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CLAIMS 

Wha is claimed is: 

1. 	A .. mpound of formula 1: 

5 

B 
R1 	At....:s........AA2 

 

YI 
A5 	....... ..-,. Al 

(1) 

and/or at least one pharmac 	tically acceptable salt thereof wherein 

Al  is N or CH; 

10 A4  and A5  are independently 	or CR2; 

A2  and A3, together with B ring, . re a 5-membered heteroaryl or heterocycle 

containing 1 to 4 heteroatoms selected fr. 	N, 0 and S, and said 5-membered 

heteroaryl or heterocycle is optionally substit 	ed by one or more groups 

independently chosen from alkyl, alkenyl, alkyn 	aryl, cycloalkyl, oxo, -C(0)Rd, - 

15 C(0)0Rb, -CN, -C(0)NReRd, -NReRd, -NRcC(0)Rd, 	ReS(0),Re, -NReS(0)nNRfR9, - 

NReC(0)0Rb, -NRcC(0)NRdRe, -NO2, -ORb, -S(0)„Re 	(0)nNReRd, halo, haloalkyl, 

heteroaryl, and heterocycle; 

, 
0 

N-R 

provided that A2  and A3, together with the B ring, are not ' 	; 

is 	bond 	double bond; a single 	or a 

20 R1  is heteroaryl, optionally substituted by one or more groups inde.endently 

chosen from alkyl, alkenyl, al kynyl, aryl, cycloalkyl, oxo, -C(0)Rd, -C(0)0Rb, CN, - 

C(0)NReRd, -NReRd, -NReC(0)Ra, -NReS(0)nRe, -NReS(0)nNRfR9, -NReC(0)0" 

NReC(0)NRdRe, -NO2, -ORb, -S(0)nRe, -S(0)nNRcRd, halo, haloalkyl, heteroaryl, an 

heterocycle; 
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R and R2  are independently chosen from H, alkyl, alkenyl, alkynyl, aryl, 

cy. oalkyl, -C(0)Re, -C(0)0Rb, -CN, -C(0)NRcRd, -NRcRd, -NRcC(0)Re, -NRcS(0)nRe, 

-NRc 	0)nNRIR9, -NRcC(0)0Rb, -NRcC(0)NRdRe, -NO2, -ORb, -0C(0)Re, - 

OC(0)N"cRd, -S(0)nRe, -S(0)nNRcRd, halo, haloalkyl, heteroaryl, and heterocycle; 

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

heteroaryl and 	eterocycle can be optionally substituted by one or more groups 

independently cho en from optionally substituted alkyl, optionally substituted alkenyl, 

optionally substituted :lkynyl, optionally substituted aryl, optionally substituted 

cycloalkyl, -OH, oxo, -C(0 R3, -C(0)0Rb, -CN, -C(0)NRcRd, -NRcRd, -NRcC(0)Re, - 

NRcS(0)nRe, -NRcS(0)nNRf  g, -NRcC(0)0Rb, -NRcC(0)NRdRe, .-NO2, ORb, -S(0),Re, - 

S(0)nNRcRd, halo, optionally substituted haloalkyl, optionally substituted heteroaryl, 

and optionally substituted heteroc 	e; 

Ra, Re, Re, Rd, Re, Rf  and R9  ari each independently chosen from H, optionally 

substituted alkyl, optionally substituted al 	-nyl, optionally substituted alkynyl optionally 

substituted aryl, optionally substituted cycloa 	yl, optionally substituted haloalkyl, 

optionally substituted heteroaryl, and optionally 	ubstituted heterocycle, 

or Re  and Rc, and/or Rc  and Rd, and/or R°  a 	Re, and/or Rc  and Rf, and/or Rd  

and Re, and /or R9  and Rf  together with the atom(s) to 	hich 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 A2  and A3, •gether with B ring, 

are selected from structures (2)-(6) 

(R3)t 	0 	- 
(R3)t R3 	 (R3)t 	 N 

N14;1  
% 	• 

:-----1\1̀  . 	N:I% 	Ar:\ 	,-N / 
N 	;;,N,2eN 	% L.,..11 	...,,,

Ny, N 	
;. 

 
YY 

(6) 
(2) 	(3) 	(4) 	(5) 
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wherein, 

t is 1, 2 or 3; and 

3  is independently chosen from H, C1-C6 alkyl,C2-C8  alkenyl, C2-Ca alkynyl, 

5 	C6-Ci4aryl, 	3-Cs membered cycloalkyl, -C(0)0Rb, -CN, -C(0)NRcRd, -NReRd, - 

NReC(0)Ra, 	• S(0)nRe, -NReS(0),NIRfR9, -NReC(0)0Rb, -NReC(0)NRaRe, -NO2, - 

ORb, -0C(0)Ra, -8C(0)NReRa, -S(0)nRe, -S(0)nNRaRe, halo, haloalkyl, heteroaryl, 

and heterocycle; 

and each of said above alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl and 

10 	heterocycle can be optiona 	substituted by one or more groups independently 

chosen from optionally substit ted alkyl, optionally substituted alkenyl, optionally 

substituted alkynyl, optionally sub tituted aryl, optionally substituted cycloalkyl, -OH, 

oxo, -C(0)Ra, -C(0)0Rb, -CN, -C(0) ReRe, -NReRd, -NReC(0)Ra, -NReS(0)nRe, - 

NReS(0)11NR1R9, -NReC(0)0Rb, -NRaC(0)NRaRe, -NO2, ORb, -S(0)nRe, -S(0)11NReRa, 

15 	halo, optionally substituted haloalkyl, optio 	. Ily substituted heteroaryl, and optionally 

substituted heterocycle; 

provided that, when A2  and A3, together wi 	B ring, are structure (4), A4  is not 

CR2. 

20 	3. 	The compound according to Claim 2, wherein said '3  is chosen from H, OH, 

CN, NO2, halo, C1-C6 alkyl,C2-C8  alkenyl, C2-C8 alkynyl, aryl, 	• Cg cycloalkyl, 

heteroaryl, and heterocycle, wherein each of the alkyl, alkenyl, al 	nyl, aryl, cycloalkyl, 

heteroaryl, and heterocycle is optionally substituted by one or more g a ups 

independently chosen from optionally substituted alkyl, optionally substit. ted alkenyl, 

25 	optionally substituted alkynyl, optionally substituted aryl, optionally substituted 

cycloalkyl, -OH, oxo, -C(0)Ra, -C(0)0Rb, -CN, -C(0)NRaRe, -NReRa, -NRcC(0)e , 

NReS(0)nRe, -NReS(0)nNRfR9, -NReC(0)0Rb, -NReC(0)NRaRe, -NO2, ORb, -S(0)n ' e, 
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(0),,NRcRd, halo, optionally substituted haloalkyl, optionally substituted heteroaryl, 

an• optionally substituted heterocycle. 

4. The compound according to any one of Claims 2 and 3, wherein A2  and A3, 

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

(R3)t 

i` 

(R3)t 

N:k 
N 

R3 
\F----N, 

.;;\1....r 

(R3)t 

Nh L 	,...„. 	N 
.(---( 

r -::  \ 
•N,„,N 
-', 	1 

I - -r -  I 

5 2) (3) (4) (5) 	. 

5. The compound accord' i • to any one of Claims 2-4, wherein A2  and A3, together 

with the B ring, are chosen from ructures (3)-(4) 

R3 
r-----  

(R3)t 

N:IN 
.Ny 

,N 
 	/ 

• 

I - i 	- 

(3) (4) 

10 

6. The compound according to any one of Claims 1 	wherein A4  is N or CH. 

7. The compound according to any one of Claims 1-6, wh- ein A5  is N or CH. 

15 

8. 

CH. 

The compound according to any one of Claims 1-7, wherein A A4, and A5  are 

9. The compound according to any one of Claims 1-7, wherein A1  and A5  a e CH, 

20 and A4  is N. 
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i 	The compound according to any one of Claims 1-9, wherein R1  is a heteroaryl 

chose. from the following structures 

\N eN ON €13 (r", 0 
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..C.„5"..5. 	N 	.•••"" 	\---N...,1-> 

wherein each of which is optionally substituted by one or 	ore groups 

independently chosen from alkyl, alkenyl, alkynyl, aryl, cycloalkyl, *aloalkyl, 

heteroaryl, heterocycle, oxo, -C(0)Ra, -C(0)0Rb, -CN, -C(0)NReRe, 	ReRe, - 

NReC(0)Ra, -NRbS(0)nRe, -NReS(0)nNR1R9, -NRbC(0)0Rb, -NReC(0)N eRe, -NO2, - 

ORb, -0C(0)Ra, -0C(0)NReRd, -S(0)nRe, -S(0)nNR9Re  and halo, and whe -in each 

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

optionally substituted by one or more groups independently chosen from optionally\ 
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substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, 

o• Tonally substituted aryl, optionally substituted cycloalkyl, -OH, oxo, -C(0)Ra, - 

C(0 • Rb, -CN, -C(0)NRdad, -NRdRd, -NRdC(0)Ra, -NReS(0)nRe, -NReS(0)nNRfR9, - 

NReC(• ORb, -NRcC(0)NRdRe, -NO2, ORb, -S(0)nRe, -S(0)nNIRcRd, halo, optionally 

substitute. haloalkyl, optionally substituted heteroaryl, and optionally substituted 

heterocycle; 

wherein R.  Rb, Rd, Rd, Re, Rf  and Rg are each independently chosen from H, 

alkyl, aryl, cycloalky 	haloalkyl, heteroaryl, and heterocycle, further wherein each of 

the alkyl, aryl, cycloalk 	heteroaryl, and heterocycle in Ra, Rb, Rd, Rd, Re, Rf  and R9  is 

optionally substituted by 	e or more substitutents independently selected from halo 

and alkyl. 

11. 	The compound accordin 	to Claim 10, wherein al  is a heteroaryl chosen from 

,... N eN 	, 
H 	 -.......*N 	'...N-5----N N.  

NcN  

...) N 	 N IS  H 

wherein each of which is optionally substituted oy one or more groups 

independently chosen from alkyl, alkenyl, alkynyl, aryl, 	cloalkyl, haloalkyl, 

heteroaryl, heterocycle, oxo, -C(0)Ra, -C(0)0Rb, -CN, -C(0 NRCRd, -NIRdRd, - 

NR)C(0)Ra, -NRdS(0)nRe, -NRdS(0)nNafR9, -NRdC(0)0Rb, - 	- C(0)NRdRe, -NO2, - 

ORb, -0C(0)Ra, -0C(0)NRcRd, -S(0)nRe, -S(0)nNRcRd  and ha • and wherein each 

of the alkyl, alkenyl, alkynyl, aryl, cycloalkyl, haloalkyl, heteroaryl a d 	heterocycle is 

optionally substituted by one or more groups independently chosen fr. I optionally 

substituted alkyl, optionally substituted alkenyl, optionally substituted alkyrwl, 
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op '.nally substituted aryl, optionally substituted cycloalkyl, -OH, oxo, -C(0)Ra, - 

C(0)• .b, -CN, -C(0)NReRd, -NReRd, -NReC(0)Ra, -NReS(0)nRe, -NReS(0)nNRfR9, - 

NReC(0),Rb, -NReC(0)NRdRe, -NO2, ORb, -S(0)nRe, -S(0)nNReRd, halo, optionally 

substituted 	oalkyl, optionally substituted heteroaryl, and optionally substituted 

5 heterocycle; 

wherein Ra„ Re, Rd, Re, Rf  and Rg are each independently chosen from H, 

alkyl, aryl, cycloalkyl, 	- oalkyl, heteroaryl, and heterocycle, further wherein each of 

the alkyl, aryl, cycloalkyl, 'eteroaryl, and heterocycle in Ra, Rb, Re, Rd, Re, Rf  and R9  is 

optionally substituted by one •r more substitutents independently selected from halo 

10 and alkyl. 

12. 	Thecompound according to any o ,e of Claims 1-11, wherein R1  i 	, which 

is optionally substituted with one or more • oups independently chosen from: 

- alkyl, alkenyl, alkynyl, wherein each of whic 	is optionally substituted by one or 

15 more groups independently chosen from optiona 	substituted alkyl, optionally 

substituted alkenyl, optionally substituted alkynyl, o• ionally substituted aryl, 

optionally substituted cycloalkyl, -OH, oxo, -C(0)Ra, -C •)ORb, -CN, -C(0)NRbRd, - 

NReRd, -NReC(0)Ra, -NReS(0),Re, -NReS(0)nNRfRg, -NR 1/4  (0)ORb, -NRcC(0)NRdRe, 

-NO2, ORb, -S(0)nRe, -S(0)nNReRd, halo, optionally substitute. haloalkyl, optionally 

20 substituted heteroaryl, and optionally substituted heterocycle; 

-C(0)NReRd; 

-NReRd; 

-ORb; 

-halo; 

25 -cyano; 

-NReS(0),Re, 
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wherein Ra, Rd, Rd, Rd, Rd, Rf  and Rg are each independently chosen from H, 

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

aryl, i cloalkyl, heteroaryl, and heterocycle in R8, R', Rd, Rd, Rd, Rf  and Rg is 

optional 	substituted by one or more substitutents independently selected from halo 

5 and alkyl. 

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

pharmaceutically act -ptable salt. 

10 14. A pharmaceutical c. 	position comprising at least one compound and/or at 

least one pharmaceutically a ceptable salt thereof according to any one of Claims 1- 

13 and at least one pharmace 	cally acceptable carrier. 

15. A method of inhibiting the ac 'vity of PI3K and/or mTOR comprising contacting 

15 the enzyme with an effective amount 6 at least one compound and/or at least one 

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

16. A method of treating cancer responsi - to inhibition of PI3K and/or mTOR 

comprising administering to a subject in need t ereof an effective amount of at least 

20 one compound and/or at least one pharmaceutic. ly acceptable salt thereof according 

to any one of Claims 1-13. 

17. A use of at least one compound and/or at least o - pharmaceutically 

acceptable salt thereof according to any one of Claims 1-1 	in the manufacture of a 

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

18. A use of at least one compound and/or at least one pharm ceutically 

acceptable salt thereof according to any one of Claims 1-13 in the 	.nufacture of a 

medicament for treating cancer. 

30 
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Wih\

at is claimed is: 

1 . A c mpound of formula 1 : 

A - 

..;,.. 0. A 

( 1 ) 

and/or at least one pharma eutically acceptable salt thereof wherein 

Al  is CH; 

A4  and A5  are independently CH; 

A2  and A3, together with B ring, is 

) rsjy. N 
-r- 

(3)Wherein, 

R3  is independently chosen from H, C,-C6  alkyl,C2-C8  alke • I, C2-C8  alkynyl, C5-C14 

aryl, C3-C9  membered cycloalkyl, -C(0)0Rb, -CN, -C(0)NR • , -Nad, -NrC(0)Ra, - 

NreS(0).R4, -Nla(0)„NRfRg, -NrC(0)0Rb, -NReC(0)NRdR -NO2, -OR", -0C(0)Ra, 

-0C(0)Nad, -S(0).R.e, -S(0)„Nlad, halo, halo C,-C6 alkyl, het. oaryl, and 

heterocycle; and each of said above alkyl, alkenyl, alkynyl, aryl, cycl•klkyl, heteroaryl 

and heterocycle can be optionally substituted by one or more groups incie endently 

chosen from C1-05  alkyl, C2-Cg  alkenyl, C2-C8 alkynyl, C3-C9  cycloalkyl, - 	I-1, oxo, - 

C(0)Ra, -C(0)0Rb, -CN, -C(0)Nlad, -Nad, -NReC(0)Ra, -Nla(0).Re, - 

NWS(0)„Nag, -NRbC(0)0Rb, -NRbC(0)NRdRe, -NO2, OR", -S(0)nRe, -S(0). ad, 
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11.10 halo C1-C6  alkyl, heteroaryl, and heterocycle, optionally substituted with —C(0) C1- 

C4  . kyl, further wherein each of alkyl is optionally substituted with -CN or -OH; 

Bs  

.,,N., 4,N 
1,- 

or A2  and A3, ogether with B ring, is (6) 	, 

wherein, 

R3  is independently chosen from H, C,-C6  alkyl,C2-C8 alkenyl, C2-C8  alkynyl, C6-C14 

aryl, C3-C9  membered c a oalkyl; 

RI  is heteroaryl, optionally s 'stituted by one or more groups independently chosen from 

CI-C6 alkyl, C2-C8  alkenyl, C2-18  alkynyl, C6-C14  aryl, C3-C9  cycloalkyl, oxo, -C(0)1e, - 

C(0)0Rb, -CN, -C(0)NReRd, -N' awl
, 
 _NRcco).tcna, _ NReS(0),Re, -NWS(0)„NRfRg - 

NVC(0)0Rb, -NReC(0)NRdRe, -NS , -OR", -S(0) Re, -S(0)nNReRd, halo, halo C1-C6 

alkyl, heteroaryl, and heterocycle; 

Ra, Rb, Re, Rd, Re, Rf  and V are each indep= dently chosen from H, C,-C6  alkyl, C2-Cs 

alkenyl, C2-C8  alkynyl C6-C14  aryl, optionally ubstituted with C1-C6  alkyl or halo, C3-C9  

cycloalkyl, halo C1-C6  alkyl, heteroaryl, and heterocycle, 

or Re  and Re, and/or Re and Rd, and/or Re  and Re, an or Re and Rf, and/or Rd  and Re, and 

/or V and Rf  together with the atom(s) to which they a 	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, NO2, 

halo, C1-C6  alkyl, C2-C8 alkenyl, C2-C8  alkynyl, C6-C14 aryl, C3-C9  c cloalkyl, heteroaryl, 

and heterocycle, wherein each of the alkyl, alkenyl, alkynyl, aryl, cycl 	lkyl, heteroaryl, 

and heterocycle is optionally substituted by one or more groups indepen 	ntly chosen 

from C,-C6  alkyl, C2-C8  alkenyl, C2-C8 alkynyl, C6-C14aryl, C3-C9  cycloalk 1, -OH, oxo, 
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\C(0)Ra, -C(0)0Rb, -CN, -C(0)NR`Rd, -Nad, -NR`C(0)Ra, -NReS(0)„Re, - 

N\R`S(0)„NRfRg, -NWC(0)0Rb, -NRcC(0)NRdRe, -NO2, OR", -S(0)oRe, - S(0)oNad, 

halo, 	alo C I-Co  alkyl, heteroaryl, and heterocycle optionally substituted with—C(0) CI- 

C4  alkylfurther wherein each of alkyl is optionally substituted with —CN or -OH. 

3. The corn 	und according to Claim2, wherein said R3  is chosen from H, CI-Co alkyl, 

C6-C14  aryl, 6c9  cycloalkyl, heteroaryl, and heterocycle, wherein each of the alkyl, aryl, 

cycloalkyl, hetercaryl, and heterocycle is optionally substituted by one or more groups 

independently chosi from C1-C6  alkyl -OH, -C(0)1e, -CN, -NRcitd, - ORb, -S(0)„Re, - 

S(0)oNad, halo, and 	eterocycle optionally substituted with —C(0) C1-C4  alkyl, further 

wherein each of alkyl is o tionally substituted with —CN or -OH. 

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

following structures 
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wherein each of which is optionally substituted b 	one or more groups independently 

chosen from C1-05  alkyl, C2-Cs alkenyl, C2-C8  alkyn 1, aryl, C3-C9  cycloalkyl, halo C1- 

C6 alkyl, heteroaryl, heterocycle, oxo, -C(0)1e, -C(0)6 ' b, -CN, -C(0)NieRd, -NR,Rd, - 

NRT(0)125, -NRdS(0)„Re, -NRdS(0)nNRIR5, -NRdC(0), ' b, -NR`C(0)NRdR`, -NO2, - 

ORb, -0C(0)Rd, -0C(0)NR`Rd, -S(0)1Rd, -S(0)nNRdRd  an. 	alo; 

wherein Rd, Rb, Rd, Rd, Rd, 121  and R5  are each independently cho en from H, C1-C6  alkyl, 

C5-C14  aryl, C3-C9  cycloalkyl, halo CI-C6  alkyl, heteroaryl, and het 	ocycle, further 

wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycl 	in Rd, Rb, Rd, Rd, 

Rd, Rf  and R5  is optionally substituted by one or more substitutents inde I endently 

selected from halo and CI-C6  alkyl. 
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. The compound according to Claim 4, wherein RI  is a heteroaryl chosen from 

(ill 	 --hi, 
.1  N 

H 	,-- 	-.N  
H 

N 

( D 	110  N H 

	

N 	N....,./..̂ 	•,-,  
C 	

N 
1 	‹. `---, 	%-.. 	s----‘,.. / 	0 

wherein each of which i 	eptionally substituted by one or more groups independently 

chosen from C1-C6 alkyl, 	-C8  alkenyl, C2-C8  alkynyl, C6-C14 aryl, C3-C9  cycloalkyl, 

halo Ci-C6  alkyl, heteroaryl, h terocycle, oxo, -C(0)Ra, -C(0)0Rb, -CN, -C(0)Nad, - 

Nad, - NReC(0)1e, -NleS(0)n  ' e, -NReS(0)„NRfR5, -NReC(0)0Rb, -NleC(0)NRdle, 

-NO2, - ORb, -0C(0)Ra, -0C(0)N `Rd, -3(0),,Re, -S(0),Nad  and halo; 

wherein Ra, Rb, le, Rd, Re, Rf  and R5  ar each independently chosen from H, CI-C6  alkyl, 

C6-C14  aryl, C3-C9  cycloalkyl, halo C1 -C6  • kyl, heteroaryl, and heterocycle, further 

wherein each of the alkyl, aryl, cycloalkyl, h 	e oaryl, and heterocycle in Ra, Rb, Re, Rd, 

Re, RI.  and R5  is optionally substituted by one o 	ore substitutents independently 

selected from halo and C1-C6  alkyl. 

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

ON 	
N, 	...„N,,,  

) N 	(2, 	1 	hek 
H ,-- 	%.„..4.N 	N  

N 

(N 	100 N 
H 

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

chosen from C1-C6  alkyl, haloalkyl, -Nad, -NleS(0)nle, and halo; 
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\ herein, Rb, Re, Rd, and Re are each independently chosen 

a11 , C3-C9  cycloalkyl, halo C1-C6  alkyl, further wherein 
\ 

optionally substituted by one or more substitutents independently 

CI-C6  alkyl. 

7. The compound according to Claim 6 , wherein RI  
\ 

which is optionally substituted with one or more groups 

- halo C1-C6 alkyi,; 

-NReRd; 

-ORb; 

-halo; 

-NReS(0)„Re, 

wherein Rb, Re, Rd, and Re  are each independently chosen 

C9  cycloalkyl, halo C1-05  alkyl, 	wherein aryl l m Rb, 

substituted by one or more substitutents independ ntly 

alkyl. 

8. A compound selected from following compounds an 

pharmaceutically acceptable salt: 

from H, C1-05  alkyl, C6-C14 

aryl, in RI', Re, Rd, and Re is 

selected from halo and 

is 	' 

independently chosen from: 

from H, C1-C6  alkyl, aryl, C3- 

Re, Rd  and Re  is optionally 

selected from halo and C1-C6  

.r at least one 
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9. • pharmaceutical composition comprising at least one compound and/or at least one 

pha 	aceutically acceptable salt thereof according to any one of Claims 1 -8 and at least 

one ph: rmaceutically acceptable carrier. 

10. A methid of inhibiting the activity of PI3K and/or mTOR comprising contacting the 

enzyme with ; 	effective amount of at least one compound and/or at least one 

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

11. A use of at least 3ne compound and/or at least one pharmaceutically acceptable salt 

thereof according to an one of Claims 1 -8 in the manufacture of a medicament for 

inhibiting the activity of 	3K and/or mTOR. 

12. A use of at least one coin. sund 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 is: 

1 . A compound of formula 1 : 

, 	i 
R 	A . 	SAI  
Y I 	 I 

A' 	te-A1  ..,,/ 
N 

(1 ) 

and/or at least one pharmaceutically acceptable salt thereof wherein 

AI  is CH; 

A4  and A5  are independently CH; 

A2  and A3, together with B ring, is 

Ra 

19..f., N 
- r 

(3)Wherein, 

R3  is independently chosen from H, C1-C6  alkyl,C2-Cg  alkenyl, C2-Ca alkynyl, C6-C14 

aryl, C3-C9  membered cycloalkyl, -C(0)0Rb, -CN, -C(0)NiteRd, -NReltd, -NReC(0)Re, - 

NReS(0)„Re, -NReS(0)„Nag, -NReC(0)0Rb, -NReC(0)NRdr, -NO2, -ORb, -0C(0)1e, 

-0C(0)Nad, -S(0)„12e, -S(0)„Nad, halo, halo C,-C6  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 C1-C6 alkyl, C2-C8  alkenyl, C2-C8  alkynyl, C3-C9  cycloalkyl, -OH, oxo, - 

C(0)lr, -C(0)0Rb, -CN, -C(0)Nlnd, -Nad, -NReC(0)12e, -NReS(0)nr, - 

NReS(0)nNRfRg, -NReC(0)0Rb, -NleC(0)NRdRe, -NO2, Ole, -S(0)„Re, -S(0)nNad, 
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halo halo C3-C6  alkyl, heteroaryl, and heterocycle, optionally substituted with —C(0) C1- 

C4 alkyl, further wherein each of alkyl is optionally substituted with -CN or -OH; 

Qt-tkil  
v.
'
N.4,1•N 

!.._ 

or A2  and A3, together with B ring, is (6) 	, 

wherein, 

R3  is independently chosen from H, C1-C6 alkyl,C2-C8  alkenyl, C2-C8  alkynyl, C6-C14 

aryl, C3-C9  membered cydoalkyl; 

RI  is heteroaryl, optionally substituted by one or more groups independently chosen from 

C1-C6  alkyl, C2-C8 alkenyl, C2-Cs alkynyl, C6-C14  aryl, C3-C9  cycloalkyl, oxo, -C(0)1e, - 

C(0)0Rb, -CN, -C(0)Nad, -Nad, -NReC(0)Ra, -NReS(0)„Re, -NReS(0),,NRfRg, - 

NReC(0)0Rb, -NReC(0)NRdRe, -NO2, -ORb, -S(0)6Re, -S(0)„Nlad, halo, halo C1-C6 

alkyl, heteroaryl, and heterocycle; 

Ra, Rb, Re, Rd, Re, Rf  and V are each independently chosen from H, C1-C6  alkyl, C2-C8 

alkenyl, C2-C8 alkynyl C6-C14  aryl, optionally substituted with CI-Cs alkyl or halo, C3-C9  

cycloalkyl, halo C1 -C6  alkyl, heteroaryl, and heterocycle, 

or Ra and Re, and/or Re  and Rd, and/or Re  and Re, and/or Re  and Rf, and/or Rd  and Re, and 

/or Rg and Rf  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, NO2, 

halo, C1-C6 alkyl, C2-C8  alkenyl, C2-C8  alkynyl, C6-C14  aryl, C3-C9  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 C1-C6 alkyl, C2-C8 alkenyl, C2-C8  alkynyl, C6-Cmary1, C3-C9  cycloalkyl, -OH, oxo, 
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-C(0)12", -C(0)0Rb, -CN, -C(0)Nr Rd, -NR`Rd, -NrC(0)Ra, -NrS(0)„r, - 

NrS(0)„NRfRg, -NrC(0)0Rb, -NrC(0)NRdr, -NO2, ORb, -S(0)„Re, - S(0),,NrRd, 

halo, halo C1-C6  alkyl, heteroaryl, and heterocycle optionally substituted with —C(0) C 1 - 

C4 alkyl, further wherein each of alkyl is optionally substituted with —CN or -OH. 

3. The compound according to Claim2, wherein said R3  is chosen from H, CI-Co alkyl, 

C6-C14  aryl, C3-C9  cycloalkyl, heteroaryl, and heterocycle, wherein each of the alkyl, awl, 

cycloalkyl, heteroaryl, and heterocycle is optionally substituted by one or more groups 

independently chosen from C1 -C6  alkyl -OH, -C(0)12% -CN, -NRdRd, - ORb, -S(0)„fr, - 

S(0)„Nritd, halo, and heterocycle optionally substituted with —C(0) CI-Ca alkyl, further 

wherein each of alkyl is optionally substituted with —CN or -OH. 

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

following structures 
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o 0 r, ò2 Q 	N 	, 	N 	S H 	 H 	 H 
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wherein each of which is optionally substituted by one or more groups independently 

chosen from C,-C6 alkyl, C2-Cs alkenyl, C2-Cs alkynyl, aryl, C3-C9  cycloalkyl, halo C,- 

C5 alkyl, heteroaryl, heterocycle, oxo, -C(0)Ra, -C(0)0Rb, -CN, -C(0)NReRd, -Nad, - 

NWC(0)Ra, - NWS(0),W, -NWS(0),,NRfRg, - NWC(0)0Rb, -NReC(0)NRdRe, -NO2, - 

ORb, -0C(0)Ra, -0C(0)NWRd, -S(0),,W, -S(0)„NReRd  and halo; 

wherein Ra, Rb, Re, Rd
, 
 -e

, 
 K Rf  and Rg are each independently chosen from H, C,-C6  alkyl, 

C6-C14  aryl, C3-C9  cycloalkyl, halo C,-C6  alkyl, heteroaryl, and heterocycle, further 

wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycle in Ra, Rb, Re, Rd
, 

 

Re, W and W is optionally substituted by one or more substitutents independently 

selected from halo and CI-Cs alkyl. 
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5 . The compound according to Claim 4, wherein RI  is a heteroaryl chosen from 

eN 	
N,, 	_N1

.%  1., 	-1 .--$ N 	 I 
H .....,cren 

H 

...-NN 	
N 

I 	i 	) 	110 ,...11 	N 	 N 
H 

N 	N,..,...--„, 	p-....."--,.. 
< 	I, 	I 

s—%..-- 	tr----,..--- 

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

chosen from C1-C6 alkyl, C2-C8  alkenyl, C2-C8 alkynyl, C6-C14 aryl, C3-C9  cycloalkyl, 

halo C1-C6  alkyl, heteroaryl, heterocycle, oxo, -C(0)Rd, -C(0)0Rb, -CN, -C(0)NR`Rd, - 

Nad, - NrC(0)1r, -NReS(0)0Re, -NrS(0)nNag, -NrC(0)0Rb, -NrC(0)NRdr, 

-NO2, - ORb, -0C(0)Rd, -0C(0)Nad, -S(0),,r, -S(0)„NReRd  and halo; 

wherein Rd, Rb, Re, Rd, Re, Rt.  and Rg are each independently chosen from H, C1 -C6  alkyl, 

C6-C14  aryl, C3-C9  cycloalkyl, halo C1-C6  alkyl, heteroaryl, and heterocycle, further 

wherein each of the alkyl, aryl, cycloalkyl, heteroaryl, and heterocycle in r, Rb, r, Rd, 

Re, llf  and Rg is optionally substituted by one or more substitutents independently 

selected from halo and C1-C6  alkyl. 

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

a ...,... 	.....NA-1. 	\ 
N 	 I 	I  
H .--- 	N.,„....- N 

N`

H  

C 	IP N N 
H 

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

chosen from C1-C6  alkyl, haloalkyl, -Nad, -NrS(0),r, and halo; 
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wherein, Rb, Re, Rd, and Re  are each independently chosen from H, C1-C6 alkyl, C5-C14 

aryl, C3-C9  cycloalkyl, halo C1-05  alkyl, further wherein aryl, in Rb, Re, Rd, and Re  is 

optionally substituted by one or more substitutents independently selected from halo and 

C1-C6  alkyl. 

7. The compound according to Claim 6 , wherein RI  is 

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

- halo C1-C6 alkyi,; 

-NReRd; 

-ORb; 

-halo; 

-NReS(0)„Re, 

wherein Rb, Re, Rd, and Re  are each independently chosen from H, C1-C6  alkyl, aryl, C3- 

C9 cycloalkyl, halo C1 -C6  alkyl, 	wherein aryl in Rb, Re, Rd  and Re  is optionally 

substituted by one or more substitutents independently selected from halo and C1 -C6  

alkyl. 

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

pharmaceutically acceptable salt: 

Compound Structure 
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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. 


