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TREATMENT OF CANCER WITH TOR KINASE INHIBITORS

[06601] This application claims the benefit of U.S. Provisional Application No.
61/611,361, filed March 15, 2012 and claims the benefit of ULS, Provisional Application Ne.
61/715,323, filed October 18, 2012, the entire contents of each of which are (ncorporated
herein by reference,

1. FIELD
{9602} Provided herein are methods for treating or preventing head and neck
squamous cell carcinoma, comprising administering an effective amount of a TOR kinase

inhibitor to a patient having head and neck squamous cell carcinoma.

[0002A] Throughout this specification the word "comprise”, or variations such as
"comprises” or “comprising”, will be understood to imply the miclusion of a stated element,
integer or step, or group of elements, integers or steps, but not the exclusion of any other

element, integer or step, or gronp of clements, ntegers or steps.

[0002R] Any discussion of documents, acts, materials, devices, articles or the fike
which has been included in the present specification is not to be taken as an admission that
any or all of these matters form part of the prior art base or were common general knowledge
in the field relevant to the present disclosure as it existed before the priority date of each claim

of this application,

2. BACKGROUND

{0003} The connection between abnoral protein phosphorylation and the cause or
consequence of diseases has been known for over 20 years, Accordingly, protein kinases
have become a very important group of drug targets. See Cohew, ¥ature, 1:309-315 {2002).
Various protein kinase inhibitors have been used ¢linically in the treatment of a wide variety
of diseases, such as cancer and chronic inflammatory diseases. including diabetes and stroke.
See Cohen, Bur, J Biochem., 268:3001-5010 (2001), Profein Kinase Inhibitors for the
Treatment of Disease: The Prowise and the Prablems, Handbook of Experimental

Pharmacology, Springer Beriin Heidelberg, 167 (2003).
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0004 The protein Kinases are a Jarge and diverse family of cnzymes that catalyze
protein phosphorvlation and play a eritical role i cellular signaling, FProtein kinases may
exert positive or negative regulatory effects, depending upon their target protein. Protein
kinases are involved iy specific signaling pathways which regulate cell functions such as, but
not hmited to, metabolism, cell cvele progression, cell adhesion, vascular function, apoptosis,
and anglogenesis. Malfunctions of cellular signaling Have been associated with many
diseases. the most characterized of which include cancer and diabetes. The regulation of
signal transduction by cytokines and the association of signal molecules with protooncogenes

and tumor suppreszor genes bave becn well documented. Similatdy, the
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protooncogenes and tumor suppressor genes have been well documented. Similarly, the
connection between diabetes and related conditions, and deregulated levels of protein
kinases, has been demonstrated. See e.g., Sridhar et al. Pharmaceutical Research,
17(11):1345-1353 (2000). Viral infections and the conditions related thereto have also been
associated with the regulation of protein kinases. Park et al. Cell 101 (7): 777-787 (2000).
[0005] Because protein kinases regulate nearly every cellular process, including
metabolism, cell proliferation, cell differentiation, and cell survival, they are attractive
targets for therapeutic intervention for various disease states. For example, cell-cycle
control and angiogenesis, in which protein kinases play a pivotal role are cellular processes
associated with numerous disease conditions such as but not limited to cancer, inflammatory
diseases, abnormal angiogenesis and diseases related thereto, atherosclerosis, macular
degeneration, diabetes, obesity, and pain.

[0006] Protein kinases have become attractive targets for the treatment of cancers.
Fabbro et al., Pharmacology & Therapeutics 93:79-98 (2002). It has been proposed that the
involvement of protein kinases in the development of human malignancies may occur by:
(1) genomic rearrangements (e.g., BCR-ABL in chronic myelogenous leukemia),

(2) mutations leading to constitutively active kinase activity, such as acute myelogenous
leukemia and gastrointestinal tumors, (3) deregulation of kinase activity by activation of
oncogenes or loss of tumor suppressor functions, such as in cancers with oncogenic RAS,
(4) deregulation of kinase activity by over-expression, as in the case of EGFR and

(5) ectopic expression of growth factors that can contribute to the development and
maintenance of the neoplastic phenotype. Fabbro et al., Pharmacology & Therapeutics
93:79-98 (2002).

[0007] The elucidation of the intricacy of protein kinase pathways and the
complexity of the relationship and interaction among and between the various protein
kinases and kinase pathways highlights the importance of developing pharmaceutical agents

capable of acting as protein kinase modulators, regulators or inhibitors that have beneficial

S0
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[0608] The protein named mTOR (mammalian target of rapaniyein), which is also

shown to be one of the most critical proteins in the mTOR/PIZK/AkL pathway that regulates
cell growth and proliferation. Georgakis and Younes Expert Rev. dnticancer Ther, 6(1):131~
140 (2006). mTOR exists within two complexes, mTORCT and mTORC2. While mTORCI
is sensitive 1o rapamyein analogs (such as temsirolimus or everolimus) mTORC2 is largely
rapamyein-insensitive. Notahly, rapamyein is nota TOR kinase intnbitor. Several mTOR
mhibitors kave been or are being evaluated in clinical trials for the treatment of caneer,
Temsirolimus was approved for use in renal cell carcinoma in 2007 and sirolimus was
approved in 1999 for the prophylaxis of renal transplant rejection. Everolimus was approved
in 2009 for renal cell carcinoma patients that have progressed on vasenlar endothelial growth
factor receptor inhibitors, in 2010 for subependynial giant cell astrocytoma (SEGA}
associated with tuberous sclerosis (TS) in patients who require therapy but are not candidates
for surgical resection, and in 2011 for progressive newroendocring tumors of pancreatic origin
{PNET) in pa

nts with unresectable, locally advanced or metastatic disease, There remains a

need tor additional TOR kinase inhibitors.
{6609] it

to be construed as an admission that the refercuce is prior art to the present application.

tion or identification of any reference in Section 2 of this application 18 not

3. SUMMARY
[0069A] In one aspect of the invention there is provided a method for treating head and
neck squamous cell carcinoma, comprising administering an effective amount of 7-(6~(2-

hydroxypropan-2-yDpyridin-3-yD)- | -(rans-d-methoxycyclohexyl)-3 4-dihydropyrazino{2 3

blpyrazin.

2(1H)-one or & pharmiacentically aceeptable salt, stercoisomer or tautamer thereof

{00098} In another aspect of the invention there is provided a method for improving the
Response FEvaluation Criteria in Solid Tumors (RECIST 1.1) of a patient, comprising
administering an effective amount of 7-(6-(2-hydroxypropan-2~yDpyridin-3-yl)- 1 ~{irans-4-

methoxyeyclohexyl)-3.4-dihydropyrazino[2,3-blpyrazin-2(1 H)-one or a pharmaceutically

cell carcinona

¥
fad-
i
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[0009C| In vet another aspect of the jnvention there is provided a method for inhibiting

phosphorylation of S6RP, 4E-BP1 and/or AKT in a biological sample of a patient having head
and neck squamous cell carcinoma, comprising administering an effective amount of ’17-{{5.«(2
hydroxypropan-2-ylpyridin-3-y1)- 1« (trans-d-methoxycyclohexyi)-3 4-dibvdropyrazino] 2,3
blpyrazin-2(1H)-one or a pharmaceutically acceptable salt, stereoisomer or tautomer thereof
to said patient and comparing the amount of phosphorylated S6RP, 4E-BP1 and/or AKT in a
hiolegical sample of a patient obtained prior to and after administration of said 7-(6-(2-
hydroxypropan-2-yhpyridin-3-y)-1-(rrans-d-methoxycvelohexyl)-3,4-dihydropyrazinof2,3-
blpyrazin-2(1H)-one or a pharmaceutically acceptable salt, stereoisomer or tautomer thereof,
wherein less phosphorylated S6RP, 4E-BP1 and/or AKT in said biological sample obtained
after administration of said TOR kinase inhibitor relative to the amount of phosphorylated
SERP, 4E-BP1 and/or AKT in said biological samiple obtained priar to administration of said
7-(6-(2-hy mc»\vmopan 2-yD)pyridin-3- yl) ({;_f‘<?irz;s?44:-111;etho-:<ycjs’t@]’ﬁhe&fl}-‘3 ;3=

dibyydropyrazino|2,3-b]pyrazin-2(1 H)-ene or a pharmaceutically acceptable salt, stereoisomer

or tautomer thereof indicates inhibition.

(0009 D] I yet another aspect of the invention there is provided a method for inhibiting
DNA-dependent protein kinase (DNA-PK) activity in a skin sample of a patient having head
and neck squamous cell carcinoma, comprising administering an effective amount of 7-{6-(2-
hydroxypropan-2-yl)pyridin-3-y1)-1-(rrans-d-methoxyeyclohexyl)-3 4-dihvdropyrazina[2,3-
b{} py‘raz:ifr_r-z(*i Hj-oneora phmrmé;fc’reuﬁaa{-i__v- .a;c-:cep'iabié sait, stereoisemer or tautomer thereof
ofa p-zitiefii’( obtained p’;ﬁ@x‘ o a‘nd aﬁu 'ad-mﬁi"n;i.gtratimi- of said 7-(6-(2-h }f-‘-droxypm;pafn.é?-~
vhipyridin-3-

yh-{rrans-4-methoxycyelohexyl)-3 4-dihydropyrazine]2,3-blpyrazin-2( LH)-

one or a pharmaceuatically acceptable salt, sterevisomer or tautomer thereof, wherein legs

phosphorylated DNA-PK in said biological sample obtained after administration of said 7-(6-

(2-hydroxypropan-2-yDpyridin-3-y1)-1-(rans-4-methoxycyclohexyl)-3 4-
dihydropyrazinof2.3-blpyrazin-2(1 H}-one or a pharmaceuticaily acceptable salt, stercoisomer

or tautomer thereof relative to the amount of phosphorvlated DNA-PK in said biological

sample obtained priot to administration of said 7-(6-(2-hydroxypropan-2-ylpyridin-3-y)-1-

(rrans-4-methoxyeyclohexyl)-3.4-dihydropyrazino[2,3-b|pyrazin-2(1 H)-one or a

pharmaceutically acceptable salt, sterecisomer or tautomer thereof indicates inhibition.
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[ﬁi}t)?}i’%} In yet another aspc—_c.t’ of'the invention there is pﬁmvided a meih‘crd_ for m_e-asur:ing
squamous cell carc:i'nomﬁ_, campx‘is;" ng -a-d:;:ninisterﬁing an effective amotunt ﬁf"‘i—-{()—-(z--

hvdroxypropan-2-yDpyridin-3-y)-1-(srans-4-mothoxycyclohexyl)-3 4-dibydropyrazine{2,3-

blpyrazin-2{1H)-one or a pharmaceutically acceptable salt, stétecisomer or tavtomer thereaf

to said patient, measuring the amount of phosphorylated S6RP, 4E-BP1 ar AKY in said

patient, and comparing said amount of phosphorylated S6RP, 4E-BP1 or AKT to that of said

patient prior to administration of an effective amount of 7-(6-(2-hydroxypropan-2-yDpyridin-

-~

3y 1-(rans-4-methoxyeyelohexyl)-3 4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-onc or a
pharmaceutically acceptable salt, stersoisomer or tautomer thereof.

[6B09F] In yet another aspect of the invention there is provided a method for measuring
inhibition of phosphorylation of DNA-PK $2056 in a skin sample of a patient having head
and neek squamous eell carcinoma, comprising administering an effective amount of 7-(6-(2-
hydroxypropan-2-yDpyridin-3-y1)-1-(rrans-4-methoxyeyelohexyl)-3 4-dihydropyrazinof2,3-
blpyrazin=2(1H)-one or a pharmaceutically acceptable salt, stereoisomer or tautomer thereof
to said patient, measuring the amount of phosphorylated DNA-PK $2056 present in the skin
sample and comparing said amount of phosphorylated DNA-PK S§2056 to that in g skin
sample from said patient prior to administration of an effective amount of 7-+(6-(2-
hydroxypropan-2-yDpyridin-3-yH-1-(irans-d-methoxyeyclohexyl)-3,4-dihydropyrazino[2.3-
blpyrazin-2(1H)-one or a pharmaceutically acceptable salt, stereoisomer or tautomer thereot,
{6609G] In yet another aspect of the fnvention there is provided a kit comprising 7-(6-

(2-hydroxypropan-2-yDpyridin-3-y1)-1-(rans-4-methoxyeyclohexyl)-3,4-
dihydropyiazino[2.3-b]pyrazin-2(1 Hj-one or a pharmaceutically acceptable salt, stereoisomer
or tautomer thercof and a patient response monitoring means when used in a patient having
head and neck squamous cell carcinoma, said patient having been administered said 7-(6-(2-
hydroxypropan-2-ylipyridin-3-y1)-1-(trans-4-methoxyeyclohexyl)-3 4-dihydropyrazino{ 2,3-
blpyrazin-2(11)-one or a pharmaceutically acceptable salt. stereoisomer or tantomer thereof.
[6009H] In still another aspect of the invention there is provided use of 7-{6-(2-
bydroxypropan-2-yhpyridin-3-yD~1-(irans-4-methoxyeyclohexyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one or a pharmaceutically acceptable salt, sterenisomer or tautomer thereof
in the manufacture of & medicament for the treatruent of head and neck squamous cell

carcinema.



31 Oct 2014

2013203153

R‘é::_‘spﬁ(

[6016] Provided herein arc methods for treating or preventing bead and neck
squamous cell carcinoma, comprising administering an effective amount of a TOR kinase
imhibitor to a patient having head and neck squamous cell carcinoma.

[0011] In certain embodiments, provided herein are methods for improving the

mse Bvaluation Criteria in Solid Tumors (RECIST 1.1) of a patient, comprising

administering an effective amount of a TOR kinase inhibitor to a patient having head and

neck squamous cell carcinoma.
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administering an effective amount of a TOR kinase inhibitor to a patient having head and

neck squamous cell carcinoma.

[0012] In some embodiments, the TOR kinase inhibitor is a compound as described
herein.
[0013] The present embodiments can be understood more fully by reference to the

detailed description and examples, which are intended to exemplify non-limiting

embodiments.
4. DETAILED DESCRIPTION
4.1  DEFINITIONS
[0014] An “alkyl” group is a saturated, partially saturated, or unsaturated straight

chain or branched non-cyclic hydrocarbon having from 1 to 10 carbon atoms, typically from
1 to 8 carbons or, in some embodiments, from 1 to 6, 1 to 4, or 2 to 6 or carbon atoms.
Representative alkyl groups include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl and
-n-hexyl; while saturated branched alkyls include -isopropyl, -sec-butyl, -isobutyl, -tert-
butyl, -isopentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 2,3-dimethylbutyl and
the like. Examples of unsaturared alkyl groups include, but are not limited to, vinyl, allyl,
-CH=CH(CH3), -CH=C(CH3),, -C(CH3)=CH,, -C(CH3)=CH(CH3), -C(CH,CH3)=CH,,
-C=CH, -C=C(CH3), -C=C(CH,CH3), -CH,C=CH, -CH,C=C(CH3) and
-CH,C=C(CHCH3), among others. An alkyl group can be substituted or unsubstituted. In
certain embodiments, when the alkyl groups described herein are said to be “substituted,”
they may be substituted with any substituent or substituents as those found in the exemplary
compounds and embodiments disclosed herein, as well as halogen (chloro, iodo, bromo, or
fluoro); hydroxyl; alkoxy; alkoxyalkyl; amino; alkylamino; carboxy; nitro; cyano; thiol;
thioether; imine; imide; amidine; guanidine; enamine; aminocarbonyl; acylamino;
phosphonato; phosphine; thiocarbonyl; sulfonyl; sulfone; sulfonamide; ketone; aldehyde;

ester; urea; urethane; oxime; hydroxyl amine; alkoxyamine; aralkoxyamine; N-oxide;

4.
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hydrazine; hydrazide; hydrazone; azide; isocyanate; isothiocyanate; cyanate; thiocyanate;
B(OH);, or O(alkyl)aminocarbony].
[0015] An “alkenyl” group is a straight chain or branched non-cyclic hydrocarbon
having from 2 to 10 carbon atoms, typically from 2 to § carbon atoms, and including at least
one carbon-carbon double bond. Representative straight chain and branched
(C,-Cg)alkenyls include -vinyl, -allyl, -1-butenyl, -2-butenyl, -isobutylenyl, -1-pentenyl,
-2-pentenyl, -3-methyl-1-butenyl, -2-methyl-2-butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl,
-2-hexenyl, -3-hexenyl, -1-heptenyl, -2-heptenyl, -3-heptenyl, -1-octenyl, -2-octenyl,
-3-octenyl and the like. The double bond of an alkenyl group can be unconjugated or
conjugated to another unsaturated group. An alkenyl group can be unsubstituted or
substituted.
[0016] A “cycloalkyl” group is a saturated, partially saturated, or unsaturated cyclic
alkyl group of from 3 to 10 carbon atoms having a single cyclic ring or multiple condensed
or bridged rings which can be optionally substituted with from 1 to 3 alkyl groups. In some
embodiments, the cycloalkyl group has 3 to 8 ring members, whereas in other embodiments
the number of ring carbon atoms ranges from 3 to 5, 3 to 6, or 3 to 7. Such cycloalkyl
groups include, by way of example, single ring structures such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 1-methylcyclopropyl,
2-methylcyclopentyl, 2-methylcyclooctyl, and the like, or multiple or bridged ring structures
such as adamantyl and the like. Examples of unsaturared cycloalkyl groups include
cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, hexadienyl, among
others. A cycloalkyl group can be substituted or unsubstituted. Such substituted cycloalkyl
groups include, by way of example, cyclohexanone and the like.
[0017] An “aryl” group is an aromatic carbocyclic group of from 6 to 14 carbon
atoms having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl or
anthryl). In some embodiments, aryl groups contain 6-14 carbons, and in others from 6 to
12 or even 6 to 10 carbon atoms in the ring portions of the groups. Particular aryls include
phenyl, biphenyl, naphthyl and the like. An aryl group can be substituted or unsubstituted.
-5-
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The phrase “aryl groups” also includes groups containing fused rings, such as fused
aromatic-aliphatic ring systems (e.g., indanyl, tetrahydronaphthyl, and the like).
[0018] A “heteroaryl” group is an aryl ring system having one to four heteroatoms
as ring atoms in a heteroaromatic ring system, wherein the remainder of the atoms are
carbon atoms. In some embodiments, heteroaryl groups contain 5 to 6 ring atoms, and in
others from 6 to 9 or even 6 to 10 atoms in the ring portions of the groups. Suitable
heteroatoms include oxygen, sulfur and nitrogen. In certain embodiments, the heteroaryl
ring system is monocyclic or bicyclic. Non-limiting examples include but are not limited to,
groups such as pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyrolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, thiophenyl, benzothiophenyl,
furanyl, benzofuranyl (for example, isobenzofuran-1,3-diimine), indolyl, azaindolyl (for
example, pyrrolopyridyl or 1H-pyrrolo[2,3-b]pyridyl), indazolyl, benzimidazoly! (for
example, 1H-benzo[d]imidazolyl), imidazopyridyl (for example, azabenzimidazolyl,
3H-imidazo[4,5-b]pyridyl or 1H-imidazo[4,5-b]pyridyl), pyrazolopyridyl, triazolopyridyl,
benzotriazolyl, benzoxazolyl, benzothiazolyl, benzothiadiazolyl, isoxazolopyridyl,
thianaphthalenyl, purinyl, xanthinyl, adeninyl, guaninyl, quinolinyl, isoquinolinyl,
tetrahydroquinolinyl, quinoxalinyl, and quinazolinyl groups.
[0019] A “heterocyclyl” is an aromatic (also referred to as heteroaryl) or non-
aromatic cycloalkyl in which one to four of the ring carbon atoms are independently
replaced with a heteroatom from the group consisting of O, S and N. In some embodiments,
heterocyclyl groups include 3 to10 ring members, whereas other such groups have 3 to 5,
3 to 6, or 3 to 8 ring members. Heterocyclyls can also be bonded to other groups at any ring
atom (i.e., at any carbon atom or heteroatom of the heterocyclic ring). A heterocyclylalkyl
group can be substituted or unsubstituted. Heterocyclyl groups encompass unsaturated,
partially saturated and saturated ring systems, such as, for example, imidazolyl, imidazolinyl
and imidazolidinyl groups. The phrase heterocyclyl includes fused ring species, including
those comprising fused aromatic and non-aromatic groups, such as, for example,
benzotriazolyl, 2,3-dihydrobenzo[l,4]dioxinyl, and benzo[l,3]dioxolyl. The phrase also

-6-
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includes bridged polycyclic ring systems containing a heteroatom such as, but not limited to,
quinuclidyl. Representative examples of a heterocyclyl group include, but are not limited
to, aziridinyl, azetidinyl, pyrrolidyl, imidazolidinyl, pyrazolidinyl, thiazolidinyl,
tetrahydrothiophenyl, tetrahydrofuranyl, dioxolyl, furanyl, thiophenyl, pyrrolyl, pyrrolinyl,
imidazolyl, imidazolinyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,
thiazolyl, thiazolinyl, isothiazolyl, thiadiazolyl, oxadiazolyl, piperidyl, piperazinyl,
morpholinyl, thiomorpholinyl, tetrahydropyranyl (for example, tetrahydro-2H-pyranyl),
tetrahydrothiopyranyl, oxathiane, dioxyl, dithianyl, pyranyl, pyridyl, pyrimidinyl,
pyridazinyl, pyrazinyl, triazinyl, dihydropyridyl, dihydrodithiinyl, dihydrodithionyl,
homopiperazinyl, quinuclidyl, indolyl, indolinyl, isoindolyl, azaindolyl (pyrrolopyridyl),
indazolyl, indolizinyl, benzotriazolyl, benzimidazolyl, benzofuranyl, benzothiophenyl,
benzthiazolyl, benzoxadiazolyl, benzoxazinyl, benzodithiinyl, benzoxathiinyl,
benzothiazinyl, benzoxazolyl, benzothiazolyl, benzothiadiazolyl, benzo[l,3]dioxolyl,
pyrazolopyridyl, imidazopyridyl (azabenzimidazolyl; for example, 1H-imidazo[4,5-
b]pyridyl, or 1H-imidazo[4,5-b]pyridin-2(3H)-onyl), triazolopyridyl, isoxazolopyridyl,
purinyl, xanthinyl, adeninyl, guaninyl, quinolinyl, isoquinolinyl, quinolizinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, phthalazinyl, naphthyridinyl, pteridinyl, thianaphthalenyl,
dihydrobenzothiazinyl, dihydrobenzofuranyl, dihydroindolyl, dihydrobenzodioxinyl,
tetrahydroindolyl, tetrahydroindazolyl, tetrahydrobenzimidazolyl, tetrahydrobenzotriazolyl,
tetrahydropyrrolopyridyl, tetrahydropyrazolopyridyl, tetrahydroimidazopyridyl,
tetrahydrotriazolopyridyl, and tetrahydroquinolinyl groups. Representative substituted
heterocyclyl groups may be mono- substituted or substituted more than once, such as, but
not limited to, pyridyl or morpholinyl groups, which are 2-, 3-, 4-, 5-, or 6-substituted, or
disubstituted with various substituents such as those listed below.

[0020] An “cycloalkylalkyl” group is a radical of the formula: -alkyl-cycloalkyl,
wherein alkyl and cycloalkyl are defined above. Substituted cycloalkylalkyl groups may be
substituted at the alkyl, the cycloalkyl, or both the alkyl and the cycloalkyl portions of the
group. Representative cycloalkylalkyl groups include but are not limited to

-7-



WO 2013/138557 PCT/US2013/031206

cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, and
cyclohexylpropyl. Representative substituted cycloalkylalkyl groups may be mono-
substituted or substituted more than once.

[0021] An “aralkyl” group is a radical of the formula: -alkyl-aryl, wherein alkyl and
aryl are defined above. Substituted aralkyl groups may be substituted at the alkyl, the aryl,
or both the alkyl and the aryl portions of the group. Representative aralkyl groups include
but are not limited to benzyl and phenethyl groups and fused (cycloalkylaryl)alkyl groups
such as 4-cthyl-indanyl.

[0022] A “heterocyclylalkyl” group is a radical of the formula: -alkyl-heterocyclyl,
wherein alkyl and heterocyclyl are defined above. Substituted heterocyclylalkyl groups may
be substituted at the alkyl, the heterocyclyl, or both the alkyl and the heterocyclyl portions
of the group. Representative heterocylylalkyl groups include but are not limited to 4-ethyl-
morpholinyl, 4-propylmorpholinyl, furan-2-yl methyl, furan-3-yl methyl, pyrdine-3-yl
methyl, (tetrahydro-2H-pyran-4-yl)methyl, (tetrahydro-2H-pyran-4-yl)ethyl,
tetrahydrofuran-2-yl methyl, tetrahydrofuran-2-yl ethyl, and indol-2-yl propyl.

[0023] A “halogen” is fluorine, chlorine, bromine or iodine.

[0024] A “hydroxyalkyl” group is an alkyl group as described above substituted
with one or more hydroxy groups.

[0025] An “alkoxy” group is -O-(alkyl), wherein alkyl is defined above.

[0026] An “alkoxyalkyl” group is -(alkyl)-O-(alkyl), wherein alkyl is defined above.
[0027] An “amino” group is a radical of the formula: -NH,.

[0028] An “alkylamino” group is a radical of the formula: -NH-alkyl or —N(alkyl),,
wherein each alkyl is independently as defined above.

[0029] A ““carboxy” group is a radical of the formula: -C(O)OH.

[0030] An “aminocarbonyl” group is a radical of the formula: -C(O)N(R"),,

-C(O)NH(R") or -C(O)NH,, wherein each R is independently a substituted or unsubstituted
alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl or heterocyclyl group as defined herein.
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[0031] An “acylamino” group is a radical of the formula: -NHC(O)(R") or
-N(alkyl)C(O)( R"), wherein each alkyl and R” are independently as defined above.
[0032] An “alkylsulfonylamino” group is a radical of the formula: -NHSO,(R") or
-N(alkyl)SO,(R"), wherein each alkyl and R” are defined above.
[0033] A “urea” group is a radical of the formula: -N(alkyl)C(O)N(R"),,
-N(alkyl)C(O)NH(R"), -N(alkyl)C(O)NH,, -NHC(O)N(R"),, -NHC(O)NH(R"), or
-NH(CO)NHR", wherein each alkyl and R” are independently as defined above.
[0034] When the groups described herein, with the exception of alkyl group are said
to be “substituted,” they may be substituted with any appropriate substituent or substituents.
Illustrative examples of substituents are those found in the exemplary compounds and
embodiments disclosed herein, as well as halogen (chloro, iodo, bromo, or fluoro); alkyl;
hydroxyl; alkoxy; alkoxyalkyl; amino; alkylamino; carboxy; nitro; cyano; thiol; thioether;
imine; imide; amidine; guanidine; enamine; aminocarbonyl; acylamino; phosphonato;
phosphine; thiocarbonyl; sulfonyl; sulfone; sulfonamide; ketone; aldehyde; ester; urea;
urethane; oxime; hydroxyl amine; alkoxyamine; aralkoxyamine; N-oxide; hydrazine;
hydrazide; hydrazone; azide; isocyanate; isothiocyanate; cyanate; thiocyanate; oxygen
(=0); B(OH),, O(alkyl)aminocarbonyl; cycloalkyl, which may be monocyclic or fused or
non-fused polycyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl), or a
heterocyclyl, which may be monocyclic or fused or non-fused polycyclic (e.g., pyrrolidyl,
piperidyl, piperazinyl, morpholinyl, or thiazinyl); monocyclic or fused or non-fused
polycyclic aryl or heteroaryl (e.g., phenyl, naphthyl, pyrrolyl, indolyl, furanyl, thiophenyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, tetrazolyl, pyrazolyl, pyridinyl,
quinolinyl, isoquinolinyl, acridinyl, pyrazinyl, pyridazinyl, pyrimidinyl, benzimidazolyl,
benzothiophenyl, or benzofuranyl) aryloxy; aralkyloxy; heterocyclyloxy; and heterocyclyl
alkoxy.
[0035] As used herein, the term “pharmaceutically acceptable salt(s)” refers to a salt
prepared from a pharmaceutically acceptable non-toxic acid or base including an inorganic
acid and base and an organic acid and base. Suitable pharmaceutically acceptable base
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addition salts of the TOR kinase inhibitors include, but are not limited to metallic salts made
from aluminum, calcium, lithium, magnesium, potassium, sodium and zinc or organic salts
made from lysine, N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine (N-methylglucamine) and procaine. Suitable non-toxic acids
include, but are not limited to, inorganic and organic acids such as acetic, alginic,
anthranilic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic, formic,
fumaric, furoic, galacturonic, gluconic, glucuronic, glutamic, glycolic, hydrobromic,
hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric,
pamoic, pantothenic, phenylacetic, phosphoric, propionic, salicylic, stearic, succinic,
sulfanilic, sulfuric, tartaric acid, and p-toluenesulfonic acid. Specific non-toxic acids
include hydrochloric, hydrobromic, phosphoric, sulfuric, and methanesulfonic acids.
Examples of specific salts thus include hydrochloride and mesylate salts. Others are well-
known in the art, see for example, Remington’s Pharmaceutical Sciences, 18t eds., Mack
Publishing, Easton PA (1990) or Remington: The Science and Practice of Pharmacy, 19"
eds., Mack Publishing, Easton PA (1995).
[0036] As used herein and unless otherwise indicated, the term “clathrate” means a
TOR kinase inhibitor, or a salt thereof, in the form of a crystal lattice that contains spaces
(e.g., channels) that have a guest molecule (e.g., a solvent or water) trapped within or a
crystal lattice wherein a TOR kinase inhibitor is a guest molecule.
[0037] As used herein and unless otherwise indicated, the term “solvate” means a
TOR kinase inhibitor, or a salt thereof, that further includes a stoichiometric or non-
stoichiometric amount of a solvent bound by non-covalent intermolecular forces. In one
embodiment, the solvate is a hydrate.
[0038] As used herein and unless otherwise indicated, the term “hydrate” means a
TOR kinase inhibitor, or a salt thereof, that further includes a stoichiometric or non-
stoichiometric amount of water bound by non-covalent intermolecular forces.
[0039] As used herein and unless otherwise indicated, the term “prodrug” means a
TOR kinase inhibitor derivative that can hydrolyze, oxidize, or otherwise react under
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biological conditions (in vitro or in vivo) to provide an active compound, particularly a TOR
kinase inhibitor. Examples of prodrugs include, but are not limited to, derivatives and
metabolites of a TOR kinase inhibitor that include biohydrolyzable moieties such as
biohydrolyzable amides, biohydrolyzable esters, biohydrolyzable carbamates,
biohydrolyzable carbonates, biohydrolyzable ureides, and biohydrolyzable phosphate
analogues. In certain embodiments, prodrugs of compounds with carboxyl functional
groups are the lower alkyl esters of the carboxylic acid. The carboxylate esters are
conveniently formed by esterifying any of the carboxylic acid moieties present on the
molecule. Prodrugs can typically be prepared using well-known methods, such as those
described by Burger’s Medicinal Chemistry and Drug Discovery 6" ed. (Donald J. Abraham
ed., 2001, Wiley) and Design and Application of Prodrugs (H. Bundgaard ed., 1985,
Harwood Academic Publishers Gmfh).

[0040] As used herein and unless otherwise indicated, the term ““stereoisomer” or
“stereomerically pure” means one stereoisomer of a TOR kinase inhibitor that is
substantially free of other stereoisomers of that compound. For example, a stereomerically
pure compound having one chiral center will be substantially free of the opposite
enantiomer of the compound. A stereomerically pure compound having two chiral centers
will be substantially free of other diastercomers of the compound. A typical stereomerically
pure compound comprises greater than about 80% by weight of one stereoisomer of the
compound and less than about 20% by weight of other stereoisomers of the compound,
greater than about 90% by weight of one stercoisomer of the compound and less than about
10% by weight of the other stereoisomers of the compound, greater than about 95% by
weight of one stereoisomer of the compound and less than about 5% by weight of the other
stereoisomers of the compound, or greater than about 97% by weight of one stereoisomer of
the compound and less than about 3% by weight of the other stereoisomers of the
compound. The TOR kinase inhibitors can have chiral centers and can occur as racemates,
individual enantiomers or diasterecomers, and mixtures thereof. All such isomeric forms are
included within the embodiments disclosed herein, including mixtures thereof. The use of
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stereomerically pure forms of such TOR kinase inhibitors, as well as the use of mixtures of
those forms are encompassed by the embodiments disclosed herein. For example, mixtures
comprising equal or unequal amountsv of the enantiomers of a particular TOR kinase
inhibitor may be used in methods and compositions disclosed herein. These isomers may be
asymmetrically synthesized or resolved using standard techniques such as chiral columns or
chiral resolving agents. See, e.g., Jacques, J., et al., Enantiomers, Racemates and
Resolutions (Wiley-Interscience, New York, 1981); Wilen, S. H., et al., Tetrahedron
33:2725 (1977); Eliel, E. L., Stereochemistry of Carbon Compounds (McGraw-Hill, NY,
1962); and Wilen, S. H., Tables of Resolving Agents and Optical Resolutions p. 268 (E.L.
Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN, 1972).

[0041] It should also be noted the TOR kinase inhibitors can include E and Z
1somers, or a mixture thereof, and cis and trans isomers or a mixture thereof. In certain
embodiments, the TOR kinase inhibitors are isolated as either the cis or trans isomer. In
other embodiments, the TOR kinase inhibitors are a mixture of the cis and trans isomers.
[0042] “Tautomers” refers to isomeric forms of a compound that are in equilibrium
with each other. The concentrations of the isomeric forms will depend on the environment
the compound is found in and may be different depending upon, for example, whether the
compound is a solid or is in an organic or aqueous solution. For example, in aqueous

solution, pyrazoles may exhibit the following isomeric forms, which are referred to as

H
IN\ IN
HN Ny |

[0043] As readily understood by one skilled in the art, a wide variety of functional

tautomers of each other:

groups and other stuctures may exhibit tautomerism and all tautomers of the TOR kinase
inhibitors are within the scope of the present invention.

[0044] It should also be noted the TOR kinase inhibitors can contain unnatural
proportions of atomic isotopes at one or more of the atoms. For example, the compounds

may be radiolabeled with radioactive isotopes, such as for example tritium (‘H), iodine-125
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(*#1), sulfur-35 (**S), or carbon-14 (**C), or may be isotopically enriched, such as with
deuterium (*H), carbon-13 (*C), or nitrogen-15 (*°N). As used herein, an “isotopologue” is
an isotopically enriched compound. The term “isotopically enriched” refers to an atom
having an isotopic composition other than the natural isotopic composition of that atom.
“Isotopically enriched” may also refer to a compound containing at least one atom having
an isotopic composition other than the natural isotopic composition of that atom. The term
“isotopic composition” refers to the amount of each isotope present for a given atom.
Radiolabeled and isotopically encriched compounds are useful as therapeutic agents, e.g.,
cancer and inflammation therapeutic agents, research reagents, e.g., binding assay reagents,
and diagnostic agents, e.g., in vivo imaging agents. All isotopic variations of the TOR
kinase inhibitors as described herein, whether radioactive or not, are intended to be
encompassed within the scope of the embodiments provided herein. In some embodiments,
there are provided isotopologues of the TOR kinase inhibitors, for example, the
isotopologues are deuterium, carbon-13, or nitrogen-15 enriched TOR kinase inhibitors.
[0045] “Treating” as used herein, means an alleviation, in whole or in part, of head
and neck squamous cell carcinoma, or a symptom thereof, or slowing, or halting of further
progression or worsening of head and neck squamous cell carcinoma or a symptom thereof.
[0046] “Preventing” as used herein, means the prevention of the onset, recurrence or
spread, in whole or in part, of head and neck squamous cell carcinoma or a symptom
thereof.
[0047] The term “effective amount” in connection with an TOR kinase inhibitor
means an amount capable of alleviating, in whole or in part, symptoms associated with head
and neck squamous cell carcinoma, or slowing or halting further progression or worsening
of those symptoms, or treating or preventing head and neck squamous cell carcinoma. The
effective amount of the TOR kinase inhibitor, for example in a pharmaceutical composition,
may be at a level that will exercise the desired effect; for example, about 0.005 mg/kg of a
subject’s body weight to about 100 mg/kg of a patient’s body weight in unit dosage for both
oral and parenteral administration. As will be apparent to those skilled in the art, it is to be
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expected that the effective amount of a TOR kinase inhibitor disclosed herein may vary
depending on the severity of the indication being treated.

[0048] The terms “patient” and “subject” as used herein include an animal,
including, but not limited to, an animal such as a cow, monkey, horse, sheep, pig, chicken,
turkey, quail, cat, dog, mouse, rat, rabbit or guinea pig, in one embodiment a mammal, in
another embodiment a human. In one embodiment, a “patient” or “subject” is a human
having head and neck squamous cell carcinoma. In one embodiment, a patient is a human
having histologically or cytologically-confirmed head and neck squamous cell carcinoma,
including subjects who have progressed on (or not been able to tolerate) standard anticancer
therapy or for whom no standard anticancer therapy exists.

[0049] In the context of head and neck squamous cell carcinoma, treatment may be
assessed by inhibition of disease progression, inhibition of tumor growth, reduction of
primary and/or secondary tumor(s), relief of tumor-related symptoms, improvement in
quality of life, delayed appearance of primary and/or secondary tumor(s), slowed
development of primary and/or secondary tumor(s), decreased occurrence of primary and/or
secondary tumor(s), slowed or decreased severity of secondary effects of disease, arrested
tumor growth and/or regression of tumors, among others. In certain embodiments,
treatment of head and neck squamous cell carcinoma may be assessed by the inhibition of
phosphorylation of S6RP, 4E-BP1 and/or AKT in circulating blood and/or tumor cells
and/or skin biopsies or tumor biopsies/aspirates, before, during and/or after treatment with a
TOR kinase inhibitor. In other embodiments, treatment of head and neck squamous cell
carcinoma may be assessed by the inhibition of DNA-dependent protein kinase (DNA-PK)
activity in skin samples and/or tumor biopsies/aspirates, such as by assessment of the
amount of pDNA-PK S2056 as a biomarker for DNA damage pathways, before, during,
and/or after TOR kinase inhibitor treatment. In one embodiment, the skin sample is
irradiated by UV light. In the extreme, complete inhibition, is referred to herein as
prevention or chemoprevention. In this context, the term “prevention” includes either
preventing the onset of clinically evident head and neck squamous cell carcinoma altogether
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or preventing the onset of a preclinically evident stage of head and neck squamous cell
carcinoma. Also intended to be encompassed by this definition is the prevention of
transformation into malignant cells or to arrest or reverse the progression of premalignant
cells to malignant cells. This includes prophylactic treatment of those at risk of developing

head and neck squamous cell carcinoma.

42  TOR KINASE INHIBITORS

[0050] The compounds provided herein are generally referred to as “TOR kinase
inhibitor(s).” In a specific embodiment, the TOR kinase inhibitors do not include
rapamycin or rapamycin analogs (rapalogs).

[0051] In one embodiment, the TOR kinase inhibitors include compounds having
the following formula (I):

R2

|
R1/LTXIN\T
Y\Z/ C)/B

(D

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

X, Y and Z are at each occurrence independently N or CR? , wherein at least
one of X, Y and Z is N and at least one of X, Y and Z is CR3;

-A-B-Q- taken together form -CHR*C(O)NH-, -C(O)CHR*NH-, -C(O)NH-,
-CH,C(0)0-, -C(0)CH,0-, -C(0)0- or C(O)NR?;

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted C,.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl;
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R?is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R* is H, substituted or unsubstituted C).salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocyclylalkyl, -NHR" or -N(R"),; and

R" is at each occurrence independently substituted or unsubstituted C)_salkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or

unsubstituted cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.

[0052] In one embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -CH,C(O)NH-.

[0053] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)CH,NH-.

[0054] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NH-.

[0055] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -CH,C(O)O-.

[0056] In another embodiment, the TOR kinase inhibitors of formula (I) are those

wherein -A-B-Q- taken together form -C(O)CH;O-.

[0057] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)O-.

[0058] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NR’-.

[0059] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein Y is CR®.

[0060] In another embodiment, the TOR kinase inhibitors of formula (I) are those

wherein X and Z are N and Y is CR?.
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[0061] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein X and Z are N and Y is CH.
[0062] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein X and Z are CH and Y is N.
[0063] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein Y and Z are CH and X is N.
[0064] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein X and Y are CH and Z is N.
[0065] In another embodiment, the TOR kinase inhibitors of formula (I) are those

wherein R' is substituted aryl, such as substituted phenyl.
[0066] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[0067] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,
substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
[0068] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R' is H.
[0069] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R? is substituted C,salkyl.
[0070] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.
[0071] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.
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[0072] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[0073] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein R” is H.

[0074] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein L is a direct bond.

[0075] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NH-, X and Z are N and Y is CH, R' is
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl, L is a direct
bond, and R? is substituted or unsubstituted Cisalkyl.

[0076] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NH-, X and Z are N and Y is CH, R' is
substituted or unsubstituted aryl, L is a direct bond, and R? is substituted or unsubstituted
C,salkyl.

[0077] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NH-, X and Z are N and Y is CH, R' is
substituted or unsubstituted aryl, and R%is C,salkyl substituted with one or more
substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[0078] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NH-, X and Z are N and Y is CH, R' is
substituted or unsubstituted aryl, and R” is substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.

[0079] In another embodiment, the TOR kinase inhibitors of formula (I) are those
wherein -A-B-Q- taken together form -C(O)NH-, X and Z are N and Y is CH, R' is
substituted phenyl, L is a direct bond, and R? is substituted C,salkyl.

[0080] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Z are both N and Y is CH, -A-B-Q- is -C(O)NH-, L is a
direct bond, R! is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl,
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and R” is C)_salkyl substituted with substituted or unsubstituted aryl or substituted or
unsubstituted heteroaryl.
[0081] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Z are both N and Y is CH, -A-B-Q- is -C(O)NH-, L is a
direct bond, R' is phenyl, naphthyl, indanyl or biphenyl, each of which may be optionally
substituted with one or more substituents independently selected from the group consisting
substituted or unsubstituted C; galkyl, substituted or unsubstituted C, galkenyl, substituted or
unsubstituted aryl, substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.
[0082] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Z are both N and Y is CH, -A-B-Q- is -C(O)NH-, L is a
direct bond, R' is phenyl, naphthyl or biphenyl, each of which may be optionally substituted
with one or more substituents each independently selected from the group consisting of
Ci.salkyl, amino, aminoC;.j;alkyl, halogen, hydroxy, hydroxyC_salkyl,
Ci.salkyloxyCi_salkyl, -CF3, Ci_i2alkoxy, aryloxy, arylC,.j,alkoxy, -CN, -OCF3, -COR,,
-COOR,, -CONRR}, -NR,COR}, -SO2R,, -SO3R, or -SO,NRgRy, wherein each R, and Ry,
are independently selected from the group consisting of hydrogen, C; 4alkyl, Cs¢cycloalkyl,
aryl, arylCsalkyl, heteroaryl or heteroarylC, ¢alkyl; or A is a 5- to 6-membered monocyclic
heteroaromatic ring having from one, two, three or four heteroatoms independently selected
from the group consisting of N, O and S, that monocyclic heteroaromatic ring may be
optionally substituted with one or more substituents each independently selected from the
group consisting of C_salkyl, amino, aminoC;.;alkyl, halogen, hydroxy, hydroxyC,_salkyl,
Ci.salkyloxyC,4alkyl, C).jpalkoxy, aryloxy, aryl C;_jpalkoxy, -CN, -CF3, -OCF3, -COR;,
-COOR;, -CONR;R;, -NR;COR;, -NR;SO;R;, -SO;R;, -SO:R; or -SO,NR;R;, wherein each R;
and R; are independently selected from the group consisting of hydrogen, C,_4 alkyl,
Cicycloalkyl, aryl, arylCi ealkyl, heteroaryl or heteroarylC, salkyl; or A is a 8- to 10
membered bicyclic heteroaromatic ring from one, two, three or four heteroatoms selected
from the group consisting of N, O and S, and may be optionally substituted with one, two or
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three substituents each independently selected from the group consisting of C;_salkyl,
amino, aminoC;.jzalkyl, halogen, hydroxy, hydroxyC; salkyl, C.salkyloxyC,.salkyl,
Ci.1zalkoxy, aryloxy, aryl C.jalkoxy, -CN, -CF3, -OCF3, -CORy, -COORy, -CONR(R|,
-NRCOR|, -NRSO,R|, -SO,Ry, -SO;zRy or -SO,NR\R,, wherein each Ry and R, are
independently selected from the group consisting of hydrogen, C;_4 alkyl, Cs¢ cycloalkyl,
aryl, arylC)_salkyl, heteroaryl or heteroarylC)_galkyl, and R? is C)_salkyl substituted with
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.
[0083] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Y are both N and Z is CH, -A-B-Q- is -C(O)NH-, L is a
direct bond, R' is substituted or unsubstituted phenyl or substituted or unsubstituted
heteroaryl, and R? is substituted or unsubstituted methyl, unsubstituted ethyl, unsubstituted
propyl, or an acetamide.
[0084] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Y are both N and Z is CH, -A-B-Q- is -C(O)NH-, L is a
direct bond, R' is substituted or unsubstituted phenyl or substituted or unsubstituted
heteroaryl, and R” is an acetamide.
[0085] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X is N and Y and Z are both CH, -A-B-Q- is -C(O)NH-, L is a
direct bond, R is a (2,5'-Bi-1H-benzimidazole)-5-carboxamide, and R?is H.
[0086] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein one of X and Z is CH and the other is N, Y is CH, -A-B-Q- is
-C(O)NH-, L is a direct bond, R' is unsubstituted pyridine, and R is H, methyl or
substituted ethyl.
[0087] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Z are both N and Y is CH, -A-B-Q- is -C(O)NH-, R'is
H, C,salkyl, C,.salkenyl, aryl or cycloalkyl, and L is NH.
[0088] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein X and Z are both N and Y is CH, -A-B-Q- is -C(O)NR*-, R? is
-20 -



WO 2013/138557 PCT/US2013/031206

H, substituted or unsubstituted C;_salkyl, substituted or unsubstituted phenyl, substituted or
unsubstituted cycloalkyl, or substituted or unsubstituted heterocyclylalkyl, and L is NH.
[0089] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include compounds wherein R' is a substituted or unsubstituted oxazolidinone.

[0090] In another embodiment, the TOR kinase inhibitors of formula (I) do not
include one or more of the following compounds: 1,7-dihydro-2-phenyl-8H-Purin-8-one,
1,2-dihydro-3-phenyl-6H-Imidazo[4,5-¢]-1,2,4-triazin-6-one, 1,3-dihydro-6-(4-pyridinyl)-
2H-Imidazo[4,5-b]pyridin-2-one, 6-(1,3-benzodioxol-5-yl)-1,3-dihydro-1-[(1S)-1-
phenylethyl]- 2H-Imidazo[4,5-b]pyrazin-2-one, 3-[2,3-dihydro-2-oxo0-3-(4-
pyridinylmethyl)-1H-imidazo[4,5-b]pyrazin-5-yl]-Benzamide, 1-[2-(dimethylamino)ethyl]-
1,3-dihydro-6-(3,4,5-trimethoxyphenyl)-2H-Imidazo[4,5-b]pyrazin-2-one, N-[5-(1,1-
dimethylethyl)-2-methoxyphenyl]-N'-[4-(1,2,3,4-tetrahydro-2-oxopyrido[2,3-b]pyrazin-7-
yl)-1-naphthalenyl]-Urea, N-[4-(2,3-dihydro-2-oxo-1H-imidazo[4,5-b]pyridin-6-yl)-1-
naphthalenyl]-N'-[5-(1,1-dimethylethyl)-2-methoxyphenyl]-Urea, 1,3-dihydro-5-phenyl-2H-
Imidazo[4,5-b]pyrazin-2-one, 1,3-dihydro-5-phenoxy-2H-Imidazo[4,5-b]pyridin-2-one,
1,3-dihydro-1-methyl-6-phenyl-2H-Imidazo[4,5-b]pyridin-2-one, 1,3-dihydro-5-(1H-
imidazol-1-yl) 2H-Imidazo[4,5-b]pyridin-2-one, 6-(2,3-dihydro-2-oxo-1H-imidazo[4,5-
b]pyridin-6-yl)-8-methyl-2(1H)-Quinolinone and 7,8-dihydro-8-oxo-2-phenyl-9H-purine-9-
acetic acid.

[0091] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Ia):



WO 2013/138557 PCT/US2013/031206

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

Y is N or CR?;

R' is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl;

R?is H, substituted or unsubstituted C,.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R* is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocyclylalkyl, -NHR" or -N(R"),; and

R" is at each occurrence independently substituted or unsubstituted C)_salkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.

[0092] In one embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R' is substituted aryl, such as substituted phenyl.

[0093] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.

[0094] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,
substituted or unsubstituted indole, or substituted or unsubstituted thiophene.

[0095] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those

wherein R is H.
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[0096] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R? is substituted C)_salkyl.

[0097] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.

[0098] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.

[0099] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00100] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those

wherein R? is H.

[00101] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein Y is CH.
[00102] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those

wherein L is a direct bond.

[00103] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C,_galkyl.

[00104] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R! is substituted or unsubstituted aryl and R?is C,.salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00105] In another embodiment, the TOR kinase inhibitors of formula (Ia) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted
cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.

[00106] In another embodiment, the TOR kinase inhibitors of formula (Ia) do not

include compounds wherein Y is CH, L is a direct bond, R! is substituted or unsubstituted
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aryl or substituted or unsubstituted heteroaryl, and R* is C)_salkyl substituted with
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.
[00107] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Ib):

(Ib)
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,

tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted Cisalkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; and

R?is H, substituted or unsubstituted C.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.
[00108] In one embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00109] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[00110] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,

substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
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[00111] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R' is H.

[00112] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R? is substituted C 1salkyl.

[00113] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.

[00114] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.

[00115] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00116] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R” is H.

[00117] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein L is a direct bond.

[00118] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C,_galkyl.

[00119] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R! is substituted or unsubstituted aryl and R?is C).salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00120] In another embodiment, the TOR kinase inhibitors of formula (Ib) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted

cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.
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[00121] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Ic):

Y]

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; and

R?is H, substituted or unsubstituted C,.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.
[00122] In one embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00123] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[00124] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,
substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
[00125] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those

wherein R is H.
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[00126] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R? is substituted C)_salkyl.

[00127] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.

[00128] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.

[00129] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00130] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R” is H.

[00131] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein L is a direct bond.

[00132] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C,_galkyl.

[00133] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R' is substituted or unsubstituted aryl and R” is C)_salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00134] In another embodiment, the TOR kinase inhibitors of formula (Ic) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted

cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.
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[00135] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Id):

(Id)
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,

tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; and

R?is H, substituted or unsubstituted C,.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.
[00136] In one embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00137] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[00138] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,
substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
[00139] In another embodiment, the TOR kinase inhibitors of formula (Id) are those

wherein R is H.
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[00140] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R? is substituted C)_salkyl.

[00141] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.

[00142] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.

[00143] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00144] In another embodiment, the Heteroaryl Compounds of formula (Id) are those
wherein R” is H.

[00145] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein L is a direct bond.

[00146] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C,_galkyl.

[00147] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R' is substituted or unsubstituted aryl and R” is C)_salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00148] In another embodiment, the TOR kinase inhibitors of formula (Id) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted

cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.
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[00149] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Ie):

R2
R1/ L | N\ N O
/
N N
H
(Te)

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted C,.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; and

R?is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.
[00150] In one embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00151] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[00152] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,
substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
[00153] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those

wherein R is H.
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[00154] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R? is substituted C)_salkyl.

[00155] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.

[00156] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.

[00157] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00158] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R” is H.

[00159] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein L is a direct bond.

[00160] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C_galkyl.

[00161] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R' is substituted or unsubstituted aryl and R” is C)_salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00162] In another embodiment, the TOR kinase inhibitors of formula (Ie) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted

cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.
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[00163] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (If):

R2
. L N\ rL
|
N/ N 0
(If)

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; and

R?is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.
[00164] In one embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00165] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[00166] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,

substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
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[00167] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R' is H.

[00168] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R? is substituted C 1salkyl.

[00169] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.

[00170] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.

[00171] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00172] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R” is H.

[00173] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein L is a direct bond.

[00174] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C,_galkyl.

[00175] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R! is substituted or unsubstituted aryl and R?is C,.salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00176] In another embodiment, the TOR kinase inhibitors of formula (If) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted

cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.
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[00177] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Ig):

(Ig)
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,

tautomers, and prodrugs thereof, wherein:

L is a direct bond, NH or O;

R! is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
C,.salkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; and

R?is H, substituted or unsubstituted Ci.salkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl.
[00178] In one embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00179] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R' is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl
or substituted or unsubstituted naphthyl.
[00180] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
quinoline, substituted or unsubstituted pyridine, substituted or unsubstituted pyrimidine,
substituted or unsubstituted indole, or substituted or unsubstituted thiophene.
[00181] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those

wherein R is H.
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[00182] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R? is substituted C)_salkyl.
[00183] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R? is methyl or ethyl substituted with substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted heterocyclylalkyl.
[00184] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R? is substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocyclylalkyl.
[00185] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00186] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R” is H.
[00187] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein L is a direct bond.
[00188] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R' is substituted or unsubstituted aryl and R* is unsubstituted C_galkyl.
[00189] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R' is substituted or unsubstituted aryl and R” is C)_salkyl substituted with one or
more substituents selected from alkoxy, amino, hydroxy, cycloalkyl, or heterocyclylalkyl.
[00190] In another embodiment, the TOR kinase inhibitors of formula (Ig) are those
wherein R' is substituted or unsubstituted aryl and R? is substituted or unsubstituted
cycloalkyl, or substituted or unsubstituted heterocyclylalkyl.
[00191] Representative TOR kinase inhibitors of formula (I) include:
(S)-1-(1-hydroxy-3-methylbutan-2-yl)-6-phenyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-((tetrahydro-2H-pyran-4-yl)methyl)-6-(3,4,5-trimethoxyphenyl)- 1 H-imidazo[4,5-
b]pyrazin-2(3H)-one;
(R)-6-(naphthalen-1-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
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1-(3-methoxybenzyl)-6-(4-(methylsulfonyl)phenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-(1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-hydroxyphenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
(S)-6-(naphthalen-1-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-(1-hydroxy-3-methylbutan-2-yl)-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
(R)-1-(1-hydroxy-3-methylbutan-2-yl)-6-phenyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(R)-1-(1-phenylethyl)-6-(quinolin-5-yl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-(1-hydroxy-3-methylbutan-2-yl)-6-(quinolin-5-yl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
(R)-1-(1-hydroxy-3-methylbutan-2-yl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
(R)-1-(1-hydroxy-3-methylbutan-2-yl)-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
1-benzyl-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(4-methoxybenzyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(R)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-isopropyl-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-cyclohexyl-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
5-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-isobutyl-6-(5-isopropyl-2-methoxyphenyl)- 1 H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(2-hydroxyethyl)-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(5-isopropyl-2-methoxyphenyl)-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
(R)-1-(1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-c]pyridin-2(3H)-one;
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(S)-1-(1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-c]pyridin-2(3H)-one;
3-(1-phenylethyl)-5-(quinolin-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
(R)-3-(1-phenylethyl)-5-(quinolin-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
(R)-6-(5-1sopropyl-2-methoxyphenyl)- 1-(3-methylbutan-2-yl)- 1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
(S)-6-(5-1sopropyl-2-methoxyphenyl)- 1 -(tetrahydrofuran-3-yl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
(S)-6-(5-isopropyl-2-methoxyphenyl)-1-(3-methylbutan-2-yl)- 1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-cyclopentyl-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(R)-6-(5-isopropyl-2-methoxyphenyl)- 1 -(tetrahydrofuran-3-yl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-(cyclopropylmethyl)-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
1-(cyclopentylmethyl)-6-(5-isopropyl-2-methoxyphenyl)- 1 H-imidazo[4,5-b]pyrazin-2(3H)-
one;
1-(cyclohexylmethyl)-6-(5-isopropyl-2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(5-1sopropyl-2-methoxyphenyl)- 1-neopentyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-isopropyl-6-(3-isopropylphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-isopropyl-6-(2-methoxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-3-(1-hydroxy-3-methylbutan-2-yl)-5-(5-isopropyl-2-methoxyphenyl)- 1 H-imidazo[4,5-
b]pyridin-2(3H)-one;
(R)-1-(2-hydroxy-1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-(2-hydroxy-1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-benzhydryl-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-(1-phenylpropyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
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(R)-1-(1-phenylpropyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(5-1sopropyl-2-methoxyphenyl)-1-(tetrahydro-2H-pyran-3-yl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-(3-methoxybenzyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(R)-1-methyl-3-(1-phenylethyl)-5-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(S)-1-methyl-3-(1-phenylethyl)-5-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(cyclopentylmethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(2-fluorophenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(4-fluorophenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-cyclopentyl-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(3-fluorophenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(3-methoxyphenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(4-methoxyphenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(quinolin-5-yl)-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(quinolin-5-yl)-1-(tetrahydro-2H-pyran-3-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-((1s,4s)-4-hydroxycyclohexyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-((1r,4r)-4-hydroxycyclohexyl)-6-(quinolin-5-yl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(isoquinolin-5-yl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
(R)-1-(1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-(1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
1-isopropyl-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(4-chlorophenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(4-(methylsulfonyl)phenyl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
1-(1-(pyridin-4-yl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
S-methyl-1-((S)-1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
5-methyl-1-((R)-1-phenylethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-phenylethyl)-6-(quinolin-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
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6-(3-fluorophenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(2-fluorophenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-phenylethyl)-6-(quinolin-6-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(piperidin-4-ylmethyl)-6-(quinolin-5-yl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(pyridin-2-yl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-(pyridin-3-yl)ethyl)-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-((1s,4s)-4-(hydroxymethyl)cyclohexyl)-6-(quinolin-5-yl)- 1H-imidazo[4,5-b]pyrazin-
2(3H)-one;

N-(4-(2-0x0-3-(1-phenylethyl)-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-
yl)phenyl)methanesulfonamide;
6-(3-(methylsulfonyl)phenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(3-aminophenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(3-(dimethylamino)phenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-phenyl-6-(quinolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(1-phenylethyl)-6-(4-(trifluoromethyl)phenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
N-(3-(2-0x0-3-(1-phenylethyl)-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-
yl)phenyl)methanesulfonamide;
6-(4-(methylsulfonyl)phenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
3-(1-phenylethyl)-5-(quinolin-5-yl)oxazolo[5,4-b]pyrazin-2(3H)-one;
1-(cyclopentylmethyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one
6-(4-hydroxyphenyl)-1-isopropyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-hydroxyphenyl)-1-isobutyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-hydroxyphenyl)-1-((tetrahydro-2H-pyran-3-yl)methyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-(cyclohexylmethyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
5-(3-Hydroxyphenyl)-3-(2-methoxyphenyl)-1H-imidazo[4,5-b]pyridin-2(3H)-one;
4-(3-(3-Methoxybenzyl)-2-0x0-2,3-dihydrooxazolo[ 5,4-b]pyrazin-5-yl)-N-methyl
benzamide;
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1-Cyclopentyl-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-Cyclohexyl-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)benzamide;
Methyl 4-(3-(cyclohexylmethyl)-2-0x0-2,3-dihydro- 1 H-imidazo[4,5-b]pyrazin-5-
yl)benzoate;
1-(Cyclohexylmethyl)-6-(pyridin-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
4-(3-(Cyclohexylmethyl)-2-ox0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)-N-
methylbenzamide;
1-(Cyclohexylmethyl)-6-(4-(hydroxymethyl)phenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(pyridin-3-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b |pyrazin-5-yl)benzonitrile;
1-(Cyclohexylmethyl)-6-(1H-indol-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)-N-
isopropylbenzamide;
1-(2-Hydroxyethyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(1H-indol-6-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
3-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro- 1H-imidazo[4,5-b]pyrazin-5-yl)benzamide;
6-(4-(Aminomethyl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-((1-methylpiperidin-4-yl)methyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one;;
4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)benzonitrile;
1-((1s,4s)-4-Hydroxycyclohexyl)-6-(4-hydroxyphenyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one;

1-(Cyclohexylmethyl)-6-(pyridin-2-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)-N-
ethylbenzamide;
1-(Cyclohexylmethyl)-6-(4-(2-hydroxypropan-2-yl)phenyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
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1-(Cyclohexylmethyl)-6-(4-hydroxy-2-methylphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)benzoic acid,;
6-(4-Hydroxyphenyl)-1-(2-methoxyethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-(3-methoxypropyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(4-Hydroxyphenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(4-Hydroxyphenyl)-1-phenethyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-((1r,4r)-4-Hydroxycyclohexyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-(Cyclohexylmethyl)-6-phenyl-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(1H-pyrazol-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(1H-pyrazol-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(1-oxoisoindolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(3-(1H-Tetrazol-5-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
1-(Cyclohexylmethyl)-6-(2-oxoindolin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(1H-indazol-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(6-methoxypyridin-3-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-(tetrahydro-2H-pyran-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-(piperidin-4-ylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(((1r,4r)-4-Aminocyclohexyl)methyl)-6-(4-hydroxyphenyl)- 1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-(Cyclohexylmethyl)-6-(6-hydroxypyridin-3-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(2-methoxypyridin-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
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4-(3-((1r,4r)-4-Hydroxycyclohexyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-
yl)benzamide;
2-(4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)phenyl)
acetic acid;
2-(4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)phenyl)
acetamide;
1-(Cyclohexylmethyl)-6-(2-oxoindolin-6-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
4-(3-(Cyclohexylmethyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-yl)-3-methyl
benzoic acid;
N-Methyl-4-(2-0x0-3-((tetrahydro-2H-pyran-4-yl)methyl)-2,3-dihydro-1H-imidazo[4,5-
b]pyrazin-5-yl)benzamide;
4-(2-0x0-3-((Tetrahydro-2H-pyran-4-yl)methyl)-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-
yl)benzamide;
7-(4-Hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(4-(2-Hydroxypropan-2-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(1H-Indol-5-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;

6-(4-(4H-1,2,4-Triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1 H-imidazo
[4,5-b]pyrazin-2(3H)-one;
6-(1H-Benzo[d]imidazol-5-yl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
4-(2-0x0-3-(2-(Tetrahydro-2H-pyran-4-yl)ethyl)-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-5-
yl)benzamide;
6-(3-(2H-1,2,3-Triazol-4-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;

6-(4-(1H-Imidazol-1-yl)phenyl)-1-(cyclohexylmethyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-

one;
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6-(4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-((1r,4r)-4-hydroxycyclohexyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(2H-tetrazol-5-yl)phenyl)- 1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(2-hydroxypyridin-4-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo
[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-Imidazol-2-yl)phenyl)-1-(cyclohexylmethyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(4-(1H-1,2,3-Triazol-1-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(4-(2-Hydroxypropan-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(4-(5-methyl-1H-1,2,4-triazol-3-yl)phenyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(1H-Pyrazol-3-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-Pyrazol-4-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(5-(Aminomethyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-(cyclohexylmethyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one hydrochloride;
1-(Cyclohexylmethyl)-6-(4-(5-(trifluoromethyl)-1H-1,2,4-triazol-3-yl)phenyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-((1r,4r)-4-methoxycyclohexyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(4-Hydroxyphenyl)-1-((tetrahydrofuran-2-yl)methyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(3-(1H-1,2,4-Triazol-3-yl)phenyl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
1-((1r,4r)-4-(Hydroxymethyl)cyclohexyl)-6-(4-hydroxyphenyl)- 1 H-imidazo[4,5-b]pyrazin-
2(3H)-one;
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6-(4-Hydroxyphenyl)-1-((1s,4s)-4-methoxycyclohexyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(4-Hydroxyphenyl)-1-((1r,4r)-4-(methoxymethyl)cyclohexyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;

6-(1-Methyl-1H-pyrazol-4-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
1-(((1r,4r)-4-Hydroxycyclohexyl)methyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;

6-(4-Hydroxyphenyl)-1-((tetrahydrofuran-3-yl)methyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
1-(((1s,4s)-4-Hydroxycyclohexyl)methyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(1H-Benzo[d]imidazol-5-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one hydrochloride;
6-(4-(5-(Morpholinomethyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-(3-(2-oxopyrrolidin-1-yl)propyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;

6-(4-Hydroxyphenyl)-1-(2-morpholinoethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one
hydrochloride;
1-(Cyclohexylmethyl)-6-(4-(oxazol-5-yl)phenyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(2-Methyl-1H-benzo[d]imidazol-5-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1 H-
imidazo[4,5-b]pyrazin-2(3H)-one hydrocholoride;
6-(4-(5-(Methoxymethyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
1-((1s,4s)-4-(Hydroxymethyl)cyclohexyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
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6-(3-Methyl-1H-pyrazol-4-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(1H-Pyrazol-4-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(2-Amino-1H-benzo[d]imidazol-5-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1H-
imidazo[4,5-b]pyrazin-2(3H)-one di hydrochloride;
6-(4-(5-(2-Hydroxypropan-2-yl)-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(5-Isopropyl-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
4-(2-Methoxy-1-(2-morpholinoethyl)-1H-imidazo[4,5-b]pyrazin-6-yl)benzamide
hydrochloride;
4-(1-((1s,4s)-4-Hydroxycyclohexyl)-2-methoxy-1H-imidazo[4,5-b]pyrazin-6-yl)
benzamide;
6-(4-Hydroxyphenyl)-1-((1s,4s)-4-(methoxymethyl)cyclohexyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(3H-imidazo[4,5-b]pyridin-6-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
1-(2-(2,2-Dimethyltetrahydro-2H-pyran-4-yl)ethyl)-6-(4-hydroxyphenyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(1H-Pyrazol-1-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(4H-1,2,4-Triazol-3-yl)phenyl)-1-(2-morpholinoethyl)- 1 H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(4-(1H-Benzo[d]imidazol-2-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-Imidazol-2-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one hydrochloride;
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6-(4-(5-(Hydroxymethyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-Imidazol-5-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one hydrochloride;
6-(4-Hydroxyphenyl)-1-((5-oxopyrrolidin-2-yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
6-(4-(4,5-Dimethyl-1H-imidazol-2-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-1,2,4-Triazol-5-yl)phenyl)-1-(((1s,4s)-4-methoxycyclohexyl)methyl)- 1 H-imidazo
[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-1,2,4-Triazol-5-yl)phenyl)-1-(((1r,4r)-4-methoxycyclohexyl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(6-(1H-1,2,4-Triazol-3-yl)pyridin-3-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1 H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-(2-(2-oxopyrrolidin-1-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(5-((dimethylamino)methyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-(pyrrolidin-2-ylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one
hydrochloride;
6-(2-Aminobenzimidazol-5-yl)-1-(cyclohexylmethyl)-4-imidazolino[4,5-b]pyrazin-2-one di
hydrochloride;
6-(2-(Dimethylamino)-1H-benzo[d]imidazol-5-yl)-1-((tetrahydro-2H-pyran-4-yl) methyl)-
1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-(piperidin-3-ylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-1-(2-(piperidin- 1 -yl)ethyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one hydrochloride;
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1-(Cyclohexylmethyl)-6-(2-(methylamino)pyrimidin-5-yl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(3-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)- 1-((tetrahydro-2H-pyran-4-yl)methyl)- 1 H-
imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(2-(2-methoxyethylamino)pyrimidin-5-yl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(5-((methylamino)methyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(5-Oxopyrrolidin-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(5-methyl-1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(1H-imidazol-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(4H-1,2 4-triazol-3-yl)phenyl)-1-(2-methyl-2-morpholinopropyl)- 1 H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(4H-1,2,4-Triazol-3-yl)phenyl)-1-(1-morpholinopropan-2-yl)- 1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(Pyrrolidin-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(5-(aminomethyl)-1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(5-(Hydroxymethyl)thiophen-2-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
(1r,4r)-4-(6-(4-Hydroxyphenyl)-2-ox0-2,3-dihydro- 1 H-imidazo[4,5-b]pyrazin-1-yl)cyclo-
hexanecarboxamide;
(1s,4s)-4-(6-(4-Hydroxyphenyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyrazin-1-
yl)cyclohexanecarboxamide;
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6-(4-(5-methyl-1H-1,2,4-triazol-3-yl)phenyl)-1-(2-morpholinoethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(5-Oxopyrrolidin-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(Pyrrolidin-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(1H-benzo[d]imidazol-5-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)- 1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(3-(Hydroxymethyl)thiophen-2-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(5-(2-Hydroxyethyl)thiophen-2-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(pyrimidin-5-yl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(6-Fluoropyridin-3-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1 H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(6-Aminopyridin-3-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(4-(5-methyl-1H-imidazol-2-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(5-Methyl-1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(2-oxopyrrolidin-1-yl)ethyl)- 1 H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(6-(Methylamino)pyridin-3-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)- 1 H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(2-aminopyrimidin-5-yl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(2-hydroxypropan-2-yl)phenyl)-1-(((1r,4r)-4-methoxycyclohexyl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-hydroxyphenyl)-1-((1-methylpiperidin-3-yl)methyl)- 1 H-imidazo[4,5-b]pyrazin-2(3H)-
one;
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6-(2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)- 1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
1-(cyclohexylmethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1H-imidazo[4,5-b]pyrazin-
2(3H)-one;
6-(4-(hydroxymethyl)thiophen-2-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(1H-benzo[d]imidazol-6-yl)-1-(((1r,4r)-4-methoxycyclohexyl)methyl)- 1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(4,5-dimethyl-1H-imidazol-2-yl)phenyl)-1-(2-morpholinoethyl)- 1 H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-1-(2-morpholino-2-oxoethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[ 2,3-
b]pyrazin-2(1H)-one;
6-(4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyridin-2(3H)-one;
(R)-6-(4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
(S)-6-(4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-
one;
(11,4r)-4-(6-(4-(2-hydroxypropan-2-yl)phenyl)-2-0x0-2,3-dihydro-1H-imidazo[4,5-
b]pyrazin-1-yl)cyclohexanecarboxamide;
6-(3-Methyl-4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-B]pyrazin-2(3H)-one;
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6-(4-(1H-imidazol-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;

6-(4-(5-(Aminomethyl)-1H-1,2 4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(1H-benzo[d]imidazol-5-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)- 1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(2-Aminopyrimidin-5-yl)-1-(cyclohexylmethyl)-1H-imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-Hydroxyphenyl)-1-((1-methylpiperidin-2-yl)methyl)- 1H-imidazo[4,5-b]pyrazin-2(3H)-
one hydrochloride;
6-(3-Methyl-4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-B]pyrazin-2(3H)-one;
1-(Cyclohexylmethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
6-(6-(2-Hydroxypropan-2-yl)pyridin-3-yl)-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(6-(2-Hydroxypropan-2-yl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)- 1H-
imidazo[4,5-b]pyrazin-2(3H)-one;
6-(4-(4H-1,2,4-Triazol-3-yl)phenyl)-1-(2-morpholino-2-oxocthyl)-1H-imidazo[4,5-
b]pyrazin-2(3H)-one;
(R)-6-(4-(4H-1,2,4-Triazol-3-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
(R)-6-(4-(1H-1,2,4-Triazol-3-yl)phenyl)-1-(1-phenylethyl)-1H-imidazo[4,5-B]pyrazin-
2(3H)-one;

(S)-6-(4-(4H-1,2,4-Triazol-3-yl)phenyl)-1-(1-phenylethyl)- 1 H-imidazo[4,5-b]pyrazin-
2(3H)-one;
(11,4r)-4-(6-(4-(2-Hydroxypropan-2-yl)phenyl)-2-o0x0-2,3-dihydro-1H-imidazo[4,5-

b]pyrazin-1-yl)cyclohexanecarboxamide; and
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6-(4-(5-Methyl-1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-1H-
imidazo[4,5-b]pyrazin-2(3H)-one,

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers, tautomers, and
prodrugs thereof.

[00192] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (II):

@) NR3R*
(1)

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

R! is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

-X-A-B-Y- taken together form -N(R*)CH,C(O)NH-, -N(R*)C(O)CH,NH-,
-N(R*)C(O)NH-, -N(R*)C=N-, or -C(R*)=CHNH-;

L is a direct bond, NH or O;

R? is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl; and

R? and R* are independently H or C)_salkyl.

[00193] In one embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -N(R*)CH,C(O)NH-.
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[00194] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -N(R*)C(O)CH,NH-.

[00195] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -N(R*)C(O)NH-.

[00196] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -N(R*)C=N-.

[00197] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -C(R*»=CHNH-.

[00198] In another embodiment, the TOR kinase inhibitors of formula (II) are those

wherein L is a direct bond.
[00199] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00200] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
pyridine, substituted or unsubstituted indole or substituted or unsubstituted quinoline.
[00201] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R' is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclopentyl.
[00202] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -N(R*)C(O)NH- and R' is substituted aryl, such as
phenyl.
[00203] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y- taken together form -N(R?)C(O)NH- and R' is substituted or
unsubstituted heteroaryl, such as substituted or unsubstituted pyridine, substituted or
unsubstituted indole or substituted or unsubstituted quinoline.
[00204] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH- and R' is substituted or
unsubstituted cycloalkyl, such as substituted or unsubstituted cyclopentyl.

-52-



WO 2013/138557 PCT/US2013/031206

[00205] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R? is substituted Cisalkyl, such as -CH,C¢Hs.

[00206] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R? is unsubstituted C,salkyl, such as unsubstituted methyl.

[00207] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00208] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R? is substituted aryl, such as halo, haloalkyl or alkoxy substituted phenyl.
[00209] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R? is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclohexyl or substituted or unsubstituted cycloheptyl.

[00210] In another embodiment, the TOR kinase inhibitors of formula (II) are those

wherein R? is substituted heterocyclylalkyl, such as substituted piperidine.

[00211] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein R® and R* are H.
[00212] In another embodiment, the TOR kinase inhibitors of formula (II) are those

wherein -X-A-B-Y- taken together form -N(R*)C(O)NH- and R? is unsubstituted aryl, such
as unsubstituted phenyl.
[00213] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, R' is substituted or unsubstituted
heteroaryl, such as substituted or unsubstituted pyridine, and R? is substituted or
unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00214] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, R' is substituted or unsubstituted
heteroaryl, such as substituted or unsubstituted pyridine, R? is substituted or unsubstituted
aryl, such as substituted or unsubstituted phenyl, and R* and R* are H.
[00215] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, L is a direct bond, R is
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substituted or unsubstituted heteroaryl, such as substituted or unsubstituted pyridine, R is
substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl, and R* and R*
are H.
[00216] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, R' is substituted or unsubstituted
aryl, such as substituted or unsubstituted phenyl, and R? is substituted or unsubstituted aryl,
such as substituted or unsubstituted phenyl.
[00217] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, R' is substituted or unsubstituted
aryl, such as substituted or unsubstituted phenyl, R? is substituted or unsubstituted aryl, such
as substituted or unsubstituted phenyl, and R* and R* are H.
[00218] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R*)C(O)NH-, L is a direct bond, R is
substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl, R? is
substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl, and R* and R*
are H.
[00219] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, R' is substituted or unsubstituted
heteroaryl, L is a direct bond and R” is substituted or unsubstituted C;_salkyl or substituted
or unsubstituted cycloalkyl.
[00220] In another embodiment, the TOR kinase inhibitors of formula (II) are those
wherein -X-A-B-Y - taken together form -N(R?)C(O)NH-, R' is substituted or unsubstituted
aryl, L is a direct bond and R” is substituted or unsubstituted C)_salkyl or substituted or
unsubstituted cycloalkyl.
[00221] In another embodiment, the TOR kinase inhibitors of formula (IT) do not
include 8,9-dihydro-8-0x0-9-phenyl-2-(3-pyridinyl)-7H-purine-6-carboxamide, §,9-dihydro-
8-0x0-9-phenyl-2-(3-pyridinyl)-7H-purine-6-carboxamide, 8,9-dihydro-8-0x0-9-phenyl-2-
(3-pyridinyl)-7H-purine-6-carboxamide, 2-(4-cyanophenyl)-8-0x0-9-phenyl-8,9-dihydro-
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7H-purine-6-carboxamide, 2-(4-nitrophenyl)-8-0x0-9-phenyl-8,9-dihydro-7H-purine-6-
carboxamide, 9-benzyl-2-(4-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide,
2-methyl-8-0x0-9-phenyl-8,9-dihydro-7H-purine-6-carboxamide, 9-benzyl-9H-purine-2,6-
dicarboxamide, 9-[2,3-bis[(benzoyloxy)methyl]cyclobutyl]-2-methyl-9H-Purine-6-
carboxamide, 9-benzyl-2-methyl-9H-purine-6-carboxamide, 9-(2-hydroxyethyl)-2-methyl-
9H-purine-6-carboxamide, 9-(2-hydroxyethyl)-2-(trifluoromethyl)-9H-purine-6-
carboxamide, 9-(2-hydroxyethyl)-2-(prop- 1 -enyl)-9H-purine-6-carboxamide, 9-(2-
hydroxyethyl)-2-phenyl-9H-purine-6-carboxamide, 9-(3-hydroxypropyl)-2-methyl-9H-
purine-6-carboxamide, 9-(3-hydroxypropyl)-2-(trifluoromethyl)-9H-purine-6-carboxamide,
2-methyl-9-phenylmethyl-9H-purine-6-carboxamide or 2-methyl-9-3-D-ribofuranosyl-9H-
purine-6-carboxamide.

[00222] In another embodiment, the TOR kinase inhibitors of formula (IT) do not
include compounds wherein R” is a substituted furanoside.

[00223] In another embodiment, the TOR kinase inhibitors of formula (IT) do not
include compounds wherein R” is a substituted or unsubstituted furanoside.

[00224] In another embodiment, the TOR kinase inhibitors of formula (IT) do not
include (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleosides.

[00225] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (Ila):

O NR3R4
(ITa)
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and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

R! is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl; and

R? and R* are independently H or C)_salkyl.

[00226] In one embodiment, the TOR kinase inhibitors of formula (I1a) are those
wherein R! is substituted aryl, substituted or unsubstituted heteroaryl, such as substituted
phenyl.

[00227] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
pyridine, substituted or unsubstituted indole or substituted or unsubstituted quinoline.
[00228] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those
wherein R' is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclopentyl.

[00229] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those
wherein R? is substituted Cisalkyl, such as -CH,C¢Hs.

[00230] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those
wherein R? is unsubstituted C_salkyl, such as unsubstituted methyl.

[00231] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00232] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those

wherein R? is substituted aryl, such as halo, haloalkyl or alkoxy substituted phenyl.
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[00233] In another embodiment, the TOR kinase inhibitors of formula (Ila) are those
wherein R? is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclohexyl or substituted or unsubstituted cycloheptyl.

[00234] In another embodiment, the TOR kinase inhibitors of formula (I1a) are those

wherein R? is substituted heterocyclylalkyl, such as substituted piperidine.

[00235] In another embodiment, the TOR kinase inhibitors of formula (I1a) are those
wherein R* and R* are H.
[00236] In another embodiment, the TOR kinase inhibitors of formula (I1a) do not

include 8,9-dihydro-8-0x0-9-phenyl-2-(3-pyridinyl)-7H-Purine-6-carboxamide, §,9-
dihydro-8-0x0-9-phenyl-2-(3-pyridinyl)-7H-Purine-6-carboxamide, 8,9-dihydro-8-0xo0-9-
phenyl-2-(3-pyridinyl)-7H-Purine-6-carboxamide, 2-(4-cyanophenyl)-8-0x0-9-phenyl-8,9-
dihydro-7H-purine-6-carboxamide, 2-(4-nitrophenyl)-8-0x0-9-phenyl-8,9-dihydro-7H-
purine-6-carboxamide, 9-benzyl-2-(4-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide, 9-phenylmethyl-9H-purine-2,6-dicarboxamide, or 2-methyl-8-0x0-9-phenyl-
8,9-dihydro-7H-purine-6-carboxamide.

[00237] In another embodiment, the TOR kinase inhibitors of formula (I1a) do not
include compounds wherein R” is a substituted furanoside.

[00238] In another embodiment, the TOR kinase inhibitors of formula (I1a) do not
include compounds wherein R” is a substituted or unsubstituted furanoside.

[00239] In another embodiment, the TOR kinase inhibitors of formula (I1a) do not

include (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleosides.
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[00240] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (IIb):

0 NR3R4

(ITb)
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,

tautomers, and prodrugs thereof, wherein:

— XY — . 2 2
‘ 1s -C(R")=CH-NH- or -N(R")-CH=N-;

R! is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is substituted or unsubstituted Cisalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl; and

R* and R* are independently H or C; galkyl.

[00241] In one embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R' is substituted aryl, such as substituted phenyl.

[00242] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
pyridine, substituted or unsubstituted indole or substituted or unsubstituted quinoline.
[00243] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R' is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted

cyclopentyl.
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[00244] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R? is substituted Cisalkyl, such as -CH,C¢Hs.

[00245] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R? is unsubstituted C,salkyl, such as unsubstituted methyl.

[00246] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00247] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R? is substituted aryl, such as halo, haloalkyl or alkoxy substituted phenyl.

[00248] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R? is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclohexyl or substituted or unsubstituted cycloheptyl.

[00249] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those

wherein R? is substituted heterocyclylalkyl, such as substituted piperidine.

[00250] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein R* and R* are H.

[00251] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein_XAY_ is —C(R*)=CH-NH- and R? is substituted aryl, such as
substituted phenyl.

[00252] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those
wherein_XAY_ is -N(R?)-CH=N- and R? is substituted aryl, such as substituted
phenyl.

[00253] In another embodiment, the TOR kinase inhibitors of formula (IIb) are those

wherein R' is substituted aryl, such as phenyl, and R? is substituted aryl, such as substituted
phenyl.

[00254] In another embodiment, the TOR kinase inhibitors of formula (IIb) do not
include 9-benzyl-9H-purine-2,6-dicarboxamide, 9-[2,3-bis[(benzoyloxy)methyl]cyclobutyl]-
2-methyl-9H-Purine-6-carboxamide, 9-benzyl-2-methyl-9H-purine-6-carboxamide, 9-(2-
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hydroxyethyl)-2-methyl-9H-purine-6-carboxamide, 9-(2-hydroxyethyl)-2-(trifluoromethyl)-
9H-purine-6-carboxamide, 9-(2-hydroxyethyl)-2-(prop-1-enyl)-9H-purine-6-carboxamide,
9-(2-hydroxyethyl)-2-phenyl-9H-purine-6-carboxamide, 9-(3-hydroxypropyl)-2-methyl-9H-
purine-6-carboxamide, 9-(3-hydroxypropyl)-2-(trifluoromethyl)-9H-purine-6-carboxamide,
9-phenylmethyl-9H-purine-2,6-dicarboxamide, 2-methyl-9-phenylmethyl-9H-purine-6-
carboxamide or 2-methyl-9-f-D-ribofuranosyl-9H-purine-6-carboxamide.

[00255] In another embodiment, the TOR kinase inhibitors of formula (IIb) do not

include compounds wherein R? is substituted cyclobutyl when — * *~ is
-N(R?)-CH=N-.
[00256] In another embodiment, the TOR kinase inhibitors of formula (IIb) do not

include compounds wherein R? is a substituted furanoside when — is
-N(R?)-CH=N-.
[00257] In another embodiment, the TOR kinase inhibitors of formula (IIb) do not

include compounds wherein R” is substituted pyrimidine when X~ YT

-C(R*»=CH-NH-.
[00258] In another embodiment, the TOR kinase inhibitors of formula (IIb) do not

S

include compounds wherein R? is substituted oxetane when is
-N(R?)-CH=N-.
[00259] In another embodiment, the TOR kinase inhibitors of formula (IIb) do not

include compounds wherein R? is substituted cyclopentyl or a heterocyclopentyl when

=TT~y —
X~ Y7 s 2N(R?)-CH=N-.
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[00260] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (IIc):

R2
R’ N N
\f N
N /
H 0
0 NR3R?
(IIc)

and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,
tautomers, and prodrugs thereof, wherein:

R! is substituted or unsubstituted Cjsalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl; and

R? and R* are independently H or C)_salkyl.

[00261] In one embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R' is substituted aryl, such as substituted phenyl.

[00262] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
pyridine, substituted or unsubstituted indole or substituted or unsubstituted quinoline.
[00263] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R' is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted

cyclopentyl.
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[00264] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R? is substituted Cisalkyl, such as -CH,C¢Hs.

[00265] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R? is unsubstituted C,salkyl, such as unsubstituted methyl.

[00266] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00267] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R? is substituted aryl, such as halo, haloalkyl or alkoxy substituted phenyl.

[00268] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R? is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclohexyl or substituted or unsubstituted cycloheptyl.

[00269] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those

wherein R? is substituted heterocyclylalkyl, such as substituted piperidine.

[00270] In another embodiment, the TOR kinase inhibitors of formula (IIc) are those
wherein R* and R* are H.
[00271] In one embodiment, the TOR kinase inhibitors include compounds having

the following formula (IId):

R2
R1Y N\ N 0
N /
N
H
0 NR3R?

(I1d)
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers,

tautomers, and prodrugs thereof, wherein:
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R! is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is substituted or unsubstituted C,salkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl; and

R? and R* are independently H or C)_salkyl.

[00272] In one embodiment, the TOR kinase inhibitors of formula (IId) are those
wherein R' is substituted aryl, such as substituted phenyl.
[00273] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R! is substituted or unsubstituted heteroaryl, such as substituted or unsubstituted
pyridine, substituted or unsubstituted indole or substituted or unsubstituted quinoline.
[00274] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R' is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclopentyl.
[00275] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R? is substituted Cisalkyl, such as -CH,C¢Hs.
[00276] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R is unsubstituted C_salkyl, such as unsubstituted methyl.
[00277] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R? is substituted or unsubstituted aryl, such as substituted or unsubstituted phenyl.
[00278] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R? is substituted aryl, such as halo, haloalkyl or alkoxy substituted phenyl.
[00279] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R? is substituted or unsubstituted cycloalkyl, such as substituted or unsubstituted
cyclohexyl or substituted or unsubstituted cycloheptyl.
[00280] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R? is substituted heterocyclylalkyl, such as substituted piperidine.
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[00281] In another embodiment, the TOR kinase inhibitors of formula (I1d) are those
wherein R* and R* are H.
[00282] Representative TOR kinase inhibitors of formula (IV) include:

9-benzyl-8-oxo0-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-carboxamide;
N-methyl-8-0x0-9-phenyl-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-carboxamide;
8-0x0-9-phenyl-2-(pyridin-2-yl)-8,9-dihydro-7H-purine-6-carboxamide;
2-(2-chloropyridin-3-yl)-8-0x0-9-phenyl-8,9-dihydro-7H-purine-6-carboxamide;
2-(2-methoxypyridin-3-yl)-8-0x0-9-phenyl-8,9-dihydro-7H-purine-6-carboxamide;
N,N-dimethyl-8-0x0-9-phenyl-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-carboxamide;
9-methyl-8-0x0-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-carboxamide;
2-(4-hydroxyphenyl)-9-(2-methoxyphenyl)-8-o0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(3-hydroxyphenyl)-8-0x0-9-0-tolyl-8,9-dihydro-7H-purine-6-carboxamide;
2-(1H-indol-4-y1)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(1H-indol-6-y1)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(3-hydroxyphenyl)-9-(4-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(2-hydroxypyridin-4-yl)-9-(2-methoxyphenyl)-8-o0x0-8,9-dihydro-7H-purine-6-
carboxamide;
9-(2-chlorophenyl)-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2-fluorophenyl)-2-(3-hydroxyphenyl)-8-o0xo0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2,6-difluorophenyl)-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-cycloheptyl-8-0x0-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-carboxamide;
9-(2-methoxyphenyl)-8-0x0-2-(quinolin-5-yl)-8,9-dihydro-7H-purine-6-carboxamide;
2-cyclopentyl-9-(2-methoxyphenyl)-8-o0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2-methoxyphenyl)-8-o0xo-2-(3-(trifluoromethyl)phenyl)-8,9-dihydro-7H-purine-6-
carboxamide;
9-(2-methoxyphenyl)-2-(6-methoxypyridin-3-yl)-8-o0x0-8,9-dihydro-7H-purine-6-

carboxamide;
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2-(3-hydroxyphenyl)-8-0x0-9-(4-(trifluoromethyl)phenyl)-8,9-dihydro-7H-purine-6-
carboxamide;
9-benzyl-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(3-hydroxyphenyl)-8-0x0-9-(2-(trifluoromethoxy)phenyl)-8,9-dihydro-7H-purine-6-
carboxamide;
9-(2,4-dichlorophenyl)-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2-methoxyphenyl)-2-(3-nitrophenyl)-8-o0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(3-cyanophenyl)-8-0x0-9-phenyl-8,9-dihydro-7H-purine-6-carboxamide;
9-(3-fluorophenyl)-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2-methoxyphenyl)-8-o0x0-2-(2-(trifluoromethyl)phenyl)-8,9-dihydro-7H-purine-6-
carboxamide;
2-(5-fluoropyridin-3-yl)-9-(2-methoxyphenyl)-8-o0x0-8,9-dihydro-7H-purine-6-
carboxamide;
2-(1-benzylpiperidin-4-yl)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;

benzyl 4-(6-carbamoyl-8-oxo-2-(pyridin-3-yl)-7H-purin-9(8H)-yl)piperidine-1-carboxylate;
9-cyclohexyl-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2-methoxyphenyl)-8-o0xo-2-(3-(trifluoromethoxy)phenyl)-8,9-dihydro-7H-purine-6-
carboxamide;

9-phenyl-2-(pyridin-3-yl)-9H-purine-6-carboxamide;
6-0x0-8-phenyl-2-(pyridin-3-yl)-5,6,7,8-tetrahydropteridine-4-carboxamide;
6-0x0-8-phenyl-2-(pyridin-4-yl)-5,6,7,8-tetrahydropteridine-4-carboxamide;
2-(3-aminophenyl)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
2-(3-hydroxyphenyl)-9-(2-methoxyphenyl)-9H-purine-6-carboxamide;
9-Cyclopentyl-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-tert-Butyl-2-(3-hydroxy-phenyl)-8-0x0-8,9-dihydo-7H-purine-6-carboxamide;
[2-(3-Hydroxyphenyl)-9-(2-methoxyphenyl)-8-oxo(7-hydropurin-6-yl)]-N-methylcarbox-
amide;
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2-phenyl-5H-pyrrolo[3,2-d]pyrimidine-4-carboxamide;
[2-(3-Hydroxyphenyl)-9-(2-methoxyphenyl)-8-oxo(7-hydropurin-6-yl)]-N,N-dimethyl
carboxamide;
2-(3-Hydroxyphenylamino)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;
2-(4-Hydroxyphenylamino)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;
9-(trans-4-Hydroxycyclohexyl)-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;
9-(trans-4-Hydroxycyclohexyl)-8-0x0-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-
carboxamide;
9-(trans-4-Hydroxycyclohexyl)-2-(3-hydroxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;
9-(trans-4-Hydroxycyclohexyl)-8-0x0-2-(pyridin-3-yl)-8,9-dihydro-7H-purine-6-
carboxamide;
2-(3-Hydroxyphenylamino)-9-(2-methoxyphenyl)-9H-purine-6-carboxamide;
9-Isopropyl-2-(3-hydroxy-phenyl)-8-0x0-8,9-dihydo-7H-purine-6-carboxamide;
Methyl 4-(6-carbamoyl-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purin-2-yl) benzoate;
2-(2-Chloro-3-hydroxyphenyl)-9-(2-methoxyphenyl)-8-oxo-7-hydropurine-6-carbox amide;
2-(3-Cyanophenyl)-9-(2-methoxyphenyl)-8-ox0-8,9-dihydro-7H-purine-6-carboxamide;
2-(2-Hydroxyphenylamino)-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;
2-(3-Hydroxyphenyl)-9-(4-methoxy-2-methylphenyl)-8-0x0-8,9-dihydro-7H-purine-6-
carboxamide;
2-(3-Hydroxyphenyl)-8-0x0-9-(2-(trifluoromethyl)phenyl)-8,9-dihydro-7H-purine-6-
carboxamide;
2-(4-Cyano-phenyl)-9-(2-methoxy-phenyl)-8-0x0-8,9-dihydro-7H-purine-6-carboxamide;
4-[6-Carbamoyl-9-(2-methoxy-phenyl)-8-0x0-8,9-dihydro-7H-purin-2-yl]-benzoic acid,
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Methyl 3-(6-carbamoyl-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purin-2-yl)benzoate;
3-(6-Carbamoyl-9-(2-methoxyphenyl)-8-0x0-8,9-dihydro-7H-purin-2-yl)benzoic acid;
2-(3-Hydroxyphenyl)-9-(2-isopropylphenyl)-8-ox0-8,9-dihydro-7H-purine-6-carboxamide;
2-(1H-Indazol-6-yl1)-9-(2-methoxyphenyl)-8-0xo-7-hydropurine-6-carboxamide;
2-(4-Carbamoylphenyl)-9-(2-methoxyphenyl)-8-o0xo-8,9-dihydro-7H-purine-6-
carboxamide;
9-(2-Ethylphenyl)-2-(3-hydroxyphenyl)-8-o0x0-8,9-dihydro-7H-purine-6-carboxamide;
9-(2,5-Dichlorophenyl)-2-(3-hydroxyphenyl)-8-oxo-7-hydropurine-6-carboxamide;
2-(3-Carbamoylphenyl)-9-(2-methoxyphenyl)-8-o0x0-8,9-dihydro-7H-purine-6-carbox
amide;

9-(2,6-Dichlorophenyl)-2-(3-hydroxyphenyl)-8-o0xo-7-hydropurine-6-carboxamide;
2-(2-Hydroxyphenyl)-9-(2-methoxyphenyl)purine-6-carboxamide;
2-(1H-Indazol-5-yl1)-9-(2-methoxyphenyl)-8-0xo-7-hydropurine-6-carboxamide;
9-(2,3-Dichlorophenyl)-2-(3-hydroxyphenyl)-8-oxo-7-hydropurine-6-carboxamide;
2-[4-(Hydroxymethyl)phenyl]-9-(2-methoxyphenyl)-8-oxo0-7-hydropurine-6-carbox-amide;
2-[3-(Hydroxymethyl)phenyl]-9-(2-methoxyphenyl)-8-oxo0-7-hydropurine-6-carbox-amide;
9-(2-Methoxyphenyl)-8-oxo0-2-(pyridin-4-yl)-8,9-dihydro-7H-purine-6-carboxamide;
2-(4-Fluoro-3-hydroxyphenyl)-9-(2-methoxyphenyl)-8-ox0-7-hydropurine-6-carbox-amide;
2-(2-Fluoro-3-hydroxyphenyl)-9-(2-methoxyphenyl)-8-oxo0-7-hydropurine-6-carbox-amide;
2-[4-(1-Hydroxy-isopropyl)phenyl]-9-(2-methoxyphenyl)-8-oxo-7-hydropurine-6-
carboxamide;
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