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CLAIMS
What is claimed is:

A sompound of formula 1;

(1
and/or at least one pharmaceutically acceptable salt thereof wherein
A'is N or CH;
A* and A® are independently\N or CR?;
A? and A®, together with B ring, are a 5-membered heteroaryl or heterocycle
containing 1 to 4 heteroatoms selected from N, O and S, and said 5-membered
heteroaryl or heterocycle is optionally substitited by one or more groups

independently chosen from alkyl, alkenyl, alkyny\, aryl, cycloatkyl, oxo, -C(O)R?, -
C(O)OR®, -CN, -C(O)NR°R?, -NR°R?, -NR°C(O)R?, MR°S(O),R?, -NR°S(O),NR'RY, -
NR°C(O)OR®, -NR°G(O)NRR®, -NO2, -OR®, -S(0):R®, N\S(0),NR°RY, halo, haloalkyl,

heteroaryl, and heterocycle;

provided that AZ and A?, together with the B ring, are not

==== i3 a single bond or a double bond;

C(O)NR°RY, -NR°R?, -NR°C(O)R?, -NR°S(O):R®, -NR°S(0),NR'RY, -NR°C(0)O
NR°C(O)NRUR®, -NO;, -OR®, -S(0)sR®, -S(0);NR°RY, halo, haloalkyl, heteroaryl, an

heterocycle;
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R and R? are independently chosen from H, alkyl, alkenyl, alkynyl, aryl,

cydloalkyl, -C(O)R?, -C(O)OR”, -CN, -C{OINR°RY, -NR°RY, -NR°C(O)R?, -NRS(O):R®,

and eqch of said above alkyl, alkenyl, alkynyl, aryl, cycloalkyl, haloalkyl,

heteroaryl and heterocycle can be optionally substituted by one or more groups
independently chosen from optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted glkynyl, optionally substituted aryl, optionally substituted
cycloalkyl, -OH, oxo, -C(®Q)R?, -C{O)OR®, -CN, -C(O)NR°RY, -NR°RY, -NR°C(O)R?, -
NR°S(O)nR®, -NR°S(O),NR' S -NR°C(O)OR®, -NR°C(O)NRR?, -NO3, OR®, -S(O).R®, -
S(0O)nNR°RY, halo, optionally SLI stituted haloalkyl, optionally substituted heteroaryl,
and optionally substituted heterocygle;

R?% R® R% RY, R% R and R9 ar& each independently chosen from H, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl optionally

substituted aryl, optionally substituted cycloatkyl, optionally substituted haloalkyl,

optionally substituted heteroaryl, and optionally substituted heterocycle,
or R? and R®, and/or R® and R?, and/or R® ang R®, and/or R® and R', and/or R?
and R®, and /or R? and R’ together with the atom(s) to which they are attached, form a
3-10 membered optionally substituted heterocycle ring; a
for each occurrence, n is independently 0, 1, or 2.
2.  The compound according to Claim 1, wherein AZ and A%,
are selected from structures {2)-(6)
G L Rt \
N=|*\|\ 7”'“}\] N NF j\N
2D AT AT A ¢

2) (3) (4) (5)
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wherein,

tis1,2o0r 3; and

Rs\is independentty chosen from H, C4-Cs alkyl,C2-Cg atkenyl, C2-Cs alkynyl,
Cg-Craaryl,'\C3-Cg membered cycloalkyl, -C(O)OR®, -CN, -C(O)NRRY, -NR°RY, -
NR°C(O)R?, -NR°S(0)nR®, -NR°S(0),NR'RY, -NR°C(O)ORP, -NR°C(O)NRR®, -NO, -
OR®, -OC(O)R?, “QC(O)NR°RY, -S(O)nR®, -S(0).NR°RY, halo, haloalkyl, heteroaryl,

and heterocycle;

and each of said gbove alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl and
heterocycle can be optionally substituted by one or more groups independently
chosen from optionally substitlied alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted cycloalkyl, -OH,
oxo, -C{O)R?, -C(O)OR®, -CN, -C(O)NR°RY, -NR°R?, -NR°C(O)R?, -NR°S(O)R®, -
NR°S(O)NR'R?, -NR°C(O)OR®, -NR°C(Q)NRR®, -NO2, OR®, -S(0)nR®, -S(O):NR°RY,

halo, optionally substituted haloalkyl, optionally substituted heteroaryl, and optionaliy

substituted heterocycle;
provided that, when A% and A®, together with B ring, are structure (4), A% is not
CR?.

3. The compound according to Claim 2, wherein said RX is chosen from H, OH,
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(0).NR°RY, halo, optionally substituted haloalkyl, optionally substituted heteroaryl,
and,optionally substituted heterocycle.
4, Jhe compound according to any one of Claims 2 and 3, wherein A% and A2,

together wjth B ring, are chosen from the following structures (2)-(5)

(R3)t
"
2Nz
Y.
5 ©)
5. to any one of Claims 2-4, wherein A% and A%, together
10
6. The compound according to any one of Claims 185, wherein A*is N or CH.
7. The compound according to any one of Claims 1-8, whérein A% is N or CH.
15
8. The compound according to any one of Claims 1-7, wherein A{ A* and A’ are
CH.
9. The compound according to any one of Claims 1-7, wherein A" and A% axe CH,

20 and A*is N.
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The compound according to any one of Claims 1-9, wherein R is a heteroaryl

of the alkyl, alkenyl, alkynyl, aryl, cycloalkyl, haloalkyl, heteroaryl and heterocYycle is

optionally substituted by one or more groups independently chosen from optionall
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substituted alkyl, optionally substitutedgalkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted cycloalkyl, -OH, oxo, -C(O)R?, -
G(O)QR®, -CN, -C{O)NRRY, -NR°RY, -NR°C(O)R?, -NR°S(0):R®, -NR°S(O),NR'RS, -
NRC(OJOR®, -NR°C(O)NRR?, -NO2, OR®, -S(O)R®, -S(0):NR°R?, halo, optionally
substituted\haloalkyl, optionally substituted heteroaryl, and optionally substituted
heterocycle;
wherein Ry R®, R%, R% R® R and R are each independently chosen from H,
alkyl, aryl, cycloalkyh haloalkyl, heteroaryl, and heterocycle, further wherein each of
the alkyl, aryl, cycloalky{, heteroaryl, and heterocycle in R?, R, R®, RY, R®, R"and R?%is
optionally substituted by oge or more substitutents independently selected from halo
and alkyl.

11.  The compound according,to Claim 10, wherein R is a heteroaryl chosen from

wherein each of which is optionally substituted Ry one or more groups
independently chosen from alkyl, alkenyl, alkynyl, aryl, cycloalkyl, haloalkyl,
heteroaryl, heterocycle, oxo, -C(O)R?, -C(O)ORP, -CN, -C(®)NR°RY, -NR°RY, -
NRC(O)R?, -NR°S(O):R®, -NR°S(0),NR'R?, -NR°C(O)OR®, -NR°C(O)NRR®, -NO,, -
OR®, -OC(O)R?, -OC(O)NR°RY, -S(0)R®, -S(0O):NR°R® and haldy and wherein each
of the alkyl, alkenyl, alkynyl, aryl, cycloalkyl, haloalkyl, heteroaryl aRd heterocycle is
optionally substituted by one or more groups independently chosen from optionally

substituted alkyl, optionally substituted alkenyl, optionally substituted alkyRyl,
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oplipnally substituted aryl, optionally sjf)stituted cycloalkyl, -OH, oxo, -C(O)R?, -
C(O)OR®, -CN, -C(O)NR°R?, -NR°RY, -NR°C(O)R?, -NR°S(0)nR®, -NR°S(Q).NRRY, -
NR°C(O)QR®, -NR°C(O)NRR®, -NO,, OR”, -S(0).R®, -S(O).NR°RY, halo, optionally
substituted haloalkyl, optionally substituted heteroaryl, and optionally substituted
heterocycle;

wherein R?, R?, R%, RY, R®, R"and RY are each independently chosen from H,
alkyl, aryl, cycloalkyl, haloalkyl, heteroaryl, and heterocycle, further wherein each of
the alkyl, aryl, cycloalkyl, Reteroaryl, and heterocycle in R®, R®, R%, RY, R®, R'and R% is
optionally substituted by oneor more substitutents independently selected from halo

and alkyl.

N\
12. Thecompound according to any oke of Claims 1-11, wherein R'is @ which
is optionally substituted with one or more groups independently chosen from:
- alkyl, alkenyl, alkynyl, wherein each of which\is optionally substituted by one or
more groups independently chosen from optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, op{ionally substituted aryl,
optionally substituted cycloalkyl, -OH, oxo, -C(O)R?, -C{O)OR®, -CN, -C(OINR°RY, -
NR°RY, -NR°C(O)R?, -NR°S(0),R®, -NR°S(O):NR'RY, -NR§(O)OR?®, -NR°C(O)NRIR®,
-NO, OR®, -S(0)nR®, -S(0).NR°RY, halo, optionally substituteq haloalkyl, optionally
substituted heteroaryi, and optionally substituted heterocycle;
-C(O)NR°RY;
-NR°R%;
-ORY;
-halo;
~-cyano;

-NR°S(O)R®,




10

15

20

25

30

WO 2012/034526 PCT/CN2011/079684
96

wherein R? R®, R%, R% R® R'and RY are each independently chosen from H,

1, aryl, cycloalkyl, haloalkyl, heteroaryl, and heterocycle, wherein each of the alkyl,

and alkyl.

13. A compound selected from compounds 1 to 184 and/or at least one

pharmaceutically acsgptable salt.

14. A pharmaceutical cqmposition comprising at least one compound and/or at
least one pharmaceutically agceptable salt thereof according to any one of Claims 1-

13 and at least one pharmaceujcally acceptable carrier.

15. A method of inhibiting the ackvity of PI3K and/or mTOR comprising contacting
the enzyme with an effective amount of at least one compound and/or at least one

pharmaceutically acceptable salt thereof\according to any one of Claims 1-13.

to inhibition of PI3K and/or mTOR
comprising administering to a subject in need thegreof an effective amount of at least

16. A method of treating cancer responsi

one compound and/or at least one pharmaceutically acceptable salt thereof according

to any one of Claims 1-13.
17. A use of at least one compound and/or at least ohe pharmaceutically
acceptable salt thereof according to any one of Claims 1-18 in the manufacture of a

medicament for inhibiting the activity of PI3K and/or mTOR.

18.  Ause of at least one compound and/or at least one pharmagceutically
acceptable salt thereof according to any one of Claims 1-13 in the manufacture of a

medicament for treating cancer.
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at is claimed is:

1. A ¢compound of formula 1 :

B
Xa
'ff

(1)

and/or at least one pharmageutically acceptable salt thereof wherein
Alis CH;
A*and A’ are independently CH;

A? and A’ together with B ring, is

(3)Wherein,

Riis independently chosen from H, C;-Cq alkyl,C»-Cs alkehyl, C;-Cg alkynyl, Cs-Cig
aryl, C3-Co membered cycloalkyl, -C(O)OR®, -CN, -C(O)NRRS, -NR°RY, -NR°C(O)R?, -
NR®S(0).R®, -NR°S(0),NRRE, -NR°C(O)OR", -NR°C(O)NRRY -NO,, -OR”, -OC(O)R?,
-OC(O)NRRY, -S(O),R", -S(0),NR°R?, halo, halo C}-Cg alkyl, hetdroaryl, and
heterocycle; and each of said above alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl
and heterocycle can be optionally substituted by one or more groups in%é

chosen from C;-Cs alkyl, C,-Cy alkenyl, C»-Cj alkynyl, C3-Cs cycloalkyl, -QH, oxo, -

C(O)R?, -C(O)OR®, -CN, -C(O)NRRY, -NR°RY, -NR°C(O)R?, -NR°S(0),RS,
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lo halo C,-Cs alkyl, heteroaryl, and heterocycle, optionally substituted with ~C(Q) C;-

LN

D\:NY

or A% and A, tpgether with B ring, is (6) ,

wherein,

C,-Cs alkyl, C,-Cs alkenyl, C,-Gg alkynyl, C4-C4 aryl, C3-Cy cycloalkyl, oxo, -C(O)R?, -
C(O)OR®, -CN, -C(O)NRR?, -NRSRY, -NR°C(O)R?, -NR°S(O),R®, -NR°S(0).NR'RE, -
NRC(O)OR®, -NR°C(O)NR'R?, -NOy, -OR?, -S(O),R®, -S(0)aNRRY, halo, halo C;-Cy
alkyl, heteroaryl, and heterocycle;

R?, R®, R%, R%, R®, R" and RE are each indepéndently chosen from H, C;-Cg alkyl, C,-Cg
alkenyl, C»-Cg alkynyl C¢-C\4 aryl, optionally'gubstituted with C;-Cg alkyl or halo, C3-Co
cycloalkyl, halo Ci-Cs alkyl, heteroaryl, and hetérocycle,

or R* and R, and/or R® and RY, and/or R® and RS, and/or R® and R, and/or R? and R®, and
/or R® and R together with the atom(s) to which they are¢ attached, form a 3-10 membered

heterocycle ring; and

for each occurrence, n is independently 0, 1 , or 2.

2. The compound according to Claim 1, wherein said R? is chosen\from H, OH, CN, NO,,
halo, C-Cg alkyl, C;-Cs alkenyl, C,-Cg alkynyl, C4-Cy4 aryl, C3-Cs cycloalkyl, heteroaryl,
and heterocycle, wherein each of the alkyl, alkenyl, alkynyl, aryl, cycl

lkyl, heteroaryl,
and heterocycle is optionally substituted by one or more groups independgntly chosen

from C;-Cg alkyl, C,-Cs alkenyl, C;-Cg alkynyl, C¢-Cyqaryl, C3-Co cycloalkyl, -OH, oxo,
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<C(O)R?, -C(O)OR®, -CN, -C(O)NRR?, -NR°RY, -NR°C(O)R?, -NR°S(0),R°, -
NR°S(0),NR'RE, -NRC(O)OR®, -NR°C(O)NRRE, -NO,, OR?, -S(O).R’, - S(O),NRRY,
halc}ﬁllo C1-Cs alkyl, heteroaryl, and heterocycle optionally substituted with —C(O) C;-
Cyalky itjer wherein each of alkyl is optionally substituted with —CN or -OH.

3. The compound according to Claim2, wherein said R? is chosen from H, Ci-Cg alkyl,
Cs-Cy4 aryl, C§Cg cycloalkyl, heteroaryl, and heterocycle, wherein each of the alkyl, aryl,
cycloalkyl, heteroaryl, and heterocycle is optionally substituted by one or more groups
independently chosen from C,-Cs alkyl -OH, -C(O)R?, -CN, -NR°R?, - OR®, -S(O),R?, -
S(0).NRR, halo, and‘eterocycle optionally substituted with —C(O) C;-C, alkyl, further
wherein each of alkyl is optionally substituted with —CN or -OH.

4. The compound according to\Claim 1, wherein R' is a heteroaryl chosen from the

following structures
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wherein each of which is optionally substituted by\pne or more groups independently
chosen from C-Cs alkyl, C,-Cs alkenyl, C2-Cs alkyny], aryl, C3-Cs cycloalkyl, halo C;-
Cy alkyl, heteroaryl, heterocycle, oxo, -C(O)R?, -C(Q)OR?, -CN, -C(O)NRRY, -NR°R¢, -
NR°C(O)R?, -NR°S(0),R®, -NR°S(0),NR'RE, -NR°C(O)OR®, -NR°C(O)NRCR®, -NO», -
OR®, -OC(O)R?, -OC(O)NRR?, -S(0),R°, -S(O),NR°R? and

o

alo;

wherein R%, R®, R%, R%, R®, Rf and R® are each independently chosen from H, C,-Cg alkyl,
Cs-Ci14 aryl, C3-Cy cycloalkyl, halo C;-Cs alkyl, heteroaryl, and hetsrocycle, further
wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycl in R?, R”, R®, RY,
R, R"and R is optionally substituted by one or more substitutents indedendently

selected from halo and C,-Cg alkyl.
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. The compound according to Claim 4, wherein R! is a heteroaryl chosen from
ry

COO
wherein each of which iS\pptionally substituted by one or more groups independently
chosen from C;-C; alkyl, C3-Cs alkenyl, C,-Cs alkynyl, C¢-C 4 aryl, C3-Cy cycloalkyl,
halo C;-Cs alkyl, heteroaryl, Reterocycle, oxo, -C(O)R?, -C(O)OR?, -CN, -C(O)NR°RY, -
NR°RY, - NR°C(O)R?, -NRS(O)R", -NR°S(0),NR'RE, -NR°C(0)OR®, -NR°C(O)NRIR®,
-NO,, - OR®, -OC(O)R?, -OC(O)NRCRY, -S(0),R®, -S(0),NRR and halo;

wherein R?, R®, R®, R® R®, Rl and R® ard.each independently chosen from H, C,-Cg alkyl
C6-C14 aryl, C3-Cg cycloalkyl, halo C]-Cﬁ

>

kyl, heteroaryl, and heterocycle, further
wherein each of the alkyl, aryl, cycloalkyl, hateroaryl, and heterocycle in R?, R®, R®, RY,
R, R and R? is optionally substituted by one oNmore substitutents independently

selected from halo and C,-Cg alkyl.

6. The compound according to Claim 4, wherein R' is

[}r \Nl f N\ / N\
N” i l
M

heteroaryl chosen from

i

i VN
O
= N"

wherein each of which is optionally substituted by one or more groups i

chosen from C;-Cs alkyl, haloalkyl, -NR°RY, -NR°S(0),R®, and halo:
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herein, R® R®, RY, and R® are each independently chosen from H, C-Cg alkyl, C4-C4
:%1, C3-Cy cycloalkyl, halo C;-Cg alkyl, further wherein aryl, in R®, R®, RY, and R® is
opti(;\i‘l?\lly substituted by one or more substitutents independently selected from halo and
C;-Cs alkyl.

AN

3

N
. i =
7. The compound according to Claim 6, wherein R’ is[-’) ,

which is optionally substituted with one or more groups independently chosen from:
- halo C-Cq alkyi,;
NR°RY;

-OR™

-halo;

-NR°S(0).R°,

wherein R?, RS, R and R® are each independently chosen from H, C;-Cg alkyl, aryl, C;-
Cy cycloalkyl, halo C;-Cy alkyl, , wherein aryl in R®, R®, R and R® is optionally
substituted by one or more substitutents indepen}ently selected from halo and C,-Cg
alkyl. \

8. A compound selected from following compounds an

pharmaceutically acceptable salt:

Compound Structure
49 NG
HaN. N N
l N
FiC N:f
N/
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9\A pharmaceutical composition comprising at least one compound and/or at least one
phatmaceutically acceptable salt thereof according to any one of Claims 1 -8 and at least

one pharmaceutically acceptable carrier.

10. A methd of inhibiting the activity of PI3K and/or mTOR comprising contacting the
enzyme with an effective amount of at least one compound and/or at least one

pharmaceutically acceptable salt thereof according to any one of Claims 1 -8.

11. A use of at least gne compound and/or at least one pharmaceutically acceptable salt
thereof according to any one of Claims 1 -8 in the manufacture of a medicament for

inhibiting the activity of RI3K and/or mTOR.

12. A use of at least one compeund and/or at least one pharmaceutically acceptable salt
thereof according to any one of §laims 1 -8 in the manufacture of a medicament for

treating cancer.
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What is claimed 1is:

1. A compound of formula 1 :

(1)

and/or at least one pharmaceutically acceptable salt thereof wherein
Alis CH;

A*and A® are independently CH;

A% and A®, together with B ring, is

(3)Wherein,

R3is independently chosen from H, C;-C¢ alkyl,C,-Cs alkenyl, C,-Cg alkynyl, C4-C)4
aryl, C3-Cy membered cycloalkyl, -C(O)OR®, -CN, -C(O)NR°R?, -NR°R?, -NR°C(O)R?, -
NR°S(0)sR°, -NR"S(0),NR'R, -NR°C(O)OR?, -NR°C(O)NR'R?, -NO,, -OR®, -OC(O)R?
-OC(O)NRR?, -S(0),R®, -S(0),NR°R, halo, halo C;-Cs alkyl, heteroaryl, and
heterocycle; and each of said above alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl

>

and heterocycle can be optionally substituted by one or more groups independently
chosen from C;-Cg alkyl, C>-Cs alkenyl, C,-Cy alkynyl, C3-Cs cycloalkyl, -OH, oxo, -
C(O)R?, -C(O)OR?, -CN, -C(O)NRRY, -NR°RY, -NR°C(O)R?, -NR°S(O),RS, -
NR°S(0).NR'RE, -NR°C(O)OR®, -NR°C(O)NR?R®, -NO,, OR?, -S(O),R", -S(O).NR'R’,
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halo halo Cy-C; alkyl, heteroaryl, and heterocycle, optionally substituted with —C(O) C;-
C, alkyl, further wherein each of alkyl is optionally substituted with -CN or -OH;

or A and A®, together with B ring, is (6) .
wherein,

R3is independently chosen from H, C;-Cs alkyl,C,-Cg alkenyl, C»-Cs alkynyl, Cs-Cia
aryl, C3-Cy membered cydoalkyl;

R’ is heteroaryl, optionally substituted by one or more groups independently chosen from
C,-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C¢-C)4 aryl, C3-Cs cycloalkyl, oxo, -C(O)R?, -
C(O)OR®, -CN, -C(O)NR°R?, -NR°RY, -NR°C(O)R?, -NR°S(0),R°, -NRS(O),NR'RE, -
NRC(O)OR®, -NR°C(O)NRR?, -NO;, -OR®, -S(O),R®, -S(0),NR°R?, halo, halo C,-Cq
alkyl, heteroaryl, and heterocycle;

R, RY R®, RY R®, Rf and RE are each independently chosen from H, C,-Cg alkyl, C>-Cs
alkenyl, C;-Cg alkynyl C¢-Cy4 aryl, optionally substituted with C;-Cg alkyl or halo, C3-Cy
cycloalkyl, halo C;-C;s alkyl, heteroaryl, and heterocycle,

or R* and R®, and/or R° and R%, and/or R® and R®, and/or R® and R, and/or R® and R®, and
Jor R® and R together with the atom(s) to which they are attached, form a 3-10 membered

heterocycle ring; and
for each occurrence, n is independently 0, 1 , or 2.

2. The compound according to Claim 1, wherein said R? is chosen from H, OH, CN, NO,,
halo, C;-Cs alkyl, C2-Cg alkenyl, C;-Cg alkynyl, Cg-Cy4 aryl, C5-Cy cycloalkyl, heteroaryl,
and heterocycle, wherein each of the alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl,
and heterocycle is optionally substituted by one or more groups independently chosen

from C;-Cg alkyl, C,-Cg alkenyl, C»-Cy alkynyl, C¢-Cysaryl, C3-Cy cycloalkyl, -OH, oxo,
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-C(O)R?, -C(O)OR®, -CN, -C(O)NRRY, -NR°RY, -NR°C(O)R?, -NR°S(O),R, -
NR°S(O):NR'RE, -NR°C(O)OR®, -NR°C(O)NR'R®, -NO,, OR®, -S(0),R", - S(0).NR°R’,
halo, halo C;-Cs alkyl, heteroaryl, and heterocycle optionally substituted with —C(O) C;-
Csalkyl, further wherein each of alkyl is optionally substituted with —CN or -OH.

3. The compound according to Claim2, wherein said R? is chosen from H, C,-Cs alkyl,
Ce-C4 aryl, C3-Cy cycloalkyl, heteroaryl, and heterocycle, wherein each of the alkyl, aryl,
cycloalkyl, heteroaryl, and heterocycle is optionally substituted by one or more groups
independently chosen from C;-Cg alkyl -OH, -C(O)R?, -CN, -NR°RY, - OR®, -S(0O),R, -
S(O)y °RY, halo, and heterocycle optionally substituted with —C(O) C,-Cy4aikyl, further
wherein each of alkyl is optionally substituted with —CN or -OH.

4. The compound according to Claim 1, wherein R' is a heteroaryl chosen from the

following structures
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wherein each of which is optionally substituted by one or more groups independently
chosen from C;-Cj alkyl, C,-Cy alkenyl, C;-Cg alkynyl, aryl, C3-Cyg cycloalkyl, halo C;-
Cs alkyl, heteroaryl, heterocycle, oxo, ~-C(O)R?, -C(O)OR®, -CN, -C(O)NR°RY, -NR°RY, -
NRC(O)R?, -NR°S(0),R", -NR°S(0),NR'RE, -NR°C(0)OR®, -NR°C(O)NR'R®, -NO,, -

OR?, -OC(O)R?, -OC(O)NRRY, -S(0),R®, -S(0),NR°R® and halo;

wherein R?, R®, R®, R%, R®, R and R® are each independently chosen from H, C;-Cg alkyl,

Cs-Ci4 aryl, C3-Cy cycloalkyl, halo C;-Cs alkyl, heteroaryl, and heterocycle, further

wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycle in R®, R, R¢, R,

R®, R and RE is optionally substituted by one or more substitutents independently

selected from halo and C,-Cg alkyl.
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5 . The compound according to Claim 4, wherein R' is a heteroaryl chosen from
N N
@O G
H ~F SN N

H
N, N
o
P N N
H
N T 1¢ L
Q;\J(sl@ <0 =

wherein each of which is optionally substituted by one or more groups independently
chosen from C;-Cs alkyl, C»-Cs alkenyl, C,-Cs alkynyl, C¢-C 4 aryl, C3-Cy cycloalkyl,
halo C;-Cg alkyl, heteroaryl, heterocycle, oxo, -C(O)R?, -C(OYOR?, -CN, -C(O)NR°RY, -
NR°RY, - NR°C(O)R?, -NR°S(0}),R®, -NR°S(0),NRRE, -NR°C(O)OR”, -NR°C(O)NR'R®,
-NO,, - OR®, -OC(O)R?, -OC(O)NRRY, -S(0),R®, -S(0),NR°R? and halo;

wherein R%, R®, R%, R¢, R®, Rf and R® are each independently chosen from H, C;-Cs alkyl,
Ce-Ciq aryl, C3-Cy cycloalkyl, halo C;-Cg alkyl, heteroaryl, and heterocycle, further
wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycle in R®, R, R, R¢,
R®, R and R® is optionally substituted by one or more substitutents independently
selected from halo and C,-Cg alkyl.

6. The compound according to Claim 4, wherein R' is a heteroaryl chosen from

YO O
N Q 2N “ N

NT 3
. N
GG
H

wherein each of which is optionally substituted by one or more groups independently

chosen from C;-Cg alkyl, haloalkyl, -NR°R?, -NR°S(O),R®, and halo;




94

wherein, R®, R%, RY, and R® are each independently chosen from H, C;-C; alkyl, C4-C 4
aryl, C3-Cy cycloalkyl, halo C;-Cg alkyl, further wherein aryl, in R®, R®, RY, and R® is
optionally substituted by one or more substitutents independently selected from halo and
C;-Cy alkyl.

N“-\
7. The compound according to Claim 6 , wherein R! isQ ,

which is optionally substituted with one or more groups independently chosen from:
- halo C;-Cq alkyi,;

-NR°RY

-OR”;

-halo;

“NR°S(0),R",

wherein Rb, RS, Rd, and R are each independently chosen from H, C,-Cg alkyl, aryl, Cs-
Co cycloalkyl, halo C;-Cq alkyl, , wherein aryl in Rb, R®, RY and R® is optionally
substituted by one or more substitutents independently selected from halo and C,-Cg
alkyl.

8. A compound selected from following compounds and/or at least one

pharmaceutically acceptable salt:

Compound Structure

49

NC
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9. A pharmaceutical composition comprising at least one compound and/or at least one
pharmaceutically acceptable salt thereof according to any one of Claims 1 -8 and at least

one pharmaceutically acceptable carrier.

10. A method of inhibiting the activity of PI3K and/or mTOR comprising contacting the
enzyme with an effective amount of at least one compound and/or at least one

pharmaceutically acceptable salt thereof according to any one of Claims 1 -8.

11. A use of at least one compound and/or at least one pharmaceutically acceptable salt
thereof according to any one of Claims 1 -8 in the manufacture of a medicament for

inhibiting the activity of PI3K and/or mTOR.

12, A use of at least one compound and/or at least one pharmaceutically acceptable salt
thereof according to any one of Claims 1 -8 in the manufacture of a medicament for

treating cancer.




