
CLAIMS 

What is claimed is: 

1. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
small cell lung carcinoma, in a patient having non-small cell lung carcinoma 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 7-(6-(2-hydroxypropan-2-
yl)pyridin-3-yl)-l-(?rfms,-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-
one or a pharmaceutical^ acceptable salt, stereoisomer, or tautomer thereof. 

2. An in vitro method for predicting the likelihood of a patient having non-small cell 
lung carcinoma being responsive to TOR kinase inhibitor therapy, comprising screening said 
patient's carcinoma 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, LKB1 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 7-(6-(2-hydroxypropan-2-
yl)pyridin-3 -yl)-1 -(?rarts~4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3 -b]pyrazin-2( 1H)-
one or a pharmaceutical^ acceptable salt, stereoisomer, or tautomer thereof. 

3. An in vitro method for predicting therapeutic efficacy of treatment of a patient having 
non-small cell lung carcinoma with a TOR kinase inhibitor, 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, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation is 
predictive of therapeutic efficacy of treatment with a TOR kinase inhibitor, wherein the TOR 
kinase inhibitor is 7-(6-(2-hydroxypropan-2-yl)pyi-idin-3-yl)-l-(?ra/w-4-methoxycyclohexyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or a pharmaceutical^ acceptable salt, 
stereoisomer, or tautomer thereof. 

4. 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, wherein the TOR kinase inhibitor is 7-(6-(2-
hydroxypropan-2-yl)pyridin-3-yl)-l -(/r<2/is-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(lH)-one or a pharmaceutical^ acceptable salt, stereoisomer, or tautomer thereof. 

5. 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 LKB1 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 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-l-(/r£ms-4-methoxycyclohexyl)~3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one or a pharmaceutical^ acceptable salt, stereoisomer, 
or tautomer thereof. 
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CLAIMS 

What is claimed is: 

n~ 1. Use of a TOR kinase inhibitor in the manufacture of a medicament for tre; 
small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome, in a patienJftiaving 
non-small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome charactjnzed by a 
LKB1 gene lass, 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): 

or a pharmaceutically acceptable salt^€lathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: /' 

i jM'' R is substituted or unsubstituted Qif alkyl, substituted or unsubstituted aryl 
substituted or unsubstituted cycloalkyl, sub^uted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl 

R2 is H, substituted or unsupiiiuted Cj.g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or uns^Bstituted aralkyl, or substituted or unsubstituted 
cycloalkylalky.1; 

R3 and R4 are each^independently H, substituted or unsubstituted Cj.g alkyl, 
substituted or unsubstituted aryjf substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, suj&tuted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they ire attached, form a substituted or unsubstituted cycloalkyl or 
substituted or imsubstitut/d heterocyclyl; 

or R2 and one and R4, together with the atoms to which they are attached, form a 
substituted or unsubsntuted heterocyclyl, 
or a compound having the formula (IV): 

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

R1 is substituted or unsubstituted CVg 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 Q-g alkyl, substituted or unsubstituted 
cycloalkyl substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstitutQ 
cycloalkylalkyl; 

R3 is H, or a substituted or unsubstituted Ci-s 
and wherein the TOR kinase inhibitor is not 6~(4~hydroxyphenyl}-4-(3-methoxybenafI)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one, 6-(4-(lH-l,2,4-triazol-5-yl)afieny3)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2.3-b]pyrazin-2(lH)~one, {R)-6-(4F(1H-132,4-
triazo3-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-JnH)-one or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazj«-2(lH)-one. 

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 having non-small cell lung 
carcinoma or cervical cancer characterized by a LKB1 gene lossyLKBl protein loss, LKB1 
gene mutation, or LKB1 protein mutation, relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2 

or a pharmaceutically ^ceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein.: 

R1 is substituted or ^substituted Ci-8 alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj_g alkyl, substituted, or unsubstituted 
cycloalkyl, substituted of unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 arafR4 are each independently H. substituted or unsubstituted Ci_g alkyl, 
substituted or unsubstituted aryl, substituted Or unsubstituted cycloalkyl, substituted or 
unsubstituted hgfo>cyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms j#which they are attached, form a substituted or unsubstituted cycloalkyl or 
substitute#or unsubstituted heterocyclyl; 

2 and one of R3 and R4, together with the atoms to which they are attached, form a 
ted or unsubstituted heterocyclyl, 

mpound having the formula (IV): 
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or a pharmaceutically acceptable salt, clathrate, solvate, sj sreoisomer, 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted Ci_g alkyl, substituted oa^unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj.s alb instituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, tituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or. >stituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a substituted or/" unsubstituted Cj-s alkyl 
and wherein the TOR kinase inhibitor is not 6-(4~hydr<#yphenyl)-4-(3-methoxybenzyl)~3?4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one, ^6-(4-(lH-l,2,4-triazol-5-yl)phenyI}-3-
(cyciohexylmethyl)-3,4-dihydropyrazino[2s3-b]pym#!n~2(lH)-one, (R)-6-(4~(lH~l,2,4~ 
triazol-5-yl)phenyl)-3-(cyclohexyhnethyl)-3,4-dMclropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4|€ihydropyrazino[2.3-b]pyrazin-2(lH)-one. 

3. An in vitro method for predicting the likelihood of a patient having non-small cell 
lung carcinoma or cervical cancer jAing 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 jgene mutation, or LKB1 protein mutation, relative to wild 
type, wherein the presence of LKBl gene loss, LKB1 protein loss, LKB1 gene mutation, or 
LKB1 protein mutation pred|ets an increased likelihood that TOR kinase inhibitor therapy 
will treat said non-small ceJMung carcinoma or cervical cancer, 
wherein the TOR kinase Mhibitor is a compound having the formula (III): 

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

is substituted or unsubstituted Cj-s alkyl, substituted or unsubstituted aryl, 
Substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 

substituted or unsubstituted heterocyclylalkyl; 
R2 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; 
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R3 and R4 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 qj 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together 
the atoms to which they are attached, form a substituted or unsubstituted cycloi 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R" and R4, together with the atoms to whicytr ey are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

R2 

N N 
H 

solvate, stereoisomer 

yl, substituted or unsubstituted aryl, 
or unsubstituted heterocyclyl, or 

or a pharmaceutically acceptable salt 
tautomer thereof, wherein: 

R! is substituted or unsubstituted 
substituted or unsubstituted cycloalkyl, substituted 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Ci-g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted/ heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl. substituted or unsubptuted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a substituted^ unsubstituted Ci.g alkyl 
and wherein the TOR kinase inhibfter is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)~3,4-
dihydropyrazino[2,3-b]pyrazin-20fl)-one, 6-(4-(lH-l,2,4-triazol-5-yl)phenyi)-3-
(cyclohexylmethyl)-3,4-dihydrgpyrazino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7~{44iydroxyphenylH-{3-jifethoxyberizyl)-3,4-dihydropyrazmo[2,3-b]pyrazm-2(lH)-otte. 

An in vi tliod for predicting therapeutic efficacy of treatment of a patient having 
non-small cell ! carcinoma or cervical cancer with a TOR kinase inhibitor, comprising 
screening said ; t's carcinoma or cancer for the presence of a LKB1 gene loss, LKB1 
protein loss, IJt me mutation, or LKB1 protein mutation, relative to wild type, wherein 

gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein 
mutation f predicti ve of therapeutic efficacy of treatment with a TOR kinase inhibitor, 
whereindflie TOR kinase inhibitor is a compound having the formula (III): 

R2 

.R4 

H 



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

R5 is substituted or unsubstituted Ci.§ alkyl, substituted or unsubstituted 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,^ror 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted C].g alkyl, substituted or un Rituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or un stituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or XJL stituted 
cycloalkylalkyl; 

R3 and R4 are each independently H> substituted or u) ated CM alkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted cycl substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocycb substituted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or § \ together with 
the atoms to which they are attached, form a substituted or urj^ut cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, together with $rz atoms to which they are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

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

R1 is substituted ^unsubstituted Cj.g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted /Cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted hjgfterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted 
cycloalkyl, substituted/or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, su^tituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 j#H, or a substituted or unsubstituted Ci_8 alkyl 
and wherein th&^TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazip[2,3-b]pyrazin-2(lH)-one, 6-(4-(lH-l ,2,4-triazol-5-yI)phenyl)-3-
(cyclohexyrfethyl)-354-dihydropyrazino[2,3-b]pyra2;in-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-wSphenyl)-3-(cycIohexylmethyl)-3>4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-h^roxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3~b]pyrazin-2(lH)-one. 

5JF Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz-
ifghers Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by a LK.B1 
gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation wherein the 
use comprises screening the patient for the presence of 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. (10): 
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feoisomer, or or a pharmaceutically acceptable salt, clathrate, solvate, 
tautomer thereof, wherein: 

R3 is substituted or unsubstituted CYs alkyl, substituted oj^nsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstitiyfea heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 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; 

R3 and R4 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 R3 and R4, together with 
the atoms to which they are attached, form a/fubstituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

together with the atoms to which they are 
attached, form a substituted or unsubstitut^f heterocyclyl, 
or a compound having the formula (IV):, 

N. .N. /O 

^pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof,^herein: 

is substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted aryl, 
substituted jf unsubstituted cycloalkyl, substituted, or unsubstituted heterocyclyl, or 
substituted©!- unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted alkyl, substituted or unsubstituted 
cycloajfyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 

^cyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a substituted or unsubstituted Cj.8 alkyl 
'and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one, 6-(4-(lH-l,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazm.o[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-l,2,4-
tri.azol-5-yl)phenyl)-3-(cyclohexylmethy[)~3,4-dihydropyrazino[233-b]pyrazin~2(lH)~one or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-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 si 
patient for the presence of a LKB1 gene loss, LKB1 protein loss,. LKB 1 gene mutation^or 
LKB1 protein mutation, relative to wild type, wherein the presence of LKB1 .genjrloss, 
LKB 1 protein loss, LKB1 gene mutation, or LKB1 protein mutation, predicts an ygCreased 
likelihood that TOR kinase inhibitor therapy will treat said Peutz-Jeghers Syndroi 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2 

| R3 

N N 
H 

or a phamiaceuticaily acceptable salt, citrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted C3.g ajifyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substitute or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R* is H, substituted or unsubstituted Ci_g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted Jieterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstjmted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 and R4 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/r unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are^Sttached, form a substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and Jnc of R3 and R4, together with the atoms to which they are 
attached, form a substitufed or unsubstituted heterocyclyl, 
or a compound havingpie formula (IV): 

R2 

-N^ 

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

R1 is substituted or unsubstituted C]_s alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R.2 is H, substituted or unsubstituted Cs.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; 

R3 is H, or a substituted or unsubstituted Ci_g alkyl 
and wherein the TOR kinase inhibitor is not 6~(4-hydroxyphenyl)~4-(3-methoxybenzylH 
dihydropyrazino[2,3-b]pvrazin~2(lH)-one, 6-(4-(lH-l,2,4-triazol~5~yl)phen^T)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, (R)-6-(4~(ljfl ,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-354-dihydropyrazino[2,3-b]pyrazi.n-2(lIjFone or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2fip-I)-one. 

7. An in vitro method for predicting therapeutic efficacy of treatment/P a patient having 
Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said patient for 
the presence of a LKB1 gene loss, LKB1 protein loss, LKB1 gene mujmion, or LKB 1 protein 
mutation, relative to wild type, wherein the presence of LKB1 gen^foss, LKB1 protein loss, 
LKB1 gene mutation, or LKBl protein mutation is predictive^of therapeutic efficacy of 
treatment with a TOR kinase inhibitor, 
wherein the TOR kinase inhibitor is a compound having the Mrtiula (III): 

.N. £ 

iceptable salt, clathrate, solvate, stereoisomer, or or a pharmaceutical^ 
tautomer thereof, wherein: 

R1 is substituted or ^substituted Ci-s alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, subalftuted or unsubstituted Cj.g alkyl, substituted or unsubstituted 
cycloalkyl, substituted m unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted 
cy cl oalky 1 alkyl; £ 

R4 are each independently H, substituted or unsubstituted C].a alkyl, 
substituted ubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstitul -ocyclyl, substituted or unsubstituted heterocyclylalkyl. substituted or 
unsubstitul A, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms h they are attached, form a substituted or unsubstituted cycloalkyl or 
substituted >stituted heterocyclyl; 

or R2 and one of R3 and R4, together with the atoms to which they are 
attacMgd, form a substituted or unsubstituted heterocyclyl, 
orj^ompound having the formula (IV): 
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or a pharmaceutically acceptable salt, clathrate, solvate 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted CM alkyl, substituted o 
substituted or unsubstituted cycloalkyl, substituted or unsubsti 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted CM alkyl, s 
cycloalkyl, substituted or unsubstituted heterocyclyl, kituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or bstituted 
cycloalkylalkyl; 

R3 is H, or a substituted' or unsubstituted Cpf alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydr0t.yphenyl)-4-(3-methoxyben.zyl)-3,4-
dihydropyrazmo[2,3-b]pyrazm~2(lH)-one, ^-(4-(lH-l,2,4-triazol--5-yl)phenyI)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyr|#m-2(lH)~one, (R)-6-{4~(lH-l,2,4-
triazoi-5~yl)phenyl)-3-(cyclohexylm.Gthyl)-3,4~d^dropyrazmo[2,3-b]pyrazin-2(]H)-onG or 
7-(4-hydroxyphenyl)-1 -(3-methoxybenzyl)-3,4^mhydropyrazino[2,3-b]pyrazin-2(l H)-one. 

eoisomer, 

aryl, 
heterocyclyl, or 

or unsubstituted 
unsubstituted 
unsubstituted 

Use of a TOR kinase inhibitor an#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 inhibitorjl a compound having the formula (III): 

H 

for a phamiaceuticaily acceptable salt, clathrate, solvate, stereoisomer, or 
f, wherein: 

R1 is substituted or unsubstituted CM alkyl, substituted or unsubstituted aryl, 
or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 

jted or unsubstituted heterocyclylalkyl; 
R2 is H, substituted or unsubstituted CM alkyl, substituted or unsubstituted 

cloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
substituted or unsubstituted aralkyl, or substituted or unsubstituted 

cycloalkylalkyl; 
RJ and R* are each independently H, substituted or unsubstituted CM alkyl, 

substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
misubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 



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

or R2 and one of R3 and R4, together with the atoms to which they aj 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

R2 

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

R1 is substituted or unsubstituted Ci-g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or^nsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted C^f alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted ^rfalkyl, or substituted or unsubstituted 
cycloalkylalkyl; / 

R3 is H, or a substituted or unsubstituted Cis alkyl 
and wherein the TOR kinase inhibitor is nc^6-(4-hydroxyphenyl)-4~(3-m.ethoxybenzyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-ony 6-(4-(lH-l,2,4-triazol-5-yl)phenyl)-3-
(cyclohexy!methyI)-3,4-dihydropyrazin^,3-b]pyrazin-2( I H)-one, (R)-6-(4-( 1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexyhngMyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-hydroxyphenyl)-I-(3-methoxy^Cnzyl)-3,4~dihydropyrazino[2,3-b3pyrazin-2(lH)-one. 

9. A pharmaceutical composition comprising a TOR kinase inhibitor and one or more 
agents that modulate AMg^levels, glucose uptake, metabolism or a stress response, and a 
pharmaceutically acceptable carrier, excipient or diluent, 
wherein the TOR kinas#inhibitor is a compound having the formula (III): 

R2 
R3 

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

R1 is substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl. substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

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

R3 and R4 are each independently H, substituted or unsubstituted Cj.g 
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substitut 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substitute or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4. tog 
the atoms to which they are attached, form a substituted or unsubstituted cy^alkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, together with the atoms to ^fich they are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

R2 

•N^ /N. .0 

R3 

or a phamiaceuticaily acceptable saj$" clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, sijjfetituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl 

R2 is H, substituted or impbstituted C|„8 alkyl, substituted or unsubstituted 
cycloalkyl. substituted, or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or u^ubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a subsiMted or unsubstituted Ci.8 alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3 -b]pyrazj#2(l H)-one, 6-(4-(l H-1s2.4-triazol-5-yI)phenyl}-3-
(cyclohexylmethyl)-3,4-dil|^dropyrazino[2,3-b3pyrazin-2(lH)-oneJ (R)-6-(4-<lH-l ,2,4-
triazol-5-yl)phenyl)~3~(cjciohexylmethyI)-3,4-dihydropyrazino[2,3-b]pyrazin.-2(lH)-one or 
7~(4-hydroxyphenyl)-ljf3-methoxybenzyl)-3,4-dihydropyrazm.o[2,3-b]pyrazin-2(lH)-one. 

10. A kit apprising one or more containers filled with a TOR kinase inhibitor or a 
phcirmaceutic^composition thereof, reagents for detecting a LKB1 gene loss, LKB1 protein 
loss, LKB1Jene mutation, or LKB1 protein mutation, an AMPK gene loss, AMPK protein 
loss, AMB&. gene mutation, or AMPK protein mutation, or both, relative to wild type, in a 
parienfapancer or in a patient having a tumor syndrome and instructions for detecting LKB1 
gene .pss, LKB1 protein loss, LKB 1 gene mutation, or LKB1 protein mutation, AMPK gene 
los#AMPK protein loss, AMPK gene mutation, or AMPK protein mutation, or both, in a 

fent's cancer or in a patient having a tumor syndrome, 
/herein the TOR kinase inhibitor is a compound having the formula (III): 
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or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted Cu# alkyl, substituted Unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstiti heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R is H, substituted or unsubstituted C|.g alky restituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, s :ituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or^ stituted or unsubstituted 
cycloalkylalkyl; 

RJ and R4 are each independently H, subjrfituted or unsubstituted C).8 alkyl, 
substituted or unsubstituted aryl, substituted or unswostituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstijrfed heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are attached, form ^substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and f, together with the atoms to which they are 
attached, form a substituted or unsubstitut^ leterocyclyl. 
or a compound having the formula (IV): 

stereoisomer, or ^pharmaceutically acceptable salt, clathrate, solvate, 
tautomer thereof,therein: 

is substituted or unsubstituted Ci_g alkyl, substituted or unsubstituted aryl, 
substituted j# unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted^* unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Ci.g alkyl, substituted or unsubstituted 
cycloalfyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
hetepcyclylalkyl, substituted or unsubstituted. aralkyl, or substituted or unsubstituted 
cv^oalkylalkyl; 

R3 is H, or a substituted or unsubstituted Cj.g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one, 6-(4-(lH-l,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3i4-dihydropyrazino[2,3-b]pyrazm-2(lH)-one. 



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 Syndrome, in a patient haviij 
non-small cell lung carcinoma, cervical cancer or Peutz- Jeghers Syndrome charactc 
an AMPK gene loss, AMPK protein loss, AMPK gene mutation, or AMPK protein 
relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2 

R3 

or a pharmaceutically acceptable salt, clath&rie, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted alkvjf substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted/^ unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; / 

R2 is H, substituted or unsubstituted' Ci.-g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstitut^a aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 and R4 are each, independently H, substituted or unsubstituted Cj.g alkyl, 
substituted or unsubstituted aryl, sub|dtuted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted omnsubstituted cycloalkylalkyl, or R3 and R\ together with 
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and o 
attached, form a substituted^ unsubstituted heterocyclyl, 
or a compound having t!j#'formula (IV): 

of R3 and R4, together with the atoms to which they are 

'VV[ 

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

R1 is substituted or unsubstituted Cj-s alkyl, substituted or unsubstituted aryl, 
'substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj.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; 

R3 is H, or a substituted or unsubstituted Ci_x alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4~(3-methoxybenzyl)-j 
dihydropyrazmo[2,3-b]pyrazin-2(lH)-one, 6-(4-{lH-l,2,4-triazol-5-yl)phenj^-3-
(cyclohexylmethyI)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(l^i,2)4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin~2(T 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(JffI)-one. 

12. Use of a TOR kinase inhibitor in the manufacture of a medicameryffor treating non-
small cell lung carcinoma or cervical cancer, in a patient having Jon-small cell lung 
carcinoma or cervical cancer characterized by an AMPK gene lossXAMPK protein loss, 
AMPK gene mutation, or AMPK protein mutation wherein the MS£ comprises screening a 
patient's carcinoma or cancer for the presence of AMPK geneioss, AMPK protein loss, 
AMPK gene mutation, or AMPK protein mutation, relative to wiro type, 
wherein the TOR kinase inhibitor is a compound having the fgfomla (III): 

R2 

or a phamiaceuticaily ^ceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or ^substituted Ci_g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cwoalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H. subsjjmted or unsubstituted C j alkyl, substituted or unsubstituted 
cycloalkyl, substituted qf unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

angFR* ate each independently H. substituted or unsubstituted Ci_g alkyl, 
substituted Enjpbstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
uiisubstitut< gferocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstitut< tlkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms hich they are attached, form a substituted or unsubstituted cycloalkyl or 
substitute# substituted heterocyclyl; 

2 A or R and one of R and R , together with the atoms to which they are 
attacb#3, form a substituted or unsubstituted heterocyclyl, 

compound having the formula (IV): 
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msubstituted aryl, 
heterocyclyl, 

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

R! is substituted or unsubstituted Cj.s alkyl, substituted oj 
substituted or unsubstituted cycloalkyl, substituted or unsubstift, i 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H. substituted or unsubstituted Ci_8 alky instituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, < tituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or A -stituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a substituted or unsubstituted C\£ alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydimyphenyl)-4-(3-methoxybenzyl)-3s4-
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, /6-(4-(lH-l,2J4-triazol-5-yl)phenyl.)-3-
{cyclohexylmethyl)-3,4-diliydropyrazino[2,3-b3pypiim-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-yl)phenyl)-3-(cyclobexylxnethyi)-3?4-d^tydropyrazino[2,3-b3pyraziii-2(lH)-one or 
7-(4-hydroxyphenyl)-]-(3-methoxybeaizyl)-3,^^hydropyrazino[2>3-b]pyra2;m-2(lH)-one. 

13. An in vitro method for predicting the likelihood of a patient having non-small cell 
lung carcinoma or cervical cancer Jeing 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^ene 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 pg&licts an increased likelihood that TOR kinase inhibitor therapy 
will treat said non-small celMung carcinoma or cervical cancer, 
wherein the TOR kinase ilffcbitor is a compound having the formula (III): 

R2 

H 

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

RJ is substituted or unsubstituted CM alkyl, substituted or unsubstituted aryl, 
Substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted 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 arid R are each independently H, substituted or unsubstituted Ci.g alkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R 
the atoms to which they are attached, form a substituted or unsubstituted cyclo* 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, together with the atoms to whiclytr ey are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

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

R1 is substituted or unsubstituted Q.g alkyl; substituted, or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj_g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted/ heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubptuted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

RJ is H, or a substituted^ unsubstituted Cj.g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4~hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2U4l)-one, 6-(4-(lH-l,254-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydro^'razino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-yl)phenyI)-3-(cycloMxyimethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-hydroxyphenyl)4-(3-prethoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)~one. 

14. An in vitro method for predicting therapeutic efficacy of treatment of a patient having 
non-small cell lutwcarcinoma or cervical cancer with a TOR kinase inhibitor, comprising 
screening said oanent's carcinoma or cancer for the presence of an AMPK gene loss, AMPK 
protein loss, AptPK gene mutation, or AMPK protein mutation, relative to wild type, wherein 
the presencjfof AMPK gene loss, AMPK protein loss, AMPK gene mutation, or AMPK 
protein nictation is predictive of therapeutic efficacy of treatment with a TOR kinase 
inhibitc 
whergfi the TOR kinase inhibitor is a compound having the formula (III): 

R2 

R3 

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

R1 is substituted or unsubstituted CM alkyl, substituted or unsubstituted ar\d 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,^br 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Ci_s alkyl, substituted or unsuj^tituted 
unspDstituted 

Substituted 
substituted or 

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

R3 and R4 are each independently H, substituted or unsubsjj&ted CK<j 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 Brand R4, together with 
the atoms to which they are attached, form a substituted or un^fbstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and. R\ together with j#e atoms to which they are 
attached, form a substituted or unsubstituted heterocyclyl 
or a compound having the formula (IV): 

or a pharmaceuticall^/acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R! is substituted oj&nsubstituted alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted x^ycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is I~L substituted or unsubstituted C]„8 alkyl, substituted or unsubstituted 
cycloalkyl, substituted./ox unsubstituted heterocyclyl, substituted, or unsubstituted 
heterocyclylalkyl, sut^fituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 vfti, or a substituted or unsubstituted C].g alkyl 
and wherein thyOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyI)-3,4-
dihydropyrazj0[2,3-b]pyrazin-2(lH)-one! 6-(4-( 1H-1,2,4-triazol-5-yl)phenyl}-3-
(cyclohex>j|^thyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-\^phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-h}J^xyphenyl)~l~(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one. 

15f Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz-
mghers 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 (III): 
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ma 

isomer, or 

msubstituted aryl, 
heterocyclyl, or 

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

R! is substituted or unsubstituted C^g alkyl, substituted oj 
substituted or unsubstituted cycloalkyl, substituted or unsubstiti 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Ci.8 alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, o^ubstituted or unsubstituted 
cycloalkylalkyl; 

R3 and R4 are each independently H, substituted or unsubstituted alkyl, 
substituted or unsubstituted aryl, substituted or unsjlfetituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstjjtfed heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted <^€loalkylaIkyi, or R3 and R4, together with 
the atoms to which they are attached, form ^substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; / 

or R2 and one of R3 and W\ together with the atoms to which they are 
attached, form, a substituted or unsubstituteo heterocyclyl, 
or a compound having the formula (IV)* 

substituted 
substitute 

i/pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereofj^herein: 

is substituted or unsubstituted C i_g alkyl., substituted or unsubstituted aryl, 
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 

unsubstituted heterocyclylalkyl; 
R2 is H, substituted or unsubstituted C] _§ alkyl, substituted or unsubstituted 

substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
substituted or unsubstituted aralkyl, or substituted or unsubstituted 

R is H, or a substituted or unsubstituted Ci.g alkyl 
'and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-bJpyrazin-2(lH)-ones 6-(4-(]H-l,2,4-triazol-5-yl)pbenyl)-3-
(cyclohexyimethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-1 ;2?4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4~hydroxyphenyl)-l-(3-methoxybenzyl)-3,4»di.hydropyrazino[2,3-b]pyrazin-2(lB)-one. 
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] 6, An in vitro method for predicting the likelihood of a patient having Peutz-Jegh 
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening s 
patient for the presence of an AMPK gene loss, AMPK protein loss, AMPK gene r 
or AMPK protein mutation, relative to wild type, wherein the presence of AMPK. g 
AMPK protein loss, AMPK gene mutation, or AMPK protein mutation predicts an i 
likelihood that TOR kinase inhibitor therapy will treat said Peutz- Jeghers Syndro 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2 

oss, 

H 

or a phamiaceuticaily acceptable salt, cl^firate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R5 is substituted or unsubstituted Cu apy], substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substitutfd or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R" is H, substituted or unsubstitefCed Cj_8 alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted ifeterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstpted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 and R4 are each independently H, substituted or unsubstituted CVg alkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted# unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are Attached, form a substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and Jne of RJ and R4, together with the atoms to which they are 
attached, form a substitiMH or unsubstituted heterocyclyl, 
or a compound having^fte formula (IV): 

R2 

R1 

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

Rl is substituted or unsubstituted C]_8 alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl. or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted 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; 

R3 is H, or a substituted or unsubstituted Cj.g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)Jf$-
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 6-(4-(lH-l,2,4-triazol-5-yl)phen^)-3-
(cyclohexylmethyl)-3,4~dihydropyrazmo[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(1J|M,2,4-
triazol-5-yl)phenyl)-3-(cyclohexyhnethyl)-3,4~dihydropyrazino[2,3-b]pyrazin-2(lH^one or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-394-dihydropyrazino[2,3-b]pyrazin-2yffi)-one. 

17. An in vitro method for predicting therapeutic efficacy of treatment oM 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 genemiutation, or AMPK 
protein mutation, relative to wild type, wherein, the presence of AlwK gene loss, AMPK 
protein loss, AMPK gene mutation, or AMPK protein mutation i^redictive of therapeutic 
efficacy of treatment with a TOR kinase inhibitor, 
wherein the TOR kinase inhibitor is a compound having the fogrfmla (111): 

R2 

R3 

or a phamiaceuticaily acpfeptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted hetergffcyclylalkyl; 

R2 is H, substituted or unsubstituted €].§ alkyl, substituted or unsubstituted 
cycloalkyl, substituted or/ unsubstituted heterocyclyl, substituted, or unsubstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 ancURH are each independently H, substituted or unsubstituted Ci_a alkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted hefcjfbcyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted agdfkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms tq/which they are attached, form a substituted or unsubstituted cycloalkyl or 
substituted^ unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, together with the atoms to which they are 
attache^T, form a substituted or unsubstituted heterocyclyl, 
or a impound having the formula (IV): 
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or a pharmaceutically acceptable salt, clathrate, solvate, 
tautomer thereof, wherein: 

R® is substituted or unsubstituted C(.g alkyl substituted 
substituted or unsubstituted cycloalkyl, substituted or unsubst 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj.g alkyl 
cycloalkyl, substituted or unsubstituted heterocyclyl, si tituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, 
cycloalkylalkyl; 

R3 is H, or a substituted or unsubstituted Cyf"alky 
and wherein the TOR kinase inhibitor is not 6-(4-hydrgtyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one, ^6-(4-(lH-l,2,4-triazo]-5-yl)phenyI)-3-
(cyclohexylmethyl)-3;4-dihydropyrazino[2,3-h]py^in-2(lH)-one, (R)-6-(4-(lH-l,2,4~ 
triazol-5~yl)phenyl)-3-(cyclohexylmethyl)-3,4-diMdropyrazino[2,3-b]pyrazin~2(1H)-one or 
7-(4-bydroxyphenyl)-l-(3-methoxybenzyl)-3)4^hydropyrazmo[2,3-b]pyrazm-2(lH)-one. 

isomer, or 

substituted aryl, 
heterocyclyl, or 

or unsubstituted 
or unsubstituted 
or unsubstituted 

18. Use of a TOR kinase inhibitor in tfie manufacture of a medicament for treating non-
small cell lung carcinoma, cervical cap/er or Peutz-Jeghers Syndrome, in a patient having 
non-small cell lung carcinoma, cervicaf 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 inhibitors a compound having the formula (01): 

ror a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer ti^reof, wherein: 

R1 is substituted or unsubstituted Cj.s alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
subsftuted ox unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted 
/cloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 

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

R3 and R4 are each independently H, substituted or unsubstituted CVs alkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
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unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl 
substituted or unsubstituted heterocyclyl; 

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

R2 

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

R1 is substituted or unsubstituted C|.s alkyl 
substituted or unsubstituted cycloalkyl, substituted 

bstituted or unsubstituted aryl, 
unsubstituted heterocyclyl, or 

substituted or unsubstituted heterocyclylalkyl; 
R2 is H, substituted 01 •1-8 alkyl, substituted or unsubstituted 

cycloalkyl, substituted or unsubstituted het^cyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstitute(j/aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a substituted or un$6bstituted C].g alkyl 
and wherein the TOR kinase inhibitor is jfot 6-(4-hydroxyphenyl)-4~(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-oj*e, 6-(4-(lH-l,2,4-triazol-5-yl)phenyl)-3~ 
(cyclohexyhnethyl)-3,4-dihydropyrazjfio[2,3-b]pyrazm-2(lH)-one, (R)-6-(4-(l H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b3pyrazin-2(lH)-one or 
7-(4-hydroxyphenyl)-l-(3-metho^)enzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, 

19. Use of a TOR kinase^nhibitor 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 officer characterized by a reduced level of pAMPK protein, AMPK 
activity, or both when^n the use comprises screening a patient's carcinoma or cancer for the 
presence of a reduce/level of pAMPK protein, AMPK activity, or both, relative to wild type, 
wherein the TOR Jfnase inhibitor is a compound having the formula (III): 

R2 

R3 

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

R1 is substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl. substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 
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"J 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 unsubstitut* 
cycloalkylalkyl; 

R3 and R4 are each independently H, substituted or unsubstituted C\ 
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, subgftuted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are attached, form a substituted or unsubstitutedycycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, together with the atoms which they are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

R2 

.N. .0 

•R3 

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

R1 is substituted or unsubstito&d Cj.g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl,/substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclyl^rfkyl; 

R2 is H, substituted oi/unsuhstituted Cj.s alkyl, substituted or unsubstituted 
substituted or unsubstituted heterocyclyl, substituted or unsubstituted cycloalkyl, 

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

R3 is H, or a substituted or unsubstituted C^g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxyben.zyl)-3,4-
dihydropyrazino[2,3-b]pyrCzin-2(lH)-oDe) 6-(4-(lH-lJ2,4~triazol-5-yl)phenyl)-3-
(cyciohexylmethyi)-3,^ihydropyrazino[2,3"b]pyrazin-2(lH)~one) (R)-6-(4-(TH-l,2,4-
triazol-5-yl)phenyl)-3^cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(4-hydroxyphen^-l-(3-metlioxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin~2(lH)-one. 

20. An injitro method for predicting the likelihood of a patient having non- small cell 
lung carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy, 
comprisiryf screening said patient's carcinoma or cancer for the presence of a reduced level of 
pAMPKfprotein, AMPK activity, or both, relative to wild type, wherein the presence of a 
reduq^f level of pAMPK protein, AMPK activity, or both, predicts an increased likelihood 

'OR kinase inhibitor therapy will treat said non-small cell lung carcinoma or cervical 
icer, 

therein the TOR kinase inhibitor is a compound having the formula (III): 
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or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or unsubstituted Cj.g alkyl, substituted oj/lnsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 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^ubstituted or 
cycloalkylalkyl; 

R3 and R4 are each independently H, sub^tuted or unsubstituted Ci_8 alkyl, 
substituted or unsubstituted aryl, substituted or uns^stituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstijjfEed heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted rfloalkylalkyl, or R3 and R4, together with 
the atoms to which they are attached, form a^substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and together with the atoms to which they are 
attached, form a substituted or imsubstitutaa heterocyclyl, 
or a compound having the formula (IV):/ 

substituted 
substitute 

pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof therein: 

is substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted aryl, 
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 

• unsubstituted heterocyclylalkyl; 
R2 is H, substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted 

substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
ylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted 

R is H, or a substituted or unsubstituted Cj.g alkyl 
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-( IH-1,2,4-triazoi~5-yl)phenyl)-3-
(cyclohexylmethyI)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, (R)-6-(4-(lH-l,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)~one 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyi-azino[2»3-b]pyrazin-2(lH)-one. 

or 
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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, comprisij 
screening said patient's carcinoma or cancer for the presence of a reduced level of p^ 
protein, AMPK activity, or both, relative to wild type, wherein the presence of a 
level of pAMPK protein, AMPK activity, or both, is predictive of therapeutic 
treatment with a TOR kinase inhibitor, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

or a pharmaceutically acceptable salt, cla^firate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R' is substituted or unsubstituted C,.g aj^yl, substituted or unsubstituted aryl, 
substituted ox unsubstituted cycloalkyl, substitute or unsubstituted heterocyclyl. or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstittffed Ci.g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted /heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstipted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 and. R4 are each independently H, substituted or unsubstituted C]_& alkyl, 
substituted or unsubstituted aryl, s^Sstituted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralkyl, substitutedunsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are /attached, form a substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted Ij^terocyclyl; 

or R2 and 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having^ne formula (IV): 

R2 

fee of R3 and R4, together with the atoms to which they are 

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

R1 is substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

is H, substituted or unsubstituted Ci.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; 

R3 is H, or a substituted or unsubstituted Ci.g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-h.ydroxyphenyl)-4-(3-methox.ybenzyl)-, 
dihydropyrazino[2,3-b]pyrazin-2(lH)-one, 6-(4-(lH-1.2,4-triazol-5-yl)pheii^)-3-
(cyclohexylmethyl)-3,4-dihydropyrazmo[2.3-b]pyrazin-2(lH)-one, (R)-6-(4-(lufl ,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyi-azino[2)3-b]pyi'azin-2(H-D^iie or 
7-(4-hydroxyphenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazmo[253-b]pyrazin-20H)-one. 

22. Use of a TOR kinase inhibitor in. the manufacture of a medicament fj# treating Peutz-
Jeghers Syndrome, in a patient having Peutz-Jeghers Syndrome charactered 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, AJtfPK activity, or both, 
relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formyfe (III): 

R2 

I R3 

TR4 

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

R! is substituted or unsuj^tituted C|.g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substitutes or unsubstituted Ci_s alkyl, substituted or unsubstituted 
cycloalkyl, substituted or ^substituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substitute or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 and R^are each independently H, substituted or unsubstituted Ci.g alkyl, 
substituted or unsubrfuted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted aralsubstituted or unsubstituted cycloalkylalkyl. or R3 and R4, together with 
the atoms to \rfich they are attached, form a substituted or unsubstituted cycloalkyl or 
substituted orjmsubstituted heterocyclyl; 

2 3 4 or R and one of R and R , together with the atoms to which they are 
attachedjfmn a substituted or unsubstituted heterocyclyl, 
or a cosfeound having the formula (IV): 

R2 

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

Rj is substituted or unsubstituted Cj.g alkyl, substituted or unsubstituted 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Ci-g alkyl, substituted or unsuj 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unaAstituted 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or Substituted 
cycloalkylalkyl; 

R3 is H, or a substituted or unsubstituted Cj..g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny])-4-(3-mjlhoxybenzy])-3,4-
dihydropyrazino[2,3-b]pyrazin~2(lH)-one, 6-(4-(l H-l ,2,4-ta6zol-5-yl)phenyl)-3-
(cyelohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one, / (R)-6-(4-(lH-l,2,4-
triazol-5-yl)pheny])-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3J^pyrazin-2(lH)-one or 
7~(4-hydroxyphenyl)-l-(3-meth6xybenzyl)-3}4-dihydropyrazino[2p-b]pyrazin-2(lH)-one. 

23. An in vitro method for predicting the likelihood a patient having Peutz-Jeghers 
Syndrome being responsive to TOR kinase inhibitor Jfferapy, comprising screening said 
patient for the presence of a reduced level of pAMffc protein, AMPK activity, or both, 
relative to wild type, wherein the presence of a recced level of pAMPK protein, AMPK 
activity, or both, predicts an increased likelihood Jjmt TOR kinase inhibitor therapy will treat 
said Peutz-Jeghers Syndrome, 
wherein the TOR kinase inhibitor is a compoyfd having the-formula (III): 

N N 
H 

or a pnarjp'aceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherem: 

R1 is substituted or unsubstituted alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unjmbstituted heterocyclylalkyl; 

is H, substituted or unsubstituted C|.g alkyl, substituted or unsubstituted 
cycloalkyl.^ubstituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl., substituted or unsubstituted aralkyl, or substituted or unsubstituted 
cycloal[ 

R3 and R4 are each independently H, substituted or unsubstituted Cj.g alkyl, 
d or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or 

Substituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
insubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 and R4, together with 
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, 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: 

fnsubstituted aryl, 
heterocyclyl, or 

R1 is substituted or unsubstituted C].g alkyl, substituted 01 
substituted or unsubstituted cycloalkyl, substituted or unsubstitul 
substituted or unsubstituted heterocyclylalkyl; 

R2 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; 

R3 is H, or a substituted or unsubstituted Chalky 1 
and wherein the TOR kinase inhibitor is not 6-(4-hydr^fyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin~2(lH)~ones j/6-(4~(lH-l,2,4-triazoi-5-yl)phenyl)-3-
(cyclohGxylmethyl)-3,4-dihydropyrazino[2,34>3pynpn-2(!H}-one, (R)-6-(4~(lH-l,2,4-
tTiazol~5~y!)pheny])~3-(cyclohexylmethyl)-3,4~dihfaropyrazino[2,3-b]pyrazhi-2(lH)-Gne or 
7-(4-hydroxypheny])-l-(3-methoxybenzyl)-3,4^dfhydropyrazino[2J3-b]pyi-azm-2(lH)-one. 

24. An in vitro method for j: '6rapeutic efficacy of treatment of a patient having 
Peutz-Jeghers Syndrome with * se inhibitor, comprising screening said patient for 
the presence of a reduced level . protein, AMPK activity, or both, relative to wild 
type, wherein the presence of a 'el of pAMPK protein, AMPK activity, or both, is 
predictive of therapeutic efficac snt with a TOR kinase inhibitor, and 
wherein the TOR kinase inhibit >ound having the formula (III): 

tautome: 

H 

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
lereof, wherein: 

R/ is substituted or unsubstituted C].g alkyl, substituted or unsubstituted aryl, 
subj^ffuted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 

fstituted or unsubstituted heterocyclylalkyl; 
R2 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; 

R3 and R4 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 R3 and. R4, together 
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl 
substituted or unsubstituted heterocyclyl; 

or R2 and one of R3 and R4, together with the atoms to which th 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

with 

are 

or a pliannaceutically acceptable salt, clathpfte, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R5 is substituted or unsubstituted alkylf substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted/br unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted CM alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substituted or unsubstitujg$ aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 is H, or a substituted or ̂ substituted Ci_g alkyl 
and wherein the TOR kinase inhibitor if not 6-(4-bydroxyphenyI)-4-(3-methoxybeazyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)j#ie, 6-(4-(lH-l,2J44riazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrp&io[2J3-b]pyrazin-2(lH)-oneJ (R)-6-(4-(l H-1,2,4-
triazol-5-yi)phenyl)-3-(cyclohexvjmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one or 
7-(44iydroxyphenyl)-l-(3-meth^ybenzyl)-354-dihydropyrazino[253-b]pyrazin-2(lH)~one. 

25. A kit comprising gfie or more containers tilled with a TOR kinase inhibitor or a 
pharmaceutical composijfon thereof, reagents for detecting a reduced level of pAMPK 
protein, AMPIC activM or both, relative to wild type, in a patient's cancer or in a patient 
having a tumor syiKjfome and instructions for detecting a reduced level of pAMPK protein 
and/or AMPK acMty in a patient's cancer or in a patient having a tumor syndrome, 
wherein the TOJr kinase inhibitor is a compound having the formula (III): 

or a pliannaceutically acceptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 
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R1 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 Ci.g alkyl, substituted or unsubst 
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubs jtfited 
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsu]j< ituted 
cycloalkylalkyl; 

R3 and R4 ai'e each independently H, substituted or unsu rCt.g alkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted cycloal stituted or 
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylal diluted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R3 ai aether with 
the atoms to which they are attached, form a substituted or unsubsjjf ;loalkyl or 
substituted or unsubstituted heterocyclyl; 

9 ^4 or R~ and one of R' and R , together with the ns to which they are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

or a pharmaceutically ac$#ptable salt, clathrate, solvate, stereoisomer, or 
tautomer thereof, wherein: 

R1 is substituted or ur$8bst.ituted Cj-g alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cyckfalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R2 is H, substituted or unsubstituted Ci.g alkyl, substituted or unsubstituted 
cycloalkyl, substituted or/ unsubstituted heterocyclyl, substituted or unsubstituted 
heterocyclylalkyl, substiti^fSd or unsubstituted aralkyl, or substituted or unsubstituted 
cycloalkylalkyl; 

R3 is HJ5r a substituted or unsubstituted Cj_g alkyl 
and wherein the TQK kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydrop>Ta2ino[Jp-b]pyrazin-2(lH)-one, 6-(4-(lH-l ,2,4-triazol-5-yl)phenyl)-3-
fcyclohexylme|^I)-3,4-dihydropyrazino[2,3-b3pyi-azin-2(lH)-one, {R)-6-(4-(lH-l,2,4-
tr.iazol-5-yl)]^nyl)~3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazm-2(lH)-one or 
7-(4-hydro^phenyl)-l-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazm-2(lH)-one. 

The use of any one of claims 1, 2, 5, 8, 11, 12, 15, 18, 19 or 22; or the method 
of one of claims 3, 4, 6, 7, 13, 14, 16, 17, 20, 21. 23 or 24; or the pharmaceutical 

position of claim 9; or the kit of claim 10 or 25, wherein the TOR kinase inhibitor is 
ected from the group consisting of: 
(I H-pyrrolo[2,3 -b]pyridm-3-yl)-4~(2~(tetrahydro-2H-pyran~4~yl)ethyf)~3,4-

dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6~(4-methy]-6-(lH-l,2,44riazol-3-yI)pyridm-3-yl)-4-{(tetrahydro-2H~pyran~4-yl)methyl)~3J4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(5-fiuoro~2-methyl-4-(lH-3,2,4-triazol-3-yl)phenyl)-4-((trans-4~ 
methoxycyclohexyl)methyl)-3,4-dihydropyrazino[2,3-h]pyrazm-2(IH)-one; 
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6-(5-fluoro-2-meihyl-4-(lH-l,2s4-triazol-3-yl)phenyl)-4-((cis-4-met:hoxycyclohexyl)methyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6-(lH-lJ254-triazol-3-yl)pyridin-3-yl)-4-((trans-4-methoxycyclohexyI)methyl)-354-
dihydropyrazino[2,3-b]pyrazin~2(l H)-one; 
6-(5-fluoro-2-methyl-4-(lH-l,2,4-triazol-3-yl)phenyl)-4-((trans-4-
hydroxycyclohexyl)methyl)-354-dihydropyrazino[2>3-b]pyrazin-2(lH)-one; 
6-(6~(lH-l,2,4-triazol-3-yl)pyridin-3-yl)-4-((cis-4-methoxycyclohexyl)methyI)-3/ 
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6-(lH-l,2,4-triazol-3-yl)pyridin-3-yl)-4-((trans-4-hydroxycyclohexyl)meth^r-3,4-
dihydropyrazino[2,3~b]pyrazin-2(lH)-one; 
6-(6-(lH-l,2,4-triazol-3-yl)pyridin-3-yl)-4~(cis-4-hydroxycyclohexyl)-3,4j 
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one; 
6-(6-(lH-l,2,4-triazol-3-yl)pyridin~3-y])-4-((cis-4-hydroxycyclohexyy#hethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(5-fiuoro-2-metiiyl-4-(lH-l,2,4~triazol~3-yl)phenyr)-4-(trans-4^ethoxycycloliexyl)-3.4-
d.ihydropyrazmo[2,3-b]pyrazin-2(IH)-one; 
6-(6-(lH-I,2,4-tiiazol-3-yl)pyridin-3-yl)-4-(trans-4-methoxyj^clohexyl)-3,4-
dihyd.ropyrazino[2,3-b]pyrazin-2( 1 H)-one; 
6-(6-(lH-l,2,4-triazol-3-yl)pyridin-3-yl)-4-(trans-4-hyd^cycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6~(5-fluoro-2-methyl-4-(1H-l,2,4-triazol-3-yl)phenMlf-4-((cis-4~hydroxycyclohexyi)methy3)-
3,4-dihydropyrazino[2,3-b3pyraziri-2(lH)-oae; /' 
6~(6-(lH-3,2,4~triazol-3-yl)pyridin-3-yl)-4-(Cisj^met}ioxycyclohexyl)-3,4-
diliydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6~(6-(lH-1.2,4-triazol-3-yi)pyridir\~3-yl)-4^-methoxyethyl)-3,4-dihydTopyrazino[2,3-
b]pyrazm~2(lH)-one; 
6-(6-(IH-l,2,4-triazoI-3-yl)pyridin-3-^'-4-isopropyl-3s4-dihydropyrazino[2,3-b]pyrazii'i-
2(lH)-one; 
6-(5-fluoro-2-methyI-4-(lH-lJ2>44fiazoI-3-yl)phenyl)-4-(cis-4-hydroxycyclohexyl)-3}4-
dihydropyrazino[2,3-b]pyrazin-2{iH)-one; 
6-(5-fluoro-2-methyl-4-(lH-1^4-triazol-3-y])phenyl)-4-(cis-4-methoxycyclohexyl)-3,4-
dihydropyrazmo[2,3-b]pyi"azfn-2(] H)-one; 
6-(5-fluoro-2-methyl-4-(ljl-l,2,4-triazoI-3-yl)phenyl)-4-(2-m,ethoxyethyl)-3,4-
dihydropyrazino[2,3-bl^yrazm-2( l H)-one; 
6-(6-(lH-l,2,4-triazo^-yl)pyridin-3-yl)-4-{tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2^b]pyraziri-2(l H)-one; 
6-(6-(lH-l,2,4-ti^ol-3-yl)pyridm-3-yI)~4~ethy!--3,4~dihydropyrazmo[2,3-b]pyraziii-2(lH)-
one; 
6-(5-fluoro-Mnethyl-4-(lH-l,2,4-ti-iazoI-3"yl)phenyl)-4-(trans-4-bydroxycyclohexyl)-3,4-
dihydropmzino[2,3-b]pyrazin-2( 1 H)-one; 
6-(5-flu^-2-methyl-4-(lH-l,2/Mriazol-3-yl)phenyl)-4-(tetrahydro-2H-pyran-4-yl)-3,4-
dihydj^yrazino[2,3-b]pyra2in-2(lH)-one; 
6-(5^1uoro-2-methyl-4-(]H--l,2.4-tnazol-3-yl)phenyI)-4-isopropyl-3,4-dihydropyrazmo[2,3-
b^/razin-2(lH}-one; 

-ethyl-6-(5-fiuoro~2-methyl-4~(lH-lf2s4-triazol~3-yl)phenyl)-3,4-dihydropyrazino[2J3-
b]pyrazin-2(lH)-one; 
6-(3-fluoro-2-methyI-4-(]H-l,2)4~triazoI-3-yl}pheny])-4-(tetrahydro-2H-pyraii-4-yl)-3,4-
dihydropyi-azino[2,3-b]pyi"azin-2(lH)-one; 
6-(3-fluoro-2-methyl-4-(lH-l,2,4-triazol-3-yl)phenyl)-4-(cis-4-methoxycyclohexyl)-3;4-
dihydropyrazino[2,3-b]pyrazin"2(l H)-one; 
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6-(3-fluoro-2-methyl-4-(lH-l>2»4-triazol-3-yl)phenyl)-4-(trans-4-methoxycyclohexyi)-3,4-
dihydropyrazino[2,3-bJpyrazin-2(lH)-one; 
4-(2-methoxyethyi)-6-(4-methy]-6-(IH-lJ2,4-triazol-3-yl)pyridm-3-yI)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(l H)-one; 
6-(3-(lH-lJ2,4-triazol-5-yl)phenyI)-4-{2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyi*azinoj2.3-b]pyrazin-2(lH)-one; 
5-(8-(2-metboxyethyl)-6-oxo-5,6;7j8-tetrahydropyrazino[2,3-b]pyrazin-2-yl)-4-
methylpicolinamide; 
3-(6-oxo-8-(2-(tetrahydro-2H-pyi'an-4-yl)etliyl)-5,657,8-tetrahydropyrazino[2,^|^]pyrazin-2-
yl)benzamide; 
3-(6-oxo-8-{2-(tetrahydro-2H-pyran.-4-yl)ethyI)-5,6>7,8-tetrahydropyrazin<jjP,3-b]pyrazTn-2-
yl)benzonitrile; 
5-(8-(trans-4-methoxycyclohexyl)-6-oxo-5,6,7,8-tetrahydropyrazino[2d8-b]pyrazin-2-yl)-4-
methylpicolinamide; 
6-(lH-imidazo[4,5-b]pyridin-6-yl)-4-(2-(tetraliydro-2H-pyran-4-"#ethyl"5-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(lH-indazol-6-yl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3^dihydropyrazino[2,3-
b]pyrazin-2( 1 H)~one; 
4-((lR,3S)-3-methoxycyc]opentyl)-6-(2-methyl-6-(4H-l^'j4-triazo]-'3-yl)pyridin-3-yl)-3»4-
dihydropyi'azino[2,3-b]pyi"azin-2(lH)-one; 
4-((lS;3R)~3~methoxycyciGpentyl)~6~(2~methyl~6~(jS~l>254~£riazol~3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(.lH)-one; 
4-((lR,3R)-3-raethoxycyclopentyl)-6-(2-methy]$-(4H-l12>4-triazol-3-yl)pyridin-3-yI)-3J4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
4-((lS,3S}-3-methoxycyclopentyl)-6-(2-m^iyl-6-(4H-l,2,4-triazol-3-yI}pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-oi 
4-ethyl~6-(2~methyl-6-(4H-l,2,4-triaz9^3-yl)pyi-idin-3~yl)~3,4-dihydropyrazino[2,3-
b]pyrazin-2( 1 H)-one; 
6-(lH-pyrrolo[2,3-b]pyiidin-5-yl)^'-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2flH)-one; 
6-(lH-indo]~6-yl)~4-(2~(tetrafyydro-2H-pyran-4-yl)ethyl)~3,4~dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
6-(lH-indol-5-yl)-4-(2-(tffrahydro-2H-pyran-4-yl)etliyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
4-(((lR,3S)-3-methMi5'cyclopentyl)methyl}-6-(2-methyl-6-(4H-1}2)4-triazol-3-yl)pyridin-3-
yl)-3,4-dihydropy^ino[2,3-b]pyrazin-2(]H)-one; 
4-(((lSJ3R)-3-mj^oxycycIopentyI)methyl)-6-{2-methyl-6-(4H-l>2>4-triazol-3-yl)pyridra-3" 
yl)-3,4-dihydrfyrazino[2,3-b]pyrazin-2(lH)-one; 
6~(3-fluoro^methyl-4-(4H-I,2,4-triazol-3-yi)phenyI)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3,4-dihyd#pyrazino[2,3 -b]pyrazin-2( 1 H)-one; 
6-(3-fIj#o-2-methyl-4-(4H-l,254-triazol-3-yl)phenyl)-4-(2-methoxyethyI)-3,4-
dihycropyrazino[2,3-b]pyrazin-2(lH)-one; 
3,3jJBmethyl-6-(4-methyl-6-(4H-l,2,4-triazol-3-yl)pyridin-3-yl)-4-((tetrahydro-2H-pyran-4-

fmethyl)~3,4-dihydropyrazino[2,3-b]pyrazm-2(lH)-one; 
)-(6-(2-hydroxypropan-2-yl)p>Tidin-3-y!)-4-((lR,3S)-3-methoxycyclopentyl)-3,4-

dihydropyrazino[2,3 -b]pyrazin-2( 1 H)-one; 
6-(6-(2-hydroxypropan-2-yI)pyridm-3-yl)-4-((lS,3R)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin»2(] H)-one: 
6~(6-(2-hydroxypropan-2-yl)pyridm-3-yl)-4-(((lS.3S)-3-metlioxycycIopentyl)methyl)-3,4-
dihydropyrazino[2,3-bjpyrazi&-2(lH)-one; 
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6-(6-(2-hydroxypropan-2-yr)pyridin-3-yl)-4-(((lR,3R)-3-methoxycyc!openty!)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6~(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((lS,3S)-3-methoxycyclopentyl)-3,4- j 
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; jf 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((]R,3R)-3-methoxycyclopentyl)-3,4- f 
dihydropyrazino[2,3-b]pyrazin-2(l H)-one; jf 
6-(6-(24iydroxypropan-2-yI)pyridin-3-yl)-4-(((lR,3S)-3-methoxycyclopentyl)methtf|-3,4-
dihydropyrazino[2,3-b]pyrazin-2(l H)-one; Jr 
6-(6-(2-hydroxypropan-2-yr)pyridin-3-y])-4-(((lS,3R)-3-methoxycyciopentyl)n^thyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; jf 
6-(3-fluoro-4-(4H-l,2,4-triazol-3-yl)phenyl)-4-(2-methoxyethy])-3,4~dihyd^pyi-azino[2,3-
b]pyrazin-2(l H)~one; / 
6-(3-fluoro-4-(4H-l,2,4-triazol-3-yl)phenyl)-4-(2-(tetrahydro-2H-pyra^-yI)ethyl)-3,4-
dihydropyrazino(2,3-b]pyrazin-2(l H)-one; / 
7'-(2-methyl~4-(4H-1,2,4-triazoI-3-yl)phenyl)-l '-((tetraliydro~2H^^-an-4-yl)methyl)-l 'H-
spiro[cyc]opentane-l ,2t-pyrazino[2?3-b!pyrazin]-3'(4'H)-one: / 
7,-(2-methyl-4-(4H-l ?2,4-triazoI-3-yl)phenyl)-l!-((tetrahydr<y(H-pyTan-4-yl)methyl)-rH-
spiro[cyclobutane-l,2,-p>Tazino[253-b]p>;razin]-3,(4,H)-onef 
4-(cyclopropylmethyJ)-6-(6-(2-hydroxypropan-2-yI)pyridm-3-yl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(lH)-one; jf' 
7'-(2-methy3-4-(4H-l 5254-triazoI-3-yl)phenyI)-1 'H-srfo[cyclopentane-1,2'-pyrazino[253-
b]pyrazin]-3,(4'H)-one; jr 
7'-(2~methyl-4-(4H-l ,2,4-triazoI-3-yl)phenyl)-l^f-spiro[cycIobu(ane-1.2'-pyrazino[2,3-
b]pyrazin]-3,(4'H)-one; / 
7'-(2-methyl-4-(4H-l,2,4-triazol-3-yl)phem^-rH-spiro[cyclopropane-l,2'-pyrazino[2,3-
b]pyrazin]-3'(4'H)-one; / 
(R)-6-(4-(4H-l,2,4-triazol-3-yl)phenyM-((tetrahydroftiran-2-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(l H^one; 
(S)-6-(4-(4H-l,2,4-triazoI-3-yi)pWyI)-4-((tetrahydrofuraii-2-yl)methyi}-3,4-
dihydropyrazino[2,3-b]pyrazin-Mli)-one; 
6-(lH-indazol-5-yl)-4-(2-(tet^fvydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2( 1 H)-one; / 
4-(6-oxo-8-(2-(tetrahydrq^k-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-
y!)benzamide; J 
4-(2-methoxyethyl)-^-dimethyl-6-(2-methyl-4-(4H-l,2,4-triazol-3-yl)phenyl)-3,4-
dihydropyrazino[2JR>]pyrazin-2( I H)-one; 
4-ethyl-3,3'dim^^'l-6-(2-methyl-4-(4H-l,2,4-triazol-3-yl)phenyl)-3,4-dihydropyrazino[2J3-
b]pyrazin-2(l H^-one; 
6-(2-metliyl-p(4H-l,2,4-triazol-3-yl)phenyl)-3,4~dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
3,3-diinetw-6-(2-methyl-6-(4H-l,2,4-triazol-3-yl)pyi'idin-3-yl)-4-((tetrahydro~2H-pyran-4-
yl)methip-3,4-dihydropyrazino[2,3-b]pyrazin-2(l H)-one; 
(R)-6^(34iydroxyethyl)pyridin~3~yl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4~ 
dihwopyrazino[2,3-b]pyrazi.n-2{lH)-one; 
3^dimethyl-6-(2-methy]-4-(4H-l,254-triazol-3-yl)pheriyl)-4-((tetrahydro-2H-pyrari-4-
j$methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-oiie; 

/ 6-(6-(2-hydroxypropan-2-yl)»4-methylpyridin-3-yl)-4-{trans-4-methoxycyclohexyl)-3.4-
,f dihydropyrazino[2,3-b]pyrazin-2(l H)-one; 

6-(6-(24iydroxypropan~2-yr}-4-methylpyridm~3-yI)-4-((tetrahydro-2H-pyran-4-yl)methy])-
r 3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
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3,3-dimethyI-6-(2-methyi-4-(4H-l>2,4-triazol-3-yl)phenyl)-3>4-dihydropyrazino[2,3-
b]pyrazin-2(lH)-one; 
3.3-dimethyl-6-(2-methyl-6-(4H-l,2,4-triazol-3-yl)pyridin-3-yI)-4-(2-(tetrahydro-2H-pyran^ 
4-yl)ethyl)-3,4-dihydropyrazino[2,3~b]pyrazin-2(lH)-one; jf 
6-(6-(2-hydroxypropan-2-yl)-2~methylpyridin~3-yl)-4-((tetrahydro-2H-pyran-4-y])meth^-
3.4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one; jf 
6-(6-(2-hydroxypropan-2-yr)-2-methyIpyridin-3-yl)-4-(trans-4-methoxycyclohexylji^4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; f 
(S)-6-(6-(l-hydroxyethyl)pyridin-3-yl)-4-(2-(tetrahydro-2H-pyran-4-yI)ethyl)-J(C-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; f 
3.3-dimethyl-6-(2-Tnethyl-4-(4H-I,2,4-triazol-3-yl)pheny!)-4-(2-(tetrahydrQ^2H-pyran-4-
yI)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one; / 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,3-diniethyl-4-(2-(tetrahydj^2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one; / 
6-(4-(24iydroxypropan-2-yl)phenyl)-4-(trans^-methoxycyclohex^)-3,4-
dihydropyrazino[2,3-b3pyrazin-2(lH)-one; / 
6-(4-(2-hydroxypropan-2-yl)phenyl)-4-((trans-4-methoxycyc^hexyl)methyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(l H)-one; / 
4-(cis-4-methoxycyclohexyl)-6-(2-me£hyI-6-(4H-l,2,4-'tej&ol-3-yI)pyridin-3-yI)-3s4-
dihydi-opyrazino(2,3-b3pyrazin-2(l H)-one; £ 
4-(trans-4-methoxycyclohexyl)-6-(2-methyl-6-(4H4f2,4-triazol-3-yl)pyridin-3-yl)-3,4~ 
dihydropyrazino[2,3-b3pyrazin-2(l H)-one; f 
6-(4-(2-hydroxypropan-2-yl)phenyl)-4-((tetrahwo-2H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; / 
4-(2-methoxyethyl)-6-(2-methyl-6-(4H-l,2^triazol-3-yI)pyridm-3-yl)-3 A-
dihydropyrazino[2,3-b3pyrazin-2(IH)-on£f 
9-(6-(4H-l52,4-triazoI-3-yl)-3-pyridyl)^,l l,4a-trihydromorpholino[4,3-e]pyrazin6[2,3-
b]pyrazin-5-one; / 
6-(2-methyI-6-(4H-],2,4-triazol-3Wl)pyridin-3-yl)-4-((tetrahydro-2H-pyran-4-yl)njethyI)-3J4-
dihydropyrazino[2,3-b]pyrazin-2$H)-one; 
5-(8-(cis-4-methoxycyciohex^-6-oxo-5,6,7,8-tetrahydropyrazino[2,3-b3pyi"azin-2-yl)-6-
methylpicolinonitrile; / 
6-(6-(4H-l,2,4-triazoI-3-vJ5pyridin-3-yI)-4-(2-(tetrahydro-2H-pyran-4-yI)ethyl)-3J4-
dihydropyrazino[2,3-bl^razin-2(lH)-one; 
9-(4-(4H-l,2,4-triaz<^-yl)-2-roethylphenyI)-3-(2-methoxyacetyl)-6,ll,4a-
trihydropiperazinorf'52-e]pyrazino[253-b]pyrazin-5-one; 
9~(4-(4H-l52,4-Mzol-3-yl)-2-rnethy3phenyl)-6sl l,4a-trihydropiperazino[l,2-e]pyrazino[2,3-
b]pyrazin-5~oi# 
9-(4-(4H-l^M-triazol-3-yl)-2-methylphenyI)-3-(2-methoxyethy])-6,l 1,4a-
trihydropurerazino[ 1,2-e]pyrazino[2,3 -b]pyrazin-5-one; 
4-(cycl<^ntylmethyl)-6-(2-methyl-6-(4H~l,2,4-triazoI-3-yl)pyridin-3-yl)-3,4~ 
dihydppyrazino[2,3-b3pyrazin-2(lH)-one; 
9-(jj^H-l,2,4-triazol-3-yl)-2-methyl-3-pyridyl)-6,ll>4a-trihydroinorpholino[4,3-
eJpyrazino[2,3-b3pyrazin-5-one; 

^-(trans-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-
/ dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 

J? 4-(cis-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yI)pyridin-3-yi)-3,4-
dihydropyrazino[2>3-b]pyrazin-2( 1 H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((tetrahydrofuran-3-yl)methyl)-3,4-
dihydropyrazmo[2,3-b]pyrazin-2(lH)-one; 
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4-(cyclopentyImethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(l H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-neopentyl-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y])-4-isobutyl-3,4-dihydropyrazino[2)3-b]pyrazij 
2(lH)-one; 
3-methyI-6-(2-methyl-4-(4H-l,2,4-triazol-3-yl)phenyl)-4-(2-(tetrahydro-2H-pyran-j 
yl)ethyl)-3,4-dihydropyrazino| 2,3-b]pyrazin-2( i H)-one; 
6-(6-(2-liydroxypropan-2-y])pyridin-3-yl)-4-(piperidin-4-yl)-3,4-dihydropyrazj^[2,3-
b]pyrazin~2( 1 H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(2-(tetraJiyd]-o-2H-pyran-3-yiyrhyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
8~(4~{4H-1,2,4-triazoI-3-yI)-2-methylphenyl)(3aS,2R)~2~methoxy-5, ljJ$a-
trihydropyrazino[2,3-b]pyrrolidino[l,2-e]pyrazin-4-one; 
8-(4-(4B-1,2,4-triazo]-3-yl)-2-methyiphenyl)(2R}3aR)-2-rnethox^S, 10,3a-
trihydropyrazino[2,3-b]pyrrolidino[l,2-e]pyrazin-4-one; 
8-(4-(4H-1,2,4-tri.azol-3-yl)-2-methylphenyl)(2S,3aR)-2-metJ^>xy-5510,3a-
trihydropyrazino[2j3-b]pyrrolidmo[l,2-e]pyrazin-4-one; 
8-(4-(4H-l,2,4-triazol-3-yl)-2-methylphenyl)(2S,3aS)-2^lfeflioxy-5,10,3a-
trihydropyrazino[2,3-b]pyrro]idino[l,2-e]pyrazm-4-oi 
6-(6-(2-h.ydroxypropan-2-yI)pyridin-3-y])-4~(3-me^feypropyI)-3T4-dihydropyrazino[2)3-
b]pyrazin-2( 1 H)-one; 
(S)-6-(6-(2-hydroxypropa3i-2-yl)pyridin-3-yl)-4^tetrahydro&ran-2-yl)methyl)-3,4-
dihydropyrazino[253-b]pyrazin-2(lH)~one; 
(R)-6-(6'(2-hydroxypropan-2-yl)pyridin-3-^)-4-((tetrahydrofuran-2-yl)methyl)-354-
dihydropyrazino[2,3-b]pyrazin-2(lH)-on# 
6-(2-methyI-6-(4H-I)2J4-tria2ol-3-yl)m^dm-3-yl)-4-(2-ftetrahydro-2H-pyran-4-yl)ethyl)" 
3.4-dihydropyrazino[2,3-b]pyi*azin-2^H)-one; 
9-(4~(4H-l,2,4-triazol-3-yl)-2~met^lphenyl)-3-methyl-6)ll,4a-trihydropiperazmo[i,2-
e]pyrazirio[2,3-b]pyraziii-5-oiie^ 
9-(4-(4H~1,2,4-triazol-3 ~yl)pli# yl)~6,11,4a-trihydromorpholino[4,3 -e]pyrazino[2,3-
b]pyrazin-5-one; 
9-(4-(4H-l,2,4-triazoi-3-|l;5'2-methylphenyl)-6,l l,4a-trihydropiperidino[l!2-e3pyraziiio[2!3-
b]pyrazin-5-one; 
6-(6-(2-hydroxypropjf-2-yl)pyridin-3-yl)-4-{trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2JFb]pyrazin-2(l H)-one; 
6-(6-(2-hydroxyg^pan-2-yl)pyridin-3-yl)-4-(cis-4-methoxycyclohexyI)-3,4-
dihydropyrazip©[2,3-b]pyraziii-2(lH)-one; 
6-(6-(2-hydj^ypropan-2-yI)pyridin-3-yl)-4-(2-morpholinoethyl)-3J4-dihydropyrazino[2,3-
bjpyrazin-jfl H)-one; 
6-(6-(2J^droxypropan-2-yl)pyridin-3-yl)-4-phenethyl-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lHWne; 
6-(6^-hydimypropan-2~yl)pyridin-3-yl)-4-(tetrahydro-2H~pyran-4~yl)-3,4-
dj$dropyrazino[2,3-b]pyrazin-2(lH)-one; 
f(cyclohexylmethyI)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-dihydropyrazixio[2,3-

'b}pyrazift-2(l H)-one; 
6~(6-(2-hydroxypropan-2-yl)pyridm~3-y])-4-((trans~4~methoxycyclohexyl)methyl)~3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridm-3-yl)-4-((cis-4-methoxycyclohexyl)methyl)-3,4-
dihydropyrazmo[2,3-b]pyrazm-2(lH)-one; 
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(R)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(tetrahydrofuran-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
(S)-6-(6-(2-hydroxypropan-2-yl)pyridin-3~yl)~4-(tetrahydrofiiran-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazm-2(l H)-one; 
6-(6-(2-hydroxypropaii-2-yl)pyridin-3-yI)-4-phenyl-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
(S)-6-(6~(2-hydroxypropan-2-yl)pyridm-3-yl)-3-meth.yl-4-(2-(tetrahydro-2H-pyran-j 
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2QH)~one; 
9-[6-( 1 -hydroxy-isopropyl)-3-pyridyl]-6,11,4a-trihydromorpholino[4,3-e]pyra^fo[2,3-
b]pyrazin-5-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin~3-yl)-4~((tetrahydro-2H-pyran-4-yl)mj£hyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6-(2-hydroxypropan-2-yi)pyridin-3-yl)-4-(2-metboxyethyl)-3,4-dih^6ropyrazino[2,3-
b]pyrazin-2(l H)-one; 
6-(2-amino-7-methyl-lH-benzo[d]imidazol-5-yl)-4-(3-(trifluoron^fhyl)benzyl)-3!4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(3-(trifIuorometlj^l)benzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
9-(4-(4H-l,2,4-triazol-3-yl)-2-methylphenyl)-6,l ls4a-triJ^dromorpholino[4,3-
e]pyrazino[2,3-b]pyrazin-5-one; 
6-(4~methyl-2-(methylam]no)-lH-benzo[d]imidazoi^-yl)-4-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(lH^bne; 
8"(4-(4H-l,2,44ria2o]-3-yl)-2-methylpheHy])-5,|U.3a-trihydropwazino[2,3-b]pyiTolidino[ls2-
e]pyrazin~4-one; 
6-(4-{4H-l,2,4-triazol-3-yl)phenyl)-4-ethyb$',4-dihydropyrazino[2,3-b]pyrazm-2(lH)-one; 
6-(4-(4H-l,2,44riazol~3~yl)phenyl)-4~({teirahydro-2H~pyran-4-yI)metliyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin^yl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethy!)-3,4-
dihydropyrazino[2,3-b]pyrazii>2(llf)-one; 
6-(4-(4H-l52,4-triazol-3-yl)pheip#)-4-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazm-
2(lH)-one; 
6-(4-(4H-l,2,4-triazol-3-yl)p^enyl)"4-(3-(trifluoromethyI)benzyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2( 1 H)-one; 
6-(2-methyl-4-(4H4,2#triazol-3~yl)phenyl)~4~(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[253Mpyrazin-2( 1 H)-one; 
6-(4-methyl-lH-bg©o[d]imidazol-6-yl)~4-(2-(tetfahydro-2H-pyran-4-)d)etfayl)-3,4-
dihydropyrazino^'3-b]pyrazin-2( 1 H)-one; 
6-(4-(2-hydro^»ropan-2-yi)phenyl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-354-
dihydropyra£mo[2,3-b]pyrazin-2(lH)-one; and 
6-(4-(lH-m,4-triazol-5-yl)phenyl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-354-
dihydroj^yrazino[2,3-b]pyrazin-2(lH)-one, 

_ mrmaceutically acceptable salts, clathrales, solvates, stereoisomers, and tautomers 
thei 

27. The use of anyone 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-fluoro-2-methyl-4-(lH~l!2!4-triazol-3~yl)phenyl)-l-((f?'1m?-4-
methoxycyclohexyl)methyl)-3',4-dihydropyrazino[2,3-b]pyrazin-2(l H)-one; 
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7-(6-(lH-l,2,4-triazoI-3-yl)pyridin-3-yl)-l-(cw-4-methoxycyclohexyl)-3>4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(lH-pyrro!o[2,3-b]pyridm-3-yl)-l-(2-(tetrahydro-2H-pyraii-4-yI)ethyl)-3#4- j 
dihydropyrazino[2,3 -b]pyrazin-2( 1 H)-one; / 
7-(5-fluoro-2-methy3-4-(lH-l,2,4-txia2ol-3-y])phenyl)-I-((<r-'/5-4-methoxycyc]ohexyl)m^f\''l)-
3,4-dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one; jf 
l-etiiyi-7-(lH-pyiToIo[352-b]pyridin-5-yl)-354-dihydropyrazino[23-b]pyrazin-2(lH^ne; 
7-(6-(lH-l,2,4-triazol-3-yl)pyridm-3-yl)-l-({a's-4-methoxycyclohexyl)methyl)-3if 
dihydropyrazino[2,3-b]pyrazin-2( lH)-one; / 
7-(lH-benzo[d]imidazol-4-y])-l-(2-(tetrahydro-2H-pyran-4-yl)ethyi)-3,4- jf 
dihydropyrazino[2,3-b]pyrazin-2(l H)-one; jf 
7-(IH-pyrToIo[2>3-b]pyridin-4-yl)-l-(2-{tetrahydro-2H-pyran-4-yl)ethyl^B,4-
dihydropyrazino[2,3-b]pyrazm-2(l H)-one; / 
7-(6-( 1H-1,2,44riazol-3-yI)pyridin-3~yr)-l -((/rtf/w^-methoxycycloh^y^methyO-S^-
dihydropyrazmol^p-bjpyrazin^ 1 H)-one; / 
7-(6-{lH-l,2,4-triazolo-yl)pyridin-3-yl)~l-((?ram'-4-hydroxyc^rohexyI)met]iyl)-3,4-
dihydropyi-azino[2,3-b]pyrazin-2(lH)-one; / 
7-{6-(lH-l,2,4-triazol-3-y])pyridin-3-yl)-l-(cw-4-hydroxy9^1ohexyl)-3!4-
dihydropyrazino[2.3 -b]pyrazin-2( 1 H)-one; / 
7-(5-fIiioro-2-methyl'4-(lH-l?2,4-triazoI-3-yl)phenylWf-(a'5-4-hydroxycyc]ohexyI)-3,4-
dihydn>pyrazino[2,3-b]pyrazin-2(l H)-one; /f 
7-(6-(l H-1,2,4-triazol-3-yl)pyridin-3-yl)-1 -(tetraMro-2H-pyran-4-yl)-3,4-
dihydix>pyrazino[2,3-bJpyrazin-2(lH)-one; • / 
7-(6-(l H-1,2,4-triazol"3 -yI)pyridin-3-yl)-1 -(^methoxyethyl)-3,4-dihydropyrazino[2,3 -
b]pyrazin-2(lH)-one; / 
7-{6-(l H-1,2544riazol-3-yl)pyridin-3 -ylW-ethyl-3,4-dihydropyrazino[2,3 -b]pyrazin~2(l H)-
one; / 
7-(5-fluoro-2-methy1-4-(lH-l,2,4-tH^ol-3-yl)phenyl)-l-((cw-4-hydroxycyclohexyl)methyl)-
3,4-dihydropyrazino[2,3-b]pyrazir^2(lH)-one; 
7-(5-fluoro-2-methy]-4-(lH-l,2^PtriazoI-3-yl)phenyl)-l -(tetrahydro-2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazi»*2(lH)-oiie; 
7-{1H-indol-4-yl)-l-(2-(tet^^dro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; J 
7-(5-fluoro-2-methyl-4#H-l,2,4-triazol-3-yl)phenyl)-l-((/ram'-4-
bydroxycyclohexyI)irfliyi)-3,4-dihydropyraziiio[2,3-b]pyrazin-2(lH)-one; 
7-(6-(lH-l,2,4-triaafi-3-y])pyridin-3-yI)-l-(fcw-4-liydroxycyclohexyl)methyI)-3s4-
dihydropyrazinol^3-b]pyrazin-2(lH)-one; 
7-(6-(l H~ 1,2,<wiazo}-3-y])pyridin~3 -yl)-1 -(^ra/w-4-hydroxycyclohexyl)-3,4-
dihydropyr^io[2,3-b]pyrazin-2(lH)-one; 
7-(6-(lH-l$,4-triazol-3-yl)pyridm-3-yi)4-(*ra/w-4-methoxycyclohexyl)-3,4-
dihydro|$azino[2,3-b]pyrazin-2(lH)-one; 
7-(6-(^-l,2,4-triazo!-3-yl)pyridin-3~yl)-l-isopropyl-3,4-dihydropyrazmo[2,3-b]pyraziii-
2(lj|f-one; 
7^p-fluoro-2-methyl-4-(lH-l,2,4-triazol-3-yl)phenyl)-l-(rra«s-4-methoxycyclohexyl)-3,4-

yffihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
J 7-(5-fluoro-2-methyl-4-(lH-l,2,4-triazol-3-yl)phenyl)-l-(/m^-4-hydroxycyclohexyl)-3,4-

^ dihydropyrazino[2,3 -b]pyrazin-2(l H)-one; 
7-(541uoro»2-methyM-(lH-l52,44riazol-3-yl)phertyl)-l-(2-methoxyethyl)~3s4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
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7-(5-fluoro-2-methy]-4~(lH~l,2,4-triazoI-3-yl)phenyl)-l-isopropyI-3,4-dihydropyrazino[2,3-
b]pyrazin-2( 1 H)-one; 
l-ethyI-7-(5-fluoro-2-methyl-4-(lH-I^,4-triazol-3-yl)phenyl)-3>4-dihydropyrazino[2,3-
b]pyrazin-2(l H)-one; 
7-(2-hydroxypyridin~4-yl)-l-(2~(tetrahydro-2H--pyran-4-yl)etliyl)-3,4-dihydropyrazmo[5 
b]pyrazin-2( 1 H)-one; 
l-isopropyl-7-(4-methyl-6-(lH-l,2,4-triazol-3-yl)pyridin-3-yI)-3,4-dihydropyrazinc^S,3-
b]pyrazin-2(l H)-one; 
5-(8-isopropyl-7-oxo-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-yl)-4-methyhij€oIinamide; 
7-(lH4ndazoi-4-yl)-l-(2-(tetrahydro-2H-pyran-4-yI)ethyI)-3,4-diliydropyraz^o[2,3-
b]pyrazin-2( 1 H)-one; 
7-(2-aminopyrimidin-5-yl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3 »4-diJ$dropyrazino[2,3-
b]pyrazin-2(l H)-one; 
7-(2-aminopyridin-4-yl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-j#hydropyrazino[2,3-
b]pyrazin-2( 1 H)-one; 
7-(6-(methylammo)pyridin-3-yl)-l-(2-(tetrahydro-2H-pyran-4~^ethyl)-3.4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(6-hydroxypyridm-3-yl)-1 -(2-{tetrahydro-2H-pyran-4-yl]^hyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(l H)-one; 
7-(4-(lH-pyrazol-3-yi)phenyI)4-(2-methoxyethyl)-3,4/Siliydropyrazino[2,3-b]pyrazii> 
2(lH)-one; * 
7-(pyridin-3-yl)-l-(2-{tetrahydro-2H-pyran-4-yl)^fyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
7-(lH-mdazo]-4-yl)-l-(2-methoxyethyl)-3,4~dfiydropyrazirio[2,3-b]pyrazin~2(l.H)-one; 
7-(lH-indazol-6-yl)-I-(2-methoxyethyl)-3,jF&ihydropyrazino[2,3"b]pyrazin-2(lH)-oiie; 
7-(pyrimidin-5-yl)-l-(2-(tetrahydro-2H-^fan-4-yl)ethyI)-3,4-diliydropyrazmo[2,3-b]pyrazm-
2(lH)~one; 
7-(6-methoxypyridin-3-yl)-i-(2-(tetr|%dro-2H-pyran-4-yl)ethyl)-354-diliydropyrazmo[2,3-
b]pyrazin-2(l H)-one; 
l-(2-methoxyethyl)-7-(lH-p>Tr^6[253-b]pyridin-5-y])-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
I-ethyl-7-(lH-pyrrolo[2,3-yfyridln-5-yl)-3,4-dihydropyrazino[2,3-b]pyra2in-2(lH)-one; 
l-ethyi-7-(lH-indazol-4-y^f-3,4-dihydi'opyi-azino[2,3-b]pyrazin-2(lH)-one; 
7-(pyridin-4-yl)-l-(2-(tprfahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[2J3-b]pyrazin-
2(lH)-one; 
7~(6-aminopyi-idiirfyl)-l-(2-(tetrahydro-2H-pyran-4-yi)ethyl)-3,4-dlhydropyrazino[2,3-
b]pyrazin-2( 1 HY^je; 
1-inethyl-7-'(2^Rethyl-6-(4H-l,2J4-triazol-3-yl)pyridin-3-yi)-3)4-dib.ydropyrazmo[213-
b]pyrazin-2Glfi)-one; 
2-(2-hydn*ypropan-2-yI)-5-{8-(rra/zs-4-methoxycyclohexyl)-7-oxo-5,6,7,8-
tetrahyd^pyrazino[2,3-b]pyrazin-2-yl)pyridine 1 -oxide; 
4Htnet$l-5-(7-oxo-8-((tetrahydro-2H-pyran-4-y])methy1)-5,6,7,8-tetrahydropyrazino[2,3-
b]pwazm-2-yl)picolinamide; 
^f^-((m-4-methoxycyclohexy])methyl)-7-oxo-5,6,7>8-tetrahydropyrazino[2,3-b]p>Tazin-2-
yl)-4-methylpicolinamide; 
7-(lH-pyrazol-4-yl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[253-
b]pyrazin-2( I H)~one; 
l-(/rfl/Ls-4-methoxycyclohexyl)-7-(4-methyl-6-(lH-l,2,4-triazol-3-y])pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
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3-((7-(2-methyI-6-(4H-l,2,4-tria2X)l-3-y])pyridin-3-yl)-2-oxo-3,4-dihydropyrazino[2>3-
bjpwazin-1 (2H)-yJ )methyl)benzomtriIe; 
1-((zram--4-raet.lioxycyclohexyl)methyl)-7-(4-methyl-6-(lH-l,2,4-triazo!-3-yl)pyridin-3-yl)^ 
3,4-dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
3-t7-oxo-8'(2~ttetrahydro-2H'pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino[2,3~b]pyraz^-2-
y])benzamide; 
5-(8-((rra«.?-4-inethoxycyciohexyl)niethy])-7-oxo-5,6,7,8-teirahydrop\Tazmo[2,3-y(Pyraziri-
2-yl)-4-methyIpicolinamide; 
3-((7-(6-(2-hydroxypropaii~2-y])pyridin-3-yl)-2-oxo-3,4-dihydropyi-azino[2J3-^yi'azin-
1 (2H)-yl)methyl)benzonitrile: 
7-(6-{24iydroxypropan-2-yl)pyridin-3-yl)~1 -((1R,3 R)-3 -methoxycyc3openJ^l)-3,4-
dihydropyrazmo[2,3-b]pyrazin-2(lH)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridm-3-yI)~H(lS,3R)-3-meihoxycycl$fentyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-l-({lS,3S)-3-raethoxy^clopenty])-3,4-
dihydrop>Tazino[2,3-b]pyrazin-2( 1 H)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-l-((lR?3S)-3-met^/xycycIopentyl)-3,4-
dihydropyi-azino[2,3-b]pyraziii-2(lH)-onc; 
7-(lH-indazol-6-yl)-l -(2-(tetrahydro-2H-pyran-4-yl)eth^5'-314-dihydropyi-azino[2,3-
b]pyrazin-2(l H)-one; 
7-(2~methyl-6-(4H-l,254-triazol-3-yl)pyridin-3-yl)-Jff2-mor|>hoHnoethyl)-3,4-
diliydxopyrazino[2,3-b]pyrazm-2(lli)~one; 
1 -(?ram'-4-hydroxycyclohexy])-7-(2~methyl-6-^H-l ,2,4-triazol-3-yl)pyridin-3-yI)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
l-(a>4-hydroxycyclohexyl)-7-(2-methyl-6/(4H"l,2,4-triazol~3-yl)pyridm-3-yl)-3,4-
dihydropyrazino[23-b]pyrazin-2(lH)~on^f 
7-(6-(2-hydroxypropan-2~yl)pyridin~3^)-l-(2-morpho].moethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(lH)-0£ie; 
I-isopropyl~7-(2-methyl-6-(4H-l)|#-triazol~3-yl)pyridin~3-yl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2( 1 H)-one; 
7-(lH-imidazo[4.5-b]pyridin-#yi)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazmo[23-b]pyra^n-2( 1 R)-one; 
l-((cis-4-methoxycyclohe^])methyl)~7~(2~metliyl-6-(lH4,2,4-triazol-3-yl)pyridm-3~yl)-3,4-
dihydropyrazino[2,3-b]^razin-2(lH)-one; 
l-(^ra/?5-4-bydroxyc\^ohexyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3.4-
dihydropyrazino[2^l)]pyrazin-2(] H)-one; 
I-(d5-4-hydrox\$yclohexyl)-7-(6-(2-hydroxypropan»2-yl)pyridm-3-yl)-3,4-
dihydropyr azii^2,3 -b]pyrazin-2( 1 H)-one; 
4-(7-oxo-8-(^(tetrahydro-2H-pyran-4-yi)ethyl)-5,6,7)8-tetrahydropyrazino[2,3-b3pyrazin-2-
yl)benz< 
7-(lH4a$azol-5-yl)~l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-dihydropyrazmo[2,3-

m-2(l H)~one; 
7-(M-pyrrolo[2,3-b]pyridm-5-yl)-l-(2-(tetrahydro-2H-pyraii-4-yl)ethyl)-354-
d^dropyrazino[2,3-b]pyrazin-2(lH)-one; 

•(2-niethyl-6-(4H-l,2,4-triazo]-3-y!)pyridin-3-yI)-l-(tetrahydro~2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
l-((lS}3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-l,2,4-triazol-3-yl)pyridin-3-yI)-3)4-
dihydropyrazmo[253-b]pyrazin-2(lH)-one; 
l-((lR}3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-l}2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazmo[2,3-b3pyrazin-2(lH)-one; 



1 -({lR;3S)-3-raethoxycyclopenty!)"7-(2"methyl-6-(4H-I,2;4-t]'iazol-3-yl)pyridin~3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
l-((lS,3S)-3-methoxycycIopenty!)-7-(2-methyl-6-(4H-I,2,4-triazol-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(lH~mdol-5-yl)-l-(2-(tetTahydro-2H-pyran-4-yl)ethyl)-3,4~dihydropyrazino[2,3-b]p^ 
2(lH)-one; 
l~ethy3-7-(2-methy3-6-(4H4,2,44riazo3~3~yI)pyridm-3-yl)-3,4"dihydropyrazmo[2,3g 
b]pyrazin-2(lH)-one; 
7-(lH-indol-6-y])-l-(2-(tetraliydro-2H-pyran-4-yl)ethyI)-3,4-dihydropyrazino[^-b]pyrazin-
2(lH)-one; 
7-(4~(2-hydroxypropan-2-yl)phenyl)-l-(/ra/75,-4-methoxycyciohexy])-3,4-
dihydropyrazino[2(3-b]pyrazin-2(lH)-one; 
7-(6-(2-hydrox>propan-2-yl)pyi'idin-3-yl)-l-{tetrahydro-2H-pyran-4-^3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
l-((ft-tim'-4-met]ioxycyclohex.yl5methyl)-7~t2~methyl-6-(lH-l,2(4|#iazol-3-yl)pyridin~3-yl)-
3,4-dihydropyrazino[2,3-b]pyrazin~2(lH)-one; 
7-(6-(2-hydroxypropan-2-y3)pyridin-3-yl)-l-((cw-4-methoxy^c3ohexyl)methyl)-3,4-
diliydropyrazino[2,3-b3pyrazin-2(lH)-one; 
l-(2-methoxyethyl)-7-(4-methyl-2-(methylamino)-lH-bj^o[d]imidazol-6-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; Jf' 
7-(7-methyl-2-oxo-2s3-dihydro-lH-benzo[d3imida2dfe-yl)-l-((tetrahydro-2H-pyran-4-
yl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(y4)-one; 
7-(2-miBthyl-4-(4H-lJ2J4-triazol-3-yl)phenyl)-3^dihydropyrazmo[2,3-b]pyrazin-2(lH)-one; 
1 -(2-methoxyethyl)-7-(4-methy1 -6-( 1H-1,2,4^iazoi-3-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)~one;ys 

l-benzyl-7-(2-methyl-4-(4H-1i2,4-triazol^6-yl)phenyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; / 
7-(3-fluonM-(4H-3,2,4-triazol~3-yl^enyl)-l-(2-methoxyethyl)-3,4-4ihydropyrazino[2,3-
b]pyrazin-2(l H)-one; 
7-(3-fluoro-4-(4H-l,2>4-triazo3-^I)plieny3)-l-f2-(tetra3iydro-2H-pyran-4-y3)ethyl)-3,4-
dihydropyrazino[2,3-b]pyraziQ^2(lH)-one; 
7-(3-fIuoro-2-methyl-4-(lE^?,2,4-triazol-3-yl)phenyl)-l-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]p^azin-2(lH)-one; 
l-(/ra/is'-4-methoxycy™iexyl)-7-(2-metby3-6-(4H-I,2!4-triazol-3-yl}pyridm~3-yI)-3,4-
dihydropyrazino[2,3-J$pyrazin-2(lH)-one; 
7-{6-(2-hydroxyp^^n-2-5d)pyridin-3-yI)-]-(fra/ts-4-methoxycyclohexyl)-3>4-
dihydropyrazmoj^3-b]pyrazin-2(lH)-one; 
7-(5-fluoro-2-^Cthyl-4-(4H-3,2,4-triazo3-3-yl)pheny3)-l-(2-(tetraliydro-2H-pyran-4-yI)ethyl)-
3,4-dihydronfrazino[2,3-b]pyrazin-2( 1 H)-one; 
7-(3-fluo^^-methyl-4-(lH-l52,4-triazo3-3-yI)phenyl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethy3)-
3,4-di]iwopyrazino[2,3-b]pyrazin-2(3H)-one; 
l-(2-^hoxyethyl)-7-(2-methyl-6-(4H-l52?4-triazol-3-yl)pyridin-3-yl)-3,4-
dihwopyrazino[2,3-b]pyrazin-2(lH)-one; 
7^-(2-hydroxypropan-2-yi)pyridin-3-yl)-l-((^«.y-4-methoxycyclohexyl)methyl)-3,4-
nhydropyrazino[2,3-b]pyrazin-2( 1 H)-one; 
l-(cyclopentylmethyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-dihydropyrazmo[2,3-
b]pyrazin-2(lH)-one; 
7-(4-(2-hydroxypropan-2-yI)phenyl)-l-(2-methoxyethy3)-3,4-dihydropyrazino[2,3-b]pyrazin-
2(lH)-one; 
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{S)-7-(6-(l~hydroxyethyi)pyridm-3-yl)-l-(2-(tetrahydro-2H-pyran~4~yI)ethyI)~3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
(R)-7-(6-(l-hydroxyethyl)pyridin-3-yl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3s4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(2-methyl-6-(4H-l,2,4-triazol-3-yl)pyridin-3-yl)-l-((tetrahydro-2H-pyran-4-yl)meth^3}4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(4-(2-hydroxypropan-2-yl)phenyl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-oae; 
7-(6-(2-hydroxypropan-2-yl)pyridm-3-yl)-l-(4-(trifhioromethyl)benzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-{6-(2~hydroxypropan-2-yl)pyridin-3-yl)-l-(3-(trifluoromethyl)benzyl)-^ 
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(6-(2-liydroxypropan-2-yl)pyridin-3-yl)-l-(3-metIioxypropyl)-3,4-^ydropyrazino[2,3-
b]pyrazm-2(l H)~one; 
7-(4-methyl-6-(lH-l,2,4-triazo!-3-y])pyridin-3-yl)-l-(2-(tetrahy4?6-2H-pyran-4-yi)ethyl)-
3,4-dihydropyrazin.o[2»3-b]pyrazin-2(l H)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yi)-l-(2-methoxyeth^-3,4-dihydropyrazino[2,3-
b]pyrazin-2(lH)-one; 
7-(6-(2-hyd.roxypropan-2-yl)pyridin-3-yi)-l-((tetrahydrg^H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazm-2(lH)-one; 
7-(4-methyl-2-(methylamino)-lH-benzo[d]imidaz<^€-yl)-1-((tetrahydro-2H-pyran-4-
yl)methy3)-3,4-dihydropyrazino[2,3-b]pyrazin-2nA)-one; 
7-(2~amino-4-methyl-lH-benzo[d]imidazol-6-^f-l-{(tetral'sydro-2H-pyran-4-yl)methyl)-3,4~ 
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
7-(2-methyl-6~(4H4,2t4-tri.azol-3-yl)pyriM-3-yl)-l-(2-(letrahydro-2H"pyran-4-y!.)eth.yl)-
3,4-dihydropyrazino[2s3-b]pyrazin-2(lH^K)ne; 
(R)-7-(6-(2-hydroxypn}pan-2-yl)pyridM-3-yl)-3-methyl-l-(2-(tetrahydro-2H-pyran-4-
yI)ethyl)~3,4~dihydropyrazmo[2,34p3yrazm-2(lH)-one; 
(S)-7-{6-(2-hydroxypropan-2-yi)^ndin-3-yl}-3-methyl-l-(2-(tetrahydro-2H-pyran-4-
yi)ethyl)-3,4-dihydropyrazino[2p-b]pyrazin-2(IH)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,3-dimethyl-l-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazj^6[2,3-b]pyrazin-2(lH)-one; 
7-(2~amino-4-methyMH^enzo[d]imidazol-6~yl)-l-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3.4-
dihydropyrazino[2,34^yrazin-2(lH)-one; 
7-(6-(2-hydroxypropm-2-yl)pyridin-3-yJ)-3-(2-(tetrahydro-2H-pyran-4-yl}ethyl)-3,4-
dihydropyrazino[2^-bJpyrazin-2(lH)-one; 
7-(2-methyl-4-|f^-lJ2,4-triazol-3-yl)phenyl)-l-(2-(tetrahydi,o-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazuro[293-b3pyra2in-2{lH)-one; 
7-(4-<lH-L^-triazol~5-yl)phenyl)-l-(2-(tetrahydro-2H~pyran-4-yl)ethyl)-3,4-
diliydropv#azino[2,3-b]pyrazin-2(3H)-one; 
l-(l-hj^oxypropan-2-yl)-7-{2-methyl-6'(lH-l,2,4-triazol-3-yl)pyridin-3-yI)-3,4-
dihyj|ropyrazino[2,3-b]pyrazm-2( 1 H)-one; and 

iydroxyethyl)-7-(2-metfcyl-6-(lH-l,2J4-triazol-3-yl)pyridm-3-yl)-3,4-
iydropyrazino[2,3-b]pyrazin-2(lH)-one, 

md phamiaceuticaily acceptable salts, clathrates, solvates, stereoisomers, and tautomers 
thereof. 
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