirety .The
term "halo" or, alternatively, "halogen" means fiuoro,
chloro, bromo or iodo. [0097] The terms "haloalkyl,"
"ha  oalkenyl," "haloalkynyl" and "haloalkoxy" include
alkyl, alkenyl, alkynyl and alkoxy structures that are
substituted with one or more halo groups or with
combinations thereof. The terms "fluoroalkyl" and
"fluoroalkoxy" include haloalkyl and haloalkoxy
groups, respectively, in which the halo is
fluorine.[0098] "THe terms fi oalkyl fietaroMkenyr'
and "heteroalkynyl" include optionally substituted
alkyl, alkenyl and alkynyl radicals and which have one
or more skeletal chain atoms selected from an atom
other than carbon, e.g., oxygen, nitrogen, sulfur,
phosphorus or combinations thereof. [0099] The terms
"heteroaryl" or, alternatively, "heteroaromatic"
refers to an aryl group that includes one or more ring
heteroatoms selected from nitrogen, oxygen and sulfur.
An -containing "heteroaromatic" or "heteroaryl" moiety
refers to an aromatic group in which at least one of
the skeletal atoms of the ring is a nitrogen atom. The
polycyclic heteroaryl group may be fused or non-fused.
Illustrative examples of heteroaryl groups include the
following moieties: and the like. [00100] The term
"heterocycle" refers to heteroaromatic and
heteroalicyclic groups containing one to four
heteroatoms each selected from O, S and N, wherein
each heterocyclic group has from 4 to 10 atoms in its
ring system, and with the proviso that the ring of
said group does not contain two adjacent O or S atoms.
Non-aromatic heterocyclic groups include groups having
only 4 atoms in their ring system, but aromatic
heterocyclic groups must have at least 5 atoms in
their ring system. The heterocyclic groups include
benzo-fused ring systems. An example of a 4-membered
heterocyclic group is azetidinyl (derived from
azetidine). An example of a 5-membered heterocyclic
group is thiazolyl. An example of a 6-membered
heterocyclic group is pyridyl, and an example of a
10-membered heterocyclic group is quinolinyl. Examples
of non-aromatic heterocyclic groups are pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, azetidinyl,
oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl,
3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl,
dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl,
dithiolanyl, dihydropyranyl, dihydrothienyl,
dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3- azabicyclo[3.1.0]hexanyl,
3-azabicyclo[4. 1.OJheptanyl, 3H-indolyl and
quinolizinyl. Examples of aromatic heterocyclic groups
are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from
the groups listed above, may be C-attached or
Nattached where such is possible. For instance, a
group derived from pyrrole may be pyrrol-1-yl
(Nattached) or 'pyrroI-3-yr(C-attached). Further, a
group derived from imidazole may be imidazol-1-yl or
imidazol-3-yl (both N-attached) or imidazol-2-yl,
imidazol-4-yl or imidazol-5-yl (all C-attached). The
heterocyclic groups include benzo-fused ring systems
and ring systems substituted with one or two oxo (=0)
moieties such as pyrrolidin-2-one. [00101] A
"heteroalicyclic" group refers to a cycloalkyl group
that includes at least one heteroatom selected from
nitrogen, oxygen and sulfur. The radicals may be fused
with an aryl or heteroaryl. Illustrative examples of
heterocycloalkyl groups, also referred to as
non-aromatic heterocycles, include: and the like. The
term heteroalicyclic also includes all ring forms of
the carbohydrates, including but not limited to the
monosaccharides, the disaccharides and the
oligosaccharides. [00102] The term "membered ring" can
embrace any cyclic structure. The term "membered" is
meant to denote the number of skeletal atoms that
constitute the ring. Thus, for example, cyclohexyl,
pyridine, pyran and thiopyran are 6-membered rings and
cyclopentyl, pyrrole, furan, and thiophene are 5-
membered rings. [00103] An "isocyanato" group refers
to a -NCO group. [00104] An "isothiocyanato" group
refers to a -NCS group. [00105] A "mercaptyl" group
refers to a (alkyl)S- group. [00106] The term "moiety"
refers to a specific segment or functional group of a
molecule. Chemical moieties are often recognized
chemical entities embedded in or appended to a
molecule. [00107] A "sulf nyl" group refers to a
-S(=O)-R, where R is selected from the group
consisting of alkyl, cycloalkyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic
(bonded through a ring carbon) . . . . . [00108] A
"sulfonyl" group refers to a -S(=O) 2-R, where R is
selected from the group consisting of alkyl,
cycloalkyl, aryl, heteroaryl (bonded through a ring
carbon) and heteroalicyclic (bonded through a ring
carbon) [00109] A "thiocyanato" group refers to a -CNS
group.[00I10]"Tie term "optionally substituted" or
"substituted" means that the referenced group may be
substituted with one or more additional group(s)
individually and independently selected from alkyl,
cycloalkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, alkoxy, aryloxy, mercapto, alkylthio,
arylthio, alkylsulfoxide, arylsulfoxide, alkylsulfone,
arylsulfone, cyano, halo, carbonyl, thiocarbonyl,
isocyanato, thiocyanato, isothiocyanato, nitro,
perhaloalkyl, perfluoro.alkyl, silyl, and amino,
including mono- and di-substituted amino groups, and
the protected derivatives thereof. By way of example
an optional substituents may may be LSRS, wherein each
Ls is independently selected from a bond, -O-,
-C(=O)-, -S-, - S(=O)-, -S(=O) 2-, -NH-, -NHC(O)-,
-C(O)NH-, S(=O)2NH-, -NHS(=O) 2, -OC(O)NH-, -NHC(O)O-,
- (substituted or unsubstituted Ci-C6 alkyl), or
-(substituted or unsubstituted C2-C6 alkenyl); and
each R is independently selected from H, (substituted
or unsubstituted lower alkyl), (substituted or
unsubstituted lower cycloalkyl), heteroaryl, or
heteroalkyl. The protecting groups that may form the
protective derivatives of the above substituents are
known to those of skill in the art and may be found in
references such as Greene and Wuts, above. [00111] The
compounds presented herein may possess one or more
stereocenters and each center may exist in the R or S
configuration. The compounds presented herein include
all diastereomeric, enantiomeric, and epimeric forms
as well as the appropriate mixtures thereof.
Stereoisomers may be obtained, if desired, by methods
known in the art as, for example, the separation of
stereoisomers by chiral chromatographic columns.
[00112] The methods and formulations described herein
include the use of N-oxides, crystalline forms (also
known as polymorphs), or pharmaceutically acceptable
salts of compounds having the structure of any of
Formula (G), Formula (G-I), or Formula (G-II), as well
as active metabolites of these compounds having the
same type of activity. In some situations, compounds
may exist as tautomers. All tautomers are included
within the scope of the compounds presented herein. In
addition, the compounds described herein can exist in
unsolvated as well as solvated forms with
pharmaceutically acceptable solvents such as water,
ethanol, and the like. The solvated forms of the
compounds presented herein are also considered to be
disclosed herein. Certain Pharmaceutical Terminology
[00113] The term "acceptable" with respect to a
formulation, composition or ingredient, as used
herein, means having no persistent detrimental effect
on the general health of the subject being treated.
[00114] The term "agonist," as used herein, refers to
a molecule such as a compound, a drug, an enzyme
activator or a hormone modulator which enhances the
activity of another molecule or the activity of a
receptor site. [00115] The term "antagonist," as used
herein, refers to a molecule such as a compound, a
drug, an enzyme inhibitor, or a hormone modulator,
which diminishes, or prevents the action of another
molecule or the activity of a receptor site. [00116]
The term "asthma" as used herein refers to any
disorder of the lungs characterized by variations in
pulmonary gas flow associated with airway constriction
of whatever cause (intrinsic, extrinsic, or both;
allergic or.non-allergic). The term asthma may be used
with one or more adjectives to indicate
cause.[00117]"Th"e term "bone s(iseas le,li>"as u
"6erein, refers to a disease or condition of the bone,
including, 



but not limited to, inapproriate bone remodeling, loss
or gain, osteopenia, osteomalacia, osteofibrosis, and
Paget's disease [Garcia, "Leukotriene B4 stimulates
osteoclastic bone resorption both in intro and in
vivo", J Bone Miner Res. 1996; 11:161 9-27]. [00118]
The term "cardiovascular disease," as used herein
refers to diseases affecting the heart or blood
vessels or both, including but not limited to:
arrhythmia; atherosclerosis and its sequelae; angina;
myocardial ischemia; myocardial infarction; cardiac or
vascular aneurysm; vasculitis, stroke; peripheral
obstructive arteriopathy of a limb, an organ, or a
tissue; reperfusion injury following ischemia of the
brain, heart or other organ or tissuejendotoxic,
surgical, or traumaticshock; hypertension, valvular
heart disease, heart failure, abnormal blood pressure;
shock; vasoconstriction (including that associated
with migraines); vascular abnormality, inflammation,
insufficiency limited to a single organ or tissue.
[Lotzer K et al., "The 5-lipoxygenase pathway in
arterial wall biology and atherosclerosis", Biochim
Biophys Acta 2005; 1736:30-7; Helgadottir A et al.,
"The gene encoding 5-lipoxygenase activating protein
confers risk of myocardial infarction and stroke', Nat
Genet. 2004 Mar;36(3):233-9. Epub 2004 Feb 8; [Heise
CE, Evans JF et al., "Characterization of the human
cysteinyl leukotriene 2 receptor", J Biol Chem. 2000
Sep 29;275(39):30531-6]. [00119] The term "cancer,' as
used herein refers to an abnormal growth of cells
which tend to proliferate in an uncontrolled way and,
in some cases, to metastasize (spread). The types of
cancer include, but is not limited to, solid tumors
(such as those of the bladder, bowel, brain, breast,
endometrium, heart, kidney, lung,lymhatic tissue
(lymphoma), ovary, pancreas or other endocrine organ
(thyroid), prostate, skin (melanoma) or hematological
tumors (such as the leukemias) [Ding XZ et al., "A
novel anti-pancreatic cancer agent, LY293 111",
Anticancer Drugs. 2005 Jun; 16(5):467-73 . Review;
Chen X et al, "Overexpression of 5-lipoxygenase in rat
and human esophageal adenocarcinoma and inhibitory
effects of zileuton and celecoxib on carcinogenesis",
Clin Cancer Res. 2004 Oct l;10(19):6703-9]. [00120]
The term "carrier," as used herein, refers to
relatively nontoxic chemical compounds or agents that
facilitate the incorporation of a compound into cells
or tissues. [00121] The terms "co-administration" or
the like, as used herein, are meant to encompass
administration of the selected therapeutic agents to a
single patient, and are intended to include treatment
regimens in which the agents are administered by the
same or different route of administration or at the
same or different time. [00122] The term
"dermatological disorder," as used herein refers to a
skin disorder. Such dermatological disorders include,
but are not limited to, proliferative or inflammatory
disorders of the skin such as, atopic dermatitis,
bullous disorders, collagenoses, contact dermatitis
eczema, Kawasaki Disease, rosacea, Sjogren-Larsso
Syndrome, urticaria [Wedi B et ah, "Pathophysiological
role of leukotrienes in dermatological diseases:
potential therapeutic implications", BioDrugs. 2001;
15(1 1):729-43]. [00123] The term "diluent" refers to
chemical compounds that are used to dilute the
compound of interest prior to delivery. Diluents can
also be used to stabilize compounds because they can
provide a more stable environment. Salts dissolved in
buffered solutions (which also can provide pH control
ormaintenance) are ufil zecfas diueWifTthe art,
including, but not limited to a phosphate buffered
saline solution. [00124] The terms "effective amount"
or "therapeutically effective amount," as used herein,
refer to a sufficient amount of an agent or a compound
being administered which will relieve to some extent
one or more of the symptoms of the disease or
condition being treated. The result can be reduction
and/or alleviation of the signs, symptoms, or causes
of a disease, or any other desired alteration of a
biological system. For example, an "effective amount"
for therapeutic uses is the amount of the composition
comprising a compound as disclosed herein required to
provide a clinically significant decrease in disease
symptoms. An appropriate "effective" amount in any
individual case may be determined using techniques,
such as a dose escalation study. [00125] The terms
"enhance" or "enhancing," as used herein, means to
increase or prolong either in potency or duration a
desired effect. Thus, in regard to enhancing the
effect of therapeutic agents, the term "enhancing"
refers to the ability to increase or prolong, either
in potency or duration, the effect of other
therapeutic agents on a system. An
"enhancing-effective amount," as used herein, refers
to an amount adequate to enhance the effect of another
therapeutic agent in a desired system. [00126] The
term "enzymatically cleavable linker," as used herein
refers to unstable or degradable linkages which may be
degraded by one or more enzymes. [00127] The terms
"fibrosis" or "fibrosing disorder," as used herein,
refers to conditions that follow acute or chronic
inflammation and are associated with the abnormal
accumulation of cells and/or collagen and include but
are not limited to fibrosis of individual organs or
tissues such as the heart, kidney,joints, lung, or
skin, and includes such disorders as idiopathic
pulmonary fibrosis and cryptogenic fibrosing
alveolitis [Charbeneau RP et ah, "Eicosanoids:
mediators and therapeutic targets in fibrotic lung
disease", Clin Sd (Lond). 2005 Jun;108(6):479-91].
[00128] The term "iatrogenic" means a
leukotriene-dependent or leukotriene-mediated
condition, disorder, or disease created or worsened by
medical or surgical therapy. [00129] The term
"inflammatory disorders" refers to those diseases or
conditions that are characterized by one or more of
the signs of pain {dolor, from the generation of
noxious substances and the stimulation of nerves),
heat {color, from vasodilatation), redness {rubor,
from vasodilatation and increased blood flow),
swelling {tumor, from excessive inflow or restricted
outflow of fluid), and loss of function (functio
laesa, which may be partial or complete, temporary or
permanent). Inflammation takes many forms and
includes, but is not limited to, inflammation that is
one or more of the following: acute, adhesive,
atrophic, catarrhal, chronic, cirrhotic, diffuse,
disseminated, exudative, fibrinous, fibrosing, focal,
granulomatous, hyperplastic, hypertrophic,
interstitial, metastatic, necrotic, obliterative,
parenchymatous, plastic, productive, proliferous,
pseudomembranous, purulent, sclerosing, seroplastic,
serous, simple, specific, subacute, suppurative,
toxic, traumatic, and/or ulcerative. Inflammatory
disorders further include, without being limited to
those affecting the blood vessels (polyarteritis,
temporarl arteritis); joints (arthritis: crystalline,
osteo-, psoriatic, reactive, rheumatoid, Reiter's);
gastrointestinal tract ( Disease, );skin
(.dermatitis); or multiple orgaris and fissues
(systemic lupus erythematosus) [Harrison's Principles
of Internal Medicine, 16th Edition, Kasper DL, et al,
Editors; McGraw-Hill, publishers]. [00130] The term
"interstitial cystitis" refers to a disorder
characterized by lower abdominal discomfort, frequent
and sometimes painful urination that is not caused by
anatomical abnormalites, infection, toxins, trauma or
tumors [Bouchelouche K et al., "The cysteinyl
leukotrine D4 receptor antagonst montelukast for the
treatment of interstitial cystitis", J Urol 2001;
166:1734]. [00131] The term "leukotriene-driven
mediators," as used herein, refers to molecules able
to be produced in a patient that may result from
excessive production of leukotriene stimulation of
cells, such as, by way of example only, LTB 4, LTC4,
LTE 4, cysteinyl leuktorienes, monocyte inflammatory
protein (MBP-la) , interleukin-8 QOL-8), interleukin-4
(DL-4), interleukin-13 (IL-1 3), monocyte
chemoattractant protein (MCP-I), soluble intracellular
adhesion molecule (sICAM; soluble ICAM),
myeloperoxidase (MPO), eosinophil peroxidase (EPO),
and general inflammation molecules such as
interleukin-6 (11-6), C-reactive protein (CRP), and
serum amyloid A protein (SAA). [00132] The term
"leukotriene-related mediators," as used herein,
refers to molecules able to be produced in a patient
that may result from excessive production of
leukotriene stimulation of cells, such as, by way of
example only, LTB 4, LTC4, LTE 4, cysteinyl
leuktorienes, monocyte inflammatory protein (MIP-I a)
, interleukin-8 (DL-8), interleukin-4 (IL-4),
interleukin-13 (DL-13), monocyte chemoattractant
protein (MCP-I), soluble intracellular adhesion
molecule (sICAM; soluble ICAM), myeloperoxidase (MPO),
eosinophil peroxidase (EPO), and general inflammation
molecules such as interleukin-6 (H-6), C-reactive
protein (CRP), and serum amyloid A protein (SAA).
[00133] The term "leukotriene-dependent", as used
herein, refers to conditions or disorders that would
not occur, or would not occur to the same extent, in
the absence of one or more leukotrienes. [00134] The
term "leukotriene-mediated", as used herein, refers to
refers to conditions or disorders that might occur in
the absence of leukotrienes but can occur in the
presence of one or more leukotrienes. [00135] The term
"leukotriene-responsive patient," as used herein,
refers to a patient who has been identified by either
genotyping of FLAP haplotypes, or genotyping of one or
more other genes in the leukotriene pathway and/or, by
phenotyping of patients either by previous positive
clinical response to another leukotriene modulator,
including, by way of example only,
zileuton(Zyflo(tm)), montelukast (Singulair(tm)),
pranlukast (Onon(tm)), zafirlukast (Accolate(tm)),
and/or by their profile of leukotriene-driven
mediators that indicate excessive leukotriene
stimulation of inflammatory cells, as likely to
respond favorably to leukotriene modulator therapy.
[00136] The terms "kit" and "article of manufacture"
are used as synonyms. [00137] A "metabolite" of a
compound disclosed herein is a derivative of that
compound that is formed when the compound is
metabolized. The term "active metabolite" refers to a
biologically active derivative of a compound that is
formed when the compound is metabolized. The term
"metabolized," as used herein, refers to the sum of
the processes (including, but not limited to,
hydrolysis reactions and reactions catalyzed by
enzymes) by which a particular substance is changed by
an organism. Thus, enzymes may produce specific
structural alterations to a compound. For example,
cytochrome P450 catalyzes a varietyoi oxidative and
reductive reac dhs~wffie"uridine diphosphate
glucuronyltransferases catalyze the transfer of an
activated glucuronic-acid molecule to aromatic
alcohols, aliphatic alcohols, carboxylic acids, amines
and free sulphydryl groups. Further information on
metabolism may be obtained from The Pharmacological
Basis of Therapeutics, 9th Edition, McGraw-Hill
(1996). Metabolites of the compounds disclosed herein
can be identified either by administration of
compounds to a host and analysis of tissue samples
from the host, or by incubation of compounds with
hepatic cells in vitro and analysis of the resulting
compounds. Both methods are well known in the art.
[00138] The term "modulate," as used herein, means to
interact with a target either directly or indirectly
so as to alter the activity of the target, including,
by way of example only, to enhance the activity of the
target, to inhibit the activity of the target, to
limit the activity of the target, or to extend the
activity of the target. [00139] The term "modulator,"
as used herein, refers to a molecule that interacts
with a target either directly or indirectly. The
interactions include, but are not limited to, the
interactions of an agonist and an antagonist. [00140]
The terms "neurogenerative disease" or "nervous system
disorder," as used herein, refers to conditions that
alter the structure or function of the brain, spinal
cord or peripheral nervous system, including but not
limited to Alzheimer's Disease, cerebral edema,
cerebral ischemia, multiple sclerosis, neuropathies,
Parkinson's Disease, those found after blunt or
surgical trauma (including post-surgical cognitive
dysfunction and spinal cord or brain stem injury), as
well as the neurological aspects of disorders such as
degenerative disk disease and sciatica. The acronym
"CNS" refers to disorders of the central nervous
system, i.e., brain and spinal cord [Sugaya K, et al,
"New anti-inflammatory treatment strategy in
Alzheimer's disease", Jpn J Pharmacol. 2000 Feb;
82(2)-.85-94; Yu GL, et al, "Montelukast, a cysteinyl
leukotriene receptor-1 antagonist, dose- and
time-dependently protects against focal cerebral
ischemia in mice", Pharmacology. 2005 Jan;73(l):31-40.
Epub 2004 Sep 27; [Zhang WP, et al, "Neuroprotective
effect of ONO-1078, a leukotriene receptor antagonist,
on focal cerebral ischemia in rats', Acta Pharmacol
Sin. 2002 Oct;23(10):871-7]. [00141] The terms "ocular
disease" or "ophthalmic disease," as used herein,
refer to diseases which affect the eye or eyes and
potentially the surrounding tissues as well. Ocular or
ophthalmic diseases include, but are not limited to,
conjunctivitis, retinitis, scleritis, uveitis,
allergic conjuctivitis, vernal conjunctivitis,
pappillary conjunctivitis [Toriyama S., "Effects of
leukotriene B4 receptor antagonist on experimental
autoimmune uveoretinitis in rats", Nippon Ganka Gakkai
Zasshi. 2000 Jun;104(6):396-40; [Chen F, et al,
"Treatment of S antigen uveoretinitis with
lipoxygenase and cyclo-oxygenase inhibitors",
Ophthalmic Res. 1991;23(2):84-91]. , [00142] By
"pharmaceutically acceptable," as used herein, refers
a material, such as a carrier or diluent, which does
not abrogate the biological activity or properties of
the compound, and is relatively nontoxic, i.e., the
material may be administered to an individual without
causing undesirable biological effects or interacting
in a deleterious manner with any of the components of
the composition in which it is contained.[001'431''TKe
term pEaipnaceufical y acceptable salt" refers to a
formulation of a compound that does not cause
significant irritation to an organism to which it is
administered and does not abrogate the biological
activity and properties of the compound.
Pharmaceutically acceptable salts may be obtained by
reacting a compound of any of Formula (G), Formula
(G-I), or Formula (G-IT), with acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like. Pharmaceutically acceptable salts
may also be obtained by reacting a compound of any of
Formula (G), Formula (G-I), or Formula (G-II), with a
base to form a salt such as an ammonium salt, an
alkali metal salt, such as a sodium or a potassium
salt, an alkaline earth metal salt, such as a calcium
or a magnesium salt, a salt of organic bases such as
dicyclohexylamine, Nmethyl- D-glucamine,
tris(hydroxymethyl)methylamine, and salts with amino
acids such as arginine, lysine, and the like, or by
other methods known in the art [00144] The term
"pharmaceutical combination" as used herein, means a
product that results from the mixing or combining of
more than one active ingredient and includes both
fixed and non-fixed combinations of the active
ingredients. The term "fixed combination" means that
the active ingredients, e.g. a compound of any of
Formula (G), Formula (G-I), or Formula (G-II), and a
co-agent, are both administered to a patient
simultaneously in the form of a single entity or
dosage. The term "non-fixed combination" means that
the active ingredients, e.g. a compound of any of
Formula (G), Formula (G-T), or Formula (G-II), and a
co-agent, are administered to a patient as separate
entities either simultaneously, concurrently or
sequentially with no specific intervening time limits,
wherein such administration provides effective levels
of the two compounds in the body of the patient. The
latter also applies to cocktail therapy, e.g. the
administration of three or more active ingredients.
[00145] The term "pharmaceutical composition" refers
to a mixture of a compound of any of Formula 



(G), Formula (G-I), or Formula (G-II), with other
chemical components, such as carriers, stabilizers,
diluents, dispersing agents, suspending agents,
thickening agents, and/or excipients. The
pharmaceutical composition facilitates administration
of the compound to an organism. Multiple techniques of
administering a compound exist in the art including,
but not limited to: intravenous, oral, aerosol,
parenteral, ophthalmic, pulmonary and topical
administration. [00146] A "prodrug" refers to an agent
that is converted into the parent drug in vivo.
Prodrugs are often useful because, in some situations,
they may be easier to administer than the parent drug.
They may, for instance, be bioavailable by oral
administration whereas the parent is not. The prodrug
may also have improved solubility in pharmaceutical
compositions over the parent drug. An example, without
limitation, of a prodrug would be a compound of any of
Formula (G), Formula (G-I), or Formula (G-II), which
is administered as an ester (the "prodrug") to
facilitate transmittal across a .cell membrane where
water solubility is detrimental to mobility but which
then is metabolically hydrolyzed to the carboxylic
acid, the active entity, once inside the cell where
water-solubility is beneficial. A further example of a
prodrug might be a short peptide (polyaminoacid)
bonded to an acid group where the peptide is
metabolized to reveal the active moiety.[00147] The
term "respiratory disease/' as used herein, refers to
diseases affecting the organs that are involved in
breathing, such as the nose, throat, larynx, trachea,
bronchi, and lungs. Respiratory diseases include, but
are not limited to, asthma, adult respiratory distress
syndrome and allergic (extrinsic) asthma, non-allergic
(intrinsic) asthma, acute severe asthma, chronic
asthma, clinical asthma, nocturnal asthma,
allergen-induced asthma, aspirin-sensitive asthma,
exercise-induced asthma, isocapnic hyperventilation,
child-onset asthma, adult-onset asthma, cough-variant
asthma, occupational asthma, steroid-resistant asthma,
seasonal asthma, seasonal allergic rhinitis, perennial
allergic rhinitis, chronic obstructive pulmonary
disease, including chronic bronchitis or emphysema,
pulmonary hypertension, interstitial lung fibrosis
and/or airway inflammation and cystic fibrosis, and
hypoxia [Evans JF, "The Cysteinyl Leukotriene (CysLT)
Pathway in Allergic Rhinitis", Allergology
International 2005;54:187-90); Kemp JP., "Leukotriene
receptor antagonists for the treatment of asthma",
IDrugs. 2000 Apr;3(4):430-41; Riccioni G, et ah,
"Effect of the two different leukotriene receptor
antagonists, montelukast and zafrlukast, on quality of
life: a 12-week randomized study", Allergy Asthma
Proc. 2004 Nov- Dec;25(6):445-8]. [00148] The term
"subject" or "patient" encompasses mammals and
non-mammals. Examples of mammals include, but are not
limited to, any member of the Mammalian class: humans,
non-human primates such as chimpanzees, and other apes
and monkey species; farm animals such as cattle,
horses, sheep, goats, swine; domestic animals such as
rabbits, dogs, and cats; laboratory animals including
rodents, such as rats, mice and guinea pigs, and the
like. Examples of non-mammals include, but are not
limited to, birds, fish and the like. J one embodiment
of the methods and compositions provided herein, the
mammal is a human. [00149] The terms "treat,"
"treating" or "treatment," as used herein, include
alleviating, abating or ameliorating a disease or
condition symptoms, preventing additional symptoms,
ameliorating or preventing the underlying metabolic
causes of symptoms, inhibiting the disease or
condition, e.g., arresting the development of the
disease or condition, relieving the disease or
condition, causing regression of the disease or
condition, relieving a condition caused by the disease
or condition, or stopping the symptoms of the disease
or condition either prophylactically and/or
therapeutically. [00150] 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 [00151] FIG.
1presents illustrative schemes for the syntheses of
compounds described herein. [00152] FIG. 2 presents
illustrative schemes for the syntheses of compounds
described herein. [00153] FIG. 3 presents illustrative
schemes for the syntheses of compounds described
herein.Iuu 4j Jt Hj. 4 presents illustrative scEemes
for the syntheses of compounds described herein.
[00155] FIG. 5 presents illustrative schemes for the
syntheses of compounds described herein. [00156] FIG.
6 presents illustrative schemes for the syntheses of
compounds described herein. [00157] FIG. 7 presents
illustrative schemes for the syntheses of compounds
described herein. [00158] FIG. 8 presents illustrative
examples of compounds described herein. [00159] FIG. 9
presents illustrative examples of compounds described
herein. [00160] FIG. 10 presents illustrative examples
of compounds described herein. [00161] FIG. 11
presents illustrative examples of compounds described
herein. [00162] FIG. 12 present an illustrative scheme
for the treatment of patients using the compounds and
methods described herein. [00163] FIG. 13 present an
illustrative scheme for the treatment of patients
using the compounds and methods described herein.
[00164] FIG. 14 present an illustrative scheme for the
treatment of patients using the compounds and methods
described herein. DETAILED DESCRIPTION OF THE
INVENTION Illustrative Biological Activity [00165]
Leukotrienes (LTs) are potent contractile and
inflammatory mediators produced by release of
arachidonic acid from cell membranes and conversion to
leukotrienes by the action of 5-lipoxygenase, 5-
lipoxygenase-activating protein, LTA4 hydrolase and
LTC4 synthase. The leukotriene synthesis pathway, or
5-lipoxygenase pathway, involves a series of enzymatic
reactions in which arachidonic acid is converted to
leukotriene LTB4, or the cysteinyl leukotrienes, LTC4,
LTD4, and LTE4. The pathway occurs mainly at the
nuclear envelope and has been described. See, e.g.,
Wood, JW et al, J. Exp. Med., 178: 1935-1946, 1993;
Peters-Golden, Am. J. Respir. Crit. Care Med.
157:S227-S232,1998; Drazen, eta!., 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
a 5-lipoxygenase (5-LO), a 5-lipoxygenase-activating
protein, a LTA4 hydrolase, and a LTC4 synthase. The
synthesis of leukotrienes has been described in the
literature, e.g., by Samuelsson et al, Science, 220,
568-575, 1983; Peters-Golden, "Cell Biology of the
5-Lipoxygenase Pathway" Am J Respir Crit Care Med
157:S227-S232 (1998). Leukotrienes are synthesized
directly from arachidonic acid by different cells
including eosinophils, neutrophils, basophils,
lymphocytes, macrophages, monocytes and mast cells.
Excess LTA , for example from an activated neutrophil,
may enter a cell by a transcellular pathway. Most
cells in the body have LTA4 hydrolase so can produce
LTB4. Platelets and endothelial cells have LTC4
synthase, so can make LTC4 when presented with LTA4 by
a transcellular pathway. [00166] Arachidonic acid is a
polyunsaturated fatty acid and is present mainly in
the membranes of the body's cells. Upon presentation
of inflammatory stimuli from the exterior of the cell,
calcium is released and binds to phospholipase A2
(PLA2) and 5-LO. Cell activation results in the
translocation of PLA2and 5-LO from the cytoplasm to
the endoplasmic reticulum and/or nuclear membranes,
where in the presence of FLAP, the released
arachidonic acid is converted via a 5-HPETE
intermediate to the epoxide LTA4.epenamg on ttie cell
type, the LTA4 may be immediately converted to LTQ 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 BLTiR o
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 CysLTiR or CysLT2R. CySLT1 receptors are
found in the human airway eosinophils, neutrophils,
macrophages, mast cells, B-lymphocytes and smooth
muscle and induce bronchoconstriction. Zhu et al, Am
JRespir 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). Involvement of Leukotrienes in
Diseases or Conditions [00167] 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 lll(Supp. 2): 27S-34S,
1977; Sheftell, F.D., et al, Headache, 40:158-163,
2000; Klickstein et al, J. Clin. Invest, 66:1 166-1
170, 1950; Davidson et al, Ann. Rheum. Dis.,
42:677-679, 1983 Leukotrienes produce marked
inflammatory responses in human skin. Evidence for the
involvement of leukotrienes in a human disease is
found in psoriasis, in which leukotrienes have been
detected in psoriatic lesions (Kragballe et al, Arch.
Dermatol, 119:548-552, 1983). [00168] 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) [00169] 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 aresecondary "to the'release "of
prostaglandins ". However, LTB has been shown to be a
potent chemotactic agent for eosinophils and
progenitors of mast cells and the LTB 4 receptor
BLTl-/- knockout mouse is protected from eosinophilic
inflammation and T-cell mediated allergic airway
hyperreactivity. Miyahara et al. J Immunol
174:4979-4784; (Welter et al. J Exp Med
201:1961-1971(2005). [00170] Leukotrienes C4 and D4
are potent smooth muscle contractile agents, promoting
bronchoconstriction in a variety of species, including
humans (Dahlen et ah, Nature, 288:484-486, 1980).
These compounds have profound hemodynamic effects,
constricting coronary blood vessels, and resulting in
a reduction of cardiac output efficiency (Marone et
al., in Biology of Leukotrienes, ed. By R. Levi and
R.D. Krell, Ann. New York Acad. Sci. 524:321-333,
1988). Leukotrienes also act as vasoconstrictors,
however, marked differences exist for different
vascular beds. There are reports suggesting that
leukotrienes contribute to cardiac 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 CysLT 2 receptor and possibly
other as yet undefined CysLT receptors [Lotzer et al.
Arterioscler Thromb VaseBiol 23: e32-36.(2003)]. LTB4
enhances atherosclerotic progression in two
atherosclerotic mouse models, namely low density
receptor lipoprotein receptor deficient (LDLr-/-) and
apolipoprotein E-deficient (ApoE-/-) mice (Aiello et
al, Arterioscler Thromb VaseBiol 22:443-449 (2002);
Subbarao et al, Arterioscler Thromb VaseBiol
24:369-375 (2004); Heller et al. Circulation
112:578-586 (2005). LTB 4 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). [00171] The role of FLAP in the
leukotriene synthesis pathway is significant because
FLAP in concert with 5-lipoxygenase performs the first
step in the pathway for the synthesis of leukotrienes.
Therefore the leukotriene synthesis pathway provides a
number of targets for compounds useful in the
treatment of leukotriene-dependent or leukotriene
mediated diseases or conditions, including, by way of
example, vascular and inflammatory disorders,
proliferative diseases, and non-cancerous disorders.
[00172] 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 [00173] Leukotrienes are
known to contribute to the inflammation of the airways
of patients with asthma. CysLT i receptor antagonists
such as montelukast (Singulair(tm)) have been shown to
be efficacious in asthma and allergic rhinitis [Reiss
et al. Arch Intern Med 158: 1213-1220 (1998); Phillip
et al. Clin Exp Allergy 32:1020-1028 (2002)]. CySLT1R
antagonists pranlukast (Onon(tm)) and zafirlukast
(Accolate(tm)) have also been shown to be efficacious
in asthma.IUUJL74] A number ol drugs have been des
gned to inhibit leukotriene formation, including the
5- lipoxygenase inhibitor zileuton (Zyflo(tm)) that
has shown efficacy in asthma, Israel et al. Ann Intern
Med 119:1059-1066 (1993). The 5-lipoxygenase inhibitor
ZD2138 showed efficacy in inhibiting the fall of FEVl
resulting from aspirin-induced asthma, Nasser et al,
Thorax, 49; 749-756 (1994). The following leukotriene
synthesis inhibitors have shown efficacy in asthma:
MK-0591, a specific inhibitor of 5-
lipoxygenase-activating protein (FLAP), Brideau, etal,
Ca. J. Physiol. Pharmacol. 70:799-807 (1992)., MK-886,
a specific inhibitor of 5-lipoxygenase-activating
protein (FLAP), Friedman et al. Am Rev Respir 



Dis., 147: 839-844 (1993), and BAY X1005, a specific
inhibitor of 5-lipoxygenase-activating protein (FLAP),
Fructmann et al, Agents Actions 38: 188-195 (1993).
[00175] FLAP inhibition will decrease LTB 4 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). [00176] FLAP modulators have been
used for the treatment of a variety o f diseases or
conditions, including, by way o f example only, (i)
inflammation (see e.g. Leff AR et al., "Discovery of
leukotrienes and the development of antileukotriene
agents", Ann Allergy Asthma Immunol 2001 ;86 (Suppl
1)4-8; Riccioni G, et al., "Advances in therapy with
antileukotriene drugs", Ann Clin Lab Sd. 2004,
34(4):379- 870; (ii) respiratory diseases including
asthma, adult respiratory distress syndrome and
allergic (extrinsic) asthma, non-allergic (intrinsic)
asthma, acute severe asthma, chronic asthma, clinical
asthma, nocturnal asthma, allergen-induced asthma,
aspirin-sensitive asthma, exercise-induced asthma,
isocapnic hyperventilation, child-onset asthma,
adult-onset asthma, cough-variant asthma, occupational
asthma, steroid-resistant asthma, seasonal asthma (see
e.g. Riccioni et al, Ann. CHn. Lab. Sd., v34, 379-387
(2004)); (iii) chronic obstructive pulmonary disease,
including chronic bronchitis or emphysema, pulmonary
hypertension, interstitial lung fibrosis and/or airway
inflammation and cystic fibrosis ( see e.g. Kostikas K
et al., "Leukotriene V 4 in exhaled breath condensate
and sputum supernatant in patients with COPD and
asthma", Chest 2004; 127: 1553-9); (iv) increased
mucosal secretion and/or edema in a disease or
condition (see e.g. Shahab R et al., "Prostaglandins,
leukotrienes, and perennial rhinitis", JLaryngol
Otol., 2004;118;500-7); (v) vasoconstriction,
atherosclerosis and its sequelae myocardial ischemia,
myocardial infarction, aortic aneurysm, vasculitis and
stroke (see e.g. Jala et al, Trends in Immunol., v25,
315-322 (2004) and Mehrabian et al Curr. Opin.
Lipidol., vl4, 447-457 (2003)); (vi) reducing organ
reperfusion injury following organ ischemia and/or
endotoxic shock (see e.g. Matsui N , et al.,
"Protective effect of the 5-lipoxygenase inhibitor
ardisiaquinone A on hepatic ischemia-reperfusion
injury in rats", Planta Med. 2005 Aug;71(8):717-20);
(vii) reducing the constriction of blood vessels (see
e.g. Stanke- Labesque F et ah, "Inhibition o f
leukotriene synthesis with MK-886 prevents a rise in
blood pressure and reduces noradrenaline-evoked
contraction in L-NAME-treated rats", Br J Pharmacol.
2003Sep; 140(1): 186-94); (vin) lowering of'preventing
an increase in blood pressure (see e.g.
Stanke-Labesque F et al., "Inhibition of leukotriene
synthesis with MK-886 prevents a rise in blood
pressure and reduces noradrenaline-evoked contraction
in L-NAME-treated rats", Br J Pharmacol. 2003 Sep;
140(1): 186-94, and Walch L, et al., "Pharmacological
evidence for a novel cysteinyl-leukotriene receptor
subtype in human pulmonary artery smooth muscle", Br J
Pharmacol. 2002 Dec; 137(8):1339-45); (ix) preventing
eosinophil and/or basophil and/or dendritic cell
and/or neutrophil and/or monocyte recruitment (see
e.g. Miyahara N, et al., "Leukotriene B4 receptor-1 is
essential for allergen-mediated recruitment of CD8+ T
cells and airway hyperresponsiveness", Immunol. 2005
Apr 15;174(8):4979-84); (x) abnormal bone remodeling,
loss or gain, including osteopenia, osteoporosis,
Paget' s disease, cancer and other diseases (see e.g.
Anderson GI, et al., "Inhibition of leukotriene
function can modulate particulate-induced changes in
bone cell differentiation and activity", Biomed Mater
Res. 2001;58(4):406-140; (xi) ocular inflammation and
allergic conjunctivitis, vernal keratoconjunctivitis,
and papillary conjunctivitis (see e.g. Lambiase et al,
Arch. Opthalmol., 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. AkpekEA, 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 Bala2y, 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 ah, "Mechanisms of increased survival after
lipopolysaccharide-induced endotoxic shock in mice
consuming olive oil-enriched diet", Shock. 2005 Feb;
23(2): 173-8); (xvi) rheumatoid arthritis and
osteoarthritis (see e.g. Alten R, et al., "Inhibition
of leukotriene B4-induced CDl 1B/CD18 (Mac-1)
expression by BEL 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, eosinophilic
gastroenteritis, and gastric motor dysfunction, (see
e.g. Gyomber et al, J Gastroenterol Hepatol., v l
1,922-927 (1996); Quack I et al BMC Gastroenterolvl
8,24 (2005); Cuzzocrea S, et al, "5- Lipoxygenase
modulates colitis through the regulation of adhesion
molecule expression and neutrophil migration", Lab
Invest. 2005 Jun;85(6):808-22); (xviii) kidney
diseases, including, by way of example only,
glomerulonephritis, cyclosporine nephrotoxicity renal
ischemia reperfusion. (see e.g. Guasch et al Kidney
Int.,g 56, 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. MaccarroneM, et
aT "Activatdn of 5-lipdxygease and related cell
membrane lipoperoxidation in hemodialysis patients",
JAm Soc Nephrol. 1999; 10: 1991-6); (xx) type II
diabetes (see e.g. Valdivielso et al, vl6, 85-94
(2003); (xxi) dimnish the inflammatory aspects of
acute infections within one or more solid organs or
tissues such as the kidney with acute pyelonephritis
(see e.g. Tardif M, et al, L-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 a
young girl - long term remission under montelukast",
BMC Gastroenterol., 2005;5:24; (xxiii) preventing or
treating acute or chronic erosive disease or motor
dysfunction of the gastrointestinal tract caused by
non-steroidal anti-inflammatory drugs (including
selective or non-selective cyclooxygenase - 1 or - 2
inhibitors) (see e.g. Marusova IB, et al., "Potential
gastroprotective effect of a CysLTl receptor blocker
sodium montelukast in aspirin-induced lesions of the
rat stomach mucosa", Eksp KHn Farmkol, 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 ah, "Urine leukotriene B4 in familial
Mediterranean fever", CHn 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]. [00177] 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(1):71- 85, 1999; Riendeau, BioorgMed Chem
Lett, 15(14):3352-5, 2005; Flamand, et al, MoI.
Pharmacol. 62(2):250-6, 2002; Folco, et al, Am. J.
Respir. Crit. Care Med. 161(2 Pt 2):S1 12-6, 2000;
Hakonarson, JAMA, 293(18):2245-56, 2005).
Identification of Leukotriene Synthesis Pathway
Inhibitors [00178] The development and testing of
novel FLAP inhibitors which are effective either alone
or in combination with other drugs, and which result
in minimal negative side effects would be beneficial
for treating leukotriene-dependent or leukotriene
mediated diseases or conditions. Inhibitors of the
leukotriene synthesis pathway described herein may
target any step of the pathway to prevent or reduce
the formation of leukotrienes. Such leukotriene
synthesis inhibitors can, by way of example, inhibit
at the level of FLAP, or 5-LO, thus minimizing the
formation of various products in the leukotriene
pathway,thereby 'aecreasmgffie 'amimfs o c compounds
available in the cell. Leukotriene synthesis
inhibitors can be identified based on their ability to
bind to proteins in the leukotriene synthesis pathway.
For example, FLAP inhibitors can be identified based
on their binding to FLAP. Compounds Compounds of
Formula (G). Formula (G-I) and Formula (G-II): [00179]
Compounds of Formula (G), Formula (G-I), and Formula
(G-II), pharmaceutically acceptable salts,
pharmaceutically acceptable N-oxides, pharmaceutically
active metabolites, pharmaceutically acceptable
prodrugs, and pharmaceutically acceptable solvates
thereof, antagonize or inhibit FLAP and may be used to
treat patients suffering from leukotriene-dependent or
leukotriene mediated conditions or diseases,
including, but not limited to, asthma, myocardial
infarction, cancer, and inflammatory conditions.
[00180] Formula (G-I) is as follows: wherein, Z is
selected from N(R 1), S(O)1n , CR1=CR1, -C C-,
C(R1MC(R 2)J n, [C(R2) nC(RO2O, OC(RO2[C(R2)J n,
[C(R2)J nC(RO2S(O)1n , S(O)1nC(RO2[C(R2)J n, [C(R2)J
nC(RO2NR1, NR1C(RO2[C(R2)J n, [C(R2)J nO[C(R1)J n,
[C(R1)J nO[C(R2)J n, -C(O)NR2-, -NR2C(O)-, -
NR2C(O)O-, -OC(O)NR 2-, -S(O)2NR2-CR 1=N-N-,
NR2C(O)NR2-, -OC(O)O-, S(O)2NR2, or - NR2S(O)2-,
wherein each R1 is independently H, CF3, or an
optionally substituted lower alkyl and two R1 on the
same carbon may join to form a carbonyl (=0); and each
R2 is independently H, OH, OMe, CF3, or an optionally
substituted lower alkyl and two R2 on the same carbon
may join to form a carbonyl (=0); m is 0, 1 or 2; each
n is independently 0, 1, 2, or 3; Y is
-L1-(substituted or unsubstituted aryl);
-L1-(substituted or unsubstituted heteroaryl); -L1-
(substituted or unsubstituted non-aromatic
heterocycle), provided that when the heteroatom is
directly bound to Z, the non-aromatic heterocycle is
substituted; where L1 is a bond, a substituted or
unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, a
substituted or unsubstituted heterocycle, 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), C(=N0R 4b), C(=0)NH, C(=0)NR4 b, -NHC(=O),
NR4 1A=O), S, S(=0), S(=0) 2, - NHC(=O)NH, orNR4
bC(=O)NR4b; where each substituent on Y or Z is
(LsRs)j, wherein each Ls is independently selected
from a bond, -O-, -C(=O>, -S-, -S(=O)-, -S(=O)2-,
-NHC(O)-, -C(O)NH-, S(=O)2NH-, -NHS(=O) 2, - OC(O)NH-,
-NHC(O)O-, -OC(O)O-, -NHC(O)NH-, -C(O)O-, -OC(O)-,
C1-C6 alkyl, C2-C6 alkenyl, -C1-C6 fluoroalkyl,
heteroaryl, aryl, or heterocycle; and each Rs is
independentlyselectea fr 'bm H, -CN, -NO2,N3, -S(=O)
2NH2, lower alkyl, lower cycloalkyl, -C1-C6
fluoroalkyl, heteroaryl, or heteroalkyl; where j is 0,
1, 2, 3, or 4; each R3 is independently selected from
H, -S(=O) 2R8,-S(=O) 2NH2 -C(O)R8, -CN, -NO2,
heteroaryl, or heteroalkyl; each R3b is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
substituted or unsubstituted phenyl or benzyl; each R4
is independently selected from H, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; or
two R4 groups can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring; or R3b and R4 can
together form a 5-, 6-, 7-, or 8- membered
heterocyclic ring; each R tb is independently selected
from H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl,
substituted or unsubstituted aryl or substituted or
unsubstituted benzyl; substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocycle;
R6 is H, L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl), L2-
(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstituted cycloalkenyl), L2-
(substituted or unsubstituted heterocycle),
L2-(substituted or unsubstituted heteroaryl), or L2-
(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(=0), -S(=0) 2, C(O), - CH(OH),
-(substituted or unsubstituted Ci-C6 alkyl), or
-(substituted or unsubstituted C2-C6 alkenyl); R7 is
L3-X-L4-G , wherein, L3 is a bond, or substituted or
unsubstituted alkyl; X is a bond, O, -C(=0),
-CR9(OR9), S, -S(=O), -S(=0) 2, -NR9, -NR9C(O),
-C(O)NR9, - NR9C(O)NR9-, or aryl; L4 is a bond, or
substituted or unsubstituted alkyl; Gi is H,
tetrazolyl, -NHS(=O)2R8, S(=O)2N(R9)2, -OR9, -Q=O)CF
3, -C(O)NHS(=O)2R8, - S(=O)2NHC(O)R9 CN,N(R 9)2,
-N(R9)C(O)R9, -C(=NRiO)N(R9)2, -NR9C(=NR10)N(R9)2
-NR9C(=CRio)N(R9)2, -C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(=CRi0)N(R9)2, -CO2R9, - C(O)R9, -CON(R9)2,
-SR8, -S(=O)R8, -S(=O)2R8, -L5-(substituted or
unsubstituted alkyl), ^-(substituted or unsubstituted
alkenyl),-Ls-(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
heterocycle or substituted or unsubstituted heteroaryl
and G5 is H, tetrazolyl, - NHS(=O)2R8, S(=O)2N(R9)2,
OH, -OR8, -Q=O)CF 3, -C(O)NHS(=O)2R8, -
S(=O)2NHC(O)R9, CN, N(R9)2, -N(R9)C(O)R9,
-C(=NRio)N(R9)2, -NR9C(=NRi0)N(R9)2,
-NR9C(=CR,o)N(R9)2, -C(0)NR 9C(=NRio)N(R9)2,
-C(O)NR9C(=CRi0)N(R9)2, -CO2R9, - C(O)R9, -CON(R9)2,
-SR8, -S(=O)R8, or -S(=O)2R8;each 8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
phenyl or benzyl; each R9 is independently selected
from H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl, phenyl
or benzyl; or two R9 groups can together form a 5-,
6-, 7-, or 8-membered heterocyclic ring; or R8 and R9
can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring and each R10 is independently
selected from H, -S(O) 2R8 -S(O) 2NH2 -C(O)R8, -CN,
-NO2, heteroaryl, or heteroalkyl; R5 is H, halogen,
-N3, -CN, -ONO2, -L6-(substituted or unsubstituted
C]-C6 alkyl), -L6-(substituted or unsubstituted C2-C6
alkenyl), -L6-(substituted or unsubstituted
heteroaryl), or - L6-(substituted or unsubstituted
aryl), wherein L6 is a bond, O, S, -S(O) 5 S(O) 2, NH,
C(O), -NHC(O)O, -OC(O)NH, -NHC(O), -NHC(O)NH-, or
-C(O)NH; R11 is L7-L10-G6, wherein L7 is a bond, -O,
-S, -S(O), -S(O) 2, -NH, -C(O), -C(O)NH, -NHC(O),
(substituted or unsubstituted C1-C6 alkyl), or
(substituted or unsubstituted C2-C6 alkenyl); L10 is a
bond, (substituted or unsubstituted alkyl),
(substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted cycloalkenyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heterocycle); G6 is H, CN, SCN, N3,
NO2, halogen, OR9, -C(O)CF 3, -CC=O)R9, -C(O)OR 9,
-SR8, -SC=O)R , - S(O) 2R8, NCRe)2, tetrazolyl,
-NHS(O) 2R8, -S(O) 2N(R 9)2, -C(O)NHS(O) 2R8, - S(O)
2NHC(O)R 9, -CC=O)NCRs)2, N R9C(O)R9, C(R9)2C(O)N(R
9)2-C(==NR10)N(R9)2, - -NR9C(OR 10)N(R9)2,
-L5-(substituted or unsubstituted alkyl), -L5-
(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroaryl), or - L5-
(substituted or unsubstituted aryl), wherein L5 is
-NHC(O)O, -NHC(O)NH-, -OC(O)O-, - OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G6 is W-G7, wherein W
is (substituted or unsubstituted heterocycle) or a
(substituted or unsubstituted heteroaryl) and G7 is H,
halogen, CN, NO2, N3, CF3, OCF3, C1-C6 alkyl, C3-C6
cycloalkyl, -C1-C6 fluoroalkyl, tetrazolyl, -NHS(O)
2R8, S(O) 2N(Rg)2, OH, -OR8, -CC=O)CF3, - C(O)NHS(O)
2R8, -S(O) 2NHC(O)R 9, CN, N(R 9)2, -N(R9)C(O)R 9,
-C(=NR 10)N(R9)2, - NR9C(=NR 10)N(R 9)2, -NR9C(OR
10)N(R9)2, -C(O)NR 9C(=NR 10)N(R 9)2, - C(O)NR9C(=CR
10)N(R 9)2, -CO2R9, -C(O)R9, -CON(R 9)2, -SR8, -S(O)R
8, or -S(O) 2R8, -L5- (substituted or unsubstituted
alkyl), -L5-(substituted or unsubstituted alkenyl), -
L5-(sbstituted or unsubstituted heteroalkyl),
-^-(substituted or unsubstituted heteroaryl), -
L5-(substituted or unsubstituted heterocycle), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
a bond, -0-, CC=O), S, SC=O), SC=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 L10 is phenyl or
thiophenyl, Y is -(substituted or unsubstituted
heteroaryl), - (substituted or unsubstituted aryl),
and Z is [C(R2)J nC(RO2O, then G6 is W-G7; and R12 is
H, (substituted or unsubstituted C1-C6 alkyl),
(substituted or unsubstituted C3-C6
cycloalkyl).lUOlSlJ'T o any arid all of the emb' d mei
s (such as, e.g. Formula (G), Formula (G-I), and
Formula (GH)), substituents are selected from among a
list of alternatives. For example, in one embodiment,
the nonaromatic heterocycle of Y is selected from
quinolizines, dioxines, piperidines, morpholines,
thiazines, tetrahydropyridines, piperazines,
oxazinanones, dihydropyrroles, dihydroimidazoles,
tetrahydrofurans, 5 dihydrooxazoles, oxiranes,
pyrrolidines, pyrazolidines, dihydrothiophenones,
imidazolidinones, pyrrolidinones, dihydrofuranones,
dioxolanones, thiazolidines, piperidinones,
tetrahydronaphthalenes, tetrahydroquinolines,
tetrahydrothiophenes, and thiazepanes. [00182] In
further embodiments, the non-aromatic heterocycle of Y
is selected from the group consisting of the following
structures: By way of example only, the non-aromatic
heterocycle of Y is selected from 15 [00183] In a
further or alternative embodiment, the "G" group (e.g.
G1, G5, Ge, 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,
20 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 25 compounds selective for
5-lipoxygenase-activating protein over other proteins.
[00184] In further or alternative embodiments, "G" is
L2O-Q, wherein L2ois an enzymatically cleavable linker
and Q is a drug, or an affinity moiety. In further or
alternative embodiments, the drug includes, by way of
example only, leukotriene receptor antagonists and
anti-inflammatory agents. In further or alternative
embodiments, the leukotriene receptor antagonists
include, but are not limited to, 30 CysLTl/CysLT2 dual
antagonists and CysLTl antagonists. In further or
alternative embodiments, the'each" E ib is
'independently seIecled"nOm H, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, substituted or
unsubstituted aryl or substituted or unsubstituted
benzyl; substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycle; R is H,
L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl), L2-
(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstituted cycloalkenyl),
L2-(substituted or unsubstituted heterocycle),
L2-(substituted or unsubstituted heteroaryl), or
L2-(substituted or unsubstituted aryl), where L2 is a
bond, O, S, -S(=O), -S(O) 2, C(O), -CH(OH),
-(substituted or unsubstituted C1-C6 alkyl), or
-(substituted or unsubstituted C2-C6 alkenyl); R7 is
L3-X-L4-G1, wherein, L3 is a bond, or substituted or
unsubstituted alkyl; X is a bond, O, -C(O), -CR9(OR9),
S, -S(=0), -S(O) 2, -KR9, -NR9C(O)5 -C(O)NR9,
-NR9C(O)NR 9-, or aryl; L4 is a bond, or substituted
or unsubstituted alkyl; G1 is H, tetrazolyl, -NHS(O)
2R8, S(=O)2N(R 9)2 -OR9, -C(=O)CF 3, -C(O)NHS(O) 2R8,
- S(O) 2NHC(O)R 9, CN, N(R9)2, -N(R9)C(O)R 9, -C(=NR
10)N(R 9)2, -NR9C(=NR10)N(R9)2 - NR9C(OR 10)N(Rg)2,
-C(0)NR 9C(=NRio)N(R9)2, -C(0)NR 9C(OR 10)N(R9)2,
-CO2R9, -C(O)R 9, - CON(Rg)2, -SR8, -S(=O)R 8,
-S(=O)2RS, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl),
-L5-(substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-OC(O)O-, -NHC(O)NH-, -NHC(O)O, -0(O)CNH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G1 is W-G5, where W is
a substituted or unsubstituted aryl, substituted or
unsubstituted heterocycle or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl,
-NHS(O) 2R8, S(O) 2N(Rg)2, OH, - OR8, -C(=O)CF 3,
-C(O)NHS(=O) 2R8, -S(O) 2NHC(O)R 9, CN, N(R9)2,
-N(R9)C(O)R 9, - C(=NR 10)N(R 9)2, -NR9C(=NR10)N(R9)2,
-NR9C(=CR 10)N(R 9)2, -C(O)NR9C(=NR 10)N(R9)2, -
C(0)NR 9C(OR 10)N(R9)2, -CO2R9, -C(O)R 9, -CON(R 9)2,
-SR8, -S(O)R 8, or -S(O) 2R8; each R8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
phenyl or benzyl; each R9 is independently selected
from H, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower cycloalkyl, phenyl
or benzyl; or two R9 groups can together form a 5-,
6-, 7~, or 8-membered heterocyclic ring; or R8 and R9
can together form a 5-, 6-, 7-, or 8-membered
heterocyclic ring and each R10 is independently
selected from H, -S(O) 2R8 -S(O) 2NH2 -C(O)R8, -CN,
-NO2, heteroaryl, or heteroalkyl; . . . . R5 is H,
halogen, -N3, -CN, -ONO2, -L6-(substituted or
unsubstituted C1-C6 alkyl), -L6-(substituted or
unsubstituted C2-C6 alkenyl), -L6-(substituted or
unsubstituted heteroaryl), or - L6-(substituted or
unsubstituted aryl), wherein L6 is a bond, O, S,
-S(O), S(O) 2, NH, C(O), -NHC(O)O, -OC(O)NH, -NHC(O),
-NHC(O)NH-, or -C(O)NH; -46-aipnity moiety allow tor
site specitic binding and include, but are not limited
to, antibodies, antibody fragments, DNA, RNA, siRNA,
and ligands. [00185] Formula (G-IT) is as follows:
wherein, Z is selected UtMnN(R1), S(O)1n , CR1 CR1,
-CsC-, C(RO2[C(R2) n, [C(R2)J nC(RO2O, OC(RO2[C(R2)J
n, [C(R2)J nC(RO2S(O)1n , S(O)1nC(RO2[C(R2)J n,
[C(R2)J nC(RO2NR1, NR1C(R1MC(R 2)J n, [C(R2)J nO[C(R
1)J n, [C(R1)J nO[C(R 2)J n, -C(O)NR 2-, -NR2C(O)-,
-NR2C(O)O-, -OC(O)NR2-, -S(O)2NR2- CR1=N-N-, NR2C(O)NR
2-, -OC(O)O-, S(O)2NR2, or -NR2S(O)2-, wherein each Ri
is independently H, CF3, or an optionally substituted
lower alkyl and 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 lower alkyl
and 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 -L1-(substituted or unsubstituted
aryl); -L1-(substituted or unsubstituted heteroaryl);
-L1- (substituted or unsubstituted non-aromatic
heterocycle), provided that when the heteroatom is
directly bound to Z, the non-aromatic heterocycle is
substituted; where L1 is a bond, a substituted or
unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, a
substituted or unsubstituted heterocycle, a
substituted or unsubstituted heteroaryl, a substituted
or unsubstituted cycloalkyl, or substituted or
unsubstituted aryl, -C(O), C(R8)(OH), C(R8)(OMe),
C(=N0H), C(=NOR 4b), C(O)NH, Q=O)NR 4,,, -NHC(O), NR4
1A=O), S, S(O), S(O) 2, - NHC(=0)NH, orNR 4bC(=O)NR 4b
where each substituent on Y or Z is (LsRs)j, wherein
each L3 is independently selected from a bond, - 0-,
-C(O)-, -S-, -S(O)-, -S(O) 2-, -NHC(O)-, -C(O)NH-,
S(O) 2NH-, -NHS(O) 2, -OC(O)NH-, - NHC(O)O-, -OC(O)O-,
-NHC(O)NH-, -C(O)O-, -OC(O)-, C1-C6 alkyl, C2-C6
alkenyl, -C1-C6 fiuoroalkyl, heteroaryl, aryl, or
heterocycle; and each R5 is independently selected
from H, halogen, - N(R4)2, -CN, -NO2, N3, -S(O) 2NH2,
lower alkyl, lower cycloalkyl, -C1-C6 fiuoroalkyl,
heteroaryl, or heteroalkyl; where j is O, 1, 2, 3, or
4; each R3 is independently selected from H, -S(=O)
2R8,-S(=O) 2NH2 -C(O)R 8, -CN, -NO2, heteroaryl, or
heteroalkyl; each R3 is independently selected from
substituted or unsubstituted lower alkyl, substituted
or unsubstituted lower cycloalkyl, substituted or
unsubstituted phenyl or benzyl; each R4 is
independently selected from H, substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, phenyl or benzyl; or
two R groups can together form a 5-, 6-, 7~, or
8-membered heterocyclic ring; or R3 and R4 can
together form a 5-, 6-, 7-, or 8-membered heterocyclic
ring; -45-Rn I s 7-L1O- wHerein C7 S a -O, -S, -S(O),
-S(=O) 2, -NH, -C(O), -C(O)NH, -NHC(O), (substituted
or unsubstituted Ci-C 6 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
heterocycle); G6 is H, CN, SCN, N3, NO2, halogen, OR9,
-C(O)CF 3, -C(O)R 9, -C(O)OR 9, -SR 8, -S(O)R , -
S(=O) 2R8, N(R 9)2, tetrazolyl, -NHS(=O) 2R8, -S(=O)
2N(R 9)2, -C(O)NHS(=O) 2RS, -S(=O) 2NHC(O)R 9, -
C(O)N(Rs) 2, N R9C(O)R 9, C(R 9)2C(=O)N(R 9)2-C(=NR,
0)N(R 9)2, -NR 9C(=NRi 0)N(R 9)2, - NR9C(=CRio)N(R
9)2, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl),
-L5-(substituted or unsubstituted heteroaryl), or
-L5-(substituted or unsubstituted aryl), wherein L5 is
-NHC(O)O, -NHC(O)NH-, -OC(O)O-, -OC(O)NH-, -NHC(O),
-C(O)NH, -C(O)O, or -OC(O); or G is W-G7, wherein W is
(substituted or unsubstituted heterocycle) or a
(substituted or unsubstituted heteroaryl) and G7 is H,
halogen, CN, NO2, N3, CF3, OCF 3, C -C6 alkyl, C3-C6
cycloalkyl, -Ci-C 6 fluoroalkyl, tetrazolyl, -NHS(=O)
2R8, S(=O) 2N(R 9)2, OH, -OR 8, -C(=O)CF 3, -
C(O)NHS(=O) 2R8, -S(=O) 2NHC(O)R 9, CN, N(R 9)2, -N(R
9)C(O)R 9, -C(=NRi O)N(R 9)2, - NR9C(=NRio)N(R 9)2,
-NR 9C(=CR, 0)N(R 9)2, -C(O)NR 9C(=NR 10)N(R 9)2,
-C(O)NR 9C(=CRi 0)N(R 9)2, - CO2R9, -C(O)R 9, -CON(R
9)2, -SR 8, -S(=O)R 8, or -S(=O) 2R8, -L5-(substituted
or unsubstituted alkyl), - L5-(substituted or
unsubstituted alkenyl), -L5-(substituted or
unsubstituted heteroalkyl), - L5- (substituted or
unsubstituted heteroaryl), - L5-(substituted or
unsubstituted heterocycle), or - L5- (substituted or
unsubstituted aryl), wherein L5 is a bond, -0-, C(=0),
S, S(=O), S(=0) 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) nC(Ri) 2O, then G6 is W-G 7; and Ri2
is H, (substituted or unsubstituted Ci-C 6 alkyl),
(substituted or unsubstituted C3-C6 cycloalkyl).
[00186] For any and all of the embodiments (such as,
e.g. Formula (G), Formula (G-I), and Formula (GII)),
substituents can be selected from among from a subset
of the listed alternatives. For example, in some
embodiments, Z is [C(R 2)2]nC(Ri) 2O. In further or
alternative embodiments, Y is -(substituted or
unsubstituted heteroaryl), -(substituted or
unsubstituted aryl) and G6 is W-G 7. In further or
alternative embodiments, Y is -Li -(substituted or
unsubstituted alkyl), -L -(substituted or
unsubstituted cycloalkyl), - 



Li-(substituted or unsubstituted heterocycle), -Lr
(substituted or unsubstituted heteroaryl), -Li-
(substituted or unsubstituted non-aromatic
heterocycle) provided that when the heteroatom is
directly bound to Z, the non-aromatic heterocycle is
substituted; -Li-(substituted 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,thiactiazoiyl, fUrazanyl, behzonifazany  ,
Benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. [00187] In further or alternative
embodiments, R6 is L2-(substituted or unsubstituted
alkyl), or L2- (substituted or unsubstituted
cycloalkyl), L2-(substituted or unsubstituted aryl),
where L2 is a bond, O, S, - S(O)2, -C(O), -CH(OH), or
substituted or unsubstituted alkyl. In further .or
alternative embodiments, R7 is L3-X-L4-G1; wherein, L3
is a bond; and X is a bond, O, -CR9(OR9), S, -S(=O),
-S(=O)2, -NR9, -NR9C(O), -C(O)NR 9. In further or
alternative embodiments, Gi is tetrazolyl, -NHS(=O)
2R8, S(=O)2N(R 9)2, -OR9, - C(=O)CF 3, -C(O)NHS(O)
2R8, -S(=O)2NHC(O)R 9, CN, N(R9)2, -N(R9)C(O)R 9,
-C(=NR 10)N(R 9)2, - NR9C(=NR 10)N(R9)2,
-NR9C(=CR10)N(R 9)2, -C(O)NR 9C(=NR10)N(R9)2, -C(O)NR
9C(=CR 1Q)N(R 9)2, - CO2R9, -C(O)R 9, -CON(R9)2, -SR8,
-S(O)R 8, -S(=O) 2R8. [00188] In further or
alternative embodiments, the non-aromatic heterocycle
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
tetrahydronaphthalene, a tetrahydroquinoline, a
tetrahydrothiophene, and a thiazepane. In further or
alternative embodiments, the non-aromatic heterocycle
of group Y can be selected from the group consisting
of: [00189] In further or alternative embodiments, "G"
(e.g. Gi, G5, G6, G7) is L20-Q, wherein L2ois an
enzymatically cleavable linker and Q is a drug, or an
affinity moiety. In further or alternative
embodiments, the drug includes, by way of example
only, leukotriene receptor antagonists and
antiinflammatory 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. [00190] In a further or
alternative embodiment, the "G" group (e.g. G , G5,
G6, G7) of any of Formula (G), Formula (G-I), or
Formula (G-II), is any group that is used to tailor
the physical and biological properties of the
molecule. Such tailoring/modifications are achieved
using groups which modulate acidity, basicity,
lipophilicity, solubility and other physical
properties of the molecule. The physical and
biological properties modulated by such modifications
to "G" include, by way of example only, solubility, in
vivo absorption, and in vivo metabolism. In addition,
in vivo metabolism may include, by way of example
only, controlling in vivo PK properties, off-target
activities, potential toxicities associated with
cypP450 interactions, drug-drug interactions, and the
like. Further, modifications to "G" allow for the
tailoring of the in vivo efficacy of the compound
through the modulation of, by way of example, specific
and nonspecif c'pfbteiri binding "to plasma proteins
and lipids and tissue distribution in vivo.
Additionally, such tailoring/modifications to "G"
allow for the design of compounds selective for
5-lipoxygenase-activating protein over other proteins.
In further or alternative embodiments, "G" is L2O-Q,
wherein L20 is an enzymatically cleavable linker and Q
is a drug, or an affinity moiety. In further or
alternative embodiments, the drug includes, by way of
example only, leukotriene receptor antagonists and
antiinflammatory 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. [00191] 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. [00192] Formula (G) is as follows:
wherein, Z is selected from [C(R1)J 1n [C(R2)J n,
[C(R2) n[C(R1) 1n O, 0[C(R 1) [C(R2)J n [C(R2)J nO[C(R
1)J n, or [C(R1)J nO[C(R2)J n, wherein each Ri is
independently H, CF3, or an optionally substituted
lower alkyl and 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 lower alkyl
and 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); where each substituent on Y or Z is (L
R5)J, wherein each L is independently selected from a
bond, -O-, -C(=O)-, -S-, -S(=O)-, -S(=O) 2-, -NHC(O)-,
-C(O)NH-, S(=O)2NH-, -NHS(=O) 2, - OC(O)NH-,
-NHC(O)O-, -OC(O)O-, -NHC(O)NH-, -C(O)O-, -OC(O)-,
substituted or unsubstituted C1-C6 alkyl, C2-C6
alkenyl, -C1-C6 fluoroalkyl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
aryl, or substituted or unsubstituted heterocycle; and
each R5 is independently selected from H, halogen,
-N(RO2, -CN, -NO2, N3, -S(=O) 2NH2 substituted or
unsubstituted lower alkyl, substituted or
unsubstituted lower cycloalkyl, -C1-C6 fluoroalkyl,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, or substituted or
unsubstituted heteroalkyl; where j is O, 1, 2, 3, or
4; R6 is H, L2-(substituted or unsubstituted alkyl),
L2-(substituted or unsubstituted cycloalkyl), L2-
(substituted or unsubstituted alkenyl),
L2-(substituted or unsubstituted cycloalkenyl), L2-
(substituted or unsubstituted heterocycle),
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 Ci-C6 alkyl), or
-(substituted or unsubstituted C2-Ce alkenyl); R7 is
L3-X-L4-Gi, wherein, L3 is a substituted or
unsubstituted alkyl; X is a bond, O, -C(=O),
-CR9(OR9), S, -S(O), -S(O) 2, -NR9, -NR9C(O),
-C(O)NR9, - NR9C(O)NR9-; L4 is a bond, or a
substituted or unsubstituted alkyl; Gi is H,
tetrazolyl, -NHS(O) 2R8, S(O) 2N(R9) , -OR9, -C(O)CF
3, -C(O)NHS(O) 2R8, - S(O) 2NHC(O)R9, CN, N(R 2,
-N(R9)C(O)R9, -C(=NR,0)N(R9)2, -NR9C(=NRi0)N(R9)2,
-NR9C(=CRio)N(R9)2, -C(O)NR9C(=NR,0)N(R9)2,
-C(O)NR9C(=CRi0)N(R9)2, -CO2R9, - C(O)R9, -CON(Rg)2,
-SR8, -S(O)R 8, -S(O) 2R8, -L5-(substituted or
unsubstituted alkyl), -L5-(substituted or
unsubstituted alkenyl),-L5-(substituted or
unsubstituted heteroaryl), or - L5-(substituted or
unsubstituted aryl), wherein L5 is -OC(O)O-,
-NHC(O)NH-, - NHC(O)O, -0(O)CNH-, -NHC(O), -C(O)NH,
-C(O)O, or -OC(O); or Gi is W-G5, where W is a
substituted or unsubstituted aryl, substituted or
unsubstituted heterocycle or substituted or
unsubstituted heteroaryl and G5 is H, 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(R9)2,
-N(R9)C(O)R9, -C(=NRiO)N(R9)2, -NR9C(=NRi0)N(R9)2,
-NR9C(=CR10)N(R9)2, -C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(=CRi0)N(R9)2, -CO2R9, - C(O)R9, -CON(R9)2,
-SR8, -S(O)R 8, or -S(O) 2R8; each R8 is independently
selected from substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
substituted or unsubstituted phenyl or substituted or
unsubstituted benzyl; each R9 is independently
selected from H, substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower cycloalkyl,
substituted or unsubstituted phenyl or substituted or
unsubstituted benzyl; or two R9 groups can together
form a 5-, 6-, 7-, or 8- membered heterocyclic ring;
or R8 and R9 can together form a 5-, 6-, 7-, or
8-membered heterocyclic ring and each Rio is
independently selected from H, -S(O) 2R8,-S(O) 2NH2
-C(O)R8, -CN, -NO2, _ _--- heteroaryl, or heteroalkyl;
R5 is H, halogen, substituted or unsubstituted Ci-C6
alkyl, substituted or unsubstituted 0-Ci-C 6 alkyl; Rn
is L7-Li0-G6, wherein L7 is a bond, -C(O), -C(O)NH,
-NHC(O), or (substituted or unsubstituted Cr C6
alkyl); Li0 is a bond, (substituted or unsubstituted
alkyl), (substituted or unsubstituted cycloalkyl),
(substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or unsubstituted heterocycle); G6 is OR9, -C(O)R 9,
-C(O)OR 9, -SR8, -S(O)R 8, -S(O) 2R8, N(R9 2,
tetrazolyl, -NHS(O) 2R8, - S(O) 2N(R9) , -C(O)NHS(O)
2R8, -S(O) 2NHC(O)R9, -C(O)N(R 9)2, N R9C(O)R9,
C(R9)2C(0)N(R 9)2-C(=NRio)N(R9)2, -NR9C(=NRi0)N(R9)2,
-NR9C(=CRi0)N(R9)2, -L5-(substituted or unsubst tted '
alkyl), -L5-(substituted or unsubstituted alkenyl), -
L5- (substituted or unsubstituted heteroaryl), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
-O-, C(O), S, S(=O), S(=0) 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 heterocycle),
(substituted or unsubstituted aryl) or a (substituted
or unsubstituted heteroaryl) and G7 is H, halogen, CN,
NO2, N3, CF3, OCF3, C1-C6 alkyl, C3-C6 cycloalkyl,
-C1-C6 fluoroalkyl, tetrazolyl, - NHS(=O) 2R8,
S(=O)2N(R 9)2, OH, -OR8, -C(=O)CF 3, -C(O)NHS (=O)2R8,
-S(=O)2NHC(O)R 9, CN, N(R9)2, -N(R9)C(O)R 9, -C(=NR
10)N(R9)2, -NR9C(=NR 10)N(R9)2, -NR9C(=CR10)N(R 9)2, -
C(O)NR9C(=NR 10)N(R9)2, -C(O)NR 9C(=CR10)N(R9)2,
-CO2R9, -C(O)R 9, -CON(R9)2, -SR8, - S(=O)R8, or
-S(=O) 2R8, -L5-(substituted or unsubstituted alkyl),
-L5-(substituted or unsubstituted alkenyl), -
L5-(substituted or unsubstituted heteroalkyl), -
L5-(substituted or unsubstituted heteroaryl), -
L5-(substituted or unsubstituted heterocycle), or -
L5-(substituted or unsubstituted aryl), wherein L5 is
a bond, -0-, C(=0), S, S(=0), 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 R11 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) heterocyclic group or a (unsubstituted or
substituted) heteroaryl group and R1 1 is not a
thienyl-phenyl group; R12 is H, (substituted or
unsubstituted C1-C6 alkyl), (substituted or
unsubstituted C3-C cycloalkyl); or active metabolite,
or solvate, or pharmaceutically acceptable salt, or a
pharmaceutically acceptable prodrug thereof. [00193]
For any and all of the embodiments (such as, e.g.
Formula (G), Formula (G-I), and Formula (GII)),
substituents can be selected from among from a subset
of the listed alternatives. For example, in some
embodiments, Z is [C(R2)2]nC(R 1)2O. [00194] In
further or alternative embodiments, Y is -(substituted
or unsubstituted heteroaryl) or - (substituted or
unsubstituted aryl) and G6 is W-G7. [00195] In further
or alternative embodiments, Y is -(substituted or
unsubstituted heteroaryl). [00196] 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, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl,
oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl,
irnidazo[l,2-a]pyridinyl and furopyridinyl, wherein Y
is substituted or unsubstituted. [00197] In further or
alternative embodiments, Y is selected from the group
consisting of pyridinyl or quinolinyl, wherein Y is
substituted or unsubstituted.[00i^8fln "furtKer"dr
alternative"emBdments, R6 is L2-(substituted or
unsubstituted alkyl), or L2- (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.
[00199] In further or alternative embodiments, X is a
bond, O, -C(=O), -CR9(OR9), S, -S(=0), -S(=0) 2, -
NR9, -NR9C(O), -C(O)NR9. [00200] In further or
alternative embodiments, G is tetrazolyl, -NHS(=O)2R8,
S(=O)2N(R9)2, -OR9, - C(=O)CF3, -C(O)NHS(=O)2R8,
-S(=O)2NHC(O)R 9, CN, N(R9)2 -N(R9)C(O)R9,
-C(=NRio)N(R9)2, - NR9C(=NR10)N(R9)2, -NR9CeCR
10)N(Rg)2, -C(O)NR9C(=NR10)N(R9)2,
-C(O)NR9C(=CR10)N(R9)2, - CO2R9, -C(O)R9, -CON(R9)2,
-SR8, -S(=O)R8, or -S(=O)2R8. [00201] In further or
alternative embodiments, L3 is unsubstituted alkyl; X
is a bond; L4 is a bond; and G is -C(O)OR9. [00202] In
further or alternative embodiments, R9 is H or
unsubstituted alkyl. [00203] In further or alternative
embodiments, L10 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 heterocycle.
[00204] In further or alternative embodiments, Li0 is
a substituted or unsubstituted aryl. [00205] In
further or alternative embodiments, L3 is
unsubstituted alkyl; X is a bond; L4 is a bond; and G1
is -OR9. [00206] In further or alternative
embodiments, Gi is W-G5, where W is a substituted or
unsubstituted heterocycle or substituted or
unsubstituted heteroaryl. [00207] 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. 



[00208] Further embodiments of Formula (G), Formula
(G-I) and Formula (G-II), include, but are not limited
to, compounds shown in Figures 8-1 1 and in Tables
1-4. Table 1. N-(aryl-heteroaryl) indoles acid
replacementsTable 2. N-(aryl-heteroaryl) indoles and
N-(aryl-heterocycle) indolesRECOVERING FROM A
NON-VOLATILEMEMORYFAILURE BACKGROUND [001] The
invention generally relates to non-volatile memory.
[002] Non-volatile semiconductor memories, such as
flash memories, are attractive for applications in
which data is to be preserved in the event of a normal
system shutdown/hibernation or power failure. Thus, a
memory that is formed from flash memory devices may be
used to store data in a disk cache or a solid state
disk. Although a typical flash memory has a
significantly faster access time than a magnetic
storage device, unlike the magnetic storage device,
the cells of the flash memory typically cannot be re
written without first being erased. [003] As a more
specific example, before a bit of data is stored in a
conventional flash memory cell, the cell is first
erased. In this erased state, the cell is indicative
of a particular logic state, such as a logic "one"
state, for example. In a subsequent write operation to
the flash memory cell, if a logic one is to be stored
in the cell, then the state of the cell remains
unchanged. However, if a logic zero is to be stored in
the cell, then the cell is programmed to change the
cell to a zero logic state. Thus, a typical write to a
flash memory cell typically involves two memory
operations: a first operation to erase the memory
cell; and a second operation to program the logic
state of the memory cell. These multiple operations,
in turn, contribute to the overall time to write to
the flash memory. BRIEF DESCRIPTION OF THE DRAWING
[004] Fig. 1 is an illustration of a dynamic
addressing scheme used with a non volatile
semiconductor memory according to an embodiment of the
invention. [005] Fig. 2 is a block diagram of a memory
system according to an embodiment of the invention.
[006] Figs. 3A and 3B are depictions of volatile and
non-volatile memory space in accordance with
embodiments of the present invention.[007] Figs. 4 is
a flow diagram depicting a technique used in
connection with a write operation to a non-volatile
semiconductor memory according to different
embodiments of the invention. [008] Fig. 5 is a flow
diagram depicting a technique used in connection with
a write operation to a non-volatile semiconductor
memory according to different embodiments of the
invention. [009] Fig. 6 is an illustration of an
intermediate table used to reconstruct the
logical-to-physical translation table after a power
failure according to an embodiment of the invention.
[0010] Fig. 7 is a flow diagram depicting a technique
to reconstruct the logical-tophysical translation
table after a power failure according to an embodiment
of the invention. [001 1] Fig. 8 is a flow diagram
depicting steady state operation of one embodiment.
[0012] Fig. 9 is a flow diagram depicting a technique
for updating the checkpoint according to one
embodiment. [0013] Fig. 10 is a flow diagram for start
up according to one embodiment. [0014] Fig. 11 is a
continuation of the Fig. 10 flow diagram. [0015] Fig.
12 is a block diagram of a computer system according
to an embodiment of the invention. DETAILED
DESCRIPTION [0016] In accordance with some
embodiments, dynamic addressing is used in connection
with a non-volatile semiconductor memory for purposes
of reducing the write latency of the memory. More
specifically, in accordance with some embodiments, the
non-volatile memory is, from a software standpoint,
addressed using logical addresses. From the standpoint
of the physical read and write operations that are
performed with the memory, the dynamic addressing
translates, or maps, the logical addresses to physical
addresses of the memory. The dynamic addressing
continually changes the mapping between the logical
and physical addresses to ensure that a logical write
operation causesdata to be stored in a previously
erased location (i.e., at a different physical
address) of the non-volatile memory. Thus, with
dynamic addressing, a logical write operation produces
a single operation. This is to be compared to
conventional addressing that uses two accesses to non-
volatile memory (one to erase/invalidate the old
physical location, and the other to write the data at
the new pre-erased physical location). [0017] More
specifically, referring to Fig. 1, in accordance with
some embodiments, a dynamic addressing scheme 10
groups the physical addresses of a non volatile memory
into blank 20, valid 30, and used 40 pools. The blank
pool 20 represents the unassigned physical addresses
whose associated memory cells are erased, are ready to
be programmed and thus, are ready to be assigned to
logical addresses. The valid pool 30 represents
physical addresses that are associated with memory
cells that store valid data and are assigned to
logical addresses. The used pool 40 represents the
physical addresses that no longer store valid data,
are no longer associated with logical addresses and
are to be erased. The physical addresses of the used
pool 40 are regrouped into the blank pool 20 when
block erase operations are used to erase contiguous
blocks (pages, for example) of physical addresses. It
is noted that the block erase is more efficient than
erasing the physical addresses one at a time in
response to each logical write operation, and
additionally, the non- volatile memory (such as a NAND
flash memory, for example) may only permit block
erases. [0018] As a more specific example, an
exemplary physical address (P.A.) 14 (associated with
a set of memory cells, or memory location) of the
non-volatile memory may transition between the blank
20, valid 30 and used 40 pools in the following
manner. Initially, such as at startup of the system
that incorporates the non-volatile semiconductor
memory or after being erased, the physical address 14
belongs to the blank pool 20. In other words, by
virtue of being in the blank pool 20, the physical
address 14 is available for assignment to a particular
logical address. Thus, when data is written to a
particular logical address, the physical address 14 is
assigned to the logical address so that the data is
stored at the physical address 14; and the physical
address 14 then becomes part of the valid pool 30.
Another write to the physical address 14, however,
cannot occur without the memory cells that are
associated with the physical address 14 being erased.
Therefore, when the next write occurs to the same
logical address, another physical address is assigned
to the logical address, and the memory content that is
associated with thephysical address 14 becomes
invalid, or "used," as the physical address 14 becomes
part of the used pool 40. [0019] The memory cells
associated with the physical address 14 are not
necessarily immediately erased upon becoming "used,"
but rather, these memory cells are erased in a block
erase operation. At this time, the physical address 14
once again becomes part of the blank pool 20 and may
be assigned to another logical address. [0020]
Referring to Fig. 2, in accordance with some
embodiments of the invention, a memory system 50 uses
the above-described dynamic addressing scheme 10 and
may be used in connection with a non-volatile
semiconductor mass storage memory 54 (herein called
the "non-volatile memory 54"), such as a flash memory.
The non-volatile memory 54 contains an array of
physical memory cells 55 that are addressed using
physical addresses. In accordance with some
embodiments of the invention, a controller 52 of the
memory system 50 performs dynamic addressing by
converting between logical and physical address
spaces. More specifically, in accordance with some
embodiments of the invention, the controller 52 is
coupled to a volatile memory 60, such as a dynamic
random access memory (DRAM), for example. The volatile
memory 60 stores a logical-tophysical translation
table 62 (herein called a "L2P table"), which the
controller 52 uses for purposes of mapping the logical
addresses to the physical addresses of the memory 54.
This mapping continually changes, and thus, the
controller 52 continually updates the L2P table 62 to
track the remapping of each logical address to
different physical addresses. [0021] As also depicted
in Fig. 2, in accordance with some embodiments, the
volatile memory 60 stores a blank pool table 66 that
indicates which of the physical addresses of the
memory 54 are included in the blank pool 20 (see Fig.
1). Thus, when the controller 52 is to perform a write
operation to a logical address, the controller 52, in
general, selects an available physical address from
the blank pool table 66, updates the L2P table 62 to
remap the logical address to the selected physical
address, and performs the corresponding write
operation to the non-volatile memory 54 at the
selected physical address. [0022] The volatile memory
60 may also store metadata 68 that contains (among
other possible information) information regarding the
consumption state of the memory content that is stored
at each physical address. In accordance with some
embodiments ofthe invention, for each addressable
location of the non-volatile memory 54, the metadata
68 indicates whether the data content that is stored
in the location is used, valid or blank. In addition
to the blank pool table 66, L2P table 62 and the
metadata 68, the volatile memory 60 may store program
instructions in a computer accessible medium 70 that,
when executed, cause the controller 52 to perform one
or more of the physical write, address translation and
failure recovery techniques that are disclosed herein.
[0023] Thus, to summarize, the controller 52 uses the
volatile memory 60 to store information that is
indicative of the logical-to-physical address mapping
and indicative of the states of the addressable memory
locations of the non-volatile memory 54. It may be
advantageous to store such information in the volatile
memory 60, as compared to a non volatile memory (such
as the memory 54), due to the relatively faster access
times to the volatile memory 60, given the high number
of accesses used to maintain this information. The
volatile information may be stored to non-volatile
memory at key events, e.g., shutdown, hibernate,
suspend, low power detection, etc., and restored
therefrom on subsequent reboot/resume. However, in
general, a potential challenge with this technique is
that the information that is stored in the volatile
memory 60 is lost in the event of a failure, such as a
power failure or crash, to the memory system 50.
Although periodic back-up of the contents of the
volatile memory 60 may be made, these back-ups may be
insufficient, by themselves, to recover the lost
information. Therefore, upon recovery from a failure,
the controller 52 would be unaware of the
logical-to-physical mapping and the consumption states
of the various addressable memory locations of the
volatile memory 54 and thus, would be unable to
reconstruct the information that was stored in the
volatile memory 60. [0024] In accordance with some
embodiments, the controller 52 performs a single
(instead of two, for example) write operation to the
non-volatile memory 54 for a logical write operation.
To permit recovery of the information (such as the
information that is stored in the L2P table 62 and the
blank pool table 66, for example) that is stored in
the volatile memory 60 after a failure, the controller
52, in each physical write operation, stores a
sequence information, such as a time stamp or sequence
number, in the nonvolatile memory 54. More
specifically, in accordance with some embodiments of
the invention, the controller 52 generates a global
sequence number for each write operation to the non-
volatile memory 54. The controller 52 increments the
global sequence numberfor each write operation so that
the sequence number has an increasing value (for
example) for the write operations. As described below,
the sequence numbers are used by the controller 52
after a failure to reconstruct the timeline of prior
write operations (occurring before the failure) to
determine which addressable locations of the
non-volatile memory 54 store valid data (and thus,
also to determine which locations store used data).
[0025] Figure 3A is a more detailed depiction of the
volatile memory 60. Volatile memory 60 includes a
directoiy 77a which includes the logical-to-physical
translation table 62 and metadata 68. The
logical-to-physical translation table provides the
correspondence between logical addresses, such as
logical addresses 0-2, and the corresponding physical
addresses. [0026] The metadata table 68 provides the
correspondence between physical addresses, logical
addresses, and the consumption state, be it used,
valid, or free, as well as other information. [0027]
The volatile memory 60 also includes a current valid
checkpoint register 7 1 that indicates which of two
non-volatile memory stored checkpoints (A or B) is
currently valid. A checkpoint stores, in the
non-volatile memory 54, the directoiy 77a and metadata
68 as they exist at a certain time frame. The blank
pool table 66 includes a list of the active free
memory locations, called the active free list 66a,
that are available for active use since they have been
erased. Also provided, as part of the blank pool table
66, is a similar list of the free locations to be
accessed next, labeled next free list 66b, in Figure
3A. A sequence number is stored in the volatile memory
60 in the register 69. A 



sequence number is provided for each transaction in a
consecutive fashion. In some embodiments, a set of
instructions stored in a storage 70 may be executed to
implement various embodiments of the present
invention. [0028] Referring to Figure 3B, the
non-volatile memory 54 includes the actual checkpoint
data set storage locations 75a and 75b. As mentioned
previously, the volatile memory 60 indicates which of
those checkpoints, either A or B, is valid in register
71. Each checkpoint stores the directory 77a and the
active free list 66a for a given checkpoint as it
existed in volatile memory at a certain point in time.
A current valid checkpoint indicator is also stored in
the non-volatile memory in the register 7 1 and a flag
is stored at 19, indicating whether or not a system
shutdown was "clean" or, instead, was the result ofa
failure. Finally, an array 55 of physical locations or
sectors is provided. Each page may include atomic
metadata including the sequence number. [0029] The two
checkpoint data set storage locations 75a and 75b
contain copies of the directory 77a and the active
free list 66a. There are two such areas, so that when
preparing a new checkpoint, the erase operation before
the write does not erase the only valid checkpoint.
The latest checkpoint is preserved while the older
checkpoint is erased. Then, the information about
which of the two checkpoints is valid is stored in the
current valid checkpoint location 71 in the volatile
memory 60 and the non-volatile memory 54. For example,
the use of two checkpoints is advantageous in case a
failure occurs while updating a checkpoint. [0030] The
sequence numbers are part of atomic metadata that may
be incremented on every write to the non-volatile
memory during run time. Therefore, the directory 77
can be reconstructed if needed, by just reading all
the metadata in the array and by understanding the
sequence of writes. Sequence numbers are used, but
checkpoint copies of the directory and the active free
list are made in addition, according to the techniques
described herein. The checkpoint copies serve as a
starting point for the recovery and the active free
list shows every page that has been potentially
written since the checkpoint was last updated.
Therefore, only the metadata with the sequence numbers
associated with the page and the active free list need
to be inspected to reconstruct completely the
directory. Neither the entire memory, or even the
entire blank pool table 66, need be read, and,
therefore, recovery is faster. For example, there is
no need to check the next free list 66b since by
definition these locations have not been used since
the last checkpoint update. [0031] Checkpoints are
taken whenever the active free list shrinks below a
threshold of free locations available for use. The
time between checkpoints, how much memory must be read
to recover, and, therefore, how long it takes to
recover is a function of how many entries are in the
active free list and what the threshold is set to. The
threshold should not be too low as time is taken to
create a new checkpoint. If the active free list 66a
is empty, further operation of the device may need to
wait until the new checkpoint is complete.[0032]
Referring to Fig. 4, in accordance with some
embodiments of the invention, the controller 52
performs a technique 74 in connection with logical
write operations. Pursuant to the technique 74, the
controller 52 assigns (block 76) different physical
memory locations to a logical address for different
write operations. Thus, for a first write operation to
a particular logical address, the controller 52 writes
to a first physical address of the non-volatile memory
54; and for the next write operation to this logical
address, the controller 52 writes to a second physical
address of the non-volatile memory 54. Pursuant to the
technique 74, the controller 52 stores (block 78)
sequence numbers and logical addresses in the physical
memory locations that collectively indicate the last
physical memory location that was assigned to the
logical address. As discussed above, the sequence
numbers permit the controller 52 to rebuild the
information in the volatile memory 60 after the
occurrence of a failure. [0033] Referring to Fig. 5,
the controller 52 (see Fig. 2) may perform a technique
150 in response to a logical write operation. The
logical write operation targets a logical address and
indicates data to be stored at the logical address.
Pursuant to the technique 150, the controller 52
obtains a physical address for the logical address,
such as by using the logical address to look up the
particular physical address from the L2P table 62 (see
Fig. 2), as depicted in block 152. The controller 52
then determines (diamond 154) whether the physical
address is valid. This is quite often the case during
normal operation, although a particular physical
address may be associated with the blank pool after
initial power up of the memory system 50 (see Fig. 2).
[0034] If the controller 52 determines (diamond 154)
that the current physical address is valid, the
controller 52 marks (block 158) the current physical
address as invalid in the L2P table 62. Thus, if the
current physical address currently stores valid data,
pursuant to the dynamic addressing scheme discussed
herein, another physical address is used (as described
further below) to store the data that is the subject
of the current logical write operation. Next, the
controller 52 updates (block 162) the volatile
metadata 68 to indicate that the content data 82 (see
Figs. 2 and 4) at the current physical address. [0035]
Either after block 162 or after determining (diamond
154) that the current physical address is invalid, the
controller 52 retrieves (block 174) the next physical
address from the blank pool 20 (to replace the current
physical address) and increments (block 178) a
sequence counter. It is assumed for the embodiment
discussed in connectionwith Fig. 5 that a global
sequence counter is used. However, as discussed above,
a separate local sequence counter may be used for each
logical address, in accordance with other embodiments
of the invention. [0036] The controller 52 then writes
(block 180) the content and metadata (which includes
the sequence number and logical address) to the new
physical address. Subsequently, the controller 52
updates (block 182) the L2P table 62 to map, or
assign, the new physical address to the logical
address. [0037] For purposes of reconstructing the L2P
table 62 after a failure, the controller 52 uses a
temporary table 190, an exemplary embodiment of which
is depicted in Fig. 6. The table 190 includes N two
tuple entries 192 (entries 192], 1922, . . .192N,
depicted as examples), each of which is associated
with a particular logical address. Thus, the
controller 52 may use a logical address pointer 197
for purposes of looking up a particular entry 192. In
accordance with some embodiments of the invention,
each entry 192 includes a field 194 that indicates a
physical address for the logical address and a field
196 that indicates the last (and largest) sequence
number that has been found so far. Therefore, the
controller 52 updates the entries 192 as the
controller 52 scans through the non-volatile memory 54
(after a failure) so that at the end of the scan, each
entry 192 indicates the most recently used physical
address for each logical address (i.e., the physical
address having the highest sequence number). [0038] As
a more specific example of the use of the table 190,
in accordance with some embodiments of the invention,
the controller 52 generally performs a technique 200
that is depicted in Fig. 7. Pursuant to the technique
200, the controller 52 initializes (202) the table
190. For example, this initialization may include
storing values (such as a "-1," for example) in each
entry 192 (of the table 190) that do not correspond to
a physical address or last sequence number, to
indicate the initialized status of the entry 192. The
controller 52 next reads (block 204) metadata from the
next physical address of the non volatile memory 54.
If the metadata indicates that memory content is
invalid (diamond 206), then the controller 52
determines (diamond 208) whether there is another
physical address to process and if so, returns to
block 204. Blank pool and used pool reconstruction may
be done in the same pass, in accordance with some
embodiments of the invention.[0039] If the controller
52 determines (diamond 206) that the content data is
valid, then the controller 52 retrieves (block 210)
the last sequence number entry from the table 190 for
the particular logical address that is associated with
that physical address. Thus, an indication of this
logical address is stored in the memory location of
the non-volatile memory 54. If the controller 52
determines (diamond 214) that the sequence number is
valid (i.e., the controller 52 determines that the
sequence number is not the initialized value), then
the controller 52 determines (diamond 216) whether the
current sequence number is the largest sequence number
for the logical address so far. If not, then control
returns to diamond 208. Otherwise, the last physical
address used for the logical address (as indicated so
far in the scan) has been located, and the controller
52 writes (block 220) to the metadata at the previous
physical address to indicate that the corresponding
content data is "used." Subsequently, the controller
52 updates (block 222) the fields 194 and 196 (see
Fig. 6) of the table 190 for the corresponding logical
address. Control then proceeds to diamond 208 in which
the controller 52 determines whether another physical
address is to be processed. If not, then the
controller 52 has completed the scan, and the table
190 has been constructed. It is noted that absent the
entries 196 (see Fig. 6) the table 190 constitutes the
reconstructed L2P table 62. Thus, in accordance with
some embodiments of the invention, the controller 52
may extract the data 194 at the conclusion of the scan
to reconstruct the L2P table 62. [0040] Steady state
operation of one embodiment of the present invention
is depicted in Figure 8. There, the process 340 begins
by consuming free pages from the volatile active free
list 66a as indicated in block 342. New pages are
created and those new added pages are added to the
volatile next free list 66b as indicated in block 344.
[0041] Finally, in block 346, the checkpoint update
process 300 (Figure 9) is called. [0042] Referring to
Figure 9, the checkpoint update process 300 begins by
determining whether the volatile active free list is
less than a threshold. If so, it is desirable to
increase the number of locations in the active free
list so that there is no chance that sufficient
locations would not be available without building
another checkpoint update while the system waits for
the new checkpoint.[0043] To update the active free
list, the current valid checkpoint is obtained from
the volatile memory register 7 1 (Fig. 3A) as
indicated in block 304. In another words, it is
determined which of the checkpoints A or B is the
current valid checkpoint. The volatile directory 77a
(Fig. 3A) from the current valid checkpoint is then
copied into the directory of a new non-volatile
checkpoint as indicated in block 306. Then, the
volatile active free list is copied into the active
free list of the new non-volatile checklist as
indicated in block 308. [0044] Thereafter, the
volatile next free list is added to the active free
list of the new non-volatile checkpoint as indicated
in block 310. Thereafter, the current valid checkpoint
in both the volatile and non-volatile memoiy is
changed to the new checkpoint as indicated in block 3
11. Finally, the entries in the next free list are
moved to the active free list as indicated in block
312. [0045] Turning now to Figure 10, the startup
process 318 begins by reading the non-volatile clean
shutdown flag (from register 79 in Fig. 3B) as
indicated in block 322. Also, the non-volatile current
valid checkpoint flag (from register 7 1 in Fig. 3B)
is read in block 324. The non-volatile clean shutdown
flag is set to false in block 326, just in case there
is a failure in the course of running the startup
process 318. Then, a check at diamond 328 determines
whether the last shutdown before the startup was a
clean shutdown. A clean shutdown is one in which there
was not a failure and in which there was time to
transfer the settings from the volatile to the
non-volatile memory. If a clean shutdown was detected
in diamond 328, then the volatile directory is
restored from the stored non-volatile directory and
the active free list is restored from the current
valid checkpoint as indicated in block 330. [0046]
However, if a clean shutdown did not occur, then the
non-volatile directory and the active free list are
read from the current valid checkpoint into volatile
memory as indicated in block 332. Then, the task
begins of updating the last available directory and
metadata. In block 334, for each entry in the active
free list, the metadata and sequence number is read
from the non-volatile memory. Only the active free
list entries must be considered. Those entries in the
next free list were not used by definition and,
therefore, need not be utilized in the course of
resurrecting the directory. This may save considerable
time. Finally, the directory and the active free list
are updated, as indicated in block 336, by proceeding
as indicated in the process 300 (Figure 9).[0047]
Turning now to Figure 113 in the process 350, the flow
continues by setting the next free list to empty,
initializing the next free list, as indicated in block
352. The next free list is created by looking through
all of the pages to see what was erased, in block 354.
The checkpoint is updated, using the process 318 of
Figure 10, and the next free list is moved to the
active free list in block 356. Then, the steady state
process 340 is resumed. [0048] The memory system 50
(see Fig. 2) may be used in a variety of different
applications and thus, many different embodiments of
the invention are possible and are within the scope of
the appended claims. For example, in accordance with
some 



embodiments of the invention, the memory system 50 may
be a solid state disk, and in other embodiments of the
invention, the memory system 50 may be a disk cache or
a cache for multiple disks or RAID volumes. Fig. 12
depicts an exemplary embodiment of a computer
architecture 250 that incorporates the memory system
50. The computer architecture 250 may be used in a
desktop or laptop computer, as examples. [0049] The
computer system 250 includes a processor 252 (one or
more microprocessors, for example) that is coupled to
a system bus 256. The computer system 250 may also
include a north bridge, or memory hub 260, that is
coupled to the system bus 256 for purposes of
establishing communication between the processor 252
and a system memory, such as a dynamic random access
memory (DRAM) 60. In accordance with some embodiments
of the invention, the DRAM 60 is an embodiment of the
volatile memory 60, although other volatile memories
may be used in other embodiments of the invention. The
DRAM 60 may be coupled to the memory hub 260 via a
memory bus 262. The memory hub 260 may include the
controller 52 in some embodiments of the invention,
although the controller 52 may be separate from the
memory hub 260, in other embodiments of the invention.
[0050] As depicted in Fig. 12, in accordance with some
embodiments of the invention, the non-volatile memory
may be a NAND flash memory, although other types of
non-volatile memory may be used in its place, in
accordance with other embodiments of the invention.
For example, in other embodiments of the invention, a
ferroelectric polymer memory may be used in place of
the NAND flash memory.[0051] The memory hub 260 may
interface other buses to the system bus 256, such as a
Peripheral Component Interconnect (PCI) bus 272 and an
Accelerated Graphics Port (AGP) bus 270, in some
embodiments of the invention. The PCI Specification is
available from The PCI Special Interest Group,
Portland, Oregon 97214. The AGP is described in detail
in the Accelerated Graphics Port Interface
Specification, Revision 1.0, published on July 31,
1996, by Intel Corporation of Santa Clara, California.
The PCI bus 272 may couple, for example, a network
interface card (NIC) 273 to the PCI bus 272; and the
AGP bus 270 may couple, for example, a display driver
275 that drives a display 277 to the system bus 256.
[0052] As depicted in Fig. 14, in accordance with some
embodiments of the invention, the memory hub 260 may
be coupled to a south bridge, or an input/output (I/O)
hub 280. The I/O hub 280 may provide interfaces for a
CD-ROM drive 294 and a hard disk drive 292, as
examples. Furthermore, the I/O hub 280 may provide an
interface for an I/O expansion bus 282. An I/O
controller 284 may be coupled to the I/O expansion bus
282 and may receive input data from a mouse 286 and a
keyboard 290. [0053] It is noted that the architecture
that is depicted in Fig. 12 is merely for purposes of
example, as other variations are possible and are
within the scope of the appended claims. In some
embodiments of the present invention, processes
described herein, including the process 74, the
process 150, the process 200, the process 300, the
process 318, the process 340, and the process 350 may
be implemented in hardware, software, or firmware. In
some embodiments, implemented in software, processes
may constitute instructions that may be stored in a
computer-readable or computer accessible memory. That
memory may be a magnetic or semiconductor memory.
Examples of suitable memories are extremely varied and
include flash memories, disk drives, hard disk drives,
optical memories, read only memories, and randomly
accessible memories, as examples. For example,
referring to Figure 12, such memories can include the
system memory 60, flash memory 54, magnetic memory
292, and optical memory 294. [0054] References
throughout this specification to "one embodiment" or
"an embodiment" mean that a particular feature,
structure, or characteristic described in connection
with the embodiment is included in at least one
implementation encompassed within the present
invention. Thus, appearances of the phrase "one
embodiment" or "in an embodiment" are not necessarily
referring to the same embodiment. Furthermore,
theparticular features, structures, or characteristics
may be instituted in other suitable forms other than
the particular embodiment illustrated and all such
forms may be encompassed within the claims of the
present application. [0055] While the present
invention has been described with respect to a limited
number of embodiments, those skilled in the art will
appreciate numerous modifications and variations
therefrom. It is intended that the appended claims
cover all such modifications and variations as fall
within the true spirit and scope of this present
invention.What is claimed is: 1. A method comprising:
adapting a flash memory to maintain separate lists of
erased memory locations available to be used and
erased memory locations not available to be used. 2.
The method of claim 1 comprising: performing a
plurality of write operations to store data in
different physical memory locations, each of the
physical memory locations being associated with a
logical address shared in common among the physical
memory locations; and storing sequence information in
the physical memory locations to indicate which one of
the write operations occurred last. 3. The method of
claim 2, further comprising: storing the logical
address in the physical memory locations to indicate
which one of the write operations occurred last. 4.
The method of claim 2, wherein the physical memory
locations are part of a non-volatile memory, the
method further comprising: in response to each of the
write operations, updating a logical-to-physical
address translation table indicative of a mapping
between the logical address and one of the physical
memory locations. 5. The method of claim 2, further
comprising: in response to a failure, using the
sequence information to reconstruct a
logical-to-physical translation table indicative of a
mapping between the logical address and one of the
physical memory locations. 6. The method of claim 5,
further comprising: in response to a failure, using
the sequence information to determine which of the
physical memory locations do not store valid data for
the logical address. 7. The method of claim 1
including periodically developing a checkpoint
indicating the consumption status of memory
locations.8. The method of claim 7 including updating
said checkpoint when the number of erased memory
locations available to be used falls below a
threshold. 9. The method of claim 7 including a
response to a failure, reconstructing the consumption
status of memory locations using said checkpoint and
said list of erased memory locations available to be
used. 10. The method of claim 9 including, in the
course of updating said checkpoint, transferring
locations from said list of erased memory locations
not available to be used to said list of memory
locations available to be used. 11. The method of
claim 10 including maintaining duplicate checkpoints.
12. An apparatus comprising: a controller; a volatile
memory coupled to said controller; a non-volatile
memory array coupled to said controller; and a first
non-volatile memory location to store a checkpoint of
the consumption status of memory locations and a list
of erased memory locations available to be used, said
list excluding erased memory locations erased since
the storage of said checkpoint. 13. The apparatus of
claim 12, said controller, in response to failure, to
use sequence information to reconstruct a
logical-to-physical translation table indicative of
the mapping between a logical address and a physical
memory location in said non-volatile memory array. 14.
The apparatus of claim 13, said controller, in
response to a failure, to use the sequence information
to determine which of the physical memory locations do
not store valid data for the logical address.15. The
apparatus of claim 12, said controller to periodically
develop a checkpoint indicating the consumption status
of memory locations in said non-volatile memory array.
16. The apparatus of claim 15, said controller to
update said checkpoint when the number of erased
memory locations available to be used falls below a
threshold. 17. The apparatus of claim 15, said
controller, in response to a failure, to reconstruct
the consumption status of memory locations using said
checkpoint and said list of erased memory locations
available to be used. 18. The apparatus of claim 17,
said controller, in the course of updating said
checkpoint, to transfer locations from a list of
erased memory locations not available to be used to
said list of erased memory locations available to be
used. 19. The apparatus of claim 18, said controller
to maintain duplicate checkpoints in said non-volatile
memory array. 20. The apparatus of claim 19 including
a storage to store an indicator to indicate a valid
checkpoint of said duplicate checkpoints. 21. A
computer readable medium storing instructions that,
when executed, enable a processor-based system to:
assign sequence numbers to write operations; and
maintain separate lists of erased memory locations
available to be used and erased memory locations not
available to be used. 22. The medium of claim 2 1
further storing instructions that, when executed,
enable the processor-based system, in response to a
failure, to use sequence information to reconstruct a
logical-to-physical translation table indicative of
the mapping between logical address and a physical
memory location.23. The medium of claim 2 1 further
storing instructions that, when executed, enable the
processor-based system, in response to a failure, to
reconstruct said logical-tophysical translation table
using said list of erased memory locations available
to be used and not using said list of erased memory
locations not available to be used. 24. A method
comprising: providing an indicator in a non-volatile
memory to indicate whether consumption information was
transferred from volatile to non-volatile memory
before a shutdown. 25. The method of claim 24
including consulting said indicator to determine how
to reconstruct a memory after a failure. 26. The
method of claim 25 including storing said indicator in
both a volatile and a non-volatile storage within said
non-volatile memory. 27. An apparatus comprising: a
non-volatile memory including volatile and
non-volatile storage; and a storage location to
indicate whether consumption information was copied
from volatile storage to non-volatile storage before
shutting down. 28. The apparatus of claim 27 wherein
said storage location is in volatile storage. 29. The
apparatus of claim 27 wherein said storage location is
in non-volatile storage. 30. A system comprising: a
processor; a static random access memory coupled to
said processor;a non-volatile memory coupled to said
processor, said non-volatile memory including a
controller to maintain a checkpoint of the consumption
status of memory locations and a list of less than all
of the erased memory locations. 31. The system of
claim 30 wherein said non-volatile memory includes a
volatile storage and a non-volatile storage. 32. The
system of claim 31 including storing a list of erased
memory locations not available to be used in said
volatile storage. 


