SUMMARY-OFE THE-INVENTHIN
[0013) 1The disclogureln-one-aspeet-the-invention provides a compound of Formula I or a pharmaceutically
acceptable salt thereof:

Formula I
wherein K is NR*'R¥, CH;, CH,G, CHGG, CGGG, G, or H, wherein G is CL Br, or F;
W and W, are independently CH, CR;, or N;

Xy, X5, X5, Xy, and X are independently N or CR,, wherein no more than two adjacent ring atoms are N and the
total nurnber of X, X5, X5, X4, and X5 which are N is no more than 4, '

R, is H, -L-C; goycioalkyl, -L- aryl, -L-heteroaryl, L-C,_jpalkylaryl, -1- C, jsalkylhetaryl, -L- C,.patkylheterocyiyl, -
L-Cy ypalkenyl, -L-Cy jpalkynyl, -L-Cs, ypalkenyl—1-C;y geyeloalkyl, -L-Cy. jpalkynyl-1.-Cs geyeloalkyl, -L-heteroalkyl,
-L-heteroalkylaryl, -L-heteroalkylheteroaryl, -L-heteroalkyl-heterocylyl, ~L~heteroalkyl-Cs.seyeloalkyl, -L-aralicyl, -
1-heteroaralkyl, -L-heterocycloalkyl, -L- Cs geycloalkyl ~heterocycloalkyl, or <L~ Cygeycloalkyl —-heteroaryl, each of
which is unsubstituted or substituted by one or more independent R; substituents;

L is absent, C=0, -C(=0)0-, -C{(=0) NR*'-, -§(0)-, -8-, -8(O)s-, -S(0);NR-, or -NR*!- ;

each instance of R, is independently hydrogen, halo, ~OH, -R*!, ~CF;, ~OCF;, ~-OR*', -NR*R¥ ~C(O)RY, -
CORY, ~CE=OINRPIRY, -NO,, —CN, —$(0),R*, =SO,NR¥R*, -NR¥C(=0)R¥, -NR*'C(=0)OR¥, -
NRY'C(=0INRPR, -NR*'S(0)R 2, -NRICENRNRERY, -NRYMC(=NRDOR® -OC(=0)0RY, -
OCE=OINRYRY, €, jpalkyl, Cyseyeloalkyl~C,ppalkenyl-, —C, jpalkynyt, —Cy.joalkoxy, ~heterocycloalkyl, aryl,
hetaryl, or heteroalkyl;

each instance of R; is independently hydrogen, halo, —OH, -R™, ~CF,, ~OCF;, ~OR!, -NR¥'RZ -C(O)RY, -
CORY, ~C(=0)NR'R¥, -NO;, —CN, -8(0)y-R*, =SO,NR*R¥, -NR*C(=0)R*, -NR*'C(=0)OR™, -
NRYC(=0)NRPR®, -NR¥'S(0)o,R¥ ~NRYC=NRHNRPRZ, -NRUC(=NR*)OR® ~OC(=0)OR¥, -
OCEOYNRMR?, €y palkyl, Cs.goycloalkyl—Cy jpalkenyl-, —C, jpalkynyl, -C;_joalkoxy, -heterocycloalkyl, aryl,
hetaryl, or heteroalkyi;

R, is hydrogen, ,—C(O)R”, Cy.ealkyl, Cygoyeloalkyl,~Cs jpatkenyl-, ~Cy galkynyl, ~C;. galkoxy, <heterocyeloalkyl, or
heteroalioyi;

each instance of R; is independently hydrogen, halo, —~OH, —R*!, ~CF,, ~OCF,, ~OR™, -NR¥R¥ -C(O)R?!, -
CORY, —C(=0)NR*'R?, -NO,, -CN, -8(0)5,R*, —SO,NR¥R¥, -NR*'C(=0)R¥, ~NR¥'C(=0)OR™,
NRIC(EOINRPRE, -NRYS(0), 2R -NRIC=NRZNRERZ, WNR31C{xNRsz)ORB,—OC(IO)ORBS, _



OC(=ONRRY, € galkyl, Cy peycloalkyl,~Cy.ipalkenyl-, —C, joalkynyl, ~Cyjsalkoxy, -heterocyeloalkyl, aryl,
hetaryl, or heteroatkyl;

R, R*®, and R, in each instance, is independently H, C\jealkyl, -Cy.scycloallyl , aryl, hetaryl, or heterocycloalkyl;
and

wherein when X, X, X, X,, and X are CH, K is NH,, R, is H, and W, is N and W; is N, then R, is not —cycloCH,,
In one embodiment, K is NH,, and W, and W, are N,

f0013a} In a first aspect, there is provided a compound of Formula;

‘wherein K is NR*'R¥, CH; CHyF, CHF,, CFy, F, or H;
v is NH-R; or -NHCO-R;;

W, and W, are independently CH, CR;, or N;

X;is §;
| Xy, Xa, Xy, and X are independently CR;;

R is H, ~L-Cy_jpalkyl, ~L-Csseycloalkyl or -L-heterocycloalkyl, each of which is unsubstituted or substituted by one

_or more independent R; substituents;

L is absent, C=0, -C(=0)0-, -C(=0) NR"'-, -§(0)-, -$(O)y-, -$(0),NR*-, or NR*'-;

each instance of R, is independently hydrogen;

each instance of R; is independently hydrogen, halo or —OH;
cach instance of R; is independently hydrogen, halo, ~OH, ~R*!, -CFs, ~OCF;, ~ORY, -NRY'R¥* -C(O)RY, -
CORY, ~C(=OINRYRP, -NO,, ~CN, ~$(0),RY, -SO,NRR?, -NR¥C(=0)R¥, -NR¥'C(=0)OR®, ~
NRYC(=0)NRPR¥, -NR$(0)5 ,R*,-NR*' C(=NR™*NR¥R*, -NR*' C(=NROR® ~0C(=0)OR¥, -
'OC(=O)NR3‘R32, Cy.10alkyl, Cygeycloalkyl,~Co.oalkenyl-, —Cy jgalkynyl, ~Cy.jealkoxy, -heterocycloalkyl, aryl,
hetaryl, or heteroalkyl; and

R*,R*, and R¥, in each instance, is independently H, C; palkyl, -Cy goycloalkyl , aryl, hetaryl, or heterocycloalkyl.
[0014]




wherein K is NR¥'R¥, CH;, CH,F, CHF,, CF3, F, or H;

V7 is (L) —Ry;

W;and W, are independently CH, CRs, or N;

X;isN,CorS;

X1, X3, Xy, and X are independently N or CR,, wherein no more than two adjacent ring atoms are N and the total
mumber of X;, X5, Xy, and X5 which are N is no more than 3;

Ryis H, —L-C;. ealkyl, —L-Cy goycloalkyl, -L- aryl, -L-heteroaryl, L-C,.galkylaryl, -L~ Cy_jpalkylhetaryl, -L- C;.
walkytheterocylyl, -L-Cs. galkenyl, -L-Cy_jpalkynyl, -L-Cy jpalkenyl—L-Csgcycloalloyl, -L-Cy jealkynyi-E-Cs.
seycloalkyl, -L-heteroalkyl, -L-heteroalkylaryl, -L-heteroalkylheteroaryl, -L-heteroalkyl-heterocylyl, -L-heteroalkyl-
C;4cyoloalkyl, -L-aralkyl, -L-heteroaralkyl, -L-heterocycloalkyl, -L- C;.geveioalkyl —heterocycloalkyl, or -L- C;.
scycloalkyl —heteroaryl, each of which is unsubstifuted or substituted by one or more independent R; substituents;
L is absent, C=0, -C(=0)0-, -C(=0) NR"'-, -§(0)-, -S-, -$(O)y-, -S(0);NR*-, or -NR*'- ;

L’ is ~0—, -NR*'—, —8{0}.7-~C(O}-~COMN{R)—, -NRYC(O)-, ~N(RHS(O}~, ~-NRHYS(0)y—, ~C(O)O—, ~
CHR*HN(COIORY)—, ~CHERMIN(C(OR™)—, ~CHRHIN(SO,R*)~, ~CH(R*INR)~, -CHRYCONR?)-, -
CHR*HNRIC(O), ~CHR*INR*HS(0)-, or ~CHRNER™S(0)s~;

k, in each instance, is 0 or 1;

each instance of R; is independently hydrogen, halo, —OH, -RY, ~CF3, —~OCF,, ~ORM, ——NR31R32,~C(O)R31, -
CO,RY, —C(=0)NR¥R¥, -NO,, -CN, —S(0)5R*, =SO,NR*'R¥, -NR*'C(=0)R¥, -NR*'C(=0)OR®, -
NRIC(E=0)NRIRY, -NRYS(0)o R -NRYC=NRNR PR 2, -NR* C(=NR*OR® -0C(=0)OR®, —
OC(ZO)NR3 R Ci.palkyl, Cygeveloalkyl ~Cyypalkenyi-, —Capalkynyl, —Ci_jpalkoxy, -heterocycloalkyl, aryl,
hetaryl, or heteroalkyl;

each instance of Ry is independently hydrogen, halo, ~OH, ~R*, ~CF,, ~OCF;, ~OR*!, -NR¥*R** ~C(OR™, —
CO,RY, ~C(=0)NR*'R™, -NOy, ~CN, -8(0),R™, ~SO,NRV'R*, -NR*'C(=0)R*, -NR* C(=0)OR™, ~
NRMCEOINRZRY, ~NRS(0)0R % -NRY CENRPINR PR NRICENRIOR? ~OCEOIORY, -
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OCE=0)NRY R, C\_palkyl, Csgoycloalkyl,~C, joalkenyl-, ~Cy.joalkynyl, ~C,.i0alkoxy, -heterocycloalkyl, aryi,
hetaryl, or heteroalkyl; .

R, is hydrogen, —C(O}RY, Cy.yealkyl, Cseycloalkyl ~C,.jpatkenyl-, —Cs. galkynyl, —C,. palkoxy, -heterocycloalkyl, or
heteroaltkyl;

each instance of R; is independently hydrogen, halo, —OH, ~R*, ~CF;, ~OCFs, ~OR*!, ~-NR*'R* ~C(O)R*!, -
COR!, ~C(=0)NR¥R?, -NO,, ~CN, -S(0)o:R*, ~SO,NR*'R*? -NR¥*C(=0)R*, -NR¥*C(=0)OR¥, ~

NRC (zO)NRSZR?’?’, MNRNS(O)O,ZRSZ,—NR” C(=NR32)NR33R32, _NRMC (wNRn)ORSS,—OC(xO)OR%, -
OCEOINRYRY, Cygalkyl, Cy seycloalkyl,~C;.ygatkenyl-, —C, ealkynyl, ~C,.ipalkoxy, -heterocycloalkyl, aryl,
hetaryl, or heteroaltkyl;

R, R* and R¥, in each instance, is independently H, Cy.jqalkyl, -Cygevcloalkyl , aryl, hetaryl, or heterocycloalkyl;
and wherein the compound inhibits mTorCl and/or mTorC2 activity relative to one or more type I
phosphatidylinositol 3-kinases (P13-kinase) ascertained by an in vifro kinase assay, wherein the one or more type I
Pi3-kinase is selected from the group consisting of PI3-kinase o, P13-kinase B, P13-kinase v, and PI3-kinase 8.
{0015] In an embodimentanetheraspest, the isventiondisclosure additionally provides a compound of Formula:

Ry

wherein Ry is Cy jpalkyl, unsubstituted or substituted by one or more independent R, substituents;

each instance of R, is independently hydrogen, halo, ~OH, ~R*, —CF,, ~OCF,, ~OR*', -NR¥'R¥ —C(O)RY,
~CORY, ~C(=OINR"'R®, -NO,, -CN, ~8${0)y.R’", ~SO,NR¥R*?, NR¥C(=0)R*, -NRM*C(=0)OR*, -
NRICE=OINRIRE, -NR¥$(0)0,R* -NR* C(=NRPIINRPRY, -NRH C(=NRHOR ~-0C(=0)0RY, -

OC(mO)NT{3 R¥ C).1palkyl, Cy geycloalkyl ~Cy. jpalkenyl-, ~Cy_jpalkynyl, —Cy.jpalkoxy, ~heterocycloalkyl, aryl,
hetaryl, or heteroalkyl;

R, 1s hydrogen, ~COWR, Cypalkyl, Gy geveloalkyl,—Cy yealkenyl-, —Cy alkynyl, —-C)_palkoxy, -heterocycloalkyl, or
heteroalkyl;

I, V, and W are independently hydrogen, halo, ~OH, ~CFs, <OCFs, ~OR*, -NR¥R¥ .C(O)RY, -CO.R?!, -
CEOINRYIRY, -NO,, —CN, =S(0)5R*!, ~SO,NR¥'R¥ -NR*'C=O)RY, -NR¥'C(=0)ORY?, -NR¥* C(=0)NR¥R¥ -
NRY'S(0)R¥ -NRICENRINRPR Y, -NRMICE=NRIPDYORY -OCEOIORY, ~OCE=OINRR?, -OP(O)(OR Y,
Ci.q0akkyl, Csgeveloalkyl~Cy jpalkenyl-, —Cy jpalkynyl, —Cy jealkoxy, -heterocycloalkyl, aryl, hetaryl, or heteroalkyl
and R; is H, ~L-Cy_jpalkyl, ~L-Csgeveloalkyl, -L- aryl, -L-heteroaryl, L-C,ealkylaryl, -L- Cy.jpalkylhetaryi, -~ Cy.
walkylheterocylyl, -L-Cyqpalkenyl, -1-Cy jpalkynyl, -L-Cs jgalkenyl—E-Cy seycloalkyl, -L-Cs.igalkynyl-L-Cs.
scycloalkyl, -L-heteroalkyl, -L-heteroalkylaryl, -L-heteroalkylheteroaryl, -L-heteroalkyl-heterocylyl, -L-heteroalkyl-
Cyscveloalkyl, -L-aralkyl, -L-heteroaralkyl, -L-heterocycloalkyl, -L- Csgeycloalkyl ~-heterocycloalkyl, or -L- Ca.
seycloalkyl ~heteroaryl, each of which is unsubstituted or substitted by one or more independent R; substituents, and

wherein at least one of 1, V, and W is not hydrogen;



R*,R*, and R¥, in each instance, is independently H, C;.;qalkyl, -Cygcycloalkyl , aryl, hetarvl, or

heterocycloalkyl; wherein R, is not ~cycloCyH,.

i [6016] In an embodimeniaturtheraspeet, the inventondisclosure provides a compound of Formula:
' J

wherein R, is Cy.qatkyl, unsubstituted or substituted by one or more independent R; substituents;

each instance of R; is independently hydrogen, halo, —OQH, -R¥', -CF;, ~OCF;, ~-ORY, -NR¥R¥ —C(O)R?!,
—CORY, —C(=0)NR'R*¥, -NO,, ~CN, -$(0)¢,R*, =SO,NRR¥, -NR3C(=0)R*, -NR*'C(=0)OR¥, -
NRUIC(=0)NR¥R, -NR¥S(0)y oR™ -NRY C(=NR*)NRPR, -NR*'C(=NR)OR* ~OC(=0)OR®, ~
OC(=O)NRY'R™, €, galkyl, Cs geycloalkyl,~C. alkenyi-, —C, palkynyl, —Cy.jealkoxy, ~heterocycloalkyl, aryl,
hetaryl, or heteroalkyl;

R, is hydrogen, ,_C(O)R3 ! Cyoalicyl, Csgeycloalkyl,—Cy. jpalkenyl-, —C, jpalkynyl, ~C_jealkoxy, ~heterocycloalkyl, or
heteroalkyl; .

3,V, and W are independently hydrogen, halo, ~CH, —CFs, —OCF, ~ORY, -NRYR¥Z ~-C(O)R™, ~COR™, -
C(=0)NR¥R¥, -NO,, —CN, -8(0)¢,RY, —SO,NR*'R¥, -NR*'C(=0)R¥, -NR*'C(=0)OR”, -NR™C(=0)NR*R¥, -
NRYS(0)g,R* ~NRICENRINRYRY, -NRICENRORY ~0C(=0Y0RY, ~OC(=0INR* R, -OP(OYOR,,
Cialkyl, Cygeyeloalkyt ~Cs qpalkenyl-, —~Cy ypalkynyl, —C) jpalkoxy, -heterocycloalkyl, aryl, hetaryl, or heteroalkyl
and R, is H, ~L-Cy_jpalkyl, —-L-C; gcycloalkyl, -L- aryl, -L-hetercaryl, L-Cy.palkvlaryl, -L- Cy palkylhetaryl, -L- C,.
walkylheterocylyl, -L-C, jpalkenyl, -1-Cyjealkynyl, -L-Cy jeatkenyl—I.-Cs geycloalkyl, -L-Co ypalkynyl-L-C;.
scycloalkyl, -L-heteroalkyl, -L-heteroalkylaryl, -L-heteroalkylheteroaryl, -L-hetercalkyl-heterocylyl, -L-heteroatkyl-
Cageycloalkyl, -L-aralkyl, -L-heteroaralkyl, -L-heterocycloalkyl, -L~ Cs geycloalkyl ~heterocycloalkyl, or -L- Cs.
scycloalky! ~heteroaryl, each of which is unsubstituted or substituted by one or more independent R, substituents and
wherein at least two of J, V and W are not hydrogen;

R*, R¥, and R®, in each instance, is independently H, C,.,galkyl, -Cageyeloalkyl | arvl, hetaryl, or
heterocycloalkyt; and
wherein R, is not —¢yeloCHs.

[0017] In various embodiments, J is hydrogen, fluoro, chloro, bromo, hydroxy, methoxy, cyano, or amido; V is
hydrogen, hetaryl, triflucromethyl, trifluoromethoxy, methyl, cycloalkyl, cvano, chloro, bromo, fiuoro, amido, or
sulfonate; and W is hydrogen, hydroxy, methoxy, trifluoromethoxy, fluoro, bromo, chloro, or amido.

{0018} In some embodiments, J, V, and W are independently H, OH, Cl, OMe, or F; and R, is C;_jealkyl, Cs.
scycloalkyl, or heterocycloalkyl, In various embodiments, V is OH, OMe, or Cl. In various embodiments, R; is
isopropyl. In other embodiments, R; is cyclopentyl. In yet other embodiments, R, is morpholino or substituted
piperidinyl.

[0019) In various embodiments, K is amino, hydrogen or methyl.
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10020] In some embodiments, W, and W, are CH. In some embodiments, W, and W, are N. In some
embodiments, W, 18 CH, and W, is N, In some embodiments, W, is N and W, is CH.

[6021} In various embodiments, X;, X, X3, X4, and X; are CRy; or X, is N, and X,, X;, Xy, and X; are CR,; or
X;, 18 N, and X, X;, X4, and X are CRy; or X3, is N, and X, X,, X4, and X; are CRo; or X, is N, and X;, X, X,, and
X5 are CRy; or X5 is N, and X, X3, X3, and X4 are CRy; or Xjand X, are N, and X;, X, and X5 are CRy; or X, and X,
are N, and X, X, and X; are CRy; or X and X, are N, and X, X;, and X; are CR;; or X; and X; are N, and X, X;,
and X, are CRy; or X; and X, are N, and X;, X, and X are CRy; or X; and X; are N, and X, X,, and X, are CR,; or
X;and X, are N, and X, X, and X; are CRy; or X, X, and X, are N, and X; and X5 are CR;; or X, and X are N, and
Xy, X5, and Xy are CRy; or X, X5, and X are N, and X, and X; are CR,; or Xy and X; are N, and X;, X,, and X, are
CRy; or X, 3, and X5 are N, and X, and X, are CR,.

[0022]  In various embodiments, each R; is independently hydrogen, halo, ~OH, ~CFs, ~OCF,, ~OR™, -NR¥'R¥ -
C{OIR™, ~C(=0INR*'R¥, -NO,, ~CN, ~$(0)yR*, ~SO,NRYRY, C; jealkyl, heterocyeloalkyl, aryl, or hetaryl,
j0023] In various embodiments, R, is -L-C;.palkyl, —-L-C; geveloalkyl, -L-heteroaryl, -L-heterocycloalkyl, -I.- C;.
walkylheterocylyl, -1 Cygeyeloaliyl -heterocycloalkyl, or -L- Cy_jpalkylthetaryl. In various embodiments, 1. is
absent.

[0024]  In various embodiments, R; is independently halo, —OH, -NR*'R** ~C(O)R*!, ~CO,R™!, ~C(=O)NR*'R¥,
NRY¥CE=O)RY, -NR¥C(=0)OR¥ ~NR*¥$(0)s,R %, Cy.10alkyl, Cs seycloalkyl,—~Cy. jeatkenyl-, ~Cy. palkynyl, ~C,.
oatkoxy, -heterocycloalkyl, aryl, hetaryl, or heteroalkyl,

{0025} In various embodiments, Ry is hydrogen or C_jpalkyl.

[0026] In anothere-further aspect-et-the-snvention, a pharmaceutical composition is provided, comprising a
compound as disclosed aboveef the-invention and a pharmaceutically acceptable carrier.

[0027] In an embodimenta-farther aspeet-of-the-inventien, a method is provided of treating a subject suffering

from a disease mediated by mTorC1 and/or mTorC2 comprising administering an effective amount of a compound of

the invention to the subject. In another aspect, there is provided a compound as defined above for use in treating 8

subject suffering from 2 disease mediated by mTorClL and/or mTorC2, wherein the commound selectively inhibits

wlorCl and/or mTorC? activity relative to one or more type | shosphatidviinositol 3-kinases (PI3-kinase)

ascertained by an ik vitro kinase assav, wherein the one or more type I PE-kinase is selected from the eroun

consisting of PI3-kinase o, PI3-kinase 5. PI3-kinase v, and PI3-kinase 8. In 2 further aspect, there is provided the use

of a compound as defined ahove in the manufacture of 8 medicament for treating a subject suffering from a disease

mediated by mTorCl and/or mTorC2, whereln the compound selectively imhibits mTorCl and/or mTorC2 activity

relative 0 one or more type I phospharidviinesiiol 3-kinases (PI3-kinase) ascertained by an in vitre kinase assay,

whersin the one or more fvpe 1 PI3-kinase is selected from the eroup consisting of PI3-kingse o, PI3-kinage 8. PI3-

lanase v, and PI3-kinase 8.

[0028] In some embodiments of the methods of the disclosureinvention, the disease is bone disorder, inflammatory disease,
immune disease, nervous system disease, metabolic disease, respiratory disease, cardiac disease or a neoplastic

condition. In some embodiments, the disease is a neoplastic condition such as restenosis, In other embodiments, the
neoplastic condition is cancer. In some embodiments, the cancer is selected from B cell lvmphoma, T cell lymphoma,

non small cell lung carcinoma, and leukemia. In other embodiments, the disease is an autoimmune disorder.



1060291 In some embodiments of the methods of the disclosurcinventien, the method further comprises administering a
second therapeutic agent. In some embodiments, the compound substantially inhibits full activation of Akt in a cell
and the second therapeutic agent is an anti-cancer agent, and further the efficacy of said treatment is enhanced
through a synergistic effect of the compound and the anti-cancer agent. For example, the anti-cancer agent is selected
from the group consisting of rapamycin, Gleevec, or derivative thereof that inhibits a mamimalian target of rapanrycin
or Gleevee. In some embodiments, the compound or the second therapeutic agent is administered parenterally, orally,
intraperitoneally, intravenously, intraarterially, transdermally, intramuscularly, liposomally, via local delivery by
catheter or stent, subcutaneously, intraadiposally, or inirathecally.

[0030] In some embodiments, one or more of the subject compounds vield selective inhibition of mTor-mediated

signal transduction without affecting upstream PI3K. In some other embodiments, the compounds provided herein
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can inhibit mTor-mediated activity more effectively than rapamycin, hence providing an aliernative treatment for
rapamycin-resistant conditions.

[0031] In some embodiments, one or more of the subject compound selectively inhibits both mTorC1 and
mTorC2 activity relative to all type I phosphatidyiinositol 3-kinases (P13-kinase) consisting of PI3-kinase a, PI3-
kinase J3, PI3-kinase v, and PI3-kinase &.

[0032] In some embodiments, one or more of the subject compound selectively inhibits both mTor activity with
an IC50 value of about 100 nM, 50 nM, 10 nM, 5 aM, 100 pM, 10 pM or even 1 pM, or less as ascertained in an in
vifro kinase assay.

{0033] In some embodiments, one or more of the subjsct compound is substantially ineffective in inhibiting a
type I PI3-kinase at a concentration of 100nM, 200nM, 500nM, or LuM, 5 uM or 10uM, or higher in an in vitro
kinase assay.

[6034] In some embodiments, one or more of the subject compound inhibits phosphorylation of Akt (8473) and
Akt (T308) more effectively than rapamycin when tested at a comparable molar concentration in an in vifro kinase
assay.

[0035] In some embodiments, one or more of the subject compound competes with ATP for binding to ATP-
binding site on mTorCl and/or mTorC2.

[6036] In some embodiments, one or more of the subject compound causes apoptosis of said cell or cell cycle
arrest,

{0637} In another aspestembodiment, the iaventiendisclosure provides a method for inhibiting cell proliferation comprising

contacting a cell with a compound of the isvenstendisclosure that selectively inhibits mTorC1 and/or mTorC2 activity relative to one or

more type | phosphatidylinositol 3-kinases (P13-kinase) ascertained by an in vitro kinase assay, wherein the one or
more type I P13-kinase is selected from the group consisting of PI3-kinase o, PI3-kinase B, P13-kinase v, and P13~

kinase 8. In some embodiments, the compound of the sventiendisclosure selectively inhibits both mTorC1 and mTorC2

activity, and simultaneously inhibits Akt phosphorylation at residues 5473 and T308. In other embodiments, the
compound selectively inhibits both mTorCl and mTorC2 activity relative to all type I phosphatidylinositol 3-kinases
(P13-kinase) consisting of P13-kinase o, PI3-kinase B, PI3-kinase v, and PI3-kinase &. In other embodiments, the
compound of the vestiendisclosure inhibits phosphorylation of Akt (S473) and Akt (T308) more effectively than
rapamycin when tested at a cornparable molar concentration in an in vitro kinase assay.

[6638] In some embodiments, the inhibition of cell-proliferation is evidenced by an assay selected from the group
consisting of an MTS cell proliferation assay, & resazurin assay, a colony formation assay, flow cytometry, a cell
division tracker dve assay, immunoblotting, and a phosflow assay. In other embodiments, the inhibition takes place
in vitro.

[0039] In sorae embodiments, the compound competes with ATP for binding io ATP-binding site on mTorC1
and/or mTorC2. In other embodiments, the compound inhibits phosphorylation of 8473 of Akt more effectively than
phosphorylation of T308 of Akt when tested at a comparable molar concentration. In yet other embodiments, the cell
is a neoplastic cell and wherein the compound inhibits full activation of Akt in a cell and wherein the compound is an
anti-cancer agent, wherein said inhibition of cell proliferation is enhanced through a synergistic effect of said
compound and said anti-cancer agent. In some embodiments, the inhibition causes apoptosis of said cell or cell cycle

arrest. In specific embodiments, the cell is rapamycin-resistant,
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