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What is claimed is:

1. A compound of formula 1 :

(1)

and/or at least one pharmaceutically acceptable salt thereof wherein
A'is CH;

A*and A’ are independently CR* ez NH;

A%and A? together with B ring, are-a->-membered-heteroaryl-or heteroeyele;said 5-

g |1:" '—FN\ H' [] \N N T =\N ::N" /’N -N
N A s S AR St
5- i - ) -t
£3Y LA LEY T4
{_2) = J LY I .(.3.'.).
Wherein,
+HsH2or3and

R3is independently chosen from H, C;-Cg alkyl,Cp-Cs alkenyl, C,-Cg alkynyl, C-Cya
aryl, C;-Cy membered cycloalkyl, -C(O)OR”", -CN, -C(O)NR°R’, -NR°R¢, -NR°C(O)R?, -
NR'S(O)R’, -NR°S(O);NR'RE, -NR°C(O)OR", -NR°C(O)NR'R’, -NO,, -OR”, -OC(O)R?,
-OC(O)NR'R’, -S(0)aR", -S(0)sNR°RY, halo, halo_C,-C alkyl, heteroaryl, and
heterocycle; and each of said above alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl
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and heterocycle can be optionally substituted by one or more groups independently

chosen from eptionally-substitated-C,-Cs alkyl, eptionally-substituated-C,-Cg alkenyl,
optionaly-substituted-C)-Cgy alkynyl, optionally-substituted-aryl-optionally-substituted
C3-Cy cycloalkyl, -OH, oxo, -C(O)R?, -C(O)OR®, -CN, -C(O)NRRY, -NR°RY, -
NR°C(O)R?, -NR°S(0)R®, -NR°S(O),NRRE, -NR°C(O)YOR®, -NRC(O)NR'R?, -NO;,
OR®, -S(0).R, -S(0).NRRY, haloseptienallysubstituted halo_C;-Cg alkyl, eptienally
substituted-heteroaryl, and eptionally substituted-heterocycle. optionally substituted with
=C(0) C,-C4 alkyl. further wherein each of alkyl is optionally substituted with -CN or -
OH;

2
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or AZ and A°, together with B ring, is (6)

wherein.

R’ is independently chosen from H, C;-C¢ alkyl.C>-Cs alkenyl, C,-Cy alkynyl. C4-C)4

aryl. C3-Co membered cydoalkyl;

R! is heteroaryl, optionally substituted by one or more groups independently chosen from
C-Cs alkyl, Co-Cg alkenyl, C»-Cs alkynyl, C¢-Cj4 aryl, C3-Cq cycloalkyl, oxo, -C(O)R?, -
C(O)OR®, -CN, -C(O)NR°RY, -NR°R’, -NR°C(O)R?, -NR"S(O),R®, -NRS(O),NR'RS, -
NR°C(O)OR®, -NR°C(O)NRIR®, -NO;, -OR®, -S(O).R®, -S(0).NR°R’, halo, halo C-Cs
alkyl, heteroaryl, and heterocycle;

PT; ‘e 3 ] F r) ) ) > a:_"’
COYOR—CN; RY_NRRY_NRCLOIRYNRS(O),R%MNRS(O)NRR?
NRCLO)YOR® - NRCLOINRR - NO»—OR® - OCIOIR —OCOINR R —S(0), R~
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NRR-NRCIOIR®NRS(0), R —NRS(0), NRRE, NRCLOIOR"-NRCLOWNRIR?,
O3 OR—S(0),R*—~S{0),NRR? -halooptionally substituted-haloatkyl-optienally
bstitisted ] I_end-optionally substifsted] o

R% R’ R%, R%, R®, R and RE are each independently chosen from H, optionally
substituted-C,-Cg alkyl, eptionally-substituted-C,-C; alkenyl, eptionatly substituted-C»-Cq
alkynyl Cs-C,, eptionally-substituted-aryl, optionally substituted with C;-Cg alkyl or halo,
Cs-Cy cycloalkyl, eptionally-substituted-halo_C;-Ce alkyl, eptionally—substituted
heteroaryl, and eptienslly-substituted-heterocycle,

or R? and R°, and/or R® and RY, and/or R® and R®, and/or R® and RY, and/or R¢ and R®, and
for RE and R together with the atom(s) to which they are attached, form a 3-10 membered
eptionallysubstitted-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-Cy alkyl, C;-Cs alkenyl, C»-Cg alkynyl, C¢-C,4 aryl, Cs5-Co 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 eptienalby-substituted-C,-C; alkyl, optionallysubstituted-C,-Cq alkenyl, eptionally
substituted-C-Cyg alkynyl, eptionally substituted Co-C)s-aryl, optionally-substituted-C3-Co
cycloalkyl, -OH, oxo, -C(O)R?, -C(0O)OR?, -CN, -C(O)NR°RY, -NR°R?, -NR°C(O)R?, -
NR®S(O),R®, -NR°S(0),NRRE, -NR°C(O)OR®, -NRC(O)NRR?, -NO,, OR®, -S(0).RS, -
S(O)NR°RY, halo, eptionallysubstituted-halo_C-Cs alkyl, optionallysubstituted
heteroaryl, and eptionally-substitited-heterocycle optionally substituted with ~C(OQ) C,;~
C4 alkyl, further wherein each of alkyl is optionally substituted with -CN or -OH.
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3. The compound according to any-ene-of£Claims1-2, wherein said R® is chosen from H.
Ci-Cg alkyl. C4-C)q aryl. C5-Cy cycloalkyl, heteroarvl. and heterocycle. wherein each of
the alkyl, aryl, ¢ycloalkyl, heteroaryl, and heterocycle is optionally substituted by one or
more groups independently chosen from C;-Cg alkyl -OH. -C(O)R®. -CN., -NR°R". - OR".
-8(0),R?. - S(0).NR°RY, halo. and heterocyele optionally substituted with ~C(Q) C,-C,
alkyl, further wherein each of alkyl is optionally substituted with ~CN or -OHA-is N-of
CH.

4. The compound according to any-one-o£Claims 1-3 wherein-A™is CLL
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wherein each of which is optionally substituted by one or more groups independently
chosen from C;-Cg alkyl, C»-Cy alkenyl, C,-Cy alkynyl, aryl, C5-Cy cycloalkyl, halo_C;-
Cs alkyl, heteroaryl, heterocycle, oxo, -C(O)R?, -C(O)OR®, -CN, -C(O)NRRY, -NR°RY, -
NR’C(O)R’, -NRS(0),R’, -NR°S(0):NR'RE, -NR°C(O)OR®, -NR°C(O)NRUR?, -NO,, -
OR®, -OC(O)R?, -OC(O)NR°RY, -S(0),R’, -S(0),NR°R® and haloand-wherein each-of

CLOMRR S INRRNR CLOIR'NRS(0), R NR S(0) MNRRE—NR® "
NRCLOMNRR-NO;- OR’ —$(0).R SO} NRR® halo-eptionally substituted

a s Al m At Mot “¥a elaro a
- ) i Y - ! -

wherein R, R®, R®, RY, R, Rf and R® are each independently chosen from H, C-Cg alkyl,
Ce-Cra 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, RY,
R, R and R® is optionally substituted by one or more substitutents independently
selected from halo and C,-Cg alkyl.

42-5 . The compound according to Claim 14, wherein R! is a heteroaryl chosen from
F\N N\ Nﬁ m
ﬁ I P (,,-N | Z N
N¢ N\
o Co
N b
N N
Slagle e
e¢lselee]

wherein each of which is optionally substituted by one or more groups independently
chosen from C;-Cg alkyl, C,-Cs alkenyl, C>-Cg alkynyl, C¢-Cy4 aryl, C3-Cy cycloalkyl,
halo_C,-Cg alkyl, heteroaryl, heterocycle, oxo, -C(O)R?, -C(O)OR®, -CN, -C(O)NRRY, -
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NR°RY, - NR°C(O)R?, -NR S(O)nR®, -NR°S(0).NRRE, -NR°C(O)OR®, -NR°C(O)NR’R",
-NO,, - OR®, -OC(O)R?, -OC(OINRRY, -S(0);R®, -S(0).NR°R! and halo;and-wherein

~o%6; f COYOR"
CEORRRNRRNR CLOIR - NRS(O)R - NR S(O)NRR*—NR® -
NRECLOINRR®,NO, - OR —S(0) R —S(0),NR°R halo;optionally-substituted

wherein R% R®, R®, RY, R®, Rf and R® are each independently chosen from H, C;-Cg alkyl,
Cg-Cy4 aryl, C3-Cg cycloalkyl, halo_C,-Cg alkyl, heteroaryl, and heterocycle, further

wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycle in R?, R?, R, RY,
R®, Rfand 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

O oo
H

N
> N\
SENCEEN s

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

chosen from C;-Cg alkyl. haloalkyl, -NR°R?, -NR°S(Q),R", and halo:

wherein, R®, R®. R®, and R° are each independently chosen from H, C)-Cq alkyl, C¢-Cyq
aryl, C3-Co cycloalkyl. halo C,-Cg alkyl. further wherein aryl, in R’ R R% and R®is

optionally substituted by one or more substitutents independently selected from halo and
.(.:_l ﬁg alkvl,
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N
l -
137. The compound according to any-ene-o£Claims 142 6 , wherein R! is(’; ,

which is optionally substituted with one or more groups independently chosen from:

eyeloatkyl—OH oxe—COIRY; *CN—C(ONRR® — NR°RY_NR® g
NRS(0):R MR S(O) NR R NR°C{OIOR NR CLOINRIR’ - NO,-OR? — S(0) R*—
S(0),NRR’ hales eptienally substituted-halo_C -Cg alkyi, optionally-substituted
heteroaryland-optionally substitated-heterocyele;

-halo;
-evane;
-NR°S(O).R®,

wherein R%-R® R®, RY, R%R¥and RER® are each independently chosen from H, C;-Cg
alkyl, aryl, C3-Cy cycloalkyl, halo_C,-C; alkyl, heteroaryd-and-heteroeyele, wherein each
ef the-alkyl-aryl-eyeloalkyl heteroaryl-and heterooyele in R%-R®, R°, R.R%. Rf and R®

R’ is optionally substituted by one or more substitutents independently selected from halo
and _Ql;gé_alkyl.

+48. A compound selected from following compounds 1-to-184-and/or at least one

pharmaceutically acceptable salt;
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+59. A pharmaceutical composition comprising at least one compound and/or at least one
pharmaceutically acceptable salt thereof according to any one of Claims 1 -14-8 and at

least one pharmaceutically acceptable carrier.,

+610. 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 -148.
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+811. A use of at least one compound and/or at least one pharmaceutically acceptable salt
thereof according to any one of Claims 1 -+4-8 in the manufacture of a medicament for
inhibiting the activity of PI3K and/or mTOR,

1912. A use of at least one compound and/or at least one pharmaceutically acceptable salt
thereof according to any one of Claims 1 -14-8 in the manufacture of a medicament for

treating cancer.
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What is claimed is:

1. A compound of formula 1 :

(1)

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

A* and A® are independently CH;

A% and A’ together with B ring, is

RrR3
P
NN

*

A .

(3)Wherein,

R3is independently chosen from H, C;-Cg alkyl,C2-Cs alkenyl, C,-Cg alkynyl, Cs-C)4
aryl, C3-Cy membered cycloalkyl, -C(O)OR®, -CN, -C(O)NR°RY, -NR°RY, -NR°C(O)R?, -
NRS(0).RS, -NR°S(0).NR'RE, -NR°C(O)OR®, -NR°C(O)NR'R®, -NO,, -OR?, -OC(O)R?
~OC(O)NRRY, -S(O)RS, -S(0).NR°RY, halo, halo C;-C alkyl, heteroaryl, and
heterocycle; and each of said above alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl

3

and heterocycle can be optionally substituted by one or more groups independently
chosen from C;-Cg alkyl, C5-Cs alkenyl, C,-Cs alkynyl, Cs-Cs cycloalkyl, -OH, oxo, -
C(O)R?, -C(O)OR®, -CN, -C(O)NRRY, -NRR?, -NR°C(O)R?, -NR°S(0),R, -
NR°S(0).NRRE, -NR°C(0)OR?, -NR°C(O)NRIR®, -NO,, OR?, -S(0).R®, -S(0).NRR",
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halo halo C,-Cs alkyl, heteroaryl, and heterocycle, optionally substituted with —C(0) C;-
Cqalkyl, further wherein each of alkyl is optionally substituted with -CN or -OH;
BS
N
=N YN

-

+

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

R’is independently chosen from H, C;-Cs alkyl,C,-Cs alkenyl, C»-C; alkynyl, Cs-C4
aryl, C3-Co membered cydoalkyl;

R! is heteroaryl, optionally substituted by one or more groups independently chosen from
C1-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C¢-Cy4 aryl, C3-Cy cycloalkyl, oxo, -C(O)R?, -
C(O)OR®, -CN, -C(O)NR°RY, -NR°R’, -NRC(O)R?, -NR°S(0),R®, -NR°S(0),NR'RE, -
NRC(O)OR?, -NR°C(O)NR'R?, -NO3, -OR®, -§(0),R®, -S(0).NR°RY, halo, halo C;-Cy
alkyl, heteroaryl, and heterocycle;

R? R’ RS, R% R®, Rf and R® are each independently chosen from H, C;-Cg alkyl, C-Cs
alkenyl, C,-Cg alkynyl C¢-Cy4 aryl, optionally substituted with C;-Cs alkyl or halo, C3-Cs
cycloalkyl, halo C;-Cg 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 RE 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 R3 is chosen from H, OH, CN, NO,,
halo, C;-Cs alkyl, C»-Cg alkenyl, C,-Cg alkynyl, Cs-Cy4 aryl, C3-Cg 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,-Cg alkynyl, Cg-Ciaaryl, C3-Co cycloalkyl, -OH, oxo,
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-C(O)R?, -C(0)OR?, -CN, -C(O)NRRY, -NRRY, -NR°C(Q)R?, -NR°S(O),R°, -
NR°S(0).NR'RE, -NR°C(0)OR®, -NR°C(O)NR'R®, -NO,, OR®, -S(0),R®, - S(O):NR°RY,
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,
Cs-Ci4 aryl, C3-Co 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, -NRRY, - OR?, -S(O).R®, -
S(O)nNRcRd, halo, and heterocycle optionally substituted with —-C(O) C;-C4 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 one or more groups independently
chosen from C;-Cs alkyl, C,-Cy alkenyl, Cy-Cs alkynyl, aryl, C;-Cy cycloalkyl, halo C;-
Cs alkyl, heteroaryl, heterocycle, oxo, -C(O)R?, -C(O)OR?, -CN, -C(O)NR°R’, -NR°RY, -

NR’C(O)R’, -NR°S(0).R°, -NR°S(0),NR'RE, -NR°C(O)OR?, -NR°C(O)NR'R®, -NO,, -
OR’, -OC(O)R?, -OC(O)NR°RY, -§(0)R", -S(O);NR°R® and halo;

=
I=, /E

wherein R%, R, R, RY R®, R and R are each independently chosen from H, C;-Cg alkyl, -
Cs-Ci4 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®, RY,

R%, Rf and R® 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

H
Nw:‘ N\
2 Q Co
N H

eelselse]

wherein each of which is optionally substituted by one or more groups independently
chosen from C;-Cs alkyl, C,-Cy alkenyl, C»-Cs alkynyl, C-C14 aryl, C3-Cy cycloalkyl,
halo C-Cg alkyl, heteroaryl, heterocycle, oxo, -C(O)R?, -C(O)OR®, -CN, -C(O)NR°RY, -
NR'R', - NR'C(O)R? -NR"S(0),R°, -NR°S(O);NR'RE, -NR°C(O)OR®, -NR°C(O)NR'R®,
-NO,, - OR?, -OC(O)R?, -OC(O)NRRY, -S(0),R", -S(0).NRR? and halo;

wherein R% R®, R, RY, R®, Rf and R® are each independently chosen from H, C;-Cg alkyl,
Ce-Ciq aryl, C3-Cy cycloalkyl, halo C1-Cs alkyl, heteroaryl, and heterocycle, further
wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycle in R, R®, R®, RY,
R%, Rfand 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

- =N N
N H

2 QR

wherein each of which is optionally substituted by one or more groups independently
chosen from C,-Cs alkyl, haloalkyl, -NR°R?, -NR°S(0),R", and halo;

Q“ ® (N:l DN
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wherein, R, R®, RY, and R® are each independently chosen from H, C,-Cg alkyl, Cs-C14
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
C1-Cs alkyl.

N
I .
7. The compound according to Claim 6 , wherein R! isr\’)

2

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

-NRR%;

-OR%

-halo;

-NR°S(O)RS,

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

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

pharmaceutically acceptable salt:

Compound Structure

49
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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.



