CLAIMS
What is claimed is:

1. A method for detecting or measuring the inhibition of TOR kinase activity in a
subject, comprising the use of flow cytometry to measure the amount of phosphorylated
4EBP1 in a biological sample from said subject prior to and after the administration of a TOR

kinase inhibitor, wherein the TOR kinase inhibitor is a compound having formula (II):

R2
R’ N L 0
B
N N R3
H
(IT)

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, or
prodrug thereof, wherein:

R' is substituted or unsubstituted C,.g alkyl, substituted or unsubstituted aryl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or substituted or
unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstituted C,.g alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R?is H, or a substituted or unsubstituted C,.g alkyl.

2. A method for determining a dose-response relationship for the administration
of a TOR kinase inhibitor to a subject, wherein said subject is administered varying doses of
said TOR kinase inhibitor and the amount of TOR kinase activity inhibition in said subject
resulting from each dose of said TOR kinase inhibitor is determined by the use of flow
cytometry to measure the amount of phosphorylated 4EBP1 in a biological sample from‘said
subject prior to and after each administration of said TOR kinase inhibitor, wherein the TOR

kinase inhibitor is a compound having formula (II):
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P

R N N 0
B
/
N N RS
H
an

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, or
prodrug thereof, wherein:

'R' is substituted or unsubstituted C,s alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl; |

R? is H, substituted or unsubstituted Cis alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R%is H, or a substituted or unsubstituted C;5 alkyl.

3, A method for determining whether a subject is sensitive to a TOR kinase
inhibitor, comprising administering said subject said TOR kinase inhibitor and determining
whether or not TOR kinase is inhibited in said subjecting by the use of flow cytometry to
measure the amount of phosphorylated 4EBP1 in a biological sample from said subject prior
to and after the administration of said TOR kinase inhibitor, wherein the TOR kinase

inhibitor is a compound having formula (II):

R2
R? N N 0
B
/
N R3
H
(I

or a’pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, or prodrug
thereof, wherein:

R' is substituted or unsubstituted C.g alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or

substituted or unsubstituted heterocyclylalkyl;
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R? is H, substituted or unsubstituted C,;s alkyl, substituted or unsubstituted
cycloalkyL substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R3is H, or a substituted or unsubstituted Cy_g alkyl.

4. A method for determining the effective amount of a TOR kinase inhibitor for
the treatment or management of a disease in a patient, comprising administering said patient
Varyiﬁg doses of said TOR kinase inhibitor and determining the amount of TOR kinase
activity inhibition in said patient resulting from each dose of said TOR kinase inhibitor by the
use of flow cytometry to measure the amount of phosphorylated 4EBP1 in a biological
sample from said subject prior to and after each administration of said TOR kinase inhibitor,

wherein the TOR kinase inhibitor is a compound having formula (II):

R2
R? N N 0
B
/
N N RS
H
(I

or a pharmaceutically acceptable salt, clathrate, solvate, sterecoisomer, tautomer, or prodrug
thereof, wherein:

R! is substituted or unsubstituted C,s alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstituted C,.5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R® is H, or a substituted or unsubstituted C;.g alkyl.

5. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating
or managing a disease associated with TOR kinase in a patient having a disease associated

with TOR kinase,
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whereby the compound is to be administered in an effective amount to a patient in
need thereof, wherein the effective amount of said TOR inhibitor is determined using the
method of claim 4, wherein the disease is a solid tumor cancer; and

the TOR kinase inhibitor is a compound having formula (II):

R2
R N L : 0
B
/
N R®
H
(IT)

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, or
prodrug thereof, wherein:

R! is substituted or unsubstituted C,s alkyl, substituted or unsubstituted aryl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or substituted or
unsubstituted heterocyclylalkyl; ,.

R? is H, substituted or unsubstituted C;s alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R’ is H, or a substituted or unsubstituted C,.g alkyl.

6. A method for detecting or measuring the inhibition of TOR kinase activity in a
biological sample from a subject, comprising the use of flow cytometry to measure the
amount of phosphorylated 4EBP1 in said biological sample prior to and after contacting said
biological sample with a TOR kinase inhibitor ex vivo, wherein the TOR kinase inhibitor is a

compound having formula (1I):

RZ
R’ N\\ N 0
/
N ” R3

a1y
or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, or prodrug

thereof, wherein:
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R' is substituted or unsubstituted Ci.s alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstituted Cg alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R? is H, or a substituted or unsubstituted C_g alkyl.

7. A kit comprising one or more containers filled with reagents for detecting
p4EBP1 using flow cytometry and instructions for detecting p4EBP1 using flow cytometry,-
and further comprising one or more TOR kinase inhibitors, wherein the TOR kinase inhibitor

is a compound having formula (II):

RZ
R! N o rL 0
B
=
N N R
H
(ID

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, or prodrug
thereof, wherein:

R' is substituted or unsubstituted C_g alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R2is H, substituted or unsubstituted C,.g alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; and

R%is H, or a substituted or unsubstituted C;.g alkyl.

8. The method of any one of claims 1 to 6 or the kit of claim 7, wherein the TOR |
kinase inhibitor is:

7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((trans-4-
methoxycyclohexyl)ymethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;
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7-(6-(1H-1,2,4-triazol-3-yh)pyridin-3-yl)-1-(cis-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((cis-4-
methoxycycldhexyl)methyl)—3 ,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

I-ethyl-7-(1H-pyrrolo[3,2-b]pyridin-5-y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-
one;

‘ 7-(6-(1H-1,2,4-triazol-3-y)pyridin-3-yl)-1-((cis-4-methoxycyclohexyl)methyl)-3,4-

dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(1H-benzo[d]}imidazol-4-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4- .
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(1H-pyrrolo[2,3-b]pyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-((trans-4-methoxycyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(6-(1H-1,2 4-triazol-3-yl)pyridin-3-yl)-1-((trans-4-hydroxycyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(6-(1H-1 ,2,4-triazo.l~3 -yl)pyridin-3-yl)-1-(cis-4-hydroxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(cis-4-hydroxycyclohexyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-ethyl-3,4-dihydropyrazino[2,3-b]|pyrazin-
2(1H)-one;

7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((cis-4-
hydroxycyclohexylymethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(tetrahydro-2H-pyran-4-yl)-
3,4-dihydropyrazino|2,3-b]|pyrazin-2(1H)-one;

7-(1H-indol-4-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-dihydropyrazino{2,3-
b]pyrazin-2(1H)-one;
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7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((trans-4-
hydroxycyclohexyl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-((cis-4-hydroxycyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ,
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1 —(trans—4—hydr0xycyclohexyl)—3 4-
dihydropyrazino[2,3 -b]pyrazin-2(1H)-one;
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(frans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ,
| 7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-isopropyl-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(1H-1 ,2,4-triazol—3—yl)phenyl)—‘l -(trans-4-
methoxycyclohexyl)-3 ,4-dihydropyrazin0[2,3 -b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(trans-4-
hydroxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-methoxyethyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-isopropyl-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-ethyl-7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-hydroxypyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-isopropyl-7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
5-(8-isopropyl-7-0x0-5,6,7,8-tetrahydropyrazino[2,3 -b]pyrazin—Z—yl)—4-
methylpicolinamide;
7-(1H-indazol-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
7-(2-aminopyrimidin-5-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; |
7-(2-aminopyridin-4-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(methylamino)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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7-(6-hydroxypyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3 -b]pyrazin-2(-l H)-one;

7-(4-(1H-pyrazol-3-yl)phenyl)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one; ‘

7-(pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3 ,4—dihydropyraziﬁo [2,3-
blpyrazin-2(1H)-one; , "

7-(1H-indazol-4-y1)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-
one;

7-(1 H—indazol—G—yl)— 1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-

one;

7-(pyrimidin-5-yl)-1 —(2-(tetrahydro—ZH—pyran-4-y1)¢thy1)-3 ,4-dihydropyra2ino[2,3 -
b]pyrazin-2(1H)-one; ’

7-(6-methoxypyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; v

1-(2-methoxyethyl)-7-(1H-pyrrolo[2,3-b]pyridin-5-y1)-3,4-dihydropyrazino[ 2,3-
b]pyrazin-2(1H)-one;

1-ethyl-7-(1H-pyrrolo[2,3-b]pyridin-5-yl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-
one;

1-ethyl-7-(1H-indazol-4-y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(pyridin-4-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;

7-(6-aminopyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

1-methyl-7-(2-methyl-6-(4H-1,2.4-triazol-3-yl)pyridin-3-yl)-3,4-dihydropyrazino| 2,3-
b]pyrazin-2(1H)-one;

2-(2-hydroxypropan-2-yl)-5-(8-(trans-4-methoxycyclohexyl)-7-0x0-5,6,7.8-
tetrahydropyrazino[2,3-b]pyrazin-2-yl)pyridine 1-oxide;

4-methyl-5-(7-ox0-8-((tetrahydro-2H-pyran-4-yl)methyl)-5,6,7,8-
tetrahydropyrazino[2,3-b]|pyrazin-2-yl)picolinamide;

5-(8-((cis-4-methoxycyclohexyl)methyl)-7-0x0-5,6,7,8-tetrahydropyrazino[2,3-
blpyrazin-2-yl)-4-methylpicolinamide;

7-(1H-pyrazol-4-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
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1-(trans-4-methoxycyclohexyl)-7-(4-methyl-6-(1H-1,2.4-triazol-3-yl)pyridin-3-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
3-((7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-2-0x0-3.4-
dihydropyrazino[2,3-b]pyrazin-1(2H)-yl)methyl)benzonitrile;
1-((trans-4-methoxycyclohexyl)methyl)-7-(4-methyl-6-(1H-1,2 4-triazol- 3- yl)pyndm-
3-y1)-3,4- dlhydropyl azino[2,3-b]pyrazin-2(1H)-one;
3-(7-0x0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino[2,3-
b]pyrazin-2-yl)benzamide;
' 5-(8-((trans-4-methoxycyclohexyl)methyl)-7-0x0-5,6,7,8-tetrahydropyrazino[2,3-
b]pyrazin-2-yl)-4-methylpicolinamide;
3—((7—(6—(2—hydr0xypropanf2-yl)pyridin~3 -yl)-2-0x0-3 ,4-dihydropyrazin0[2,3 -
b]pyrazin-1(2H)-yl)methyl)benzonitrile;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((1 R,3R)—3-methoxycyclopentyl)-B A4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((1S,3R)-3 —methoxycyclopentyl) 3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((15,3S)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((1R,3S)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-indazol-6-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(2-morpholinoethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(trans-4-hydroxycyclohexyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; o
1-(cis-4-hydroxycyclohexyl)-7-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-yl1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(2-morpholinoethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-isopropyl-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-imidazo[4,5-b]pyridin-6-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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1-((cis-4-methoxycyclohexyl)methyl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; '
1-(trans-4-hydroxycyclohexyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; «
1-(cis-4-hydroxycyclohexyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3 ,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(7-ox0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino[2,3-
b]pyrazin-2-yl)benzamide;
* 7-(1H-indazol-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[ 2,3-
b]pyrazin-2(1H)-one;
7-(1H-pyrrolo[2,3-b]pyridin-5-yl)-1 —(2-(tetrahydro—2H;13yran—4—y1)ethyl)—3 A4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; - ,
1-((18,3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-((1R,3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-((1R,3S)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2 ,4-triazol-3-yl)pyridin-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-((1S,38)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-indol-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
1-ethyl-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
7-(1H-indol-6-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
7-(4-(2-hydroxypropan-2-yl)phenyl)-1-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-((trans-4-methoxycyclohexyl)methyl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-
3-y1)-3,4-dihydropyrazino[2,3-b]|pyrazin-2(1H)-one;
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7—(6—(2—hydroxypropan-2~y1)py1‘idin—3—yl)-1 -((cis-4-methoxycyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(2-methoxyethyl)-7-(4-methyl-2-(methylamino)-1H-benzo[ d]imidazol-6-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; «
7-(7-methyl-2-0x0-2,3-dihydro-1H-benzo[ d]imidazol-5-y1)-1 -((tetrahydro;ZH—pyran—
4-yl)methyl)-3,4-dihydropyrazino[2,3 -b]pyrazin-2(1H)-one; ‘
7-(2-methyl-4-(4H-1,2 4-triazol-3-yl)phenyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(1H)-one;
" 1-(2-methoxyethyl)-7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-benzyl-7-(2-methyl-4-(4H-1,2,4-triazol-3 —yl)phenyl);S ,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
7-(3'-ﬂu0ro-4—(4H—l ,2,4-triazol-3-yl)phenyl)-1-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ‘
7-(3-fluoro-4-(4H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(trans-4-methoxycyclohexyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(2-methoxyethyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((trans-4-methoxycyclohexyl)methyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(cyclopentylmethyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(4-(2-hydroxypropan-2-yl)phenyl)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
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(S)-7-(6-(1-hydroxyethyl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
(R)-7-(6-(1-hydroxyethyl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-1 —((tetrahydro—2H-pyrén-4—
ylDmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(4-(2-hydroxypropan-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
- 7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-(4-(trifluoromethyl)benzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1 -(3—(triﬂuofomethyl)benzyl)—3 A-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(3-methoxypropyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ,
7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-
yDethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-((tetrahydro-2H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(4-methyl-2-(methylamino)-1H-benzo[d]imidazol-6-yl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-amino-4-methyl-1H-benzo[d]imidazol-6-yl)-1-((tetrahydro-2H-pyran-4-
yDmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
(R)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3-methyl-1-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
(S)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3-methyl-1-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ‘
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,3-dimethyl-1 -(2-(tetrahydr0-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-amino-4-methyl-1H-benzo[d]imidazol-6-yl)-1-(2-(tetrahydro-2H-pyran-4-
yDethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
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7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 1

7-(4-(1H-1,2,4-triazol-5-yl)phenyl)-1 -(2-(tetrahydro—ZH—pyran-4—yl)ethyl);3 4~
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; '

1-(1-hydroxypropan-2-yl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

1 -(2-hydroxyethyl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-

dihydropyrazino[2,3-b]pyrazin-2(1H)-one; or a pharmaceutically acceptable salt thereof.
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CLAIMS

What is claimed is:

subject prior to and after each administration of TOR kinase inhibitor.

whether or not TOR kinase is inhibifed in said subjecting by the use of flow cytometry to
ylated 4EBP1 in a biological sample from said subject prior

Use of a TOR kinase inhibitor in the manufacture of a medicament for treating or
#hanaging a disease associated with TOR kinase in a patient having a disease associated with TOR
kinase,
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y
R> and R* are each independently H, substituted or unsubstituted Cj.g alky /

substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substltuted f’-

unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substi :/ d or

unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R’ and Rgether
with the atoms to which they are attached, form a substituted or unsubstituted 1oalky1 or

substituted or unsubstituted heterocyclyl;

or R* and one of R® and R*, together with the atom which they are

attached, form a substituted or unsubstituted heterocyclyl.

9, The method of claim 8, wherein the TOR kinase hibitor is:

6-(1H-pyrrolo[2,3-b]pyridin-3-yl)-4-(2-(tetrahydro-2f —pyran -4- yl)ethyl) 3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ’jj
6-(4-methyl-6-(1H-1,2,4-triazol- 3-y1)pyr1d1n— 1) 4-((tetrahydro-2H-pyran-4-
yhmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 2(1 7 -one
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazg /». —3 yDphenyl)-4-((trans-4-
methoxycyclohexyl)methyl)-3,4- dlhydrop #zino[2,3-b]pyrazin-2(1H)-one;

6-(5-fluoro-2-methyl-4-(1H-1,2 nazol—3—yl)phenyl)—4—((czs~4—

methoxycyclohexyl)methyl)-3,4- d1h dropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3- y yndln 3-yl)-4-((trans-4-methoxycyclohexyl)methyl)-
3,4-dihydropyrazino[2,3-b]p ,'-‘ in- 2(1H)-one;
6- (5 ﬂuoro 2~meth —4 (1H-1,2,4-triazol-3-yl)phenyl)-4-((trans-4-
hydroxycyclohexyl)m 1)—3 ,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one,
6-(6-(1H-1,2¢ riazol—3—yl)pyridin—3—yl)—4-((cis—4—methoxycyclohexyl)methyl)-3,4—
dihydropyrazino / 3-b]pyrazin-2(1H)-one;
6—(6—( ; —l ,2,4-triazol-3-yl)pyridin-3-yl)-4-((frans- 4—hydr0xycyclohexy1)methyl)
3,4- dlhydr pyrazino[2,3-b]pyrazin-2(1H)-one;
#-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(cis-4-hydroxycyclohexyl)-3,4-
dihyéropyrazino[2,3-b]pyrazin-2(1H)-one;
| 6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-((cis-4-hydroxycyclohexyl)methyl)-3,4-
: ihydropyrazino[2,3-b]pyrazin—Z(lH)-one;
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6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(trans-4-
methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(trans-4-methoxycyclohexyl)-3,4- 4
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; /
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4~ (trans 4—hydr0xycyclohex
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-((cis-4-

6-(5-fluoro-2- methyl 4-(1H-1,2 %rlazol -3-yl)phenyl)-4-(cis-4-methoxycyclohexyl)-
3,4-dihydropyrazino[2, 3-b]pyrazm Zgﬁ)—l) -one;

6-(6-(1H-1,2,4-triazgl-3-yl)pyridin-3-y1)-4-(tetrahydro-2H-pyran-4-yl)-3,4-

dihydropyrazino[2,3-b]p§razin-2(1H)-one; |

6-(6-(1H-1,2 riazol—3 -yDpyridin-3-yl)-4-ethyl-3,4-dihydropyrazino[2,3-b]pyrazin-

2(1H)-one; A
6-(5-1ly ro 2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(frans-4-

hydroxyc ~ oexyl)—S ,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

—ﬂuoro—Z—methy1—4—(1 H-1,2,4-triazol-3-yl)phenyl)-4-(tetrahydro-2H-pyran-4-yl)-

ydropyrazino[2,3—b]pyrazin»2(1 H)-one;

6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-isopropyl-3,4-

V4 ihydropyrazino[Z,S—b]pyrazin—Z(l H)-one;
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4-ethyl-6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(3-fluoro-2-methyl-4-(1H-1,2 4-triazol-3- yl)phenyl) 4- (tetrahydro 2H—pyran-yl)-

3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3- yl)phenyl)-4-(cis-4- methoxyohexyl)—
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 4
6-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(trans-
methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
4-(2-methoxyethyl)-6-(4-methyl-6-(1H-1 ,2,4-triazol'-3—y1)p £ dm—3—y1)-3 ,4-

dihydropyrazino[2, 3—b]pyrazin—2(1 H)-one;

d1hydropyrazmo[2 3—b]pyrazm 2(1H)-one;
5-(8-(2-methoxyethyl)-6-0x0-5,6,7,8- tetrahyd ; 4

methylplcohnamlde

b]pyrazin-2-yl)benzamide; y
3-(6-0x0-8-(2-(tetrahydro-2H-p i—4—y1)ethyl)—5,6,7,8—tetrahydropyrazin0[2,3 -
b]pyrazin-2-yl)benzonitrile;

4-((1R, 3R) 3 methoxycyclopentyl) 6- (2—methy1 6-(4H-1,2,4-triazol-3- yl)pyrldm 3-
‘ yl) 3.4- dlhydropyrazmo[Z 3-b]pyrazin-2(1H)-one;
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yl1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-ethyl-6-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3- yl) 3,4- dlhydropyrazm
b]pyrazin-2(1H)-one;
6-(1H-pyrrolo[2,3-b]pyridin-5-y1)-4-(2-~ (tetrahydro-2H-pyran-4- yl)ethyl
d1hydropyrazmo[2 3-b]pyrazin-2(1H)-one; /

b]pyrazin-2(1H)-one; )
6-(1H-indol-5-y1)-4-(2-(tetrahydro-2H-pyran-4- yl)ethyl) i
blpyrazin-2(1H)-one; 4

methoxycyg pentyl)methyl)—3 ,A-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7 6—(2—hydroxypropan—Z-yl)pyridin—3 -y1)-4-(((1R,3R)-3-

metly ycyclopentyl)methyl)—3 ,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;

‘A 6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((1S,3S)-3-methoxycyclopentyl)-3,4-
¢ dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((1R,3R)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; /
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(((1R,3S)-3-
methoxycyclopentyl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6—(6—(2-hydroxypropan-Z—yl)pyridin—B~y1)-4;(((1 S,3R)-3-
methoxycyclopentyl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one /
6-(3-fluoro-4-(4H-1,2,4-triazol-3-yl)phenyl)-4-(2-methoxyethyl
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
‘ 6-(3-fluoro-4-(4H-1,2,4-triazol-3-yl)phenyl)-4-(2-(tetrahydy 2H-pyran—4—y1)ethy1)—
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7‘-(2—methyl—4—(4H—1,2,4-triazol-3—yl)phenyl)-1‘—((t 4 ydro-2H-pyran-4-

y A

yDmethyl)-1'H-spiro[cyclopentane-1,2"-pyrazino[2,3-b]pytazin]-3'(4'H)-one;

7'- (Z—methyl 4-(4H-1,2,4-triazol-3- yl)phenyl)

((tetrahydro—ZH-pyran—4-

.

7- (Z—methyl 4-(4H-1,2 4-triaz
pyrazino[2,3-b]pyrazin]-3'(4'H)-one; 4

4 (1H-mdazol—S~yl)-4-(2-(tetrahydro—ZH-pyran-4—yl)ethyl)-3,4-dihydropyrazino[2,3-
blpyhzin-2(1H)-one; '

‘ 4-(6-0x0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino( 2,3-
blpyrazin-2-yl)benzamide;
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dihydropyrazino[2,3-b]pyrazin-2(1H)-one; }
4-ethyl-3,3-dimethyl-6-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(2-methyl-4-(4H-1,2,4-triazol-3 —yl)phenyl)—S ,4-dihydropyrazino[2,3- 7
2(1H)-one;
3,3-dimethyl-6-(2-methyl-6-(4H-1,2,4-triazol-3-y1)pyridin-3 -yD)-4#((tetrahydro-2H-
pyran-4-yl)methyl)-3, 4—dihydr0pyrazino{2 3-blpyrazin-2(1H)-one;

4 6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,3-dimethyl-4-(2-(tetrahydro-2H-pyran-
"4-yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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6-(4-(2-hydroxypropan-2-yl)phenyl)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; |

6-(4-(2-hydroxypropan-2-yl)phenyl)-4-((trans-4- methOX}’CycloheXy])methyl) ;
dlhydropyrazmo[Z 3-b]pyrazin-2(1H)-one;

dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(trans-4-methoxycyclohexyl)-6-(2-methyl-6-(4H-1,2,4-triazol
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

dihydropyrazino[2,3-b]pyrazin-2(1H)-one; /
9-(6-(4H-1,2,4-triazol-3-yl1)-3-pyridyl)-6, 11 hydromorpholino[4,3—
e]pyrazino[2,3-b]pyrazin-5-one; y 4
6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)p in-3—yl)-4—((tetrahydro-2H—pyran-4-
yDmethyl)-3 ,4—dihydropyrazino[2,3—b]pyr" -2(1H)-one;
S—(S—(cis-4—methoxycyclohexyl)-Xo-S,6,7,8-tetrahydr0pyrazin0[2,3-b}pyrazin-2—
yl)-6-methylpicolinonitrile;
6-(6-(4H-1,2,4-triazol-3- !pyrldln -3-y1)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
H)-one;
-3-yl)-2-methylphenyl)-3-(2-methoxyacetyl)-6,11,4a-

dihydropyrazino[2,3-b]pyrazin
9-(4-(4H-1,2,4-triazg
trihydropiperazino[ 1 -o yrazino[2,3-b]pyrazin-5-one;

dropyrazino[2,3-b]pyrazin-2(1H)-one;

/ 9-(6-(4H-1,2,4-triazol-3-yl)-2-methyl-3-pyridyl)-6,11,4a-trihydromorpholino[4,3-
“e]pyrazino[2,3-b]pyrazin-5-one;
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4-(trans-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

4-(cis-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2- yl)pyrldln 3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(cyclopentylmethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-neopentyl-3,
b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4- 1sobuty1,»g -
b]pyrazin-2(1H)-one;

trihydropy# n0[2,3 -b]pyrrolidino[1,2-e]pyrazin-4-one; |
-(2—hydroxypropan—Z—yl)pyridin-3—yl)—4—(3—methoxypropyl)—?:,4-

dihyg pyrazino[2,3—b]pyrazin—2(l H)-one;

‘ (S)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((tetrahydrofuran-2-yl)methyl)-3,4-
, ihydropyrazino[2,3-b]pyrazin—Z(lH)—one;
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(R)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-((tetrahydrofuran-2-yl)ymethyl)-3,4
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; _
6-(2-methyl-6-(4H-1 ,2,4—triazol—3-yl)pyridin—3—yl)-4—(2—(tetrahydr0—2H~pyran~ :
yDethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
9-(4-(4H-1 ,2,4—triazol—3-yI)-Z-methylphenyI)-S -methyl-6,11,4a-
trihydropiperazino[1,2-¢]pyrazino[2,3-b]pyrazin-5-one;
9-(4-(4H-1,2,4-triazol-3-yl)phenyl)-6,11,4a-trihydromorpholino ]pyrazin0[2,3—
b]pyrazin-5-one;
9-(4-(4H-1,2,4-triazol-3-yl)-2-methylphenyl)-6,11 4a—tnhp1per1d1no[1 2~
e]pyrazino[2,3-b]pyrazin-5-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(¢trans 4~ethoxycyclohexyl)—5,4-

dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

-6—(6—(2—hydroxypropan-2—y1)pyr1din-3—yl)—4—(tetrahydrofuran~3—yl)—3,4—
dihyg pyrazin0[2,3~b}pyrazin—2(l H)-one;

‘ (S)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(tetrahydrofuran-3-yl})-3,4-
# ihydropyrazino{2,3-b]pyrazin—Z(1H)-one;
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6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-phenyl-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
(S)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3-methyl-4- (2 (tetrahydro- 2H—pan—
4-yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
9-[6-(1-hydroxy-isopropyl)-3-pyridyl]-6,11 4a—mhydrom0rph0hno[4
‘e]pyrazino[2,3-b]pyrazin-5-one;

dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
9-(4-(4H-1,2 4-triazol-3-y1)-2-methyl

v
.
&
p / -

e]pyrazino[2,3-b]pyrazin-5-one; y
6-(4-methyl-2-(methylamino)-1H#b
pyran-4-yl)ethyl)-3,4-dihydropyrazi ,3—b]pyrazin-2(1H)—one;

8-(4-(4H-1,2,4-triazol-3- 2~methylphenyl)—5 ,10,3a-trihydropyrazino[2,3-

/3-b]pyrazin-2(1H)-one;

| ydroxypropan-2-yl)pyridin-3-yl)-4-(2- (tetrahydro -2H-pyran-4-yl)ethyl)-
3,4- dlhydryrazmo[Z 3-b]pyrazin-2(1H)-one;

#-(4-(4H-1 ,2,4-triazol-3-yl)phenyl)-4-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-
blpy in—2(1H)—0ne;

v 6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-4-(3-(trifluoromethyl)benzyl)-3,4-
‘dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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3,4-dihydropyrazino[2, 3—b]pyra21n 2(1H)-one; )
6-(4-methyl-1H-benzo[d]imidazol-6-yl)-4-(2- (tetrahydro 2H-pyran-4- yl)ethyl) ¢
dihydropyrazino(2,3-b]pyrazin-2(1H)-one;
6-(4-(2-hydroxypropan-2-yl)phenyl)-4-(2- (tetrahydro- 2H—pyran-4-y1)et f
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-4-(2-(tetrahydro-2H-pyran-4 thyI)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; or a pharmaceutically acceyf

10. im 1, i ing ¢ inhibitors has the formula

(ID:

or a pharmaceuticalfy acceptable salt, clathrate, solvate, stereoisomer,

d cycloalkyl, substituted or unsubstituted heterocyclyl, or

R%is H, or a substituted or unsubstituted C,.g alkyl.

11. The method of claim 10, wherein the TOR kinase inhibitor is:
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7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((frans-4-
methoxycyclohexyl)methyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-1-(cis-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-pyrrolo[2,3-b]pyridin-3-y1)-1-(2- (tetrahydro 2H -pyran-4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((cis-4-

dihydropyz# ino [2 3 -b]pyrazm 2(1H)-one;

/ —(1H-1 ,2,4-triazol-3-yl)pyridin-3-y1)-1-(2-methoxyethyl)-3,4-
dihygopyrazino[2,3-b]pyrazin-2(1H)-one;

v 7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-ethyl-3,4-dihydropyrazino[2,3-blpyrazin-
(1H)—0ne;
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7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-((cis-4-
hydroxycyclohexyl)methyl)-3, 4—dihydr0pyrazino [2,3-b]pyrazin-2(1H)-one;

3,4-dihydropyrazino[2,3 b]pyra71n 2(1H) one;
7-(1H-indol-4-y1)-1 —(2-(tetrahydro—2H-pyraﬁ-4—y1)ethyl)—3 ,4-dihydrop s -
b]pyrazin-2(1H)-one;

b]pyrazin-2(1H)-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4 "'azol-3 -yDphenyl)-1-(trans-4-

methoxycyclohexyl)-3, 4-dihydfopyr ‘ ""/ho[2,3—b]pyrazin-2(1H)—one;
7-(5-fluoro-2-methyl-4- (14}, —1 ,2,4-triazol-3-yl)phenyl)-1-(trans-4-

hydroxycyclohexyl)-3,4- dlhyd

7-(5-fluoro-2-meth

7 pyrazmo[2 3-b]pyrazin-2(1H)-one;
-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]p#razin-2(1H)-one;

: 1-isopropyl-7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
¢ dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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5-(8-isopropyl-7-0x0-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-yl)-4-
methylpicolinamide;
7-(1H-indazol-4-y1)-1~(2-(tetrahydro-2H-pyran-4- yl)ethyl) 3,4-dihydropyrazing
blpyrazin-2(1H)-one;
7-(2-aminopyrimidin-5-yl)-1 -(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4- 4 '4
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-aminopyridin-4-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(methylamino)pyridin-3-yl)-1-(2-(tetrahydro- 2H~pyra4 yhethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ,
7-(6-hydroxypyridin-3-yl)-1-(2-(tetrahydro- 2H-pyray;—y1)ethy1)—3,4—
dihydropyrazino[2, 3—b]pyrazm 2(1H)-one; y4
7-(4-(1H-pyrazol-3- yl)phenyl) 1-(2- methox /yl) 3.4- dlhydropyrazmo[Z 3-
b]pyrazin-2(1H)-one;
7-(pyridin-3-y1)-1-(2-(tetrahydro- 2H— n -4-yhethyl)-3,4-dihydropyrazino[2,3-

blpyrazin- Z(IH) one; /;4,’5’

-7-(1H-pyrrolo[2,3 b]pyrldm 5-y1)-3,4-dihydropyrazino[2,3-b]|pyrazin-2(1H)-
1-ethyl-7-(1H-indazol-4-y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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7-(pyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
7-(6-aminopyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4- yl)ethyl) 3,4~
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-methyl-7-(2-methyl-6-(4H-1 ,2,4—triazol—3§y1)pyridin—3—yl)—3,4—
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
2-(2-hydroxypropan-2-yl)-5-(8-(trans-4-methoxycyclohexyl)-7-
tetrahydropyrazino[2,3-b]pyrazin-2-yl)pyridine 1-oxide;

tetrahydropyrazino[2,3-b]pyrazin-2- yl)plcolménnde
5-(8-((cis-4-methoxycyclohexyl)methyl)-7-0x0-5, 6 /. -tetrahydropyrazmo[Z 3-
b]pyrazin-2-yl)-4-methylpicolinamide;
7-(1H-pyrazol-4-yl)-1-(2- (tetrahydro 2H-pyr 4 yl)ethyl) 3, 4 dihydropyrazino[2,3-

b]pyrazin-2(1H)-one;

1-(trans-4-methoxycyclohexyl)-7- (4-m yl 6-(1H-1,2,4-triazol-3- yl)pymdm 3-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-oz /ﬁ ;
3-((7-(2-methyl-6-(4H-1,2,4-tri —3-y1)pyridin—3-yl)—2-oxo~3,4—

dihydropyrazino[2,3-b]pyrazin-1 (2H)¢yDmethyl)benzonitrile;

1-((trans-4-methoxycyclohexyl)methyl)-7-(4-methyl-6-(1H-1,2,4-triazol-3-
yDpyridin-3-yl)-3,4- dlhydrop zmo[2 3-b]pyrazin-2(1H)-one;
3-(7-0x0-8-(2- (tetr dro 2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino[2,3-
b]pyrazin—Z—yl)benzami;
5-(8-((trans-4 4 ethoxycyclohexyl)methyl)-7-0x0-5,6,7,8-tetrahydropyrazino(2,3-
blpyrazin-2-yl)-44 hethylpicolinamide;
3-((7-(# (2 hydroxypropan-2-yl)pyridin-3-y1)-2-0x0-3,4- d1hydropyrazmo[2 3-
b]pyrazin- } H) ylDmethyl)benzonitrile;
# (6—(2—hydroxypropan—2-yl)pyndm—3-yl)- 1-((1R,3R)-3-methoxycyclopentyl)-3,4-
dihyg Fopyrazino[2,3-b]pyrazin-2(1H)-one;
f 7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-((1S,3R)-3-methoxycyclopentyl)-3,4-
‘dihydropyrazino[2,3-blpyrazin-2(1 H)-one; ‘
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7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-((1S,3S)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; '
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-((1R,35)-3 methoxyoyclopentyl)
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-indazol-6-y1)-1-(2-(tetrahydro- ZH-pyran 4-yhethyl)-3,4- dlhydro

grazino[2,3-

b]pyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(2-morpholi

dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(cis-4-hydroxycyclohexyl)-7-(2-methyl-6-(4H-1 2jiiazol—3—yl)pyridin-S—yl)-3,4—
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; / / ‘
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1 - 4 orpholinoethyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; /

: (1H indazol- 5 yl) 1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
blp / -2(1H)-one;

: 7-(1H-pyrrolo[2,3-b]pyridin-5-y1)-1-(2-(tetrahydro-2H-pyran-4- yl)ethyl) 3,4-

4 d1hydropyra71no[2 3-b]pyrazin-2(1H)-one;
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7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-1-(tetrahydro-2H-pyran-4-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-((1S,3R)-3-methoxycyclopentyl)-7- (2—methy1 6-(4H-1,2,4-triazol-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ‘
1-((1R,3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-y /
yl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 4
1-((1R,3S)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2,4-tria
yl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

(7—methy1—2—oxo-2,3 ~-dihydro-1H-benzo[d]imidazol-5-yl)-1-((tetrahydro-2H-
pyra —yl)methyl)—3,4—dihydropyrazino[2,3-b]pyrazin-2(1H)~one;

4 7-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(1H)-one;
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1-(2-methoxyethyl)-7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; '
1-benzyl-7-(2-methyl-4-(4H-1,2 4-triazol-3-yl)phenyl)-3,4-dihydropyrazino[ 2.3
b]pyrazin-2(1H)-one; |
7-(3-fluoro-4-(4H-1,2,4-triazol-3 -yl)phenyl); 1-(2-methoxyethyl)-3,4- 4
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(3-fluoro-4-(4H-1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrah ydro-2H-g
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2 f;f

/

dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 4

yhethyl)-3,4-dihydropyrazino[2,3 —b]pyrazi” (1 H)-one;
7-(3-fluoro-2-methyl-4-(1H-1,2, 44 az01—3 -yDphenyl)-1-(2-(tetrahydro-2H-pyran-4-

% ydroxypropan-Z-yl)phenyl)— 1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-
)—one; '

/s —7—(6—(1 -hydroxyethyl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihyg pyrazino [2,3-b]pyrazin-2(1H)-one;

4 (R)-7-(6-(1-hydroxyethyl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
¢ dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ‘
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7-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-yl)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(4-(2-hydroxypropan-2-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1- (4- (tmﬂuoromethyl)benzyl)
dlhydropyrazmo[Z 3-b]pyrazin-2(1H)-one; 4

4-ylethyl )4 ' —dihydropyrazino [2,3-b]pyrazin-2(1H)-one;
( -(2-hydroxypropan-2-yl)pyridin-3-yl)-3,3-dimethyl-1-(2-(tetrahydro-2H-pyran-
4- ylthyl) 3.4- d}hydropyrazmo[Z 3—b]pyrazm -2(1H)-one;
) - (2-amino-4-methyl- IH-benzo[d}lmldazol 6-y1)-1-(2-(tetrahydro-2H-pyran-4-
' l)ethyl)-3 ,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(4-(1H-1,2,4-triazol-5-yl)phenyl)-1-(2- (tetrahydro 2H-pyran-4- yl)eth ]
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;




