
CLAIMS 

What is claimed is: 

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

2. Use of a TOR kinase inhibitor in the manufacture of a m:: icament for 
treating non-small cell lung carcinoma or cervical cancer, in a patient a aving non-small 
cell lung carcinoma or cervical cancer characterized by LKBI gene o protein loss or 
mutation wherein the use comprises screening a patient's carcino 	or cancer for the 
presence of LKBI gene or protein loss or mutation, relative to wi . type. 

3. A method for predicting the likelihood of a pa ent having non-small cell 
lung carcinoma or cervical cancer being responsive to TO' 	'nase inhibitor therapy, 
comprising screening said patient's carcinoma or cancer for the presence of LKB1 gene or 
protein loss or mutation, relative to wild type, wherein t e presence of LKB1 gene or 
protein loss or mutation predicts an increased likelihood that TOR kinase inhibitor 
therapy will treat said non-small cell lung carcinom or cervical cancer. 

4. A method for predicting therape 	c efficacy of treatment of a patient 
having non-small cell lung carcinoma or cervi.,1 cancer with a TOR kinase inhibitor, 
comprising screening said patient's carcino 	a or cancer for the presence of LKB1 gene or 
protein loss or mutation, relative to wild t .e, wherein the presence of LKB1 gene or 
protein loss or mutation is predictive of t r erapeutic efficacy of treatment with a TOR 
kinase inhibitor. 

5. Use of a TOR kinas inhibitor in the manufacture of a medicament for 
treating Peutz- Jeghers Syndrome in a patient having Peutz-Jeghers Syndrome 
characterized by LKB1 gene or 'rotein loss or mutation wherein the use comprises 
screening the patient for the p 	sence of LKB1 gene or protein loss or mutation, relative 
to wild type. 
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6. A method for predicting the likelihood of a patient having Peutz-Jeghe 

Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening aid 
patient for the presence of LKB1 gene or protein loss or mutation, relative to wild ype, 
wherein the presence of LKB I gene or protein loss or mutation predicts an inc 	ased 
likelihood that TOR kinase inhibitor therapy will treat said Peutz-Jeghers S 	o 	e. 

7. A method for predicting therapeutic efficacy of treatment . 	a patient 
having Peutz-Jeghers Syndrome with a TOR kinase inhibitor, compris 	screening said 
patient for the presence of LICBI gene or protein loss or mutation, rela' ye to wild type, 
wherein the presence of LKBI gene or protein loss or mutation is pr d ctive of therapeutic 
efficacy of treatment with a TOR kinase inhibitor. 

8. Use of a TOR kinase inhibitor and use of one o 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 	ervical cancer or Peutz- 
Jeghers Syndrome. 

9. A pharmaceutical composition compr ing a TOR kinase inhibitor and one 
or more agents that modulate AMP levels, glucose 	ptake, metabolism or a stress 
response, and a pharmaceutically acceptable can 	r, excipient or diluent. 

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

11. 	Use of a TOR kinase inhibitor in the manufacture of a medicamen 	or 
treating non-small cell lung carcinoma, cervical cancer or Peutz -Jeghers Syndre 	e, in a 
patient having non-small cell lung carcinoma, cervical cancer or Peutz- Jeghe 
Syndrome characterized by a AMPK gene or protein loss or mutation, relati e to wild 
type. 

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

13. A method for predicting the likelihood of a g at ent having non-small cell 
lung carcinoma or cervical cancer being responsive to TO ' kinase inhibitor therapy, 
comprising screening said patient's carcinoma or cance for the presence of AMPK gene 
or protein loss or mutation, relative to wild type, whe 	in the presence of AMPK gene or 
protein loss or mutation predicts an increased likelig ood that TOR kinase inhibitor 
therapy will treat said non-small cell lung carcinor a or cervical cancer. 

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

15. Use of a TOR k 	se inhibitor in the manufacture of a medicament for 
treating Peutz- Jeghers Syndro r e, in a patient having Peutz-Jeghers Syndrome 
characterized by AMPK gen- or protein loss or mutation comprises screening a patient 
for the presence of AMPK 	ene or protein loss or mutation, relative to wild type, and 
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16. A method for predicting the likelihood of a patient having Peutz- Jeghe 

Syndrome being responsive to TOR kinase inhibitor therapy, comprising screenin 	said 
patient for the presence of AMPK gene or protein loss or mutation, relative to w d type, 
wherein the presence of AMPK gene or protein loss or mutation predicts an inr eased 
likelihood that TOR kinase inhibitor therapy will treat said Peutz- Jeghers S 	drome. 

17. A method for predicting therapeutic efficacy of treatment 	a patient 
having Peutz- Jeghers Syndrome with a TOR kinase inhibitor, compris.  g screening said 
patient for the presence of AMPK gene or protein loss or mutation, r• ative to wild type, 
wherein the presence of AMPK gene or protein loss or mutation is • edictive of 
therapeutic efficacy of treatment with a TOR kinase inhibitor. 

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

19. Use of a TOR kinase inhibitor in tie manufacture of a medicament for 
treating non-small cell lung carcinoma or cervi .1 cancer, in a patient having non-small 
cell lung carcinoma or cervical cancer charac 	rized by a reduced level of pAMPK 
protein, AMPK activity, or both wherein th use comprises screening a patient's 
carcinoma or cancer for the presence of a 'educed level of pAMPK protein, AMPK 
activity, or both, relative to wild type. 

20. A method for predict g the likelihood of a patient having non- small cell 
lung carcinoma or cervical cancer se.ng responsive to TOR kinase inhibitor therapy, 
comprising 
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screening said patient's carcinoma or cancer for the presence of a reduced level of 
pAMPK protein, AMPK activity, or both, relative to wild type, wherein the presence of a 
reduced level of pAMPK protein, AMPK activity, or both, predicts an increased 
likelihood that TOR kinase inhibitor therapy will treat said non-small cell lung ca cmoma 
or cervical cancer. 

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

22. Use of a TOR kinase inhibitor in the manufac 	e of a medicament for 
treating Peutz-Jeghers Syndrome, in a patient having Peutz- 	ghers Syndrome 
characterized by a reduced level of pAMPK protein, AMP 	activity, or both, wherein the 
use comprises screening a patient for the presence of a • a' uced level of pAMPK protein, 
AMPK activity, or both, relative to wild type, and ad 	nistering an effective amount of. 

23. A method for predicting the likelih• sd of a patient having Peutz-Jeghers 

Syndrome being responsive to TOR kinase i 	•itor therapy, comprising screening said 
patient for the presence of a reduced level of .AM'PK protein, AMPK activity, or both, 
relative to wild type, wherein the presence if a reduced level of pAMPK protein, AMPK 
activity, or both, predicts an increased 	hood that TOR kinase inhibitor therapy will 
treat said Peutz-Jeghers Syndrome. 

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

25. A kit comprising one or more containers filled with a TOR kina 
inhibitor or a pharmaceutical composition thereof, reagents for detecting a re. ced level 
of pAMPK protein, AMPK activity, or both, relative to wild type, in a patie t's cancer or 
in a patient having a tumor syndrome and instructions for detecting a red 	ed level of 
pAMPK protein and/or AMPK activity in a patient's cancer or in a pati- 	having a tumor 
syndrome. 

26. The use of any one of claims 1-2, 5, 8, 11-12, 15, 	t-19 or 22, the method 
of any one of claims 3-4, 6-7, 13-14, 16-17, 20-21 or 23-24, the .harmaceutical 
composition of claim 9 or the kit of any one of claims 10 or 2 , wherein the TOR kinase 
inhibitor is a compound having the formula (I): 

) 

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

X, Y and Z are at each oc* 	ence independently N or CR3, wherein at least one 
of X, Y and Z is N and at leas t e of X, Y and Z is CR3; 

-A-B-Q- taken toge, er form -CHR4C(0)NH-, -C(0)CHR4NH-, -C(0)NH-, - 
CH2C(0)0-, -C(0)CH20-, 	(0)0- or C(0)NR3; 

L is a direct bt d, NH or 0; 

RI  is H, s 	stituted or unsubstituted Ci_salkyl, substituted or unsubstituted C2-
salkenyl, substi iced or unsubstituted aryl, substituted or unsubstituted heteroaryl, 
substituted or 	substituted cycloalkyl or substituted or unsubstituted heterocyclylalkyl; 
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R2  is H, substituted or unsubstituted Ci_salkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or 
substituted or unsubstituted heterocyclylalkyl; 

R3  is H, substituted or unsubstituted C[ _8alkyl, substituted or unsubstitu - i aryl, 
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl 
substituted or unsubstituted heterocyclylalkyl, -NHR4  or -N(R4)2; and 

R4  is at each occurrence independently substituted or unsubstitut d Ci.galkyl, 
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or 
unsubstituted cycloalkyl, or substituted or unsubstituted heterocyclyylkyl. 

27. 	The use of any one of claims 1-2, 5, 8, 11-12, 15, 	8-19 or 24, the method 
of any one of claims 3-4, 6-7, 13-14, 16-17, 20-21 or 23-24 th pharmaceutical 
composition of claim 9 or the kit of any one of claims 10 or 	5, wherein the TOR kinase 
inhibitor is a compound having the formula (II): / 

/ 

	

(H)  

1 /43.RA 

/ 
or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, tautomer, 

or prodrug thereof, wherein: 

R' is substituted or u 	ubstituted C1 ,8alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted/heteroaryl, substituted or unsubstituted cycloalkyl, or 
substituted or unsubstitut d heterocyclylalkyl; 

-X-A-B-Y- taken together form -N(R2)CH2C(0)NH-, -N(R2)C(0)CH2NH-, 

-N(R2)C(0)NH-, - 	(R2)C=N-, or -C(R2)=CHNH-; 

L is a d rect bond, NH or 0; 
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R2  is substituted or unsubstituted Ci_8alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or 
substituted or unsubstituted heterocyclylalkyl; and 

R3  and R4  are independently H or Ci_salkyl. 

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

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

(III) 

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

RI  is substituted or unsubstituted C I 	alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocyclyl kyl; 

R2  is EI, substituted or unsubs auted C1_8 alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubsti 	ted heterocyclyl, substituted or unsubstituted 

heterocyclylalkyl, substituted o unsubstituted aralkyl, or substituted or unsubstituted 

cycloalkylalkyl; 

R3  and R4  are e 	h independently H, substituted or unsubstituted C1 _8  alkyl, 
substituted or unsubst 	ted aryl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted hetero yclyl, substituted or unsubstituted heterocyclylalkyl, substituted or 
unsubstituted araly 1, substituted or unsubstituted cycloalkylalkyl, or R3  and R4, together 
with 
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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 a 	attached, 
form a substituted or unsubstituted heterocyclyl. 

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

(IV) 

or a pharmaceutically acceptable salt, c . 	ate, solvate, stereoisomer, tautomer, 
or prodrug thereof, wherein: 

R I  is substituted or unsubstituted • ..8 alkyl, substituted or unsubstituted aryl, 
substituted or unsubstituted cycloalkyl, 	bstituted or unsubstituted heterocyclyl, or 
substituted or unsubstituted heterocycl lalkyl; 

R2  is H, substituted or unsubstituted C1 _8  alkyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubsf 	ted heterocyclyl, substituted or unsubstituted 

heterocyclylalkyl, substituted Qr unsubstituted aralkyl, or substituted or unsubstituted 

cycloalkylalkyl; 

R3  is H, or a su 	tituted or unsubstituted C1.8  alkyl. 
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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, cervical cancer or Peutz-Jeghers Syndrome, in a patient having 
non-small cell lung carcinoma, cervical cancer or Peutz-Jeghers Syndrome characterized by a 
LKB1 gene loss, LKB1 	protein loss, LKB1 gene mutation, or LKB1 	protein mutation, 
relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula (111): 

R2  
R3  

R1  N N RI 

/7` 
N 	N 	0 H 

(III) 
or a 	pharmaceutically acceptable salt, clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted C1 _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 C1 _8  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 Ci_8 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 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): 

R2  

R1,___,,,,,,,..„.
„„N N 0 

---..„„ ,----- 
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C1 _8  alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 
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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 	C t .8 	alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 	 6-( 4-( I H- I ,2,4-triazo 1-5-yl)pheny1)-3 - 
( cyclohexylmethyl)-3,4-dihydropyrazino[2,3 -b]pyrazin-2( 1 H)-one, 	(R )-6-(44 1H- I ,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( I H)-one 	or 
744-hydroxypheny1)- 1 -(3 -methoxybenzyI)-3,4-dihydropyrazino [2,3-b]pyrazin-2( 1 H)-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 LKB I gene loss, LKB I protein loss, LKB I 
gene mutation, or LKB1 protein mutation, relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2  
R3  

R1  N N R4  

\ N/\ N,-'
O 

H 
(III) 

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

R I  is substituted or unsubstituted C1 _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 C1-8 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 C1 _5  alkyl, 
substituted 	or unsubstituted 	aryl, 	substituted 	or unsubstituted 	cycloalkyl, 	substituted or 
unsubstituted 	heterocyclyl, 	substituted 	or unsubstituted 	heterocyclylalkyl, 	substituted or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or 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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RZ  

R1  N 0 

"--...,,,, 	„----- 
N 	N 	R3  

H 
(IV) 

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

R I  is substituted or unsubstituted Ci_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 C1 ..8  alkyl, substituted or unsubstituted 
cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	substituted 	or 	unsubstituted 
heterocyclylalkyl, 	substituted 	or 	unsubstituted 	aralkyl, 	or 	substituted 	or 	unsubstituted 
cycloalkylalkyl; 

R 3 	is 	H, 	or 	a 	substituted 	or 	unsubstituted 	C1.3 	alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-14yrazin-2( 1H)-one, 	 6-(4-( 1 H-1 ,2,4-triazol-5-y1 )phenyI)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yOphenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-143-methoxybenzy0-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one. 

3. 	An in vitro method for predicting the likelihood of a patient having non-small cell 
lung carcinoma or cervical cancer being responsive to TOR kinase inhibitor therapy, 
comprising screening said patient's carcinoma or cancer for the presence of a LKB1 gene 
loss, LKB1 protein loss, LKB1 gene mutation, or LICB1 protein mutation, relative to wild 
type, wherein the presence of LKB I 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 a compound having the formula (IH): 

R2  
3 

R 
'',.. 

NN R4  

1---....„,,  .../.1  
N 	 0 N 

H 
(III) 

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

R I  is substituted or unsubstituted C1.8 alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is FL substituted or unsubstituted C1.8 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 C1.5 alkyl, 
substituted 	or 	unsubstituted 	aryl, 	substituted 	or unsubstituted 	cycloalkyl, 	substituted 	or 
unsubstituted 	heterocyclyl, 	substituted 	or 	unsubstituted 	heterocyclylalkyl, 	substituted 	or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or 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): 

R2  

R1 	N 
----„ 

N
''i;- 

"-----,,, ,--v  
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C1.8 alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1.8 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 C1.8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy0-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-(I H-1,2,4-triazol-5-yl)pheny1)-3- 
( cyclohexylmethyl)-3,4-di h ydropyrazino [2,3-b] pyrazi n-2(1 H)-on e, 	(R)-6-(441H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-13]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(11-1)-one. 

4. 	An in vitro method for predicting therapeutic efficacy of treatment of a patient having 
non-small cell lung carcinoma or cervical cancer with a TOR kinase inhibitor, comprising 
screening said patient's carcinoma or cancer for the presence of a LKB1 gene loss, LKB1 
protein loss, LKB1 gene mutation, or LKB 1 protein mutation, relative to wild type, wherein 
the presence of LKB1 gene loss, LKB 1 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 a compound having the formula (III): 

R2  
3 

Ri
N\/ 

N N R4  

--- -----„,, ..-# 	„.......-,kt......* 
 N... 

N 	0 
H 

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

R' is substituted or unsubstituted Chs alkyl, substituted or unsubstituted 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 	substituted 	or 	unsubstituted 
cycloalkylalkyl; 

R3  and R4  are each independently H, substituted or unsubstituted C14 alkyl, 
substituted 	or 	unsubstituted 	aryl, 	substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 
unsubstituted 	heterocyclyl, 	substituted 	or unsubstituted 	hcterocyclylalkyl, 	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 are 
attached, form a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 

RZ  

R I 	N 0 
''''--..,------- .."--,,, 

"..,„. 	„..-7"--„,,,,.  ...„...----\„.. 
N 	N 	R3  

H 
(IV) 

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

R I  is substituted or unsubstituted C1-8 alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1 ,8  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 C1 .8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-(1H-1,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(I H)-one, 	(R)-6-(4 -( 1 H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

5. 	Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz- 
Jeghers Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by a LKB1 
gene loss, LKBI protein loss, LKB1 gene mutation, or LICB1 protein mutation wherein the 
use comprises screening the patient for the presence of LKBI gene loss, LKBI protein loss, 
LKB1 gene mutation, or LKBI protein mutation, relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula H10: 
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R2  

R3  

R1 	N N R4  
---,,,, 

---,,,.. ,..--" 	„.......- 
N 	N 	0 

H 
OM 

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

R1  is substituted or unsubstituted 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 C1 _8  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 1-1, substituted or unsubstituted C1 _8  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 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): 

R2  

R1  N N 0 

*----,,, ."---........, 
N 	N 	R3  

H 
(IV) 

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

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

R2  is H, substituted or unsubstituted C1 _8  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 C i_g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-1Thyrazin-2(1H)-one, 	 6-(4-( 1H-1,2,4-tri azol-5-yOphenyl)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 	(R)-6-(4-(1 H-1,2,4- 
triazol-5-y1 )pheny1)-34 cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 
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6. 	An in vitro method for predicting the likelihood of a patient having Peutz-Jeghers 
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening said 
patient for the presence of a LKB1 gene loss, LKB1 protein loss, LKB1 gene mutation, or 
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 Peutz-Jeghers Syndrome, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2  
3 

R1  N N R4  

---..,,,, 	.- N....---- 
N 

,....„.."..,"-><„,..‘, 
0 H 

(111) 
or a 	pharmaceutically acceptable 	salt, 	clathrate, 	solvate, 	stereoisomer, 	or 

tautomer thereof, wherein: 
R I  is substituted or unsubstituted C1 ..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 Cks 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 Ck8 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 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): 

R2  

R1 N N 0 

-----,,, .....7\..,  ____/\.., 
N 	N 	R3  

H 
(IV) 

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

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

R2  is H, substituted or unsubstituted Ci_8 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 C1 _8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3.4- 
dihydropyrazino[2,3-b]pyrazin-2(11-1)-one, 	 644-0 H-1,2,4-triazol-5-yllphcny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 11-1)-one, 	(R)-644-(111-1,2,4- 
triazol-5-y1 )phen yI)-3-(cycl oh exylm ethyl )-3,4-di hydropyrazino[2,3-b]pyrazi n-2(1 H )- on e 	or 
7-14-hydroxyph en y1)-1-(3-m etho xyb enzyI)-3,4-d ihydropyrazino[2,3-b]pyrazin-2 (111)-one. 

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

R2  

R3  
R1 	N N R4  

-...,.. 

`--,,,,, 	,--- „.„...-% 
N 	N 	0 

H 
(III) 

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

R' is substituted or unsubstituted C1_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 C i ..8  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 C1 .8  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 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): 

142 



R2  

Ri  
-
Nz N 0  

3.2-..,.., 	....:x...„,,,  ...„....---\,,, 
N 	N 	R3  

H 
(IV) 

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

Ft' is substituted or unsubstituted C1_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 C l _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 C1 ..8  alkyl 
and wherein the TOR kinase inhibitor is not 644-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropymzino[2,3-b]pyrazin-2(1H)-one, 	 6444 1H-1,2,4-triazol-5-y1 1phenyl)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-y1)phenyl)-3-(cyclohexylinethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzyl )-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H )-one. 

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

R2  
3 

R1..„..„,„„„,,N...„......„N R4 

N N 0 
H 

(111) 
or a pharmaceutically acceptable salt, clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted C1 .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 C14, 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 C1_8 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 
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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): 

R2  

RI N N 0 

-----,,, ,./. 
N N 	R3  

H 
(IV) 

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

R I  is substituted or unsubstituted C i _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 C1_8 alkyl, substituted or unsubstituted 
cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	substituted 	or 	unsubstituted 
heterocyclylalkyl, 	substituted 	or 	unsubstituted 	aralkyl, 	or 	substituted 	or 	unsubstituted 
cycloalkylalkyl; 

R 3  is H, or a substituted or unsubstituted C r8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydmpyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-(1. H-1,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yl)pheny1)-3-( cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxyphenyl)-1-(3-methox ybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

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

R2  
R 3  

R1..„
..„.„,___

__,N 
----,,, 

N R4 

s"--,,,,  ../..-- 
N 	 0 N 

H 
(III) 

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

R I  is substituted or unsubstituted C1.8 alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1.8 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 C1_8 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 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): 

R2  

R1  N 
",..,,,.. 

N
''' -H--. 0 

",.....„. .....----- 
N 	N 	R3  

H 
(IV) 

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

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

R2  is H, substituted or unsubstituted C1 ..5  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 Ci-s alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2( I I-1)-one, 	 6444 1H-1,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	(R)-6-(44 1H-1,2,4- 
triazol-5-y1 )pheny1)-3-( cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 11-1)-one 	or 
7-(4-hydroxypheny1)- 1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1H)-one. 

10. 	A kit comprising one or more containers filled with a TOR kinase inhibitor or a 
pharmaceutical composition thereof, reagents for detecting a LKB I gene loss, LKBI protein 
loss, LKBI gene mutation, or LKBI protein mutation, an AMPK gene loss, AMPK protein 
loss, AMPK gene mutation, or AMPK protein mutation, or both, relative to wild type, in a 
patient's cancer or in a patient having a tumor syndrome and instructions for detecting LKB1 
gene loss, LKBI protein loss, LKBI gene mutation, or LKBI protein mutation, AMPK gene 
loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation, or both, in a 
patient's cancer or in a patient having a tumor syndrome, 
wherein the TOR kinase inhibitor is a compound having the formula (111): 
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R 
3 

R1 	N N R4  
''\------- ''4-..., 

N N 0 
H 

(III) 
or a 	pharmaceutically acceptable salt, 	clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted Ci_s alkyl, substituted or unsubstituted aryl, 

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

R2  is H, substituted or unsubstituted C i ,,, 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 C1_8 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 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): 

R2  

R N
/z 

N 0 
 

"--.,,,.. 	,../ 
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C1_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 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 C1-8 alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyI)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-(1H- I ,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1 I-1)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-( 4-11 ydro xyphen yI)-1-(3-metho x ybenzy1)-3 ,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one. 
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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 having 
non-small cell lung carcinoma, cervical cancer or Peutz- Jeghers Syndrome characterized by 
an AMPK gene loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation, 
relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula (111): 

R2 

R3  
R1 

 ..-11\-------  
N 

.14--..,, 
N R 4  

---.., 	,----11  
N 	 0 N 

H 
(III) 

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

R I  is substituted or unsubstituted Ci_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 C1_5 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 C1_8 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 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 foi 	inula (IV): 

R2 

R1 0 N
,./v N .,e- 

"--..,,,, 	2./ „.„..----,...„. 
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C1 ..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 C1_8 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 C i _s alkyl 
and wherein the TOR kinase inhibitor is not 644-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-(1H-1,2,4-triazol-5-y1)phen y1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazi no [2,3 -b]pyrazin-2( 1 H)-one, 	(R)-6-(4-(1 H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazi no[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-14yrazin-2(1H)-one. 

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

R2  

1 
3 

R1  N N R4  

NN 0 
H 

(III) 
or a phannaceutically 	acceptable salt, 	clathrate, 	solvate, 	stereoisomer, 	or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted C1_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 C14 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 C1 ..8  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, fonn 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, fonn a substituted or unsubstituted heterocyclyl, 
or a compound having the formula (IV): 
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R2  

R1  N N 0 

",,,,..., 	,---- 
N 	N 	R3  

H 
(IV) 

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

R I  is substituted or unsubstituted C1_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 C1 .8  alkyl, substituted or unsubstituted 
cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	substituted 	or 	unsubstituted 
heterocyclylalkyl, 	substituted 	or 	unsubstituted 	aralkyl, 	or 	substituted 	or 	unsubstituted 
cycloalkylalkyl; 

R3  is El, or a substituted or unsubstituted C l  _s  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-( 1H-1,2,4-triazol-5-yl)phenyl)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino [2,3-b]pyrazin-2( 1 H )-one, 	(R)-6-(4-(1 H-1,2,4- 
triazol-5-yl)pheny1)-3 -(cyclohexylmethyl )-3,4-dihydropyrazino[2,3-b]pyrazin-2( 1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(IH)-one. 

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

R2  
3 

R1 N N R1  

N N 0 
H 

(III) 
or a 	pharmaceutically 	acceptable 	salt, 	clathrate, 	solvate, 	stereoisomer, 	or 

tautomer thereof, wherein: 
R I  is substituted or unsubstituted C1_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 C1 _8  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 C1_8 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 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): 

R2  

R1 	N ,,, N 	0 
------- 

---...„,. „..---1  
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C1 _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 Ci_8 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 C1 ,8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino [2,3 -b]pyrazin-2 (1H)- on e, 	6-(4-(1H-1,2,4-triazol-5-yepheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one, 	(R)-6-(4-(1H-1,2,4- 
tri azol-5 -yl)ph en yI)-3 -(cyclohexylmethyl)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one 	or 
7-(4 -hydroxypheny1)-1 -(3-m etho xyb enzy1)-3 ,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)- one. 

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

R2  
3 

R N N R4  

N N 0 H 
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or a 	pharmaceutically 	acceptable 	salt, 	clathrate, 	solvate, 	stereoisomer, or 
tautomer thereof, wherein: 

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

R2  is H, substituted or unsubstituted C1 ..8  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 CI_N 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 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): 

R2  

R1  N N 0 

--.„, ,...-x--  ...„...-----..„,„ 
N 	N 	R3  

H 
(IV) 

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

R I  is substituted or unsubstituted C1 _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 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 C1 _8  alkyl 
and wherein the TOR kinase inhibitor is not 644-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(11-1)-one, 	 6-(4-(1H-1,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, 	(R)-6-(4-( I H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(I H)-one 	or 
7-(4-hydroxyphenyI)- 1-(3 -methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2( 11-1)-one. 

15. 	Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz- 
Jeghcrs Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by an AMPK 
gene loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation comprises 
screening a patient for the presence of AMPK gene loss, AMPK protein loss, AMPK gene 
mutation, or AMPK protein mutation, relative to wild type, 
wherein the TOR kinase inhibitor is a compound having the formula (111): 
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R2  
3 

R1  N N R4  

N N 0 
H 

(III) 

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

R' is substituted or unsubstituted C1_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 C1_8 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 CH3 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 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): 

R2  

R N 	0 N
\/ 

--..,,,, 	...."-----„, ....„-----..,...., 
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C1-8 alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1_8 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 C i _x  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 	 644-(1 H-1,2,4-triazol-5-y1 )pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(114)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yOpheny1)-3-(cyclohexylinethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydro xypheny1)-1 -(3 -methox yben zyI)-3,4-dihydropyrazino[2,3 -1)] pyrazin-2( 11-1)-one. 
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16. 	An in vitro method for predicting the likelihood of a patient having Peutz-Jeghers 
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening said 
patient for the presence of an AMPK gene loss, AMPK protein loss, AMPK gene mutation, 
or AMPK protein mutation, relative to wild type, wherein the presence of AMPK gene loss, 
AMPK protein loss, AMPK gene mutation, or AMPK protein mutation predicts an increased 
likelihood that TOR kinase inhibitor therapy will treat said Peutz- Jeghers Syndrome, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2  
R3  

R1,„,..‘„,.......
, N N R4  

`-,,, 	„...--- .„....„.-- 
N 	N 	0 

H 
(III) 

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

R 1  is substituted or unsubstituted Chs alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1_8 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 Ci_s alkyl, 
substituted 	or unsubstituted 	aryl, 	substituted or unsubstituted cycloalkyl, 	substituted or 
unsubstituted 	heterocyclyl, 	substituted 	or 	unsubstituted 	heterocyclylalkyl, 	substituted 	or 
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or 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): 

R2  

R1 	 N N
-, 

0 
 

"--„, 	...."---...,, ........„---..„„ 
N 	N 	R3  

H 
(IV) 

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

R1  is substituted or unsubstituted C1 _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 C14 alkyl, substituted or unsubstituted 
cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	substituted 	or 	unsubstituted 
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heterocyclylalkyl, 	substituted 	or 	unsubstitutcd 	aralkyl, 	or 	substituted 	or 	unsubstituted 
cycloalkylalkyl; 

R3  is H, or a substituted or unsubstituted C H; alkyl 
and wherein the TOR kinase inhibitor is not 644-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 	 6-(4-(1H-1,2,4-triazol-5-yOpheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-h]pyrazin-2(1H)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol -5- yl)pheny1)-3-(cyclohexylm ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
744-hydro xyphenyl)-1-(3-metho x ybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H )-one. 

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

R2  
3 

R1 	N R4  
--

N 

\N/\ 
 
N "  0 
H 

(M) 
or a pharmaceutically 	acceptable salt, 	clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R I  is substituted or unsubstituted C1_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 C1_8 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 C1_8 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 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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R2  

R
1 --\...-------N 

N 
....."--,;-------- 

0 

'-..,,,, 	„..--,---....„., .„....-----....,.., 
N 	N 	R3  

H 
(IV) 

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

R I  is substituted or unsubstituted C1 _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 C1 ..8  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 C1 ..8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-443-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	6-( 4-(1H-1,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3 ,4-dihydropyrazino [2,3-b]pyrazin-2( 1 H)-one, 	(R)-6-(441H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one. 

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

R2  

1 R3  
R1,..____________,N -..,, 

N R4 

'`..„.., 	......7\,,  „.. 
N 	N 	0 

H 
(III) 

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

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

R2  is H, substituted or unsubstituted Ci_s 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 Ci_8 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 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): 

R2  

R1  N N..„
..„.,..„7„.....;,0 

---,,, .„---- 
N 	N 	R3  

H 
(IV) 

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

R' is substituted or unsubstituted C 1 _8  alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1_8 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 C i _s alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyI)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(IH)-one, 	 6444 1H-1,2,4-triazol-5-yllpheny1)-3- 
(cyclohexylm ethyl)-3,4-d ihydropyrazino[2,3-b]pyraz in-2( 1 H)-one, 	(R )-6-(4-(1 H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

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

R2  
3 

Fe 	N N R4  
---..„„, 

"N„.„,.. 	,--- 
N N 

.......,,,, 
0 

H 
(III) 

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

R I  is substituted or unsubstituted C,..8  alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 
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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, 	or 	substituted 	or 	unsubstituted 
cycloalkylalkyl; 

R3  and R4  are each independently H, substituted or unsubstituted C1 ..8  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 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 (1V): 

Rz  

R1  N 0 

%--..„,,,_ --y---,.. „.„-------„.„. 
N 	N 	R3  H 

(IV) 
or a 	pharmaceutically acceptable 	salt, clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
RI  is substituted or unsubstituted C1-8 alkyl, substituted or unsubstituted aryl, 

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

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

R. 3  is H, or a substituted or unsubstituted C1..8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	 6-(4-(1H-1,2,4-triazol-5-yOphenyl )-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(IH)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

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

reduced level of pAMPK protein, AMPK activity, or both, predicts an increased likelihood 
that TOR kinase inhibitor therapy will treat said non-small cell lung carcinoma or cervical 
cancer, 

wherein the TOR kinase inhibitor is a compound having the formula OW: 
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R3 

R1,.......‘„,.........,,,N N R4 

N N 0 
H 

(III) 
or a 	pharmaceutically acceptable 	salt, 	clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted C i _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 Ci_s 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 C14 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 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): 

R2  

R1  N N 0 

"--,,,... 	,-----. 
N 	N 	R3  

H 
(IV) 

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

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

R2  is H, substituted or unsubstituted C1_8 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 C14  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2( 1 H)-one, 	 6-(4-(1H-1,2,4-triazol-5-yOphenyl)-3- 
(cyclohexylm ethyl )-3,4-dihydropyrazino [2,3 -b]pyrazin-2( 1 H)-one, 	(R)-6-(4-(1 H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(11-)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one. 
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21. 	An in vitro method for predicting therapeutic efficacy of treatment of a patient having 
non-small cell lung carcinoma or cervical cancer with a TOR kinase inhibitor, comprising 
screening said patient's carcinoma or cancer for the presence of a reduced level of pAMPK 
protein, AMPK activity, or both, relative to wild type, wherein the presence of a reduced 
level of pAMPK protein, AMPK activity, or both, is predictive of therapeutic efficacy of 
treatment with a TOR kinase inhibitor, 
wherein the TOR kinase inhibitor is a compound having the formula (III): 

R2  
R3  

R1....
‘„,„„„......

N ---,.. N R4  

\,...„ 	.„--- ......* 
N 	N 	0 

H 
(III) 

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

R I  is substituted or unsubstituted C 1 _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 C143  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 C1_8 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, fonn 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): 

R2  

R1 N N 0 

"...,,,.. 	„...;;.-----  
N 

---,...., 
N 

„......--"\,, 
R3  

H 
(IV) 

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

R I  is substituted or unsubstituted C1_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 C1 :8  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 C1 ..8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(I H )-one, 	 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3- 
(cyclohexylinethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	(R)-6-(4-(I H-I,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylm eth y1)-3 ,4-d ihydropyrazino[2,3-b]pyrazin-2( 1 H )-one 	or 
7-(4-hydroxyphenyl )- I -(3-methoxybenzyl)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one. 

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

R2  
3 

R1  N N R4  

N N 0 
H 

MO 
or a 	pharmaceutically 	acceptable salt, 	clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
Fe is substituted or unsubstituted C1.8 alkyl, substituted or unsubstituted aryl, 

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

R2  is H, substituted or unsubstituted C1 _8  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 C1_8 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 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): 

R2  

R1 	N N 	0 
--..„,... 

"--..„.„ 	.....x.---1"..„,„  
N 	N 	R3  

H 
(IV) 
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or a 	pharmaceutically 	acceptable salt, 	clathrate, 	solvate, 	stereoisomer, or 
tautomer thereof, wherein: 

R I  is substituted or unsubstituted C1 .5  alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted Ci-s 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 C i _g alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-443-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-b] pyrazin-2(1 I-1)-one, 	 6-(4-(1H-1,2,4-triazol-5-yl)pheny1)-3- 
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 	(R)-6-(4-( 1H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-1Thyrazin-2(I H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

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

R2  

R3  
R1  N N R4  

N N 0 
H 

MO 
or a 	pharmaceutically 	acceptable salt, 	clathrate, 	solvate, 	stereoisomer, 	or 

tautomer thereof, wherein: 
R I  is substituted or unsubstituted Ci_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 Ci-s 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 C14 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 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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R2  

R1 N N 
'''/-# 0 

"-..,,,, ...."\,..,„ ........."-.....„ 
N 	N 	R3  H 

(IV) 
or a pharmaceutically acceptable salt, 	clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted Ci_s alkyl, substituted or unsubstituted aryl, 

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

R2  is H, substituted or unsubstituted C1 _8  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 C I -8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(11-1)-one, 	 6444 1H-1,2,4-triazol-5-yl)phen yI)-3- 
(cycl ohexylm ethyl)-3,4 -d ihydropyrazino[2,3 -b]pyrazin-2( 11-1)-o n e, 	( R )-6-(4-(1 H-1,2,4- 
triazol-5-yl)pheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxyphcny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

24. 	An in vitro method for predicting therapeutic efficacy of treatment of a patient having 
Peutz-Jeghers Syndrome with a TOR kinase inhibitor, comprising screening said patient for 
the presence of a reduced level of pAMPK protein, AMPK activity, or both, relative to wild 
type, wherein the presence of a reduced level of pAMPK protein, AMPK activity, or both, is 
predictive of therapeutic efficacy of treatment with a TOR kinase inhibitor, and 
wherein the TOR kinase inhibitor is a compound having the formula (111): 

R2  
3 

R1,,,,,,..______N„,„,....,..,______„N R4 

N N 0 H 
(IWI) 

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

R' is substituted or unsubstituted C1_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 C1 ,8  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 C1_8 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 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 foi 	inula (IV): 

R2  

R1  N 
--„,... 

N ..„‘„7- 0 

"--.,,,,, 	,.---- 
N 	N 	R3  H 

(IV) 

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

R1  is substituted or unsubstituted C1 	alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1_8 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 C1 ..8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-4-(3-methoxybenzyl)-3,4- 
dihydropyrazino[2,3-1Thyrazin-2(1H)-one, 	 6-( 4-( 1H-1,2,4-triazol-5-yl)pheny1)-3- 
(cycloh ex ylmethyl)-3,4 -dihydropyrazino[2,3-b]pyrazin-2( 1 I-1)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yOphen yl)-3-( cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxypheny1)-1-(3-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(I H)-one. 

25. 	A kit comprising one or more containers filled with a TOR kinase inhibitor or a 
pharmaceutical composition thereof, reagents for detecting a reduced level of pAMPK 
protein, AMPK activity, or both, relative to wild type, in a patient's cancer or in a patient 
having a tumor syndrome and instructions for detecting a reduced level of pAMPK protein 
and/or AMPK activity in a patient's cancer or in a patient having a tumor syndrome, 
wherein the TOR kinase inhibitor is a compound having the formula (111): 

R2  
R3  

R1.______,______
__..N N R4 

."--.,...., ..„..-/ 
.e.<\„,  

N 	N 	0 H 
(III) 

or a pharmaceutically acceptable 	salt, 	clathrate, 	solvate, 	stereoisomer, 	or 
tautomer thereof, wherein: 
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R I  is substituted or unsubstituted C 1 ,8  alkyl, substituted or unsubstituted aryl, 
substituted 	or 	unsubstituted 	cycloalkyl, 	substituted 	or 	unsubstituted 	heterocyclyl, 	or 
substituted or unsubstituted heterocyclylalkyl; 

R2  is H, substituted or unsubstituted C1_8 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 C1_8 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 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 foi 	inula (IV): 

R2  

R1 	N 
-..„„„ 

N„,
,,,,....p..<..

„0 

"---,,,, 	„....7---„,„  N 	N 	R3  
H 

(IV) 
or a pharmaceutically 	acceptable salt, 	clathrate, 	solvate, 	stereoisomer, or 

tautomer thereof, wherein: 
R' is substituted or unsubstituted C1_8 alkyl, substituted or unsubstituted aryl, 

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

R2  is 1-1, substituted or unsubstituted C1 ,8  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 C1 _8  alkyl 
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny1)-443-methoxybenzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(111)-one, 	 6-(4-(1H-1,2,4-triazol-5-y1 )pheny1)-3 - 
(cycloh ex ylm ethyl)-3,4-dihydrop yrazino[2,3-b]pyrazin-2(1H)-one, 	(R)-6-(4-(1H-1,2,4- 
triazol-5-yOpheny1)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one 	or 
7-(4-hydroxyphenyl)-143-methoxybenzy1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one. 

26. 	The use of any one of claims I, 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: 
6-(1H-pyrrolo[2,3-b]pyridin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-yHethyl )-3,4-
dihydropyrazino[2,3-b]pyrazin-2( I I-1)-one; 
6-( 4-methy1-6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-4-((tetrahydro-2H-pyran-4-yOmethyl)-3,4- 
dihydropyrazino[2,3-1Thyrazin-2( I H)-one; 
6-(5-fluoro-2-methyl-44 I H-1 ,2,4-triazol-3-yl)pheny1)-4-((trans-4- 
in ethoxycyclohexyl )methyl )-3,4-dihydropyrazino[2,3-b]pyrazin-2( I H)-one; 
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6-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yOpheny1)-4-((eis-4-methoxycyclohexyl)methyl)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-4-((trans-4-methoxycyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(5-fluoro-2-methy1-4-(1H-1 ,2,4-triazol-3-yl)pheny1)-4-((trans-4-
hydroxycyclohexypmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yl)pyri din-3 -y1)-4-((cis-4-methoxycyelohexyl)methyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yepyri din-3 -y1)-4-((trans-4-hydroxycyclohexy0m ethyl)-3,4-
dihydropyrazino[2,3-b] pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3 -yl)pyridin-3 -y1)-4-(eis-4-hydroxycyclohexyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yepyridin-3-y1)-4-((eis-4-hydroxycyclohexyHmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(I H)-one; 
6-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3 -yl)pheny1)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yOpyridin-3-y1)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yepyridin-3-y1)-4-(trans-4-hydroxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(5-fluoro-2-methy1-4-(1H-1 ,2,4-triazol-3-yl)pheny1)-4-((eis-4-hydroxycyclohexyl)methyl)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3 -y1)-4-(cis-4-methoxycyclohexyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yepyridin-3 -y0-4-(2-methoxyethyl)-3,4-dihydropyrazi no [2,3-
b]pyrazin-2(1 H)-one; 
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1)-4-isopropy1-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
6-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yflpheny1)-4-(eis-4-hydroxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(5-fluoro-2-methyl 4 (1H 1,2,4-triazol-3 -yl)pheny1)-4-(eis-4-methoxycyclohexyl)-3,4- 
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
6-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yl)pheny1)-4-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(1H-1,2,4-triazol-3-yOpyridin-3-y1)-4-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino [2,3 -Npyrazin-2 (1H)-one; 
646-0 H-1,2,4-triazol-3 -yepyridin-3 -y1)-4-ethy1-3,4-dihydropyrazino [2,3-b]pyrazin-2(1H)-
one; 
6-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yl)pheny1)-4-(trans-4-hydroxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(5-fluoro-2-methyl-4-(1H-1 ,2,4-triazol-3-yepheny1)-4-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(5-fluoro-2-methyl-4-0 H-1,2,4-triazol-3-yOphenyl)-4-isopropy1-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-on e; 
4-ethyl-6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yOpheny1)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
6-(3-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yepheny1)-4-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(3 -fluoro-2-m ethy1-4-(1H-1,2,4-triazo1-3-yepheny1)-4-(eis-4-methoxycyclohexyl)-3,4-
dihydropyrazi no [2,3-b]pyrazin-2(1H)-one; 
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6-(3-fluoro-2-methyl-4-(1H-1 ,2,4-triazol-3-yl)pheny1)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-(2-methoxyethyl)-6-(4-methy1-6-(1H-1,2,4-triazol-3-yepyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(3-(1H-1,2,4-triazol-5-yl)pheny1)-4-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
5-(842-methoxyethyl)-6-oxo-5,6,7,8-tetrahydropyraz no [2,3-b]pyrazin-2-y1)-4-
methylpicolinamide; 
3-(6-oxo-8-(2-(tetrahydro-2H-pyran-4-yeethyl)-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-
yebenzamide; 
3-(6-oxo-8-(2-(tetrahydro-2H-pyran-4-yHethyl)-5,6,7,8-tetrahydropyrazino[2,3-b]pyraz n-2-
yObenzonitrile; 
5-(8-(trans-4-metboxycyclohexyl)-6-oxo-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-y1)-4-
methylpicolinamide; 
6-(1 H-imidazo [4,5-b]pyridin-6-y1)-4-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino [2,3 -Npyrazin-2(114)-one; 
6-(1H-indazol-6-y1)-4-(2-(tetrahydro-2H-nyran-4-yeethyl)-3 ,4-dihydropyrazmo [2,3 - 
b]pyrazin-2(1H)-one; 
4-((1R,3S)-3-methoxycyclopenty1)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yepyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-((1S,3R)-3-methoxycyclopenty1)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yepyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-((1R,3R)-3-methoxycyclopenty0-6-(2-methy1-6-(4H-1 ,2,4-triazol-3-yepyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-((1S,3S)-3-metboxycyclopenty1)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-ethy1-6-(2-methy1-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-dihydropyrazino [2,3- 
b]pyrazin-2(1 H)-one; 
6-(1H-pyrrolo[2,3-b]pyridin-5-y1)-4-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(1H-indo1-6-y1)-4-(2-(tetrahydro-2H-pyran-4-yDethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
6-(1H-indo1-5-y1)-4-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
4-(((lR,3S)-3-methoxycyclopentyl)methyl)-6-(2-methyl-6-(4H-1,2,4-triazol-3-yepyridin-3-
y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-(((1S,3R)-3-methoxycyclopentyl)m ethyl)-6-(2-methy1-6-(4H-1,2,4-triazol-3-Apyridin-3-
yI)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
6-(3-fluoro-2-m ethy1-4-(4H-1,2,4-triazol-3-yepheny1)-4-(2-(tetrahydro-2H-pyran-4-yeethyl)- 
3,4-dihydropyrazino [2,3 -b]pyrazin-2( I H)-one; 
6-(3-fluoro-2-methy1-4-(4H-1,2,4-triazol-3-yepheny0-4-(2-methoxyethy0-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
3,3-dimethy1-6-(4-methy1-6-(4H-1,2,4-triazol-3-yOpyri din-3-yI)-4-((tetrahydro-2H-pyran-4-
yHmethyl)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
6-(6-(2-hydroxypropan-2-yOpyridin-3-y1)-44( I R,3S)-3-methoxycyclopenty1)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-y1)pyridin-3-y1)-4-((1S,3R)-3-methoxycyclopenty1)-3,4-
dihydropyrazino[2,3-13]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yepyridin-3-y1)-4-(((1S,3S)-3-methoxycyclopentyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
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6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(((1R,3R)-3-methoxycyclopentyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-44(1S,3S)-3-methoxycyclopenty1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-y1)pyridin-3-y1)-4-((1R,3R)-3-methoxycyclopenty1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyri din-3-y1)-4-(((1R,3 S)-3-methoxycyclopentyl)nethyl)-3,4-
dihydropyrazino [2,3 -Npyrazin-2(i H)-one; 
6-(6-(2-hydroxypropan-2-yOpyridin-3-y1)-44(1S,3R)-3-methoxycyclopentypmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(3 -fluoro-4-(4H-1,2,4-triazol-3 -yl)pheny1)-4-(2-m ethoxyethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
6-(3-fluoro-4-(4H-1,2,4-triazol-3-yflpheny1)-4-(2-(tetrahydro-211-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
71-(2-methy1-4-(4H-1,2,4-triazol-3-yepheny1)-1'-((tetrahydro-2H-pyran-4-yOmethyl)-1'H-
spiro [cyclopentane-1,2'-pyrazino [2,3-b]pyrazin]-314'H)-one; 
7'-(2-methy1-4-(4H-1,2,4-triazol-3-yl)pheny1)-1'-((tetrahydro-2H-pyran-4-yOmethyl)-1'H-
spiro[cyclobutane-1,2'-pyrazino[2,3-b]pyrazin]-3'(4E)-one; 
4-(cyclopropylmethyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3 -y1)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
7'-(2-methyl-4-(4H-1,2,4-triazol-3-yepheny1)-1 TI-spiro [cyclopentane-1,2'-pyrazino [2,3 - 
b]pyrazin]-3'(4'H)-one; 
7'-(2-methy1-4-(4H-1,2,44 azol-3-yepheny1)-1'H-spiro [cyclobutane-1,2'-pyrazino [2,3-
b]pyrazin]-3'(4'H)-one; 
7'-(2-methy1-4-(4H-1,2,44 azol-3-yl)pheny1)-1'H-spiro[cyclopropane-1,2'-pyrazino[2,3-
b]pyrazin]-3'(4'H)-one; 
(R)-6-(4-(4H-1,2,4-tri azol-3-yl)pheny1)-4-((tetrahydrofuran-2-yemethyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
(S)-6-(4-(4H-1,2,4-triazol-3-yl)pheny1)-4-((tetrahydrofuran-2-yemethyl)-3,4-
dihydropyrazino[2,3-14yrazin-2(1H)-one; 
6-(1H-indazol-5-y1)-4-(2-(tetrahydro-2H-pyran-4-ypethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2 (1H)-one; 
4-(6-oxo-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetrahydropyrazino [2,3-b]pyrazin-2-
yl)benzamide; 
4-(2-methoxyethyl)-3,3 -dimethy1-6-(2-methy1-4-(4H-1,2,4-triazol-3-yl)pheny1)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
4-ethy1-3,3-dimethy1-6-(2-methyl-4-(4H-1,2,4-triazol-3-yepheny1)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1 H)-one; 
6-(2-methy1-4-(4H-1,2,4-triazol-3-yflpheny1)-3,4-dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
3,3 -dimethy1-6-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3 -y1)-4-((tetrahydro-2H-pyran-4-
ypmethyl)-3,4-dihydropyrazino[2,3 -b]pyrazin-2(1 H)-one; 
(R)-6-(6-(1-hydroxyethyl)pyridin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
3,3 -dimethy1-6-(2-m ethy1-4-(4H-1,2,4-triazol-3-yepheny1)-4-((tetrahydro-2H-pyran-4-
yOmethyl)-3,4-dihydropyrazi no[2,3 -b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-y1)-4-methylpyridin-3-y1)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2 (1H)-one; 
6-(6-(2-hydroxypropan-2-y1)-4-methylpyridin-3-y1)-4-((tetrahydro-2H-pyran-4-yOmethyl)- 
3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
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3,3-dimethy1-6-(2-methy1-4-(4H-1,2,4-triazol-3-y1)phenyl )-3 ,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
3,3-dimethy1-6-(2-methy1-6-(4H-1,2,4-triazol-3-yepyridin-3-y1)-4-(2-(tetrahydro-2H-pyran- 
4-yeethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-y1)-2-methylpyridin-3-y1)-4-((tetrahydro-2H-pyran-4-yemethyl)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-y1)-2-methylpyridin-3-y1)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
(S)-6-(6-(1-hydroxyethyl)pyridin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
3,3 -dim ethy1-6-(2-methyl-4-(4H-1,2,4-triazol-3-yl)pheny1)-4-(2-(tetrahydro-2H-pyran-4-
yflethyl)-3,4-dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yOpyridin-3 -y1)-3,3 -d imethy1-4-(2-(tetrahydro-2H-pyran-4-
ypethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(4-(2-hydroxypropan-2-yepheny1)-4-(trans-4-m ethoxycyclohexyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
6-(4-(2-hydroxypropan-2-yl)pheny1)-4-((trans-4-methoxycyelohexypmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-(eis-4-methoxycyclohexyl)-6-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3 -y1)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
4-(trans-4-methoxycyclohexyl)-6-(2-methy1-6-(4H-1,2,4-triazol-3-yl)pyri din-3-y1)-3,4-
dihydropyrazino [2,3 -Npyrazin-2(1 H)-one; 
6-(4-(2-hydroxypropan-2-yepheny1)-4-((tetrahydro-2H-pyran-4-yemethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-(2-methoxyethyl)-6-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
9-(6-(4H-1,2,4-triazol-3-y1)-3-pyridy1)-6,11,4a-trihydromorpholino [4,3-e]pyrazino [2,3-
b]pyrazin-5-one; 
6-(2-methy1-6-(4H-1,2,4-triazol-3-yppyridin-3-y1)-4-((tetrahydro-2H-pyran-4-yemethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
5-(8-(eis-4-methoxycyclohexyl)-6-oxo-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-y1)-6-
methylpicolinonitrile; 
6-(6-(4H-1,2,4-triazol-3-yepyridin-3 -y1)-4-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
9-(4-(4H-1,2,4-triazol-3-y1)-2-m ethylpheny1)-3 -(2-methoxyacety1)-6,11,4a-
trihydropiperazino [1,2-e]pyrazino [2,3 -Npyrazin-5-one; 
9-(4-(4H-1,2,4-triazol-3-y1)-2-methylpheny1)-6,11,4a-trihydropiperazino[1,2-e]pyrazino[2,3-
b]pyrazin-5-one; 
9-(4-(4H-1,2,4-triazol-3-y1)-2-methylpheny1)-3-(2-methoxyethyl)-6,11,4a-
trihydropiperazino[1,2-e]pyrazino[2,3-b]pyrazin-5-one; 
4-(eyelopentylmethyl)-6-(2-methy1-6-(4H-1,2,4-triazol-3-yepyrich 	3 -y1)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
9-(6-(4H-1,2,4-triazol-3-y1)-2-methy1-3-pyridy1)-6,11,4a-trihydromorpholino[4,3-
e]pyrazino[2,3-b]pyrazin-5-one; 
4-(trans-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
4-(cis-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yppyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yepyridin-3-y1)-4-((tetrahydrofuran-3-yemethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
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4-(cyclopentylmethyl)-6-(6-(2-hydroxypropan-2-y)pyridin-3-y1)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyri din-3 -y1)-4 -neopenty1-3,4 -dihydropyrazino [2,3-b]pyrazin- 
2 (1H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyrid 	3 -3/1)-4-isobuty1-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
3-methy1-6-(2-methy1-4-(4H-1,2,4-triazol-3-yl)pheny1)-4-(2-(tetrahydro-2H-pyran-4-
yl)ethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3 -y1)-4 -(piperidin-4-y1)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3 -y1)-4-(2 -(tetrahydro-2H-pyran-3-Aethyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(3 aS,2R)-2-m ethoxy-5,10,3 a-
trihydropyrazino [2,3 -b]pyrrolidino [1,2-e]pyrazin-4 -one; 
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(2R,3aR)-2-methoxy-5,10,3 a-
trihydropyrazino [2,3-b]pyrrolidino [ 1,2-e]pyrazin-4-one; 
8-(4-(4H- 1,2,4-triazol-3-y1)-2-methylphenyl)(2 S,3 aR)-2-methoxy-5,10,3 a- 
trihydropyrazino[2,3 -b]pyrrolidino [1,2 -e]pyrazin-4 one; 
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(2S,3aS)-2-methoxy-5,10,3 a-
trihydropyrazino [2,3 -b]pyrrolidino [1,2-e]pyrazin-4-one; 
6-(6-(2-hydroxypropan-2-yepyridin-3 -y1)-4-(3 -m ethoxypropy1)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
(S)-6-(6-(2-hydroxypropan-2-yepyridin-3 -34)-4-((tetrahydrofuran-2-yemethyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
(R)-6-(6-(2-hydroxypropan-2-yl)pyridin-3 -y1)-4-((tetrahydrofuran-2-yemethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(2-methy1-6-(4H-1,2,4-triazol-3 -yl)pyridin-3 -y1)-4-(2-(tetrahydro-21-1-pyran-4-yDethyl)- 
3 ,4-dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
9-(4-(4H-1,2,4-triazol-3-y1)-2-methylpheny1)-3 -methy1-6,11,4a-trihydropiperazino [1,2-
e]pyrazino [2,3 -Npyrazin-5-one; 
9-(4-(4H-1,2,4-triazol-3 -yepheny1)-6,11,4 a-trihydromorpholino [4,3 -e]pyrazino[2,3-
b]pyrazin-5-one; 
9-(4-(4H-1,2,4-triazol-3 -y1)-2-methylpheny1)-6,11,4a-trihydrop peridino [1,2 -e]pyrazino[2,3- 
Npyrazin-5-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3 -y1)-4 -(trans-4-methoxycyc1 ohexyl)-3 ,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
6-(6-(2-hydroxypropan-2-yepyridin-3 -y1)-4 -(c s-4 	ethoxycyclohexyl)-3,4 - 
dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
6-(6-(2-hydroxypropan-2-yOpyridin-3 -y1)-4-(2-morpholinoethyl)-3 ,4 -dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
64642 -hydroxypropan-2-yl)pyridin-3 -y1)-4 -phenethy1-3,4-dihydropyrazino [2,3 -b]pyrazin- 
2(1H)-one; 
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-(tetrahydro-2H -pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2 (1 H)-one; 
4-(cyclohexylmethyl)-6-(6-(2-hydroxypropan-2-y)pyridin-3 -y1)-3,4 -dihydropyrazmo [2,3-
b]pyrazin-2(1H)-one; 
6-(6-(2-hydroxypropan-2-yOpyridin-3-y1)-4-((trans-4-methoxycyclohexyl)methyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2 (1 H)-one; 
6-(6-(2-hydroxypropan-2-yppyridin-3-y1)-4-((cis-4-methoxycyclohexypmethyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
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(R)-64642-hydroxypropan-2-y0pyridin-3-y0-44tetrahydrofuran-3-y1)-3,4-
dihydropyrazino[2,3-1Thyrazin-2(1H)-one; 
(S)-64642-hydroxypropan-2-yOpyridin-3-y1)-44tetrahydrofinan-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
64642-hydroxypropan-2-yl)pyridin-3-y0-4-phenyl-3,4-dihydropyrazino[2,3-1)]pyrazin- 
2(1H)-one; 
(S)-64642-hydroxypropan-2-y0pyridin-3-y0-3-methyl-4424tetrahydro-2H-pyran-4-
yeethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
94641-hydroxy-isopropy1)-3-pyridyl] -6,11,4a-trihydromorpholino [4,3-e]pyrazino [2,3-
b]pyrazin-5-one; 
64642-hydroxypropan-2-y0pyridin-3-y1)-44(tetrahydro-2H-pyran-4-yOmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
64642-hydroxypropan-2-yOpyridin-3-y0-442-methoxyethyl)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one; 
642-amino-7-methy1-1H-benzo[d]imidazol-5-y1)-443-(trifluoromethyObenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
64642-hydroxypropan-2-yepyridin-3-y1)-443-(trifluoromethyl)benzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
94444H-1,2,4-triazol-3-y0-2-methylphenyl)-6,11,4a-trihydromorpholino[4,3-
e]pyrazino[2,3-b]pyrazin-5-one; 
644-methy1-24methylamino)-1H-benzo[d]imidazol-6-y1)-442-(tetrahydro-2H-pyran-4-
yflethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
84444H-1,2,4-tri azol-3-y1)-2-m ethylpheny0-5,10,3 a-trihydropyrazino [2,3-b]pyrrolidino [1,2-
e]pyrazin-4-one; 
64444H-1,2,4-triazol-3-y0pheny1)-4-ethyl-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
64444H-1,2,4-triazol-3-yl)pheny1)-44(tetrahydro-2H-pyran-4-yOmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(I H)-one; 
64642-hydroxypropan-2-yOpyridin-3-y0-442-(tetrahydro-2H-pyran-4-y0ethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
6-(4-(4H-1,2,4-triazol-3-yepheny1)-442-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
64444H-1,2,4-triazol-3-y0pheny1)-443-(trifluoromethyl)benzy0-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one; 
642-methy1-444H-1,2,4-triazol-3-yepheny1)-442-(tetrahydro-2H-pyran-4-y1)ethyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
644-methy1-1H-benzo[d]imidazol-6-y1)-442-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
64442-hydroxypropan-2-y0pheny0-442-(tetrahydro-2H-pyran-4-yeethy0-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; and 
64441H-1,2,4-triazol-5-yl)pheny1)-442-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers, and tautomers 
thereof 

27. 	The use of any one of claims 1, 2, 5, 8, 11, 12, 15, 18, 19 or 22; or the method 
of any one of claims 3, 4, 6, 7, 13, 14, 16, 17, 20, 21, 23 or 24; or the pharmaceutical 
composition of claim 9; or the kit of claim 10 or 25, wherein the TOR kinase inhibitor is 
selected from the group consisting of: 
7(5-fluoro-2-m ethyl-441 H-1,2,4-triazol-3-y0pheny1)-1-((trans-4-
methoxycyclohexyl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
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7-(6-(1H-1,2,4-triazol-3-yepyndin-3 -y1)- 1 -(cis-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2 (1H)-one; 
7-(1H-pyrrolo[2,3-b]pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yflethyl)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3 -yl)pheny1)-1 -((eis-4-m ethoxycyclohexyl)m ethyl)- 
3 ,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
1 -ethy1-7-(1H-prTolo [3,2-b]pyridin-5-yI)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(6-(1H-1,2,4-triazol-3-yOpyridin-3-y1)-1-((cis-4-methoxycyclohexyHmethyl)-3,4-
dibydropyrazino[2,3-P]pyrazin-2(1H)-one; 
7-(1H-benzokflianidazol-4-y1)-1 -(2-(tetrahydro-2H-pyran-4-yeethyl)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(1H-pyrrolo[2,3-b]pyridin-4-y1)-1 -(2-(tetrahydro-2H-pyran-4-yDethyl)-3 ,4-
dihydropyrazino[2,3-b]pyrazi n-2(1 H)-one; 
7-(6-(1H-1,2,4-triazol-3-yOpyridin-3-y0-1-((trans-4-methoxycyclohexyl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(I H)-one; 
7-(6-(1H-1,2,4-triazol-3 -yl)pyridin-3 -y1)- I -((trans-4-hydroxycycl ohexyl)methyl)-3,4-
dihydropyrazino [2,3 -Npyrazin-2(1 H)-one; 
7-(6-(1H-1,2,4-triazol-3 -yl)pyridin-3 -y1)-1 -(cis-4-hydroxycyclohexyl)-3 ,4-
dihydropyrazino[2,3 -b]pyrazin-2(1H)-one; 
7-(5-fluoro-2-methyl-4-(I H-1,2,4-triazol-3-yl)pheny1)- I -(cis-4-hydroxycyclohexyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(6-(1 H-1,2,4-triazol-3 -yepyridin-3 -y1)- 1 -(tetrahydro-2H-pyran-4-y1)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(6-(1H-1,2,4-triazol-3 -yepyridin-3 -y1)- I -(2-methoxyethyl)-3,4-dihydropyraztno[2,3-
b]pyrazin-2(1H)-one; 
7-(6-(1H-1,2,4-triazol-3-yl)pyridin-3 -y1)-1 -ethy1-3,4-dihydropyrazino[2,3 -b]pyrazin-2(1H)-
on e; 
7-(5-fluoro-2-m ethy1-4-(1H-1,2,4-triazol-3-yepheny1)- 1 -((cis-4-hydroxycyclohexyl)methyl)- 
3,4-dihydropyrazino[2,3 -b]pyrazin-2(1H)-one; 
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-y1)pheny1)- 1 -(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-0 H-indo1-4-y1)-1 -(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-dihydropyrazino [2,3 -b]pyrazin- 
2(1H)-one; 
7-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-y)pheny1)-1-((trans-4-
hydroxycyclohexyl)methyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(1H-1,2,4-triazol-3 -yl)pyridin-3 -y1)- I -((cis-4-hydroxycyclohexyHmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(1H-1,2,4-triazol-3 -yl)pyri din-3 -y1)-1 -(trans-4-hydroxycyclohexyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2 (1 H)-one; 
7-(6-(1H- 1,2,4-tri azol-3 -yl)pyridin-3 -y1)- I -(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3 -b]pyrazin-2(1 H)-one; 
7-(6-(1H-1,2,4-triazol-3 -yepyridin-3 -y1)- I -isopropy1-3,4-dihydropyrazino[2,3-b]pyrazin- 
20 H)-one; 
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3 -yepheny1)-1 -(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2 (1 H)-one; 
7-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yepheny1)-1-(trans-4-hydroxycyclohexy1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(I H)-one; 
7-(5-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yl)pheny1)-1-(2-methoxyethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
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7-(5-fluoro-2-methyl-4-0H-1,2,4-triazol-3-yOphenyl)-1-isopropyl-3,4-dihydropyraz no[2,3-
b]pyrazin-2(1H)-one; 
1-ethyl-7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yepheny1)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
7-(2-hydroxypyri din-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yeethy0-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
1-i sopropy1-7-(4-methy1-6-(1H-1,2,4-triazol-3-yOpyridin-3 -y1)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-on e; 
5-(8-isopropy1-7-oxo-5,6,7,8-tetrahydropyrazino [2,3 -b]pyrazin-2-y1)-4-m ethylpicolinamide; 
7-(1H-indazol-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
7-(2-aminopyrimidin-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1 H)-one; 
7-(2-aminopyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yDethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2 (1H)-one; 
7-(6-(methylamino)pyri din-3 -y1)-1-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4- 
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
7-(6-hydroxypyridin-3 -y1)-1-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(111)-one; 
7-(4-( I H-pyrazol-3-yl)pheny1)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
7-(pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
7-(1H-indazol-4-y1)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(1H-indazol-6-y1)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-(pyrimi din-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-dihydropyrazino [2,3-b]pyrazin- 
2( I H)-one; 
7-(6-methoxypyridin-3 -y1)-1 -(2-(tetrahydro-2H-pyran-4-ypethyl)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
1-(2-methoxyethyl)-7-(1H-pyrrolo[2,3-b]pyridin-5-y1)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
1-ethy1-741H-pyrrolo[2,3-b]pyridin-5-y1)-3,4-dihydropyrazino[2,3-b]pyrazin-2( I H)-one; 
I -ethy1-7-(1H-indazol-4-y1)-3,4-dihydropyrazino[2,3-1Thyrazin-2(1H)-one; 
7-(pyridin-4-y1)-1-(2-(tetrahydro-2H-pyran-4-ypethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
7-(6-aminopyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-dihydropyrazino [2,3- 
b]pyrazin-2(1 H)-one; 
1 -methy1-7-(2-methy1-6-(4H-1,2,4-triazol-3-Apyridin-3-y1)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1 H)-one; 
2-(2-hydroxypropan-2-y1)-5-(8-(trans-4-methoxycyclohexyl)-7-oxo-5,6,7,8-
tetrahydropyrazino[2,3-b]pyrazin-2-yepyridine 1-oxide; 
4-methy1-5-(7-oxo-8-((tetrahydro-2H-pyran-4-yemethyl)-5,6,7,8-tetrahydropyrazino [2,3-
b]pyrazin-2-yepicolinamide; 
5-(8-((cis-4-methoxycyclohexyl)methyl)-7-oxo-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-

4 y1) 	methylpieolinamide; 
7-(1H-pyrazol-4-y0-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
1-(trans-4-methoxycyclohexyl)-7-(4-methy1-6-01-1-1,2,4-triazol-3-yepyridin-3-y1)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2 (1H)-one; 
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34(7-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3 -y1)-2-oxo-3,4-dihydropyrazi no [2,3 - 
b]pyrazin-1(2H)-yOmethyl)benzonitrile; 
1-((trans-4-methoxycyclohexyl)nethyl)-7-(4-methyl-6-(1H-1,2.4-tri azol-3 -yOpyridin-3-y1)- 
3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
3-(7-oxo-8-(2-(tetrahydro-2H-pyran-4-yOethyl)-5,6,7,8-tetrahydropyrazino[2,3-b]pyrazin-2-
yObenzamide; 
5-(8-((trans-4-methoxycyclohexyl)methy1)-7-oxo-5 ,6,7,8-tetrahydropyrazino [2,3 -b]pyrazin- 
2-y1)-4-m ethylpicolinamide; 
3 -47-(6-(2-hydroxypropan-2-yOpyridin-3 -y1)-2-oxo-3,4-dihydropyrazino [2,3 -b]pyrazin- 
1 (2H)-yl)m ethyObenzonitrile; 
7-(6-(2-hydroxypropan-2-yOpyridin-3-y0-1-((lR,3R)-3-methoxycyclopenty0-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yOpyridin-3 -y1)-1 -((1 S,3R)-3-methoxycyclopenty1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-(6-(2-hydroxypropan-2-yOpyri din-3 -y1)-1-((1 S,3 S)-3-methoxycyclopenty1)-3,4-
dihydropyrazino [2,3-b]pyrazin-2 (1H)-one; 
7-(6-(2-hydroxypropan-2-yOpyridin-3 -y1)-1 -((lR,3 S)-3 -methoxycyclopenty1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-0 H-indazol-6-y0-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
7-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3-y1)-1-(2-morphol 	oethy0-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
1-(trans-4-hydroxycyclohexy0-7-(2-methyl-6-(4H-1,2,4-triazol-3-y0pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
1 -(cis-4-hydroxycyclohexyl)-7-(2-methy1-6-(4H-1,2,4-triazol-3 -yOpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yOpyridin-3-y0-1-(2-morpho1inoethy0-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
1-isopropy1-7-(2-methyl-6-(4H-1,2,4-tri azol-3-yepyridin-3-y1)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(I H)-one; 
7-(1H-imidazo[4,5-b]pyridin-6-y0-1-(2-(tetrabydro-2H-pyran-4-yOethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
1-((cis-4-methoxycyclohexyl)methyl)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yepyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
1-(trans-4-hydroxycyclohexyl)-7-(6-(2-hydroxypropan-2-yepyri din-3 -y1)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
1-(cis-4-hydroxycyclohexyl)-7-(6-(2-hydroxypropan-2-yOpyridin-3 -y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2 (1H)-one; 
4-(7-oxo-8-(2-(tetrahydro-2H-pyran-4-yeethyl)-5,6,7,8-tetrahydropyrazino [2,3 -b]pyrazin-2-
yObenzamide; 
7-(1H-indazol-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yOethy0-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
7-0 H-pyrrolo [2,3 -b]pyri din-5-y1)-1-(2-(tetrahydro-2H-pyran-4-yOethyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
7-(2-methy1-6-(4H-1,2,4-triazol-3-yepyridin-3-y1)-1-(tetrahydro-2H-pyran-4-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
1-((lS,3R)-3-methoxycyclopenty1)-7-(2-methyl-6-(4H-1,2,44 	azol-3-yOpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(lH)-one; 
1 -((lR,3R)-3 -methoxycyclopenty1)-7-(2-methyl-6-(4H-1,2,4-triazol-3-yepyridin-3 -y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
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1 -((lR,3 S)-3-methoxycyclopen ty0-7-(2-methyl-6-(4H-1,2,4-triazol-3 -yepyr din-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
1-((1 S,3 S)-3 -in ethoxycyclopenty1)-7-(2-methy1-6-(4H-1,2,4-tri azol-3 -yOpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(1H-indo1-5-y1)-1-(2 -(tetrahydro-2H-pyran-4-yOethyl)-3 ,4-dihydropyrazino [2,3 -b]pyrazin- 
2(1H)-one; 
1-ethy1-7-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3-y1)-3,4-dihydropyrazino [2,3-
b]pyrazin-2(1H)-one; 
7-(1H-indo1-6-y1)-1 -(2-(tetrahydro-2H-pyran-4-yOethyl)-3,4-dihydropyrazino [2,3 -b]pyrazin- 
20 14)-one; 
7-(4-(2-hydroxypropan-2-yOpheny1)-1-(trans-4 	ethoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
74642 -hydroxypropan-2-yOpyridin-3-y1)-1 -(tetrahydro-2H-pyran-4-y1)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
1-((trons-4-methoxycyclohexyl)nethyl)-7-(2 -methyl-6-0 H-1,2,4-triazol-3-yOpyridin-3-y1)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
74642 -hydroxypropan-2-yOpyridin-3-y1)-1-((eis-4-methoxycyclohexyl)methyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1 I-1)-one; 
1-(2-methoxyethyl)-7-(4-methy1-2-(methylamino)-1H-benzo[d]imidazol-6-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(7-methy1-2-oxo-2,3-dihydro-1H-benzo[d]imidazol-5-y1)-1-((tetrahydro-2H-pyran-4-
yOmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-(2-methy1-4-(4H-1,2,4-triazol-3 -yOpheny1)-3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
1-(2-methoxyethyl)-7-(4-methy1-6-(1H-1,2,4-triazol-3-yOpyridin-3-y1)-3,4- 
dihydropyrazino[2,3-blpyrazin-2(I H)-one; 
1-benzy1-7-(2-methy1-4-(4H-1,2,4-triazol-3-yOpheny1)-3,4-dihydropyrazino [2,3 -b]pyrazin- 
2(1H)-one; 
7-(3-fluoro-4-(4H-1,2,4-triazol-3-yOphen y1)-1 -(2-methoxyethyl)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1 H)-one; 
7-(3-fluoro-4-(4H-1,2,4-triazol-3-yOpheny1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(3-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yOpheny1)-1-(2-methoxyethyl)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(114)-one; 
1-(trans-4-methoxycyclohexyl)-7-(2 -methy1-6-(4H-1,2 ,4-triazol-3-yOpyridin-3-y1)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yOpyridin-3-y1)-1 -(trans-4-methoxycyclohexyl)-3 ,4-
dihydropyrazino [2,3 -b]pyrazin-2(1 H)-one; 
7-(5-fluoro-2-methy1-4-(4H-1,2,4-triazol-3-yOpheny1)-1-(2-(tetrahydro-2H-pyran-4-yOethyl)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(3-fluoro-2-methy1-4-(1H-1,2,4-triazol-3-yOpheny1)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
1-(2-methoxyethy0-7-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3-y0-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yepyridin-3 -y1)-1 -((trans-4-methoxycyclohexyemethyl)-3 ,4-
dihydropyrazino [2,3-b] pyrazin-2(1H)-one; 
1-(cyclopentylm ethyl)-7-(6-(2-hydroxypropan-2-yOpyridin-3-y1)-3 ,4-dihydropyrazino [2,3-
b]pyrazin-2 (1H)-one; 
7-(4-(2-hydroxypropan-2-yl)pheny1)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b]pyrazin- 
2(1H)-one; 
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(S)-7-(6-(1-hydroxyethyl)pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
(R)-7-(6-(1-hydroxyethyl)pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yHethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(2-methy1-6-(4H-1,2,4-triazol-3-yOpyridin-3-y1)-1-((tetrahydro-2H-pyran-4-yemethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(4-(2-hydroxypropan-2-yl)pheny1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yppyridin-3-y1)-1-(4-(trifluoromethyl)benzy1)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1 -(3-(trifluoromethyl)benzy1)-3,4-
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-(3-methoxypropy1)-3,4-dihydropyrazino[2,3-
b]pyrazin-2(1H)-one; 
7-(4-methyl-6-(1H-1,2,4-triazol-3 -yl)pyridin-3 -y1)-1 -(2-(tetrahydro-2H-pyran-4-yHethyl)- 
3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-(6-(2-hydroxypropan-2-yepyridin-3 -y1)-1 -(2-m ethoxyethyl)-3,4-dihydropyrazino [2,3 - 
b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yl)pyridin-3 -y1)-1 -((tetrahydro-2H-pyran-4-yHm ethyl)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; 
7-(4-methy1-2-(methylamino)-1H-benzoldlimidazol-6-y1)-1-((tetrahydro-2H-pyran-4- 
yHmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(2-amino-4-methy1-1H-benzo[d]imidazol-6-y1)-1-((tetrahydro-2H-pyran-4-yl)methyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(2-methy1-6-(4H-1,2,4-triazol-3-yepyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yHethyl)- 
3,4-dihydropyrazino [2,3 -b]pyrazin-2(1H)-one; 
(R)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-3-methyl-1-(2-(tetrahydro-2H-pyran-4-
yeethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
(S)-7-(6-(2-hydroxypropan-2-yepyridin-3-y1)-3-methyl-1-(2-(tetrahydro-2H-pyran-4-
yeethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(6-(2-hydroxypropan-2-yOpyridin-3-y1)-3,3-dimethyl-1 -(2-(tetrahydro-2H-pyran-4-
yHethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(2-amino-4-methy1-1H-benzo[d]imidazol-6-y1)-1-(2-(tetrahydro-2H-pyran-4-ypethyl)-3,4- 
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
7-(6-(2-hydroxypropan-2-yppyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(2-methy1-4-(1H-1,2,4-triazol-3-y1)pheny1)-1-(2-(tetrahydro-2H-pyran-4-yDethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 
7-(4-(1H -1,2,4-triazol-5-yepheny1)-1-(2-(tetrahydro-2H-pyran-4-yeethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one; 
1-(1-hydroxypropan-2-y1)-7-(2-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3 -y1)-3,4-
dihydropyrazino [2,3-b]pyrazin-2(1H)-one; and 
I -(2-hydroxyethyl)-7-(2-methy1-6-(1H-1,2,4-triazol-3-yepyridin-3-y1)-3,4- 
dihydropyrazino [2,3 -b]pyrazin-2(1H)-one, 
and pharmaceutically acceptable salts, clathrates, solvates, stereoisomers, and tautomers 
thereof 
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