
What is claimed is: 

1. 	A compound of Formula I: 

R1  

\ N 

N
.------

R
6 

R3 	X 	Y 	R5d  R5' 
R5' ---11--*7 	N 	m 

0 	.-, 	H 	Rsa R5b ,  

R4  

(I) 

or an enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, or an 

isotopic 	thereof; 	 hydrate, variant 	or a pharmaceutically acceptable salt, solvate, or 	or prodrug 

thereof; wherein: 

X, Y, and Z are each independently N or CRx, with the proviso that at least 

two of X, Y, and Z are nitrogen atoms; where Rx  is hydrogen or C1_6 alkyl; 

R' and R2  are each independently (a) hydrogen, cyano, halo, or nitro; 

(b) C1..6 alkyl, C2_6 alkenyl, C2-6 alkynyl, C3-10 cycloalkyl, C6_14 aryl, C745 aralkyl, heteroaryl, 

or heterocyclyl; or (c) -C(0)Ria, -C(0)0Ria, -C(0)NRIbRic, -C(NRia)NRibRic, -OR", 

-0C(0)R1a, -0C(0)0Ria, -0C(0)NRIbRic, -0C(=NRia)NR1bR1c, -0S(0)Ria, -0S(0)2R ia, 

c, -NRibRic, -NRIaC(0)Rid, -NR1aC(0)0Rid, -0S(0)NRIbRic, -0S(0)2NRIbR1 

-NRiaC(0)NRIbRic, -NRIaC(=NRid)NRIbR ie, -NR1aS(0)R1d, -NRiaS(0)2Rld, 

-NRIaS(0)NRibR1 
c, -NR i aS(0)2NRibRic, -SRia, -S(0)Ria, -S(0)2Ria, -S(0)NRIbRic, or 

S (0)2N R IbR I c; wherein each Ria, x ,-. lb
,  Ric, and R id  is independently (i) hydrogen; 

(ii) C1_6 alkyl, C2_6 alkenyl, C2.6 alkynyl, C3_10 cycloalkyl, C6_14 aryl, C7_15 aralkyl, heteroaryl, 

or heterocyclyl; or (iii) R1b  and Ric  together with the N atom to which they are attached folln 

heterocyclyl; 

R3  and R4  are each independently hydrogen or C [4, alkyl; or R3  and R4  are 

linked together to font' a bond, C1_6 alkylene, C1_6 heteroalkylene, C2_6 alkenylene, or 

C2_6 heteroalkenylene; 

R5a  is (a) hydrogen or halo; (b) C1_6  alkyl, C2_6 alkenyl, C2_6 alkynyl, 

C340 cycloalkyl, C6.14 aryl, C7..15 aralkyl, heteroaryl, or heterocyclyl; or (c) -C(0)Ria, 

-C(0)0R1a, -C(0)NRIbRic, -C(NRia)NRIbRic, -0Ria, -0C(0)Ria, -0C(0)0Ria, 

-0C(0)NRIbR1c, -0C(=NRia)NRIbRic, -0S(0)Ria, -0S(0)2R1a, -0S(0)NRIbRic, 
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10. The compound of any one of claims 1 to 9, having the structure of Foimula Ia: 

R1  

\ N 
6 

R N  

X-7—Y 	R d  R5e  R3 I 	 R5c „.--„, 
NZN 	m 
J 	H 	Rya R5b 

R4  

(Ia) 

or an isotopic variant thereof; 

thereof. 

or a pharmaceutically acceptable salt, solvate, or hydrate, or 

11. The compound of any one of claims 1 to 9, having the structure of Foiiiiula lb: 

R1  

\ N 

N
I 
	----- R6  

x - -- y 	R5d R5e 
R3 	 1 	 5c A  

	

--N'N 	Z 	
R 

N 	. 

	

y 	H 	Rya R5b 

R4  

(1b) 

or an isotopic variant thereof; 

pry thereof. 

12. The compound 

or a pharmaceutically acceptable salt, solvate, or 

of any one of claims 1 to 8, having the structure 

hydrate, or 

II: of Foi 	Hula 

R1  

R2 	/ 	\ 

	

--;---, 	N 

N 

R'3 	
),--1,, 

Y R5a R5b , 

r--N 
-1, 

 Z"-- 
II  
''''N

>< 
 R5c  1 

0.,\) 	H 

R4  

(II), 
or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrate;-of 
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prodnig thereof. 

13. The compound of claim 12, having the structure of Formula IIa: 

R1  

\ N 
).._ 6R  N 

..,..),.., 
A - 	y R5a 	R5b 

R3
\--.... -1--..-. 	--- 	i rec r 	N 	Z -

N
). 	- 

0 	 H ,4 

R4  

(Ha) 

or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrate,or 

pfaElFaig thereof. 

14. The compound of claim 12, having the structure of Formula Ilb: 

R1  

\ N 

N 

R3 	X '
,,L-., 

Y R5a R5b \ 	
J-L 	,>„

Iv 
5c  

- N 	Z 	N  
0, 	H 

R4  

(Ilb) 

or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrateref 

thereof. 

15. The compound of any one of claims 1 to 14, wherein R5C  is C6_14 aryl, 

optionally substituted with one or more substituents Q. 

16. The compound of claim 15, wherein R5c is phenyl, optionally substituted with 

one or more substituents Q. 

17. The compound of claim 15, wherein R5c  is naphthyl, optionally substituted 

with one or more substituents Q. 

18. The compound of any one of claims 1 to 14, wherein R5c  is —(CR5fR5%—(C6-14 
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29. 	The compound of any one of claims 1 to 12, having the structure of Formula 

VII: 

R I  

\ N 

N 	R  

X 	Y Rya R5b R7a  
R3\ 	

.--L, 	iL 	 R7b  r \ N 	Z 	N 
(:),) 	R7' 	R7' 

R4 	 R7d  

(VII) 

or an enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, or an 

isotopic variant thereof; or a 	 acceptable 	 hydrate, pharmaceutically 	salt, solvate, or 	or prodrug 

thereof; wherein: 

R7a, R7b, R7c, R7d, and R7e  are each independently (a) hydrogen, cyano, halo, or 

nitro; (b) C1 _6  alkyl, C2_6  alkenyl, C2_6  alkynyl, C3_10  cycloalkyl, C6_14  aryl, C7_15  aralkyl, 

heteroaryl, or heterocyclyl, each of which is optionally substituted with one or more 

substituents Q; or (c) -C(0)R la, -C(0)ORla, -C(0)NRlbK'' lc, -C(NR I a)NRibRic, 

-0R1a, -0C(0)R1a, -0C(0)0R1a, -0C(0)NRibRia, -0C(=NR1a)NRIbR1c, -0S(0)R la, 
- -0S(0)2Ria, -0S(0)NRIbRie, -0S(0)2NR1bR1c, -NRIbR'', -NR1aC(0)Rid, _N- K

iaL( 0)0Rid, 

u(0)NR nve,  _
NRIa•-, N-K  la- u( NR1d)NRIbRic, -NR1aS(0)R1d, -NR1aS(0)2Rid, 

-NRIaS(0)NRibRic, -NR1aS(0)2NRIbRie  -SRI', -S(0)R1a, -S(0)2R 1a, S(0)NR1bR1e, or 

-S(0)2NRibRie; or 
R7b,  R7c, R7d,  two of R7a, 	and R7e  that are adjacent to each other form C3-10 

cycloalkenyl, C6_j 4  aryl, heteroaryl, or heterocyclyl, each optionally substituted with one or 

more substituents Q. 
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30. The compound of claim 29, having the structure of Formula VIIa: 

R' 

R2 	\ 	N  

N
\\ 
y— R6  

X% y R5a R5b R7a 
R3

\ \,- 	-.. 	
II

>,, 	R7b 
rN 	Z 	N 
6 	) 	H 

R e 	R7e  
R4 	 R7d 

(VIIa) 

or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrate, or 

thereof. 

31. The compound of claim 29, having the structure of Formula VIIb: 

R1  

R2 	\ 	N
\\ \\  

N 	R6 

R3 	X 	Y R5a, R5b  R7a  
\,-.. 	-,J,;-, 	j-L.. 	 R7b 
r\ N 	Z 	N 
6,, ) 	H R

7e 	R e 
R4 	 R7d 

(VIIb) 

or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrateTef 

thereof. 

32. The compound of any one of claims 1 to 12, having the structure of Formula 

XI: 

R1  

RV \ N 

N 	.---R6 	R7b 
7a 	R7e 

X ' Y R5aR5b  

N 	ZN 	 R7d  
0\) 	H 	R5F R5g R7e  

R4  

(XI) 

or an enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, or an 
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isotopic 	thereof; 	 hydrate, variant 	or a pharmaceutically acceptable salt, solvate, or 	or prodrug 

thereof; wherein: 

R7a, R7b, R7c, R7d, and R7e  are each independently (a) hydrogen, cyano, halo, or 

nitro; (b) C1_6 alkyl, C2-6 alkenyl, C2_6 alkynyl, C3-10 cycloalkyl, C6-14 aryl, C7-15 aralkyl, 

heteroaryl, or heterocyclyl, each of which is optionally substituted with one or more 

substituents Q; or (c) —C(0)Ria, —C(0)0Ria, —C(0)NRlb.—K. lc, —C(NRia)NR IbRic, 

—OR la, —0C(0)Ria, —0C(0)0Ria, —0C(0)NRIbR lc, —0C(=NRia)NRIbRic, —0S(0)Ria, 

—0S(0)2R la, —0S(0)NRIbRi C, —0S(0)2NRlbw%  _NRIbRic, —NR I aC(0)R I d, —NRI aC(0)OR id, 

--NR laC(0)NR ibR I C, —NR1 aC(=NR1d)NRIbR I C, —NRIaS(0)R Id, —NR IaS(0)2Rid, 

—NRiaS(0)NRIbRic, —NR1aS(0)2NRIbR ic, —SRia, —S(0)R I a, —S(0)2Ria, —S(0)NR1bRic, or 

—S(0)2NR1bR1c; or 

two of R7a, R7b, R7c, R7d, and R7e  that are adjacent to each other foini 

C3_10 cycloalkenyl, C6_14 aryl, heteroaryl, or heterocyclyl, each optionally substituted with one 

or more substituents Q. 

33. The compound of claim 32, having the structure of Formula XIa: 

R1  

\ N 

'R6  N 	 R7b 
R7a 	R7c 

R3 	X 	Y R5aR5b  
, 
z

1 ,..., 	,...—,z. 	
N 	 R7d 

r 
0,,y 	H 	R5f R5g R7e 

R4  

(Via) 

or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrate-i-er 

thereof. 

34. The compound of claim 32, having the structure of Formula Xlb: 

R1  

R2 	\ N 

N '''R6 	R7b  
R7a 	R7c 

X ' Y 	R5a1Z-, 3  
j,.-.., 	I 	-- 

	

N 	Z 	N 	 R7d  

	

0A) 	H 	R5f R5g R7e 

R4  
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(Xlb) 

or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, or hydrate, 	F 

pr-adru.g thereof 

35. 	The compound of any one of claims 32 to 34, wherein R7a  is hydrogen, halo, 

6 alkyl optionally substituted with one or more substituents Q, or —Cala. 

36. 	The compound of claim 35, wherein R7a  is hydrogen. 

37. 	The compound of claim 35, wherein R7a  is (a) cyano, halo, or nitro; 

(b) C1 _6  alkyl, C2-6 alkenyl, C2_6 alkynyl, C3_10 cycloalkyl, C6_14 aryl, C7_15 aralkyl, heteroaryl, 

or heterocyclyl, each of which is optionally substituted with one or more substituents Q; or 

(c) —C(0)Ria, —C(0)0R1a, —C(0)NRibRic, —C(NRia)NRIbRic, —0Ria, —0C(0)Ria, 

—0C(0)OR la, —0C(0)NR1bRic
, 
	oc(_NTR ia)NRib—K  tc, 

 OS(0)R1a, —0S(0)2Ria, 
NR ib— IC

, 
	NR laC(0)Rid, —NR I aC(0)0Rid, —0S(0)NR IbRie, —0S(0)2NRibRic, 	K 

—NR1aC(0)NRIbRic, —NR IaC(=NRid)NRIbR Ic, —NR1aS(0)Rid, —NR1aS(0)2R1d, 

bRic, —SRIa, —s(0)R1a, 	it s(0)2.— la
, 
	bRic, or —NRIaSiC9NRIbRic, —NRIaS(0)2NR1 S(0)NR1 

—S(0)2NR IbR ic. 

38. 	The compound of claim 35, wherein R7a  is (i) halo; (ii) C1 _6  alkyl, C6_14 aryl, 

C7_15 aralkyl, heteroaryl, or heterocyclyl, each of which is optionally substituted with one or 

more substituents Q; or (iii) —0Ria  or —NRibRic. 

39. 	The compound of any one of claims 32 to 38, wherein R7b  is hydrogen, halo, 

C1_6  alkyl optionally substituted with one or more substituents Q, or —0Ria. 

40. 	The compound of claim 39, wherein R7b  is hydrogen. 

41. 	The compound of any one of claims 32 to 40, wherein R7°  is hydrogen, halo, 

C1 _6  alkyl optionally substituted with one or more substituents Q, or —OW'. 

42. 	The compound of claim 41, wherein R7c  is hydrogen, halo, or —0Ria. 

43. 	The compound of claim 41, wherein R7c  is chloro. 

44. 	The compound of claim 41, wherein R7c  is —0-C1 _6  alkyl, optionally 

substituted with one or more substituents Q. 
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58. The compound of claim 57, wherein R5b  is —C(0)0-C1 _6  alkyl. 

59. The compound of claim 57, wherein R5b  is —C(0)OCH3. 

60. The compound of claim 32, having the structure of Formula XV: 

R1  

\ N 
_ 

N 	--Ru 	R7b 
R7e R5b X 	Y Rya  R" 

I ----.
Z 

 .,----„, 	
R7d 

	

N 	N 

	

0\J 	H 	R7e 

R4  

(XV) 

or an enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, or an 

isotopic variant thereof; or a 	 acceptable salt, 	hydrate, pharmaceutically 	 solvate, or 	or prodrug 

thereof. 

61. The compound of claim 60, having the structure of Fonnula XVa: 

R1  

	

R2  / 	\ 

	

'-- 	N 
11 

N ' R6 	R7b 
R7a 	R7e 

R3 	X 	Y R5a R5b 
. 1 -,,,.. 	1 

N 	Z ^ N 	 R7d r-- 
H 	R7e ° ---....-Y 

R4  

(XVa) 

or an isotopic variant thereof; or a 	 acceptable salt, 	hydrate, pharmaceutically 	 solvate, or 	or 

thereof. 

62. The compound of claim 60, having the structure of Formula XVb: 
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R1  

\ N 
_ 

N' —Ru 	R" 
R7a 	R7e 

X' Y R5a-, R5b  R3 
I \,N „---...-,.. 

Z 
 ,..--, 

	

	
R7d N 

-.- -\\) 	
H 	R7e 

R4  

(XVb) 

or an isotopic variant thereof; or a phall 	iaceutically acceptable salt, solvate, or hydrateref 

thereof. 

63. The compound of any one of claims 60 to 62, wherein R5a  is C1 _6 alkyl, 

optionally substituted with one or more substituents Q. 

64. The compound of claim 63, wherein R5a  is methyl. 

65. The compound of any one of claims 60 to 64, wherein R5b  is C1_6 alkyl, 

optionally substituted with one or more substituents Q. 

66. The compound of claim 65, wherein R5b  is methyl. 

67. The compound of any one of claims 60 to 66, wherein Rya  and R5b  are methyl. 

68. The compound of any one of claims 60 to 67, wherein R7a  is hydrogen, halo, 

C1_6 alkyl, C6_14 aryl, heteroaryl, or heterocyclyl, where the alkyl, aryl, heteroaryl, and 

heterocyclyl are each optionally substituted with one or more substituents Q. 

69. The compound of claim 68, wherein R7a  is C6_14 aryl, optionally substituted 

with one or more substituents Q. 

70. The compound of claim 69, wherein R7a  is phenyl, optionally substituted with 

one or more substituents Q. 

71. The compound of claim 69, wherein R7a  is phenyl, 2-fluorophenyl, 

2-chlorophenyl, 2-bromophenyl, 2-methylphenyl, 2-(3-dimethylaminopropyl)phenyl, 

2-methoxyphenyl, 3-fluorophenyl, 3-chlorophenyl, 3-methylphenyl, 3-methoxyphenyl, 

4-florophenyl, 4-chlorophenyl, 4-bromophenyl, 4-methoxyphenyl, 2,4-difluorophenyl, 

2,6-difluorophenyl, 4-fluoro-3-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, or 

- 252 - 



N 
_ N 'CHF-, 	 N 

),,._. 
NON 	 N 	CHF2 

,J& 	.*1„,  -----'N 	N 	N 	 N-----"N 
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0 	 H ,„,-. 
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A73 
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N 	CHF2 
1, 	 ---L. - 	

N  

N ' N 	 N 

)1_, 	
II 	

' N 

N---"I\TN N ,-----N N 	 H 
0,) 	H 	 0, ,-- , 

and 
A75 	 A76 

and enantiomers, mixtures of enantiomers, mixtures of two or more diastereomers, and 

isotopic variants thereof; and 	 acceptable salts, 	hydrates, pharmaceutically 	 solvates, or 	and 

pare thereof. 

114. A phalinaceutical composition comprising the compound of any one of claims 

1 to 113, or an enantiomer, a mixture of enantiomers, or a mixture of two or more 

diastereomers thereof; or a 	 acceptable 	 hydrate, pharmaceutically 	salt, solvate, or 	or prodrug 

thereof; and one or more pharmaceutically acceptable excipients. 

115. The pharmaceutical composition of claim 114, wherein the composition is 

foil 	mlated for single dose administration. 

116. The phaimaceutical composition of claim 114 or 115, wherein the 

composition is formulated as an oral, parenteral, or intravenous dosage form. 

117. The pharmaceutical composition of claim 116, wherein the composition is 

formulated as an oral dosage form. 
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118. The pharmaceutical composition of claim 117, wherein the oral dosage form is 

a tablet or capsule. 

119. The pharmaceutical composition of any one of claims 114 to 118, further 

comprising a second therapeutic agent. 

120. Use of a compound of any one of claims 1 to 113 or the phainiaceutical 

composition of any one of claims 114 to 118 in the manufacture of a medicament for the 

treatment, prevention, or amelioration of one or more symptoms of a PI3K-mediated 

disorder, disease, or condition in a subject. 

121. The use of claim 120, wherein the PI3K-mediated disorder, disease, or 

condition is an inflammatory disease or a proliferative disease. 

122. The use of claim 120 or 121, wherein the compound or the composition is to 

be administered in combination with a second therapeutic agent. 

123. An in vitro method for modulating PI3K enzymatic activity, comprising 

contacting a PI3K enzyme with the compound of any one of claims 1 to 113 or the 

pharmaceutical composition of any one of claims 114 to 118. 

124. The method of any one of claims 120 to 123, wherein the PI3K is a wild type. 

125. The method of any one of claims 120 to 123, wherein the PI3K is a PI3K 

variant. 

126. The method of any one of claims 120 to 125, wherein the PI3K is a Class I 

PI3K. 

127. The method of claim 126, wherein the PI3K is pl 10y. 
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