
STYRENYL DERIVATIVE COMPOUNDS FOR TREATING OPHTHALMIC
DISEASES AND DISORDERS CROSS-REFERENCE [0001] This
application claims the benefit of U.S. Provisional
Application Nos. 60/937,002 and 60/913,241, filed on
06/22/07 and 4/20/2007, respectively, all of which
applications are incorporated herein by reference in
their entirety. BACKGROUND OF THE INVENTION [0002]
Neurodegenerative diseases, such as glaucoma, macular
degeneration, and Alzheimer's disease, affect millions
of patients throughout the world. Because the loss of
quality of life associated with these diseases is
considerable, drug research and development in this
area is of great importance. [0003] Macular
degeneration affects between ten and fifteen million
patients in the United States, and it is the leading
cause of blindness in aging populations worldwide.
Age-related macular degeneration affects central
vision and causes the loss of photoreceptor cells in
the central part of the retina called the macula.
Macular degeneration can be classified into two types:
dry-type and wet-type. The dry-form is more common
than the wet, with about 90% of age-related macular
degeneration (AMD) patients diagnosed with the
dry-form. The wet-form of the disease and geographic
atrophy, which is the end-stage phenotype of dry AMD,
causes the most serious vision loss. All patients who
develop wet-form AMD are believed to previously have
been developing dry-form AMD for a prolonged period of
time. The exact causes of age-related macular
degeneration are still unknown. The dry-form of AMD
may result from the senescence and thinning of macular
tissues associated with the deposition of pigment in
the macular retinal pigment epithelium. In wet AMD,
new blood vessels grow beneath the retina, form scar
tissue, bleed, and leak fluid. The overlying retina
can be severely damaged, creating "blind" areas in the
central vision. [0004] For the vast majority of
patients who have the dry-form of macular
degeneration, no effective treatment is yet available.
Because the dry-form precedes development of the
wet-form of macular degeneration, therapeutic
intervention to prevent or delay disease progression
in the dry-form AMD would benefit patients with
dry-form AMD and might reduce the incidence of the
wet-form. [0005] Decline of vision noticed by the
patient or characteristic features detected by an
ophthalmologist during a routine eye exam may be the
first indicator of age-related macular degeneration.
The formation of "drusen," or membranous debris
beneath the retinal pigment epithelium of the macula
is often the first physical sign that AMD is
developing. Late symptoms include the perceived
distortion of straight lines and, in advanced cases, a
dark, blurry area or area with absent vision appears
in the center of vision; and/or there may be color
perception changes. [0006] Different forms of
genetically-linked macular degenerations may also
occur in younger patients. In other maculopathies,
there are hereditary, nutritional, traumatic,
infection, or other ecologic factors.[0007] Glaucoma
is a broad term used to describe a group of diseases
that causes a slowly progressive visual field loss,
usually asymptomatically. The lack of symptoms may
lead to a delayed diagnosis of glaucoma until the
terminal stages of the disease. The prevalence of
glaucoma is estimated to be 2.2 million in the United
States, with about 120,000 cases of blindness
attributable to the condition. The disease is
particularly prevalent in Japan, which has four
million reported cases. In many parts of the world,
treatment is less accessible than in the United States
and Japan, thus glaucoma ranks as a leading cause of
blindness worldwide. Even if subjects afflicted with
glaucoma do not become blind, their vision is often
severely impaired. [0008] The progressive loss of
peripheral visual field in glaucoma is caused by the
death of ganglion cells in the retina. Ganglion cells
are a specific type of projection neuron that connects
the eye to the brain. Glaucoma is usually accompanied
by an increase in intraocular pressure. Current
treatment includes use of drugs that lower the
intraocular pressure; however, contemporary methods to
lower the intraocular pressure are often insufficient
to completely stop disease progression. Ganglion cells
are believed to be susceptible to pressure and may
suffer permanent degeneration prior to the lowering of
intraocular pressure. An increasing number of cases of
normal-tension glaucoma are observed in which ganglion
cells degenerate without an observed increase in the
intraocular pressure. Because current glaucoma drugs
only treat intraocular pressure, a need exists to
identify new therapeutic agents that will prevent or
reverse the degeneration of ganglion cells. [0009]
Recent reports suggest that glaucoma is a
neurodegenerative disease, similar to Alzheimer's
disease and Parkinson's disease in the brain, except
that it specifically affects retinal neurons. The
retinal neurons of the eye originate from diencephalon
neurons of the brain. Though retinal neurons are often
mistakenly thought not to be part of the brain,
retinal cells are key components of the central
nervous system, interpreting the signals from the
light-sensing cells. [0010] Alzheimer's disease (AD)
is the most common form of dementia among the elderly.
Dementia is a brain disorder that seriously affects a
person's ability to carry out daily activities.
Alzheimer's is a disease that affects four million
people in the United States alone. It is characterized
by a loss of nerve cells in areas of the brain that
are vital to memory and other mental functions.
Currently available drugs can ameliorate AD symptoms
for a relatively period of time, but no drugs are
available that treat the disease or completely stop
the progressive decline in mental function. Recent
research suggests that glial cells that support the
neurons or nerve cells may have defects in AD
sufferers, but the cause of AD remains unknown.
Individuals with AD seem to have a higher incidence of
glaucoma and age-related macular degeneration,
indicating that similar pathogenesis may underlie
these neurodegenerative diseases of the eye and brain.
(See Giasson et al., Free Radic. Biol. Med. 32:1264-75
(2002); Johnson et al., Proc. Natl. Acad. ScL USA 99:1
1830-35 (2002); Dentchev et al., MoI. Vis. 9:184-90
(2003)). [0011] Neuronal cell death underlies the
pathology of these diseases. Unfortunately, very few
compositions and methods that enhance retinal neuronal
cell survival, particularly photoreceptor cell
survival, have been discovered. A need therefore
exists to identify and develop compositions that can
be used for treatment and prophylaxis of a number of
retinal diseases and disorders that have neuronal cell
death as a primary, or associated, element in their
pathogenesis.[0012] In vertebrate photoreceptor cells,
the irradiance of a photon causes isomerization of 1
1-cisretinylidene chromophore to all-trans
-retinylidene and uncoupling from the visual opsin
receptors. This photoisomerization triggers
conformational changes of opsins, which, in turn,
initiate the biochemical chain of reactions termed
phototransduction (Filipek et al., Annu. Rev. Physiol.
65:851-79 (2003)). Regeneration of the visual pigments
requires that the chromophore be converted back to the
1l -cis-configuration in the processes collectively
called the retinoid (visual) cycle {see, e.g., McBee
et al., Prog. Retin. Eye Res. 20:469-52 (2001)).
First, the chromophore is released from the opsin and
reduced in the photoreceptor by retinol
dehydrogenases. The product, all-trans- retionol, is
trapped in the adjacent retinal pigment epithelium
(RPE) in the form of insoluble fatty acid esters in
subcellular structures known as retinosomes (Imanishi
et al., J. Cell Biol. 164:373- 87 (2004)). [0013] In
Stargardt's disease (Allikmets et al., Nat. Genet.
15:236-46 (1997)), a disease associated with mutations
in the ABCR transporter that acts as a flippase, the
accumulation of all-trans -retinal may be responsible
for the formation of a lipofuscin pigment, A2E, which
is toxic towards retinal pigment epithelial cells and
causes progressive retinal degeneration and,
consequently, loss of vision (Mata et al., Proc. Natl.
Acad. ScL USA 97:7154-59 (2000); Weng et al., Cell
98:13-23 (1999)). Treating patients with an inhibitor
of retinol dehydrogenases, 13-cis-RA (Isotretinoin,
Accutane(r), Roche), has been considered as a therapy
that might prevent or slow the formation of A2E and
might have protective properties to maintain normal
vision (Radu et al., Proc. Natl. Acad. ScL USA
100:4742-47 (2003)). 13-cis-RA has been used to slow
the synthesis of 11-cis-retinal by inhibiting
11-cis-RDH (Law et al., Biochem. Biophys. Res. Commun.
161:825-9 (1989)), but its use can also be associated
with significant night blindness. Others have proposed
that 13-cis-RA works to prevent chromophore
regeneration by binding RPE65, a protein essential for
the isomerization process in the eye (Gollapalli et
al., Proc. Natl. Acad. ScL USA 101:10030-35 (2004)).
Gollapalli et al. reported that 13-cis- RA blocked the
formation of A2E and suggested that this treatment may
inhibit lipofuscin accumulation and, thus, delay
either the onset of visual loss in Stargardt's disease
or age-related macular degeneration, which are both
associated with retinal pigment-associated lipofuscin
accumulation. However, blocking the retinoid cycle and
forming unliganded opsin may result in more severe
consequences and worsening of the patient's prognosis
(see, e.g., Van Hooser et al., J. Biol. Chem.
277:19173-82 (2002); Woodruff et al., Nat. Genet.
35:158-164 (2003)). Failure of the chromophore to form
may lead to progressive retinal degeneration and may
produce a phenotype similar to Leber Congenital
Amaurosis (LCA), is a very rare genetic condition
affecting children shortly after birth. [0014] A need
exists in the art for an effective treatment for
treating ophthalmic diseases or disorders resulting in
ophthalmic disfunction including those described
above. In particular, there existis a pressing need
for compositions and methods for treating Stargardt's
disease and age-related macular degeneration (AMD)
without causing further unwanted side effects such as
progressive retinal degeneration, LCA-like conditions,
night blindness, or systemic vitamin A deficiency. A
need also exists in the art for effective treatments
for other ophthalmic diseases and disorders that
adversely affect the retina.SUMMARY OF THE INVENTION
[0015] The present invention relates to styrenyl
derivative compounds, whichcan be inhibitors of an
isomerization step of the retinoid cycle and are
useful for treating ophthalmic diseases and disorders.
Also provided are pharmaceutical compositions
comprising the styrenyl derivative compounds and
methods for treating various ophthalmic diseases using
these compounds. [0016] In one embodiment is a
compound having a structure of Formula (A): Formula
(A) as an isolated E or Z geometric isomer or a
mixture of E and Z geometric isomers, as a tautomer or
a mixture of 



tautomers, as a stereoisomer or as a pharmaceutically
acceptable salt, hydrate, solvate, N-oxide or prodrug
thereof, wherein: Rl and R2 are each the same or
different and independently hydrogen or alkyl; R3, R4,
R5 and R6 are each the same or different and
independently hydrogen, halogen, nitro, -NH2, -NHR13,
-N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the same or different and independently hydrogen
or alkyl; or R7 and R8 together with the carbon atom
to which they are attached, form a carbocyclyl or
heterocyclyl; or R7 and R8 together form an imino; R9
is hydrogen, alkyl, carbocyclyl, heterocyclyl,
-C(=O)R13, -SO2R13, -CO2R13, -CONH2, -CON(R13)2 or-
CON(H)R13; RlO is hydrogen or alkyl; or R9 and RlO,
together with the nitrogen atom to which they are
attached, form an Nheterocyclyl; Rl 1 is alkyl,
alkenyl, aryl, carbocyclyl, heteroaryl or
heterocyclyl; each R12 is independently selected from
hydrogen or alkyl; each Rl 3 is independently selected
from alkyl, carbocyclyl, heterocyclyl, aryl or
heteroaryl; Z is a bond, Y or W-Y, wherein W is
-C(R14)(R15)-, -O-, -S-, -S(=O)-, -S(=O)2- or
-N(R12)-; Y is - C(R16)(R17)- or
-C(R16)(R17)-C(R21)(R22)-; R14 and R15 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19, carbocyclyl or
heterocyclyl; or R14 and R15 together form an oxo, an
imino, an oximo, or a hydrazino; Rl 6 and Rl 7 are
each the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; or R16 and R17 together
form an oxo; or optionally, R14 and Rl 6 together form
a direct bond to provide a double bond connecting W
and Y; or optionally, R14 and R16 together form a
direct bond, and R15 and R17 together form a direct
bond to provide a triple bond connecting W and Y; each
R18 and R19 is independently selected from hydrogen,
alkyl, carbocyclyl, or -C(=O)R13, -SO2R13, - CO2R13,
-CONH2, -CON(R13)2 or -CON(H)R13; or R18 and R19,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; R21 and R22 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; provided that when Rl 1
is phenyl, the compound of Formula (A) is
not:2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]acetamide; (2S,3R)-
-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)-ethenyl]phenyl]-butanamide;
L-glutamic acid, l-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] ester; glycine,
3-hydroxy-5-[(lE)-2-(4-hydroxyphenyl)ethenyl]phenyl
ester; (2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] propanamide;
(2S)-2-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]propanamide;
(2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-4-methyl-pentanamide;
(2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-3-methyl-butanamide;
or 2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenylbutanamide. [0017] In
another embodiment is the compound wherein each of Rl
and R8 is hydrogen, and the compound has a structure
of Formula (B): Formula (B) wherein R2 is H orCl-C6
alkyl; each of R3, R4, R5, and R6 is the same or
different and independently hydrogen, halo, C1-C6
alkyl, or -OR12; R7 is H orCl-C6 alkyl; R9 is
hydrogen, C1-C6 alkyl, -(CH2)nOH wherein n is 2-6, or
-C(=O)R13; RlO is hydrogen or C1-C6 alkyl; or R9 and
RlO, together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; W is -C(R14)(R15)-,
-O-, -S-, -S(=O)-, -S(=O)2- or -N(H)-; Y is -C(R16)(R1
7)-; each R12 is independently hydrogen or C1-C6
alkyl; each R13 is independently a C1-C6 alkyl;R14 and
R15 are each the same or different and independently
selected from hydrogen, halogen, C1-C6 alkyl,
fluoroalkyl, -OR12, or -NH2; or R14 and R15 together
form an oxo, an imino, an oximo, or a hydrazino; R16
and R17 are each the same or different and
independently hydrogen, halogen, C1-C6 alkyl, or
-OR12; or R16 and R17 together form an oxo; or
optionally, R14 and R16 together form a direct bond to
provide a double bond connecting W and Y; or
optionally, R14 and R16 together form a direct bond,
and Rl 5 and Rl 7 together form a direct bond to
provide a triple bond connecting W and Y; and Rl 1 is
selected from: a) alkyl; b) phenyl substituted with
alkyl, -OR12, -O(CH2)mOCH3 wherein m is 1-6, alkenyl,
alkynyl, halogen, fluoroalkyl, phenyl, -SCH3, or
aralkyl; c) naphthenyl optionally substituted with
alkyl, halogen, or -ORl 2; d) carbocyclyl; or e)
cyclohexenyl optionally substituted with alkyl,
provided that Rl 1 is not 3,4,5-tri-methoxyphenyl.In a
further embodiment is the compound of Formula (A) or
(B) wherein R2 is hydrogen or n-butyl. In an
additional embodiment is the compound of Formula (A)
or (B) wherein halogen is fluoro or chloro. [0018] In
yet another embodiment is the compound of either
Formula (A) or(B) wherein each of R3, R4, R5, and R6
is the same or different and independently hydrogen,
halogen, methyl, or methoxy. [0019] In an additional
embodiment is the compound of Formula (A) or (B),
wherein at least two of R3, R4, R5, and R6 are
hydrogen. [0020] In a further embodiment is the
compound of Formula (A) or (B), wherein W is
-C(R14)(R15)-, and wherein R14 and R15 are each the
same or different and independently hydrogen, fluoro,
methyl, ethyl, trifluoromethyl, -OH, -OCH3, or -NH2.
[0021] In another embodiment is the compound of
Formula (A) or (B), wherein each of R14 and R15 is
hydrogen. [0022] In an additional embodiment is the
compound of Formula (A) or (B), wherein Y is-CH2-,
-CH(CH3)-, -C(CH3)2-, -C(H)OH-, -C(H)F-, -CF2-, or
-C(=O)-. [0023] In yet another embodiment is the
compound of Formula (A) or (B), wherein Rl 1 is phenyl
substituted with alkyl, -OR12, -O(CH2)nOCH3 wherein n
is 2-6, alkenyl, alkynyl, halogen, fluoroalkyl,
phenyl, or -SCH3. [0024] In one embodiment is the
compound of Formula (A) or (B), wherein Rl 1 is
naphthenyl substituted with -OR12, wherein R12 is
hydrogen or C1-C6 alkyl. [0025] In an additional
embodiment is the compound of Formula (A) or (B),
wherein Rl 1 is cyclohexenyl optionally substituted
with C1-C6 alkyl. In some embodiments Rl 1 is
tri-methyl-cyclohexenyl. [0026] In additional
embodiments is the compound of Formula (A) or (B),
wherein Rl 1 is alkyl optionally substituted with
-OR12 wherein R12 is hydrogen or C1-C6 alkyl. [0027]
In an additional embodiment is the compound of Formula
(A), wherein Rl 1 is aryl or carbocyclyl. [0028] In an
alternative embodiment is the compound of Formula (C),
wherein Rl 1 is aryl: Formula (C) as an isolated E or
Z geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer, or as a pharmaceutically acceptable
salt, hydrate, solvate, N-oxide or prodrug thereof,
wherein: Rl and R2 are each the same or different and
independently hydrogen or alkyl; R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHR13, - N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; R9 is
hydrogen, alkyl, carbocyclyl or -C(=O)R13; RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
Nheterocyclyl; each Rl 2 is independently selected
from hydrogen or alkyl; Rl 3 is alkyl, carbocyclyl or
aryl; W is -C(R14)(R15)-, -O-, -S-, -S(=O)-, -S(=O)2-
or -N(Rl 2)-;Y is -C(R16)(R1 7)-; R14 and R15 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19 or
carbocyclyl; or R14 and R15 together form an oxo, an
imino, an oximo, or a hydrazino; R16 and R17 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19 or
carbocyclyl; or R16 and R17 together form an oxo;
optionally, R14 and Rl 6 together form a direct bond
to provide a double bond connecting W and Y; or
optionally, R14 and Rl 6 together form a direct bond,
and Rl 5 and Rl 7 together form a direct bond to
provide a triple bond connecting W and Y; each R18 and
R19 is independently selected from hydrogen, alkyl,
carbocyclyl, or -C(=O)R13; t is 0, 1, 2, 3, 4 or 5;
and each R20 is the same or different and
independently selected from alkyl, -OR12, -SR12,
alkenyl, alkynyl, halo, fluoroalkyl, aryl or aralkyl;
or two adjacent R20 groups, together with the two
carbon atoms to which they are attached, form a fused
phenyl ring. [0030] In an additional embodiment is the
compound wherein each of R9 and RlO is hydrogen and
the compound has a structure of Formula (D): Formula
(D) [0031] In a further embodiment is the compound of
Formula (E) wherein W is-C(R14)(R15)-: Formula (E) as
an isolated E or Z geometric isomer or a mixture of E
and Z geometric isomers, as a tautomer or a mixture of



tautomers, as a stereoisomer, or as a pharmaceutically
acceptable salt, hydrate, solvate, N-oxide or prodrug
thereof, wherein: Rl and R2 are each the same or
different and independently hydrogen or alkyl; R3, R4,
R5 and R6 are each the same or different and
independently hydrogen, halogen, nitro, -NH2, -NHR13,
- N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the same or different and independently hydrogen
or alkyl; each Rl 2 is independently selected from
hydrogen or alkyl; Rl 3 is alkyl, carbocyclyl or aryl;
R14 and R15 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12, -NR18R19 or carbocyclyl; or R14 and R15 form an
oxo, an imino, an oximo, or a hydrazino; R16 and R17
are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, -OR12, -NR18R19
or carbocyclyl; or R16 and R17 form an oxo;each R18
and R19 are each the same or different and
independently hydrogen, alkyl, carbocyclyl, or
-C(=O)R13; tis O, 1, 2, 3, 4 or 5; and each R20 is the
same or different and independently alkyl, -OR12,
-SR12, alkenyl, alkynyl, halo, fluoroalkyl, aryl or
aralkyl, or two adjacent R20, together with the two
carbon atoms to which they are attached, form a fused
phenyl ring. In a additional embodiment is the
compound of Formula (E) wherein t is 0, 1, 2 or 3;
each R20 is independently alkyl, -OR12, -SR12,
alkynyl, phenyl, halo or fluoroalkyl; and R3, R4, R5
and R6 are each independently hydrogen, alkyl, -ORl 2,
halo or fluoroalkyl. [0032] In a further embodiment is
the compound of Formula (E), wherein R7, R8, R14, R15,
R16 and R17 are each independently hydrogen, halogen,
alkyl or -OR12, wherein each R12 is independently
selected from hydrogen or alkyl. [0033] In an
addtional embodiment is the compound of Formula (E),
wherein: t is 2 or 3; two adjacent R20, together with
the two carbon atoms to which they are attached, form
a fused phenyl ring; and R3, R4, R5 and R6 are each
independently hydrogen, alkyl, halo or fluoroalkyl.
[0034] In another embodiment is the compound of
Formula (E), wherein R7, R8, R14, R15, R16 and R17 are
each independently hydrogen, halogen, alkyl or -OR12.
[0035] In an addtional embodiment is the compound of
Formula (E), wherein W is -O-, -S-, -S(=O)-, -S(=O)2-
or -N(R12)-. [0036] In yet another embodiment is the
compound of Formula (E), wherein: t is 0, 1, 2 or 3;
each R20 is independently alkyl, -OR12 or halo; and
R3, R4, R5 and R6 are each independently hydrogen,
alkyl or halo. [0037] In a specific embodiment is the
compound of Formula (E) wherein W and Y are connected
by a double bond. [0038] In an addtional embodiment is
the compound of Formula (E), wherein R9 and RlO
together with the nitrogen to which they are attached
form a N-heterocyclyl. [0039] In an addtional
embodiment is the compound of Formula (E), wherein the
N-heterocyclyl is morpholinyl, pyrrolidinyl,
piperidinyl or piperazinyl. [0040] In an addtional
embodiment is the compound of Formula (E), wherein:
each of Rl and R2 is hydrogen; t is 0, 1, 2 or 3; each
R20 is independently alkyl or halo; and R3, R4, R5 and
R6 are each independently hydrogen, alkyl or halo.
[0041] In another embodiment is the compound of
Formula (E), wherein W is-C(R14)(R15)-. [0042] In an
addtional embodiment is the compound of Formula (E),
wherein R9 is alkyl or -C(=O)R13, wherein Rl 3 is
alkyl, and RlO is hydrogen or alkyl. [0043] In an
addtional embodiment is the compound of Formula (E),
wherein: each of Rl and R2 is hydrogen; t is 0, 1, 2
or 3; each R20 is independently alkyl or halo; and R3,
R4, R5 and R6 are each independently hydrogen, alkyl
or halo. [0044] In an addtional embodiment is the
compound of Formula (E), wherein W is-C(R14)(R15)- .
[0045] In an addtional embodiment is the compound of
Formula (A), wherein Rl 1 is 3-, A-, 5-, 6-, 7- or 8-
member cycloalkyl. In some embodiments Rl 1 is
cyclohexyl. [0046] In an addtional embodiment is the
compound of Formula (A), wherein Rl 1 is 5-, 6-, or
7-member cycloalkenyl.[0047] In an addtional
embodiment is the compound of Formula (F), wherein Rl
1 is cyclohexenyl: Formula (F) as an isolated E or Z
geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer, or as a pharmaceutically acceptable
salt, hydrate, solvate, N-oxide or prodrug thereof,
wherein: Rl and R2 are each the same or different and
independently hydrogen or alkyl; R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHR13, - N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; R9 is
hydrogen, alkyl, carbocyclyl or -C(=O)R13; RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
Nheterocyclyl; each Rl 2 is independently selected
from hydrogen or alkyl; each Rl 3 is independently
selected from alkyl, carbocyclyl or aryl; W is
-C(R14)(R15)-, -O-, -S-, -S(=O)-, -S(=O)2- or -N(Rl
2)-; Y is -C(RlO)(Rl 7)-; R14 and R15 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or
R14 and R15 together form an oxo, an imino, an oximo,
or a hydrazino; R16 and R17 are each the same or
different and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or R16
and R17 together form an oxo; optionally, R14 and R16
together form a direct bond to provide a double bond
connecting W and Y; or R14 and Rl 6 together form a
direct bond, and Rl 5 and Rl 7 together form a direct
bond to provide a triple bond connecting W and Y; each
R18 and R19 is independently selected from hydrogen,
alkyl, carbocyclyl, or -C(=O)R13; p is O, 1, 2, 3, 4,
5, 7, 8 or 9; and each R21 is the same or different
and independently selected from alkyl, -ORl 2,
alkenyl, alkynyl, halo, fluoroalkyl or aralkyl. [0048]
In an addtional embodiment is the compound wherein W
is-C(R14)(R15)-, and the compound has a structure of
Formula (G): 0 R8 Formula (G)as an isolated E or Z
geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer, or as a pharmaceutically acceptable
salt, hydrate, solvate, N-oxide or prodrug thereof,
wherein: Rl and R2 are each the same or different and
independently hydrogen or alkyl; R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHR13, - N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; R9 is
hydrogen, alkyl, carbocyclyl or -C(=O)R13; RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
Nheterocyclyl; each Rl 2 is independently selected
from hydrogen or alkyl; each Rl 3 is independently
alkyl, carbocyclyl or aryl; R14 and R15 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or
R14 and R15 together form an oxo, an imino, an oximo,
or a hydrazino; R16 and R17 are each the same or
different and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or R16
and R17 together form an oxo; optionally, R14 and R16
together form a direct bond to provide a double bond
connecting W and Y; or R14 and Rl 6 together form a
direct bond, and Rl 5 and Rl 7 together form a direct
bond to provide a triple bond connecting W and Y; each
R18 and R19 is independently selected from hydrogen,
alkyl, carbocyclyl, or -C(=O)R13; p is O, 1, 2, 3, 4,
5, 7, 8 or 9; and each R21 is the same or different
and independently alkyl, -ORl 2, alkenyl, alkynyl,
halo, fluoroalkyl or aralkyl. [0049] In an addtional
embodiment is the compound of Formula (G), wherein
each of R9 and RlO is hydrogen. [0050] In an addtional
embodiment is the compound of Formula (G), wherein:
each of Rl and R2 is hydrogen; p is 0, 1, 2 or 3; each
R21 is independently alkyl, halo or fluoroalkyl; and
each of R3, R4, R5 and R6 is independently hydrogen,
alkyl, halo, fluoroalkyl or -OR12. [0051] In an
addtional embodiment is the compound of Formula (G),
wherein:R7, R8, R14, R15, R16 and R17 are each
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12 or -NR18R19, wherein each R12 is independently
hydrogen or alkyl; and each Rl 8 and R19 are
independently hydrogen or alkyl. [0052] In an
addtional embodiment is the compound of Formula (G),
wherein R9 is alkyl and RlO is hydrogen. [0053] In an
addtional embodiment is the compound of Formula (G),
wherein: each of Rl and R2 is 



hydrogen; p is 0, 1, 2 or 3; each R21 is independently
alkyl, halo or fluoroalkyl; and each of R3, R4, R5 and
R6 is independently hydrogen, alkyl, halo, fluoroalkyl
or -OR12. [0054] In an addtional embodiment is the
compound of Formula (G), wherein R7, R8, R14, R15, R16
and Rl 7 are each independently hydrogen, halogen,
alkyl, fluoroalkyl or -ORl 2, wherein each Rl 2 is
independently hydrogen or alkyl.[0055] In an addtional
embodiment is the compound of Formula (G), wherein:
R7, R8, R16 and R17 are each independently hydrogen,
halogen, alkyl, fluoroalkyl or -OR12, wherein R12 is
hydrogen or alkyl; and R14 and Rl 5 together form oxo.
[0056] In an addtional embodiment is the compound of
Formula (G), wherein W is - NH- or -O-. [0057] In an
addtional embodiment is the compound of Formula (G),
wherein each of Rl, R2, R9 and RlO is hydrogen. [0058]
In an addtional embodiment is the compound of Formula
(G), wherein: p is 0, 1, 2 or 3; each R21 is
independently alkyl or halo; and R3, R4, R5 and R6 are
each independently hydrogen, alkyl, halo or
fluoroalkyl. [0059] In an addtional embodiment is the
compound of Formula (G), wherein W and Y are connected
by a double or triple bond. [0060] In an addtional
embodiment is the compound of Formula (G), wherein
each of Rl, R2, R9 and RlO is hydrogen. [0061] In an
addtional embodiment is the compound of Formula (G),
wherein: p is 0, 1, 2 or 3; each R21 is independently
alkyl or halo; R3, R4, R5 and R6 are each
independently hydrogen, alkyl, halo or fluoroalkyl;
and Rl 5 and Rl 7 are each independently hydrogen,
alkyl or halogen. [0062] In an addtional embodiment is
the compound of Formula (A), wherein Rl 1 is alkyl. In
an additional embodiment W is-C(R14)(R15)-. In a
further embodiment, Rl, R2, R3, R4, R5 and R6 are each
independently hydrogen or alkyl. [0063] In an
additional embodiment, Z is -C(Rl 6)(R1 7)- and the
compound has the structure of Formula (H): Formula (H)
as an isolated E or Z geometric isomer or a mixture of
E and Z geometric isomers, as a tautomer or a mixture
of tautomers, as a stereoisomer or as a
pharmaceutically acceptable salt, hydrate, solvate,
N-oxide or prodrug thereof, wherein: Rl and R2 are
each the same or different and independently hydrogen
or alkyl; R3, R4, R5 and R6 are each the same or
different and independently hydrogen, halogen, nitro,
-NH2, -NHR13, - N(R13)2, -OR12, alkyl or fluoroalkyl;
R7 and R8 are each the same or different and
independently hydrogen or alkyl; or R7 and R8 together
with the carbon atom to which they are attached, form
a carbocyclyl or heterocyclyl; or R7 and R8 together
form an imino; R9 is hydrogen, alkyl, carbocyclyl,
heterocyclyl, -C(=O)R13, -SO2R13, -CO2R13, -CONH2,
-CON(R13)2 or- CON(H)R13; RlO is hydrogen or alkyl; or
R9 and RlO, together with the nitrogen atom to which
they are attached, form an Nheterocyclyl; Rl 1 is
alkyl, alkenyl, aryl, carbocyclyl, heteroaryl or
heterocyclyl; each Rl 2 is independently selected from
hydrogen or alkyl;each Rl 3 is independently selected
from alkyl, carbocyclyl, heterocyclyl, aryl or
heteroaryl; R16 and R17 are each the same or different
and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR12, -NR18R19, carbocyclyl or
heterocyclyl; each R18 and R19 is independently
selected from hydrogen, alkyl, carbocyclyl, or
-C(=O)R13, -SO2R13, - CO2R13, -CONH2, -CON(R13)2 or
-CON(H)R13; or R18 and R19, together with the nitrogen
atom to which they are attached, form an
N-heterocyclyl. [0064] In a further embodiment is the
compound of Formula (H), wherein Rl, R2, R3, R4, R5
and R6 are all hydrogen; Rl 1 is aryl or carbocyclyl;
and Rl 6 and Rl 7 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl or
-OR12. [0065] In a further embodiment is the compound
of Formula (A), wherein Z is a bond and the compound
has the structure of Formula (J): Formula (J) as an
isolated E or Z geometric isomer or a mixture of E and
Z geometric isomers, as a tautomer or a mixture of
tautomers, as a stereoisomer or as a pharmaceutically
acceptable salt, hydrate, solvate, N-oxide or prodrug
thereof, wherein: Rl and R2 are each the same or
different and independently hydrogen or alkyl; R3, R4,
R5 and R6 are each the same or different and
independently hydrogen, halogen, nitro, -NH2, -NHRl 3,
-N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the same or different and independently hydrogen
or alkyl; or R7 and R8 together with the carbon atom
to which they are attached, form a carbocyclyl or
heterocyclyl; or R7 and R8 together form an imino; R9
is hydrogen, alkyl, carbocyclyl, heterocyclyl,
-C(=O)R13, -SO2R13, -CO2R13, -CONH2, -CON(R13)2 or
-CON(H)Rl 3; RlO is hydrogen or alkyl; or R9 and RlO,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; Rl 1 is alkyl,
alkenyl, aryl, carbocyclyl, heteroaryl or
heterocyclyl; each R12 is independently selected from
hydrogen or alkyl; and each R13 is independently
selected from alkyl, carbocyclyl, heterocyclyl, aryl
or heteroaryl. [0066] In a further embodiment is the
compound of Formula (J), wherein Rl, R2, R3, R4, R5
and R6 are hydrogen; and Rl 1 is aryl or carbocyclyl.
[0067] In a further embodiment is the compound of
Formula (A), wherein Z is -C(R14)(R15)-C(R16)(R17)-
C(R21)(R22)- and the compound has the structure of
Formula (K):Formula (K) as an isolated E or Z
geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer or as a pharmaceutically acceptable salt,
hydrate, solvate, N-oxide or prodrug thereof, wherein:
Rl and R2 are each the same or different and
independently hydrogen or alkyl; R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHRl 3, -N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; or R7
and R8 together with the carbon atom to which they are
attached, form a carbocyclyl or heterocyclyl; or R7
and R8 together form an imino; R9 is hydrogen, alkyl,
carbocyclyl, heterocyclyl, -C(=O)R13, -SO2R13,
-CO2R13, -CONH2, -CON(R13)2 or -CON(H)Rl 3; RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
N-heterocyclyl; Rl 1 is alkyl, alkenyl, aryl,
carbocyclyl, heteroaryl or heterocyclyl; each R12 is
independently selected from hydrogen or alkyl; each Rl
3 is independently selected from alkyl, carbocyclyl,
heterocyclyl, aryl or heteroaryl; R14 and R15 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; or R14 and R15 together
form an oxo, an imino, an oximo, or a hydrazino; R16
and R17 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12, -NR18R19, carbocyclyl or heterocyclyl; or R16
and R17 together form an oxo; each R18 and R19 is
independently selected from hydrogen, alkyl,
carbocyclyl, or -C(=O)R13, -SO2R13, - CO2R13, -CONH2,
-CON(R13)2 or -CON(H)R13; or R18 and R19, together
with the nitrogen atom to which they are attached,
form an N-heterocyclyl; and R21 and R22 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19, carbocyclyl or
heterocyclyl. In a further embodiment is the compound
of Formula (K), wherein Rl, R2, R3, R4, R5 and R6 are
hydrogen; Rl 1 is aryl or carbocyclyl; 14 and R15 are
each the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl or -OR12; and R16, R17,
R21 and R22 are each independently hydrogen or alkyl.
[0068] In a specific embodiment is the compound
selected from: (E)-3 -(3
-(2,6-dimethylstyryl)phenyl)propan- 1-amine;(Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2-methylstyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(2-methylstyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2,6-dimethylstyryl)-2-methylphenyl)propan- 1-amine;
(Z)-3 -(3 -(2,6-dimethylstyryl)-2-methylphenyl)propan-
1-amine; (E/Z)-3 -(3
-(2-ethyl-6-methylstyryl)phenyl)propan- 1-amine;
(E/Z)-3-(3-(2,5-dimethylstyryl)phenyl)propan-l -amine;



(E/Z)-3 -(3 -(2,4-dimethylstyryl)phenyl)propan-
1-amine;
(E)-3-(3-(2,4,6-trimethylstyryl)phenyl)propan-l
-amine; (E/Z)-3-(3 -(2-ethylstyryl)phenyl)propan-
1-amine; (E/Z)-3-(3-(2-ethynylstyryl)phenyl)propan-l
-amine; (E/Z)-3 -(3 -(3
,4-dimethylstyryl)phenyl)propan- 1-amine; (E/Z)-3 -(3
-(2-isopropylstyryl)phenyl)propan- 1-amine;
(E/Z)-4-(3-(3,5-dimethylstyryl)phenyl)propan-l -amine;
(E/Z)-4-(3 -(2-methoxystyryl)phenyl)propan- 1-amine;
(E)-3 -(3 -(2,6-dichlorostyryl)phenyl)propan- 1-amine;
(E/Z)-3 -(3 -(2,3 -dimethylstyryl)phenyl)propan-
1-amine; (E)-3 -(3
-(2,6-dimethylstyryl)-4-fluorophenyl)propan- 1-amine;
(E/Z)-3-(3-(2-(trifluoromethyl) styryl)phenyl)propan-
1-amine; (E)-3 -(3
-(2,6-dimethoxystyryl)phenyl)propan- 1-amine; (E)-3
-(3 -(2,6-bis(trifluoromethyl)styryl)phenyl)propan-
1-amine; (E)-3 -amino- 1-(3
-(2,6-dichlorostyryl)phenyl)propan- 1-ol; (E)-3
-amino- 1-(3 -(2-chloro-6-methylstyryl)phenyl)propan-
1-ol; (E)-2-(3 -(3 -aminopropyl)styryl)phenol;
(E)-3-(5-(2,6-dichlorostyryl)-2-methoxyphenyl)propan-l
-amine; (R,E)- 1-amino-3 -(3
-(2,6-dichlorostyryl)phenyl)propan-2-ol;
(S,E)-1-amino-3-(3-(2,6-dichlorostyryl)phenyl)propan-2
-ol; (E/Z)-(3 -(3 -(2,6-diethoxystyryl)phenyl)propan-
1-amine; (E)-3 -(3 -(2-ethoxystyryl)phenyl)propan-
1-amine; (E/Z)-3-(3
-(2-isopropoxystyryl)phenyl)propan- 1-amine; (E)-3
-amino- 1-(3 -(2,6-dichlorostyryl)phenyl)propan-
1-one;
(E)-1-amino-3-(3-(2,6-dichlorostyryl)phenyl)propan-2-o
ne ; (R,E)-3 -amino- 1-(3
-(2,6-dichlorostyryl)phenyl)propan- 1-ol; (S,E)-3
-amino- 1-(3 -(2,6-dichlorostyryl)phenyl)propan- 1-ol;
(S,E)-3-(3-(2,6-dichlorostyryl)phenyl)-2-fluoropropan-
l -amine;
(E)-3-(3-(2,6-dichlorostyryl)phenyl)-2,2-difluoropropa
n-l -amine; (Z)-3-(3-(2-(2 -methoxyethoxy)
styryl)phenyl) -propan- 1-amine; (E)-3 -(3 -(3
-methoxystyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(4-chlorostyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2-(biphenyl-2-yl)vinyl)phenyl)propan- 1-amine;(E)-3
-(3 -(3 -chlorostyryl)phenyl)propan- 1-amine; (E)-3
-(3 -(2-butoxystyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(4-methoxystyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(2-Propoxystyryl)phenyl)propan- 1-amine;
(E)-3-(5-(2-Chloro
6-(methylthio)styryl)-2-methoxyphenyl)propan- 1-amine;
(E)-3 -(3
-(2-(1-methoxynaphthalen-2-yl)vinyl)phenyl)propan-
1-amine; (Z)-3 -(3 -(2-(naphthalen-
1-yl)vinyl)phenyl)propan- 1-amine; (Z)-3 -(3 -(2-(3
-methoxynaphthalen-2-yl)vinyl)phenyl)propan- 1-amine;
(E/Z)-3 -(3 -(2-(2-methoxynaphthalen-
1-yl)vinyl)phenyl)propan- 1-amine;
(E)-2-amino-N-(3-(2,6-dimethylstyryl)phenyl)acetamide;
(E)-2-(3-(2,6-dimethylstyryl)phenylthio)ethanamine;
(E)-2-(3-(2,6-dimethylstyryl)phenylsulfinyl)ethanamine
;
(E)-2-(3-(2,6-dimethylstyryl)phenylsulfonyl)ethanamine
; (E)-3 -(3 -(2,6-dimethylstyryl)phenyl)prop-2-en-
1-amine;
(E)-4-(3-(3-(2,6-dimethylstyryl)phenyl)propyl)morpholi
ne;
(Z)-4-(3-(3-(2,6-dimethylstyryl)phenyl)propyl)morpholi
ne; (E)- 1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)pyrrolidine; (Z)-
1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)pyrrolidine; (E)-
1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)piperidine; (Z)-
1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)piperidine; (E)-3
-(3 -(2,6-dimethylstyryl)phenyl)-N-methylpropan-
1-amine; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)-N-methylpropan- 1-amine;
(E)-3 -(3
-(2,6-dimethylstyryl)phenyl)-N,N-dimethylpropan-
1-amine; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)-N,N-dimethylpropan-
1-amine; (E/Z)-N-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)acetamide; (E)-
1-(3 -(3 -aminopropyl)styryl)cyclohexanol; (E)- 1-(3
-(3 -aminopropyl)styryl)cyclopentanol; (E)- 1-(3 -(3
-aminopropyl)styryl)cycloheptanol;
(E)-3-(3-(2-cyclohexylvinyl)phenyl)propan- 1-amine;
(E)-3 -(3 -(2-cyclopentylvinyl)phenyl)propan- 1-amine;
(E)-3 -(3 -(2-cycloheptylvinyl)phenyl)propan- 1-amine;
(E)-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)propan-l -amine; (E)-3 -amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (S,E)-3 -amino-
1-(3-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (R,E)-3 -Amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (E)-2-methyl-3 -(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine;
(E)-3-(3-(2-(2,6,6 -trimethylcyclohex-
1-enyl)vinyl)phenyl)butan- 1-amine; (E)-3
-(2-methyl-5-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine;
(E/Z)-4-amino-2-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)
vinyl)plienyl)butan-2-ol;
(E)-3-fluoro-3-(3-(2-(2,6,6-trimethylcycloliex-1-enyl)
vinyl)plienyl)propan-l -amine;(E)-4-amino- 1,1,1
-trifluoro2-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)butan-2-ol; (E)-3
-amino-2,2-dimethyl- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (E)-3
-amino-2-methyl- 1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (E)- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propane- 1,3-diamine;
(E)-4,4,4-trifluoro-3-(3-(2-(2,6,6-trimethylcyclohex-1
-enyl)vinyl)plienyl)butan-l -amine; (E)-3 -methoxy-3
-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine;
(E)-4-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)butan-2-amine; (E)-
1-amino-3-(3-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan-2-ol; (E)-2-(3 -(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propylamino)ethanol; (E)-3
-methoxy-N-methyl-3 -(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine; (E)-3 -amino-
1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one; (E)-3
-amino-2,2-dimethyl- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one; (E)-3
-amino-2-methyl- 1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one; (E)-3
-amino-2-fluoro- 1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one;
(E)-2-(3-(2-(2,6,6-trimethylcyclohex-l-enyl)vinyl)phen
oxy)etlianamine;
(E)-2-amino-N-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vi
nyl)phenyl)acetamide;
(E)-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)prop-2-yn-l -amine;
(E)-2-fluoro-3-(3-((E)-2-(2,6,6-trimethylcycloliex-
1-enyl)vinyl)phenyl)prop-2-en- 1-amine;
(E)-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)prop-2-yn-l -amine;
(E)-2-fluoro-3-(3-((E)-2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)prop-2-en- 1-amine; (E)-3 -(3
-(pent- 1-enyl)phenyl)propan- 1-amine; (E)-3 -(3
-(hept- 1-enyl)phenyl)propan- 1-amine; (E)-3 -(3
-(non-4-en-5-yl)phenyl)propan- 1-amine; (E)-4-(3 -(3
-aminopropyl)phenyl)-2-methylbut-3 -en-2-ol; (E)-4-(3
-(3 -aminopropyl)styryl)heptan-4-ol; (E)- 1-(3 -(3
-aminopropyl)phenyl)hex- 1-en-3-ol;
(E)-4-(3-(2-aminoethoxy)styryl)heptan-4-ol; (E)-I
-(3-(3 -aminopropyl)phenyl)-3 -ethylpent- 1-en-3 -ol;
(E)-3 -(3 -(3 -aminopropyl)phenyl)prop-2-en- 1-ol;
(E)-3 -(3 -(3 -methoxyprop- 1-enyl)phenyl)propan-
1-amine;
(E)-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)plieny
l)metlianamine; (E)-1-(3-(2, 6-dimethylstyryl)phenyl)
-N,N-dimethylmethanamine ;
(E)-4-(3-(2,6-dimethylstyryl)phenyl)butan-l -amine;
(E)-2-(3 -(2,6-dimethylstyryl)phenyl)ethanamine ;
(E)-2-(3 -(2,6-dimethylstyryl)benzylamino)ethanol;
(E)-3-(3-(2, 6-dimethylstyryl)phenyl)
-3-hydroxypropanimidamide ;
(E)-3-hydroxy-3-(3-(2-(2,6,6-trimethylcycloliex-1-enyl
)vinyl)plienyl)propanimidamide; (Z)-3 -amino- 1-(3
-(2,6-dimethylstyryl)phenyl)propan- 1-one oxime; (Z)-3
-amino- 1-(3 -((E)-2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one oxime ; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)-3 -hydrazonopropan-
1-amine;
(Z)-3-hydrazono-3-(3-((E)-2-(2,6,6-trimethylcyclohex-1
-enyl)vinyl)phenyl)propan-l -amine;
(E)-2-(3-(2,6-dimethylstyryl)phenyl)ethanamine; 



(E)-2-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)ethanamine; (E)-2-amino- 1-(3
-(2,6-dimethylstyryl)phenyl)ethanol; (E)-2-amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)ethanol; (E)- 1-(3 -(3
-aminopropyl)phenyl)-3 -methylhex- 1-en-3 -ol; and
(E)- 1-(3 -(3 -aminopropyl)phenyl)-3 -ethylhex-
1-en-3-ol. [0069] In an additional embodiment is a
pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound
disclosed herein, including compound of Formula
(A)-(K). [0070] In yet another embodiment is a
compound that inhibits 11-cis-retinol production with
an IC50 of about IuM or less when assayed in vitro,
utilizing extract of cells that express RPE65 and
LRAT, wherein the extract further comprises CRALBP,
wherein the compound is stable in solution for at
least about 1 week at room temperature. In a specific
embodiment, the compound inhibits 11-cis-retinol
production with an IC50 of about 100 nM or less when
assayed in vitro, utilizing extract of cells that
express RPE65 and LRAT, wherein the extract further
comprises CRALBP, wherein the compound is stable in
solution for at least about 1 week at room
temperature. In a further embodiment, the compound
inhibits 11-cis-retinol production with an IC50 of
about 10 nM or less when assayed in vitro, utilizing
extract of cells that express RPE65 and LRAT, wherein
the extract further comprises CRALBP, wherein the
compound is stable in solution for at least about 1
week at room temperature. [0071] In an additional
embodiment is a non-retinoid compound that inhibits an
isomerase reaction resulting in production of 11-cis
retinol, wherein said isomerase reaction occurs in
RPE, and wherein said compound has an ED50 value of 1
mg/kg or less when administered to a subject. In a
further embodiment is a non-retinoid compound of
wherein the ED50 value is measured after administering
a single dose of the compound to said subject for
about 2 hours or longer. In an additional embodiment
the compound is a styrenyl compound. In a further
embodiment the compound is a non-retinoid compound.
[0072] In a further embodiment is a pharmaceutical
composition comprising a pharmaceutically acceptable
carrier and a compound that inhibits 11-cis-retinol
production with an IC50 of about IuM or less when
assayed in vitro, utilizing extract of cells that
express RPE65 and LRAT, wherein the extract further
comprises CRALBP, wherein the compound is stable in
solution for at least about 1 week at room
temperature. In an additional embodiment is a
pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a non-retinoid
compound that inhibits an isomerase reaction resulting
in production of 11-cis retinol, wherein said
isomerase reaction occurs in RPE, and wherein said
compound has an ED50 value of 1 mg/kg or less when
administered to a subject. [0073] In another
embodiment, the present invention provides a method of
modulating chromophore flux in a retinoid cycle
comprising introducing into a subject a compound
disclosed herein, including a compound of any one of
Formula (A)-(K). In a further embodiment the method
results in a reduction of lipofuscin pigment
accumulated in an eye of the subject. In yet another
embodiment the lipofuscin pigment is
N-retinylidene-Nretinyl- ethanolamine (A2E). [0074] In
yet another embodiment is a method for treating an
ophthalmic disease or disorder in a subject,
comprising administering to the subject compounds or
the pharmaceutical composition described herein. In
afurther embodiment, the ophthalmic disease or
disorder is age-related macular degeneration or
Stargardt's macular dystrophy. In yet another
embodiment the method results in a reduction of
lipofuscin pigment accumulated in an eye of the
subject. In yet another embodiment the lipofuscin
pigment is N-retinylidene-Nretinyl- ethanolamine
(A2E). [0075] In additional embodiments, the
ophthalmic disease or disorder is selected from
retinal detachment, hemorrhagic retinopathy, retinitis
pigmentosa, cone-rod dystrophy, Sorsby's fundus
dystrophy, optic neuropathy, inflammatory retinal
disease, diabetic retinopathy, diabetic maculopathy,
retinal blood vessel occlusion, retinopathy of
prematurity, or ischemia reperfusion related retinal
injury, proliferative vitreoretinopathy, retinal
dystrophy, hereditary optic neuropathy, Sorsby's
fundus dystrophy, uveitis, a retinal injury, a retinal
disorder associated with Alzheimer's disease, a
retinal disorder associated with multiple sclerosis, a
retinal disorder associated with Parkinson's disease,
a retinal disorder associated with viral infection, a
retinal disorder related to light overexposure,
myopia, and a retinal disorder associated with AIDS.
[0076] In a further embodiment is a method of
inhibiting dark adaptation of a rod photoreceptor cell
of the retina comprising contacting the retina with a
compound disclosed herein, including a compound of any
one of Formula (A)-(K). [0077] In an additional
embodiment is a method of inhibiting regeneration of
rhodopsin in a rod photoreceptor cell of the retina
comprising contacting the retina with the compound of
Formula (A), a compound that inhibits 11-cis-retinol
production with an IC50 of about IuM or less when
assayed in vitro, utilizing extract of cells that
express RPE65 and LRAT, wherein the extract further
comprises CRALBP, wherein the compound is stable in
solution for at least about 1 week at room
temperature, or a A non-retinoid compound that
inhibits an isomerase reaction resulting in production
of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED50
value of 1 mg/kg or less when administered to a
subject. [0078] In a further embodiment is a method of
reducing ischemia in an eye of a subject comprising
administering to the subject the pharmaceutical
composition of the compound of Formula (A), a compound
that inhibits 11-cis-retinol production with an IC50
of about IuM or less when assayed in vitro, utilizing
extract of cells that express RPE65 and LRAT, wherein
the extract further comprises CRALBP, wherein the
compound is stable in solution for at least about 1
week at room temperature, or a A non-retinoid compound
that inhibits an isomerase reaction resulting in
production of 11-cis retinol, wherein said isomerase
reaction occurs in RPE, and wherein said compound has
an ED50 value of 1 mg/kg or less when administered to
a subject. In a further embodiment, the pharmaceutical
composition is administered under conditions and at a
time sufficient to inhibit dark adaptation of a rod
photoreceptor cell, thereby reducing ischemia in the
eye. [0079] In a further embodiment is a method of
inhibiting neovascularization in the retina of an eye
of a subject comprising administering to the subject
the pharmaceutical composition of a compound of
Formula (A). In a specific embodiment, the
pharmaceutical composition is administered under
conditions and at a time sufficient to inhibit dark
adaptation of a rod photoreceptor cell, thereby
inhibiting neovascularization in the retina. [0080] In
a further embodiment is a method of inhibiting
degeneration of a retinal cell in a retina comprising
contacting the retina with the compound of the
compound of Formula (A), a compound that inhibits
11-cisretinol production with an IC50 of about IuM or
less when assayed in vitro, utilizing extract of cells
thatexpress RPE65 and LRAT, wherein the extract
further comprises CRALBP, wherein the compound is
stable in solution for at least about 1 week at room
temperature, or a a non-retinoid compound that
inhibits an isomerase reaction resulting in production
of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED50
value of 1 mg/kg or less when administered to a
subject. In a further embodiment, the pharmaceutical
composition is administered under conditions and at a
time sufficient to inhibit dark adaptation of a rod
photoreceptor cell, thereby reducing ischemia in the
eye. In a specific embodiment is the method wherein
the retinal cell is a retinal neuronal cell. In a
certain embodiment, the retinal neuronal cell is a
photoreceptor cell.[0081] Accordingly, in one
embodiment, a compound is provided that has a
structure of Formula (I): Formula (I) [0082] as an
isolated E or Z stereoisomer or a mixture of E and Z
stereoisomers, as a tautomer or a mixture of
tautomers, or as a pharmaceutically acceptable salt,
hydrate, solvate, iV-oxide or prodrug thereof,
wherein: [0083] R1 and R2 are each the same or
different and independently hydrogen or alkyl; [0084]
R3, R4, R5 and R are each the same or different and
independently hydrogen, halogen, -OR12, alkyl or
fluoroalkyl; [0085] R7 and R8 are each the same or
different and independently hydrogen or alkyl; [0086]
R9 is hydrogen, alkyl, carbocyclyl or -C(O)R 13 ;
[0087] R10 is hydrogen or alkyl; or [0088] R9 and R10
, together with the nitrogen atom to which they are
attached, form an iV-heterocyclyl; [0089] Rn is alkyl,
alkenyl, aryl, carbocyclyl, heteroaryl or
heterocyclyl; [0090] R12 is hydrogen or alkyl; [0091]
R is alkyl, carbocyclyl or aryl; [0092] Wis -C(R
14)(R15)-, -O-, -S-, -S(O)-, -S(O) 2- or -N(R12)-;
[0093] YiS-C(R 16)(R17)-; [0094] R14 and R15 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12 , -NR18R19 or
carbocyclyl; or [0095] R14 and R15 form an oxo; [0096]
R1 and R1 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12 , -NR18R19 or carbocyclyl; or [0097] R1 and R17
form an oxo; or [0098] R14 and R1 together form a
direct bond to provide a double bond connecting W and
Y; or [0099] R14 and R1 together form a direct bond,
and R15 and R17 together form a direct bond to provide
a triple bond connecting W and Y; [00100] R18 and R19
are each the same or different and independently
hydrogen, alkyl, carbocyclyl, or -C(O)R 13 , [00101]
provided that when R11 is phenyl, the compound of
Formula (I) is not: [00102]
2-amino-iV-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]acetamide; 



[00103] (2S,3R)-
-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)-ethenyl]phenyl]- butanamide; [00104]
L-glutamic acid, l-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] ester; [00105]
glycine,
3-hydroxy-5-[(lE)-2-(4-hydroxyphenyl)ethenyl]phenyl
ester; [00106]
(2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] propanamide; [00107]
(2S)-2-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]propanamide;[00108]
(2S)-2-amino- N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-4-methylpentanamide;
[00109] (2S)-2-amino- N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-3-methylbutanamide;
or [00110] 2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenylbutanamide. [00111]
Also provided are compounds having structures of
Formulae (II), (Ha), (lib), (III) and (Ilia): Formula
(II) Formula (Ha) Formula (III) Formula (Ilia) [00112]
wherein, t, p, R1, R2,R3, R4, R5, R6, R7, R8,Rg, R1o,
R14, R15,R1 , Rn, R20, R21, W and Y are as defined
above and herein. [00113] Another embodiment provides
a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound
having a structure of Formula (I):Formula (I) [00114]
as an isolated E or stereoisomer or a mixture of E and
Z stereoisomers, as a tautomer or a mixture of
tautomers, or as a pharmaceutically acceptable salt,
hydrate, solvate, iV-oxide or prodrug thereof, [00115]
wherein, R1, R2,R3, R4, R5, R6, R7, R8,R9, R10,R1 1,W
and Y are as defined herein. [00116] Also provided are
pharmaceutical compositions comprising a compound
having a structure of any of Formulae (II), (Ha),
(lib), (III) and (Ilia): Formula (II) Formula (Ha)
Formula (III) (R2i )p[00117] wherein, t, p, R1, R2 R3,
R4, R5, R6, R7, R8 R9, R10,R14, R15,R16, R17, R20,R2
1, W and Y are as defined above and herein. [00118]
Also provided is a method for treating an ophthalmic
disease or disorder in a subject comprising
administering to the subject the pharmaceutical
composition comprising a pharmaceutically acceptable
carrier and a compound having a structure of any of
Formulae (I), (II), (Ha), (lib), (III) and (Ilia). In
certain embodiments, the ophthalmic disease or
disorder is macular degeneration (i.e., age-related
macular degeneration) or Stargardt's disease. In other
certain embodiments, the ophthalmic disease or
disorder is retinal detachment, hemorrhagic
retinopathy, retinitis pigmentosa, optic neuropathy,
inflammatory retinal disease, proliferative
vitreoretinopathy, retinal dystrophy, hereditary optic
neuropathy, Sorsby's fundus dystrophy, uveitis, a
retinal injury, a retinal disorder associated with
Alzheimer's disease, a retinal disorder associated
with multiple sclerosis, a retinal disorder associated
with Parkinson's disease, a retinal disorder
associated with viral infection, a retinal disorder
related to light overexposure, and a retinal disorder
associated with AIDS. [00119] Also provided is a
method of inhibiting at least one visual cycle
trans-cis isomerase (also including trans-cis
isomerohydrolase) in a subject comprising
administering to the subject a pharmaceutical
composition comprising a pharmaceutically acceptable
carrier and a compound having a structure of any of
Formulae (I), (II), (Ha), (lib), (III) and (Ilia).
[00120] In certain particular embodiments of the
aforementioned methods, the subject is human. In other
particular embodiments, accumulation of lipofuscin
pigment is inhibited in an eye of the subject, wherein
in certain embodiments the lipofuscin pigment isN
-retinylidene-N-retinyl-ethanolamine (A2E). In another
embodiment, degeneration of a retinal cell is
inhibited. In particular embodiments, the retinal cell
is a retinal neuronal cell, and other particular
embodiments, the retinal neuronal cell is any one of
an amacrine cell, a photoreceptor cell, a horizontal
cell, a ganglion cell, or a bipolar cell. [00121] Also
provided is a method of inhibiting at least one visual
cycle trans-cis isomerase (also including trans-cis
isomerohydrolase) in a cell comprising contacting the
cell with a compound having a structure of any of
Formulae (I), (II), (Ha), (lib), (III) and (Ilia),
thereby inhibiting the at least one visual cycle
trans-cis isomerase. In another embodiment,
degeneration of a retinal cell is inhibited. In
particular embodiments, the retinal cell is a retinal
neuronal cell, and other particular embodiments, the
retinal neuronal cell is any one of an amacrine cell,
a photoreceptor cell, a horizontal cell, a ganglion
cell, or a bipolar cell. [00122] In another
embodiment, a method is provided for treating an
ophthalmic disease or disorder in a subject,
comprising administering to the subject the
pharmaceutical composition described above and herein
comprising at least one of the compounds having a
structure of any of Formulae (I), (II), (Ha), (lib),
(III) and (Ilia), wherein the ophthalmic disease or
disorder is selected from diabetic retinopathy,
diabetic maculopathy, retinal blood vessel occlusion,
retinopathy of prematurity, or ischemia reperfusion
related retinal injury. INCORPORATION BY REFERENCE
[00123] All publications, patents, and patent
applications mentioned in this specification are
herein incorporated by reference to the same extent as
if each individual publication, patent, or patent
application was specifically and individually
indicated to be incorporated by reference.BRIEF
DESCRIPTION OF THE DRAWINGS [00124] The novel features
of the invention are set forth with particularity in
the appended claims. A better understanding of the
features and advantages of the present invention will
be obtained by reference to the following detailed
description that sets forth illustrative embodiments,
in which the principles of the invention are utilized,
and the accompanying drawings of which: [00125] Figure
1 presents inhibition of isomerase activity by
Compound A and Compound 1 over time in an in vivo
mouse model. Five animals were included in each
treatment group. The error bars correspond to standard
error. [00126] Figure 2 shows concentration-dependent
inhibition of isomerase activity by Compound A ,
Compound B , Compound 1 and Compound 25 in a mouse
model. DETAILED DESCRIPTION OF THE INVENTION [00127]
Styrenyl derivative compounds are described herein
that inhibit an isomerization step of the retinoid
cycle. These compounds and compositions comprising
these compounds may be useful for inhibiting
degeneration of retinal cells or for enhancing retinal
cell survival. The compounds described herein may,
therefore, be useful for treating ophthalmic diseases
and disorders, such as age-related macular
degeneration and Stargardt's disease. Styrenyl
Derivative Compounds [00128] In certain embodiments,
styrenyl (i.e., vinyl benzene) derivative compounds
comprising a metasubstituted linkage terminating in a
nitrogen-containing moiety are provided. The
nitrogen-containing moiety can be, for example, an
amine, an amide or an iV-heterocyclyl. The linking
atoms form a combination of linearly constructed
stable chemical bonds, including single, double or
triple carbon-carbon bonds, carbonnitrogen bonds,
nitrogen-nitrogen bonds, carbon-oxygen bonds,
carbon-sulfur bonds, and the like. [00129] In one
embodiment is a compound having a structure of Formula
(A): Formula (A) as an isolated E or Z geometric
isomer or a mixture of E and Z geometric isomers, as a
tautomer or a mixture of tautomers, as a stereoisomer
or as a pharmaceutically acceptable salt, hydrate,
solvate, N-oxide or prodrug thereof, wherein: Rl and
R2 are each the same or different and independently
hydrogen or alkyl; R3, R4, R5 and R6 are each the same
or different and independently hydrogen, halogen,
nitro, -NH2, -NHR13, -N(R13)2, -OR12, alkyl or
fluoroalkyl; R7 and R8 are each the same or different
and independently hydrogen or alkyl; or R7 and R8
together with the carbon atom to which they are
attached, form a carbocyclyl or heterocyclyl; or R7
and R8 together form an imino; R9 is hydrogen, alkyl,
carbocyclyl, heterocyclyl, -C(=O)R13, -SO2R13,
-CO2R13, -CONH2, -CON(R13)2 or - CON(H)R13;RlO is
hydrogen or alkyl; or R9 and R10, together with the
nitrogen atom to which they are attached, form an
Nheterocyclyl; Rl 1 is alkyl, alkenyl, aryl,
carbocyclyl, heteroaryl or heterocyclyl; each R12 is
independently selected from hydrogen or alkyl; each Rl
3 is independently selected from alkyl, carbocyclyl,
heterocyclyl, aryl or heteroaryl; Z is a bond, Y or
W-Y, wherein W is -C(R14)(R15)-, -O-, -S-, -S(=O)-,
-S(=O)2- or -N(R12)-; Y is - C(R16)(R17)- or
-C(R16)(R17)-C(R21)(R22)-; R14 and R15 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19, carbocyclyl or
heterocyclyl; or R14 and R15 together form an oxo, an
imino, an oximo, or a hydrazino; Rl 6 and Rl 7 are
each the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; or R16 and R17 together
form an oxo; or optionally, R14 and Rl 6 together form
a direct bond to provide a double bond connecting W
and Y; or optionally, R14 and Rl 6 together form a
direct bond, and Rl 5 and Rl 7 together form a direct
bond to provide a triple bond connecting W and Y; each
R18 and R19 is independently selected from hydrogen,
alkyl, carbocyclyl, or -C(=O)R13, -SO2R13, - CO2R13,
-CONH2, -CON(R13)2 or -CON(H)R13; or R18 and R19,
together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; R21 and R22 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; 



provided that when Rl 1 is phenyl, the compound of
Formula (A) is not:
2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]acetamide; (2S,3R)-
-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)-ethenyl]phenyl]-butanamide;
L-glutamic acid, l-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] ester; glycine,
3-hydroxy-5-[(lE)-2-(4-hydroxyphenyl)ethenyl]phenyl
ester; (2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] propanamide;
(2S)-2-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]propanamide;
(2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-4-methyl-pentanamide;
(2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-3-methyl-butanamide;
or 2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenylbutanamide. [00130] In
another embodiment is the compound wherein each of Rl
and R8 is hydrogen, and the compound has a structure
of Formula (B): Formula (B) wherein R2 is H orCl-C6
alkyl; each of R3, R4, R5, and R6 is the same or
different and independently hydrogen, halo, C1-C6
alkyl, or -OR12; R7 is H orCl-C6 alkyl; R9 is
hydrogen, C1-C6 alkyl, -(CH2)nOH wherein n is 2-6, or
-C(=O)R13;RlO is hydrogen or C1-C6 alkyl; or R9 and
RlO, together with the nitrogen atom to which they are
attached, form an N-heterocyclyl; W is -C(R14)(R15)-,
-O-, -S-, -S(=O)-, -S(=O)2- or -N(H)-; Y is -C(R16)(R1
7)-; each R12 is independently hydrogen or C1-C6
alkyl; each R13 is independently a C1-C6 alkyl;R14 and
R15 are each the same or different and independently
selected from hydrogen, halogen, C1-C6 alkyl,
fluoroalkyl, -OR12, or -NH2; or R14 and R15 together
form an oxo, an imino, an oximo, or a hydrazino; R16
and R17 are each the same or different and
independently hydrogen, halogen, C1-C6 alkyl, or
-OR12; or R16 and R17 together form an oxo; or
optionally, R14 and R16 together form a direct bond to
provide a double bond connecting W and Y; or
optionally, R14 and R16 together form a direct bond,
and Rl 5 and Rl 7 together form a direct bond to
provide a triple bond connecting W and Y; and Rl 1 is
selected from: a) alkyl; b) phenyl substituted with
alkyl, -OR12, -O(CH2)mOCH3 wherein m is 1-6, alkenyl,
alkynyl, halogen, fluoroalkyl, phenyl, -SCH3, or
aralkyl; c) naphthenyl optionally substituted with
alkyl, halogen, or -ORl 2; d) carbocyclyl; or e)
cyclohexenyl optionally substituted with alkyl,
provided that Rl 1 is not 3,4,5-tri-methoxyphenyl. In
a further embodiment is the compound of Formula (A) or
(B) wherein R2 is hydrogen or n-butyl. In an
additional embodiment is the compound of Formula (A)
or (B) wherein halogen is fluoro or chloro. [00131] In
yet another embodiment is the compound of either
Formula (A) or(B) wherein each of R3, R4, R5, and R6
is the same or different and independently hydrogen,
halogen, methyl, or methoxy. [00132] In an additional
embodiment is the compound of Formula (A) or (B),
wherein at least two of R3, R4, R5, and R6 are
hydrogen. [00133] In a further embodiment is the
compound of Formula (A) or (B), wherein W is
-C(R14)(R15)-, and wherein R14 and R15 are each the
same or different and independently hydrogen, fluoro,
methyl, ethyl, trifluoromethyl, -OH, -OCH3, or -NH2.
[00134] In another embodiment is the compound of
Formula (A) or (B), wherein each of R14 and R15 is
hydrogen. [00135] In an additional embodiment is the
compound of Formula (A) or (B), wherein Y is-CH2-,
-CH(CH3)-, -C(CH3)2-, -C(H)OH-, -C(H)F-, -CF2-, or
-C(=O)-. [00136] In yet another embodiment is the
compound of Formula (A) or (B), wherein Rl 1 is phenyl
substituted with alkyl, -OR12, -O(CH2)nOCH3 wherein n
is 2-6, alkenyl, alkynyl, halogen, fluoroalkyl,
phenyl, or -SCH3. [00137] In one embodiment is the
compound of Formula (A) or (B), wherein RIl is
naphthenyl substituted with -OR12, wherein R12 is
hydrogen or C1-C6 alkyl. [00138] In an additional
embodiment is the compound of Formula (A) or (B),
wherein Rl 1 is cyclohexenyl optionally substituted
with C1-C6 alkyl. In some embodiments Rl 1 is
tri-methyl-cyclohexenyl. [00139] In additional
embodiments is the compound of Formula (A) or (B),
wherein Rl 1 is alkyl optionally substituted with
-OR12 wherein R12 is hydrogen or C1-C6 alkyl. [00140]
In an additional embodiment is the compound of Formula
(A), wherein Rl 1 is aryl or carbocyclyl.[00141] In an
alternative embodiment is the compound of Formula (C),
wherein Rl 1 is aryl: [00142] Formula (C) as an
isolated E or Z geometric isomer or a mixture of E and
Z geometric isomers, as a tautomer or a mixture of
tautomers, as a stereoisomer, or as a pharmaceutically
acceptable salt, hydrate, solvate, N-oxide or prodrug
thereof, wherein: Rl and R2 are each the same or
different and independently hydrogen or alkyl; R3, R4,
R5 and R6 are each the same or different and
independently hydrogen, halogen, nitro, -NH2, -NHR13,
- N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the same or different and independently hydrogen
or alkyl; R9 is hydrogen, alkyl, carbocyclyl or
-C(=O)R 13; RlO is hydrogen or alkyl; or R9 and RlO,
together with the nitrogen atom to which they are
attached, form an Nheterocyclyl; each Rl 2 is
independently selected from hydrogen or alkyl; Rl 3 is
alkyl, carbocyclyl or aryl; W is -C(R14)(R15)-, -O-,
-S-, -S(=O)-, -S(=O)2- or -N(Rl 2)-; Y is -C(RlO)(Rl
7)-; R14 and R15 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12, -NR18R19 or carbocyclyl; or R14 and R15
together form an oxo, an imino, an oximo, or a
hydrazino; R16 and R17 are each the same or different
and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or R16
and R17 together form an oxo; optionally, R14 and Rl 6
together form a direct bond to provide a double bond
connecting W and Y; or optionally, R14 and Rl 6
together form a direct bond, and Rl 5 and Rl 7
together form a direct bond to provide a triple bond
connecting W and Y; each R18 and R19 is independently
selected from hydrogen, alkyl, carbocyclyl, or
-C(=O)R13; t is 0, 1, 2, 3, 4 or 5; and each R20 is
the same or different and independently selected from
alkyl, -OR12, -SR12, alkenyl, alkynyl, halo,
fluoroalkyl, aryl or aralkyl; or two adjacent R20
groups, together with the two carbon atoms to which
they are attached, form a fused phenyl ring. [00143]
In an additional embodiment is the compound wherein
each of R9 and RlO is hydrogen and the compound has a
structure of Formula (D): Formula (D)[00144] In a
further embodiment is the compound of Formula (E)
wherein W is-C(R14)(R15)-: Formula (E) as an isolated
E or Z geometric isomer or a mixture of E and Z
geometric isomers, as a tautomer or a mixture of
tautomers, as a stereoisomer, or as a pharmaceutically
acceptable salt, hydrate, solvate, N-oxide or prodrug
thereof, wherein: Rl and R2 are each the same or
different and independently hydrogen or alkyl; R3, R4,
R5 and R6 are each the same or different and
independently hydrogen, halogen, nitro, -NH2, -NHR13,
- N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the same or different and independently hydrogen
or alkyl; each Rl 2 is independently selected from
hydrogen or alkyl; Rl 3 is alkyl, carbocyclyl or aryl;
R14 and R15 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12, -NR18R19 or carbocyclyl; or R14 and R15 form an
oxo, an imino, an oximo, or a hydrazino; R16 and R17
are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, -OR12, -NR18R19
or carbocyclyl; or R16 and R17 form an oxo; each R18
and R19 are each the same or different and
independently hydrogen, alkyl, carbocyclyl, or
-C(=O)R13; tis O, 1, 2, 3, 4 or 5; and each R20 is the
same or different and independently alkyl, -OR12,
-SR12, alkenyl, alkynyl, halo, fluoroalkyl, aryl or
aralkyl, or two adjacent R20, together with the two
carbon atoms to which they are attached, form a fused
phenyl ring. In a additional embodiment is the
compound of Formula (E) wherein t is 0, 1, 2 or 3;
each R20 is independently alkyl, -OR12, -SR12,
alkynyl, phenyl, halo or fluoroalkyl; and R3, R4, R5
and R6 are each independently hydrogen, alkyl, -ORl 2,
halo or fluoroalkyl. [00145] In a further embodiment
is the compound of Formula (E), wherein R7, R8, R14,
R15, R16 and R17 are each independently hydrogen,
halogen, alkyl or -OR12, wherein each R12 is
independently selected from hydrogen or alkyl. [00146]
In an addtional embodiment is the compound of Formula
(E), wherein: 



t is 2 or 3; two adjacent R20, together with the two
carbon atoms to which they are attached, form a fused
phenyl ring; and R3, R4, R5 and R6 are each
independently hydrogen, alkyl, halo or fluoroalkyl.
[00147] In another embodiment is the compound of
Formula (E), wherein R7, R8, R14, R15, R16 and R17 are
each independently hydrogen, halogen, alkyl or -OR12.
[00148] In an addtional embodiment is the compound of
Formula (E), wherein W is -O-, -S-, -S(=O)-, -S(=O)2-
or -N(R12)-. [00149] In yet another embodiment is the
compound of Formula (E), wherein: t is 0, 1, 2 or 3;
each R20 is independently alkyl, -OR12 or halo; and
R3, R4, R5 and R6 are each independently hydrogen,
alkyl or halo. [00150] In a specific embodiment is the
compound of Formula (E) wherein W and Y are connected
by a double bond. [00151] In an addtional embodiment
is the compound of Formula (E), wherein R9 and RlO
together with the nitrogen to which they are attached
form a N-heterocyclyl. [00152] In an addtional
embodiment is the compound of Formula (E), wherein the
N-heterocyclyl is morpholinyl, pyrrolidinyl,
piperidinyl or piperazinyl. [00153] In an addtional
embodiment is the compound of Formula (E), wherein:
each of Rl and R2 is hydrogen; tis O, 1, 2 or 3; each
R20 is independently alkyl or halo; and R3, R4, R5 and
R6 are each independently hydrogen, alkyl or halo.
[00154] In another embodiment is the compound of
Formula (E), wherein W is-C(R14)(R15)-. [00155] In an
addtional embodiment is the compound of Formula (E),
wherein R9 is alkyl or -C(=O)R13, wherein Rl 3 is
alkyl, and RlO is hydrogen or alkyl. [00156] In an
addtional embodiment is the compound of Formula (E),
wherein: each of Rl and R2 is hydrogen; t is 0, 1, 2
or 3; each R20 is independently alkyl or halo; and R3,
R4, R5 and R6 are each independently hydrogen, alkyl
or halo. [00157] In an addtional embodiment is the
compound of Formula (E), wherein W is-C(R14)(R15)- .
[00158] In an addtional embodiment is the compound of
Formula (A), wherein Rl 1 is 3-, A-, 5-, 6-, 7- or 8-
member cycloalkyl. In some embodiments Rl 1 is
cyclohexyl. [00159] In an addtional embodiment is the
compound of Formula (A), wherein Rl 1 is 5-, 6-, or
7-member cycloalkenyl. [00160] In an addtional
embodiment is the compound of Formula (F), wherein Rl
1 is cyclohexenyl: Formula (F) as an isolated E or Z
geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer, or as a pharmaceutically acceptable
salt, hydrate, solvate, N-oxide or prodrug thereof,
wherein: Rl and R2 are each the same or different and
independently hydrogen or alkyl; R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHR13, - N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; R9 is
hydrogen, alkyl, carbocyclyl or -C(=O)R13;RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
Nheterocyclyl; each Rl 2 is independently selected
from hydrogen or alkyl; each Rl 3 is independently
selected from alkyl, carbocyclyl or aryl; W is
-C(R14)(R15)-, -O-, -S-, -S(=O)-, -S(=O)2- or -N(Rl
2)-; Y is -C(RlO)(Rl 7)-; R14 and R15 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or
R14 and R15 together form an oxo, an imino, an oximo,
or a hydrazino; R16 and R17 are each the same or
different and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR12, -NR18R19 or carbocyclyl; or R16
and R17 together form an oxo; optionally, R14 and R16
together form a direct bond to provide a double bond
connecting W and Y; or R14 and Rl 6 together form a
direct bond, and Rl 5 and Rl 7 together form a direct
bond to provide a triple bond connecting W and Y; each
R18 and R19 is independently selected from hydrogen,
alkyl, carbocyclyl, or -C(=O)R13; p is 0, 1, 2, 3, 4,
5, 7, 8 or 9; and each R21 is the same or different
and independently selected from alkyl, -ORl 2,
alkenyl, alkynyl, halo, fluoroalkyl or aralkyl.
[00161] In an addtional embodiment is the compound
wherein W is-C(R14)(R15)-, and the compound has a
structure of Formula (G): Formula (G) as an isolated E
or Z geometric isomer or a mixture of E and Z
geometric isomers, as a tautomer or a mixture of
tautomers, as a stereoisomer, or as a pharmaceutically
acceptable salt, hydrate, solvate, N-oxide or prodrug
thereof, wherein: Rl and R2 are each the same or
different and independently hydrogen or alkyl; R3, R4,
R5 and R6 are each the same or different and
independently hydrogen, halogen, nitro, -NH2, -NHR13,
- N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the same or different and independently hydrogen
or alkyl; R9 is hydrogen, alkyl, carbocyclyl or
-C(=O)R13; RlO is hydrogen or alkyl; or R9 and RlO,
together with the nitrogen atom to which they are
attached, form an Nheterocyclyl; each Rl 2 is
independently selected from hydrogen or alkyl; each Rl
3 is independently alkyl, carbocyclyl or aryl; R14 and
R15 are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, -OR12, -NR18R19
or carbocyclyl; or R14 and R15 together form an oxo,
an imino, an oximo, or a hydrazino; R16 and R17 are
each the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19 or
carbocyclyl; or R16 and R17 together form an oxo;
optionally, R14 and R16 together form a direct bond to
provide a double bond connecting W and Y; or R14 and
Rl 6 together form a direct bond, and Rl 5 and Rl 7
together form a direct bond to provide a triple bond
connecting W and Y; each R18 and R19 is independently
selected from hydrogen, alkyl, carbocyclyl, or
-C(=O)R13; p is 0, 1, 2, 3, 4, 5, 7, 8 or 9; and each
R21 is the same or different and independently alkyl,
-ORl 2, alkenyl, alkynyl, halo, fluoroalkyl or
aralkyl. [00162] In an addtional embodiment is the
compound of Formula (G), wherein each of R9 and RlO is
hydrogen. [00163] In an addtional embodiment is the
compound of Formula (G), wherein: each of Rl and R2 is
hydrogen; p is O, 1, 2 or 3; each R21 is independently
alkyl, halo or fluoroalkyl; and each of R3, R4, R5 and
R6 is independently hydrogen, alkyl, halo, fluoroalkyl
or -OR12. [00164] In an addtional embodiment is the
compound of Formula (G),, wherein: R7, R8, R14, R15,
R16 and R17 are each independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12 or -NR18R19, wherein each
R12 is independently hydrogen or alkyl; and each R18
and R19 are independently hydrogen or alkyl. [00165]
In an addtional embodiment is the compound of Formula
(G), wherein R9 is alkyl and RlO is hydrogen. [00166]
In an addtional embodiment is the compound of Formula
(G), wherein: each of Rl and R2 is hydrogen; p is 0,
1, 2 or 3; each R21 is independently alkyl, halo or
fluoroalkyl; and each of R3, R4, R5 and R6 is
independently hydrogen, alkyl, halo, fluoroalkyl or
-OR12. [00167] In an addtional embodiment is the
compound of Formula (G), wherein R7, R8, R14, R15, R16
and Rl 7 are each independently hydrogen, halogen,
alkyl, fluoroalkyl or -ORl 2, wherein each Rl 2 is
independently hydrogen or alkyl. [00168] In an
addtional embodiment is the compound of Formula (G),
wherein: R7, R8, R16 and R17 are each independently
hydrogen, halogen, alkyl, fluoroalkyl or -OR12,
wherein R12 is hydrogen or alkyl; and Rl 4 and Rl 5
together form oxo. [00169] In an addtional embodiment
is the compound of Formula (G), wherein W is - NH- or
-O-. [00170] In an addtional embodiment is the
compound of Formula (G), wherein each of Rl, R2, R9
and RlO is hydrogen. [00171] In an addtional
embodiment is the compound of Formula (G), wherein: p
is 0, 1, 2 or 3; each R21 is independently alkyl or
halo; and 



R3, R4, R5 and R6 are each independently hydrogen,
alkyl, halo or fluoroalkyl. [00172] In an addtional
embodiment is the compound of Formula (G), wherein W
and Y are connected by a double or triple bond.[00173]
In an addtional embodiment is the compound of Formula
(G), wherein each of Rl, R2, R9 and RlO is hydrogen.
[00174] In an addtional embodiment is the compound of
Formula (G), wherein: p is 0, 1, 2 or 3; each R21 is
independently alkyl or halo; R3, R4, R5 and R6 are
each independently hydrogen, alkyl, halo or
fluoroalkyl; and Rl 5 and Rl 7 are each independently
hydrogen, alkyl or halogen. [00175] In an addtional
embodiment is the compound of Formula (A), wherein Rl
1 is alkyl. In an additional embodiment W
is-C(R14)(R15)-. In a further embodiment, Rl, R2, R3,
R4, R5 and R6 are each independently hydrogen or
alkyl. [00176] In an additional embodiment, Z is
-C(R16)(R17)- and the compound has the structure of
Formula (H): Formula (H) as an isolated E or Z
geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer or as a pharmaceutically acceptable salt,
hydrate, solvate, N-oxide or prodrug thereof, wherein:
Rl and R2 are each the same or different and
independently hydrogen or alkyl; R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHR13, - N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; or R7
and R8 together with the carbon atom to which they are
attached, form a carbocyclyl or heterocyclyl; or R7
and R8 together form an imino; R9 is hydrogen, alkyl,
carbocyclyl, heterocyclyl, -C(=O)R13, -SO2R13,
-CO2R13, -CONH2, -CON(R13)2 or- CON(H)R13; RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
Nheterocyclyl; Rl 1 is alkyl, alkenyl, aryl,
carbocyclyl, heteroaryl or heterocyclyl; each Rl 2 is
independently selected from hydrogen or alkyl; each Rl
3 is independently selected from alkyl, carbocyclyl,
heterocyclyl, aryl or heteroaryl; R16 and R17 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; each R18 and R19 is
independently selected from hydrogen, alkyl,
carbocyclyl, or -C(=O)R13, -SO2R13, - CO2R13, -CONH2,
-CON(R13)2 or -CON(H)R13; or R18 and R19, together
with the nitrogen atom to which they are attached,
form an N-heterocyclyl. [00177] In a further
embodiment is the compound of Formula (H), wherein Rl,
R2, R3, R4, R5 and R6 are all hydrogen; Rl 1 is aryl
or carbocyclyl; andR16 and R17 are each the same or
different and independently hydrogen, halogen, alkyl,
fluoroalkyl or -OR12. [00178] In a further embodiment
is the compound of Formula (A), wherein Z is a bond
and the compound has the structure of Formula (J):
Formula (J) as an isolated E or Z geometric isomer or
a mixture of E and Z geometric isomers, as a tautomer
or a mixture of tautomers, as a stereoisomer or as a
pharmaceutically acceptable salt, hydrate, solvate,
N-oxide or prodrug thereof, wherein: Rl and R2 are
each the same or different and independently hydrogen
or alkyl; R3, R4, R5 and R6 are each the same or
different and independently hydrogen, halogen, nitro,
-NH2, -NHRl 3, -N(R13)2, -OR12, alkyl or fluoroalkyl;
R7 and R8 are each the same or different and
independently hydrogen or alkyl; or R7 and R8 together
with the carbon atom to which they are attached, form
a carbocyclyl or heterocyclyl; or R7 and R8 together
form an imino; R9 is hydrogen, alkyl, carbocyclyl,
heterocyclyl, -C(=O)R13, -SO2R13, -CO2R13, -CONH2,
-CON(R13)2 or -CON(H)Rl 3; RlO is hydrogen or alkyl;
or R9 and RlO, together with the nitrogen atom to
which they are attached, form an N-heterocyclyl; Rl 1
is alkyl, alkenyl, aryl, carbocyclyl, heteroaryl or
heterocyclyl; each R12 is independently selected from
hydrogen or alkyl; and each Rl 3 is independently
selected from alkyl, carbocyclyl, heterocyclyl, aryl
or heteroaryl. [00179] In a further embodiment is the
compound of Formula (J), wherein Rl, R2, R3, R4, R5
and R6 are hydrogen; and Rl 1 is aryl or carbocyclyl.
[00180] In a further embodiment is the compound of
Formula (A), wherein Z is -C(R14)(R15)-C(R16)(R17)-
C(R21)(R22)- and the compound has the structure of
Formula (K): 10 Formula (K) as an isolated E or Z
geometric isomer or a mixture of E and Z geometric
isomers, as a tautomer or a mixture of tautomers, as a
stereoisomer or as a pharmaceutically acceptable salt,
hydrate, solvate, N-oxide or prodrug thereof, wherein:
Rl and R2 are each the same or different and
independently hydrogen or alkyl;R3, R4, R5 and R6 are
each the same or different and independently hydrogen,
halogen, nitro, -NH2, -NHRl 3, -N(R13)2, -OR12, alkyl
or fluoroalkyl; R7 and R8 are each the same or
different and independently hydrogen or alkyl; or R7
and R8 together with the carbon atom to which they are
attached, form a carbocyclyl or heterocyclyl; or R7
and R8 together form an imino; R9 is hydrogen, alkyl,
carbocyclyl, heterocyclyl, -C(=O)R13, -SO2R13,
-CO2R13, -CONH2, -CON(R13)2 or -CON(H)Rl 3; RlO is
hydrogen or alkyl; or R9 and RlO, together with the
nitrogen atom to which they are attached, form an
N-heterocyclyl; Rl 1 is alkyl, alkenyl, aryl,
carbocyclyl, heteroaryl or heterocyclyl; each R12 is
independently selected from hydrogen or alkyl; each Rl
3 is independently selected from alkyl, carbocyclyl,
heterocyclyl, aryl or heteroaryl; R14 and R15 are each
the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl, -OR12, -NR18R19,
carbocyclyl or heterocyclyl; or R14 and R15 together
form an oxo, an imino, an oximo, or a hydrazino; R16
and R17 are each the same or different and
independently hydrogen, halogen, alkyl, fluoroalkyl,
-OR12, -NR18R19, carbocyclyl or heterocyclyl; or R16
and R17 together form an oxo; each R18 and R19 is
independently selected from hydrogen, alkyl,
carbocyclyl, or -C(=O)R13, -SO2R13, - CO2R13, -CONH2,
-CON(R13)2 or -CON(H)R13; or R18 and R19, together
with the nitrogen atom to which they are attached,
form an N-heterocyclyl; and R21 and R22 are each the
same or different and independently hydrogen, halogen,
alkyl, fluoroalkyl, -OR12, -NR18R19, carbocyclyl or
heterocyclyl. In a further embodiment is the compound
of Formula (K), wherein Rl, R2, R3, R4, R5 and R6 are
hydrogen; Rl 1 is aryl or carbocyclyl; 14 and R15 are
each the same or different and independently hydrogen,
halogen, alkyl, fluoroalkyl or -OR12; and R16, R17,
R21 and R22 are each independently hydrogen or alkyl.
[00181] In a specific embodiment is the compound
selected from: (E)-3 -(3
-(2,6-dimethylstyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2-methylstyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(2-methylstyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2,6-dimethylstyryl)-2-methylphenyl)propan- 1-amine;
(Z)-3 -(3 -(2,6-dimethylstyryl)-2-methylphenyl)propan-
1-amine; (E/Z)-3 -(3
-(2-ethyl-6-methylstyryl)phenyl)propan- 1-amine;
(E/Z)-3-(3-(2,5-dimethylstyryl)phenyl)propan-l -amine;
(E/Z)-3 -(3 -(2,4-dimethylstyryl)phenyl)propan-
1-amine;
(E)-3-(3-(2,4,6-trimethylstyryl)phenyl)propan-l
-amine; (E/Z)-3-(3-(2-ethylstyryl)phenyl)propan-
1-amine;(E/Z)-3-(3-(2-ethynylstyryl)phenyl)propan-l
-amine; (E/Z)-3 -(3 -(3
,4-dimethylstyryl)phenyl)propan- 1-amine; (E/Z)-3 -(3
-(2-isopropylstyryl)phenyl)propan- 1-amine;
(E/Z)-4-(3-(3,5-dimethylstyryl)phenyl)propan-l -amine;
(E/Z)-4-(3 -(2-methoxystyryl)phenyl)propan- 1-amine;
(E)-3 -(3 -(2,6-dichlorostyryl)phenyl)propan- 1-amine;
(E/Z)-3 -(3 -(2,3 -dimethylstyryl)phenyl)propan-
1-amine; 



(E)-3 -(3 -(2,6-dimethylstyryl)-4-fluorophenyl)propan-
1-amine; (E/Z)-3-(3-(2-(trifluoromethyl)
styryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2,6-dimethoxystyryl)phenyl)propan- 1-amine; (E)-3
-(3 -(2,6-bis(trifluoromethyl)styryl)phenyl)propan-
1-amine; (E)-3 -amino- 1-(3
-(2,6-dichlorostyryl)phenyl)propan- 1-ol; (E)-3
-amino- 1-(3 -(2-chloro-6-methylstyryl)phenyl)propan-
1-ol; (E)-2-(3 -(3 -aminopropyl)styryl)phenol;
(E)-3-(5-(2,6-dichlorostyryl)-2-methoxyphenyl)propan-l
-amine; (R,E)- 1-amino-3 -(3
-(2,6-dichlorostyryl)phenyl)propan-2-ol;
(S,E)-1-amino-3-(3-(2,6-dichlorostyryl)phenyl)propan-2
-ol; (E/Z)-(3 -(3 -(2,6-diethoxystyryl)phenyl)propan-
1-amine; (E)-3 -(3 -(2-ethoxystyryl)phenyl)propan-
1-amine; (E/Z)-3-(3-(2-isopropoxystyryl)phenyl)propan-
1-amine; (E)-3 -amino- 1-(3
-(2,6-dichlorostyryl)phenyl)propan- 1-one;
(E)-1-amino-3-(3-(2,6-dichlorostyryl)phenyl)propan-2-o
ne ; (R,E)-3 -amino- 1-(3
-(2,6-dichlorostyryl)phenyl)propan- 1-ol; (S,E)-3
-amino- 1-(3 -(2,6-dichlorostyryl)phenyl)propan- 1-ol;
(S,E)-3-(3-(2,6-dichlorostyryl)phenyl)-2-fluoropropan-
l -amine;
(E)-3-(3-(2,6-dichlorostyryl)phenyl)-2,2-difluoropropa
n-l -amine; (Z)-3-(3-(2-(2 -methoxyethoxy)
styryl)phenyl) -propan- 1-amine; (E)-3 -(3 -(3
-methoxystyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(4-chlorostyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(2-(biphenyl-2-yl)vinyl)phenyl)propan- 1-amine; (E)-3
-(3 -(3 -chlorostyryl)phenyl)propan- 1-amine; (E)-3
-(3 -(2-butoxystyryl)phenyl)propan- 1-amine; (E)-3 -(3
-(4-methoxystyryl)phenyl)propan- 1-amine; (Z)-3 -(3
-(2-Propoxystyryl)phenyl)propan- 1-amine;
(E)-3-(5-(2-Chloro-6-(methylthio)
styryl)-2-methoxyphenyl)propan- 1-amine; (E)-3 -(3
-(2-(1-methoxynaphthalen-2-yl)vinyl)phenyl)propan-
1-amine; (Z)-3 -(3 -(2-(naphthalen-
1-yl)vinyl)phenyl)propan- 1-amine; (Z)-3 -(3 -(2-(3
-methoxynaphthalen-2-yl)vinyl)phenyl)propan- 1-amine;
(E/Z)-3 -(3 -(2-(2-methoxynaphthalen-
1-yl)vinyl)phenyl)propan- 1-amine;
(E)-2-amino-N-(3-(2,6-dimethylstyryl)phenyl)acetamide;
(E)-2-(3-(2,6-dimethylstyryl)phenylthio)ethanamine;
(E)-2-(3-(2,6-dimethylstyryl)phenylsulf
nyl)ethanamine;
(E)-2-(3-(2,6-dimethylstyryl)phenylsulfonyl)ethanamine
; (E)-3 -(3 -(2,6-dimethylstyryl)phenyl)prop-2-en-
1-amine; (E)-4-(3-(3-(2,6
-dimethylstyryl)phenyl)propyl)morpholine ;
(Z)-4-(3-(3-(2,6
-dimethylstyryl)phenyl)propyl)morpholine ; (E)- 1-(3
-(3 -(2,6-dimethylstyryl)phenyl)propyl)pyrrolidine;
(Z)- 1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)pyrrolidine; (E)-
1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)piperidine; (Z)-
1-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)piperidine; (E)-3
-(3 -(2,6-dimethylstyryl)phenyl)-N-methylpropan-
1-amine; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)-N-methylpropan- 1-amine;
(E)-3 -(3
-(2,6-dimethylstyryl)phenyl)-N,N-dimethylpropan-
1-amine; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)-N,N-dimethylpropan-
1-amine; (E/Z)-N-(3 -(3
-(2,6-dimethylstyryl)phenyl)propyl)acetamide; (E)-
1-(3 -(3 -aminopropyl)styryl)cyclohexanol; (E)- 1-(3
-(3 -aminopropyl)styryl)cyclopentanol; (E)- 1-(3 -(3
-aminopropyl)styryl)cycloheptanol; (E)-3-(3-(2-
cyclohexylvinyl)phenyl)propan- 1-amine ; (E)-3 -(3
-(2-cyclopentylvinyl)phenyl)propan- 1-amine; (E)-3 -(3
-(2-cycloheptylvinyl)phenyl)propan- 1-amine;
(E)-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)propan-l -amine; (E)-3 -amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (S,E)-3 -amino-
1-(3-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (R,E)-3 -Amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (E)-2-methyl-3 -(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine;
(E)-3-(3-(2-(2,6,6 -trimethylcy clohex-
1-enyl)vinyl)phenyl)butan- 1-amine ; (E)-3
-(2-methyl-5-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine;
(E/Z)-4-amino-2-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)
vinyl)plienyl)butan-2-ol; (E)-3 -fluoro-3 -(3-(2-(2,
6,6-trimethylcy clohex- 1-enyl)vinyl)phenyl)propan-
1-amine; (E)-4-amino- 1,1,1 -trilluoro-2-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)butan-2-ol; (E)-3
-amino-2,2-dimethyl- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (E)-3
-amino-2-methyl- 1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-ol; (E)- 1-(3
-(2-(2,6,6-trimethylcy clohex-
1-enyl)vinyl)phenyl)propane- 1,3-diamine;
(E)-4,4,4-trifluoro-3 -(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)butan- 1-amine; (E)-3 -methoxy-3
-(3 -(2-(2,6,6-trimethylcy clohex-
1-enyl)vinyl)phenyl)propan- 1-amine;
(E)-4-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)butan-2-amine; (E)-
1-amino-3-(3-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan-2-ol; (E)-2-(3 -(3
-(2-(2,6,6-trimethylcy clohex-
1-enyl)vinyl)phenyl)propylamino)ethanol; (E)-3
-methoxy-N-methyl-3 -(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-amine;(E)-3 -amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one; (E)-3
-amino-2,2-dimethyl- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one; (E)-3
-amino-2-methyl- 1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one; (E)-3
-amino-2-fluoro- 1-(3 -(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one;
(E)-2-(3-(2-(2,6,6-trimethylcyclohex-l-enyl)vinyl)phen
oxy)ethanamine;
(E)-2-amino-N-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vi
nyl)phenyl)acetamide;
(E)-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)prop-2-yn-l -amine;
(E)-2-fluoro-3-(3-((E)-2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)prop-2-en- 1-amine;
(E)-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)prop-2-yn-l -amine;
(E)-2-fluoro-3-(3-((E)-2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)prop-2-en- 1-amine; (E)-3 -(3
-(pent- 1-enyl)phenyl)propan- 1-amine; (E)-3 -(3
-(hept- 1-enyl)phenyl)propan- 1-amine; (E)-3 -(3
-(non-4-en-5-yl)phenyl)propan- 1-amine; (E)-4-(3 -(3
-aminopropyl)phenyl)-2-methylbut-3 -en-2-ol; (E)-4-(3
-(3 -aminopropyl)styryl)heptan-4-ol; (E)- 1-(3 -(3
-aminopropyl)phenyl)hex- 1-en-3-ol;
(E)-4-(3-(2-aminoethoxy)styryl)heptan-4-ol; (E)-I
-(3-(3 -aminopropyl)phenyl)-3 -ethylpent- 1-en-3 -ol;
(E)-3 -(3 -(3 -aminopropyl)phenyl)prop-2-en- 1-ol;
(E)-3 -(3 -(3 -methoxyprop- 1-enyl)phenyl)propan-
1-amine;
(E)-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phenyl
)methanamine; (E)-1-(3-(2,6-dimethylstyryl)phenyl)
-N,N-dimethylmethanamine ;
(E)-4-(3-(2,6-dimethylstyryl)phenyl)butan-l -amine;
(E)-2-(3 -(2,6-dimethylstyryl)phenyl)ethanamine ;
(E)-2-(3 -(2,6-dimethylstyryl)benzylamino)ethanol;
(E)-3-(3-(2,6-dimethylstyryl)phenyl)
-3-hydroxypropanimidamide ;
(E)-3-hydroxy-3-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)
vinyl)phenyl)propanimidamide; (Z)-3 -amino- 1-(3
-(2,6-dimethylstyryl)phenyl)propan- 1-one oxime; (Z)-3
-amino- 1-(3 -((E)-2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)propan- 1-one oxime ; (Z)-3 -(3
-(2,6-dimethylstyryl)phenyl)-3 -hydrazonopropan-
1-amine;
(Z)-3-hydrazono-3-(3-((E)-2-(2,6,6-trimethylcyclohex-1
-enyl)vinyl)phenyl)propan-l -amine;
(E)-2-(3-(2,6-dimethylstyryl)phenyl)ethanamine;
(E)-2-(3-(2-(2,6,6-trimethylcyclohex-1-enyl)vinyl)phen
yl)ethanamine; (E)-2-amino- 1-(3
-(2,6-dimethylstyryl)phenyl)ethanol; (E)-2-amino- 1-(3
-(2-(2,6,6-trimethylcyclohex-
1-enyl)vinyl)phenyl)ethanol; (E)- 1-(3 -(3
-aminopropyl)phenyl)-3 -methylhex- 1-en-3-ol; and (E)-
1-(3 -(3 -aminopropyl)phenyl)-3 -ethylhex- 1-en-3-ol.
[00182] In an additional embodiment is a
pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound
disclosed herein, including a compound of any one of
Formula (A)-(K).[00183] In yet another embodiment is a
compound that inhibits 11-cis-retinol production with
an IC50 of about IuM or less when assayed in vitro,
utilizing extract of cells that express RPE65 and
LRAT, wherein the extract further comprises CRALBP,
wherein the compound is stable in solution for at
least about 1 week at room 



temperature. In a specific embodiment, the compound
inhibits 11-cis-retinol production with an IC50 of
about 100 nM or less when assayed in vitro, utilizing
extract of cells that express RPE65 and LRAT, wherein
the extract further comprises CRALBP, wherein the
compound is stable in solution for at least about 1
week at room temperature. In a further embodiment, the
compound inhibits 11-cis-retinol production with an
IC50 of about 10 nM or less when assayed in vitro,
utilizing extract of cells that express RPE65 and
LRAT, wherein the extract further comprises CRALBP,
wherein the compound is stable in solution for at
least about 1 week at room temperature. [00184] In an
additional embodiment is a non-retinoid compound that
inhibits an isomerase reaction resulting in production
of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED50
value of 1 mg/kg or less when administered to a
subject. In a further embodiment is a non-retinoid
compound of wherein the ED50 value is measured after
administering a single dose of the compound to said
subject for about 2 hours or longer. In an additional
embodiment the compound is a styrenyl compound. In a
further embodiment the compound is a non-retinoid
compound. [00185] In a further embodiment is a
pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound
that inhibits 11-cis-retinol production with an IC50
of about IuM or less when assayed in vitro, utilizing
extract of cells that express RPE65 and LRAT, wherein
the extract further comprises CRALBP, wherein the
compound is stable in solution for at least about 1
week at room temperature. In an additional embodiment
is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a non-retinoid
compound that inhibits an isomerase reaction resulting
in production of 11-cis retinol, wherein said
isomerase reaction occurs in RPE, and wherein said
compound has an ED50 value of 1 mg/kg or less when
administered to a subject. [00186] In a specific
embodiment is a method of modulating chromophore flux
in a retinoid cycle comprising introducing into a
subject a compound disclosed herein, including a
compound of any one of Formula (A)-(K). In a further
embodiment the method results in a reduction of
lipofuscin pigment accumulated in an eye of the
subject. In yet another embodiment the lipofuscin
pigment is N-retinylidene-N-retinyl-ethanolamine
(A2E). [00187] In yet another embodiment is a method
for treating an ophthalmic disease or disorder in a
subject, comprising administering to the subject the
pharmaceutical composition described herein. In a
further embodiment, the ophthalmic disease or disorder
is age-related macular degeneration or Stargardt's
macular dystrophy. In yet another embodiment the
method results in a reduction of lipofuscin pigment
accumulated in an eye of the subject. In yet another
embodiment the lipofuscin pigment is
N-retinylidene-N-retinylethanolamine (A2E). [00188] In
additional embodiments, the ophthalmic disease or
disorder is selected from retinal detachment,
hemorrhagic retinopathy, retinitis pigmentosa,
cone-rod dystrophy, Sorsby's fundus dystrophy, optic
neuropathy, inflammatory retinal disease, diabetic
retinopathy, diabetic maculopathy, retinal blood
vessel occlusion, retinopathy of prematurity, or
ischemia reperfusion related retinal injury,
proliferative vitreoretinopathy, retinal dystrophy,
hereditary optic neuropathy, Sorsby's fundus
dystrophy, uveitis, a retinal injury, a retinal
disorder associated with Alzheimer's disease, a
retinal disorder associated with multiplesclerosis, a
retinal disorder associated with Parkinson's disease,
a retinal disorder associated with viral infection, a
retinal disorder related to light overexposure,
myopia, and a retinal disorder associated with AIDS.
[00189] In a further embodiment is a method of
inhibiting dark adaptation of a rod photoreceptor cell
of the retina comprising contacting the retina with a
compound disclosed herein, including a compound of any
one of Formula (A)-(K). [00190] In an additional
embodiment is a method of inhibiting regeneration of
rhodopsin in a rod photoreceptor cell of the retina
comprising contacting the retina with the compound of
Formula (A), a compound that inhibits 11-cis-retinol
production with an IC50 of about IuM or less when
assayed in vitro, utilizing extract of cells that
express RPE65 and LRAT, wherein the extract further
comprises CRALBP, wherein the compound is stable in
solution for at least about 1 week at room
temperature, or a A non-retinoid compound that
inhibits an isomerase reaction resulting in production
of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED50
value of 1 mg/kg or less when administered to a
subject. [00191] In a further embodiment is a method
of reducing ischemia in an eye of a subject comprising
administering to the subject the pharmaceutical
composition of the compound of Formula (A), a compound
that inhibits 11-cis-retinol production with an IC50
of about IuM or less when assayed in vitro, utilizing
extract of cells that express RPE65 and LRAT, wherein
the extract further comprises CRALBP, wherein the
compound is stable in solution for at least about 1
week at room temperature, or a A non-retinoid compound
that inhibits an isomerase reaction resulting in
production of 11-cis retinol, wherein said isomerase
reaction occurs in RPE, and wherein said compound has
an ED50 value of 1 mg/kg or less when administered to
a subject. In a further embodiment, the pharmaceutical
composition is administered under conditions and at a
time sufficient to inhibit dark adaptation of a rod
photoreceptor cell, thereby reducing ischemia in the
eye. [00192] In a further embodiment is a method of
inhibiting neovascularization in the retina of an eye
of a subject comprising administering to the subject
the pharmaceutical composition of a compound of
Formula (A). In a specific embodiment, the
pharmaceutical composition is administered under
conditions and at a time sufficient to inhibit dark
adaptation of a rod photoreceptor cell, thereby
inhibiting neovascularization in the retina. [00193]
In a further embodiment is a method of inhibiting
degeneration of a retinal cell in a retina comprising
contacting the retina with the compound of the
compound of Formula (A), a compound that inhibits
11-cisretinol production with an IC50 of about IuM or
less when assayed in vitro, utilizing extract of cells
that express RPE65 and LRAT, wherein the extract
further comprises CRALBP, wherein the compound is
stable in solution for at least about 1 week at room
temperature, or a a non-retinoid compound that
inhibits an isomerase reaction resulting in production
of 11-cis retinol, wherein said isomerase reaction
occurs in RPE, and wherein said compound has an ED50
value of 1 mg/kg or less when administered to a
subject. In a further embodiment, the pharmaceutical
composition is administered under conditions and at a
time sufficient to inhibit dark adaptation of a rod
photoreceptor cell, thereby reducing ischemia in the
eye. In a specific embodiment is the method wherein
the retinal cell is a retinal neuronal cell. In a
certain embodiment, the retinal neuronal cell is a
photoreceptor cell.[00194] Thus, the compounds can be
represented by Formula (I): Formula (I) [00195] as an
isolated E or Z stereoisomer or a mixture of E and Z
stereoisomers, as a tautomer or a mixture of
tautomers, or as a pharmaceutically acceptable salt,
hydrate, solvate, iV-oxide or prodrug thereof,
wherein: [00196] R1 and R2 are each the same or
different and independently hydrogen or alkyl; [00197]
R3, R4, R5 and R are each the same or different and
independently hydrogen, halogen, -OR12, alkyl or
fluoroalkyl; [00198] R7 and R8 are each the same or
different and independently hydrogen or alkyl; [00199]
R9 is hydrogen, alkyl, carbocyclyl or -C(O)R 13 ;
[00200] R10 is hydrogen or alkyl; or [00201] R9 and
R10 , together with the nitrogen atom to which they
are attached, form an iV-heterocyclyl; [00202] R1 1 is
alkyl, alkenyl, aryl, carbocyclyl, heteroaryl or
heterocyclyl; [00203] R12 is hydrogen or alkyl;
[00204] R13 is alkyl, carbocyclyl or aryl; [00205] W
is -C(R 14)(R15)-, -O-, -S-, -S(O)-, -S(O) 2- or
-N(R12)-; [00206] Y is -C(R 16)(R17)-; [00207] R1 and
R1 are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, -OR12 ,
-NR18R19 or carbocyclyl; or [00208] R14 and R15 form
an oxo; [00209] R1 and R1 are each the same or
different and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR12 , -NR18R19 or carbocyclyl; or
[00210] R1 and R17 form an oxo; or [00211] R14 and R1
together form a direct bond to provide a double bond
connecting W and Y; or [00212] R14 and R1 together
form a direct bond, and R15 and R17 together form a
direct bond to provide a triple bond connecting W and
Y; [00213] R18 and R19 are each the same or different
and independently hydrogen, alkyl, carbocyclyl, or
-C(O)R 13 , [00214] provided that when R11 is phenyl,
the compound of Formula (I) is not: [00215]
2-amino-iV-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]acetamide; [00216]
(2S,3R)-
-amino-3-hydroxy-JV-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)-ethenyl]phenyl]- butanamide; [00217]
L-glutamic acid, l-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] ester; [00218]
glycine,
3-hydroxy-5-[(1E)-2-(4-hydroxyphenyl)ethenyl]phenyl
ester; [00219] (2
)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl] propanamide; [00220]
(2S)-2-amino-3-hydroxy-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]propanamide;[00221]
(2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-4-methylpentanamide;
[00222] (2S)-2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenyl]-3-methylbutanamide;
or [00223] 2-amino-N-[2-methoxy-5-[(lZ)-2-(3,4,5-
trimethoxyphenyl)ethenyl]phenylbutanamide.[00224] In
one embodiment, R1 is hydrogen, and compound has a
structure of Formula (Ia): 



[00225] as an isolated E or Z stereoisomer or a
mixture of E and Z stereoisomers, as a tautomer or a
mixture of tautomers, or as a pharmaceutically
acceptable salt, hydrate, solvate, iV-oxide or prodrug
thereof, wherein [00226] R2 is H or C1-C6 alkyl;
[00227] each of R3, R4, R5, and R6 is the same or
different and independently hydrogen, C1-C6 alkyl, or
C1-C6 alkoxy; [00228] R7 is H or C1-C6 alkyl; [00229]
R9 is hydrogen, C1-C6 alkyl, -(CH2) OH wherein n is
1-6, or -C(K))R 13 ; [00230] R10 is hydrogen or C1-C6
alkyl; or [00231] R9 and R1O, together with the
nitrogen atom to which they are attached, form an
iV-heterocyclyl; [00232] Wis -C(R 14)(R15)-, -O-, -S-,
-S(K))-, -S(=O)2- or -N(H)-; [00233] Y is -C(R
16)(R17)-; [00234] R12 is hydrogen or C1-C6 alkyl;
[00235] R13 is C1-C6 alkyl; [00236] R14 and R15 are
each the same or different and independently hydrogen,
halogen, C1-C6 alkyl, fluoroalkyl, -OR12, -NH2; or
[00237] R14 and R15 form an oxo; [00238] R16 and R17
are each the same or different and independently
hydrogen, halogen, C1-C6 alkyl, -OR12 ; [00239] or R16
and R17 form an oxo; [00240] R14 and R16 together form
a direct bond to provide a double bond connecting W
and Y; or [00241] R14 and R16 together form a direct
bond, and R15 and R17 together form a direct bond to
provide a triple bond connecting W and Y; and [00242]
R1 1 is alkyl; phenyl substituted with alkyl, -OR12 ,
-O(CH2) OCH3 wherein n is 1-6, alkenyl, alkynyl,
halogen, fluoroalkyl, phenyl, -SCH3, or aralkyl;
naphthenyl naphthenyl optionally substituted with
alkyl, halogen, or -OR12 ; carbocyclyl; cyclohexenyl
optionally substituted with alkyl, [00243] provided
that R11 is not 3,4,5-tri-methoxyphenyl. [00244] In a
specific embodiment, R2 is hydrogen or "-butyl.
[00245] In certain specific embodiments, halogen is
chloro or fluoro. [00246] In other specific
embodiments, each of R3, R4, R5, and R6 is the same or
different and independently hydrogen, methyl or
methoxy. In certain specific embodiments, at least two
of R3, R4, R5, and R6 are hydrogen. In other certain
specific embodiments, at least one of R3, R4, R5, and
R6 is methyl or methoxy.[00247] In a specific
embodiment, R9 is -(CH2) OH wherein n is 2. In other
specific embodiments, R is - C(=O)R13 wherein R13 is
methyl. [00248] In another specific embodiment, each
of R9 and R10 the same or different and independently
hydrogen or methyl. In other specific embodiments,
each of R and R1ois hydrogen. [00249] In other
specific embodiments, when W is -C(R 1 )(R1 )-, R and
R15 are each the same or different and independently
hydrogen, fluoro, methyl, ethyl, trifluoromethyl, -OH,
-OHCH3, or -NH2. In certain specific embodiments each
of R14 and R15 is hydrogen. [00250] In yet other
specific embodiments Y is-CH 2-, -CH(CH3)-, -CH(CH
)2-, -CHOH-, -CHF-, -CF2-, or - C(=O)-. [00251] In
other specific embodiments, R1 1 is phenyl substituted
with alkyl, -OR12, -O(CH2) OCH3 wherein n is 1-6,
alkenyl, alkynyl, halogen, fluoroalkyl, phenyl, or
-SCH3. In other certain specific embodiments, halogen
is chloro. In yet other specific embodiments, n is 2.
[00252] In other embodiments, R11 is naphthenyl
substituted with -OR12 , wherein R12 is hydrogen or
C1-C alkyl. In yet another specific embodiment, R11 is
cyclohexenyl optionally substituted with C1-C alkyl;
in another specific embodiment, R11 is
tri-methyl-cyclohexenyl. In other specific
embodiments, R11 is alkyl optionally substituted with
-OR12 wherein R12 is hydrogen or C1-C alkyl. [00253]
One embodiment provides a compound having a structure
of Formula (I) wherein R11 is aryl or carbocyclyl, as
defined herein. [00254] A further embodiment provides
a compound having a structure of Formula (I) wherein
R11 is aryl, which has a structure of Formula (II):
Formula (II) [00255] as an isolated E or Z
stereoisomer or a mixture of E and Z stereoisomers, as
a tautomer or a mixture of tautomers, or as a
pharmaceutically acceptable salt, hydrate, solvate,
iV-oxide or prodrug thereof, wherein: [00256] R1 and
R2 are each the same or different and independently
hydrogen or alkyl; [00257] R3, R4, R5 and R6 are each
the same or different and independently hydrogen,
halogen, -OR12, alkyl or fluoroalkyl; [00258] R7 and
R8 are each the same or different and independently
hydrogen or alkyl; [00259] R9 is hydrogen, alkyl,
carbocyclyl or -C(O)R 13 ; [00260] R10 is hydrogen or
alkyl; or [00261] R9 and R1O, together with the
nitrogen atom to which they are attached, form an
iV-heterocyclyl; [00262] R12 is hydrogen or alkyl;
[00263] R13 is alkyl, carbocyclyl or aryl; [00264] W
is -C(R 14)(R15)-, -O-, -S-, -S(=O)-, -S(O) 2- or
-N(R12)-; [00265] YiS-C(R 16)(R17)-;[00266] R and R1
are each the same or different and independently
hydrogen, halogen, alkyl, fluoroalkyl, -OR12 ,
-NR18R19 or carbocyclyl; or [00267] R14 and R15 form
an oxo; [00268] R and Rn are each the same or
different and independently hydrogen, halogen, alkyl,
fluoroalkyl, -OR1 , -NR18R19 or carbocyclyl; or
[00269] R and Rn form an oxo; or [00270] R1 and R
together form a direct bond to provide a double bond
connecting W and Y; or [00271] R14 and R together form
a direct bond, and R1 and R together form a direct
bond to provide a triple bond connecting W and Y;
[00272] R18 and R19 are each the same or different and
independently hydrogen, alkyl, carbocyclyl, or
-C(=O)R13 , [00273] t is 0, 1, 2, 3, 4 or 5; and
[00274] each R20 is the same or different and
independently alkyl, -OR12, -SR12 , alkenyl, alkynyl,
halo, fluoroalkyl, aryl or aralkyl, or [00275] two
adjacent R20, together with the two carbon atoms to
which they are attached, form a fused phenyl ring.
[00276] In one embodiment, each of R9 and R10 is
hydrogen and the compound has a structure of Formula
(Ha): Formula (Ha) [00277] In one embodiment, W is-C(R
14)(R15)- and the linkage -W-Y-C(R7)(R8)- is an
alkylene chain. Thus, the compound has a structure of
Formula (lib): Formula (lib) [00278] as an isolated E
or Z stereoisomer or a mixture of E and Z
stereoisomers, as a tautomer or a mixture of
tautomers, or as a pharmaceutically acceptable salt,
hydrate, solvate, iV-oxide or prodrug thereof,
wherein: [00279] R1 and R2 are each the same or
different and independently hydrogen or alkyl; [00280]
R3, R4, R5 and R are each the same or different and
independently hydrogen, halogen, -OR12, alkyl or
fluoroalkyl; TABLE 1METHODS AND APPARATUS FOR
PREDICTING A CHANNEL QUALITY INDICATOR IN A
COMMUNICATION SYSTEM Claim of Priority under 35 U.S.C.
119 [0001] The present Application for Patent claims
priority to Provisional Application No. 60/915,004
entitled "CHANNEL QUALITY INDICATOR (CQI) PREDICTION
IN A COMMUNICATION SYSTEM" filed April 30, 2007, and
assigned to the assignee hereof and hereby expressly
incorporated by reference herein. BACKGROUND Field
[0002] The present disclosure generally relates to
methods and apparatus for predicting a channel quality
indicator (CQI) in a communication system, and more
particularly to predicting a CQI for a receiver based
on a function of different CQI values. Background
[0003] Channel state estimation and feedback of the
channel state estimation are essential components of
current and future wireless systems, such as High
Speed Downlink Packet Access (HSDPA), Evolution Data
Only/Optimized (EVDO), Ultra Mobile Broadband (UMB),
and other similar systems. In such systems, the
receiver at a device estimates a Channel Quality
Indicator (CQI), e.g., a Signal-to-Noise Ratio (SNR)
of the channel, and feeds it back to the transmitter
of the device for proper scheduling. [0004] An
emerging trend in wireless receivers, however, is to
use advanced offline or delayed receivers, which store
samples for a period of time and then process these
stored samples in batches using an equalizer,
interference cancellation receiver, or other similar
receiver. This approach, however, introduces
significant delay due to waiting 



that occurs for the batch data to arrive, and due to
computing parameters of the receiver. In addition,
delay is introduced due to the particular application
of the receiver (i.e., equalizer filtering, or
interference cancellation). [0005] A fundamental issue
that arises is that such processing delay causes the
CQI of the delayed receiver fed back to the
transmitter to become stale (i.e., not current). For
example, if the receiver chain introduces a Dt time
delay, then the reported CQI at a current time t + Dt
would be based on channel conditions at previous time
t . Stale CQIreporting degrades the CQI-based
scheduling performance and makes passing conformance
tests problematic. SUMMARY [0006] According to an
aspect, a method for determining a predictive channel
quality indicator for a receiver in a communication
system is disclosed. The method includes determining
at least one first channel quality indicator from a
first receiver, and determining at least one second
channel quality indicator from a second receiver. The
method further includes calculating the predictive
channel quality indicator through a function of the at
least one first channel quality indicator and the at
least one second channel quality indicator. [0007]
According to another aspect, an apparatus for
determining a predictive channel quality indicator for
a receiver in a communication system is disclosed. The
apparatus features at least one processor configured
to determine at least one first channel quality
indicator from a first receiver and at least one
second quality channel indicator from a second
receiver. The processor is further configured to
calculate the predictive channel quality indicator
through a function of the at least one first channel
quality indicator and the at least one second quality
channel indicator. The apparatus also includes a
memory coupled to the at least one processor. [0008]
According to yet another aspect, an apparatus for
determining a predictive channel quality indicator for
a receiver in a communication system is disclosed. The
apparatus includes means for determining at least one
first channel quality indicator from a first receiver,
and means for determining at least one second quality
channel indicator from a second receiver. The
apparatus also includes means for calculating the
predictive channel quality indicator through a
function of the at least one first channel quality
indicator and the at least one second quality channel
indicator. [0009] In still one other aspect, the
present disclosure features a computer program product
including computer-readable medium. The medium include
code for causing a computer to determine at least one
first channel quality indicator from a first receiver,
code for causing a computer to determine at least one
second quality channel indicator from a second
receiver, and code for causing a computer to calculate
the predictive channel quality indicator through a
function of the at least one first channel quality
indicator and the at least one second quality channel
indicator.BRIEF DESCRIPTION OF THE DRAWINGS [0010]
FIG. 1 is a block diagram of an apparatus used in a
communication system for predicting a channel quality
indicator. [0011] FIG. 2 is a graph of channel quality
indicator values over time from both delayed and
non-delayed receivers. [0012] FIG. 3 is a flowchart of
a method for predicting a channel quality indicator.
[0013] FIG. 4 is a block diagram of another apparatus
used in a communication system for predicting a
channel quality indicator. DETAILED DESCRIPTION [0014]
The present application discloses methods and
apparatus to predict the Channel Quality Indicator
(CQI) for a receiver (or more particularly, a delayed
receiver) in a communication system in order to
mitigate problems due to processing delay. In
particular, the disclosed methods and apparatus not
only use a currently available CQI of a delayed
receiver, but also utilize another set of CQIs
obtained from a non-delayed receiver as well. The two
types or groups of CQIs obtained from the respective
receivers are optimally combined according to a
predefined function of the CQFs to more optimally
predict the CQI for the receiver (i.e., the delayed
receiver) for feed back to the transmitter. [0015]
Turning to FIG. 1, an apparatus 100, such as a user
equipment (UE) as example, is illustrated that may be
utilized to predict CQI for a receiver. Apparatus 100
includes a receiver 102 that receives wireless
communication signals. According to an aspect,
receiver 102 includes a delayed receiver unit or
module 104 that receives the incoming signals and
performs processing as described previously; i.e.,
batch processing using an equalizer or interference
cancellation receiver which add processing delays..
The receiver unit or module 104 is configured, at
least in part, to calculate or determine a CQI value
(hereinafter termed delayed receiver CQI or D CQI).
[0016] Receiver 102 also includes a non-delayed
receiver unit or module 106, which may be configured
to simultaneously process (i.e., to the delayed
receiver unit 104) the received communication signals
and to calculate a non-delayed CQI (hereinafter termed
non-delayed receiver CQI or ND CQI). In an aspect, the
non-delayed receiver unit or module 106 may be
implemented with an on-time receiver (OTR) or online
receiver. Ingeneral, however, the non-delayed receiver
unit 106 may be implemented by any receiver whose
time-line is not delayed or, at minimum, is delayed
less than that of the delayed receiver unit 104.
Furthermore, non-delayed receiver 106 may be
implemented by a traditional RAKE receiver, such as
those known a Code Division Multiplexed Access (CDMA)
modems. [0017] In an aspect, the non-delayed receiver
unit 106 is configured to calculated CQI values
periodically at essentially each current periodic time
(i.e., without a significant delay) and store or
buffer those values for a prescribed amount of time.
Thus, in an aspect at least the CQI values determined
a latest time (termed t + Dt) and at a last previous
periodic time (termed t) can be derived from
non-delayed receiver unit 106. It is noted that time t
is generic and is not limited to a particular unit of
time. Additionally, Dt is generic change or passage of
time also not necessarily limited to a particular
quantitative amount. [0018] A CQI value 108 is output
by delayed receiver unit 104 to a CQI Predictive Unit
110. The CQI, according to one example, is the CQI
determined for time t (i.e., D CQI(t)). Two or more
non-delayed CQI values 112 are also output to CQI
Predictive Unit 110 by the non-delayed receiver unit
106. The values 112 may include the nondelayed CQI
value determined previously at time t (i.e., ND
CQI(t)) and a presently determined non-delayed CQI
value at time t + Dt (i.e., ND_CQI(t+ Dt). [0019] The
CQI Prediction unit 110 receives the input CQIs 108,
112 and calculates any one of various contemplated
predictive functions using these values. The
predictive function yields a predicted CQI for the
delayed receiver at a current time (i.e., DR_CQI(t +
Dt)). Various examples of predictive functions will be
discussed later in more detail. [0020] As further
illustrated in FIG. 1, CQI Predictive Unit 110 outputs
the determined predicted CQI for the delayed receiver
(i.e., DR_CQI(t + Dt)) over a communication link 114
(e.g., a wireless uplink) to provide feedback to a
transmitter 116 , which may be a Node B transmitter
serving device 100 within a communication system. The
transmitter 116 includes or is in communication with a
scheduler 118, which performs scheduling of system
resources for the transmitter 116. By providing a
predicted CQI for a current time, the transmitter 116
will more likely make scheduling decisions based on a
less stale CQI compared to basing scheduling decisions
only on D_CQI(t).[0021] As is illustrated in FIG. 2,
the D CQI is roughly one time-unit (e.g., Dt) delayed
from a current time (t + Dt). Therefore, the goal of
the D CQI prediction is to predict an upcoming D CQI
one time -unit later (i.e., D_CQI(t + Dt) indicated by
point 200 in FIG. 2) by using the currently available
D CQI (i.e., D CQI(t) or approximately the CQI value
at point 202 in FIG. 2) and other current and past ND
CQI data from the non-delayed receiver (e.g.,
approximately the CQI values of points 204 and 206 of
curve ND CQI in FIG. 2). Assuming that D CQI(t) is
available at time t + Dt from the delayed receiver and
that ND_CQI(t + Dt), and ND_CQI(t) are available from
the nondelayed receiver, a general form of a
prediction function may be expressed by following
equation (1): D_CQI predlcted (t + Dt) = a D CQI(t) +
b ND CQI(t + Dt) + c ND CQI(t) (1). [0022] The above
equation indicates that the predicted upcoming D_CQI
pred cted (i.e., D_CQI(t + Dt)) is predicted as a
linear combination of the previous D CQI (i.e., 



D CQI(t)), a current ND CQI (i.e., ND CQI(t + Dt)) and
the previous ND CQI (i.e., ND CQI(t)). The parameters
a, b , and c are linear combining coefficients that
ideally are optimized in an adaptive manner (depending
on mobility, geometry etc.). It is noted, however,
than according to an aspect where the implementation
may b e simplified, a fixed or predetermined
approximation to the optimal adaptive a, b , c
parameters is also contemplated. It is further noted
that, according to an aspect, optimal values for
parameters b or c could be zero, thus leaving only one
non-delayed CQI value (i.e., either ND_CQI(t + Dt) or
ND_CQI(t)) being used in determining D_CQI pred cted.
Accordingly, in such an aspect, only one ND CQI value
may need to be determined. [0023] In another example,
a further prediction function or method is
contemplated. In this example, it is again assumed
that D CQI(t) is available at time t + Dt from the
delayed receiver and that ND_CQI(t + Dt), and
ND_CQI(t) are available from the nondelayed receiver.
Assuming these known CQIs, it is contemplated that a
predictive estimate of D CQI may be formed by the
operation in equation (2) below. D C Q Ip ed cted (t +
Dt) = D CQI(t) + c (ND CQI(t ) - ND CQI(t+ Dt))
(2)[0024] Thus, the predicted D_CQI pred cted at time
t + Dt obtained by equation (2) is the earlier value
of the CQI of the delayed receiver (i.e., D CQI(t))
plus a correction factor that depends on how the
on-time or non-delayed CQI varied in the last period
Dt (i.e., the difference between ND_CQI(t) and
ND_CQI(t+ Dt)). The value c is a predetermined
constant used to optimally tailor the correction
factor to the particular system specifics. It is noted
that the method of equation (2) is beneficial in that
it is simple and unbiased. In particular, equation (2)
is simple in the sense that this kind of predictor may
cause fewer problems because it does not exactly "mix"
delayed and nondelayed CQIs, but rather simply uses
non-delayed CQI variation to adjust the delayed CQI.
[0025] It is also noted that constant values a , b ,
or c discussed above in connection with above
exemplary equations (1) or (2) can b e chosen
according to various adaptive algorithms such as
recursive least squares (RLS) or least mean squares
(LMS). [0026] According to an aspect, the parameters
a, b , and c can b e chosen according to a Mean Square
Error (MSE) criterion to minimize the prediction
error. In particular, the MSE may b e computed
according to the following equation: MSE =
Average(D_CQI(t+ Dt) - D_CQI pred cted(t+ Dt) ))2 (3)
[0027] In other words, the mean square error is the
average of the square o f the difference between the
estimated predictive CQI (i.e., D_CQI pred cted (t +
Dt)) and the actual CQI (i.e., D_CQI(t+ Dt)). As those
skilled in the art will appreciate, this results in a
simple optimization problem that can b e solved using
the least squares technique. [0028] In yet a further
aspect, the proposed CQI estimator can b e made
unbiased by infinite impulse response (HR) filtering
the difference of D CQI (e.g., D_CQI(t)) and the
predicted D CQI (e.g., D_CQI pred cted) according to
following relationship: unbiased_D_CQI pred cted(t +
Dt) = D CQI(t + Dt) + Filter [D CQI(t) - D_CQI(t+
Dt)]. (4) [0029] FIG. 3 illustrates flow chart of a
basic method that is utilized for the determining a
predictive CQI for a delayed receiver. After
initialization, method 300 includes block302 where at
least one first channel quality indicator is
determined from a first receiver. An example of this
process may include unit 106 of FIG. 1 determining at
least one non-delayed CQI and sending the CQI to
predictive unit 110 (i.e., in the example of one of
one of parameters b or c in equation (1) being set to
zero). Another example is unit 106 determining a
plurality of non-delayed CQIs for at least two
different times (e.g., t and t + Dt) and sending the
CQIs to predictive unit 110. [0030] In parallel or
simultaneous to the determinations of block 302, at
least one second quality channel indicator is
determined from a second receiver as illustrated by
block 304. An example of the process of block 304 may
include unit 104 of FIG. 1 determining at least one
delayed CQI and sending the CQI to predictive unit
110. [0031] After the plurality of first channel
quality indicators and the at least one second channel
quality indicators are determined in blocks 302 and
304, respectively, a predictive channel quality
indicator is calculated as shown by block 306. In
particular, the predictive CQI (D_CQIpredlcted) is
calculated through a function of the at least one
first channel quality indicator and the at least one
second quality channel indicator. The process of block
306 may be effected by CQI Predictive Unit 110
illustrated in FIG. 1, as an example. Furthermore,
examples of the specific function utilized may include
any one of the examples discussed above. [0032] After
the predictive CQI is calculated in block 306, the
method for determining this value (i.e., 300) is
complete for a particular time t + Dt . Accordingly,
although another block 308 is included to show that
the predicted CQI (D_CQIpredlcted) is used typically
as feedback to a transmitter Tx, such as transmitter
116 in the example of FIG. 1. This process in block
308, however, is not necessary for the practice of a
method 300 to determine a predictive CQI, and thus
block 308 is shown dashed, accordingly. It will also
be appreciated by those skilled in the art that the
process 300 may be repeated for each incremented time
period Dt for continuous feedback to a transmitter.
[0033] FIG. 4 illustrates another apparatus 400 that
may be determine and utilize a predictive channel
quality indicator in accordance with the present
disclosure. It is noted that apparatus 400 may
constitute a user device, base station, one or more
processors, or other applicable
hardware/software/firmware for use in a communication
system. As illustrated, the apparatus 400 includes a
central data bus 402, or similar device for linking
several circuits together. The circuits include a CPU
(CentralProcessing Unit) or a controller 404, receiver
circuits 406, and a memory unit 408, , which may all
communicate via bus 402. [0034] The receiver circuits
406 further include a Non-delayed CQI Module 412,
which is used to obtain the non-delayed CQI values
(e.g., ND CQI) as discussed previously, such as from a
non-delayed receiver (not shown explicitly) that is
also part of the receiver circuits 406. Receiver
circuits 406 also includes a Delayed CQI Module 414
that obtains delayed CQI values (e.g., D CQI) from the
delayed receiver (also not shown explicitly) that is
part of the receiver circuits 406. The CQI values
obtained by modules 412 and 414 may be communicated
via bus 402 to memory unit 408. In particular, the
memory unit 408 may include a Predictive CQI
Function/Module 416 as software (but not limited
thereto, and could also be firmware). The module 416
applies a predictive CQI function, such as any of the
previously disclosed algorithms and methods herein to
calculate the predictive CQI of a delayed receiver
(i.e., D CQIpredicted). [0035] Apparatus 400 may
communicate the D_CQI pred cted value to transmitter
418 via a wireless communication link 420. The
transmitter 418, in turn, may utilize D_CQI Pred cted
as feedback useful for scheduling system resources.
[0036] The CPU/controller 406 performs the function of
data management of the data bus 402 and further the
function of general data processing, including
executing the instructional contents of the memory
unit 408. It is noted here that instead of separately
implemented as shown in FIG. 4 as an alternative, any
number of the circuits or modules can be incorporated
as parts of the processor/CPU/controller 404. As a
further alternative, the entire apparatus 400 may be
implemented as an application specific integrated
circuit (ASIC) or similar apparatus. [0037] In the
example of FIG. 4, the memory unit 408 may be a RAM
(Random Access Memory) circuit. The exemplary
portions, such as the function 416, are software
routines, modules and/or data sets. The memory unit
408 can be tied to another memory circuit (not shown)
which either can be of the volatile or nonvolatile
type. As an alternative, the memory unit 408 can be
made of other circuit types, such as an EEPROM
(Electrically Erasable Programmable Read Only Memory),
an EPROM (Electrical Programmable Read Only Memory), a
ROM (Read Only Memory), an ASIC (Application Specific
Integrated Circuit), a magnetic disk, an optical disk,
and other computer-readable media well known in the
art.[0038] It is understood that the specific order or
hierarchy of steps in the processes disclosed is an
example of exemplary approaches. Based upon design
preferences, it is understood that the specific order
or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the
present disclosure. The accompanying method claims
present elements of the various steps in a sample
order, and are not meant to be limited to the specific
order or hierarchy presented. [0039] Those skilled in
the art will appreciate that information and signals
may be represented using any of a variety of different
technologies and techniques. For 



example, data, instructions, commands, information,
signals, bits, symbols, and chips that may be
referenced throughout the above description may be
represented by voltages, currents, electromagnetic
waves, magnetic fields or particles, optical fields or
particles, or any combination thereof. [0040] Those
skilled in the art will further appreciate that the
various illustrative logical blocks, modules,
circuits, and algorithm steps described in connection
with the embodiments disclosed herein may be
implemented as electronic hardware, computer software,
or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits,
means, and steps have been described above generally
in terms of their functionality. Whether such
functionality is implemented as hardware or software
depends upon the particular application and design
constraints imposed on the overall system. Those
skilled in the art may implement the described
functionality in varying ways for each particular
application, but such implementation decisions should
not be interpreted as causing a departure from the
scope of the present disclosure. [0041] The various
illustrative logical blocks, modules, and circuits
described in connection with the embodiments disclosed
herein may be implemented or performed with a general
purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general purpose processor may be a
microprocessor, but in the alternative, the processor
may be any conventional processor, controller,
microcontroller, or state machine. A processor may
also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a
microprocessor, a plurality ofmicroprocessors, one or
more microprocessors in conjunction with a DSP core,
or any other such configuration. [0042] The steps of a
method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly
in hardware, in a software module executed by a
processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, hard
disk, a removable disk, a CD-ROM, or any other form of
storage medium known in the art. An exemplary storage
medium (not shown) may be coupled to the processor
such the processor can read information from, and
write information to, the storage medium. In the
alternative, the storage medium may be integral to the
processor. The processor and the storage medium may
reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage medium may reside as discrete components in a
user terminal. [0043] In one or more exemplary
embodiments, the functions described may be
implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the
functions may be stored on or transmitted over as one
or more instructions or code on a computer-readable
medium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program
from one place to another. A storage media may be any
available media that can be accessed by a general
purpose or special purpose computer. By way of
example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can
be used to carry or store desired program code means
in the form of instructions or data structures and
that can be accessed by a general-purpose or
special-purpose computer, or a general-purpose or
special-purpose processor. Also, any connection is
properly termed a computer-readable medium. For
example, if the software is transmitted from a
website, server, or other remote source using a
coaxial cable, fiber optic cable, twisted pair,
digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted
pair, DSL, or wireless technologies such as infrared,
radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes
compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk and blu-ray disc
where disks usuallyreproduce data magnetically, while
discs reproduce data optically with lasers.
Combinations of the above should also be included
within the scope of computerreadable media. [0044] The
examples described above are merely exemplary and
those skilled in the art may now make numerous uses
of, and departures from, the above-described examples
without departing from the inventive concepts
disclosed herein. Various modifications to these
examples may be readily apparent to those skilled in
the art, and the generic principles defined herein may
be applied to other examples, e.g., in an instant
messaging service or any general wireless data
communication applications, without departing from the
spirit or scope of the novel aspects described herein.
Thus, the scope of the disclosure is not intended to
be limited to the examples shown herein but is to be
accorded the widest scope consistent with the
principles and novel features disclosed herein. It is
noted that the word "exemplary" is used exclusively
herein to mean "serving as an example, instance, or
illustration." Any example described herein as
"exemplary" is not necessarily to be construed as
preferred or advantageous over other examples.
Accordingly, the novel aspects described herein are to
be defined solely by the scope of the following
claims.CLAIMS WHAT IS CLAIMED IS: 1. A method for
determining a predictive channel quality indicator for
a receiver in a communication system, the method
comprising: determining at least one first channel
quality indicator from a first receiver; determining
at least one second channel quality indicator from a
second receiver; and calculating the predictive
channel quality indicator through a function of the at
least one first channel quality indicator and the at
least one second channel quality indicator. 2. The
method as defined in claim 1, wherein a plurality of
first channel quality indicators are determined and
each of the plurality occur at respective different
points in time. 3. The method as defined in claim 1,
wherein the first receiver is a non-delayed receiver.
4. The method as defined in claim 3, wherein the
non-delayed receiver is a rake receiver. 5. The method
as defined in claim 1, wherein the second receiver is
a delayed receiver. 6. The method as defined in claim
5, wherein the delayed receiver is an equalizer. 7.
The method as defined in claim 1, wherein the first
receiver is a rake receiver and the second receiver is
an equalizer. 8. The method as defined in claim 1,
wherein the function comprises: D CQI(t + Dt) = a D
CQI(t) + b ND CQI(t + Dt) + cND CQI(t) where D CQI(t +
Dt) is the predictive CQI at a time t + Dt, D CQI(t)
is the at least one second quality channel indicator
comprising a previous delayed CQI at time t, ND_CQI(t
+ Dt) is one the plurality of first channel quality
indicators comprising a nondelayed CQI at time t + Dt,
ND_CQI(t) is another one the plurality of first
channel quality indicators comprising a non-delayed
CQI at time t, and a, b, and c comprise predetermined
constant values. 9. The method as defined in claim 1,
wherein the function comprises: D CQI(t + Dt) = D
CQI(t) + c (ND CQI(t ) - ND CQI(t+ Dt)) where D CQI(t
+ Dt) is the predictive CQI at a time t + Dt, D CQI(t)
is the at least one second quality channel indicator
comprising a previous delayed CQI at time t, ND_CQI(t
+ Dt) is one the plurality of first channel quality
indicators comprising a nondelayed CQI at time t + Dt,
ND_CQI(t) is another one the plurality of first
channel quality indicators comprising a non-delayed
CQI at time t, and c comprises a predetermined
constant value. 10. An apparatus for determining a
predictive channel quality indicator for a receiver in
a communication system, the apparatus comprising: at
least one processor configured to: 



determine at least one first channel quality indicator
from a first receiver; determine at least one second
quality channel indicator from a second receiver; and
calculate the predictive channel quality indicator
through a function of the at least one first channel
quality indicator and the at least one second quality
channel indicator; and a memory coupled to the at
least one processor. 11. The apparatus as defined in
claim 10, wherein a plurality of first channel quality
indicators are determined and each of the plurality
occur at respective different points in time. 12. The
apparatus as defined in claim 10, wherein the first
receiver is a non-delayed receiver. 13. The apparatus
as defined in claim 12, wherein the non-delayed
receiver is a rake receiver.14. The apparatus as
defined in claim 10, wherein the second receiver is a
delayed receiver. 15. The apparatus as defined in
claim 14, wherein the delayed receiver is an
equalizer. 16. The apparatus as defined in claim 10,
wherein the first receiver is a rake receiver and the
second receiver is an equalizer. 17. The apparatus as
defined in claim 10, wherein the function comprises: D
CQI(t + Dt) = a D CQI(t) + b ND CQI(t + Dt) + c ND
CQI(t) where D CQI(t + Dt) is the predictive CQI at a
time t + Dt, D CQI(t) is the at least one second
quality channel indicator comprising a previous
delayed CQI at time t, ND_CQI(t + Dt) is one the
plurality of first channel quality indicators
comprising a nondelayed CQI at time t + Dt, ND_CQI(t)
is another one the plurality of first channel quality
indicators comprising a non-delayed CQI at time t, and
a, b, and c comprise predetermined constant values.
18. The apparatus as defined in claim 10, wherein the
function comprises: D CQI(t + Dt) = D CQI(t) + c (ND
CQI(t ) - ND CQI(t+ Dt)) where D CQI(t + Dt) is the
predictive CQI at a time t + Dt, D CQI(t) is the at
least one second quality channel indicator comprising
a previous delayed CQI at time t, ND_CQI(t + Dt) is
one the plurality of first channel quality indicators
comprising a nondelayed CQI at time t + Dt, ND_CQI(t)
is another one the plurality of first channel quality
indicators comprising a non-delayed CQI at time t, and
c comprises a predetermined constant value. 19. An
apparatus for determining a predictive channel quality
indicator for a receiver in a communication system,
the apparatus comprising: means for determining at
least one first channel quality indicator from a first
receiver; means for determining at least one second
quality channel indicator from a second receiver;
andmeans for calculating the predictive channel
quality indicator through a function of the at least
one first channel quality indicator and the at least
one second quality channel indicator. 20. The
apparatus as defined in claim 19, wherein a plurality
of first channel quality indicators are determined and
each of the plurality occur at respective different
points in time. 21. The apparatus as defined in claim
19, wherein the first receiver is a non-delayed
receiver. 22. The apparatus as defined in claim 21,
wherein the non-delayed receiver is a rake receiver.
23. The apparatus as defined in claim 19, wherein the
second receiver is a delayed receiver. 24. The
apparatus as defined in claim 23, wherein the delayed
receiver is an equalizer. 25. The apparatus as defined
in claim 19, wherein the first receiver is a rake
receiver and the second receiver is an equalizer. 26.
The apparatus as defined in claim 19, wherein the
function comprises: D CQI(t + Dt) = a D CQI(t) + b ND
CQI(t + Dt) + cND CQI(t) where D CQI(t + Dt) is the
predictive CQI at a time t + Dt, D CQI(t) is the at
least one second quality channel indicator comprising
a previous delayed CQI at time t, ND_CQI(t + Dt) is
one the plurality of first channel quality indicators
comprising a nondelayed CQI at time t + Dt, ND_CQI(t)
is another one the plurality of first channel quality
indicators comprising a non-delayed CQI at time t, and
a, b, and c comprise predetermined constant values.27.
The apparatus as defined in claim 19, wherein the
function comprises: D CQI(t + Dt) = D CQI(t) + c (ND
CQI(t ) - ND CQI(t+ Dt)) where D CQI(t + Dt) is the
predictive CQI at a time t + Dt, D CQI(t) is the at
least one second quality channel indicator comprising
a previous delayed CQI at time t, ND_CQI(t + Dt) is
one the plurality of first channel quality indicators
comprising a nondelayed CQI at time t + Dt, ND_CQI(t)
is another one the plurality of first channel quality
indicators comprising a non-delayed CQI at time t, and
c comprises a predetermined constant value. 28. A
computer program product, comprising:
computer-readable medium comprising: code for causing
a computer to determine at least one first channel
quality indicator from a first receiver; code for
causing a computer to determine at least one second
quality channel indicator from a second receiver; and
code for causing a computer to calculate the
predictive channel quality indicator through a
function of the at least one first channel quality
indicator and the at least one second quality channel
indicator. 29. The computer program product as defined
in claim 28, wherein a plurality of first channel
quality indicators are determined and each of the
plurality occur at respective different points in
time. 30. The computer program product as defined in
claim 28, wherein the first receiver is a non-delayed
receiver. 31. The computer program product as defined
in claim 30, wherein the non-delayed receiver is a
rake receiver. 32. The computer program product as
defined in claim 28, wherein the second receiver is a
delayed receiver. 33. The computer program product as
defined in claim 32, wherein the delayed receiver is
an equalizer.34. The apparatus as defined in claim 28,
wherein the first receiver is a rake receiver and the
second receiver is an equalizer. 35. The computer
program product as defined in claim 28, wherein the
code for causing a computer to calculate the
predictive channel quality indicator further includes
effecting the function: D CQI(t + Dt) = a D CQI(t) + b
ND CQI(t + Dt) + cND CQI(t) where D CQI(t + Dt) is the
predictive CQI at a time t + Dt, D CQI(t) is the at
least one second quality channel indicator comprising
a previous delayed CQI at time t, ND_CQI(t + Dt) is
one the plurality of first channel quality indicators
comprising a nondelayed CQI at time t + Dt, ND_CQI(t)
is another one the plurality of first channel quality
indicators comprising a non-delayed CQI at time t, and
a, b, and c comprise predetermined constant values.
36. The computer program product as defined in claim
28, wherein the code for causing a computer to
calculate the predictive channel quality indicator
further includes effecting the function: D CQI(t + Dt)
= D CQI(t) + c (ND CQI(t ) - ND CQI(t+ Dt)) where D
CQI(t + Dt) is the predictive CQI at a time t + Dt, D
CQI(t) is the at least one second quality channel
indicator comprising a previous delayed CQI at time t,
ND_CQI(t + Dt) is one the plurality of first channel
quality indicators comprising a nondelayed CQI at time
t + Dt, ND_CQI(t) is another one the plurality of
first channel quality indicators comprising a
non-delayed CQI at time t, and c comprises a
predetermined constant value. 


