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Described herein are compounds that are useful as protein 
kinase inhibitors, especially inhibitors of ERK, having the 
formula: 

Where A, B, R1, R2, T and Ht are described in the speci? 
cation. The compounds are useful for treating diseases in 
mammals that are alleviated by a protein kinase inhibitor, 
particularly diseases such as cancer, in?ammatory disorders, 
restenosis, and cardiovascular disease. 
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ISOXAZOLE COMPOSITIONS USEFUL AS 
INHIBITORS OF ERK 

FIELD OF THE INVENTION 

[0001] The present invention is in the ?eld of medicinal 
chemistry and relates to isoXaZole compounds that are 
protein kinase inhibitors, especially inhibitors of ERK, com 
positions containing such compounds and methods of use. 
The compounds are useful for treating cancer and other 
diseases that are alleviated by protein kinase inhibitors. 

BACKGROUND OF THE INVENTION 

[0002] Mammalian mitogen-activated protein (MAP)l 
kinases are serine/threonine kinases that mediate intracellu 
lar signal transduction pathWays (Cobb and Goldsmith, 
1995,JBiol. Chem. 270, 14843; Davis, 1995, Mol. Reproa'. 
Dev. 42, 459). Members of the MAP kinase family share 
sequence similarity and conserved structural domains, and 
include the ERK (extracellular signal regulated kinase), JNK 
(Jun N-terminal kinase) and p38 kinases. JNKs and p38 
kinases are activated in response to the pro-in?ammatory 
cytokines TNF-alpha and interleukin-1, and by cellular 
stress such as heat shock, hyperosmolarity, ultraviolet radia 
tion, lipopolysaccharides and inhibitors of protein synthesis 
(Derijard et al., 1994, Cell 76, 1025; Han et al., 1994, 
Science 265, 808; Raingeaud et al., 1995,JBiol. Chem. 270, 
7420; Shapiro and Dinarello, 1995, Proc. Natl. Acad. Sci. 
USA 92, 12230). In contrast, ERKs are activated by mito 
gens and groWth factors (Bokemeyer et al. 1996, Kidney Int. 
49, 1187). 
[0003] ERK2 is a Widely distributed protein kinase that 
achieves maXimum activity When both Thr183 and Tyr185 
are phosphorylated by the upstream MAP kinase kinase, 
MEK1 (Anderson et al., 1990,Nature 343, 651; CreWs et al., 
1992, Science 258, 478). Upon activation, ERK2 phospho 
rylates many regulatory proteins, including the protein 
kinases Rsk90 (Bjorbaek et al., 1995, J. Biol. Chem. 270, 
18848) and MAPKAP2 (Rouse et al., 1994, Cell 78, 1027), 
and transcription factors such as ATF2 (Raingeaud et al., 
1996, Mol. Cell Biol. 16, 1247), Elk-1 (Raingeaud et al. 
1996), c-Fos (Chen et al., 1993 Proc. Natl. Acad. Sci. USA 
90, 10952), and c-Myc (Oliver et al., 1995, Proc. Soc. Exp. 
Biol. Med. 210, 162). ERK2 is also a doWnstream target of 
the Ras/Raf dependent pathWays (Moodie et al., 1993, 
Science 260, 1658) and may help relay the signals from 
these potentially oncogenic proteins. ERK2 has been shoWn 
to play a role in the negative groWth control of breast cancer 
cells (Frey and Mulder, 1997, Cancer Res. 57, 628) and 
hypereXpression of ERK2 in human breast cancer has been 
reported (Sivaraman et al., 1997, J Clin. Invest. 99, 1478). 
Activated ERK2 has also been implicated in the prolifera 
tion of endothelin-stimulated airWay smooth muscle cells, 
suggesting a role for this kinase in asthma (Whelchel et al., 
1997, Am. J. Respir Cell Mol. Biol. 16, 589). 

[0004] AKT, also knoWn as protein kinase B, is a serine/ 
threonine kinase that plays a central role in promoting the 
survival of a Wide range of cell types [KhWaj a, A., Nature, 
pp. 33-34 (1990)]. It has been shoWn by Zang, et al, that 
human ovarian cancer cells display elevated levels of AKT-1 
and AKT-2. Inhibition of AKT induces apoptosis of these 
human ovarian cancer cells Which demonstrates that AKT 
may be an important target for ovarian cancer treatment 
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[Zang, Q. Y., et al, Oncogene, 19 (2000)] and other prolif 
erative disorders. The AKT pathWay has also been impli 
cated in motoneuronal survival and nerve regeneration [Ka 
Zuhiko, N., et al, The Journal of Neuroscience, 20 (2000)]. 

[0005] US. Pat. No. 5,470,862 discloses an isoXaZole 
compound as an intermediate in the preparation of intrave 
nous anesthetics. 

[0006] There is a high unmet medical need to develop 
protein kinase inhibitors, especially ERK and AKT inhibi 
tors especially considering the currently available, relatively 
inadequate treatment options for the majority of these con 
ditions. 

[0007] Accordingly, there is still a great need to develop 
potent inhibitors of protein kinase, including ERK and AKT 
inhibitors, that are useful in treating various conditions 
associated With protein kinase activation. 

DESCRIPTION OF THE INVENTION 

[0008] It has noW been found that compounds of this 
invention and pharmaceutical compositions thereof are 
effective as protein kinase inhibitors, especially as inhibitors 
of ERK and AKT. These compounds have the general 
formula I: 

[0009] or a pharmaceutically acceptable derivative or pro 
drug thereof, Wherein: 

[0010] Ht is a heteroaryl ring selected from pyrrol-3-yl, 
pyraZol-3-yl, [1,2,4]triaZol-3-yl, [1,2,3]triaZol-4-yl, or 
tetraZol-5-yl; said pyrrol-3-yl and pyraZol-3-yl each 
having R3 and QR4 substituents, and said triaZole sub 
stituted by either R3 or QR4; 

[0012] R1 is selected from R5, ?uorine, N(R5)2, OR, 
NRCOR, CON(R5)2, SOZR, NRSOZR, or SO2N(R5)2; 

[0013] T and Q are each independently selected from a 
valence bond or a linker group; 

[0014] each R is independently selected from hydrogen 
or an optionally substituted aliphatic group having one 
to siX carbons; 

[0015] R2 is selected from hydrogen, CN, ?uorine, or an 
optionally substituted group selected from aryl, het 
eroaryl, heterocyclyl, an acyclic aliphatic group having 
one to siX carbons, or a cyclic aliphatic group having 
four to ten carbons; Wherein R2 has up to one L-W 
substituent and up to three R8 substituents; 

[0016] L is a C1_6 alkylidene chain Which is optionally 
substituted, and Wherein up to tWo methylene units of 
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[0017] W is selected from R9, CH(R9)2, CH(R9)N(R9)2, 
or N(R9)2; 

[0018] R3 is selected from R, OH, OR, N(R)2, ?uorine, 
or CN; 

[0020] each R5 is independently selected from hydrogen 
or an optionally substituted aliphatic group having one 
to siX carbons or tWo R5 on the same nitrogen may be 
taken together With the nitrogen to form a four to eight 
membered ring having one to three heteroatoms; 

[0021] each R6 is independently selected from R5, 
—(CH2)yCH(R7 2, or —(CH2)yR7; 

[0022] y is 0-6; 

[0023] each R7 is an optionally substituted group inde 
pendently selected from R, aryl, aralkyl, aralkoXy, 
heteroaryl, heteroarylalkyl, heteroarylalkoXy, heterocy 
clyl, heterocyclylalkyl, heterocyclylalkoXy, hydroXy 
alkyl, alkoXyalkyl, aryloXyalkyl, or alkoXycarbonyl; 

—S(O)2Ru —SO2N(R5)2, —S(O)R: —NRSOZMRS». 
—NRSOZR‘, —C(=S)N(R5)2, or —C(=NH)N(R5)2; 
Wherein each R‘ is independently selected from hydro 
gen, or an optionally substituted group selected from 
aliphatic, heteroaryl, heterocyclyl, or phenyl; and 

[0025] each R9 is independently selected from R5, R8, 
or an optionally substituted group selected from aryl, 
aralkyl, aralkoXy, heteroaryl, heteroaralkyl, heterocy 
clyl, or heterocyclylalkyl. 

[0026] As used herein, the folloWing de?nitions shall 
apply unless otherWise indicated. In addition, unless other 
Wise indicated, functional group radicals are independently 
selected. 

[0027] The term “aliphatic” as used herein means straight 
chain, branched or cyclic CJL-C12 hydrocarbons Which are 
completely saturated or Which contain one or more units of 
unsaturation but Which are not aromatic. For eXample, 
suitable aliphatic groups include substituted or unsubstituted 
linear, branched or cyclic alkyl, alkenyl, alkynyl groups and 
hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)a 
lkyl or (cycloalkyl)alkenyl. The terms “alkyl”, “alkoxy”, 
“hydroXyalkyl”, “alkoxyalkyl”, and “alkoxycarbonyl”, used 
alone or as part of a larger moiety includes both straight and 
branched chains containing one to tWelve carbon atoms. The 
terms “alkenyl” and “alkynyl” used alone or as part of a 
larger moiety shall include both straight and branched chains 
containing tWo to tWelve carbon atoms. The term 
“cycloalkyl” used alone or as part of a larger moiety shall 
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include cyclic C3-C12 hydrocarbons Which are completely 
saturated or Which contain one or more units of unsaturation, 
but Which are not aromatic. 

[0028] The terms “haloalkyl”, “haloalkenyl” and 
“haloalkoxy” means alkyl, alkenyl or alkoXy, as the case 
may be, substituted With one or more halogen atoms. The 
term “halogen” means F, Cl, Br, or I. 

[0029] The term “heteroatom” means N, O, or S and 
includes any oXidiZed form of nitrogen and sulfur, and the 
quaterniZed form of any basic nitrogen. It also includes 
=N— and —NR’'—, Wherein R+ is as de?ned infra. 

[0030] The term “carbocycle”, “carbocyclyl”, or “car 
bocyclic” as used herein means an aliphatic ring system 
having three to fourteen members. The term “carbocycle”, 
“carbocyclyl”, or “carbocyclic” Whether saturated or par 
tially unsaturated, also refers to rings that are optionally 
substituted. The terms “carbocyclyl” or “carbocyclic” also 
include aliphatic rings that are fused to one or more aromatic 
or nonaromatic rings, such as in a decahydronaphthyl or 
tetrahydronaphthyl, Where the radical or point of attachment 
is on the aliphatic ring. 

[0031] The term “aryl” used alone or as part of a larger 
moiety as in “aralkyl”, “aralkoXy”, or “aryloxyalkyl”, refers 
to aromatic ring groups having ?ve to fourteen members, 
such as phenyl, benZyl, phenethyl, 1-naphthyl, 2-naphthyl, 
1-anthracyl and 2-anthracyl. The term “aryl” also refers to 
rings that are optionally substituted. The term “aryl” may be 
used interchangeably With the term “aryl ring”. “Aryl” also 
includes fused polycyclic aromatic ring systems in Which an 
aromatic ring is fused to one or more rings. Examples 
include 1-naphthyl, 2-naphthyl, 1-anthracyl and 2-anthracyl. 
Also included Within the scope of the term “aryl”, as it is 
used herein, is a group in Which an aromatic ring is fused to 
one or more non-aromatic rings, such as in a indanyl, 
phenanthridinyl, or tetrahydronaphthyl, Where the radical or 
point of attachment is on the aromatic ring. 

[0032] The term “heterocycle”, “heterocyclyl”, or “het 
erocyclic” as used herein includes non-aromatic ring sys 
tems having ?ve to fourteen members, preferably ?ve to ten, 
in Which one or more ring carbons, preferably one to four, 
are each replaced by a heteroatom such as N, O, or S. 
Examples of heterocyclic rings include 3-1H-benZimidaZol 
2-one, (1-substituted)-2-oXo-benZimidaZol-3-yl, 2-tetrahy 
drofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrothiophenyl, 
3-tetrahydrothiophenyl, 2-morpholinyl, 3-morpholinyl, 
4-morpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 
4-thiomorpholinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrro 
lidinyl, 1-piperaZinyl, 2-piperaZinyl, 1-piperidinyl, 2-pip 
eridinyl, 3-piperidinyl, 4-piperidinyl, 4-thiaZolidinyl, diaZ 
olonyl, N-substituted diaZolonyl, l-phthalimidinyl, 
benZoXanyl, benZopyrrolidinyl, benZopiperidinyl, benZoX 
olanyl, benZothiolanyl, and benZothianyl. Also included 
Within the scope of the term “heterocyclyl” or “heterocy 
clic”, as it is used herein, is a group in Which a non-aromatic 
heteroatom-containing ring is fused to one or more aromatic 
or non-aromatic rings, such as in an indolinyl, chromanyl, 
phenanthridinyl, or tetrahydroquinolinyl, Where the radical 
or point of attachment is on the non-aromatic heteroatom 
containing ring. The term “heterocycle”, “heterocyclyl”, or 
“heterocyclic” Whether saturated or partially unsaturated, 
also refers to rings that are optionally substituted. 

[0033] The term “heteroaryl”, used alone or as part of a 
larger moiety as in “heteroaralkyl” or “heteroarylalkoXy”, 
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refers to heteroaromatic ring groups having ?ve to fourteen 
members. Examples of heteroaryl rings include 2-furanyl, 
3-furanyl, N-imidaZolyl, 2-imidaZolyl, 4-imidaZolyl, S-imi 
daZolyl, 3-isoxaZolyl, 4-isoxaZolyl, 5-isoxaZolyl, 2-oxadia 
Zolyl, 5-oxadiaZolyl, 2-oxaZolyl, 4-oxaZolyl, 5-oxaZolyl, 
l-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, S-pyrimidyl, 3-py 
ridaZinyl, 2-thiaZolyl, 4-thiaZolyl, 5-thiaZolyl, 5-tetraZolyl, 
2-triaZolyl, 5-triaZolyl, 2-thienyl, 3-thienyl, carbaZolyl, ben 
ZimidaZolyl, benZothienyl, benZofuranyl, indolyl, quinoli 
nyl, benZotriaZolyl, benZothiaZolyl, benZooxaZolyl, benZ 
imidaZolyl, isoquinolinyl, indolyl, isoindolyl, acridinyl, or 
benZoisoxaZolyl. Also included Within the scope of the term 
“heteroaryl”, as it is used herein, is a group in Which a 
heteroatomic ring is fused to one or more aromatic or 

nonaromatic rings Where the radical or point of attachment 
is on the heteroaromatic ring. Examples include tetrahydro 
quinoline, tetrahydroisoquinoline, and pyrido[3,4-d]pyrim 
idinyl. The term “heteroaryl” also refers to rings that are 
optionally substituted. The term “heteroaryl” may be used 
interchangeably With the term “heteroaryl ring” or the term 
“heteroaromatic”. 

[0034] An aryl (including aralkyl, aralkoxy, aryloxyalkyl 
and the like) or heteroaryl (including heteroaralkyl and 
heteroarylalkoxy and the like) group may contain one or 
more substituents. Examples of suitable substituents on the 
unsaturated carbon atom of an aryl, heteroaryl, aralkyl, or 
heteroaralkyl group include a halogen, —R°, —OR°, 
—SR°, 1,2-methylene-dioxy, 1,2-ethylenedioxy, protected 
OH (such as acyloxy), phenyl (Ph), substituted Ph, —O(Ph), 
substituted —O(Ph), —CH2(Ph), substituted —CH2(Ph), 
—CH2CH2(Ph), substituted —CH2CH2(Ph), —NO2, —CN, 
—N(R°)2, —NR°C(O)R°, —NR°C(O)N(R°)2, 
—NR°CO2R°, —NR°NR°C(O)R°, —NR°NR°C(O)N(R°)2, 
—NR°NR°CO2R°, —C(O)C(O)R°, —C(O)CH2C(O)R°, 
—CO2R°, —C(O)R°, —C(O)N(R°)2, —OC(O)N(R°)2, 
—S(O)2R°, —SO2N(R°)2, —S(O)R°, —NR°SO2N(R°)2, 
—NR°SO2R°, —C(=S)N(R°)2, —C(=NH)—N(R°)2, 
—(CH2)yNHC(O)R°, —(CH2)yNHC(O)CH(V—R°)(R°); 
Wherein R° is H, a substituted or unsubstituted aliphatic 
group, an unsubstituted heteroaryl or heterocyclic ring, 
phenyl (Ph), substituted Ph, —O(Ph), substituted —O(Ph), 
—CH2(Ph), or substituted —CH2(Ph); y is 0-6; and V is a 
linker group. Examples of substituents on the aliphatic 
group or the phenyl ring include amino, alkylamino, dialky 
lamino, aminocarbonyl, halogen, alkyl, alkylaminocarbonyl, 
dialkylaminocarbonyl, alkylaminocarbonyloxy, dialkylami 
nocarbonyloxy, alkoxy, nitro, cyano, carboxy, alkoxycarbo 
nyl, alkylcarbonyl, hydroxy, haloalkoxy, or haloalkyl. 

[0035] An aliphatic group or a non-aromatic heterocyclic 
ring may contain one or more substituents. Examples of 
suitable substituents on the saturated carbon of an aliphatic 
group or of a non-aromatic heterocyclic ring include those 
listed above for the unsaturated carbon of an aryl or het 
eroaryl group and the following: =0, :5, =NNHR*, 
=NN(R*)2, =N—, =NNHC(O)R*, =NNHCO2(alkyl), 
=NNHSO2(alkyl), or =NR*, Where each R* is indepen 
dently selected from hydrogen, an unsubstituted aliphatic 
group or a substituted aliphatic group. Examples of substitu 
ents on the aliphatic group include amino, alkylamino, 
dialkylamino, aminocarbonyl, halogen, alkyl, alkylami 
nocarbonyl, dialkylaminocarbonyl, alkylaminocarbonyloxy, 
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dialkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy, 
alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, or 
haloalkyl. 
[0036] Suitable substituents on the nitrogen of an aromatic 
or non-aromatic heterocyclic ring include —R", —N(R+)2, 
—C(O)R+, —CO2R+, —C(O)C(O)R+, —C(O)CH2C(O)R+, 
—SO2R+, —SO2N(R+)2, —C(=S)N(R+)2, —C(=NH)— 
N(R+)2, and —NR+SO2R+; Wherein R+ is H, an aliphatic 
group, a substituted aliphatic group, phenyl (Ph), substituted 
Ph, —O(Ph), substituted —O(Ph), CH2(Ph), substituted 
CH2(Ph), or an unsubstituted heteroaryl or heterocyclic ring. 
Examples of substituents on the aliphatic group or the 
phenyl ring include amino, alkylamino, dialkylamino, ami 
nocarbonyl, halogen, alkyl, alkylaminocarbonyl, dialky 
laminocarbonyl, alkylaminocarbonyloxy, dialkylaminocar 
bonyloxy, alkoxy, nitro, cyano, carboxy, alkoxycarbonyl, 
alkylcarbonyl, hydroxy, haloalkoxy, or haloalkyl. 

[0037] The term “linker group” or “linker” means an 
organic moiety that connects tWo parts of a compound. 
Linkers are typically comprised of an atom such as oxygen 
or sulfur, a unit such as —NH—, —CH2—, —C(O)—, 
—C(O)NH—, or a chain of atoms, such as an alkylidene 
chain. The molecular mass of a linker is typically in the 
range of about 14 to 200. Examples of linkers include a 
saturated or unsaturated C1_6 alkylidene chain Which is 
optionally substituted, and Wherein one or tWo saturated 
carbons of the chain are optionally replaced by —C(O)—, 
—C(O)C(O)—, —CONH—, —CONHNH—, —CO2—, 
—OC(O)—, —NHCO2—, —O—, —NHCONH—, 
—OC(O)NH—, —NHNH—, —NHCO—, —S—, —SO—, 
—SO2—, —NH—, —SO2NH—, or —NHSO2—. 
[0038] The term “alkylidene chain” refers to an optionally 
substituted, straight or branched carbon chain that may be 
fully saturated or have one or more units of unsaturation. 
The optional substituents are as described above for an 
aliphatic group. 
[0039] A combination of substituents or variables is per 
missible only if such a combination results in a stable or 
chemically feasible compound. A stable compound or 
chemically feasible compound is one that is not substantially 
altered When kept at a temperature of 40° C. or less, in the 
absence of moisture or other chemically reactive conditions, 
for at least a Week. 

[0040] It Will be apparent to one skilled in the art that 
certain compounds of this invention may exist in tautomeric 
forms, all such tautomeric forms of the compounds being 
Within the scope of the invention. 

[0041] Unless otherWise stated, structures depicted herein 
are also meant to include all stereochemical forms of the 
structure; i.e., the R and S con?gurations for each asym 
metric center. Therefore, single stereochemical isomers as 
Well as enantiomeric and diastereomeric mixtures of the 
present compounds are Within the scope of the invention. 
Unless otherWise stated, structures depicted herein are also 
meant to include compounds Which differ only in the pres 
ence of one or more isotopically enriched atoms. For 
example, compounds having the present structures except 
for the replacement of a hydrogen by a deuterium or tritium, 
or the replacement of a carbon by a 13C- or 14C-enriched 
carbon are Within the scope of this invention. 

[0042] One embodiment of this invention relates to com 
pounds Wherein A—B is N—O, shoWn by formula II: 
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[0043] or a pharmaceutically acceptable derivative or pro 

drug thereof, Wherein R1, R2, R3, R4, T, and Q are as 
described above. Preferred embodiments of formula II are 

shoWn beloW for the Ht ring being pyrrol-3-yl (II-A), 
pyraZol-3-yl (II-B), [1,2,4]triaZol-3-yl (II-C), [1,2,3]triaZol 
4-yl (II-D), and tetraZol-5-yl (II-E). 

II-A 

II-B 

II-C 

II-D 
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-continued 

II-E 
H 

/N\ 
N N 

\ // 
N 

O 

N/ | 
\ 

T—R2 
R1 

[0044] Preferred compounds of formulae II-A, II-B, II-C, 
II-D, and II-E include those having one or more, and most 

preferably all, of the folloWing features: (a) Q is —CO—, 
—CO2—, or —CONH—; (b) T is a valence bond, 

—NHC(O)—, or —NHCH2—; (c) R1 is hydrogen or NHR; 
(d) R2 is an optionally substituted aryl ring, preferably a 
phenyl ring, and more preferably a phenyl ring having up to 
one L-W substituent and up to three R8 substituents; (e) W 

is selected from R9, CH(R9)2, CH(R9)N(R9)2, or N(R9)2; R3 is hydrogen; (g) R4 is selected from —R6, —NH2, 

—NHR6, —N(R6)2, or —NR6(CH2)yN(R6)2; (h) R6 is R5, 
—(CH2)yCH(R7)2, or —(CH2)yR7; and/or R7 is an 
optionally substituted group selected from aryl, aralkyl, 
heteroaryl, heteroarylalkyl, heterocyclyl, or heterocyclyla 
lkyl. 

[0045] Preferred R8 substituents on the R2 phenyl group 
include halo, nitro, haloalkyl, hydroxyalkyl, C1_6 aliphatic, 
alkoxy, amino, and heterocyclyl. Examples of preferred L 
groups include —CH2—, —CH2NH—, —CH2NHC(O)—, 
—NH—, —CH2CH2NH—, —CH2O—, —CH2C(O)NH—, 
—CH2NHCH2CH2NHC(O)—, and 
—CH2NHC(O)CH2CH2NHC(O)—. Preferred W groups 
include —CH(C1_6 aliphatic)NC(O) (C1_6 aliphatic), 
—CH(CH2OH)NC(O)(C1_6 aliphatic), 
—CH(CH2SH)NC(O)(C1_6 aliphatic), —N(C1_6 aliphatic)2, 
-heterocyclyl (e.g. pyrrolidinyl, morpholinyl, thiomorpholi 
nyl, and piperidinyl), —CH(C1_6 aliphatic)NH2, —CH(C1_6 
aliphatic)NC(O)O(C1_6 aliphatic), —CHZCN, and 
—CH2N(C1_6 aliphatic)2. 
[0046] When R4 is R6, preferred R6 groups include pyr 
rolidin-l-yl, morpholin-4-yl, piperidin-l-yl, and piperaZin 
1-yl Wherein each group is optionally substituted. When R4 
is —NHR6 or —N(R6)2, preferred R6 groups further include 
(CH2)yR7 and —(CH2)yCH(R7)2. Examples of preferred R6 
and R7 include pyridin-3-yl, pyridin-4-yl, imidaZolyl, furan 
2-yl, tetrahydrofuran-2-yl, cyclohexyl, phenyl, —CHZOH, 
—(CH2)2OH, and isopropyl, Wherein each group is option 
ally substituted. 

[0047] Exemplary structures of formula II-A, Wherein R1 
and R3 are e‘ach hydrogen, are set forth in Table 1 beloW. 
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TABLE l-continued 

Compounds of Formula II-A 

// 

O 0 

5151“ 1%N H H 

; S\ N 
C1 
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TABLE l-continued 

Compounds of Formula II-A 

H 
N Q—R4 

O 

N’ | 
\ 

T—R2 

II-A 

N0 T—R2 Q_R4 

IIA-105 O O 

C1 0 

IIA-106 phenyl 

IIA-107 phenyl 

IIA-108 3,4-dirnethoxyphenyl 

IIA-109 3-ch1oropheny1 

G d1 

G 6% 
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TABLE l-continued 

Compounds of Formula II-A 

H 
N 

O 

O 

OH 

U 
IIA-118 3,4-dirnethoxyphenyl 

O NO 15% \ 

IIA-117 3,4-dirnethoxyphenyl 

CH3 

IIA-119 3-rnethy1phenyl O 

OH 

U 
IIA-12O 2-?uoro-3-chlorophenyl O 

@N 

IIA-121 2-?uoro-3-chlorophenyl O 

N/\ @N 
OMe 

IIA-122 2-?uoro-3-chlorophenyl O 
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TABLE l-continued 

Compounds of Formula II-A 

IIA-123 3-ch1oropheny1 

11% Q 
N 

IIA-124 3,4-dirnethoxyphenyl OH 

0 

1% N 

IIA-125 2-?uoro-3-chlorophenyl OH 

0 

1%k N 

IIA-126 2-?uoro-3-chlorophenyl O 

N/\ 
|\/ N N 

/ 

IIA-127 3,4-dirnethoxyphenyl 
0 CH3 

N 2 

6H CH3 
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TABLE l-continued 

Compounds of Formula II-A 

O 
/ 

N\ | 
T—R2 

II-A 

NO. T_R2 Q_R4 

IIA-147 phenyl O 

15% 
CH3 

IIA-148 phenyl O 

N/\ K» 
OMe 

IIA-149 3,4-dirnethoxyphenyl O 

135% 
CH3 

IIA-15O 3,4-dirnethoxyphenyl O 

N 

/ 

F 

IIA-151 3-rnethy1phenyl O 

N/\ K» 

IIA-152 3-rnethy1phenyl O 

N 

CH3 
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TABLE l-continued 

Compounds of Formula II-A 

NO. T_R2 Q_R4 

IIA-153 phenyl OH 
O 

?K N 
IIA-154 phenyl O 

N/j 
N\ 
CH3 

IIA-155 phenyl O 

1% O9 
IIA-156 3,4-dirnethoxyphenyl O 

N/\ 
K/ N 

OMe 

IIA-157 3,4-dirnethoxyphenyl O 

K/ N\H/CH3 
O 

IIA-158 3-rnethy1phenyl 






























































