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INHIBITION OF VEGF TRANSLATION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application 60/814,868, ?led Jun. 20, 2006; this appli 
cation is also a continuation-in-part of US. application Ser. 
No. 11/079,420, ?led Mar. 15, 2005, Which claims the bene?t 
of US. Provisional Application No. 60/552,725, ?led Mar. 
15, 2004; this application is also a continuation-in-part of 
US. application Ser. No. 11/107,783, ?led Apr. 18, 2005, 
Which is a continuation-in-part of US. application Ser. No. 
11/079,420, ?led Mar. 15, 2005, Which claims the bene?t of 
US. Provisional Application No. 60/552,725, ?led Mar. 15, 
2004; this application is also a continuation-in-part of US. 
application Ser. No. 11/735,069, ?ledApr. 13, 2007, Which is 
a continuation-in-part of US. application Ser. No. 11/ 107, 
783, ?led Apr. 18, 2005, and of US. application Ser. No. 
11/079,420, ?led Mar. 15, 2005, Which claims the bene?t of 
US. Provisional Application No. 60/552,725, ?led Mar. 15, 
2004; the entire contents of Which applications are incorpo 
rated herein by reference. 

FIELD OF THE INVENTION 

[0002] In accordance With the present invention, methods 
for inhibiting the translation of VEGF and methods for 
decreasing VEGF level by inhibiting VEGF translation are 
provided. In another aspect of the invention, compounds that 
inhibit the 5'-UTR-dependent translation of VEGF and meth 
ods for identifying such compounds are provided. 

BACKGROUND OF THE INVENTION 

[0003] Aberrant angiogenesis plays a critical role in the 
pathogenesis of numerous diseases, including malignant, 
ischemic, in?ammatory and immune disorders. Numerous 
cytokines and groWth factors that stimulate angiogenesis, 
such as VEGF, FGF-2, PDGF, IGF-1, TGF, TNF-ot, G-CSF 
have been identi?ed, among Which, Vascular Endothelial 
GroWth Factor (VEGF) plays a central role in angiogenesis. 
VEGF, also knoWn as VEGF -A, Was initially identi?ed for its 
ability to induce vascular permeability and to promote vas 
cular endothelial cell proliferation. VEGF is encoded by a 
single gene that gives rise to four isoforms by alternative 
splicing. All four isoforms share the same long and GC rich 
5'-UTR, as Well as a 3'-UTR that includes multiple RNA 
stability determinants. 

[0004] VEGF expression is regulated by a number of fac 
tors and agents including cytokines, groWth factors, steroid 
hormones and chemicals, and mutations that modulate the 
activity of oncogenes such as ras or the tumor suppressor gene 
VHL. The stability and translation ef?ciency of the VEGF 
transcript are in?uenced by sequences in the 5'- and 3'-UTRs. 
The 5'-UTR contains an internal ribosomal entry site (IRES) 
and mediates cap-independent translation initiation While the 
3'-UTR harbors multiple AU-rich (AUR) stability determi 
nants that have been reported to regulate turnover of VEGF 
mRNA. 

[0005] Translation initiation of the VEGF transcript is 
uniquely regulated. Under hypoxic conditions, translation of 
most cellular transcripts mediated by cap-dependent transla 
tion initiation process is greatly impaired. Initiation of trans 
lation of the VEGF mRNA, hoWever, is mediated via the 
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IRES Within the VEGF 5'-UTR under hypoxic conditions. 
Thus, this form of post-transcriptional regulation permits 
cells to produce large amounts of VEGF protein to support, 
for example, tumor groWth or aberrant neovasculariZation in 
ocular diseases under hypoxic conditions. The stability of 
VEGF mRNA is also enhanced as a consequence of the 
binding of factors to elements in the 3'-UTR. 

[0006] Inhibition of VEGF production may reduce angio 
genesis and permit treatment of various disease states that are 
associated With aberrant angiogenesis. As such, there is a 
need to develop and characteriZe mechanisms by Which 
VEGF production may be inhibited, including inhibition of 
VEGF translation. 

[0007] Small molecules may inhibit VEGF production. 
Consequently, there is a need to develop, characteriZe, and 
optimiZe small molecules that inhibit translation of the VEGF 
gene. These molecules may be useful as anti-angiogenesis 
drugs, including as drugs for treatment of cancer and other 
pathologies Where aberrant vasculariZation occurs. 

[0008] All documents referred to herein are incorporated 
by reference into the present application as though fully set 
forth herein. 

SUMMARY OF THE INVENTION 

[0009] The present invention includes and provides a 
method of inhibiting translation of VEGF in a subject in need 
thereof comprising administering an effective amount of a 
VEGF translation-inhibiting compound to the subject, 
Wherein translation of VEGF is inhibited. 

[0010] The present invention also includes and provides a 
method of inhibiting translation of VEGF in a human With an 
elevated VEGF level comprising administering an effective 
amount of a VEGF translation-inhibiting compound to the 
human, Wherein translation of VEGF is inhibited. 

[0011] The present invention further includes and provides 
a method of decreasing VEGF level in a subject in need 
thereof comprising inhibiting translation of VEGF in the sub 
ject by administration of a VEGF translation-inhibiting com 
pound; and measuring a decrease in VEGF level in the sub 
ject. 
[0012] The present invention also includes and provides a 
method of decreasing VEGF level in a human With an 
elevated VEGF level comprising inhibiting translation of 
VEGF in the human by administration of a VEGF translation 
inhibiting compound; and measuring a decrease in VEGF 
level in the human. 

[0013] The present invention includes and provides a 
method of identifying a compound as a VEGF translation 
inhibiting compound comprising contacting a test compound 
With one or more cells having an elevated VEGF level; mea 
suring a decrease in VEGF translation; and identifying the 
test compound as a VEGF translation-inhibiting compound 
by the decrease in VEGF translation. 

[0014] These and other aspects of the invention Will be 
more clearly understood With reference to the draWings, 
detailed description, and embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 illustrates inhibition of ?re?y luciferase 
reporter gene expression in a VEGF UTR-dependent manner 
by a compound of Formula I in loW nanomolar range. 
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[0016] FIG. 2 illustrates attenuated expression of four sub 
units of the endogenous VEGF gene (VEGF121 and 165, 
soluble, and VEGF189 and 206, cell associated) by a com 
pound of Formula I, With protein levels monitored via ELISA 
assay (R&D Systems) in HeLa cells (left panel) and via 
quantitative immuno?ouresence (In-Cell Western) in 
HTl080 cells (right panel). 

[0017] FIG. 3 illustrates immunoprecipitation studies of 
pulse-labeled VEGF to identify inhibition of VEGF transla 
tion or steps following translation (e.g. secretion or protein 
degradation). 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] Aberrant up-regulation of VEGF, a key factor for 
angiogenesis, is an important contributor to the pathogenesis 
of disease states such as cancer, diabetic retinopathy, rheu 
matoid arthritis, psoriasis, atherosclerosis, chronic in?amma 
tion, other chronic in?ammation-related diseases and disor 
ders, obesity, and exudative macular degeneration. In 
accordance With the present invention, compounds that 
inhibit VEGF translation, referred to as VEGF translation 
inhibiting compounds or translation-inhibiting compounds, 
have been identi?ed and methods for their use provided. The 
VEGF translation-inhibiting compounds of the present 
invention preferably have nanomolar to sub-nanomolar activ 
ity for the inhibition of VEGF translation. 

[0019] A VEGF translation-inhibiting compound, such as 
for example a compound for use in the methods of the present 
invention, may be obtained in any manner. In one embodi 
ment, the VEGF translation-inhibiting compound is obtained 
by purchase. In another embodiment, the VEGF translation 
inhibiting compound is obtained by synthesis. In further 
embodiments, the compound is obtained by gift or loan. 

[0020] In various embodiments, compounds that inhibit 
VEGF translation may be useful in the inhibition of angio 
genesis, and/ or in the treatment of diabetic retinopathy, rheu 
matoid arthritis, psoriasis, atherosclerosis, chronic in?amma 
tion, a chronic in?ammation related disease or disorder, 
obesity, exudative macular degeneration, or sepsis. In other 
embodiments, compounds that inhibit VEGF translation may 
be useful in the treatment of cancer, including for example, in 
the treatment of a solid tumor cancer, Wilms tumor, neuro 

blastoma, malignant melanoma, cervical cancer, lung cancer, 
colon cancer, or any combination of such cancers. 

[0021] Compounds that inhibit VEGF translation may 
include one or more chiral centers, and as such may exist as 
racemic mixtures (R/S) or as enantiomerically pure compo 
sitions. The compounds may exist as (R) or (S) isomers (When 
one chiral center is present) in enantiomerically pure compo 
sitions. In an embodiment, VEGF translation inhibition com 
pounds are the (S) isomers and may exist as enantiomerically 
pure compositions comprising only the (S) isomer. As one of 
skill in the art Will recogniZe, When more than one chiral 
center is present, the inhibitory compounds may exist as 
(R,R), (R,S), (S,R), (S,S), etc. isomers. In an embodiment, 
compounds are (S,S) or (S,R) isomers. 

[0022] As used herein, “enantiomerically pure” refers to 
compositions consisting substantially of a single isomer, 
preferably consisting of greater than or equal to 90%, 92%, 
95%, 98%, 99%, or equal to 100% ofa single isomer. 

Aug. 20, 2009 

[0023] As used herein, a “racemic mixture” is any mixture 
of isometric forms that are not “enantiomerically pure,” 
including, Without limitation, about 50/50, about 60/40, and 
about 70/30 mixtures. 

[0024] In an embodiment, a VEGF translation-inhibiting 
compound includes any compound that inhibits translation of 
VEGF. In another embodiment, exemplary VEGF transla 
tion-inhibiting compounds are carboline derivatives. In 
another embodiment, exemplary VEGF translation-inhibit 
ing compounds are provided in US. Patent Application Pub 
lications 2005/0272759 and 2005/0282849, Which publica 
tions are herein incorporated by reference in their entireties. 

[0025] For example, preferred compounds of the present 
invention useful in the inhibition of VEGF translation include 
those compounds of Formula I: 

(1) 

Wherein 

[0026] X is hydrogen; a C1 to C6 alkyl, optionally substi 
tuted With one or more halogens; a hydroxyl group; a halogen; 
a C l to C5 alkoxy, optionally substituted With a C6 to C10 aryl 
group; 

[0027] A is C or N; 

[0028] B is C or N, With the proviso that at least one ofA or 
B is N, and that When A is N, B is C; 

[0029] R1 is a hydroxyl group; a C1 to C8 alkyl group, 
optionally substituted With an alkylthio group, a 5 to 10 
membered heteroaryl, a C6 to C10 aryl group optionally sub 
stituted With at least one independently selected RO group; a 
C2 to C8 alkenyl group; a C2 to C8 alkynyl group; a 3 to 12 
membered heterocycle group, Wherein the heterocycle group 
is optionally substituted With at least one independently 
selected halogen, oxo, amino, alkylamino, acetamino, thio, or 
alkylthio group; a 5 to 12 membered heteroaryl group, 
Wherein the heteroaryl group is optionally substituted With at 
least one independently selected halogen, oxo, amino, alkyl 
amino, acetamino, thio, or alkylthio group; or a C6 to C10 aryl 
group, optionally substituted With at least one independently 
selected RO group; 

[0030] RO is a halogen; a cyano; a nitro; a sulfonyl, Wherein 
the sulfonyl is optionally substituted With a C 1 to C6 alkyl or 
a 3 to 10 membered heterocycle; an amino group, Wherein the 
amino group is optionally substituted With a C1 to C6 alkyl, 
4C(O)iRb, 4C(O)OiRb, a sulfonyl, an alkylsulfonyl, a 3 
to 10 membered heterocycle group optionally substituted 
With a iC(O)OiRn; iC(O)iNHiRb; a 5 to 6 membered 
heterocycle; a 5 to 6 membered heteroaryl; a C1 to C6 alkyl 
group, Wherein the alkyl group is optionally substituted With 
at least one independently selected hydroxyl, halogen, amino, 
or 3 to 12 membered heterocycle group, Wherein the amino 
group and heterocycle group are optionally substituted With 
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at least one independently selected C1 to C4 alkyl group, 
Which C1 to C4 alkyl group is optionally substituted With at 
least one independently selected C1 to C4 alkoxy group, 
amino group, alkylamino group, or 5 to 10 membered hetero 
cycle group; a iC(O)iRn group; or an ‘OR, group; 

[0031] Ra is hydrogen; C2 to C8 alkylene; a 4C(O)OiRb 
group; a iC(O)iNHiRb; a C1 to C8 alkyl, Wherein the 
alkyl group is optionally substituted With at least one inde 
pendently selected hydroxyl, halogen, C1 to C4 alkoxy, 
amino, alkylamino, acetamide, 4C(O)iRb, 4C(O)OiRb, 
C6 to C10 aryl, 3 to 12 membered heterocycle, or 5 to 12 
heteroaryl group, further Wherein the alkylamino is option 
ally substituted With a hydroxyl, a C 1 to C4 alkoxy, or a 5 to 12 
membered heteroaryl optionally substituted With a C1 to C4 
alkyl, further Wherein the acetamide is optionally substituted 
With a C1 to C4 alkoxy, sulfonyl, or alkylsulfonyl, further 
Wherein and the heterocycle group is optionally substituted 
With a C1 to C4 alkyl optionally substituted With a hydroxyl 
group, iC(O)iRn, 4C(O)OiRn, or an oxo group; 

[0032] Rb is hydroxyl; an amino; an alkylamino, Wherein 
the alkylamino is optionally substituted With a hydroxyl, an 
amino, an alkylamino, a C 1 to C4 alkoxy, a 3 to 12 membered 
heterocycle optionally substituted With at least one indepen 
dently selected C 1 to C6 alkyl, oxo, 4C(O)OiRn, or a 5 to 12 
membered heteroaryl optionally substituted With a C1 to C4 
alkyl; a C1 to C4 alkoxy; a C2 to C8 alkenyl; a C2 to C8 alkynyl; 
a C6 to C10 aryl, Wherein the aryl is optionally substituted With 
at least one independently selected halogen or C l to C4 
alkoxy; a 5 to 12 membered heteroaryl; 3 to 12 membered 
heterocycle group, Wherein the heterocycle is optionally sub 
stituted With at least one independently selected acetamide, 
iC(O)OiRn, 5 to 6 membered heterocycle, or C 1 to C6 
alkyl optionally substituted With a hydroxyl, C l to C4 alkoxy, 
amino group, or alkylamino group; or a C 1 to C8 alkyl, 
Wherein the alkyl is optionally substituted With at least one 
independently selected C 1 to C4 alkoxy, C6 to C10 aryl, amino, 
or 3 to 12 membered heterocycle group, Wherein the amino 
and heterocycle groups are optionally substituted With at least 
one independently selected C 1 to C6 alkyl, oxo, or 

iC(O)OiRn group; 
[0033] R2 is a hydrogen; a hydroxyl; a 5 to 10 membered 
heteroaryl group; a C1 to C8 alkyl group, Wherein the alkyl 
group is optionally substituted With a hydroxyl, a C1 to C4 
alkoxy, a 3 to 10 membered heterocycle, a 5 to 10 membered 
heteroaryl, or C6 to C10 aryl group; a 4C(O)iRC group; a 
iC(O)OiRd group; a 4C(O)iN(RdRd) group; a 
iC(S)iN(RdRd) group; a 4C(S)iOiRe group; a 
iS(O2)iRe, group; a iC(NRe)iSiRe group; or a 
iC(S)iSiR group; f 

[0034] RC is hydrogen; an amino, Wherein the amino is 
optionally substituted With at least one independently 
selected C1 to C6 alkyl or C6 to C10 aryl group; a C6 to C10 aryl, 
Wherein the aryl is optionally substituted With at least one 
independently selected halogen, haloalkyl, hydroxyl, C1 to 
C alkoxy, or C1 to C6 alkyl group; iC(O)iRn; a 5 to 6 

4 

membered heterocycle, Wherein the heterocycle is optionally 
substituted With a iC(O)iRn group; a 5 to 6 membered 
heteroaryl; a thiaZoleamino group; a C1 to C8 alkyl group, 
Wherein the alkyl group is optionally substituted With at least 
one independently selected halogen, a C1 to C4 alkoxy, a 
phenyloxy, a C6 to C10 aryl, 4C(O)il§1, iO4C(O)iRn, 
hydroxyl, or amino group, optionally substituted With a 

iC(O)OiRn group; 
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[0035] Rd is independently hydrogen; a C2 to C8 alkenyl 
group; a C2 to C8 alkynyl group; a C6 to C10 aryl group, 
Wherein the aryl is optionally substituted With at least one 
independently selected halogen, nitro, C1 to C6 alkyl, 
4C(O)OiRe, or iORe; or a C 1 to C8 alkyl group, Wherein 
the alkyl group is optionally substituted With at least one 
independently selected halogen, C1 to C4 alkyl, C1 to C4 
alkoxy, phenyloxy, C6 to C10 aryl, 5 to 6 membered het 
eroaryl, iC(O)iRn, 4O4C(O)iRn, or hydroxyl group, 
Wherein the C6 to C10 aryl group is optionally substituted With 
at least one independently selected halogen or haloalkyl 
group; 

[0036] Re is a hydrogen; a C l to C6 alkyl group, Wherein the 
alkyl group is optionally substituted With at least one inde 
pendently selected halogen or alkoxy group; or a C6 to C10 
aryl group, Wherein the aryl group is optionally substituted 
With at least one independently selected halogen or alkoxy 
group; 

[0037] Rf is a C1 to C6 alkyl group, optionally substituted 
With at least one independently selected halogen, hydroxyl, 
C1 to C4 alkoxy, cyano, C6 to C10 aryl, or 4C(O)iRn group, 
Wherein the alkoxy group may be optionally substituted With 
at least one C 1 to C4 alkoxy group and the aryl group may be 
optionally substituted With at least one independently 
selected halogen, hydroxyl, C1 to C4 alkoxy, cyano, or C1 to 
Csalkyl group; 

[0038] RD is a hydroxyl, C1 to C4 alkoxy, amino, or C1 to C6 
alkyl group; 

[0039] R3 is hydrogen or iC(O)iRg; 

[0040] Rg is a hydroxyl group; an amino group, Wherein the 
amino is optionally substituted With a C6 to C10 cycloalkyl 
group or a 5 to 10 membered heteroaryl group; or a 5 to 10 
membered heterocycle group, Wherein the heterocycle group 
is optionally substituted With a iC(O)iRn group; and 

[0041] n is 0, 1,2, or 3. 

[0042] As Will be evident to one of skill in the art, the 
compounds of Formula I comprise at least one stereocenter 
(e.g., at the R1 substituent), and may exist as a racemic mix 
ture or as an enantiomerically pure composition. In an 

embodiment, the compounds of Formula I are the (S) isomer, 
in an enantiomerically pure composition. 

[0043] As used herein, the term “alkyl” generally refers to 
saturated hydrocarbyl radicals of straight, branched or cyclic 
con?guration including methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, 
cyclohexyl, n-heptyl, octyl, n-octyl, and the like. In some 
embodiments, alkyl substituents may include C 1 to C8, C 1 to 
C6, or C 1 to C4 alkyl groups. The alkyl group may be option 
ally substituted With one or more halogen or alkoxy groups. 
For instance, the alkyl group may be a haloalkyl, dihaloalkyl, 
or trihaloalkyl. 

[0044] As used herein, “alkenyl” generally refers to linear, 
branched or cyclic alkene radicals having one or more car 

bon-carbon double bonds, such as C2 to C8 and C2 to C6 
alkenyl groups, including 3-propenyl. 

[0045] As used herein, “alkynyl” generally refers to linear, 
branched or cyclic alkyne radicals having one or more car 
bon-carbon triple bonds, such as C2 to C8 and C2 to C6 alkynyl 
groups, including hex-3 -yne. 
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[0046] As used herein, “aryl” refers to a carbocyclic aro 
matic Zing structure. Included in the scope of aryl groups are 
aromatic rings having from ?ve to tWenty carbon atoms. Aryl 
ring structures include compounds having one or more ring 
structures, such as mono-, bi-, or tricyclic compounds. 
Examples of aryl groups that include phenyl, tolyl, anthrace 
nyl, ?uorenyl, indenyl, aZulenyl, phenanthrenyl (i.e., phenan 
threne), and napthyl (i.e., napthalene) ring structures. In cer 
tain embodiments, the aryl group may be optionally 
substituted. 

[0047] As used herein, “heteroaryl” refers to cyclic aro 
matic ring structures in Which one or more atoms in the ring, 
the heteroatom(s), is an element other than carbon. Heteroa 
toms are typically 0, S or N atoms. Included Within the scope 
of heteroaryl, and independently selectable, are 0, N, and S 
heteroaryl ring structures. The ring structure may include 
compounds having one or more ring structures, such as 
mono-, bi-, or tricyclic compounds. In some embodiments, 
the heteroaryl groups may be selected from heteroaryl groups 
that contain one or more heteroatoms, tWo or more heteroat 

oms, three or more heteroatoms, or four or more heteroatoms. 
Heteroaryl ring structures may be selected from those that 
contain ?ve or more atoms, six or more atoms, or eight or 
more atoms. Examples of heteroaryl ring structures include: 
acridine, benZimidaZole, benZoxaZole, benZodioxole, benZo 
furan, dihydro-chromen-4-only, l,3-diaZine, l,2-diaZine, 
l,2-diaZole, l,4-diaZanaphthalene, furan, furaZan, imidaZole, 
indole, isoxaZole, isoquinoline, isothiaZole, isoindolyl, 
oxaZole, purine, pyridaZine, pyraZole, pyridine, pyraZine, 
pyrimidine, pyrrole, quinoline, quinoxaline, thiaZole, 
thiophene, 1,3,5-triazine, l,2,4-triaZine, 1,2,3-triazine, tetra 
Zole and quinaZoline. In certain embodiments, the heteroaryl 
may be optionally substituted. 

[0048] As used herein, “heterocycle” refers to cyclic ring 
structures in Which one or more atoms in the ring, the het 
eroatom(s), is an element other than carbon. Heteroatoms are 
typically 0, S or N atoms. Included Within the scope of 
heterocycle, and independently selectable, are 0, N, and S 
heterocycle ring structures. The ring structure may include 
compounds having one or more ring structures, such as 
mono-, bi-, or tricyclic compounds. In some embodiments, 
the heterocycle groups may be selected from heterocycle 
groups that contain one or more heteroatoms, tWo or more 

heteroatoms, three or more heteroatoms, or four or more 
heteroatoms. Example of heterocycle groups include mor 
pholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl, piperaZi 
nyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahy 
drofuranyl, tetrahydropyranyl, tetrahydropyridinyl, 
tetrahydroprimidinyl, tetrahydrothiophenyl or tetrahydrothi 
opyranyl and the like. In certain embodiments, the hetero 
cycle may optionally be substituted. 

[0049] As used herein, “alkanoyl” generally refers to a 
group With the structure iC(O)iR. In certain embodi 
ments, R may be a hydrogen, an alkyl, an 4-morpholinyl 
group, or a thiaZoleamino group. 

[0050] As used herein, “alkoxy” generally refers to a group 
With the structure iOiR. In certain embodiments, R may 
be an alkyl group, such as a C1 to C5 alkyl group. 

[0051] For the purposes of this invention, halo substituents 
may be independently selected from the halogens such as 
?uorine, chlorine, bromine, iodine, and astatine. 
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[0052] In certain embodiments, X may be hydrogen, meth 
oxy, hydroxyl, benZoxy, or a halogen, including bromide or 
chloride. In other embodiments, X may be a C 1 to C4 alkyl or 
a haloalkyl. 

[0053] R1 may be a C6 to C8 aryl group, optionally substi 
tuted With at least one RO group. R0 may be methoxy, benZoxy, 
a C 1 to C6 alkyl, a 5 to 6 membered heteroaryl (such as furyl 
or imidaZole), cyano, nitro, tri-?uoro methyl, or a halogen, 
and in another embodiment, methoxy, benZoxy, iso -butyl or a 
halogen, and in another embodiment, methoxy, iso-butyl, 
bromide or chloride. Alternatively, Rl may be a 5 to 10 mem 
bered heteroaryl or 3 to 12 membered heterocycle, such as a 
pyridinyl group, a thiophene group, a furyl group, a tetrahy 
dro furyl group, and a thiaZole group dihydro-chromen-4 
onyl group, a lH-isoindolyl group, or a benZodioxole group. 

[0054] R2 may be a iCHz-furyl group, a pyrimidyl group, 
or a 4C(O)OiRd1 group. Rd1 may be a C 1 to C6 alkyl, option 
ally substituted With at least one halogen; or a C5 to C6 aryl, 
optionally substituted With at least one methyl, methoxy, or 
halogen. 

[0055] In an embodiment, a class of VEGF translation 
inhibiting compounds Within Formula I includes those com 
pounds of Formula (I-a) as shoWn beloW. 

[0056] Wherein X, R1 and R2 are de?ned as described With 
regard to Formula I and the embodiments described herein. 

[0057] In an embodiment, another class of VEGF transla 
tion-inhibiting compounds Within Formula I, includes those 
compounds of Formula (I-b) as shoWn beloW. 

(I-b) 
X 

\ N_R2, 

N\ (CH2). 
H 

—\<R0>m 

Wherein: 

[0058] X is a halogen; 

[0059] R2 is as described above With regard to Formula I; 

[0060] R0 is as described above With regard to Formula I; 

[0061] m is 0, l, 2, or 3; and 

[0062] n is 0, 1,2, or 3. 
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[0063] In other embodiments, classes of translation-inhib 
iting compounds Within Formula I include the following. 

(1-0) 

N R1 

(I-d) 

[0064] It is understood that substituents X and R1, RC, Rd, 
and R6 of the compounds of Formulas (I-c) to (I-i) are de?ned 
as in Formula I. 
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[0065] In other embodiments, translation-inhibiting com 
pounds of the present invention include those of Formulas 
(I-i) through (I-l), as shoWn beloW. In the embodiments of 
Formulas (I-j) through (I-l), substituents X, R1, R2, R3, etc. 
are de?ned as in Formula I, as Well as Formulas (I-a) to (I-i). 

[0066] Also included Within the scope of the invention are 
pharmaceutically acceptable salts, hydrates, solvates, clath 
rates, polymorphs, racemates and stereoisomers of the VEGF 
translation-inhibiting compounds described herein. 

[0067] In another aspect of the invention, translation-inhib 
iting compounds of the present invention include those of 
Formula (I-l) as shoWn beloW. 

(1-1) 

Wherein, 

[0068] X is hydrogen; a hydroxyl group; a halogen; a C l-C4 
alkyl; a C l to C5 alkoxy, optionally substituted With a C6 to C8 
aryl group; 

[0069] R1 is a hydroxyl group; a C1 to C8 alkyl group, 
optionally substituted With a C6 to C8 aryl group, Wherein the 
C6 to C8 aryl group is optionally substituted With at least one 
RO group; a heterocycle group; a heteroaryl group; and a C6 to 
C8 aryl group, optionally substituted With at least one RO 
group; 

[0070] R0 is a halogen; a C1 to C6 alkyl, optionally substi 
tuted With one or more halogen groups; a cyano group; a nitro 
group; an amino group; an aminoalkyl group; an acetamide 
group; an imidaZole group; or OR,; 

[0071] Ra is hydrogen; a C1 to C6 alkyl, optionally substi 
tuted With a heterocycle group or a C6 to C8 aryl group; or a 

%(O)O*Rb; 
[0072] Rb is C1 to C4 alkyl group; 
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[0073] R2 is a hydrogen; a hydroxyl; a heteroaryl group; a 
C1 to C8 alkyl group, optionally substituted With an alkoxy, 
hydroxyl, heteroaryl, or C6 to C8 aryl group; a 4C(O)iRC 
group; a 4C(O)OiRd1 group; a iC(O)NHiRd1 group; a 
iC(S)NHiRd group; a iS(O2)iRe group; or (1 S)-isopro 
pyl-carbamic acid tert-butyl ester; 

[0074] RC is hydrogen; a 4-morpholinyl group; a thiaZ 
oleamino group; a piperaZinyl group, optionally substituted 
With a 4C(O)CH3 group; a C1 to C6 alkyl group, optionally 
substituted With a halogen, an alkoxy, or hydroxyl group; 

[0075] R01 is hydrogen; a benZyl group; a C1 to C8 alkyl 
group, optionally substituted With a halogen or an alkoxy 
group; a C6 to C8 aryl group, optionally substituted With at 
least one halogen, C1 to C5 alkyl, iC(O)ORe, or ORG; 

[0076] Re is a hydrogen; a C1 to C6 alkyl group, optionally 
substituted With at least one halogen or alkoxy group; or a C6 
to C8 aryl group; and 

[0077] n is 0, 1,2, or3. 

[0078] In another embodiment, compounds of Formulas 
(II), (III) and (IV) are provided, Which can be useful for 
inhibiting VEGF translation: 

(11) 

(W) 

[0079] Wherein X, R1, R2, R0 and R61 are de?ned as 
described above With regard With Formula I. 

[0080] For the purposes of this invention, Where one or 
more functionalities encompassing X, R1, R2, R0, Ra, Rb, RC, 
Rd, and Re, are incorporated into a molecule of Formulas (I), 
(II), and (III), including Formulas (I-a) to (I-k), each of the 
functionalities appearing at any location Within the disclosed 
may be independently selected, and as appropriate, indepen 
dently substituted. Further, Where a more generic substituent 
is set forth for any position in the molecules of the present 
invention, it is understood that the generic substituent may be 
replaced With more speci?c substituents, and the resulting 
molecules are Within the scope of the molecules of the present 
invention. 
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[0081] In another embodiment, VEGF translation-inhibit 
ing compounds include the folloWing compounds of Table A. 

TABLE A 
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TABLE A-continued TABLE A-continued 
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TABLE A-continued TABLE A-continued 
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TABLE A-continued TABLE A-continued 
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TABLE A-continued TABLE A-continued 

32 36 
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TABLE A-continued TABLE A-continued 

40 44 
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TABLE A-continued TABLE A-continued 
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TABLE A-continued TABLE A-continued 

57 61 
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TABLE A-continued TABLE A-continued 

c1 :3 
O 

N*— O 
62 // 

66 
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TABLE A-continued TABLE A-continued 
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TABLE A-continued TABLE A-continued 


















































































































































































































































































