CLAIMS
What is claimed is:

1. Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non-
smal] cell lung carcinoma, in a patient having non-small cell lung carcinoma characterized by
a LKB1 gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation,
relative to wild type, wherein the TOR kinase inhibitor is 7-(6-(2-hydroxypropan-2-
yhpyridin-3-yl)-1-(trans-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-
one or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof.

2. An in vitro method for predicting the likelihood of a patient having non-small cell
lung carcinoma being responsive to TOR kinase inhibitor therapy, comprising screening said
patient's carcinoma for the presence of a LKB1 gene loss, LKB1 protein loss, LKB1 gene
mutation, or LKB1 protein mutation, relative to wild type, wherein the presence of LKBI
gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation predicts an
increased likelihood that TOR kinase inhibitor therapy will treat said non-small cell lung
carcinoma or cervical cancer, wherein the TOR kinase inhibitor is 7-(6-(2-hydroxypropan-2-
yhpyridin-3-yl)-1-(¢rans-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-
one or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof.

3. An in vitro method for predicting therapeutic efficacy of treatment of a patient having
non-small cell lung carcinoma with a TOR kinase inhibitor, comprising screening said
patient's carcinoma or cancer for the presence of a LKB1 gene loss, LKBI1 protein loss,
LKBI1 gene mutation, or LKB1 protein mutation, relative to wild type, wherein the presence
of LKB1 gene loss, LKBI protein loss, LKB1 gene mutation, or LKB1 protein mutation is
predictive of therapeutic efficacy of treatment with a TOR kinase inhibitor, wherein the TOR
kinase inhibitor is 7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(trans-4-methoxycyclohexyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one or a pharmaceutically acceptable salt,
stereoisomer, or tautomer thereof.

4. Use of a TOR kinase inhibitor and use of one or more agents that module AMP levels,
glucose uptake, metabolism or a stress response in the manufacture of a medicament for
treating non- small cell fung carcinoma, wherein the TOR kinase inhibitor is 7-(6-(2-
hydroxypropan-2-yl)pyridin-3-yl)- 1 -(trans-4-methoxycyclohexyl)-3,4-dihydropyrazino|[2,3-

b]pyrazin-2(1H)-one or a pharmaceutically acceptable salt, stereoisomer, or tautomer thereof.

5. A kit comprising one or more containers filled with a TOR kinase inhibitor or a
pharmaceutical composition thereof, reagents for detecting a LKB1 gene loss, LKB1 protein
loss, LKB1 gene mutation, or LKB1 protein mutation, an AMPK gene loss, AMPK protein
loss, AMPK gene mutation, or AMPK protein mutation, or both, relative to wild type, in a
patient's cancer or in a patient having a tumor syndrome and instructions for detecting LKB1
gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation, AMPK gene
loss, AMPK protein loss, AMPK gene mutation, or AMPK protein mutation, or both, in a
patient's cancer or in a patient having a tumor syndrome, wherein the TOR kinase inhibitor is
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one or a pharmaceutically acceptable salt, stereoisomer,
or tautomer thereof.
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CLAIMS

What is claimed is:

LKBI gene loss, LKBI protem loss, LKB1 gene mutauon or LKB1 prot mutation,
relative to wild type, 4
wherein the TOR kinase inhibitor is a compound having the formula (11I):

RZ
|
R’ N N
} AN
/
N N
i
(1)
or a pharmaceutically acceptable sait,dg lathrate solvate, sterecisomer, or
tautomer thcreof wherein: yd

R! is substituted or unsubstituted C; "{? alkeyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, sub ftuted or unsubstituted heterocyclyl, or
substituted or unsubst;tuted heterocyclylalkyl; #

R? is H, substituted or unsn\,;”ﬁiufed Ci.s alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstitutgd heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsy Sstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; f
R* and R? are each /ffdependentiy H, substituted or unsubstituted Cy.g alkyl,
substituted or unsubstituted aryl substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, sulfstituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substity &d or unsubstituted eycloalkylalkyl, or R? and R4 together with
the atoms to which thc—:y gre attached, form a substituted or unsubstituted cycloalkyl or
substituted or unsubstitu 'd heterocyc]yl
or R2 and one of

R2
R N IL O
Dt
N/ ﬁ/\Ra

(Iv)

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

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

cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted 4 4

heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituteg’
cycloalkylalkyl; .

R? is H, or a substituted ot unsubstituted Cs 4
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybengfl
dihydropyrazino{2,3-blpyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl i
(cyclohexyimethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(#(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino{2, 3—b]pyrazm-
7-{4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazinof2, 3-b}pyraz

gene mutation, or LXB1 protein mutation, relative to wild type,
wherein the TOR kinase inhibitor is a compound having the f of

or a phannaceut‘icaily ,x‘iéptable salt, clathrate, solvate, sterecisomer, or
tautomer thereof, wherein.:

"cyclyiaikyl;

tituted or unsubstituted C)¢ alkyl, substituted or unsubstituted
cycloalkyl, substituted of unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, subst'; {ited or unsubstituted aralkyl, or substituted or unsubstituted
cycioalkyia]kyl '

the atoms {6
substituteg’or unquhst;tuted hetemcyclyi
# R* and one of R* and RY, together with the atoms to which they are attached, form a
Subﬁed or unsubstituted hcterocyclyi
scompound having the formula (IV):




Rz
R N il 0
l X
P
N N R®
vy

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

R is substituted or unsubstituted C;_g alkyl, substituted nsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubsm n heterocyelyl, or
substituted or unsubstlluted heterocyelylalkyl; V4

R? is H, substituted or unsubstituted C,.q alkyl, sybs Qututed or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, supbtituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, orsnbsn tuted or unsubstituted
cycloalkylalkyl;

R? is H, or a substituted or/ upsubstituted Cig alkyl
and wherein the TOR kinase inhibitor is not 6-(4~hydrg yphenyl)«% (3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, / 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2, 3«b]pyr_ém-2(1H) -One, (R)-6-(4-(1H-1,2,4~
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dik{dropyrazino[2,3-bpyrazin-2(1H)-one  or
7~—(4-hydroxypheny§)-1-(3-methoxybcnzyl)-3,4$ 1hydropyrazmo[2 3-b]pyrazin-2(1H)-one.

[

3. An in vitro method for predicti the hkehhood of a pment havmg non—sma]} cell

iie mutation, or LKB1 protein mutation, relative to wild
B1 gene loss, LKBl protein loss, LKBI gene mutatzon or

loss, LKBI protein loss, LKBI
type, wher em the presence of

RZ
| "
R! N R?
N N o

i)

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
gmer thereof, wherein:
g R' is substituted or unsubstituted C;.5 alkyl, substituted or unsubstituted aryl,
ubs‘atuted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
¢ substituted or nnsubsntuted heterocyclylaikyl;
R? is H, substituted or unsubstituted Cy.s alkyl, substituted or unsubstituted
cycloalkyl, sube‘atuted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;
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R® and R are each independently H, substituted or unsubstituted C.5 alkyl,

substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or ¢

unsubstituted heterocyclyl, substituted or unsubstituted heterocyelylalkyl, substituted of
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and RY, together i
the atoms fo which they are attached, form a substituted or unsubstituted cycloalkgfl
substituted or unsubstxtuted heterocyclyl; Y 4

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

RZ
R! N N 0
B
: - _
N N R®
vy
or a pharmaceutically acceptable salt, cthrate, solvate, stercoisomer, or
tautomer thereof wherein: s

R! is substituted or unsubstituted C 18 ﬁ‘fkyl substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substxt”i‘fed or unsubstituted heterocyclyl, or
substituted or unsubstltuted heterocyclylalkyl; &

R? is H, substituted or unsubsti ted Ci4 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituteds heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsub fituted aralkyl, or substitated or unsubstituted
cycloalkylalkyl;

R is H, or a substitute or unsubstxtuted Cig alkyl
and wherein the TOR kinase inhibifr is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3- b]pylazm«Exr )—One, 6-(4-(1H-1,2 4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6~(4-(1H~1,2,4-
triazol-5-yl)phenyl)-3-(cyclo xylmethy) 3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one or
7-{4-hydroxyphenyl)-1-(3- yu ethoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

od for predicting therapeutic efficacy of treatment of a patient having
ung carcmoma or oerv:cal cancér with a TOR kinase mhzb1to1 compnsmg

RZ

RS
R’ N\\ N R4
\[ ;‘[
N ﬁ 8]
(IID)
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or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof wherein:

R' is substituted or unsubstituted Cig alkyl, substituted or unsubstituted ar ) 4
substituted or unsubstituted cycloalkyl, substituted or unsubstituted hetcrocyc}yl
substituted or unsubstitutcd heterocvclylalky]

cycloalkyl, subst;tuted or unsubstituted heterocyclyl Substztuted or
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or yf:
cycloalkylalkyl;
R* and R" are cach independently H, substituted or unsubs’ted Cr.g alkyl,
substituted or un‘;uhstimted aryi substitutc,d or un‘mhstitutcd cycloalifl, substituted or
Akyl, substituted or
unsubsututed aralkyl subsﬁtutad or unsubstztuted cycioalkyialky[ or B and R*, together with
the atoms to which they are attached, form a substituted or ungh
substituted or unsubstituted hetérocyclyl;
or R? and one of R® and R, together with a.toms fo which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV):

tautomer thereof, wherein: Y

R! is substituted oﬁf{lnsubstituted C,.4 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted £ycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted h{- erocyelylatkyl;

R* is H, susntuted or unsubstituted C,.g alkyl, substituted or unsubstituted
cycloalkyl, substituted For unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylatkyl, *"tuied or unsubstituted aralkyl, or substituted or unsubstitated
cycloalkylalkyl; g

R’ "H or a substituted or unsubstituted C; 5 alkyl
and wherein the/T'OR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dxhydropyrazm 3-blpyrazin-2(1H)-one, 6~(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-

ethyl) 3,4- dlhydropyrazmo{2 3-b}py1 azm—Z(iH)-one (R)-6-(4-(1H-1,2,4-

y. eghers Syndmme, in a patient having Peutz-}eghers Syndrome characterized by a LI{B]
/ gene loss, LKB1 protein loss, LKB1 gene mutation, or LKB1 protein mutation wherein the
use comprises screening the patient for the presence of LKB1 gene loss, LKB1 protein loss,
LKB1 gene mutation, or LKB1 protein mutation, relative to wild type,

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




RZ
| &
R N\ N R4
P
N ﬁ O
ain

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

R’ is substituted or unsubstituted Cyg alkyl, substituted _;‘
substituted or unsubstituted cycloalkyl, substituted or unsubstit
substituted or unsubstztuted hetel ocyc}ylaikyi

cycloalkyl, subgtituted or unsubstituted hetemcycly} b tztutcd or unsubsntuted
heterocyclylalkyl, substituted or unsubstituted aralkyl, orsubstituted or unsubstituted
cycloalkylalkyl; V4

R* and R* are each independently H, sub tuted or unsubstituted C;.g alkyl,
substituted or unsubstituted aryl, substituted or unstﬁﬁstltuwd cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubsti dted heterocyclylalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cyéloalkylalkyl, or R® and R”, together with
the atoms to which they are attached, form a_‘_,;substlmted or unsubstituted cycloalkyl or
substituted or unsubqtziuied heterocyclyl

or R* and one of R? and R/,
attached, form a substituted or unsubstitutg

7, togcthcr with the atoms to which they are
heterocyclyl

T?.
N O
X
/
RB
(IV}

or a;;"
4
Aherein:
;' is substituted or unsubstituted C,5 alkyl, substituted or unsubstituted aryl,
,.' unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substitutedr unsubstituted heterocyclylalkyl;
R? is H, substituted or unsubstituted C,.g alkyl, substituted or unsubstituted
, substituted or unsubstituted heterocyelyl, substituted or unsubstituted
heteydyialkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cyfloalkylalkyl;
R*is H, or a substituted or unsubstituted C.5 alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
¢ dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, 6-(4-(1H-1,2 4-triazol-5-yhphenyl)-3-
(cyclohexylmethyl}-3,4-dihydropyrazino{2,3-blpyrazin-2{1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-bipyrazin-2(1H}-one  or
7-(4-hydroxyphenyl}-1-(3-methoxybenzyl)-3,4-dihydropyrazino{2,3-bipyrazin-2(1H)-one,

o
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6. An in vitro method for predicting the likelihood of a patient having Peutz-.
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening sajff
patient for the presence of a LKBl gene loss, LKB} pr otein loss, LKB1 gene muta‘no or

LKB1 protein loss, LKBI gene mutation, or LKBI protem mutation predicts an
hkehhood that TOR kmase minbﬁor thel apy will tredt said Peute-J euhers Syndrom

R2
? N
R N N
] X
L
Ny
(Iih)

or a pharmaceutically acceptable salt, ¢l s , solvate, stereoisomer, or
tautomer thereof, wherein: ‘

R] is substituted or unsubstituted C; % ajk
substituted or unsubstituted cycloalkyl, subs‘umw‘
substituted or unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstit 'ed Cig alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted ".“'etuocydyl substituted or unsubstituted
heterocyclylalkyl, substituted or unsubst'e;" ted aralkyl, or substituted or unsubstituted
cycloalkylalkyl

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

unsubstituted heterocyclyl substi, tted or unsubstituted 'heterocyciyialkyl substituted or
umubstnuted axalkyl substztuted_ r unsubstituted cycioaiky%aikyi or R and R , together with

h tcrocyclyl

or R2 and gne of R® and R, together with the atoms to which they are
attached, form a substi .éd or unsubstituted heterocyclyl,
or a compound havingdhe formula (IV):

RZ
R? N :L 0
l X
N/ RS
H
vy

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
'utomer thereof wherein:
4 R is substituted or unsubstituted C;g alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substitited or unsubstituted heterocycelyl, or
substituted or umubstltuted heterocyclylalkyl;
R? is H, substituted or unsubstituted C, alkyl, substituted or unsubstituted
cycloalkyl, substituted or - unsubstituted heterocyclyl, substituted or unsubstituted




heterocyelylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted

cycloalkylalkyl;

R*is H, or a substituted or unsubstituted C, g alkyl "
and wherein the TOR kinase inhibitor is not 6~(4-hydroxyphenyl)-4-(3-methoxybenzyl}- 4-
dihydropyrazino[2,3-blpyrazin-2(1 H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phendl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, (R)-6-(4-(1} 21,24~
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2{ 1 Hé

7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2, 3~b]pyrazm~

treatment with a TOR kinase inhibitor,
wherein the TOR kinase inhibitor is a compound having the .

or a pharmaceutically )‘_~ceptab}e salt, clathrate, solvate, stelemsemer, or

tautomer thereof, wherein:

R' is substituted or yfisubstituted C 5 alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cytloalkyl, substituted or unsubstituted heterocyelyl, or
substituted or unsubstituted het, ‘ocyclyiaikyl

R* is H, subsgtuted or unsubstituted Cy5 alkyl, substituted or unsubstituted
cycloalkyl, substituted 1‘“' unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substi uted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; V4

R® 2 74 'R* are each mdependentiy H, substituted or unsubstituted C,.g alkyl,
substituted or unglbstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted | y,” erocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
unsubstituted dralkyl, substituted or unsubstituted cycloalkylatkyl, or R’ and R’, together with
the atoms g which they are attached, form a substituted or unsubstituted cydoaikyl or
substitutor unsubstltuted heterOCyclyl

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

attacffd, form a substituted or unsubstituted heterocyciyl
orompound having the formula (IV):
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Tif

N

av)
or a pharmaceutically acceptable salt, clathrate, solvate, sj
tautomer thcreof wherein: ,

R is substituted or unsubstituted Cy.g altkyl, substituted r nsubstltuted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstityfd heterocyelyl, or
substituted or unsubstltuted heterocyelylalkyl;

R* is H, substituted or unsubstituted C,.5 alkyl, sstltuted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, suf tituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, oubaututed or unsubstituted
cycloalkylalkyl; 4

R is H, or a substituted or unsubstituted C £ alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydrgk yphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1 H)-one, /xf'( -(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2, 3-b}pyr@é’1ﬂ~2(iﬂ)~one, {(R)-6-{4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dipydropyrazino[2,3-bjpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3 4; lihydropyrazino{2,3-b]pyrazin-2(1H)-one.

eoisomer, or

i

8. Use of a TOR kinase inhibitor ang ilse of one or more agents that module AMP levels,
glucose uptake, metabolism or a stregs response in the manufacture of a medicament for
treating non- small cell lung carcmor' 1a or cervical cancer or Peutz-Jeghers Syndrome,
wherein the TOR kinase mhzbltor;q a compound having the formula (ITI):

RZ
| R
N N R4
B
s .
N "N (o]
!
(I

4 R is subst1tuted or unsubstituted C,.¢ alkyl, substituted or unsubstituted aryl,
stiffed or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
eubs giuted or unsubstituted heterocyclylalkyl;

V4 R? is H, substituted or unsubstituted Cy¢ alkyl, substituted or unsubstituted
cioaiky}, substituted or unsubstituted heterocyelyl, substituted or unsubstituted

Sheterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
7 cycloalkylalkyl;
R?® and R? are each independently H, substituted or unsubstituted C.5 alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted hetcmcyclyialkv substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R*, together with
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the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or
substituted or umubstztuted heterocyclyl;
or R* and one of R? and R?, together with the atoms to which they
attached, form a substituted or unsubstituted heterocyelyl, 4
or a compound having the formula (IV):
RZ

R N N G
P
N N RS
H

av)

or a pharmaceutically acceptable salt, clathrate, £
tautomer tilereof wherein: 4

R' is substituted or unsubstituted C; 5 alkyl, sqt;tuted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or Aunsubstituted heterocyelyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstituted Cf’fé“ alkyl substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterogfrclyl substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted /‘ﬁ‘aikyi or substituted or unsubstituted
cycioalkyiaikyi

R? is H, or a substituted or unsubstituted C r.g alkyl
and wherein the TOR kinase inhibitor is no#6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one/ 6-{4-(1H-1,2,4-triazol-3-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazing 2,3-b]pyrazin-2(1H)-one, (R)-6~(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3- (cyc}ohexyime,;yi) 3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one or
7-(4-hydroxyphenyl)-1 (S-meihoxx enzyl) 3 4-dihydropyrazino[2,3-bipyrazin-2(1H)-one.

olvate, stereoisomer, or

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

wherein the TOR kinag ‘inhibitor is a compound having the formula (I1T):
f R?
| R3
R’ N N R*
B
z
N
H
(i

or a pharmaceutically acceptable salt, clathrate, solvate, sterecisomer, or
tomer thereof, wherein:
RI is substituted or unsubstituted C,5 alkyl, substituted or unsubstituted aryl,
/ substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

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




heterocyclylaikyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyt,

R and R are each mdependentiy H, substltuted or unsubstituted Cig

the atoms to which they are attached, form a substlmted or unsubstﬂuted cy 16
substituted or unsubstatuted heterocyelyl;

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

R?.
o
/
N N
Hooo,
(xV) 4

or a pharmaceutically acceptable sa#, clathrate, solvate, stereoisomer, or
tautomer thezcof wherein: ¢
R' is substituted or unsubstituted 14 alkyl substitated or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, subStituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl’
R? is H, substituted or ungfibstituted C 4 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstifted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or upgubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;
R?is H,ora substi

ted or unsubstituted C, g alkyl

dihydropyrazino[2,3-b]pyrazir 5§(iH)-one, 6-(4-(1H-1 2,4 triazol- S-yl)phenyi) 3»
{cyclohexylmethyl}-3,4-di }ydropw azino{2,3-blpyrazin-2(1H)-one, {R)-6~(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3- (c ,’thexylmethyl}-ﬁ% 4- d:hydropyrazmo[Z,a b}@vrann-Z(iH)-one or




RZ
1 ¥
R N\ N R4
/
N g o
(am

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

R' is substituted or unsubstituted C,¢ alkyl, substituted cnsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstity#®€d heterocyclyl, or
substituted or unsubsﬁtuted heterocyclylalkyl;

R? is H, substituted or unsubstituted C,g alkyl, sshtuted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, sy Stituted  or  unsubstituted
heterocycliylalkyl, substituted or unsubstituted aralkyl, orsubstltuted or unsubstituted
cycloalkylalkyl;

R® and R are each independently H, tuted or unsubstituted C,.g alkyl,
substituted or unsubstituted aryl, substituted or unswbstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubsmfted heterocyclylaﬁ(yi substituted or
unsubstituted aralkyl, substituted or unsubstituted cy loaiky]alkyl or R? and RY, together with
the atoms to which they are attached, form a_*,. substituted or unsubstituted cycloalkyl or
substituted or unsubstztuted hcterocyclyl

or R* and one of R® and
attached, form a substituted or unsubstitut
or a compound having the formula (IV):¢

wuy

tcgcther with the atoms to which they are
'hetelocycly]

RZ
N N O
\\
S .
N N Re
H

B is ‘;ubstl’mted or unsubstituted C,4 alkyl, substituted or unsubstituted aryl,
substituted w * unsubstituted cycloalkyl, substituted or unsubstituted heterocyelyl, or
subsmute1 unsub@tituted heterocyclylalkyl;
R? is H. substituted or unsubstituted C,.g alkyl, substituted or unsubstituted
gfyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
hetyc}y}aikyi substituted or unsubstituted aralkyl, or substituted or unsubstituted
cyloalkylalkyl;
Vi R? is H, or a substituted or unsubstituted Cy g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-

dihydropyrazino[2,3-blpyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
{cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-

triazol-S-ylphenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino|2,3-bpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazine{2,3-b]pyrazin-2(1H)-one.




11.  Use of a TOR kinase inhibitor in the manufacture of a medicament for treating non- 4
small cell ]ung carcinoma cervical cancer or Peut/ Jeghem Syndrome, ina patz’ent havind

relative to Wﬂd typc
wherein the TOR kinase inhibitor is a compound having the formula (III):
RZ

R N N R4
S

N N 0

(I

or a pharmaceuticailly acceptable salt, solvate, stereoisomer, or

tautomer thereof wherein: 1

R! is substituted or unsubstituted C,.g alkyk substltuted or unsubstituted aryl,

substituted or unsubstituted cycloalkyl, snbstituted dor unsubstituted heterocyclyl, or

substituted or unsubstituted heterocyclylalkyl; g

R? is H, substituted or unsubstitut e C] g alkyl, substituted or unsubstituted

cycloalkyl, substituted or wunsubstituted h-rocyc]yl substituted or unsubstituted

heterocyclylalkyl, substituted or unsubsutuﬁ,d aralkyl, or substituted or unsubstituted

cycloalkylalkyl;

R* and R? are each indepe dently H, substituted or unsubstituted C.g alkyl,

substituted or unsubstituted aryl, sub’- ituted or unsubstituted cycloalkyl, substituted or

unsubstituted heterocyclyl, substitutgl d or unsubstituted hetemcyclylalkyi substituted or

unsubstituted aralkyl, substituted ory insubstituted cycloalkylalkyl, or R* and R , together with

the atorns to which thcy are atyf chcd form a substituted or unsubstituted cycloalkyl or
ocyclyl

or R? and ong of R® and RY, togethcr with the atoms to which they are

m

R2

R’ N N 0
S
P
N N R®
Iv)
or a pharmaceuticai]y acceptable salt, clathrate, solvate stereoisomer, or

V4 R] is substituted or unsubstituted C, alkyl, substituted or unsubstituted aryl,’
/ substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
7" substituted or unsubstituted heterocyelylalkyl;

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

R*is H, or a substituted or unsubstituted Cyg alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxypheny})-4-(3-methoxybenzyl)-3#
dihydropyrazino{2,3-blpyrazin-2(1H)-one, 6-(4-(1H-1,2,4-triazol-5-yi)pheng
{cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2{1H)-one, (R)-6-(4-(11¢1 2 4.
triazol-S-ylphenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[ 2,3-b}pyrazin-2(1H¥fone  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3 ,4—dihydxropyrazino[2,3»b]pyrazin—fz ¥t

12.  Use of a TOR kinase inhibitor in the manufacture of a medicame treating non-
small cell lung carcinoma or cervical cancer, in a patient having .!5'" -small cell lung
carcinoma or cervical cancer characterized by an AMPK gene losg AMPK protein loss,
AMPK gene mutation, or AMPK protein mutation wherein the ugé comprises screening a
patient's carcinoma or cancer for the presence of AMPK gene doss, AMPK protein loss,
AMPK gene mutation, or AMPK protein mutation, relative to wifd type,

wherein the TOR kinase inhibitor is a compound having the f

or a pharmaceutically ',
tautomer thereof, wherein: 4

R! is substituted or gﬁbstitutcd Ci5 alkyl, substituted or unsubstituted aryl,

R? is H, subs ‘ﬁted or unsubsntuted Ci.g alkyl, substituted or unsubstituted
cycloalkyl, substituted .'” unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, bubst',uted or unsubstituted aralkyl, or substituted or unsubstituted

cycfoalkyiaikyl

unsubstituted heferocyclyl, subsututed or unsubstituted heterocydyialkyl, substituted or
unsubstituted a alkyl, substituted or unsubstituted cycloalkylalkyl, or R and RY, together with
the atoms VJ which they are attached, form a substituted or unsubstituted cycloalkyl or
subs‘mtutem uusubstltuted heterocyclyi;

&  or R* and one of R® and R, together with the atoms to which they are
attachfd, form a substituted or unsubstituted heterocyclyl,

having the formula (IV):
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R N

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

R' is substituted or unsubstituted C,. alkyl, substituted opfunsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstityed heterocyelyl, or
substituted or unaubsﬂtuted heterocyelylalkyl; V4 _

R? is H, substituted or unsubstituted C;5 alkyl, stituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, sustituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, oy substituted or unsubstituted
cycloalkylalkyl;

R’ is H, or a substituted or unsubstituted C 4 alkyl
and wherein the TOR kinase inhibitor is not 6- {4-hyd1«> 'yphcnyl) 4-(3-methoxybenzyl)-3 4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one, Vi 4 6-(4-(1H-1,2 4-triazol- -5-ylphenyl)-3-
{cyclohexylmethyl)-3,4-dihydropyrazino{2,3-blpyra: m-Z(IH) -one, (R}-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3 4-dilfydropyrazino[2,3-blpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1 -(3-methoxybenzyi)—?;,m 1bydropyraz1no[2 3-blpyrazin-2(1H)-one.

will treat sald non-small cell lung carcinoma or cervical cancer,
wherein the TOR kinase j# ﬁ:}]tox is a compound having the formula (I1I);

,/ R2
o
R! N N R4
B
F
N N 0
H
{m

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

R is subsututed or unsubstituted Cy4 alkyl, substituted or unsubstituted aryl,
subqtltuted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstﬁuted heterocyelylalkyl;

R? is H, substituted or unsubstituted Cy3 alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;



R® and R* are each independently H, substituted or unsubstituted C,.g alkyl,

substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted heterocyclyl, substituted or unsubstituted heterocyelylalkyl, substituted o
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R* , together
the atoms to which they are attached, form a substituted or unsubstituted cycloalkgfl
substituted or unsubstituted heteroayciyl

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

RZ

R’ N N O
=
N N R®
av)
or a phdrmaceutlcaily acceptable salt, hrate, solvate, stereoisomer, or
tautomer thereof, wherein:

R’ is substituted or unsubstituted C;q ‘fkyi substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substityfed or unsubstituted heterocyclyl, or
substituted or unsubstz’{uted heterocyclylalkyl;  #

R® is H, substituted or unsubs juted Cig alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted/ heterocyclyl, substituted or unsubstituted
heterocyelylalkyl, substituted or unsub ﬁuted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;
R’ is H, or a substitute ‘! ;r unsubstztuted C;.5 alkyl
and wherein the TOR kinase inhibir is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(¥H}-one, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydrofyrazino|2,3-bipyrazin-2{ 1 H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yi)phenyl)-3- (cycio,xyimethyl) 3, 4-dihydropyrazino[2,3-blpyrazin-2(1H)-one or
7-{4-hydroxyphenyl)-1- (3- fethoxybenzyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one.

b, D2

v
l’

'flod for predicting therapeutic efficacy of treatment of a patient having
non-small cell lun “carcinoma or cervical cancer with a TOR kinase inhibitor, comprising
screening said pgf {ent's carcinoma or cancer for the presence of an AMPK gene loss, AMPK
protein loss, A ,;5 PK gene mutation, or AMPK protein mutation, relative to wild type, wherein
the presencof AMPK gene loss, AMPK protein loss, AMPK gene mutation, or AMPK
protein tatmn is predictive of therapeutic efficacy of treatment with a TOR kinase
inhibito#
wherghtl the TOR kinase inhibitor is a compound having the formula (III)

Y, ;’7] R2

14, An in vitro

1 R
R N\ N R*
Z
N N o
(11E)




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

R' is substituted or unsubstituted C;. s alkyl, substituted or unsubstituted
substituted or unsubstituted cycloalkyl, substituted or unsubstituted hcterocyclyior
substituted or urlsubsntuted heterocyclylalkyl;

R? is H, substituted or unsubstituted C;5 alkyl, substituted or unsutltutcd
cycloalkyl, Sub%trtuted or unsubstituted heterocyclyl, substituted or _x»;"a stituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or yfsubstituted
cycioaikyla]kyi V4

R® and R are each independently H, substituted or unsubsg#t wd Cy.g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloail substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylgfkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or Bf and R4, together with
the atoms to which they are attached, form a substituted or unglbstituted cycloalkyl or
substituted or unsubstituted heter ocyelyl;

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

substxtu‘sed or unsubstltutcd ¢ érocyc]yialkyi;

R? is H, suj ,shtuted or unsubstituted Cy.g alkyl, substituted or unsubstituted
cycloalkyl, substituted f’or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, sub dituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloa]kylaikyl; 4

Use of a TOR kinase inhibitor in the manufacture of a medicament for treating Peutz-
eghcrs Syndrome, in a patient having Peutz-Jeghers Syndrome characterized by an AMPK

4 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):




ok

(15
or a pharmaceutically acceptable salt, clathrate, solvate, qleoisomer, or
tautomer ihereof wherein: "
R is substituted or unsubstituted C, alkyl, subetlt&ted
substituted or unsubstituted cycloalkyl, substituted or unsu’osut
substituted or unsubstituted heterocyclylalkyl; 4
R? is H, substituted or unsubstituted Cy.5 alkyl, sl stltuted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, sultituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, orubstitui’ed or unsubstituted
cycloalkylalkyl;
R® and R are each independently H, subg

nsubsti tuted aryl,
heterocyclyl, or

fituted or unsubstituted C g alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstué( ed heterocyclylalkyi substituted or
unsubstituted aralkyl, substituted or unsubstituted gy‘doaikyialkyl or R* and R?, together with
the atoms to which they are attached, form Agubstztuted or unsubstituted cycloalkyl or
substituted or unsubsntuted hcierocyc]yl
or R? and one of R* and
attached, form a substituted or unsubqt;iut
or a compound having the formula (IV)

j, together with the atoms to which they are
heterocyclyl,

2

L

(1V)

e X3

g‘/ is substituted or unsubstituted C;5 alkyl, substituted or unsubstituted aryl,
unsubstituted cycloalkyl substituted or unsubstituted heterocyclyl, or

R® is H, substxtuted or unsubsututed Ci.s alkyl, substituted or unsubstituted
/‘ , substituted or unsubstituted heterocyclyl, substituted or unsubstituted
hetegbeyelylalkyl, substituted or unsubstituted aralkyl, or substituted or upsubstituted

& oaikylalkyi
g R® is H, or a substituted or unsubstituted C 4 alkyl

wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-

dihydropyrazino[2,3-blpyrazin-2{1H)-one, 6-(4-(1H-1,2,4-triazol-5-ylyphenyl)-3-
(cyclohexylmethyl)-3 4-dihydropyrazino[2,3-bpyrazin-2{1H)-one, (R)-6~(4-(1H-1,2,4-
triazol-5-yhjphenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino(2,3-b]pyrazin-2(1H)-one.
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16.  An in vitro method for predicting the likelihood of a patient having Peut7-chhers 4
Syndrome being responsive to TOR kinase inhibitor therapy, comprising screening s ..,.V
patient for the presence of an AMPK gene loss, AMPK protein loss, AMPK gene mutajfn,
or AMPK ptotcm mutation, relative to wild type, wherein the presence of AMPX ¢ ge v i
AMPK protein loss, AMPK gene mutation, or AMPK protein mutation predicts an §
likelihood that TOR kinase inhibitor therapy will treat said Peutz- Jeghers Syndromé
wherein the TOR kinase inhibitor is a compound having the formula (111}

RZ
RB
R N 4
\E \INIR
N N ol
H

(110

or a pharmaceutically acceptable salt, clagh
tautomer thereof, wherein:

R' is substituted or unsubstituted C,. gggf
substituted or unsubstituted cycloalkyl, substnm ’
substituted or unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubsut.-ed C).s alkyl, substituted or unsubstitated
cycloalkyl, substituted or unsubstituted A leterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsub‘;t;’"ted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; 2

R’ and R* are each md"endenﬂy H, substituted or unsubstituted Cy.q alkyl,
substituted or unsubstituted aryi, s,sntutcd or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substi _’zed or unsubstituted heterocyclylalkyl, substztuted or
unsubstituted aralkyl, substltuted # unsubstituted cycloalkylalkyl, or R® and R*, together with
the atoms to which they are *_‘ttachcd form a substituted or unsubstituted cycloalkyl or
substituted or unsubstituted héterocyclyl;

or R* and ,nc of R® and R*, together with the atoms to which they are
attached, form a substitu éd or unsubstituted heterocyclyl,

rate, solvate, stereoisomer, or

I, substituted or unsubstituted aryl,
or unsubstituted heterocyclyl, or

f R2
1 |
R N N 0
B
/
N R
H
v

or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
utcm er thereof wherein:
R' is substituted or unsubstituted C,. alkyl, substituted or unsubstituted aryl,
4 substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyelyl, or
substituted or unsubstztuted heterocyclyialkyl;

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

R3is H, or a substituted or unsubstituted C,.g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-
dihydropyrazino]2,3-blpyrazin-2{1H})-one, 6-(4-(1H-1,2,4-triazol-5-yl)phen#l
(cyclohexylmethyl)-3,4-dihydropyrazine[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-( 1 A~
triazol-5-yl)phenyl)-3-{cyclohexylmethyl}-3,4-dihydropyrazinof2, 3~b]pyrazmw2(1
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3.4-dihydropyrazino[2,3-b]pyr

ofmutation, or AMPK
MPK. gene loss, AMPK
protein loss, AT\/{PK gene mutation, or AMPK protem mutatxon 1'edic>tive of therapeutic
efficacy of treatment with a TOR kinase inhibitor,
wherein the TOR kinase inhibitor is a compound having the fo r ()

or a pharmaceutically ac eptable salt, clathrate, solvate, stercmsomer, or
tautomer thereof, wherein:

R‘ Is substituted or u ubstﬁutcd Ci.g alkyl, substituted or unsubqtltuied aryl,
substituted or unsubstituted cycldalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstxtuted hetergeyclylalkyl;

R? is H, substipfted or unsubstituted Cy.g alkyl, substituted or unsubstituted
cycloalkyl, substituted ot/ unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substxt_g. ed or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; 4
R* andR" are each independently H, substituted or unsubstituted C,. alkyl,
substituted or unsyBstituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted he 'ocyclyl substituted or unsubstituted heterocyclyiaikyl substituted or
unsubstituted agdl kyl substituted or unsubstituted cycloalkylalkyl, or R* and R”, together with
the atoms tofwhich they are attached, form a substituted or unsubstituted cycloalkyl or
substituted v,f unsubstztuted heterocycelyl;

¢ or R® and one of R® and R, together with the atoms to which they are
f form a substztuted or unsubsututed heterocyclyl,
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RZ
R’ N t‘lé 0O
. X
/
N R®
H
av)

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

R' is substituted or unsubstituted Cy.s alkyl, substituted onsubstituted aryl,
substitated or unsubstituted cycloalkyl, substitited or unsubstity#€d heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl; i

R? is H, substituted or unsubstituted Cig alkyl, syb sutuied or unsubstxtuted
cycloalkyl, subsututed or unsubstituted heterocyclyl, supftituted or unsubstituted
heterocyciylalkyl, substituted or unsubstituted aralkyl, oubstituted or unsubstituted
cycloalkylalkyl;

R*is H, or a substituted or unsubstituted C,4 alkyl

and wherein the TOR kinase inhibitor is not 6-(4-hydreX yphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one, £ 6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyra in- 2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3 4-diffydropyrazine[2,3-b]pyrazin-2(1H)-one  or
7-(4-hydr0xyphenyi)-1-{,3-methoxybenzyl}-3,4, ihydropyrazino{2,3-blpyrazin-2(1H)-one.

18.  Use of a TOR kinase inhibitor in # e manufacture of a medicament for treating non-
small cell lung carcinoma, cervical ¢ §,=ex 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, A¥IPK activity, or both, relative to wild type,
wherein the TOR kinase mhxblmg s a compound having the formula (III):

f RZ

R3
R’ N N R*
/ .
N N O

(II}Z}

) R® is H, substituted or unsubstituted Ci.g alkyl, substituted or unsubstituted
#cloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
A heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
4 cycloalkylalkyl,

R* and R* are each independently H, substituted or unsubstituted Cj.g alkyl,
substituted or unsubsfituted aryl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, substituted or
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unsubstituted aralkyl, substituted or unsubstituted cycloatkylalkyl, or R® and R?, together with 4
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl or #
substituted or unsubstztuted heterocyc]yl y 4
or R? and one of R® and R*, together with the atoms to which thcy fre
attached, form a substituted or unsubstituted heterocyelyl, 4
ot a compound having the formula (IV):
R2

R N N o]
\1/ \
P
N N R®
av)
or a pharmaceutically acceptable salt, clathxat 4

tautomer thereof, wherein:
R is substituted or unsubstituted C,.g alkyl, A

solvate, stereoisomer, or

) bstituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted of unsubstituted heterocyclyl, or
substituted or unsubsﬂtuted heterocyclylalkyl; ,x;’ﬁr

R? is H, substituted or unsubstitated ﬁ} s alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted hetepdcyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted/aralkyl, or substituted or unsubstituted
cycloalkylalkyl; A

R is H, or a substituted or ung ibstituted C.g alkyl
and wherein the TOR kinase inhibitor is 6t 6-(4-hydroxyphenyl)-4- (3-methoxybenzyl}-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H})-o ,e 6-(4-(1H-1,2,4-triazol-5-yl)phenyl}-3-
(cyclohexylmethyl)-3,4- dlhydmpyraz.:o& 3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-y)phenyl)-3-(cyclohexylny thyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one or
7-(4-hydroxyphenyl)~1- (3~methof (benzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one,

19.  Use of a TOR kinases nhibltor in the manufacture of a medicament for treating non-

small cell lung carcinomd or cervical cancer, in a patient having non-small cell lung

carcinoma or cervical c" cer characterized by a reduced level of pAMPK protein, AMPK

activity, or both wher fn the use comprises screening a patient's carcinoma or cancer for the

presence of a reduced Nevel of pAMPK protein, AMPK activity, or both, relative to wild type,
: nase inhibitor is a compound havmg, y the formula (I11):

RZ
| ow
=¥ N N R*
B
P
N N o]
H
(II)

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

R’ is substituted or unsubstituted C;. alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;
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R” is H, substituted or unsubstituted Cig alkyl, substituted or unsubstituted 4
cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted #
heterocyciylatkyl, substituted or unsubstituted aralkyl, or substituted or unsubstitutegd
cycloalkylalkyl; )

R* and R are each mdependently H, substituted or unsubstituted C,.g4

unsubstituied hetelocyciyi subst;tmed or unsubstituted heterocydyialkyl or
unsubstituted malkyi substituted or unsubstituted cycloalkylaikyi or R? and RY, ,7' ether with

substituted or unsubstituted hetelocyc} yl

or R? and one of R? and R4, together with the atoms
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (IV);

, wh] ch they are

R N

tautomer thereof, wherein:
R'is substituted or unsubsu W

R? is H, substituted onfunsubstxiuted C,.s alkyl, substituted or unsubsmuted
cycloalkyl, substituted or unsupStituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted o unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R'isH,oras b‘;tztuted or unsubstituted C,.5 alkyl
and wherein the TOR kmaz inhibitor is not 6-(4-hydroxypheny!)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2,3-b]p ;azm~2(1 H)-one, 6-(4-(1H-1,2 4-triazol-5-yhphenyl)-3-
{cyclohexylmethyl)-3, : {ihydropyrazino{2, 3-b]pyrazin~2(11*l)-one, (R)-6-(4-(1H-1,2.,4-
triazol-5-yl)phenyl)-3¢ cyclohexylmethyl})-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one  or
7-(4-hydroxypheny#)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one.

20. An in i;ﬂo method for predicting the 1ikc1ihood of a patient havz’ng non- smali cell

é’

redu level of pAMPK protein, AMPK activity, or both, pmdmts an increased ilkehhood
#/OR kinase inhibitor therapy will treat said non-small cell lung carcinoma or cervical
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R N N_ | R

(1 /4
or a pharmaceutically acceptable salt, clathrate, solvate, s coisonzer., or
tautomer thereof wherein: £

R' is substituted or unsubstituted Cyg alkyl, substituted oh nsubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubetitu heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R” is H, substituted or unsubstituted C;. alkyl, sy stxtuted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl, supftituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyt, orfsubstituted or unsubstituted
cycloalkylalkyl;

R® and R* are each independently H, subgfituted or unsubstituted C .5 alkyl,
substituted or unsubstituted aryl, substituted or unsybstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstigited hetelocyclyialkyi‘ substituted or
unsubstituted aralkyl, substituted or unsubstituted ¢ acioalkyialkyl or R? and RY, together with
the atoms to which they are attached, form a‘.ﬁubq'sltuted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocyclyl; &

or R* and one of R® and B, together with the atoms to which they are
attached, form a substituted or unsubstitutg ’hcterocyciyl

R2
L o
X
P
N R®
H
avy

v

¥ is subsututed or unsubstituted C,.5 alkyl, substituted or unsubstituted aryl,
substituted unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
substitutedr unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstituted C,. alkyl, substituted or unsubstituted
cyclogdkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
hete of cyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
o yMoalkylalkyl;
R? is H, or a substituted or unsubstituted C, 5 alkyl

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




21. An in vitre method for predicting therapeutic efficacy of treatment of a patient havingg’
non-small cell lung carcinoma or cervical cancer with a TOR kinase inhibitor, comprisigf
screening said patient's carcinoma or cancer for the presence of a reduced level of pAN#
pmtcin AMPK activity, or both, 1elaﬁve to wild type whmein the presence of a rgff

treatment wzth a TOR klnase inhibitor,
wherein the TOR kinase inhibitor is a compound having the formula (III):

Rz
| R
R1 N N
I S
L
N N
H
(I

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

R' is substituted or unsubstituted Cl 8 a.y¥ substituted or unsubstituted aryl,
substituted or unsubstituted cycloalkyl, qu‘ostitu, . or unsubstituted heterocyclyl, or
substituted or unsubstituted heterocyclylalkyl;

R? is H, substituted or unsubstity ed Ci.g alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted Aeterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsubst"_, ited aralkyl, or substituted or unsubstituted
cycloalkylalkyl; g

R3 and R? are each ind A 'endently H, substituted or unsubstituted C,.4 alkyl,
substituted or unsubstituted aryl, spbstituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substig ted or unsubstituted hetemcyclylalkyi substltuted or
unsubstxtuted araikyl substxtuted ¢ unsubstituted cycloaikylalkyl or R .«md R? togethel WIth

substituted or unsubqtztuted bs érocyc’ly}
or R? and l_,ne of R? and RY, together with the atoms to which they are

R2
R N :L o}
i X
F
N N R®
(Iv)

v or a phannaceutlcally acceptable salt, clathrate, solvate, stereoisomer, or
utomer thereof, wherein:
, RI is substituted or unsubstituted C, alkyl, substituted or unsubstituted aryl,
4 substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
¢ substituted or unsubstituted heterocyclylalkyl;

R% is H, substituted or unsubstituted Cy.5 alkyl, substituted or unsubstituted
cycloalkyl, substituted or - unsubstituted heterocyelyl, substituted or unsubstituted



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

R*is H, or a substituted or unsubstituted C;.g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-34
dihydropyrazino[2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-triazol-5-yl)pheng)
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1}g¢1,2.4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2{ 1 H)#
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(#

fautomer thereof wherein: £

R is substituted or unsultituted Ci.s alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted cycloghkyl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heteroc; £lylalkyl;

R? is H, substitutefl or unsubstituted Cy.g alkyl, substituted or unsubstituted
cycloalkyl, substituted or ynsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituief " or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl; e
R* and Riﬁare each mdependenﬂy H, submtuied or unsubsﬁ’mted C; -4 atkyl,

substituted fg subqtltuted heterocycl yl
4 or R? dﬂd one of R3 and R, toge‘fhez with the atoms to which they are

R2
R N il o
l Xy
/ 3
N g R
{Iv)




or a pharmaceutically acceptable salt, clathrate, solvate, stereoisomer, or
tautomer thereof, wherein:
R is substituted or unsubstituted Cy.3 alkyl, substituted or unsubstituted aryjf
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyi
substituted or unsubstztutcd heterocyclyialkyi 4

cycloalkyl, qubsututed or unsubstituted heterocyclyi qub%tltuted or
heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or
cycloalkylalkyl; 4
R? is H, or a substituted or unsubstituted Ci.g alkyl
and wherein the TOR kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-mgft
dihydropyrazino{2,3-b]pyrazin-2(1H)-one, 6-(4-(1H-1,2 4-tﬁ01-5-y1)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one, £ (R)-6-(4-(1H-1,2,4-
triazol-5-yl)phenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino{2,3-}}; i
7-(4-hydroxyphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino| 43

23.  An in vitro method for predicting the likelihood gf a patient having Peutz-Jeghers
Syndrome being responsive to TOR kinase inhibitor ferapy, comprising screening said
patient for the presence of a reduced level of pAM K protein, AMPK activity, or both,
relative to wild type, wherein the presence of a red iced level of pAMPK protein, AMPK
activity, or both, predicts an increased likelihood gat TOR kinase mhibitor therapy will treat
said Peutz-Jeghers Syndrome,
wherein the TOR kinase inhibitor is a compo d havmg the formula (II1):

Rl is stztuted or unsubstituted Cyy alkyl, substituted or unsubstituted aryl,
substituted or /ubsﬂtuted cycloalkyl, substifuted or unsubstituted heterocyclyl, or
substituted or u stibstituted heterocyelylalkyl;

K is H, substituted or unsubstituted Cy.g alkyl, substituted or unsubstituted
cycloalkyl, Aubstituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyca]ky], substituted or unsubstituted aralkyl, or substituted or unsubstituted

§lalkyl;
7 R® and R4 are each mdependenﬁy H, substftuted or unsubstztutcd C; g alkyl,

ugkubstituted heterocyclyl, subthtuted or unsubsmuted hetcrocyciylaikyi substituted or
Ainsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R* and R*, together with

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

substituted or unsubst:tuted heterocyclyi

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

or a pharmaceutically acceptable salt, clathrate, solvate, stgfeoisomer, or
tautomer thereef wherein: i

R'is substituted or unsubstituted Cy3 alkyl, substituted on‘;ubstituted aryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstltud heterocycelyl, or
substituted or unsubstituted heterocyclylalkyl; ~

R? is H, substitated or unsubstituted C\4 alkyl, ssntuted or unsubstmtted
cycloalkyl, substituted or unsubstituted heterocyclyl, suj tituted or unsubstituted
heterocyclylalkyl, substituted or unsubstituted aralkyl, orubstumed or unsubstituted
cycloalkylalkyl; /
R®is H, or a substituted or unsubstituted C 4 ’alkyi
and wherein the TOR kinase inhibitor is not 6-(4-hydrof yphenyi)-4 (3-methoxybenzyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1H)-one, #6-(4-(1H-1,2,4-triazol-5-yl)phenyl)-3-
(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-blpyra fin-2(1H)-one, (R)-6-(4-(1H-1,2,4~
triazol-5-yl)phenyi)-3-(cyclohexylmethyl)-3,4-dij4 dropymzmo[Z 3-b]pyrazin-2(1H)-one or
7-(4-hydroxyphcnyl)»i-(3~mcthoxybenzyl}~3,¢}; 111yd10py1a71n0{2 3-blpyrazin-2(1H)-one.

24, Anin vitro method for predicting t,,vErapeutzc efficacy of treatment of a patient having
Peutz-Jeghers Syndrome with a TOR kijfiase inhibitor, comprising screening said patient for
the presence of a reduced level of pA¥IPK protein, AMPK activity, or both, relative to wild
type, wherein the presence of a ied‘_;c;ed level of pAMPX protein, AMPK activity, or both, is
predictive of therapeutic efficacy gt treatment with a TOR kinase inthibitor, and

wherein the TOR kinase inhibi ’fﬁis a compound having the formula (IIl):

R2
o
R’ N\ N R
L
N g G
(I

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

4 R‘ is subsntuted or unsubstituted Ci alkyl, substituted or unsubstituted aryl,
tuted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, or
v Hstituted or unsubstituted heterocyclylalkyl;
R? is H, substituted or unsubstituted C,3 alkyl, substituted or unsubstituted
cycloalkyi substituted or unsubstituted heterocyclyl, substituted or unsubstituted
” heterocyclylalkyl, substituted or unsubstituted aralkyl, or substituted or unsubstituted
cycloalkylalkyl;

R and R are cach independently H, substituted or unsubstituted Cyg alkyl,
substituted or unsubstituted . aryl, substituted or unsubstituted cycloalkyl, substituted or
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unsubstituted heterocyclyl substituted or unsubstituted heiezocyclylaikyl substituted or 4
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R® and R?, together with 4
the atoms to which they are attached, form a substituted or unsubstituted cycloalkyl o
substituted or unsubstltuted l'zeteroeyclyl Y 4

or R* and one of R® and R*, together with the atoms to which v;""“
attached, form a substituted or unsubstituted hetcrooyclyi
ora compound having the formula (IV):

are

Ra
R1 N f\‘i
8
/
N N
H
av)

tautomer thcreof wherein: &

R’ is substituted or unsubstituted C. alky}
substituted or unsubstituted cycloalkyl, eubsﬁfuted, or unsubstituted hetemcyclyl or
substituted or unsuhshtuted heterocyclylalkyl; / 4

R? is H, substituted or unsubstitutes (Cig alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heferocyclyl, substituted or unsubstituted
heterocyclylalkyl, substituted or unsui)sutuﬁ aralkyl, or substituted or unsubstituted
cycloalkylalkyl; 7

R’is H, or a substituted or ‘1substztuted Ci.g alkyl
and wherein the TOR kinase inhibitor ig'not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl}-3.4-
dihydropyrazino[2,3-b]pyrazin-2(1H).éne, 6-(4-(1H-1,2,4-triazol-5-yl)phenyl}-3-
{cyclohexylmethyl)-3 4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4~
triazol-5-yl)phenyl)-3-(cyclohexy} hethyl)-3, A-dihydropyrazino[2,3-bJpyrazin-2(1H)-one  or
7-(4-hydroxyphenyl)-1 (S-mct xybenzyl) 3,4-dihydropyrazino[2,3-bJpyrazin-2(1H}-one.

I/;'

25. A kit comprising ¢ ie or more containers filled with a TOR kinase inhibitor or a
pharmacentical composj fon thereof, reagents for detecting a reduced level of pAMPK
protein, AMPK activigd, or both, relative to wild type, in a patient's cancer or in a patient
having a tumor syn dgrome and instructions for detecting a reduced level of pAMPK protein
and/or AMPK acij ’tty in a patient's cancer or in a patient having a tumor syndrome,

wherein the ’TO ‘kinase inhibitor is 2 compound having the formula (111):

RZ
| o®
R? N N R4
] X
L
N § 0!
(11

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




R’ is substituted or unsubstituted Ci.4 alkyl, substituted or unsubstituted aryl, 4
substituted or unsubstituted cyeloalkyl, substituted or unsubstituted heterocyelyl, or #
substituted or unsubstztuted heterocyclylalkyl; ) 4

R* is H, substituted or unsubstituted C,5 alkyl, substituted or unsubstit
cycloalkyl, substituited or unsubstituted heterocyclyl, substituted or unsubs
heterocyclylalkyl, substituled or unsubstituted aralkyl, or substituted or unsul pfituted
cycloalkylalkyl; ‘ 4

R* and R* are each independently H, substituted or unsub?tltuteC; s alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyl, #ibstituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocydylalky ¢ substituted or
unsubstituted aralkyl, substituted or unsubstituted cycloalkylalkyl, or R and'R*, together with
the atoms to which they are attached, form a substituted or unqub‘; futed cycloalkyl or
substituted or unsubstltuted hetelocyol yh

or R? and one of R’ and R%, together W:th the o to which they are
attached, form a substituted or unsubstituted heterocyclyl,
or a compound having the formula (V)

R' N

or a pharmaceutically acpwble salt, clathrate, solvate, stereoisomer, or
tautomer ther eof wherein:

R' is substituted or ung bsututed C.4 alkyl, substituted or unsubstztuted aryl,
substituted or unsubstituted cyc ;alkyl, substituted or unsubstituted heterocyelyl, or
substituted or un@ubsmutcd hetergCyclylalkyl;

R? is H, substi ,t’ed or unsubstituted C;¢ alkyl, substituted or unsubstituted
cycloalkyl, substitoted org# # unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, substitufed or unsubstituted aralkyl, or substituted or unsubstituted
cycloaltkylalkyl; f

R is ": a substituted or unsubstituted C, g alkyl
and wherein the T /kinase inhibitor is not 6-(4-hydroxyphenyl)-4-(3-methoxybenzyl)-3,4-
dihydropyrazino[2/3-blpyrazin-2(1 H)-one, ' 6-(4-(1H-1,2 4-triazol-5-ylphenyl)-3-
{cyclohex yimeg 91)-3,4-dihydropyrazino[2,3-bpyrazin-2(1H)-one, (R)-6-(4-(1H-1,2,4-
triazol-5-yl)plenyl)-3-(cyclohexylmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one  or

¥yphenyl)-1-(3-methoxybenzyl)-3,4-dihydropyrazino{2,3-b]pyrazin-2(1H)-one.

¢ one of claims 3, 4, 6, 7, 13, 14, 16, 17, 20, 21, 23 or 24; or the pharmaceutical
cy, diposition of claim 9; or the kit of claim 10 or 25, wherein the TOR kinase inhibitor is
#lected from the group consisting of:
/4 6-(1H-pyrrolo[2,3-blpyridin-3-yl}-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3 ,4-
4" dihydropyrazino[2,3-b]pyrazin-2(1 H}-one;
6-(4-methyl-6-(1H-1,2,4-triazol-3-yDpyridin-3-yl)-4-((tetrahydro-2H-pyran-4-ylymethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H}-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-((trans-4-
methoxycyclohcxyl)methyl) 3,4- dihydropyrazino{2,3-blpyrazin-2(1H)-one;
164
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6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-((cis-4-methox ycyclohexyl ymethyl)-
3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-ypyridin-3-y1)-4-((trans-4-methoxyeyclohexy ymethyl)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4- ((‘aans-é%—
hydroxyeyelohexylymethyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(6-(1H-1,2,4-triazol-3-yDpyridin-3-y1}-4-((cis-4-methox yeyelol 1exy])mcihyl)—3
dihydropyrazino{2,3-blpyrazin-2(1 H}-one; V4
6-(6~(1H-1,2 4-triazol-3-ylpyridin-3-y1)-4-((trans-4- hydroxycyciohexyl)mefh
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
6-(6-(1H-1,2,4-triazol-3-yl)pyridin-3-yl}-4-(cis-4-hydroxycyclohexyl)- 3
dihydropyrazino[2,3-b]pyrazin-2(1 H}-one;
6~(6-(1H-1,2 4-triazol-3-yl)pyridin-3-yl)-4-({cis- 4~hydroxycyciohexy
dihydropyrazino{2,3-blpyrazin-2(1 H)-one; Vi
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(trans-4-fi
dikydropyrazino{2,3-b]pyrazin-2(1 H)-one;
6-(6-(1H-1,2, 4-triazol-3-y1)pyridin-3-y1)-4-(trans-4 «methoxyclohexyi)~3,4~
dlhydmpyrazmo[Qi 3-b]pyrazin-2(1 H)-one;
6-(6-(1H-1,2,4-triazol-3-yDpyridin-3-yl)-4-(trans- 4—hydr ycyclohexyl)-3,4-
dihydropyrazino[2,3-bJpyrazin-2(1 H)-one; 4
6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol- 3~y])phen
3,4~dihydropyrazino{2,3-blpyrazin-2{1H)-one; £
6-(6-(1H-1,2,4-triazol-3-yhpyridin-3-yl)-4- ((:1s—ﬂ —meﬂwxycyolohexyl) -3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one; /#

6-(6-(1H-1,2 A-triazol-3-yl}pyridin-3-yl)- 4,
blpyrazin-2(1H)-one; £
6-(6-(1H~1,2,4-triazol-3-yl)pyridin-3-y}-
2(1H)-one; ﬁ"j
6- (5 ﬂuoroa-methyi 4- (lH 1 2,441

ethyl)—3,4~

-4-((01' s-4-hydroxycyclohexyhmethyl)-

yrazino{Z 3-h]pyrazin—2(1 H)-one;
Sétluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-isopropyl-3,4-dihydropyrazino{2,3-
Jpyrazin-2(1H)-one;
A-ethyl-6-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)pheny!)-3,4-dihydropyrazino[ 2,3

4 blpyrazin-2(1H)-one;

7 6-(3-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl)-4-(tetrahydro-2 H-pyran-4-y1)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1H}-one;

6-(3-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yljphenyl)-4-(cis-4-methox ycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;




6-(3-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-4-(trans-4-methox ycyclohex yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
4-(2-methoxyethyl)-6-{(4-methyl-6-(1H-1,2 4-triazol-3-y)pyridin-3-y1}-3,4~
dihydropyrazino[2,3- b]pyrazm—Q(lH)-one,
6-(3-(1H-1,2 4-triazol-5-ylphenyl)-4-(2~ (tctrahydro-ZH—pylan-4—yl)ethy1) 3,4-
dihydropyrazino{2,3-bjpyrazin-2(1H)-one;
5-(8-(2-methoxyethyl)-6-0x0-5,6,7,8-tetrahydropyrazino| 2,3~ b}pyrazm— ~y1y-4-
methylpzcoimamldc
3-(6-ox0-8-(2-(tetrahydro-2H-pyran-4-ylethyl)-5,6,7.8 tctrahydlopyraz;no{ 2,34 i pyrann—?.-
yl)benzamide; Vi
3-(6-0x0-8-{2-(tetrahydro-2H-pyran-4-ylyethyl)-5,6,7,8 tetrahydmpyramn ,3-blpyrazin-2-
yhbenzonitrile; V4
5 (8-(trans-4-methoxycyclohexyl)-6-0x0-5,6,7,8-tetrahydropy azmo{ -b}pyrazin-2—y1)-4-
methylpicolinamide; 4
6-(1H-imidazo[4,5-bJpyridin-6-y1)-4-(2-(tetrahydro-2H-pyran-4- ethyl)-3,4-
dihydropyrazine[2,3-blpyrazin-2(1H}-one; £
6-(1H-indazol-6-y1)-4-(2-(tetrahydro-2H-pyran-4-ylyethyl)- 3-dihydr0pyrazino[2,3-
blpyrazin-2(1H)-one; y
4-((1R,38)-3-methoxycyclopentyl)-6-(2-methyl-6-(4H-1 £,4-triazol-3-yDpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2{1H)-one; -';
4-((18,3R)-3-methoxycyclopentyl)-6-(2-methyl-6- (, -1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-
dibydropyrazino{2,3-b]pyrazin-2(1 H)-one;
4-((1R,3R)-3-methoxycyclopentyl)-6-(2~ methysé (4H-1,2,4-triazol-3-yl)pyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 4
4-((18,35)-3-methoxycyclopentyl)-6-(2-mefl "’yl~6-(4H-1,2,4nt1*iazol~3-yi)pyridi11~3-y1}~3,4-

blpyrazin-2(1H)-one;
6~(1H-pyrrolo[2,3-b]pyridin-5-yl)A-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-

dihydropyrazine{2,3-b]pyrazin-2 {1H)-one;

6-(1H-indol-6-y1}-4-(2- (tetlal gdro-2H-pyran-4-ylethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-
2{1H)-one; ¢

6-(1H-indol-5-y1}-4-(2- (t'rahydro—2H-pyran—4-yl)ethy1)-3,4-d1hydropyrazmo[2,3-b]pytrazm-
2(1H) -ONe;

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

" -(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4-({(1R,38)-3-methoxycyclopentyl)-3,4-
’ dihydropyrazino{2,3-b]pyrazin-2(1 H)-one;

6-(6-(2-hydroxypropan-2-ylpyridin-3-y1)-4-((1S,3R)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1 H}-one;
6-{6-(2-hydroxypropan-2-yDpyridin-3-y1)-4-(((15,38)-3-methoxycyclopentyl)methyi)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
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6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-(((1R,3R)-3-methoxycyclopentyl imethyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
6-(6~(2-hydroxypropan-2-yhpyridin-3-yl)-4-((18,38)-3-methoxycyclopentyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1 H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-4~((1R,3R)- 3—methoxycyclopentyi) 3,4-
dihydropyrazino{2,3-blpyrazin-2(1 H)-one;
6-(6-(2-hydroxypropan-2-yDpyridin-3-y1)-4-({((1R,3S)-3- methoxycyciepentyl)meth -3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 4
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl}-4-(((18,3R)-3- mcthoxycyclopentyl)thyi)~3,4—
dihydropyrazino{2,3-blpyrazin-2(1 H)-one;
6-(3-fluoro-4-(4H-1,2 4-triazol-3-yDphenyl)-4-(2-methoxyethyl)-3,4- dihypy1 azino{2,3-
blpyrazin-2(1 H)uone, ¢
6-(3-fluoro-4-(4H-1,2 4-triazol-3-yhphenyl)-4-(2- (tetlahyd10-2H-pyr
dihydropyrazino{2,3-blpyrazin-2(1H}-one;
7'-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl)-1'-((tetrahydro- 2H-
spiro[cyclopentane-1,2"-pyrazino[2,3-b]pyrazin}-3'(4'H)-one; /
7'-(2-methyl-4-(4H-1,2,4-triazol-3-yliphenyl)-1'-{ (tetrahydro
spiro[cyclobutane-1,2"-pyrazino[2,3-b]pyrazin}-3'(4'H)-ongf
4-(cyclopropylmethyl)-6-(6-(2-hydroxypropan-2- yI)pyrz din-3-yl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H}-one;
7'-(2-methyl-4-(4H-1,2,4-triazol-3-ylphenyl)-1 'H- q,
blpyrazin}-3'(@'H)-one; Vo ‘
7'-(2-methyl-4-(4H-1,2,4-triazol-3-yl)phenyl}- ]"-spirc[cyclobutane-],2'—pyrazino{2,3-
blpyrazin]-3'(4'H)-one; 4

7-(2-methyl-4-(4H-1,2,4-triazol-3- yl)phen
blpyrazin]-3'(4'H)-one;
(R)-6-(4-(4H-1,2,4-triazol-3-yl)phenyl ;4 ((tetrahyéroﬁAran—Z yhmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1Hj
(8)-6-(4-(4H-1,2 4-triazol-3-y1)pheAiyl)-4-((tetrahydrofuran-2-ylmethyl)-3,4-
dlhydropyraﬂno[?.,B»b]pyrazm» A H)-one;

-4~y1}ethy1)~3,4-
ran-4-yhmethyl}-1"H-
~pyran-4-yhmethyl)-1'H-

ro{cvclopentane—l 2-pyrazinof2,3-

- 1 'H-spiro[cyclopropane-1,2'-pyrazino[2,3-

b]pyraﬂn 2(1 ‘},
6—(2~methyi -

A )methyl) 3, 4~d1hydropy1 azmo{z 3 b]pyrazm-Z(iH)«one,

4 6-(6-(2-hydroxypropan-2-yl)-4-methylpyridin-3-yl)-4-(trans-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)-4-methylpyridin-3-y1)-4-((tetrahydro-2H-pyran-4-ylymethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H}-one;




3,3-dimethyl-6-(2-methyl-4-(4H-1,2 4-triazol-3-yl)phenyl)-3 4-dihydropyrazino| 2,3~
blpyrazin-2(1H)-one;
3,3-dimethyl-6-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-yl)-4-(2-(tetrahydro- 2H»pyran~

4-yl)ethyl)-3,4-dihydropyrazino[2,3~blpyrazin-2(1H}-one;
6-(6-(2-hydroxypropan-2-yl1)-2-methylpyridin-3-y1)-4-((tetrahydro- 2H~pyran 4~y1)meth

3,4-dihydropyrazino{2,3-blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-y1)-2-methylpyridin-3-yi)-4-(trans-4-methoxycyciohexyl 4 4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one; V4
(8)~6-(6-(1-hydroxyethyl)pyridin-3-y1)-4-(2-(tetrahydro-2H-pyr an—-4 yl)ethyf)
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
3,3-dimethyl-6-(2-methyl-4-(4H-1,2 4-triazol-3-yl)phenyl )-4-(2-(tetr .,-‘-""‘

yI)ethyI) 3 4~d1hydropyrazmo{2 3- b}pylazm Z(IH}uone 4

yi)ethyl) 3.4- dlhydropyrazmo[Z 3~b]pyra7m-2(1H) -One;
6-(4-(2-hydroxypropan-2-yl)phenyl)-4- (tlans-li-mezhoxycy(,}o}]e
dlhydropyrazwofz 3-blpyrazin- 2(1}{) one;

dﬂlydropyrazmo{2 3-bjpyrazm-2(1 H}~one 4
4-(cis-4-methoxycyclohexyl}-6-(2-methyl-6-(4H-1,2, 44.1 o¥~3myl)pyr1dm-3~y§)~3,4«
dihydropyrazino{2,3-blpyrazin-2(1H)-one; '
4~(trans-4-methoxycyclohexyl)-6-(2-methyl-6- (4H~
dzhydropyrazmo[z 3 b]py1 azm—Z(tH) one; ¢

dlhydropyrazmo[z 3~b]py1 azm-Z(IH) one;
4- (Z-methoxyetlyi) 6- (2~methy1 6~ (4H-] 2"-mazoi-S-yl)pyridin~3~y1)—3 A-

b]pyxazm 5 one,
6-(2-methyl-6-(4H-1,2 4-triazol-3» )pyridin~3~yl)-4-((tetra11ydro-2H~pyran~4~yi)methy1}-3,4—
dihydropyl azino[2, 3~b] pyrazin-2{1H)-one;

methy]pwohnommie,

6-(6-(4H-1,2,4-triazol-3-
dihydropyrazino[2,3-b];
9~(4~(4H-1,2,4-triazo;
mhydroplpcrazmo A
9-(4-(4H-1,2,4-tri4
b}pyraz1n-5~o '

Y pyndin~3 ~yl)-4-(2-(tetrahydro-2 H-pyran-4-ylethyl)-3,4-
razin-2{1H)-one;

dlhypyrazmo{z 3»b}pyrazm-2(1H)-one
;’/ -1 2 A-triazol- 3 -y1)-2- mcthy} 3-pyridyl}-6,11,4a-trihydromorpholino[4,3-
(trans—4 hydroxycyclohexyl) 6-(6-(2-hydroxypropan-2-yDpyridin-3-y1)-3,4-
dzhydropyrazmo[Z 3-blpyrazin-2(1H)-one;
4-(cis-4-hydroxycyclohexyl)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((tetrahydrofuran-3-ylymethyl)-3,4~
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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4-(cyclopentylmethyl)-6-(6-(2-hydroxypropan-2-ylpyridin-3-y1)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-neopentyl-3,4-dihydropyrazino[2,3-b]pyrazin- #
2{1H)-one;
6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-isobutyl- 3,4—d1hydropyrazmo[2 3- -
2{1H)-one;
3-methyl-6-(2-methyl-4-(4H-1,2 4-triazol-3-y]phenyl)-4-(2- (tetrahydro-2H~pyran—
ylYethyl}-3,4-dihydropyrazino| 2,3-b]pyrazin-2(1 H)-one; i
6-(6-(2-hydroxypropan-2-yhpyridin-3-yl}-4-(piperidin-4-y1)-3,4-dihydropyr a;' 0{2 3-
blpyrazin-2(1H})-one; &
6-(6-(2-hydroxypropan-2-ylpyridin-3-yl)-4-(2-(tetrahydr o»»ZH~pyra11-3«yI #thyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)(3aS, 2R)~2»rncth0xy~5 104
trihydropyrazino[2, 3-b]pyrrolidino(1,2-¢]pyrazin-4-one;
8-(4-(4H-~1,2,4-triazol-3-yl)-2-methylphenyl}(2R,3aR ) Z-methox
trzhydmpyrazmon 3«b}pyrrchdmo{1 2-e]pyrazin-4-one;

a..

tnhydropyrazmoffz 3-b}py1r011d1110{1 2- e]pyrazm~4~one
8-(4-(4H-1,2,4-triazol-3-yl)-2-methylpheny1}(28,3aS)-2-4 ethoxyw.'i,}{),?)a—
trihydropyrazino[2,3-blpyrrolidino[ 1,2-e]pyrazin-4-ong; '
6-(6-(2-hydroxypropan-2-yhpyridin-3-yl}- 4~(3-met xypropyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one; 4
(8)-6-(6-(2-hydroxypropan-2-yDpyridin-3-yl)- 4: (Lcnahydroﬁuan~2~yi)methy1) 34-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; /
(R)-6-(6-(2-hydroxypropan-2-yhpyridin-3 -y
dihydropyrazino{2,3-blpyrazin-2(1H)-ong;
6-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyfidin-3-y1)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-
3,4-dihydropyrazino[2,3-b]pyrazin- ,"JH)-one;

9-(4-(4H-1,2,4-triazol-3-yl)-2-met] VIphenyl)-3-methyl-6,1 1,4a-trihydropiperazino[1,2-
elpyrazino[2,3-blpyrazin-5-one /
9-(4-(4H-1,2 ,4-triazol-3-yl)phghyl)-6,11,4a-trihydromorpholino[4,3-¢]pyrazino| 2,3-
blpyrazin-3-one; 4
9-(4-(4H-1,2,4-triazol-3-yk
blpyrazin-5-one; 4
6 (6 (2-hydroxyprop £

)~4~((tetrahydro furan-2-yl)methyl)-3,4-

~2~methy1pheny}.)»6 11,4a-trihydropiperidinof 1,2-e]pyrazino{2,3-

6-(6-(2- hy" ypropan~2— Dpyridin-3- yi)-4 (2-morpholinoethyl}-3,4~dihydropyrazino[2,3~
-2 IH)-one,

cyciohexylmﬁthyl) 6-(6- (2-hydroxypr0pan 2-yhpyridin-3-yl)-3,4-dihydropyrazino[2,3-
A blpyrazin-2(1H)-one;

4/ 6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-4-((trans-4-methoxycyclohexyl )methyl)-3,4-

/" dihydropyrazino[2,3-blpyrazin-2(1H)-one;
6~(6-(2-hydroxypropan-2-yhpyridin-3-yi)-4-((cis-4-methox yeyclohexylmethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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(R)-6-(6-(2-hydroxypropan-2-ylipyridin-3-yl)-4-(tetrahydrotfuran-3-y1)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1 H)-one;
(8)-6-(6-(2-hydroxypropan-2-ylypyridin-3-yl)-4-(tetrahydrofuran-3-yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ¢
6-(6-(2-hydroxypropan-2-ylpyridin-3-y1)-4-pheny!-3,4- dlhydropyrazmo[Z .>~b]pyrazm-
2(1H)-one; V.
(S)-6-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-3-methyl-4~(2- (letzahydroQH-pyran-
yhethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; '
9-[6-(1-hydroxy-isopropyl}-3-pyridyl]-6,11 4a-tr1hyc§mmorpholmo[4 3-e}py1a7 0{2 3-
bipyrazin-5-one; Vi
6-(6-(2-hydroxypropan-2-ylypyridin-3-y1)-4-({tetrahydro- 2H-pyran~4—y1)m y]} 3,4~
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-4-(2-methoxyethyl)-3,4- dlh
blpyrazin-2(1H)-one;
6-(2-amino-7-methyl-1H-benzo[d]imidazol-5-y1)-4-(3-(trifluoromg
dihydropyrazino{2,3-b]pyrazin-2(1H}-one;
6-(6-(2-hydroxypropan-2-ylpyridin-3- y3)~4 -(3- (triﬂuoromet i
dihydropyramno[z %b]pyrazm-?{lﬁ) -one;

ropyraz1no{2,3~

yi)benzyl)~3,4~

e]pyrazmo{z 3~b}pyrazm S—m‘xe

6-(4-methyl-2-(methylamino)- IH—benzo[d]nmdazoizfifz)-dr»(%(tetrahydro&ﬂwpyran-/%-
yl)ethyl)-3,4-dihydropyrazino{2,3-blpyrazin-2(1H)¥one;
8-(4-(4H-1,2,4-triazol-3-y1)-2-methylphenyl)- 5 J0,3a-trihydropyrazino[2,3-blpyrrolidino[1,2-
e]pyrazin-4-one;

6-(4-(4H-1,2 4-triazol-3-yl)phenyl)-4-ethyl, "4 dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
6~(4—(4H-1,2,4~triazol~3~yl)pheny§)—4-({t ;”ahydro 2H-pyran-4-yhmethy1)-3 4~

2{1H)-one; &

6-(4-(4H-1,2 4-trlazol—3-y1) 1enyl)-4-(3-(trifluoromethylybenzyl)-3,4-dihydropyrazino[2,3-
b]pyra71n~2(1H)—one, ya

6~(2-methyl-4-(4H-1,2.4 mazol-3~y1)pheny1)~4«(2~(tetrahydro~?.H-pyran-4-yl)ethy])-3,4-
dihydropyrazino[2,3-¥]pyrazin-2(1 H)-one;
6-(4-methyl-1H-beyizo[d]imidazol-6-yl)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydropyrazing[2,3-b]pyrazin-2(1H)-one;

6-(4-(2-hydrosgpropan-2-yl)phenyl)-4-(2- {tetrahydro-2H-pyran-4-yDethyi)-3,4-
dihydropyragino|2,3-b]pyrazin-2(1 H)-one; and

6-(4-(1H-}42 4-triazol-5-yl)phenyl)-4-(2- -(tetrahydro-2H-pyran-4- yl)ethy) 3.4-

dihydr c».:"”“"f azmo{2 3-blpyrazin-2{ IH) -one,

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 pham)aceutxcai
7 composition of claim 9; or the kit of claim 10 or 25, wherein the TOR kinase inhibitor is
selected from the group consisting oft
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-ylpheny))-1-((zrans-4-
methoxycyclohexylymethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
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7-(6-(1H-1,2,4-triazol-3-yhpyridin-3-y1)-1-{cis-4-methoxycyclohex yl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(1H-pyrrolo{2,3-blpyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-ylethyl)-3,4-
dihydropyrazino[2,3-bpyrazin-2(1H)-one; ¢
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yDphenyl)-1- {(cas~4~methoxycyclohexy])mey1)~
3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one; .
1-ethyl-7-(1H-pyrrolo[3,2-blpyridin-§-y1)-3,4-dihydropyrazino[2, ’%mb]pyrazm-Z(lHonc
7-(6-(1H-1,2 4-triazol-3-yDpyridin-3-y1)-1-({cis-4- methoxycyc‘lohexyl)methyi)
dihydropyrazinof2,3-blpyrazin-2(1H)-one;
7-(1H-benzo[dJimidazol-4-y1)-1-(2-(tetrahydro-2H-pyran-4-y)ethyl)-3,4- ¢
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-{1H-pyrrolo[2,3-b]pyridin-4-yl)-1-(2-(tetrahydro-2H-pyran- 4~yI)ethy§ A
dihydropyrazino|2,3-b]pyrazin-2(1H)-one; ‘
7-(6-(1H-1,2,4-triazol-3-yhpyridin-3-y1}-1-((trans- 4-methc>xycyc]oixyl)methyi) 3,4-
dihydropyrazino[2,3-blpyrazin-2(1H)-one; i
7-(6-{1H-1,2,4-triazol-3-yl)pyridin-3-yl)-1-({trans-4-hydroxye ohexyl)methyl)-3,4~
dihydropyrazino[2,3-bpyrazin-2(1H)-one; £
7-(6-(1H-1,2,4-triazol-3-yDpyridin-3-y1)-1-(cis-4-hydroxy .ciohexyl)»3,4~
dihydropyrazino[2,3-b]pyrazin-2{1H)-one; 4
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl) (ﬁf’k(as-éi-hydroxycyc]0hexy1)-3,4—
dihydropyrazino[2,3-b]pyrazin-2(1H})-one; i

7-(6-(1H-1,2 4-triazol-3-yl)pyridin-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-yDpyridin-3-y1)-1- {2:.,rnethoxyethyi) 3,4-dihydropyrazino{2,3-
blpyrazin-2(1H)-one; a
7-(6-(1H-1,2 4-triazol-3-yl)pyridin-3- yl);, -ethyl 3,4-dihydropyrazino[2,3-blpyrazin-2(1H)-
one;
7-(5-fluoro-2-methyl-4-(1H-1,2,4-triz "'oi 3-yDphenyl)-1-({cis- 4-13ydroxycyclohexyl)mcthyl)- ’
3,4-dihydropyrazino{2,3-b]pyraziy 2(1H)-one;

7-(5-fluoro-2-methyl-4-(1H-1,2 £triazol-3-yl)phenyl)-1 -(tetrahydro- -2H-pyran-4-yl)-3,4-
dihydropyrazino[2,3-b]pyrazi ﬁ2(1H)—one
7-(1H-indol-4-y})-1-(2-(tetrghydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino[ 2,3-b)pyrazin-
2(1 H)—one; 4

’,?-(6-(1H~ 1a7oi 3 -yhpyridin- 3~vl) 1 (trans 4-hydroxycyclohexyl)-3,4-
dihydropyragt n0[2,3-b]pyrazin-2(1H)-one;
7-(6-(1H-J42,4-triazol-3-yl)pyridin-3-yl)-1-(rans-4-methoxycyclohexyl)-3,4-

X azmo{z 3-b]pyrazin-2(1H)-one;
H-1,2,4-triazol-3-yDpyridin-3-yl)-1-isopropyl-3,4- dihydropyra?mo{z 3-b]pyrazin-

1hydropyraz1no (2, 3-b]pyrazm-2(} H}«one

¢ 7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3~-yl)phenyl)-1-(frans-4-hydroxycyclohexyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;
7-(5-tluoro-2-methyl-4-(1H-1,2,4-triazol-3-yl)phenyl)-1-(2-methoxyethyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H)-one;




7-(5-fluoro-2-methyl-4-(1H-1,2 4-triazol-3-yl)phenyl)- 1 -isopropyl-3,4-dihydropyrazino{2,3-
blpyrazin-2(1H)-one;
1-ethyl-7-(5-fluoro-2-methyl-4-(1H-1,2,4-triazol-3-yljphenyl)-3,4-dihydropyrazino| 2,3-
blpyrazin-2(1H)-one;
7-(2-hydroxypyridin-4-yl)-1-(2-(tetrahydro-2H-pyran-4-ylethyl)-3, 4 dihydropyr azmo[
blpyrazin-2(1H)-one; V4
1-isopropyl-7-(4-methyl-6-(1H-1,2,4-triazol-3-yD)pyridin-3.yl)-3,4- dzhydmpyraﬂn
b]pyrazmﬂZ(] H) -one; '

b]pyrazm«Q(lH)mne
7-(2-aminopyrimidin-5-y1)-1-2-(tetrahydro-2H-pyran-4-yl)ethyl)-3 4~d1 ydr
b}pyrazm-Z(lH}-one V4
7-(2-aminopyridin-4-yl)-1-(2-(tetrahydro-2H-pyran-4- y])ethyi} -3 4«
blpyrazin-2(1H)-one;
7-(6-{methylamino)pyridin-3-yl)-1-(2-(tetrahydro-2H-pyran-4-
dibydropyrazino[2,3-b)pyrazin-2(1H)-one; £
7-(6-hydroxypyridin-3-y1)-1-(2-(tetrahydro-2H ~pyran~4~yl hyI} 3,4-dihydropyrazino{2,3-

f ethyihfi 4-

blpyrazin-2(1H}-one;
7-(4~(1H-pyrazol-3- yi)phenyl)-1-(2-methoxyethy1)~3,/%ﬂihydropyrazino[:lﬁ~b]pyrazin—
2(1H)-one; ¢

T-(pyridin-3-y1)-1 -(2-{tetrahydro-21"1-pyran-4uyl)e¢ ;1)-3,4~dil‘1ydropyrazino[2,3~b]pyrazin—
2(1H)-one;
7-(1H-indazol-4-y1)-1-(2-methoxyethyl }-3,4-¢ iydmpyrazino{Z,B~b}pyrazin~2(1H)»one;
7-(1H-indazol-6-y1)-1-(2-methoxyethyl)- S,X,»dﬂlydropyrazmo[’z‘. 3-blpyrazin-2{1H}-one;
7-(pyrimidin-5-y1)-1-(2- (tetrahydro—zH— wran-4-ylhethyl)-3,4-dihydropyrazino[2, 3~b}pyrazm~
2(1H)-one;

7-(6-methoxypyridin-3-y1}-1-(2- (tetr,~ yd10~2H~py1&n-4 yhethyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one; y:
1-(2-methoxyethy!)-7-(1 H-pyrrgfo[2,3-b]pyridin-5-y1)-3,4-dihydropyrazino{2,3-bJpyrazin-
2(1H)-one; '

1-ethyl-7-(1H-pyrrolo[2,3-bj pynd:m -yl}-3,4-dihydropyrazino{2,3-blpyrazin-2(1 H)-one;
I-ethyl-7-(1H-indazol-4- 4 -3,4- dlhydlopyzazmo{z 3-bipyrazin-2(1H)-one;
7-(pyridin-4-yl)-1-(2-(tgfrahydro-2H-pyran-4-yhethyl)-3,4-dihydropyrazino{2,3-b Jpyrazin-
”(XH}-one, /

7-(6-aminopyr: 1dm— »yl) 1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydropyrazino(2,3-

] £ -one;

2~y})p1cohnamide

~((cis-4-methoxycyclohexylymethyl}-7-0x0-5,6,7 8-tetrahydropyrazino[ 2,3-b jpyrazin-2-
)-4-methylpicolinamide;

¢ 7-(1H-pyrazol-4-y1)-1-(2-(tetrahydro-2H-pyran-4-yljethyl)-3 4-dihydropyrazino[2,3-

7 blpyrazin-2(1H)-one;
I~(trans~-4-methoxycyclohexyl)-7-(4-methyl-6-(1H-1,2,4-triazol-3-yl)pyridin-3-y1})-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
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3-((7-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-y1}-2-0x0-3,4-dihydropyrazino{ 2,3-
blpyrazin-1(2H)-yDmethyl)benzonitrile;
I-({trans-4-methoxycyclohexylmethyl)-7-(4-methyl-6-(1H-1,2 4-triazol-3- yl)pyridm-S
3,4-dihydropyrazino[2,3-b)pyrazin-2(1H)-one; 4
3-(7-0x0-8-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5,6,7,8-tetr: ahydmpyraz1no[2,3»b]pyra
ylbenzamide; 4
5-(8-((trans-4-methoxycyclohexylimethyl)-7-0x0-5,6,7 8~tetrahydmpyra7m0L2 S—b yrazin—
2-yl)-4-methylpicolinamide; .
3-({7-(6-(2-hydroxypropan-2~yhpyridin-3-yl)-2-0x0-3 4~d1hyd1opy1azmo[2 3~ r
12H)-yl)methylibenzonitrile;
7-(6-(2-hydroxypropan-2-ylpyridin-3-yi)-1-((1R,3R)- 3—meth0xycyclope w
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one;
7-(6-(2-hydroxypropan-2-yhpyridin-3-yl)-1-((18,3R)-3- meihcxycycl entyl)-3 4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; .
7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1)-1-({18,38)- 3-methoxy clopenty) 34-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; ¢
7-(6-(2-hydroxypropan-2-yDpyridin-3-yl}-1-((1R,38)- 3~met
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; £
7-(1H-indazol-6-y1)-1-(2-(tetrahydro-2H- pyran-4—yi)eth--3,4~dihydr0py3‘azino{2,3~
blpyrazin-2(1H)-one; ¢
7-(2-methyl-6-(4H-1,2,4-triazol-3-yl)pyridin-3-y1)- 1«
dihydropyrazino{2,3-b]pyrazin-2(1 H)-one;
1-(trans-4-hydroxycyclohexyl)-7-(2-methyl- 6— ,
dlhydropyrazmo[Z 3-blpyr az1n~2(1H) one; £

xycyc lopentyi)-3,4-

2-moqaholinoeihy%}-3 A

dihydropyrazinof3, 3—b]py1aan -2(1H)-on
7-(6-(2-hydroxypropan-2 ~yi)pyrld1n—3 H1)-
b}pyraz111—2(1H)~one

pyrrolo[z 3- b}pyudm~ -y}~ 1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3 ,4-

;:/ dropyrazino[2,3-b]pyrazin-2(1H)-one;
A-(2-methyl-6-(4H-1,2,4-triazol-3-yhpyridin-3-yl)-1-(tetrahydro-2H-pyran-4-yl}-3 4-
dzhydropyrazmo{Z 3-blpyrazin-2(1H)-one;
1-((18,3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2 4-triazol-3-yDpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-{(1R,3R)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2 4-triazol-3-yDpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H}-one;




1-{((1R,38)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2 4-triazol-3-yDpyridin-3-y1)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-((15,38)-3-methoxycyclopentyl)-7-(2-methyl-6-(4H-1,2 4-triazol-3-y)pyridin-3-y1}-3,4- &
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; y
7-(1H-indol-5-y1)-1-(2-(tetrahydro-2H-pyran-4-y1ethyl)-3 4-dihydropyrazm0[2 3-blp
2(1H)-one;
I-ethyl-7-(2-methyl-6-(4H-1,2 4-triazol-3-yl)pyridin-3-y1}-3,4- cilhydmpyra;'mo[fz
blpyrazin-2(1H)-one;
7-(1H-indo}-6-yl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4- d:hydropyrazmo -b]pyrazin-
2(1H)-one;
7-(4-(2-hydroxypropan-2-yl)phenyl)-1-(frans-4-methoxycyclohexyl)-3,4- £
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; £
7-{6-(2-hydroxypropan-2-yl)pyridin-3-y})-1-{tetrahydro-2H-pyran- 4~ #-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
1-({trans-4-methoxycyclohexyl ymethyl)-7-(2-methyl-6-(1H-1,2, _,» 5 xazoi~3~yl)pyridin~3~yl)~
3,4-dihydropyrazino[2,3-b]pyrazin-2{1H)-one; V4
7-(6-(2-hydroxypropan-2-yhpyridin-3-y}-1-((cis- 4-methoxy
dihydropyrazino[2,3-blpyrazin-2(1H)-one; £
1-(2-methoxyethyl)-7-(4-methyl-2-(methylamino)- 1H-b9ﬁzo{d]z:111dazol -6-y1)-3,4-
d;hydropyrazmc[il 3—b]pyla71n 2(1H)-one; £

dlhydmpyrazmo{z 3—b}pyrazm~2(lH)«one
1-benzyl-7-(2-methyl-4-(4H-1,2 44nazoé;‘
2(1H)-one; ra
7-(3-fluoro-4-(4H-1,2,4-triazol-3- yl)g S
b]pyrazin-2{1H)-one;
7- (3-11uoro-4 (4H 1,2,4- triazoi-

_;,“ azmo[Z 3 b]pyra;'m 2( III)-one
' -mct§1y1-4 (1H-1,2 4~tnazo} 3- y])phenyl) 1-(2- (tetrahydro-zﬁ ~pyran-4-yhethyl}-

1hydropyx azinof 2, 3-b]py1az;m 2(1H)~one

1- -(cyclopentylmethyl)-7-(6-(2-hydroxypropan-2-yl)pyridin-3-y1}-3,4-dihydropyrazino[2,3-
b}pyrazm 2(1H)-one;
7-(4-(2-hydroxypropan-2-yl)phenyl)-1-(2-methoxyethyl)-3,4-dihydropyrazino[2,3-b|pyrazin-
2(1H)-one;
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(8)-7-(6-(1-hydroxyethyl)pyridin-3-y1)-1-(2-(tetrahydro-2 H-pyran-4-yl)ethyl)-3,4-
dihydropyrazino{2,3-blpyrazin-2(1H)-one;
(R)-7-(6-(1-hydroxyethylpyridin-3-y1)}-1-(2-(tetrahydro-2H-pyran-4-ylethyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H}-one;
7-(2-methyl-6-(4H-1,2,4-triazol-3-yDpyridin-3-y1}-1-({tetrahydro- 2H~pyran 4-y1)methy 23,4-
dihydropyrazino[ 2, 3-b}pyl azin-2(1H)-one;
7-(4-(2-hydroxypropan-2-ylyphenyl)-1-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4- &
dihydropyrazino[2,3-b}pyrazin-2(1Hj-one; V4
7-(6~(2-hydroxypropan-2-ypyridin-3-yl)-1-(4- (mﬂuoaomethyi)benzyl) 34- £
dihydropyrazino[2,3-b]pyrazin-2(1H)-one;
7-(6-(2-hydroxypropan-2-yDpyridin-3-yi)-1-(3- (tr;ﬂuoromethyl)benzyl)
dihydropyrazino[2,3-blpyrazin-2(1H)-one; Y,
7-(6-(2-hydroxypropan-2- yl)pyndm-B yh-1-(3-methoxypropyl)-3 4~'ydropyrazmof2 3-
blpyrazin-2(1H)-one; Vs

7-(4-methyl-6-(1H-1,2 4-triazol-3-yD)pyridin-3-yl)-1-(2- (ietrahy-21—1~pyran«4~yi)ethy1}~
34- dlhydropyrazmo{z 3-blpyrazin-2(1H}-one; y
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1- (Z-methoxyethy-3,4—d1hydmpyrazino{2,3-<
blpyrazin-2{1H)-one; Y
7-(6-(2-hydroxypropan-2-yDpyridin-3-yi)-1- ((tetrahyd1 Of H—pyran-‘l—yi)methy])—B 4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one; 3

7-(4-methyl-2-(methylamino)- 1H-ben7o[dj1m1dazo.f‘6 yi) 1-((tetrahydro-2H-pyran-4-
yhmethyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(J)-one;
7-(2-amino-4-methyl-1H-benzo[d]imidazol-6-y)-1-((tetrahydro-2H-pyran-4-ymethyl)-3,4-
dihydropyrazino{2,3-b]pyrazin-2(1H}-one; /
7-(2-methyl-6-(4H-1,2 4-triazol- 3—yl)pynd_; ’-3-yl)-1-(2-(tctrahydr0»2H~pyranu4~yi.}ethyl}-
3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)fone;

{(R)-7-(6-(2-hydroxypropan-2-yl)pyrid# ”-3-y1)-3-methyl—1—(2—(tetzrahydr0~2H'-pyrdn«4a
yDethyl)-3,4-dihydropyrazino[2,3-b Syrazin-2(1H)-one;
(S)-7-(6-(2-hydroxypropan-2-yDp#ridin-3-y1)-3-methyl-1-(2-(tetrahydro-2H-pyran-4-
yhethyl)-3,4-dihydropyrazino{243-blpyrazin-2(1 H)-one;
7~(6-(2-hydroxypropan-2-yl)péridin-3-y1)-3,3-dimethyl-1-(2-(tetrahydro-2H-pyran-4-
yhethyl)-3 4-dihvdropyrazjfo[2,3-blpyrazin-2(1H)-one;

7-(2-amino-4-methyl-1 Hbenzo{d}imidazol-6-y1)-1-(2-(tetrahydro-2H-pyran-4-yDethyl)-3,4-
dihydropyrazino[2,3-b}pyrazin-2(1H}-one;
7-(6-(2-hydroxypropdn-2-yl)pyridin-3-y1)-1-(2-(tetrahydro-2H-pyran-4-yljethyl)-3,4-
dihydropyrazino[243-bpyrazin-2(1H)-one; '

7-(2-methyl-4-( 2 -1,2,4-triazol-3-yl)phenyl)-1-(2-(tetrahydro-2H-pyran-4-ylethy1}-3,4-
dlhydropyrarr, [2 3-b}pyrazm 2{1H) one;

i 'ydropyrazino{Z,C% -b}pyrazin-Z(] H}-one,
Aand pharmaceutically acceptable salts, clathrates, solvates, stereoisomers, and tautomers
/" thereof.
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