CLAIMS
What is claimed is:

1. Use of a TOR kinase inhibitor in the manufacture of a medicamenyfor
treating non-small cell lung carcinoma, cervical cancer or Peutz -Jeghers Syndrgme, in a
patient having non-small cell lung carcinoma, cervical cancer or Peutz- Jeghers
Syndrome characterized by a LKBI gene or protein loss or mutation, relative to wild type.

2, Use of'a TOR kinase inhibitor in the manufacture of a medicament for
treating non-small cell lung carcinoma or cervical cancer, in a patient Waving non-small
cell lung carcinoma or cervical cancer characterized by LKBI gene of protein loss or
mutation wherein the use comprises screening a patient's carcinomg or cancer for the
presence of LKBI gene or protein loss or mutation, relative to wild type.

3. A method for predicting the likelihood of a patient having non-small cell
lung carcinoma or cervical cancer being responsive to TOR/kinase inhibitor therapy,
comprising screcning said patient's carcinoma or cancer gt the presence of LKBI gene or
protein loss or mutation, relative to wild type, wherein tHe presence of LKBI gene or
protein loss or mutation predicts an increased likelihogd that TOR kinase inhibitor
therapy will treat said non-small cell lung carcinomg/or cervical cancer.

4. A method for predicting therapeutic efficacy of treatment of a patient
having non-small cell lung carcinoma or cervighl cancer with a TOR kinase inhibitor,
comprising screening said patient's carcinomd or cancer for the presence of LKBI gene or
protein loss or mutation, relative to wild tyge, wherein the presence of LKBI gene or
protein loss or mutation is predictive of thierapeutic efficacy of treatment with a TOR
kinase inhibitor.

5. Use of a TOR kinase/imhibitor in the manufacture of a medicament for
treating Peutz- Jeghers Syndrome/in a patient having Peutz-Jeghers Syndrome
characterized by LKB1 gene or protein loss or mutation wherein the use comprises
screening the patient for the ppésence of LLKBI gene or protein loss or mutation, relative
to wild type.
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6. A method for predicting the likelihood of a patient having Peutz-Jegher:

Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening £aid
patient for the presence of LKBI gene or protein loss or mutation, relative to wild Afype,
wherein the presence of LKB 1 gene or protein Joss or mutation predicts an incpéased
likelihood that TOR kinase inhibitor therapy will treat said Peutz-Jeghers S ome.

7. A method for predicting therapeutic efficacy of treatment of a patient
having Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said
patient for the presence of LKBI gene or protein loss or mutation, relative to wild type,
wherein the presence of LKBI gene or protein loss or mutation is prgdictive of therapeutic
efficacy of treatment with a TOR kinase inhibitor.

8. Use of a TOR kinase inhibitor and use of one oy'more agents that module
AMP levels, glucose uptake, metabolism or a stress responseg’in the manufacture of a
medicament for treating non- small cell lung carcinoma or Cervical cancer or Peutz-
Jeghers Syndrome.

9. A pharmaceutical composition comprising a TOR kinase inhibitor and one
or more agents that modulate AMP levels, glucose Aptake, metabolism or a stress
response, and a pharmaceutically acceptable carriér, excipient or diluent.

10. A kit comprising one or more £ontainers filled with a TOR kinase
inhibitor or a pharmaceutical composition tHereof, reagents for detecting LXBI gene or
protein loss or mutation, AMPK gene or protein loss or mutation, or both, relative to wild
type, in a patient’s cancer or in a patient/having a tumor syndrome and instructions for
detecting LK BI gene or
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protein loss or mutation, AMPK gene or protein loss or mutation, or both, in a patient's
cancer or in a patient having a tumor syndrome.

11, Use of a TOR kinase inhibitor in the manufacture of a medicament/for
treating non-small cell lung carcinoma, cervical cancer or Peutz -Jeghers Syndrgfne, in a
patient having non-small cell lung carcinoma, cervical cancer or Peutz- Jeghe
Syndrome characterized by a AMPK gene or protein loss or mutation, relatiye to wild

type.

13, A method for predicting the likelihood of a patient having non-small cell
lung carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy,
comprising screening said patient's carcinoma or cancey/for the presence of AMPK gene
or protein loss or mutation, relative to wild type, whepéin the presence of AMPK gene or
protein loss or mutation predicts an increased likelilood that TOR kinase inhibitor
therapy will treat said non-small cell lung carcinorha or cervical cancer.

14. A method for predicting therapgutic efficacy of treatment of a patient
having non-small cell lung carcinoma or ceryical cancer with a TOR kinase inhibitor,
comprising screening said patient's carcingfna or cancer for the presence of AMPK gene
or protein loss or mutation, relative to wild type, wherein the presence of AMPK gene or
protein loss or mutation is predictive of therapeutic efficacy of treatment with a TOR
kinase inhibitor.

15.  Use of a TOR kingse inhibitor in the manufacture of a medicament for
treating Peutz- Jeghers Syndrome, in a patient having Peutz-Jeghers Syndrome
characterized by AMPK geng/or protein loss or mutation comprises screening a patient
for the presence of AMPK gene or protein loss or mutation, relative to wild type, and

137




16. A method for predicting the likelithood of a patient having Peutz- Jeghe

Syndrome being responsive to TOR kinase inlubitor therapy, comprising screening/said
patient for the presence of AMPK gene or protein loss or mutation, relative to wild type,
wherein the presence of AMPK gene or protein loss or mutation predicts an ingfeased
likelihood that TOR kinase inhibitor therapy will treat said Peutz- Jeghers Syadrome.

17. A method for predicting therapeutic efficacy of treatment 4f a patient
having Peutz- Jeghers Syndrome with a TOR kinase inhibitor, comprisifig screening said
patient for the presence of AMPK gene or protein loss or mutation, relative to wild type,
wherein the presence of AMPK gene or protein loss or mutation is gredictive of
therapeutic efficacy of treatment with a TOR kinase inhibitor.

18, Use of a TOR kinase inhibitor in the manufactdre of a medicament for
treating non- small cell lung carcinoma, cervical cancer or Peutz -Jeghers Syndrome, in a
patient having non-small cell lung carcinoma, cervical capcer or Peutz- Jeghers
Syndrome characterized by a reduced level of pAMPK protein, AMPK activity, or both,
relative to wild type.

19.  Use of a TOR kinase inhibitor in the manufacture of a medicament for
treating non-small cell lung carcinoma or cervicdl cancer, in a patient having non-small
cell lung carcinoma or cervical cancer charactérized by a reduced level of pAMPK
protein, AMPK activity, or both wherein the¢'use comprises screening a patient's
carcinoma or cancer for the presence of a yeduced level of pAMPX protein, AMPK
activity, or both, relative to wild type.

20. A method for predictihg the likelthood of a patient having non- small cell

lung carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy,
comprising
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screening said patient's carcinoma or cancer for the presence of a reduced level of
pAMPK protein, AMPK activity, or both, relative to wild type, wherein the presence #f a
reduced level of pAMPK protein, AMPK activity, or both, predicts an increased
likelthood that TOR kinase inhibitor therapy will treat said non-small cell lung captinoma
or cervical cancer.

21. A method for predicting therapeutic efficacy of treatment of A patient
having non-small cell lung carcinoma or cervical cancer with a TOR kinagé inhibitor,
comprising screening said patient's carcinoma or cancer for the presence’of a reduced
level of pAMPK protein, AMPK activity, or both, relative to wild typg/ wherein the
presence of a reduced level of pAMPK protein, AMPK activity, or héth, is predictive of
therapeutic efficacy of treatment with a TOR kinase inhibitor.

%

22, Use of a TOR kinase inhibitor in the manufactyfe of a medicament for
treating Peutz-Jeghers Syndrome, in a patient having Peutz-Jéghers Syndrome
characterized by a reduced level of pAMPK protein, AMPK activity, or both, wherein the
use comprises screening a patient for the presence of a reluced level of pAMPK protein,
AMPK activity, or both, relative to wild type, and administering an effective amount of.

23, A method for predicting the likelihg6d of a patient having Peutz-Jeghers

Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening said
patient for the presence of a reduced level of pPAMPK protein, AMPK activity, or both,
relative to wild type, wherein the presence g a reduced level of pAMPK. protein, AMPK
activity, or both, predicts an increased likélihood that TOR kinase inhibitor therapy will
treat said Peutz-Jeghers Syndrome.

24. A method for predicting therapeutic efficacy of treatment of a patient
having Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said
patient for the presence of a reddced level of pAMPK protein, AMPK activity, or both,
relative to wild type,
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wherein the presence of a reduced level of pAMPK protein, AMPK activity, or both, /4
predictive of therapeutic efficacy of treatment with a TOR kinase inhibitor.

25, Akit comprising one or more containers filled with a TOR kina
inhibitor or a pharmaceutical composition thereof, reagents for detecting a redficed level
of pAMPX protein, AMPK activity, or both, relative to wild type, in a patiest's cancer or
in a patient having a tumor syndrome and instructions for detecting a redy€ed level of
pAMPK protein and/or AMPK activity in a patient’s cancer or in a pati
syndrome.

26. The use of any one of claims 1-2, 5, 8, 11-12, 15, 18-19 or 22, the method

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

ence independently N or CR®, wherein at least one
eof X, Y and Z is CR;

X, Y and Z are at each oc
of X, Y and Z is N and at least

-A-B-Q- taken togetier form -CHR*C(0)NH-, -C(0)CHR*NH-, -C(0)NH-, -
CH,C(0)0-, -C(0YCH0-, C(0)0- or C(OINR?;

L is a direct bohd, NH or O;
R'is H, sybstituted or unsubstituted C;.salkyl, substituted or unsubstituted Cs-

salkenyl, substipdted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or finsubstituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl;
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R%is H, substituted or unsubstituted C,galkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl;

R’ is H, substituted or unsubstituted C;_galkyl, substituted or unsubstitut
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl
substituted or unsubstituted heterocyclylalkyl, -NHR? or -N(R*),; and

R” is at each occurrence mdependently substituted or unsubstituted C, galkyl,

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted cycloalkyl, or substituted or unsubstituted heterocycly/léikyi.

of any one of claims 3-4, 6-7, 13-14, 16-17, 20-21 or 23-24 the/pharmaceutical
composition of claim 9 or the kit of any one of claims 10 or 25, wherein the TOR kinase
inhibitor is a compound having the formula (1I): ;

x_/

&_*XLYM /™
g

J

-

/o dD

27. The use of any one of claims 1-2, 5, 8, 11~12,21/5/18-19 or 24, the method

PO

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

R! is substituted or ungubstituted Cigalkyl, substituted or unsubstituted aryl,
substituted or unsub stimtegheteroaryi, substituted or unsubstituted cycloalkyl, or
substituted or unsubsiﬁu/w heterocyclylalkyl;

-X-A-B-Y- takén together form -N(RH)CH,C(0)NH-, -N(R})C(0)CH,NH-,
-N(R*C(0)NH-, -K(RHC=N-, or -C(R)=CHNH-:

L is a dfrect bond, NH or O;
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R® is substituted or unsubstituted Cysalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted hetercaryl, substituted or unsubstituted cycloalkyl, or
substituted or unsubstituted heterocyclylalkyl; and

R’ and R* are independently H or Cy_salkyl.
28. The use of any one of claims 1-2, 5, 8, 11-12, 15, 18-19 or 24/the method _
of any one of claims 3-4, 6-7, 13-14, 16-17, 20-21, or 23-24, the pharmacegtical

composition of claim 9 or the kit of any one of claims 10 or 25, wherein the TOR kinase
inhibitor is a compound having the formula (III):

. . N% Pl
\{ /Ji . ;
el ;

(II1)

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

R! is substituted or unsubstituted C. 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 unsubstitdted heterocyelyl, substituted or unsubstituted

heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R® and R* are each independently H, substituted or unsubstituted C_g alkyl,
substituted or unsubstifuted aryl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted heterg€yclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
1, substituted or unsubstitated cycloalkylalkyl, or R* and R*, together
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the atoms to which they are attached, form a substituted or unsubstituted
cycloalkyl or substituted or unsubstituted heterocyclyl;

or R? and one of R® and R, together with the atoms to which they arg attached,
form a substituted or unsubstituted heterocyclyl.

29, The use of any one of claims 1-2, 5, 8, 11-12, 15, 18-19,6r 24, the method
of any one of claims 3-4, 6-7, 13-14, 16-17, 20-21 or 23-24, the pharmiaceutical
composition of claim 9 or the kit of any one of claims 10 or 25, whefein the TOR kinase
inhibitor is a compound having the formula (IV):

4 %W,
TX

it

3

S——1

il

P

Iv)

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

R’ is substituted or unsubstituted (7 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, shbstituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R?is H, substituted or unsulstituted C, 5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted

heterocyclylalkyl, substituted gr unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

RYis H, or a substituted or unsubstituted C,.5 alkyl.
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CLAIMS

What is claimed is;

I. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome, in a patient having
non-small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome characterized by a
LKBI gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation,
relative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (JI1):

RZ
3
| =
R’ N\ N R*
=
N H 0
(1)

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer 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 heterocyclylatkyl;

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;

R? and R* are each mdependently H, substituted or unsubstituted C alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R and R”, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocvelyl;

or R* and one of R* and R%, together with the atoms to which they are attached, form a
substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R2
R’ N il 0
B
/
N R?
H
(V)

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

R! is substituted or unsubstituted C.¢ 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,5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R’ is H, or a substituted or unsubstituted Cisg alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl}-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]|pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-triazol-5-vDphenyl)-3-
{cyclohexylmethyi)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl}-1-(3-methoxybenzyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2{1H}-one.

2. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma or cervical cancer, i a patient having non-small cell lung
carcinoma or cervical cancer characterized by a LKB1 gene loss, LKB1 protein loss, LKB1
gene mutation, or LKB1 protein mutation, relative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (111):

R.’Z
|
R’ N N R4
B
/
N N O
H
(110

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

R! is substituted or unsubstituted C. 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;3 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R? and R* are each independently H, substituted or unsubstituted C, alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R? and one of R? and R*, together with the atoms to which they are attached, form a
substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):
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R N\ N o}
’ S
N N R®
(Iv)

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

R! is substituted or unsubstituted Ci.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, 3 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R? is H, or a substituted or unsubstituted Cis alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
{cyclohexylmethyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

3. An in vitro method for predicting the likelihood of a patient having non-small cell
lang carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy,
comprising screening said patient's carcinoma or cancer for the presence of a LKB1 gene
loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation, relative to wild
type, wherein the presence of LKB1 gene loss, LKBI protein loss, LKB1 gene mutation, or
LKB1 protein mutation predicts an increased likelihood that TOR kinase inhibitor therapy
will treat said non-small cell lung carcinoma or cervical cancer,

wherein the TOR kinase inhibitor is a compound having the formula (I1I):

RZ

e
R N N R4
S
N N O
H
(In

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

R! is substituted or unsubstituted Ci.s alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclvlalkyl;

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;
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R’ and R* are each independently H, substituted or unsubstituted C,.5 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R and RY, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R® and R, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyelyl,
or a compound having the formula (IV):

R2
R’ N ij 0
‘ AN
=
N N R®
(V)

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

R! is substituted or unsubstituted Cy.g alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substitufed or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

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

R%is H, or a substituted or unsubstituted C,.g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-triazol-5-y})phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethy!)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

4, An in vitro method for predicting therapeutic efficacy of treatment of a patient having
non-small cell lung carcinoma or cervical cancer with a TOR kinase inhibitor, comprising
screening said patient's carcinoma or cancer for the presence of a LKB1 gene loss, LKBI
protein loss, LKB1 gene mutation, or LKB1 protein mutation, relative to wild type, wherein
the presence of LKB1 gene loss, LKB1 protein loss, LKB1 gene mutation, or LKBI protein
mutation is predictive of therapeutic efficacy of treatment with a TOR kinase inhibitor,
wherein the TOR kinase inhibitor is a compound having the formula (111}

R2
| o®
R' N N R
o
/
N N 0
M
(HI)
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or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof, wherein:

R' is substituted or unsubstituted C . alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyelyl, 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;

R® and R* are each independently H, substituted or unsubstituted C; g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R® and R, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyelyl,
or a compound having the formula (IV):

R2
R N\ N 0
/
N N R3
vy

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

R' is substituted or unsubstituted C, 4 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocycelylalkyl;

R? is H, substituted or unsubstituted C,.3 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R*is H, or a substituted or unsubstituted C;.5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

5. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz-
Jeghers Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by a LKB1
gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation wherein the
use comprises screening the patient for the presence of LKBI gene loss, LKB1 protein loss,
LKB1 gene mutation, or LKB1 protein mutation, relative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (I11):
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| ®
R’ N N R*
B
/
N N 0
H
(111

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

R’ is substituted or unsubstituted C, 4 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R is H, substituted or unsubstituted Cy.s alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstifuted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R? and R* are each independently H, substituted or unsubstituted C, .5 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R?, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R’ and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R2
R’ N\ N 0
/
N N R3
(Iv})

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

R’ is substituted or unsubstituted C;.s atkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

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

R’ is H, or a substituted or unsubstituted C; alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl}-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2.4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2.4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[ 2,3-b]pyrazin-2(1 H)-one.
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6. An in vitro method for predicting the likelihood of a patient having Peutz-Jeghers
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening said
patient for the presence of a LKB1 gene loss, LKB1 protein loss, LKB1 gene mutation, or
LKBI1 protein mutation, relative to wild type, wherein the presence of LKB1 gene loss,
LKBI1 protein loss, LKB1 gene mutation, or LKBI protein mutation predicts an increased
likelihood that TOR kinase inhibitor therapy will treat said Peutz-Jeghers Syndrome,

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

RZ
3
1 |
R N\ N R4
/
N H O
(11D

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

R’ is substituted or unsubstituted Cy.g alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocycelylalkyl;

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

R? and R* are cach mdependently H, substituted or unsubstituted C;.g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R? and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl; '

or R* and one of R® and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyelyl,
or a compound having the formula (1V):

R2
R’ N N 8]
o
=
N R3
H
(v)

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

R! is substituted or unsubstituted Ci¢ 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
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heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkvl;
R%is H, or a substituted or unsubstituted C,; 5 alkyl

and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl}-4-(3-methoxybenzyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
{cyclohexylmethyi)-3.4-dihydropyrazino[2,3-b]pyrazin-2(1H}-one, {R)-6-(4-(1H-1,2.4-
triazol-5-yDphenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-bipyrazin-2(1H)-one.

7. An in vitro method for predicting therapeutic efficacy of treatment of a patient having
Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said patient for
the presence of a LKB1 gene loss, LKBI protein loss, LKB1 gene mutation, or LKB1 protein
mutation, relative to wild type, wherein the presence of LKB1 gene loss, LKB1 protein loss,
LKBI1 gene mutation, or EKB1 protein mutation is predictive of therapeutic efficacy of
treatment with a TOR kinase inhibitor,

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

RZ
| w
R’ N N R4
B
=
N N 0
H
(IID)

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

R! is substituted or unsubstituted C 1.8 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 heterocyelyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R’ and R* are each independently H, substituted or unsubstituted C;.g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R? and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R? and one of R’ and R, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):
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R' N N 0
[
/
N =8
H
(IV)

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

R! is substituted or unsubstituted Ci.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;.5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl,

Ris H, or a substituted or unsubstituted C, .5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, 6-(4-(1H-1,2,4-triazol-5-yljphenyl}-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-12,4-
triazol-5-yl)phenyl}-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-blpyrazin-2( 1 H)-one.

8. Use of a TOR kinase inhibitor and use of one or more agents that module AMP levels,
glucose uptake, metabolism or a stress response in the manufacture of a medicament for
treating non- small cell lung carcinoma or cervical cancer or Peutz-Jeghers Syndrome,
wherein the TOR kinase inhibitor is a compound having the formula (I11):

R2
| R
=% N N R4
[
/
N
H
(I

or a pharmaceutically acceptable salt, clathrate, solvate, stercoisomer, or
tautomer therecof, wherein:

R' is substituted or unsubstituted C . alkyl, substituted or unsubstituted arvl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyelyl, or
substituted or unsubstituted heterocyclylalkvi;

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

R? and R* are each independently H, substituted or unsubstituted C, 4 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R, together with

143



the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R* and R’, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

RZ
R N N 0
B
=
N R®
H
(Iv)

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

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

R’ is H, substituted or unsubstituted C, alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R%is H, or a substituted or unsubstituted C,.¢ alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino|2,3-bjpyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2.4-
triazol-5-ylyphenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino{2,3-bpyrazin-2(1 H)-one.

9. A pharmaceutical composition comprising a TOR kinase inhibitor and one or more
agents that modulate AMP levels, glucose uptake, metabolism or a stress response, and a
pharmaceutically acceptable carrier, excipient or diluent,

wherein the TOR kinase inhibitor is a compound having the formula (1I):

R2
|
R N N R4
[
/
N N O
H
(1)

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

R' is substituted or unsubstituted C,5 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;; alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
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heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R and R* are each independently H, substituted or unsubstituted C, alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycioalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R? and one of R*® and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

RZ
R N IL O
B
/
N R®
H
Iv)

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

R' is substituted or unsubstituted Ci 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,3 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyelylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R®is H, or a substituted or unsubstituted C,_g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzy!)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-bipyrazin-2(1H)-one  or
7-(4-hydroxyphenyl}-1-(3-methoxybenzyl)-3 4-dihydropyrazinol2,3-bpyrazin-2(1 H)-one.

10. A kit comprising one or more containers filled with a TOR kinase inhibitor or a
pharmaceutical composition thereof, reagents for detecting a LKB1 gene loss, LKB1 protein
loss, LKB1 gene mutation, or LKBI protein mutation, an AMPK gene loss, AMPK protein
loss, AMPK gene mutation, or AMPK protein mutation, or both, relative to wild type, in a
patient’s cancer or in a patient having a tumor syndrome and instructions for detecting LKB1
gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation, AMPK gene
loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation, or both, in a
patient's cancer or in a patient having a tumor syndrome,

wherein the TOR kinase inhibitor is a compound having the formula (11I):
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R’ N\ ; | R*
‘ L
N E 0
(1D

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

R is substituted or unsubstituted Cy.g alkyl, substituted or unsubstituted aryi,
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,

R’ and R* are each independently H, substituted or unsubstituted C;. alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyelyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R?, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R* and R* together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (TV):

R2
R N N 0
B
P
N 2§
H
(V)

or a pharmaceutically acceptable salt, clathrate, solvate, stercoisomer, or
tautomer 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,¢ alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R’is H, or a substituted or unsubstituted C, 5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)}-4-(3-methoxybenzyl)-3.4-
dihydropyrazino[2,3-bipyrazin-2(1 H}-one, 6-(4-(1H-1,2.4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[ 2,3-b]pyrazin-2(1H)-one, (R)-6-{4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino{2,3-b|pyrazin-2(1 H}-one.
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It.  Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma, cervical cancer or Peutz -Jeghers Syndrome, in a patient having
non-small cell lung carcinoma, cervical cancer or Peutz- Jeghers Syndrome characterized by
an AMPK gene loss, AMPK protein loss, AMPK gene mutation, or AMPX protein mutation,
refative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (111):

R2
|
R’ I\é\ N R*
' =
N 'ﬁ'; 0
§11))

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

R! is substituted or unsubstituted ()¢ alkyl, substituted or unsubstituted aryl,
substituted or unsubstitated 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;

R and R* are each independently H, substituted or unsubstituted C,_g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R and one of R* and R®, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R‘?

R’ N il O
=
N N R®
H
(Iv)
or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof, wherein:
R is substituted or unsubstituted C1.5 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, .4 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
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heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;
R’ is H, or a substituted or unsubstituted C;_g alkyl

and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino{2,3-b}pyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-3-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

12, Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma or cervical cancer, in a patient having non-small cell lung
carcinoma or cervical cancer characterized by an AMPK gene loss, AMPK protein loss,
AMPK gene mutation, or AMPK protein mutation wherein the use comprises screening a
patient's carcinoma or cancer for the presence of AMPK gene loss, AMPK protein loss,
AMPK gene mutation, or AMPK protein mutation, relative to wild type,

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

R2
| ®
R’ N N R*
B
/
N N O
H
(1)

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

R! is substituted or unsubstituted C\ 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
cycloalkylaltkyl,

R® and R* are each independently H, substituted or unsubstituted C;.5 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R® and R* together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):
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R N N 0
‘ o
/
N N R?
H
(Iv)

or a pharmaceutically acceptable salt, clathrate, solvate, sterecisomer, or
tautomer thercof, wherein:

R' is substituted or unsubstituted Cy.4 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyelyl, 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;

RYis H, or a substituted or unsubstituted C,¢ alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl}-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino{2,3-blpyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2{1H)-one.

13. An in vitro method for predicting the likelihood of a patient having non-small cell
lung carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy,
comprising screening said patient's carcinoma or cancer for the presence of an AMPK gene
loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation, relative to wild
type, wherein the presence of AMPK gene loss, AMPK protein loss, AMPK gene mutation,
or AMPK protein mutation predicts an increased likelihood that TOR kinase inhibitor therapy
will treat said non-small cell lung carcinoma or cervical cancer,

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

RZ
|
R N N R4
B
/
N N O
H
(1)

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

R is substituted or unsubstituted Ci.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 Cjg alkyl, substituted or unsubstituted
cycloatkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;
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R and R* are each independently H, substituted or unsubstituted C,.5 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R?, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyelyl;

or R? and one of R® and R’ together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyelyl,
or a compound having the formula (IV):

R2
R’ N 11 o]
] AN
=
N N R?
Iv)

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

R’ is substituted or unsubstituted Ci.s alkyl, sobstituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

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

R’ is H, or a substituted or unsubstituted C,_¢ alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H}-one.

14.  An in vitro method for predicting therapeutic efficacy of treatment of a patient having
non-small cell lung carcinoma or cervical cancer with a TOR kinase inhibitor, comprising
screening said patient's carcinoma or cancer for the presence of an AMPX gene loss, AMPK
protein loss, AMPK gene mutation, or AMPK protein mutation, relative to wild type, wherein
the presence of AMPK gene loss, AMPK protein loss, AMPK gene mutation, or AMPK
protein mutation is predictive of therapeutic efficacy of treatment with a TOR kinase
inhibitor,

wherein the TOR kinase inhibitor is a compound having the formula (II1):

RZ
|
R N N R*
B
/
N N 8]
H
(L)



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

R' is substituted or unsubstituted C¢ alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyelylalkyl;

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
cycloalkylalkyi;

R* and R* are each independently H, substituted or unsubstituted C,_g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R® and R4, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R2
R’ N I’L O
B
/
N R?
H
(1V)

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

R’ is substituted or unsubstituted Cyg alkyl, substituted or unsubstituted aryi,
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;

R’ is H, or a substituted or unsubstituted C; g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazinol2,3-b]pyrazin-2(1 H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1 H}-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

15. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz-
Jeghers Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by an AMPK
gene loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation comprises
screening a patient for the presence of AMPK gene loss, AMPK protein loss, AMPK gene
mutation, or AMPK protein mutation, relative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (111):
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| R
R’ N R*
’ h
/
N N o)
H
(I

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

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

R” is H, substituted or unsubstituted Ci.g alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R’ and R* are each independently H, sobstituted or unsubstituted Cj.g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R?, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R’ and R, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

RZ
R’ N\ N 8]
/
N N R?
vy

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

R' is substituted or unsubstituted C; 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 unsubstitfuted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R? is H, or a substituted or unsubstituted Cy.5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino{2,3-bipyrazin-2(1H)-one, 6-(4-(1H-1,2,4-tr1azol-5-yl}phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl}-1-(3-methoxybenzyl)-3,4-dihydropyrazino| 2,3-b|pyrazin-2(1 H)-one.
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16.  An in vitro method for predicting the likelihood of a patient having Peutz-Jeghers
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening said
patient for the presence of an AMPK gene loss, AMPK protein loss, AMPK gene mutation,
or AMPK protein mutation, relative to wild type, wherein the presence of AMPK gene loss,
AMPK protein loss, AMPK gene mutation, or AMPK protein mutation predicts an increased
likelihood that TOR kinase inhibitor therapy will treat said Peutz- Jeghers Syndrome,
wherein the TOR kinase inhibitor is a compound having the formula (ITI):

R2
| R
R’ N\ N R4
/
N
H
(1D

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

R' is substituted or unsubstituted Ci.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, alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R* and R* are each independently H, substituted or unsubstituted C s alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R’ and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyelyl,

or R* and one of R? and R, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R2
R’ N\ N o}
/
N N R3
(IV)

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

R' is substituted or unsubstituted Cyg 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
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heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;
R%is H, or a substituted or unsubstituted C,_g alkyl

and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[{2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4~
triazol-5-yl)phenyl}-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

17. An in vifro method for predicting therapeutic efficacy of treatment of a patient having
Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said patient for
the presence of an AMPK. gene loss, AMPK protein loss, AMPK gene mutation, or AMPK
protein mutation, relative to wild type, wherein the presence of AMPK gene loss, AMPK
protein loss, AMPK gene mutation, or AMPK protein mutation is predictive of therapeutic
efficacy of treatment with a TOR kinase inhibitor,

wherein the TOR kinase inhibitor is a compound having the formula (111):

R2
|
R N N R*
[
/
N N 0
H
({in

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer 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,¢ alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R’ and R* are cach independently H, substituted or unsubstituted C .5 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R? and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R® and R* together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):
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or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof, wherein:

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 Cis alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R%is H, or a substituted or unsubstituted C,_3 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino{2,3-b|pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl}-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

18, Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome, in a patient having
non-small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome characterized by a
reduced level of pAMPK protein, AMPK activity, or both, relative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (I1I):

R2
| "
R N\ N R4
/
N N
M
(11

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

R' is substituted or unsubstituted C, 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,3 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R® and R are each independently H, substituted or unsubstituted C)_g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or

155



unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and RY, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R’ and R, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (1V):

R2
R’ N N 0
B
/
N R?
H
av)

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

R! is substituted or unsubstituted C, ¢ 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;

R*is H, or a substituted or unsubstituted C;_g atkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2.4-triazol-5-vl)phenyl}-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H}-one  or
7-(4-hydroxyphenyl}-1-(3-methoxybenzyl}-3,4-dihydropyrazino[ 2,3-b]pyrazin-2(1H)-one.,

19.  Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma or cervical cancer, in a patient having non-small cell lung
carcinoma or cervical cancer characterized by a reduced level of pAMPK protein, AMPK
activity, or both wherein the use comprises screening a patient's carcinoma or cancer for the
presence of a reduced level of pAMPK protein, AMPXK activity, or both, relative to wild type,
wherein the TOR kinase inhibitor is a compound having the formula (I1):

RZ
| o=
R’ N\ N R4
/
N H o)
(1H)

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

R' is substituted or unsubstituted Cy.¢ 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 Cis alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R® and R* are each independently H, substituted or unsubstituted C.q alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R” and one of R® and R’ together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

RZ
= N\ sL O
=
N N re
av)

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

R! is substituted or unsubstituted C)5 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyelylalkyl;

R? is H, substituted or unsubstituted C;; alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyelyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R is H, or a substituted or unsubstituted C,_g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino|[2,3-blpyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
{cyclohexylmethyl)-3.4-dihydropyrazino[ 2,3-b [pyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2.4-
triazol-5-yl}phenyl)-3-(cyclohexylmethyl})-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

20.  An in vitro method for predicting the likelihood of a patient having non- small ceil
lung carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy,
comprising screening said patient's carcinoma or cancer for the presence of a reduced level of
PAMPK protein, AMPK activity, or both, relative to wild type, wherein the presence of a
reduced level of pAMPK protein, AMPK activity, or both, predicts an increased likelihood
that TOR kinase inhibitor therapy will treat said non-small cell lung carcinoma or cervical
cancer,

wherein the TOR kinase inhibitor is a compound having the formula (II1):
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(1Y)

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

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

R? is H, substituted or unsubstituted C5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R* and R* are each independently H, substituted or unsubstituted C, g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyelylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R* and R’ together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

RZ
R’ N\ N 0O
/
N N R3
av)

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

R is substituted or unsubstituted C, 5 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;

R%is H, or a substituted or unsubstituted C,.5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one, 6-(4-(1H-1,2 ,4-triazol-5-yl)phenyl)-3-
{cyclohexylmethyl)-3.4-dihydropyrazino[2,3-b]pyrazin-2{1 H)-one, (R)-6-{4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dithydropyrazino{2,3-bipyrazin-2(1H)-one  or
7-{4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.
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21. An in vitro method for predicting therapeutic efficacy of treatment of a patient having
non-small cell lung carcinoma or cervical cancer with a TOR kinase inhibitor, comprising
screening said patient’s carcinoma or cancer for the presence of a reduced level of pAMPK
protein, AMPK activity, or both, relative to wild type, wherein the presence of a reduced
level of pAMPK protein, AMPK activity, or both, is predictive of therapeutic efficacy of
treatment with a TOR kinase inhibitor,

wherein the TOR kinase inhibitor is a compound having the formula (IT1);

R2
|
R N\ N R*
/
N N
H
(I

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

R’ is substituted or unsubstituted Cy alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R is H, substituted or unsubstituted Ci5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or wunsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R and R® are each independently H, substituted or unsubstituted C, g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R”, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocvyelyl;

or R* and one of R® and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R2
R? N IL o]
[
P
N RS
H
(Iv)

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer 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 Ci.5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
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heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylatkyl;
R%is H, or a substituted or unsubstituted C;_g alkyl

and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one, 6-(4-(1H-1,2,4-triazol-5-yhHphenyl)-3-
{cyclohexylmethyl)-3,4-dihydropyrazino2,3-blpyrazin-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b)pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2{1H}-one.

22, Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz-
Jeghers Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by a reduced
level of pAMPK protein, AMPK activity, or both, wherein the use comprises screening a
patient for the presence of a reduced level of pAMPK protein, AMPK activity, or both,
relative to wild type,

wherein the TOR kinase inhibitor is a compound having the formula (11I):

R2
| R
R’ N N R*
[
=
N N 0
H
(IH)

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

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

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

R and R? are each independently H, substituted or unsubstituted C;g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstifuted heterocyclyl, substituted or unsubstituted heterocyelylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R and RY, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

B 2
R’ n(\\\ N @)
/
N N R3
H
(V)
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or a pharmaceutically acceptable salt, clathrate, solvate, sterecisomer, or
tautomer thereof, wherein:

R' is substituted or unsubstituted C, .4 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;

R%is H, or a substituted or unsubstituted C_¢ alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-triazol-5-yl)phenyl)-3-
{cyclohexylmethyl}-3,4-dihydropyrazino|2,3-b]pyrazin-2(1H)-one, (R)}~6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3.4-dihydropyrazino[2,3-bjpyrazin-2(1H}-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one.

23.  An in vitro method for predicting the likelihood of a patient having Peutz-Jeghers
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening said
patient for the presence of a reduced level of pAMPK protein, AMPK activity, or both,
relative to wild type, wherein the presence of a reduced level of pAMPK protein, AMPK
activity, or both, predicts an increased likelihood that TOR kinase inhibitor therapy will treat
said Peutz-Jeghers Syndrome,

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

RZ
|
R N\ N R4
/
N N O
H
(11D

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

R' is substituted or unsubstituted Ciy alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyelylalkyl;

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,

R* and R* are each independently H, substituted or unsubstituted C,_g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R® and R*, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyelyl,
or a compound having the formula (IV):
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H
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or a pharmacecutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof, wherein:

R' is substituted or unsubstituted C,.¢ 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,4 atkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyelyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R’ is H, or a substituted or unsubstituted C, g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-bipyrazin-2{1H)-one, 0-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
{(cyclohexylmethyl)-3.4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, {R)-6-{4-(1H-1,2.4-
triazol-5-yl)phenyl)-3-(cyclohexyhmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

24, An in vitro method for predicting therapeutic efficacy of treatment of a patient having
Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said patient for
the presence of a reduced level of pAMPK protein, AMPK activity, or both, relative to wild
type, wherein the presence of a reduced level of pAMPK protein, AMPK activity, or both, is
predictive of therapeutic efficacy of treatment with a TOR kinase inhibitor, and

wherein the TOR kinase inhibitor is a compound having the formula (1II):

RZ
|
R’ N N R*
B
/
N N 0
H
(1N

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

R’ is substituted or unsubstituted C;y alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycelyl, or
substituted or unsubstituted heterocyclylalkyl;

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

R* and R* are each independently H, substituted or unsubstituted C;¢ alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
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unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R” and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl;

or R* and one of R’ and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

RZ
R N :L 0
B
/
N R®
H
(Iv)

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

R’ is substituted or unsubstituted C) alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyelylalkyl;

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

R%is H, or a substituted or unsubstituted Cy 5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3 4-
dihydropyrazino{2,3-b]pyrazin-2(1 H)-one, 0-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyi)-3-(cyclohexylmethyl}-3,4-dihydropyrazinoi2,3-bipyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H}-one.

25. A kit comprising one or more containers filled with a TOR kinase inhibitor or a
pharmaceutical composition thereof, reagents for detecting a reduced level of pAMPK
protein, AMPK activity, or both, relative to wild type, in a patient's cancer or in a patient
having a tumor syndrome and instructions for detecting a reduced level of pAMPK protein
and/or AMPK activity in a patient's cancer or in a patient having a tumor syndrome,

wherein the TOR kinase inhibitor is a compound having the formula (111):

RZ
| R
R N N R4
B
/
N N 0
H
(I11)

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof, wherein:
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R! is substituted or unsubstituted C,.5 alkyl, substituted or unsubstituted aryi,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyelyialkyl;

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

R* and R* are each independently H, substituted or unsubstituted C,.g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyelyl;

or R* and one of R’ and RY, together with the atoms to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

R2
R’ N N 0
-
/
N R®
H
(IV)

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

R' is substituted or unsubstituted C;.5 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyi;

R® is H, substituted or unsubstituted C,4 alkyl, substituted or unsubstituted
cycloalkyl, substituited or unsubstituted heterocyelyl, substituted or unsubstituted
heterocyclvlalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R? is H, or a substituted or unsubstituted C, g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2.4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazm-2(1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

26. The use of any one of claims 1, 2, 5, §, 11, 12, 15, 18, 19 or 22; or the method
of any one of claims 3, 4, 6, 7, 13, 14, 16, 17, 20, 21, 23 or 24; or the pharmaceutical
composition of claim 9; or the kit of claim 10 or 25, wherein the TOR kinase inhibitor is
selected from the group consisting of:
6-(1H-pyrrolo[2,3-b]pyridin-3-yi)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3 4-
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one;
6-(4-methyl-6-(1H-1,2,4-triazol-3-yh)pyridin-3-yl)-4-((tetrahydro-2H-pyran-4-ylymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1 H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yhphenyl)-4-({trans-4-
methoxyeyclohexyl)methyl)-3,4-dihydropyrazino{2,3-blpyrazin-2(1H)-one;
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6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-({cis-4-methoxycyclohexyl ymethyl)-
3.4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3 -y1)-4-((trans-4-methoxyeyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

6~(5-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl)-4-((trans-4-
hydroxycyclohexyl)methyl)-3,4-dihydropyrazino|2,3-blpyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-((cis-4-methoxyeyelohex vl imethyl)-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-hydroxycyclohexyl)methyl)-3 4-
dihydropyrazino|2,3-b|pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(cis-4-hydroxycyclohexyl)-3,4-
dihydropyrazino[2,3-b}pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-4-((cis-4-hydroxycyclohexylymethyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-y)phenyl)-4-(trans-4-methoxyeyclohexyi)-3,4-
dihydropyrazinof2,3-blpyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(trans-4-methox ycyclohexyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(trans-4-hydroxycyclohexyl)-3,4-
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-hydroxycyclohexyl ymethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-4-(cis-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-(2-methox yethyl)-3,4-dihydropyrazino]2,3-
b]pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl}-4-isopropyl-3,4-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-hydroxycyclohexyl)-3,4-
dihydropyrazino{2,3-b|pyrazin-2(1 H)-one;

6-(5-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl)-4-(cis-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yD)phenyl)-4-(2-methoxyethyl }-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-bipyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl}-4-ethyl-3,4-dihydropyrazino[2,3-blpyrazin-2( 1 H)-
one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(trans-4-hydroxyeyclohexyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-isopropyl-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
4-ethyl-6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;

6~(3-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl)-4-(tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

0-(3-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl}-4-(cis-4-methoxyeyclohexyl )-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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6-(3-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;
4-(2-methoxyethyl}-6-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1H)-one;

6-(3-(1H-1,2,4-triazol-5-yliphenyl }-4-(2-(tetrahydro-2H-pyran-4-yl}ethyl)-3 4-
dihydropyrazino{2,3-blpyrazin-2(1 H)-one;
5-(8-(2~methoxyethyl)-6-0x0-5,6,7,8-tetrahydropyrazino[ 2,3-b]pyrazin-2-yl}-4-
methylpicolinamide;

3-(6-ox0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7, 8-tetrahydropyrazino]2,3-b]pyrazin-2-
yl)benzamide;

3-(6-0x0-8-(2-(tetrahydro-2H-pyran-4-ylethyl)-5,6,7.8-tetrahydropyrazino[ 2,3-b]pyrazin-2-
yhbenzonitrile;

5-(8-(trans-4-methoxycyclohexyl)-6-0x0-5,6,7 8-tetrahydropyrazino[2,3-b]pyrazin-2-yi}-4-
methylpicolinamide;
6-(1H-imidazo[4,5-blpyridin-6-y1}-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl}-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(1H-indazol-6-y1}-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-dihydropyrazino[2,3-
b|pyrazin-2(1H}-one;

4-((1R,35)-3-methoxycyclopentyl)-6-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H}-one;
4-((1S,3R)-3-methoxycvclopentyl)-6-(2-methyl-6-(4H-1,2.4-triazol-3-yl)pyridin-3-yI)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1 H)-one;
4-((1R,3R)-3-methoxycyclopentyl)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-v1)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H}-one;
4-((1S,38)-3-methoxycyclopentyl)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b|pyrazin-2(1H)-one;

4-ethyl-6-(2-methyl-6-(4H-1,2 4-triazol-3-ylypyridin-3-y1)-3 4-dihydropyrazino[2,3-
bipyrazin-2(1H)-one;
6-(1H-pyrrolo[2,3-b]pyridin-5-yl}-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(1H-indol-6-y1}-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl}-3.4-dihydropyrazino[2,3-b|pyrazin-
2{1H)-one;

6-(1H-indol-5-y1}-4-(2-(tetrahydro-2 H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[ 2,3-b|pyrazin-
2(1H)-one;

4-(((1R,3S)-3-methoxycyclopentylymethyi)-6-(2-methyl-6-(4H-1,2 4-triazol-3-yi)pyridin-3-
yi)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(((18,3R)-3-methoxycyclopentyl)methyl)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-
yh)-3.4-dihydropyrazino[2,3-b]pyrazin-2(1H})-one;
6-(3-fluoro-2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H}-one;
6-(3-fluoro-2-methyl-4-(4H-1,2,4-triazol-3-yijphenyl}-4-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H}-one;
3,3-dimethyl-6-(4-methyl-6-(4H-1,2,4-triazol-3-yD)pynidin-3-yi)-4-((tetrahydro-2H-pyran-4-
ylmethyl}-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-{6-(2-hydroxypropan-2-yl)pyridin-3-y1}-4-((1R,3S)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-{6-(2-hydroxypropan-2-yhpyridin-3-y1}-4-((18,3R}-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(((15,35)-3-methoxycyclopentyl)methyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1 H)-one;
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6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(((1R,3R)-3-methoxycyclopentyl ymethyl)-3 4-
dihydropyrazino[2,3-blpyrazin-2(1 H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-((18,38)-3-methox ycyclopentyl)-3,4-
dihydropyrazino[2,3-bjpyrazin-2(1 H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1}-4-((1R,3R)-3-methoxycyclopentyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(((1R,3S)-3-methoxycyclopentyl ymethyl)-3 4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(((1S,3R)-3-methoxycyclopentyl)ymethyl)-3,4-
dihydropyrazinof2,3-bijpyrazin-2(1 H)-one;
6-(3-fluoro-4-(4H-1,2.4-triazol-3-yl)phenyl)-4-(2-methoxyethyl)-3,4-dihydropyrazino[ 2,3-
blpyrazin-2(1H)-one;
6-(3-fluoro-4-(4H-1,2,4-triazol-3-yhphenyl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl}-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
7'-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-1'-({tetrahydro-2H-pyran-4-yl)methyl}-1'H-
spiro[cyclopentane-1,2'-pyrazino[2,3-b]pyrazin]-3'(4'H)-one;

7'-(2-methyi-4-(4H-1,2 4-triazol-3-yl)phenyl)-1'-((tetrahydro-2H-pyran-4-y)methyl)-1'H-
spiro]cyclobutane-1,2-pyrazino{2,3-b]pyrazin]-3(4'H)-one;
4-(cyclopropylmethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3,4-dihydropyrazino[ 2,3-
bipyrazin-2(1H)-one;

7'-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-1'H-spiro[ cyclopentane-1,2'-pyrazino[2,3-
blpyrazin}-3'(4'H)-one;

7'-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)- 1 'H-spiro[cyclobutane-1,2"-pyrazino[2,3-
bipyrazin]-3(4'H)-one,

7'-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-1'H-spiro| cyclopropane-1,2'-pyrazino[2,3-
blpyrazin}-3'(4'H}-one;
(R)-6-(4-(4H-1,2,4-triazol-3-yl}phenyl)-4-({tetrahydrofuran-2-yl)methyl)-3,4-
dibydropyrazino[2,3-b]pyrazin-2(1 H)-one;
(5)-6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-4-((tetrahydrofuran-2-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H}-one;
6-(1H-indazol-5-yl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino{ 2, 3-
blpyrazin-2(1H)-one;
4-(6-0x0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino[ 2,3-b]pyrazin-2-
vi)benzamide;
4-(2-methoxyethyl)-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;
4-ethyl-3,3-dimethyl-6-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-3,4-dihydropyrazino[ 2,3-
blpyrazin-2(1H)-one;

6-(2-methyl-4-(4H-1,2 4-triazol-3-yl)phenyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2(1 H)-one;
3,3-dimethyl-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y)-4-((tetrahydro-2H-pyran-4-
yhymethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
(R)-6-(6-(1-hydroxyethyl)pyridin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-vl)ethyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1H)-one;
3,3-dimethyl-6-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-4-((tetrahydro-2H-pyran-4-
yhmethyl)-3,4-dihydropyrazinol2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)-4-methylpyridin-3-yl)-4-(trans-4-methoxyeyclohexyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2{1H)-one;
6-(6-(2-hydroxypropan-2-yl)-4-methylpyridin-3-yl)-4-((tetrahydro-2H-pyran-4-ylmethyi)-
3,4-dihydropyrazino[2,3-b|pyrazin-2(1H)-one;
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3,3-dimethyl-6-(2-methyl-4-(4H-1,2,4-triazol-3-yl)pheny})-3,4-dihydropyrazino[ 2,3-
blpyrazin-2{1H)-one;
3,3-dimethyl-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(2-(tetrahydro-2H-pyran-
4-ylyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H}-one;
6-(6-(2-hydroxypropan-2-yl)-2-methylpyridin-3-yl)-4-({tetrahydro-2H-pyran-4-yl)methyl)-
3.4-dihydropyrazino{2,3-bipyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yi)-2-methylpyridin-3-yi)-4-(trans-4-methoxycyciohexyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
(S)-6-(6-(1-hydroxyethyl)ypyridin-3-yl}-4-(2-(tetrahydro-2H -pyran-4-yl)ethyl)-3,4-
dihydropyrazino]2,3-b]pyrazin-2(1H)-one;
3.3-dimethyl-6-(2-methyi-4-(4H-1,2,4-triazol-3-yl)phenyl }-4-(2-(tetrahydro-2H-pyran-4-
viethyl)-3,4-dithydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl1)-3,3-dimethyl-4-(2-(tetrahydro-2H-pyran-4-
yDethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(4-(2-hydroxypropan-2-yl)phenyl)-4-(trans-4-methoxyeyclohexyl)-3,4-
dihvdropyrazino[2,3-b]pyrazin-2(1H}-one;
6-(4-(2-hydroxypropan-2-yl)phenyl}-4-((trans-4-methoxycyclohexylymethyl)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(cis-4-methoxycyclohexyl)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3.,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(trans-4-methoxycyclohexyl)-6-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(4-(2-hydroxypropan-2-yhphenyl}-4-((tetrahydro-2H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(2-methoxyethyl)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yDpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

9-(6-(4H-1,2,4-triazol-3-y1}-3-pyridyl)-6,1 1 4a-trihydromorpholino[4,3-¢|pyrazino[ 2,3-
b]pyrazin-5-one;
6-(2-methyi-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl}-4-{(tetrahydro-2H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
5-(8-(cis-4-methoxycyclohexyl)-6-ox0-5,6,7.8-tetrahydropyrazino[ 2,3-bpyrazin-2-yl}-6-
methylpicolinonitrile;

6-(6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-4-(2-(tetrahydro-2 H-pyran-4-yl)ethyl)-3,4-
dilyydropyrazino{2,3-blpyrazin-2(1H)-one;
9-(4-(4H-1,2,4-tr1azol-3-y1)-2-methylphenyl}-3-(2-methoxyacetyl)-6,11,4a-
trihydropiperazino[1,2-elpyrazino[2,3-b]pyrazin-5-one;

9-(4-(4H-1,2 4-triazol-3-y1)-2-methylphenyl)-6,11 4a-trihydropiperazino{ 1,2-¢|pyrazino{2,3-
blpyrazin-5-one;
9-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)-3-(2-methoxyethyl)-6,11,4a-
trihydropiperazino[ 1,2-e]pyrazino[2,3-b]pyrazin-5-one;
4-(cyclopentylmethyl}-6-(2-methyl-6-(4H-1,2 4-triazol-3-yD)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
9-(6-(4H-1,2.4-triazol-3-y1)-2-methyl-3-pyridyl}-6,1 1, 4a-trihydromorpholino[4,3-
¢|pyrazino[2,3-b]pyrazin-5-one;
4-(trans-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H}-one;
4-(cis-4-hydroxycyclohexyl)}-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yi}-4-((tetrahydrofuran-3-yhmethyi)-3 4~
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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4-(cyclopentylmethyl)-6-(6-(2-hydroxypropan-2-ylypyridin-3-y})-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-neopentyl-3,4-dihydropyrazino[2,3-b]pyrazin-
2(1H)-one;

6-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-4-isobutyl-3,4-dihydropyrazino[ 2,3-b]pyrazin-
2(1H)-one;

3-methyl-6-(2-methyi-4-(4H-1,2 4-triazol-3-yl)phenyl)-4-(2-(tetrahydro-2H-pyran-4-
ylethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
0-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(piperidin-4-y1)-3,4-dihydropyrazino[ 2,3-
blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-4-(2-(tetrahydro-2H-pyran-3-yl)ethyl)-3 4~
dihydropyrazino{2,3-b]pyrazin-2(1 H)-one;
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(3aS,2R)-2-methoxy-5,10,3a-
trihydropyrazino[2,3-b]pyrrolidino[1,2-¢]pyrazin-4-one;
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(2R,3aR)-2-methoxy-5,10,3a-
trihydropyrazino[2,3-b]pyrrolidino[ 1,2-e[pyrazin-4-one;
8-(4-(4H-1,2,4-triazol-3-yl)-2-methylphenyl)(2S,3aR)}-2-methoxy-5,10,3a-
trihydropyrazino[2,3-b]pyrrolidino[1,2-¢]pyrazin-4-one;
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(2S,34S)-2-methoxy-5,10,3a-
trihydropyrazino[2,3-b]pyrrolidino[1,2-¢]pyrazin-4-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1}-4-(3-methoxypropyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
(8)-6-(6-(2-hydroxypropan-2-yDpyridin-3-yl)-4-((tetrahydrofuran-2-ylymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
(R}-6-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-4-((tetrahydrofuran-2-yhmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3.,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
9-(4-(4H-1,2,4-triazol-3-yl)-2-methyiphenyl)-3-methyl-6,11 4a-trihydropiperazino[ 1,2-
elpyrazino[2,3-b]pyrazin-5-one;

9-(4-(4H-1,2 4-triazol-3-yl)phenyl)-6,11,4a-trihydromorpholino[4,3-e]pyrazino[ 2,3-
bipyrazin-3-one,
9-(4-(4H-1,2,4-triazol-3-yl)-2-methylphenyl)-6,11,4a-trihydropiperidino[ 1,2-e]pyrazino|2,3-
blpyrazin-5-one;
6-(6-(2-hydroxypropan-2-yl}pyridin-3-y1)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(cis-4-methoxyeyclohexyh-3,4-
dihydropyrazino[2,3-b|pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-ylhpyridin-3-yl)-4-(2-morpholinoethyl)-3 4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-phenethyl-3.4-dihydropyrazino[2,3-b]pyrazin-
2(1H)-one;

6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one;
4-(cyclohexylmethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-dihydropyrazino[2,3-
bipyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl}-4-((trans-4-methoxycyclohexyl ymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H}-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1}-4-((cis-4-methoxycyclohexymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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(R)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(tetrahydrofuran-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
(S)-6-(6-2-hydroxypropan-2-yl)pyridin-3-yl)-4-(tetrahydrofuran-3-v1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-{6-(2-hydroxypropan-2-yljpyridin-3-y1)-4-phenyl-3,4-dihydropyrazino[2,3-b]pyrazin-
2(1H}-one;
(S)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3-methyl-4-(2-(tetrahydro-2H-pyran-4-
ylyethyl}-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;
9-{6-(1-hydroxy-isopropyl)-3-pyridyl]-6,1 1,4a-trihydromorpholino[4,3-e]pyrazino]2,3-
bipyrazin-5-one;

6-(6-(2-hydroxypropan-2-ylpyridin-3-yl)-4-((tetrahydro-2 H-pyran-4-ylymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yhpyridin-3-y1)-4-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H}-one;
6-(2-amino-7-methyl-1H-benzo[dlimidazol-5-y1}-4-(3-(trifluoromethyl benzyl)-3 ,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yhpyridin-3-y)-4-(3-(trifluoromethyl)benzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
9-(4-(4H-1,2,4-triazol-3-yl)-2-methylphenyl)-6,1 1 4a-trihydromorpholino[4,3-
¢|pyrazino{2,3-b]pyrazin-5-one;

6-(4-methyl-2-(methylamino)-1H-benzo[ d]imidazol-6-y1}-4-(2-(tetrahydro-2H-pyran-4-
yhethyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2{1H)-one;

8-(4-(4H-1,2 4-triazol-3-y1}-2-methylphenyl)-5,10,3a-trihydropyrazino[ 2,3-b]pyrrotidine[ 1,2~
elpyrazin-4-one;
6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-4-ethyl-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(4-(4H-1,2,4-triazol-3-ylphenyl)-4-({tetrahydro-2H-pyran-4-ylymethy)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yhpyridin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;

6-(4-(4H-1,2,4-triazol-3-yl)phenyl }-4-(2-methoxyethyl)-3,4-dihydropyrazino[ 2,3-blpyrazin-
2{1H)-one;
6-(4-(4H-1,2,4-triazol-3-yl)phenyl)-4-(3-(trifluoromethyl)benzyl}-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;

6-(2-methyl-4-(4H-1,2 4-triazol-3-yl)phenyl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyi)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(4-methyl-1H-benzo[d]imidazol-6-yl)-4-(2-(tetrahydro-2H-pyran-4-yhethyl)-3,4-
dihydropyrazino[2,3-b|pyrazin-2(i H)-one;
6-(4-(2-hydroxypropan-2-yl)phenyl}-4-(2-(tetrahydro-2H-pyran-4-vl)ethyi)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1 H}-one; and
6-(4-(1H-1,2,4-triazol-5-yhphenyl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one,

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

27. The use of any one of claims 1, 2, 5, 8, 11, 12, 15, 18, 19 or 22; or the method
of any one of claims 3, 4, 6, 7, 13, 14, 16, 17, 20, 21, 23 or 24; or the pharmaceutical
composition of claim 9; or the kit of claim 10 or 25, wherein the TOR kinase inhibitor is
selected from the group consisting of:
7-(5-tluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl)-1-({(trans-4-
methoxycyclohexylymethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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7-(6-(1H-1,2,4-triazol-3-yD)pyridin-3-yl)-1-(cis-4-methoxyeyelohex y1)-3,4-
dihydropyrazino{2,3-b|pyrazin-2(1 H)-one;
7-(1H-pyrrolo|2,3-b]pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yljethyl)-3 4~
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yhphenyl)-1-((cis-4-methoxycyclohexylymethyl)-
3.4-dthydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-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-yl)pyridin-3-y1)-1-{(cis-4-methoxycyclohexylimethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-benzo[d]imidazol-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-bipyrazin-2(1H)-one;
7-(1H-pyrrolo[2,3-b]pyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yhethyl)-3,4-
dihydropyrazino[2,3-b[pyrazin-2(1H}-one;
7-(6-(1H-1,2,4-triazol-3-yDpyridin-3-y1)-1-((trans-4-methox ycyclohexylymethyl)-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-hydrox yeyclohexylimethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(1H-1,2,4-triazol-3-yDpyridin-3-yl)-1-(cis-4-hydroxycyclohexyl)-3,4-
dihydropyrazino|2,3-blpyrazin-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(1 H}-one;
7-(6-(1H-1,2,4-tr1azol-3-yl)pyridin-3-y1)-1-(2-methoxyethyl)-3, 4-dihydropyrazino{2,3-
blpyrazin-2(1H)-one;
7-(6~(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-1-ethyl-3,4-dihydropyrazino[ 2,3-bipyrazin-2( 1 H)-
one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yDphenyl)-1-((cis-4-hydroxycyclohexyl ymethyl)- -
3.,4-dihydropyrazino|2,3-blpyrazin-2(1H}-one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-vl)phenyl)-1-(tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-indol-4-y1)-1-(2~(tetrahydro-2H-pyran-4-yl)ethy!)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(1H)-one;

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

7-(6-(1H-1,2 4-triazol-3-yDpyridin-3-y1)-1-((cis-4-hydroxycyclohexylmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one;
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1}-1-(trans-4-hydroxyeyelohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-(irans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-bipyrazin-2(1H)-one;

7-(6-(1H-1,2 4-triazol-3-yl)pyridin-3-y}- 1 -isopropyl-3,4-dihydropyrazino[ 2,3-bpyrazin-
2(1H)-one;

7-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyt)- 1 -(rrans-4-methoxycyclohexyl)-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-(¢rans-4-hydroxyeyclohexyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1H}-one; _
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1 -(2-methox yethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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7-(5-fluoro-2-methyl-4~-(1 H-1,2,4-triazol-3-yl)phenyl)- 1 -isopropyl-3,4-dihyéropyrazino[2,3-
blpyrazin-2(1H)-one;

I-ethyl-7-(5-fluoro-2-methyl-4-(1 H-1,2 4-triazol-3-yl)phenyl)-3,4-dihydropyrazinof 2, 3-
b]pyrazin-2(1H)-one;
7-(2-hydroxypyridin-4-yl}-1-(2-{tetrahydro-2H-pyran-4-yl)ethyt)-3,4-dihydropyrazino{2,3-
blpyrazin-2(1H)-one;

1-isopropyl-7-(4-methyl-6-(1H-1,2 4-triazol-3-ylypyridin-3-y1)-3.4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one;
5-(8-isopropyl-7-ox0-5,6,7,8-tetrahydropyrazino{2,3-bpyrazin-2-yl)-4-methylpicolinamide;
7-(1H-indazol-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dibydropyrazino{2,3-
b]pyrazin-2(1H)-one;
7-(2-amiopyrimidin-5-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl}-3,4-dihydropyrazino[2,3-
blpyrazin-2{1H)-one;
7-(2-aminopyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yhethyl)-3,4-dihydropyrazino[ 2,3~
bipyrazin-2(1H}-one;
7-(6-(methylamino)pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yljethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one;
7-(6-hydroxypyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl}-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H}-one;
7-(4-(1H-pyrazol-3-yl)phenyl)-1-(2-methoxyethyl)-3.4-dihydropyrazino[ 2,3-b]pyrazin-
2(1H)-one;
7-(pyridin-3-yD-1-(2-(tetrahydro-2H-pyran-4-yhethyl)-3,4-dihydropyrazino[ 2,3-b|pyrazin-
2(1H)-one;
7-(1H-indazol-4-yl)-1-(2-methoxyethyl)-3,4-dihydropyrazino2,3-blpyrazin-2(1H}-one;
7-(1H-indazol-6-y1)-1-(2-methoxyethyl)-3,4-dihydropyrazino{2,3-bpyrazin-2(1H)-one;
7-(pyrimidin-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl}-3,4-dihydropyrazino[ 2,3-b]pyrazin-
2{1H)-one; '
7-(6-methoxypyridin-3-yl}-1-(2-(tetrahydro-2H-pyran-4-ylethyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
I-(2-methoxyethyl}-7-(1H-pyrrolo[2,3-b]pyridin-5-yi)-3,4-dihydropyrazino{2,3-b]pyrazin-
2{1H)-one;
I-ethyl-7-(1H-pyrrolo[2,3-b]pyridin-5-y1)-3,4-dihydropyrazino|2,3-b|pyrazin-2(1 H)-one;
I-ethyl-7-(1H-indazol-4-y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(pyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yDethyl}-3,4-dihydropyrazino[2,3-bpyrazin-
2(1H)-one;

7-(6-aminopyridin-3-yl)-1-(2-(tetrahydro-2 H-pyran-4-yl)ethy1)-3,4-dihydropyrazino[ 2,3-
blpyrazin-2(1H)-one;
I-methyl-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
2-(2-hydroxypropan-2-y1)-5-(8-(¢rans-4-methoxycyclohexyl)-7-0x0-5,6,7,8-
tetrahydropyrazino{2,3-b]pyrazin-2-yl)pyridine 1-oxide;
4-methyi-5-(7-0x0-8~((tetrahydro-2H-pyran-4-yhmethyl)-5,6,7 8-tetrahydropyrazino[2,3-
bipyrazin-2-vl)picolinamide;
5-(8-((cis-4-methoxycyclohexyl)methyl)-7-0x0-5,6,7 8-tetrahydropyrazino[ 2,3-b | pyrazin-2-
yl)-4-methylpicolinamide;

7-(1H-pyrazol-4-yl)-1-(2-(tetrahydro-2 H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[ 2,3-
blpyrazin-2(1H)-one;

1-(trans-4-methoxycyclohexyl)-7-(4-methyl-6-(1H-1,2 4-triazol-3-ypyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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3-((7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-2-0x0-3,4-dihydropyrazino[2,3-
blpyrazin-1(2H)-ylymethyl)benzonitrile;
1-((rrans-4-methoxycyclohexylymethyl)-7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yi)-
3,4-dihydropyrazino[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-
yD)benzamide;
5-(8-({trans-4-methoxycyclohexylmethyl)-7-0x0-5,6,7,8-tetrahydropyrazino[ 2,3-b |pyrazin-
2-yl}-4-methylpicolinamide;
3-({7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-2-0x0-3,4-dihydropyrazino[ 2,3-bJpyrazin-
1{2ZH)-yl)methyl)benzonitrile;
7-(6-(2-hydroxypropan-2-yhpyridin-3-y1)-1-((1R,3R}-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-((18,3R)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yhpyridin-3-y1}-1-((18,3S)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-ylypyridin-3-y1}-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-
bipyrazin-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-bjpyrazin-2(1H)-one;
1-(trans-4-hydroxycyclohexyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-y)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
1-(cis-4-hydroxycyclohexyl)-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-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-1-(2-morpholinoethyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2{1H)-one;
L-isopropyl-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1 H)-one;
7-(1H-imidazo[4,5-b]pyridin-6-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-({cis-4-methoxycyclohexyl)methyl)-7-(2-methyi-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-yDpyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-(cis-4-hydroxycyclohexyl)-7-(6-(2-hydroxypropan-2-ylypyridin-3-yl)-3,4-
dihydropyrazino{2,3-bipyrazin-2(1H)-one;
4-(7-0x0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino{2,3-bpyrazin-2-
yhbenzamide;
7-(1H-indazol-5-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino{2,3-
bjpyrazin-2(1H)-one;
7-(1H-pyrrolo[2,3-blpyridin-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yljethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-y1)-1-(tetrahydro-2H-pyran-4-y1)-3 4-
dihydropyrazino[2,3-b]pyrazin-2{1 H)-one;
1-((18,3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-yl)-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;
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1-{(1R,35)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-v1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one;
1-((1S,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;
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-y)pyridin-3-yl)-3 4-dihydropyrazino[2,3-
bipyrazin-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-methoxycyciohexyl)-3 ,4-
dihydropyrazino|2,3-b|pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-ylypyridin-3-yl)-1-{tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H})-one;
1-((frans-4-methoxycyclohexylmethyl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-1-((cis-4-methoxycyclohexylymethyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H})-one;
1-(2-methoxyethyl)-7-(4-methyl-2-(methylamino)- 1 H-benzo[d|imidazol-6-y1)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
7-(7-methyl-2-ox0-2,3-dihydro-1H-benzo[d)imidazol-5-y1)-1-({tetrahydro-2H-pyran-4-
yhmethyl)-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)-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-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-ypyridin-3-yi)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yDpyridin-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)ethyi)-
3,4-dihydropyrazino[2,3-b|pyrazin-2(1H)-one;

[-(2-methoxyethyl)-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-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((zrans-4-methoxycyclohexyl ymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
1-(cyclopentylmethyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1}-3,4-dihydropyrazino{2,3-
bipyrazin-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-blpyrazin-2(1H)-one;
(R)-7-(6-(1-hydroxyethyl)pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-1-((tetrahydro-2 H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(4-(2-hydroxypropan-2-ylyphenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-{6-(2-hydroxypropan-2-ylpyridin-3-yl)-1-(4-(trifluoromethyl)benzyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2{1H)-one;
7-(6-(2-hydroxypropan-2-ylpyridin-3-yl}-1-(3-(triflucromethyl}benzyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;

7-(6-(2-hydroxypropan-2- yi)pyndm -3-yh-1-(3-methoxypropyl)-3,4-dihydropyrazino{2,3-
blpyrazin-2(1H)-one;
7-(4-methyl-6-(1H-1,2.4-triazol-3-yDpyridin-3-y1)-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)-1-(2-methoxyethyl)-3.4-dihydropyrazino[2,3-
blpyrazin-2{1H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((tetrahydro-2H-pyran-4-ylymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;

7-(4-methyl-2-(methylamino)- 1 H-benzo{d Jimidazol-6-y1}-1-((tetrahydro-2H-pyran-4-
vlymethyl)-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-yl)methyl}-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-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-
yDethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
(S)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3-methyl-1-(2-(tetrahydro-2H-pyran-4-
yDethyl)-3.4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3,3-dimethyl-1 -(2-(tetrahydro-2H-pyran-4-
yhethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(2-amino-4-methyl-1H-benzo{dlimidazol-6-y1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;

7-(6-(2-hydroxypropan-2-yDpyridin-3-y)-1 -(2-(tetrahydro-2H-pyran-4-yl}ethyl)-3,4-
dihydropyrazino[2,3-bipyrazin-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;
7-(4-(1H-1,2,4-trnazol-5-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2{1H}-one;

I-(1-hydroxypropan-2-yl}-7-(2-methyl-6-(1 H-1,2,4-triazol-3-yl)pyridin-3-y1)-3 ,4-
dihydropyrazino[2,3-bipyrazin-2(1 H)-one; and
1-(2-hydroxyethyl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yD)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one,

and pharmaceutically acceptable salts, clathrates, solvates, stercoisomers, and tautomers
thereof,
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