
inhibitors. Accordingly, there still remains an unmet and dire need for small molecule kinase 
modulators in order to regulate and/or modulate transduction of kinases, particularly PI3K 
and related protein kinase for the treatment of diseases and disorders associated with kinases-
mediated events. 

[25] The present disclosureinvcntion is directed to compounds, which are useful as PI3K 
protein kinase modulators and in particular as PI3K inhibitors. 

in a first aspect, there is provided a compound of formula 

or a tautomer thereof, N-oxide thereof, pharmaceutical^ acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -ORf (wherein 

Rf is substituted or unsubstituted (Ci^)alkyl), CN, substituted or unsubstituted C3.6 alkyl, 

substituted or unsubstituted C2-6 alkenyl, substituted or unsubstituted Cn-e alkynyl, substituted or 

unsubstituted C3-8 cycloalkyl, and substituted or unsubstituted heterocyclic group; 

1 2 R and R may be the same or different and are independently selected from hydrogen, 

halogen, and substituted or unsubstituted C1-6 alkyl, or both R1 and R2 directly bound to a 

common atom, may be joined to form a. substituted or unsubstituted saturated or unsaturated 3-

10 member ring (including the carbon atom to which R! and R2 are bound), which may 

optionally include one or more heteroatoms which may be the same or different and are selected 

from O, NRa and S; 

Cy1 is a monocyclic group selected from substituted, or unsubstituted cycloalkyl, 

substituted or unsubstituted heterocyclic group, substituted or unsubstituted aryl and substituted 

or unsubstituted heteroaryl; 

2 Cy is selected from a substituted or unsubstituted heterocyclic group, substituted or 

unsubstituted aryl and substituted or unsubstituted heteroaryl; 

Li is selected from -S(=0)q- and -NRa-; 



each occurrence of Ra is selected from hydrogen, halogen, hydroxy, cyano, substituted or 

unsubstituted (Ci^)alkyl, -NRcRd (wherein Rc and Rd are independently hydrogen, halogen, 

hydroxy, cyano, substituted or unsubstituted (C^alkyl, and (Ci^)alkoxy) and -ORc (wherein Rc 

is substituted or unsubstituted (Ci^)aUcyl); 

n is an integer from 1 to 4; and 

q is 0, 1 or 2. 

In a second aspect, there is provided a compound of formula (IA-VI) or (IA-VII): 

or a pbarmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -ORa, CN, 

substituted or unsubstituted Ci.g alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or 

unsubstituted C2.6 alkynyl, substituted or unsubstituted C3.8 cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

R and R~ may be the same or different and are independently selected from hydrogen, 
1 2. halogen, and substituted or unsubstituted Ci-g alkyl, or both R and R directly bound to a 

common atom, may be joined to form an oxo group (=0) or a substituted or unsubstituted 

saturated or unsaturated 3-10 member ring (including the carbon atom to which R and R are 

bound), which may optionally include one or more heteroatoms which may be the same or 

different and are selected from O, NRa and S; 

each occurrence of Rais selected from hydrogen, halogen, hydroxy, cyano, substituted or 

unsubstituted (Chalky!, -NRcRd (wherein Rc and Rd are independently hydrogen, halogen, 

hydroxy, cyano, substituted or unsubstituted (C]_6)alkyl, and (Ci^)alkoxy) and -ORc (wherein Rc 

is substituted or unsubstituted (Ci^)a3kyl); 
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each occurrence of X is independently selected from CR3 or N; and 

each occurrence of R3 is independently selected from hydrogen, hydroxy, halogen, 

carboxyl, cyano. mtro. substituted ox unsubstituted alkyl, substituted ox unsubstituted alkoxy, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl. substituted or 

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenylalkyl 

substituted or unsubstituted cycloalkenyi, substituted or unsubstituted heteroaryl, substituted or 

unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted 

heterocyclylalkyl ring, substituted or unsubstituted guanidine. -COORx, -C(Q)R\ -C(S)RX, -

C(0)NRxRy, ~C(0)0NRxRy, -NRxCONRyR2, ~N(Rx)SORy, ~N(Rx)S02Ry, -(^-N(Rx)Ry), -

NRxC(0)0R -NRxRy, -NRxC(0)Ry-, -NRxC(S)Ry -NRxC(S)NRyRz, -SONRxRy-, -S02NRxR\ -

ORx, -0RxC(0)NRyRz, -0RxC(0)0Ry-, -0C(O)Rx, -0C(0)NRxRy, - RxNRyC(0)Rz, -RxORy, -

RxC(0)0Ry, -RxC(0)NRyRz, -RxC(0)Rx, -Rx0C(0)Ry, ~SRX, -SORx, -S02Rx, and -0N02, 

wherein Rx, Ry and Rz in each of the above groups can be hydrogen, substituted or unsubstituted 

alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted 

or unsubstituted cycloalkenyi, substituted or unsubstituted heteroaryl, substituted, or 

unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or 

unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted amino, or any two of Rx, 

Ry and Rz may be joined to form a substituted or unsubstituted saturated or unsaturated 3-10 

membered ring, which may optionally include heteroatoms which may be the same or different 

and are selected from 0, NRW (wherein Rw is hydrogen or substituted or unsubstituted alkyl) or 

S. 

each occurrence of R5 is hydrogen, alkyl or halogen; 

n is 0. 1, 2, 3 or 4; 

p is 0, 1. 2, 3, 4 or 5; and 

q is 0, 1 or 2. 
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In a third aspect, there is provided a compound selected from 

2-((9H-Purin-6-ylthio)methyl)-3-phenyl-4H-chromen-4-one; 

24(9H-Purin-6-ylthio)methyl]-6-bromo-3-phenyMH-chromen-4-one; 

2-(l-(9H-Purin-6-ylthio)ethyl)-6-bromo-3-phenyl~4H-chromen-4-one; 

(S)-2-(l -(9H-purin-6-ylamino)ethyl)-6-bromo-3-phenyl-4H-chromen-4-one; 

2-((9H-purin-6-ylamino)methyl)-6-bromo~3-phenyl-4H-chromen-4-one; 

2-((9H-purin-6-ylammo)methyl)-3-phenyI-4H-chromeii-4-ODe; 

2-((9H-purm-6-ylamino)methyl)-3-(2-fliiorophenyI)-4H-chromen-4-oiie; 

2-((9H~purin-6-ylamiiio)methyl)-3"(3-fluoropheiiyl}-4H-chromen-4-oiis; 

(S)-2-(l-(9H-purm-6-yiamino)ethyl)-3-(3-fiuorophenyl)-4H-clnomen-4-one; 

(R)-2-(l-(9H-purm-6-ylamino)ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; • 

(S)-2-(l-(9H-purin-6-ylamino)ethyl)-6-fl"aoro-3-pbenyl-4H-chromen-4-oiie; 

(S)-2-(l-(9H-purin-6-ylamino)ethyl)-3~phenyl-4H-chromen-4-one; 

(S)-2-(l-(9H-p"urin-6-ylamino)ethyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; 

2-((9H-purin-6~ylammo)methyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromeii-4-cme; 

2-((9H-pudn-6-ylanimo)methyl)~6-fluoro-3-phenyl-4H-cbromen-4-one; 

(R)~2-(l-(9H-purin~6-yIamino)ethyl)-6~;Quoro~3-(3-fiuorophenyI)-4H-chrornen-4-one; 

6-Fluoro-3-(3-fluorophenyl)-2-(l-(4-methoxyphenylamino)eth3'I)-4H-chrornen-4-one, 

and pharmaceuticaliy acceptable salts thereof. 

In a fourth aspect, there is provided a pharmaceutical composition, comprising a compound as 
defined above and a pharmaceuticaliy acceptable carrier. 
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In a fifth aspect, there is provided a compound of formula 

0 

L, 

^Cy2 

______ Q)_ 

or a tautomer thereof, N-oxide thereof, pharmaceutical!)/ acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -ORa, CN, 

substituted or unsubstituted Ci_6 alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or 

unsubstituted C2-6 alkynyl, substituted or unsubstituted C3.8 cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

1 2 ' R andR may be the same or different and are independently selected from hydrogen, 

halogen, and substituted or unsubstituted Cj-6 alkyl, or both R! andR" directly bound to a 

common atom, may be joined to form a substituted or unsubstituted saturated or unsaturated 3-

10 member ring (including the carbon atom to which Rl and R2 are bound), which may 

optionally include one or more heteroatoms which may be the same or different and are selected 

from O, NRa and S: 

Cy1 is a monocyclic group selected from substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted heterocyclic group, substituted or unsubstituted-aryl and substituted 

or unsubstituted heteroaryl; 

Cy" is selected from substituted or unsubstituted aryl and substituted or unsubstituted 

heteroaryl: 

Lj is selected from -S(=0)q- and -NRE-; 

each occurrence of Ra is selected from hydrogen, halogen, hydroxy, cyano, substituted or 

unsubstituted (C^alkyl. -NRCRQ (wherein R" and Rd are independently hydrogen, halogen, 

hydroxy, cyano. substituted or unsubstituted (C^alkyl, and (C].6)alkoxy) and -ORc (wherein Rc 

is substituted or unsubstituted (Ci^)alkyl); 

n is an integer from 1 to 4; and 

q is 0. 1 or 2. hi one embodiment, the 
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compound of the present disclosurcinvention has the formula: 

(D 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -ORa, CN, 

substituted or unsubstituted alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or 

unsubstituted C2-6 alkynyl, substituted or unsubstituted C3-S cycloalkyl, and substituted or 
unsubstituted heterocyclic group; 

R1 and R2 may be the same or different and are independently selected from 

hydrogen, halogen, and substituted or unsubstituted Ci.6 alkyl, or both R1 and R2 directly 

bound to a common atom, may be joined to form, an oxo group (=0) or a substituted or 

unsubstituted saturated or unsaturated 3-10 member ring (including the carbon atom to which 

R3 and R2 are bound), which may optionally include one or more heteroatoms which may be 

the same or different and are selected from O, NRa and S; 
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We claim: 

1. A compound of formula 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptable ester thereof, or 

pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -ORa, CN, 

substituted or unsubstituted Cj_6 alkyl, substituted/or unsubstituted C2-6 alkenyl, substituted or 

unsubstituted C2-6 alkynyl, substituted or unsujzfstituted C3-8 cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

R1 and R2 may be the same or different and are independently selected from 
/ * ^ 

hydrogen, halogen, and substituted/or unsubstituted Cj-6 alkyl, or both R and R" directly 

bound to a common atom, mayJoe joined to form an oxo group (=0) or a substituted or 

unsubstituted saturated or unsaturated 3-10 member ring (including the carbon atom to which 
I 2 / R and R are bound), which may optionally include one or more heteroatoms which may be 

the same or different and are selected from O, NRa and S; 

Cy3 is a Monocyclic group selected from substituted or unsubstituted cycloalkyl, 

substituted or/unsubstituted heterocyclic group, substituted or unsubstituted aryl and 

substitute^or unsubstituted heteroaryl; 

Cy2 is selected from a substituted or unsubstituted heterocyclic group, and substituted 

or^nsubstituted heteroaryl; 

L] is absent or -NH-; 



each occurrence of Ra and Rb may be the same or different and are independently 

selected from hydrogen, halogen, hydroxy, cyano, substituted or unsubstituted (Ci_6)alkyl, 

NRcRd (wherein Rc and Rd are independently hydrogen, halogen, hydroxy, cyano, substitute 

or unsubstituted (Ci^)alkyl, and (Cj_6)alkoxy) and -ORc (wherein Rc is substituted or 

unsubstituted (C^aHcyl) or when Ra and Rb are directly bound to a common atom, th^y may 

be joined to form an oxo group (=0) or form a substituted or unsubstituted saturated or 

unsaturated 3-10 member ring (including the common atom to which Ra and R/'are directly 

bound), which may optionally include one or more heteroatoms which may/Oe me same or 

different and are selected from O, NRd (wherein Ra is hydrogen or substituted or 

unsubstituted (Chalky!) or S; 

Y is selected from O, S, and NRa; 

n is an integer from 1 to 4; and 

q is 0, 1 or 2, 

wherein the compound is not: 

4\5,7-trihydroxy-2~piperidinomethylisoflavone, 

4',5,7-trihydroxy-2-[(2-thiazolm-2-ylamino)methyl]isoflavone, 

4,,5,7~trihydroxy-2-[2-thiazolin-2-ylthio]methyl]isoflavone, 

ethyl 3.3-(ethylenedj»oxy)-4-(7-methoxy-5-methyl~3-(3-methylisoxazol-5-yl)-4-oxo-

4H-1 -benzopyran-2- yljb^tanoate, 

2-benzoyi-Ml,3]dioxaii-2-yl-chromen-4-one, 

3-[l,3Jmoxan-2-yl-2-(2-[l,3]dioxan-2-yl-3-oxo-2,3-dihydro-benzofuran-2-ylmethyl)-

chromen-4^6ne. 

{2~[7~Methoxy-5-methyl-3-(3-methyl-isoxazol-5-yl)-4-oxo-4H-chromen-2-ylmethyl]-

[ 1A] dioxolan-2-yl} -acetic acid ethyl ester, 

7-Methoxy-5-methyI~2-(2~methyl-[l,3]dioxolan-2-ylmethyl)-3-(3-methyl-isoxazol-5-

yl) - chrom en -4-one, 
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3. A compound of claim 1, wherein the compound has the formula (IA-I), (IA-

II), or (IA-III): 

(IA- I) (IA-II) (IA-III) 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptablyester thereof, or 

pharmaceutically acceptable salt thereof, wherein / 

112 * R, Cy , R , R , q and Lj are as defined in claim 1; / 

each occurrence of X is independently selected from CR3 or N; and 

carboxyl, cyano, nitro, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or 

unsubstituted aryl, substituted or ^substituted arylalkyl, substituted or unsubstituted 

cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted 

cycloalkenylalkyl substituted pi unsubstituted cycloalkenyl, substituted or unsubstituted 

heteroaryl, substituted or/unsubstituted heteroarylalkyl, substituted or unsubstituted 

heterocyclic ring, substituted heterocyclylalkyl ring, substituted or unsubstituted guanidine, -

COORx, -C(0)Rx, /C(S)RX, -C(0)NRxRy, ~C(0)0NRxRy, -NRyRz, -NRxCONRyRz, -

N(Rx)SORy, -N(SnS02Ry, -(-N-N(Rx)Ry), - NRxC(0)0Ry, -NRxRy, -NRxC(0)Ry-, -

NRxC(S)Ry ^RxC(S)NRyRz, -SONRxRy-, -S02NRxRy-, -ORx, -0RxC(0)NRyRz, -

0RxC(0)0^-, -0C(0)Rx, -0C(0)NRxRy, - RxNRyC(0)Rz, -RxORy, ~RxC(0)0Ry, -

RxC(0)NRyRz, -RxC(0)R'\ -RxOC(Q)Ry, -SR\ -SOR\ -S02Rx, and -ONCb, wherein R\ Ry 

and Ic in each of the above groups can be hydrogen, substituted or unsubstituted alkyl, 

substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl 

substituted or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted 

each occurrence of R3 is independentlyselected from hydrogen, hydroxy, halogen, 



or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or 

unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted amino, or any two of Rxy 

Ry and Rz may be joined to form a substituted or unsubstituted saturated or unsaturated ViO 

mernbered ring, which may optionally include heteroatoms which may be the same or 

different and are selected from O, NRX (e.g., Rx can be hydrogen or substituted or 

unsubstituted alkyl) or S. / 

4. A compound of claim 1, wherein the compound has the formma (IA-V) 

or a pharmaceutically acceptable salt thereof 

wherein / 

each occurrence of R is tifaependently selected from hydrogen, halogen, -ORa, CN, 

substituted or unsubstituted Ci4 alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or 

unsubstituted C2-6 alkynyL/substituted or unsubstituted C3.8 cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

R and RVmay be the same or different and are independently selected from 

hydrogen, halogen, and substituted or unsubstituted C1-6 alkyl, or both R1 and R2 directly 

bound to a/ommon atom, may be joined to form an oxo group (=0) or a substituted or 

unsubstiUned saturated or unsaturated 3-10 member ring (including the carbon atom to which 
1 / 2 * R my R are bound), which may optionally include one or more heteroatoms which may be 

the/same or different and are selected from O, NRa and S; 

each occurrence of X is independently selected from CR3 orN; and 
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each occurrence of R is independently selected from hydrogen, hydroxy, halogen, 

carboxyl, cyano, nitro, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted m 

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted 

cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted 

cycloalkenylalkyl substituted or unsubstituted cycloalkenyl, substituted or intfsubstituted 

heteroaryl, substituted or unsubstituted heteroarylalkyl, substituted or/unsubstituted 

heterocyclic ring, substituted heterocyclylalkyl ring, substituted or unsubstMted guanidine, -

COORx, -C(0)R\ -C(S)R\ -C(t))NRxRy, -C(0)0NRxRy, -NRyRj/ -NRxCONRyRz, -

N(Rx)SORy, ~N(Rx)S02Ry, -(=N-N(Rx)Ry), - NRxC(0)0Ry, -NRxRy, -NRxC(0)Ry-, -

NRxC(S)Ry -NRxC(S)NRyRz, -SONRxRy-, -S02NRxRy-, -0RX, -0RxC(0)NRyRz, -

0RxC(0)0Ry-, -0C(0)Rx, -0C(0)NRxRy, - RxNRyC(CMT, -RxORy, 

RxC(0)NRyRz, -RxC(0)Rx, -Rx0C(0)Ry, -SRX, -SORx, -S^RX, and -0N02, wherein Rx, R> 

and Rz in each of the above groups can be hydrogen, substituted or unsubstituted alkyl, 

substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, 

substituted or unsubstituted cycloalkenyl,/substituted or unsubstituted heteroaryl, substituted 

or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or 

unsubstituted heterocyclylalkyl ring< or substituted or unsubstituted amino, or any two of Rx, 

Ry and Rz may be joined to fornra substituted or unsubstituted saturated or unsaturated 3-10 

membered ring, which may^optionally include heteroatoms which may be the same or 

different and are selected from O, NRX (e.g., Rx can be hydrogen or substituted or 

unsubstituted alkyl.) 01 

each occurrence of R5 is hydrogen, Ci-6 alkyl or halogen; 

n isX1, 2, 3 or 4; and 

is 0, 1, 2, 3, 4 or 5. 

5. A compound of claim 1, wherein the compound has the formula (IA-VI): 
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or a pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -ORa, CN, 

substituted or unsubstituted Ci-6 alkyl, substituted or unsubstilted C2-6 alkenyl, substituted or 

unsubstituted C2-6 alkynyl, substituted or unsubstituted jci.g cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

R1 and R2 may be the same or diffej&it and are independently selected from 

hydrogen, halogen, and substituted or unsubstituted C].6 alkyl, or both R1 and R2 directly 

bound to a common atom, may be joineg to form an oxo group (=0) or a substituted or 

unsubstituted saturated or unsaturated VlO member ring (including the carbon atom to which 
I 2 A' R and R are bound), which may optionally include one or more heteroatoms which may be 

the same or different and are selected from O, NRa and S; 

each occurrence of 5^is independently selected from CR3 or N; and 

each occurrence of R is independently selected from hydrogen, hydroxy, halogen, 

carboxyl, cyano, ni^o, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, 

substituted or unsubstituted. alkenyl, substituted or unsubstituted alkynyl, substituted or 

unsubstituted^ aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted 

cycloalkvt; substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted 

cycloatkenylalkyl substituted or unsubstituted cycloalkenyl, substituted or unsubstituted 

heteroaryl, substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted 

leterocyclic ring, substituted heterocyclylalkyl ring, substituted or unsubstituted guanidine, -

-C(0)R\ -C(S)RX, -C(0)NRxR% -C(0)0NRxRy? -NRyRz, ~NRxCONRyRz, -

N(Rx)SORy, -N(Rx)S02Ry, -(=N-N(Rx)Ry), - NRxC(0)0Ry, ~NRxRy, -NRxC(0)Ry-, -

NRxC(S)Ry -NRxC(S)NRyRz, -SOKRxRy-, -S02NRxRy-, -ORx, -0RxC(0)NRyRz, -



0RxC(0)0Ry-, -0C(0)R\ -0C(0)NRxRy, - R*NRyC(0)Rz, -RxORy, -RxC(0)0Ry 

RxC(0)NRyRz, -RXC(G)RX, -Rx0C(0)Ry, ~SRX, -SORx, -S02Rx, and -0N02s wherein Rx, Ry 

and Rz in each of the above groups can be hydrogen, substituted or unsubstituted alkyf, 

substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted- or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, 

substituted or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted 

or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic pmg, substituted or 

unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted ammo, or any two of Rx, 

Ry and Rz may be joined to form a substituted or unsubstituted saturated or unsaturated 3-10 

membered ring, which may optionally include heteroatoms which may be the same or 

different and are selected from O, NRX (e.g., Rx can bjt hydrogen or substituted or 

unsubstituted alkyl) or S. 

each occurrence of R5 is hydrogen, Cj.6 alkyl pr halogen; 

n is 0, 1, 2, 3 or 4; and 

p is G, 1, 2, 3, 4 or 5. 

6. A compound of any tfne of claims 1-5, wherein R is hydrogen, halogen, 

or 

7. A compound of;laim 6, wherein Ra is alkyl. 

8. A compound of any one of claims 1-3, 6, and 7, wherein Cy1 is substituted or 

unsubstituted aryl and/substituted or unsubstituted heteroaryl. 

'compound of any one of claims 1-3, 6, and 7, wherein Cy3 is selected from: 

1 2 10. A compound of any one of claims 1-9, wherein R and R represent hydrogen 

or substituted or unsubstituted Ci_g alkyl. 
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11. A compound of claim 1, wherein Cy2 is 

H2N H2N H2N 

a b c 

wherein 

X is CR3; / 

R3 is independently selected from hydrogen, hydroxy, halogen, carboxyl, cyano, nitro, 

substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or 

unsubstituted alkenyl, substituted or unsubstituted alkynvl; substituted or unsubstituted aryl, 

substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, substituted or 

unsubstituted cycloalkenyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, substituted heterocyclylalkyl ring, substituted or unsubstituted heteroarylalkyl, 

substituted or unsubstituted heterocyclic rnzg, substituted or unsubstituted guanidine, -

GOORx, -C(0)R\ -C(S)RX, -C(0)NRjr, -C(0)0NRxRy, -NRyRz, -NRxCONRyRz, -

N(Rx)SORy, -N(Rx)S02Ry, -(=N-N(^)Ry), - NRxC(0)0Ry, -NRxRy, -NRxC(0)Ry-, -

NR*C(S)Ry -NRxC(S)NRyRzs -S0NRxRy-, ~SG2NRxRy-; -ORx, -0RxC(0)NRyR7, -

0RxC(0)0Ry~, -0C(0)Rx, -Q^O)NRxRy, - RxNRyC(0)Rz, -RxORy, ~RxC(0)0Ry, -

RxC(0)NRyRz, -RxC(0)Rx, -$T0C(0)Ry, -SRX, -SORx, -S02R\ -0N02, wherein R\ Ry and 

Rz in each of the abovp groups can be hydrogen, substituted or unsubstituted alkyl, 

substituted or unsubstiruted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyC, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkenyl, substituted 

or unsubstitut^S. amino, substituted or unsubstituted aryl, substituted or unsubstituted 
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heteroaryl, substituted heterocyclylalkyl ring, substituted or unsubstituted heteroarylalkyl, or, 

substituted or unsubstituted heterocyclic ring, or any two of Rx, Ry and Rz may be joined/to 

form a substituted or unsubstituted saturated or unsaturated 3-10 member'ed ring, whicM may 

optionally include heteroatoms which may be the same or different and are selectedfrom O, 

NRX or S; and / 

qis 0, 1 or 2. 

12. A compound of claim 1, wherein Cy2 is 
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13. A compound 

unsubstituted alk^bstituted or 

substituted or 

4, wherein R3 is iodo, cyano, substituted or 
or unsubstituted aryl, or 
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2-[(6-Amino-9H-purin-9-yl) methyl]-6-bromo-3-phenyl-4H-chromen-4~one; 

6-Bromo-2-(morpholinomethyl)-3 -phenyl-4H-cliromen-4~one; - / 

6-Bromo-2-(morpholinometbyl)-3-phenyl-4H-chromen-4-one hydrochloride; / 

2-[(6-Amino-9H-purin-9-yl) methyl]-3-phenyl-4H-chromen-4-one; / 

2-(Morpholinomethyl)-3-phenyl-4H-chromen-4-one; / 

2-(Morpholinomethyl)-3-phenyl-4H-chromen-4-one hydrochloride/ 

2-[(lH-Benzo[d]imidazol-l-yl) methyl]-6-bromo-3-phenyl-4W-chromen-4-one; 

6-Bromo-24(4-methyl-lH~benzo[d]imidazol-l-yl) methyfJ-3 -phenyl -4H- chrom en-4-on e; 

2-[(1 H-benzo [djimidazol-1 -yl) methyl]-3-phenyl-4H-chromen-4-one; 

2-[(4-methyl4H-benzo[d]imidazoM-yl)methw-3-pheiiyl-4H-chromen-4-one; 

2-[(6-CMoro-9H-purin-9-yl)methyl]-3-ph)raiyl-4H-chromen-4-one; 

6-Bromo-2-[(6-chloro-9H-purin-9-3^(rnethyl3-3-phenyl-4H-chronien-4-one; 

2-[(lH-Imidazol-l-yl)methyl]-34)henyl-4H~chromen-4-one ; 

2-((4-Amino-1 H-pyrazolop3,4-d]pyrimidin-1 -yl)methyl)-6-bromo-3-phenyl-4H-chromen-4' 

one; / 

2-[(6-Amino-9H-xmrin-9-yl)methyl]-6-bromo-3-(4-fluorophenyl)-4H-chromen-4-one; 

2-[(6-Amino^9H-purin-9-yl)inethyl]-3-(4-fluorophenyl)-4H-chromen-4-one ; 

6-Brom6-3-(4-fluorophenyl)-2-(morpholinomethyl)-4H-chromen-4-one; 

6-j$romo-3 -(4~fiuorophenyl)-2-(morpholmomethyl)-4H-chromeft-4-one hydro chloride; 

3-(4-fiuorophenyl)~2-(morpholinomethyl)-4H-chromen-4-one; 
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3 -(4-fluorophenyl)-2-(morpholinomethyl)-4H-chromen-4-one hydrochloride; 

2-[(6-Amiao-9H-pfurin-9-yl)methyl]-6-bromo-3-o-tolyl-4H-chromen-4-one; 

7-[(6-Bromo-4-oxo-3-plienyl-4H-cliromen-2-yl)methyi]-l,3-dimethyHH-purine- / 

2,6(3H,7H)-dione; / 

2-( 1 -(6-Ammo-9H-purin-9~yl)ethyl)-6-bromo-3 -phenyl~4H-chromen-4~one; / 

2-( 1 -(6-Amino-9H-piiriri-9-yl)ethyI)-3 -phenyl-4H-chromen-4-one; / 

(S)-2~(l-(9H~purin-6~ylamino)ethyl)-6-bromo~3-phenyl-4H-chromej/4-one ; 

2-((9H-purin-6-ylamino)methyl)-6-bromo-3-phenyl-4H-chxom£n-4-one ; 

2-(l-(4-amino-lH-pyrazolo[3;4-d]pyrimidin-l-yl)ethyl)-6/bronio-3~phenyl~4H-chromen-4-

one; / 

2-((6-Ammo-9H-purin-9~yl)mefhyl)-6-methoxy-3^henyl-4H~chromen-4-one; 

2-(l™(6-Amino-9H-purin-9-yl)ethyl)-6-bromo-3-(2-fmorophenyi)-4H-chromen-4-one; 

2-((6-Amino-9H~purin~9~yl)methyl)-6-Mromo-3~(2-f[uorophenyl)-4H~chromen-4-one; 

2-(l-(4-Amino-lH-pyrazolo[3,4-d^{pyrimidin-1 -yl)ethyl)-3-phenyl-4H-chromen-4-one ; 

2-(l-(6-Amino-9H-purin-9-w propyl)-3-phenyl-4H-chromen-4-one; 

2-(l-(6-Amino-9H-pumf-9-yl)ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; 

2-((6-Amino-9H-t?urin-9-yl)methyl)-3-(2-fluorophenyl)-4H-chromen-4-one ; 

2-(l-(6-AmmD-9H-purin-9~yl)ethyl)-3-(2-fluorophenyl)-4H-chi'omen-4-one ; 

2-(l-(6-?Amino-9H-purm-9-yl)propyl)-3-(2-fluorophenyl)-4H-chromen-4-one; 

2"6i-(6-amino-9H-purin-9-yl)propyl)-3-(3-fluorophenyl)-4H~chromen-4-one; 

2-(l-(6-Amino-9H-purin-9-yl)propyl)-3-(4-fluorophenyl)-4H-chi-omen-4-one; 
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2-(l-(6~amino-9H-purin-9-yl)propyl)-6-fluoro-3-phenyl-4H-chromen~4-one; 

2~(l-(6-Ammo-9H~puriti-9-yl)e&yl)-3-(4~fluorophenyl)-4H-chromeri-4-one; / 

2-(l-(6-Amino-9H~purin-9-yl)ethyl)~6-fluoro-3-phenyl-4H~chromen-4-one; / 

2-(l-(4-Amino-3-(3-methoxyphenyl)-lH~pyrazolo[3,4-dJpyrimidin-l-yl)ethyl)-3/plienyl~4H-

chromen-4-oiie; / 

2~(j-(4-Amino-3~(3-hydroxyphenyl)4H-pyrazolo[3,4-d]pyrimidin-l-ylWhyl)~3-ph.enyl-4H-

chromen-4-one; / 

2-((9H-purin-6-ylamino)methyl)-3 -phenyl-4H-chromen-4-one; / 

2-(l -(6-Anuno-9H-purin-9-yl)ethyl)-3 K>-tolyl-4H-chromeiyf-one; 

2~((9H~purin-6-ylamino)meth}4)-3-(2-fiuorophenyl)-4H-chromen-4-one; 

2-((9H-purin-6-ylamino)methyl)-3-(3-fluorophenvi)-4H-chromen-4-one; 

(S)"-2-(!-(9H-purin-6-yIamino)ethyl)-3-(3-flu^rophenyl)-4H-chromen"4»one; 

2-(l-(6-amino-9H-purin-9-yl)ethyl)-6-fl]kioro-3-(2-fluorophenyl)-4H-chromen-4-one; 

2-(l-(6-Amino-9H-purin~9-yl)ethyl^3-(3,5-difluorophenyi)-4H-chromen-4-one; 

2-(l-(6-amino-9H-purin-9-yl)omyl)-6-fluoro-3-(3-fIuorophenyl)-4H-chromen-4-one; 

2-(l-(4-ammo-3-(3-methoxyplienyl)-lH-pyrazolo[3,4-d]pyrimidm-l-yl)ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; 

2_(i-(4-amino-3-j^-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyiyfH-chromen-4-one; 

2-((4-AmmO'3-(3-methoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-phenyl-

4H-chrom.en-4-one; 

2/f(4-Amino-3-(3-hydroxyphenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-phenyl-

/ 4H-chromen-4-one; 

259 



2-((4-amino-3-(3-methoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-(3-

f]uorophenyl)-4H-chromen-4-one; 

2~((4-amino-3-(3-hydroxyphenyl)~lH-pyrazolo [3. 4-d] pyrimidin-l-yl) methyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; 

(R)-2-(l-(9H-purin-6-ylamino) ethyl)-3-(3-fLuorophenyl)-4H-chromen-4-one; 

(S)-2-(l-(9H-purin-6~ylamino) ethyl)-6-fluoro-3-phenyl-4H-chromen-4-on 

2-((4-Amino-3-iodo-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-pnenyl-4H-chromen-4-

one; 

2-(l-(4-amino-3~iodo-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) e{Hyl)-3-phenyl-4H-chromen-4-

one; 

2~(1-(4-amino-3-iodo-1 H-pyrazolo [3, 4-d] pyrimidip/l-yl) etbyl)-3-(3-fluorophenyl)-4H-

chromen-4-one; 

2-((4-am.ino~3-iodo-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-6-fluoro-3-phenyl-4; 

chromen-4-one; 

2-(l-(4-amino-3-iodo-lH-pyrazolo [X 4-d] pyrimidin-l-yl) ethyl)-6-fluoro-3-phenyl-4H-

chromen-4-one; 

2-(l-(4-amino-3-iodo-lH-pWazolo [3, 4-d] pyrimidin-l-yl) ethyl)-6-fluoro-3-(3-

fluorophenyl)-4H-chrom/n-4-one;. 

2-( 1 -(4-am.ino-3-io^-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) propyl)-3-(3-fluorophenyl)-4H-

chromen-4-one; 

2-((4-amim*6-(pyridin-3-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-phenyl~4H-

chromepA-one; 

2-0-amino~3-(3~hydroxyprop-l-ynyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-

5henyl-4H-chromen-4-one; 

2-((4~amino-3 -(1H -pyrazol-4-vl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) m ethyl) - 3 -ph en yl -4H. -

chromen-4-on.e; 
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2-((4-aniino~3-(3-(hydroxymethyl) phenyl)-!H-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-

phenyl-4H-chromen-4-one; 

2-((4-aniino-3-(lH-mdazol-4-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-phenyly4H-

chromeri-4-one; / 

2-((4-aniino-3 -(3 -fluorophenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3yphenyl-4H-

chromen-4-one / 

2-((4-amino-3-(3-hydroxypropyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ,methyl)-3-phenyl-

4H-chromen-4-one; / 

N~(3~(4-amino-l-((4-oxo-3-phenyl-4H-chromen-2-yl) methyl)-VH-pyrazolo [3, 4-d] 

pyrimidin-3-yl) phenyl) acetamide; / 

2-((4-amino-3-(3-fluoro-5-methoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-

phenyl-4H-chromen-4-one; / 

2-((4-amino-3-(3-fluoro-5-hydroxyphenyl)-lH^pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-

phenyl-4H-chromen-4-one; / 

2-((4-amino-3-(3-fluoro-5-methoxyph£nyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyi)-3-

(3 - fluorophenyl) -4H - chromen~4-one; 

2-((4-amino-3-(3-fluoro-5-hWroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3~ 

(3-fluoraphenyl)-4H-cliroD^en-4-one; 

2-(l-(4-amino-3~(lH^>yrazol-4-yl)-lH-pyrazolo [3, 4-d] pyrimi.din-1-yl) ethyl)-3-phenvl-4H-

chromen-4-one: / 

2-(l-(4-amin*f-3-(lH-indazol-6-yl)~lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-phenyl-4H-

chromen74-one; 

2-(M4-amino-3-(3-hydroxy-3-methylbut-l-ynyl)-lH-pyrazolo [3,4-d] pyrimidin-l-yl) 

emyl)-3 -phenyl-4H-chrom en-4-one; 

2-( 1 -(4-amino-3-( 1 H-pyrazol-4-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; 



(S)-2-(l-(9H-purin-6~ylamino) ethyl)-3-phenyl-4H-chromen-4-one; 

(S)-2-(l-(9H-purin-6-ylamino) ethyl)-6-ftuoro-3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-((4-amino-3-(1 H-indazol-6-yl)-1 H-pyrazolo [3,4-d] pyrimidin-l-yl) methyl)-3-phenvi-4H-

chromen-4-one; / 

2-(l-(4-amino-3-(3-fluoro-5-methoxyphenyi)-lH-pyrazolo [3, 4-d] pyrimidin-l/yl) ethyl)-3-

(3-fhiorophenyl)-4H-chromen-4-one; / 

2-(l~(4-amino~3-(3-fluoro-5-hydroxyphenyl)-lH-pyrazQlo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-( 1 -(4-amino-3-(l H-indazol-4-yl)-1 H-pyrazolo [3, 4-d] pyriraffdin-1 -yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3. 5-dim ethyl-1 H-pyrazol-4-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3-methyl-lH-indazol-6-y!ViH-pyrazolo [3, 4-d] pyrimidin-1 -yl) ethyl)-3-

(3-fluoroph.enyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(lH-indazol-6-yl)-LH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one< 

2-(l-(4-amino-3-(2-(hydrox^methyl) phenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chrpmen-4-one; 

2~(l~(4-amino-3~(4yfluoro-3-meth.oxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-

(3-fluorophenyl\AH-chromen-4-one; 

2-(l-(4-anpno-3-(4-fluoro-3-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluon^phenyl)-4H-chromen-4-one; 

2-6i-(4-amino-3-(3-hydroxyprop-l-ynyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3~(3-

/nuorophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3--(3-fluoro-4-methoxyphenyl)-l H-pyrazolo [3. 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; 



2-(l-(4-amino-3-(3-fluoro-4-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H~chromen-4-one; 

2-(l-(4-amino-3-(3-chloro-5-methoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyFf-3-

(3-fluorophenyI)-4H-chromen-4-one; / 

2-(l-(4~amino~3-(3~chloro~5-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-1#) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4~amino~3-(3-(trifluoromethoxy) phenyl)-1 H-pyrazolo [3, 4-d] pwrniidin-l-yl) ethyl)-

3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-methoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-hydroxyphenyl)-lH-pyrazolo [3, 4-4] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)~4H-chromen~4-one; / 

2-((6-ammo~9H-purin-9-yl) metliyl)-3-(3-fluorg!phenyl)-4H-ch.romen-4-one; 

2-(l-(4-amino-3-(4-fluoro-2-methoxyph«a(yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-fluoro-2-hyd?6xyphenyl)-iH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3 

(3-fluorophenyl)-4H-chromeiy4-one; 

2-((4-amino-3-(3-aminonKenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-phenyl-4H-

chromen-4-one; / 

2-((4-amino-3-(Vm ethyl-1 H-indazol-6-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-

phenyl-4H~chromen-4-one; 

2-(l-(4-ammo-3-(2-aminopyrimidin-5-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorofphenyl)-4H-chronien-4-one; 

2>(l-(4-amino-3-(lH-indol-6-yl)-lH-pyrazolo [3,4-d] pyrimidin-l-yl) etliyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; 

263 



2-(l-(4-amino-3-(4-chloro-3-methoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3-(4-chloro-3-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethylVB-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(2-chloro-5-methoxyphenyl)-lH-pyrazolo [3. 4-d] pyrimidin-l-^1) ethyl)-3-

(3 -fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(2-chloro-5-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyripfcdin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3, 4-dimethoxyphenyl)-l H-pyrazolo [3, 4-d] p^midin-1-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino~3-(3, 4-dihydroxyphenyl)-1 H-pyrazolo 4~d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-cliromen-4»one; / 

2-((4-amino-3-(3-methyl-lH-indazol-6-yl)-lH^yrazolo [3, 4-d] pyrimidin-l-yl) methyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(lH-indol-5-yl)-lH-™£razolo [3, 4-d] pyrimidin-l-yl) ethyl)-3~(3-

fluorophenyl)-4H-chromen-4-one;// 

2-(l-(4-Amino-3-(3-methyl-l^(-indol-5-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromer^4-one; 

tert-butyl-(5-(4-aminc/l-(l-(3-(3-fluorophenyl)-4-oxo-4H-chromen-2-yl) ethyl)-1 H-pyi-azolo 

[3, 4-d] pyrimidiiyS-y!) thiophen-2-vI) methylcarbamate 

2-(1 -(4-amin*f-3-(5-(aminomethyl) thiophen-2-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-^-fluorophenyl)-4H.~chromen-4-one; 

2-((4^amino-3-(3-methyl~lH-indazoI-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) methyl)-6-

lMoro-3-phenyl-4H-chromen-4~one; 

2-(l-(4-amino-3-(3-methyl-lH-indazol-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)~3-

phenyl-4H-chromen-4-one; 
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2-(l~(4-aniino-3~(3-methyl-lH-indazol-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-6-

fluoro-3-phenyl-4H-chromen-4-one; ,• 

2-(l-(4-amino-3-(3-methyl-lH-indazol-5-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethylV3-

(3-fluorophenyl)-4H-chromen-4-one; / 

N-(4~(4-amino-l-(l-(3-(3-fluorophenyl)-4-oxo-4H-chromen-2-yl) ethyl)-IH-pyptzolo [3, 4-d] 

pyrimidin-3-yl) phenyl) acetamide; / 

2-(l-(4-amino-3-(4-aminophenyl)~lH-pyrazolo [3, 4-d] pyrimidin-1 -yl),dthyl)-3~(3-

f!uorophenyl)-4H-chromen-4-one; / 

2-(l-(4-ammo-3-(3-methyl-lH-mdazol-6~yl)-lH~pyrazolo [3, MJ pyrimidin-l-yl) ethyl)-6-

fluoro-3-(3-fiuorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(2, 3-dihydrobenzofuran~5-yl)-lH-pynfeolo [3,4-d] pyrimidin-l-yl) ethyl)-

3-(3~fIuorophenyl)-4H-chromen-4~one; / 

2-(l-(4-amino-3-(3~ethyl-lH-indazol-6-yl)-lH-^yrazolo [3, 4-d] pyrimidin-l-yl) ethyl)~3-(3-

fluorophenyl)-4H-chromen~4-one; / 

2-(l-(4-amino~3-(3-methyl~lH-indol~6^yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyi)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(2~methoxypvnmidin-5-yl)-lH~pyrazolo [3, 4~d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; 

4-(4-amino-l-(l-(3-(3/nuorophenyl)-4-oxo-4H-chromen-2-yl) ethyl)-1 H-pyrazolo [3, 4-d] 

pyrimidin-3-yl) thi^phene-2-carbaldehyde; 

2-(l-(4-amino^3-(5-(hydroxymethyl) thiophen-3-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-(3/rluorophenyl)-4H-chromen-4-one; 

2-(l-j^f-amino-3-(2-methyl-lH-benzo[d]imidazol-5-yl)-l H-pyrazolo [3, 4-d] pyrimidin-l-yl) 

e&yl)-3-(3-fluorophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3-(3-methyl-lH-indazol-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) propyl)-3-

(3-fluorophenyl)-4H-chromen-4-one; 
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2-(l-(4-amino-3-(3-methyl-lH-indol-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)~4H-chromen-4-one; 

2-((6-amino-9H-purin-9-yl) methyl)-6-fluoro-3-phenyl-4H-chromen-4-on,e; / 

2-((6-amino-9H-purin-9-yl) methyl)-6-fluoro-3-(3-f!uorophenyl)-4H-chromen-4-otre; 

2-((4-amino-3-(3-fluoro-5-methoxyphenyl)-lH-pyi_azolo [3, 4-d] pyrimidin-Uyl) methyl)-6-

fluoro-3 -(3 -fluorophenyl)-4H-chromen-4-one; / 

2-((4-amino-3-(3~fluoro-5-hydroxyphenyl)-lH-pyrazolo [3,4-d] pyrimdi.n-1-yl) methyl)-6-

fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3-methoxyphenyl)-lH-pyrazolo [3, 4-d] pynmidin-l-yl) ethyl)-6-fluoro-3 

(3-fluorophenyi)-4H-chromen-4-one; / 

2-(l-(4-amino~3-(3-hydroxyphenyl)-lH-pyrazolo [3,4-a] pyrimidin-l-yl) ethyl)-6-flnoro-3-

(3 -fluorophenyl)-4H-chromen-4-one; / 

2-((9H-purin-r6-ylamino) methyI)-6-fluoro-3-fp-fluorophenyl)-4H-chronien-4-one; 

2-((9H-purin-6-ylamino) methyl)-6-fluoco-3-phenyl-4H-chromen-4-one; 

(R)-2-(l~(9H~puriri-6-ylamino) ethvJ5-6-fluoro-3-(3-flaoropherjyl)-4H-clirornen-4-one; 

2-((4-amino-3-(IH-pyrazoI-4-w-lH-pyrazolo (3, 4-d] pyrimidin-l-yl) methyl)-6-fluoro-3-

phenyl-4H-chromen-4-one;/ 

2-(l-(4-amino-3-(3, 5-difluoro-4-methoxyphenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-(3-fluoropbenyl)-4H-chromen-4-one; 

2,-(l-(4-aminoj6-(3, 5-difhioro-4-hydroxyphenyl)-l H-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-(3^fuorophenyl)-4H-chromen-4-one; 

2-((4-9mino-3-(35 5~difluoro-4-methoxyphenyl)-lH--pyrazolo [3, 4-d] pyrimidin-l-yl) 

metnyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; 

/2-((4-amino-3-(3, 5-difluoro-4-hydroxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) 

methyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; 
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(+)-2-(l~(4-amino-3-(3-methyl-lH~indazol-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-

3 -(3 -fluorophenyl)~4H-chromen-4-one; 

(-)-2-(l-(4-amino-3-(3-methyl-lH-indazol-6-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) e&yl)-

3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3, 5-dimethoxyphenyl)-IH-pyrazolo [3, 4-d] pyrimidin-l-yl) emyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-methoxy-3, 5-dimethylphenyl)-lH-pyrazolo [3, 4-<y^yrimidin-l-yl) 

ethyl)-3-(3-fluorophenyl)-4H-chromen~4-one; / 

2-(l-(4-ammo-3-(2-fluoro-5-isopropoxyphenyl)-lH-pyrazolo [3/4.^] pyrimidin-l-yl) ethyl)-

3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l~(4-amino-3~(2, 3-dihydrobenzo[b] [1, 4] dioxin~6-$a)-lH-pyrazolo [3, 4-d] pyrimidin-l-

yl) ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(l-benzyl-lH-pyrazol-4-yl)-D4-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluoropbenyl)-4H'Chromen-4-one; / 

2-(l-(4-amino-3-(2-methylpyridin-4-$)-lH-pyrazolo [3, 4~d] pyrimidin-l-yl) ethyl)-3-(3-

fl uoroph en yl)-4H-chrom cn-4-on c; / 

2-(l-(4-amino-3-(3, 4-dihydro/2H-benzo[b] [1, 4] dioxepin-7-yl)-1 H-pyrazolo [3, 4-d] 

pyrimidin-l-yl) ethyl)-3-(Vrluorophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3-(6-morpholinopyridin-3-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4«-chromen-4-one; 

2-(l-(4-amW~3-(dibenzo [b5 d] fiiran-4-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyI)-4H-chromen-4-one; 

2-(ly(4-amino-3-(4-phenoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl.)-3-(3-

morophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3-(4-(benzyloxy)-3-chlorophenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; 
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2-(l-(4-amino-3-(3~chloro-4-isopropoxyphenyl)~lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-

3-(3-fluorophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3-(3-(dimethylamino) phenyl)-1 H-pyrazolo [3,4-d] pyrimidin-l-yl) ethylV3-

(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-ethoxy-3-fluorophenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-y]/ethyl)-3-(3-

fiuorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3~(4-isopropoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-^-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-(trifluoromethoxy) phenyl)-!H-pyrazolo [3y4-d] pyrimidin-l-yl) ethyl)-

3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(3-(4-acetylphenyl)-4-amino-lH-pyrazolo [3, 4-dLpyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3~(4-(benzyloxy) phenyl)-lH-pvnizolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-(dimetliyl amino) nHeriyl)-! H-pyrazolo [3, 4-d] pyrimidin-1 -yl) ethyi)-3-

(3-fluorophenyl)-4H-chromen-4-on^; 

2-(!-(4-amino~3-(4-(rneihylsu£fcnyI) phenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3~ 

(3-fluorophenyl)-4H-chrom€n-4-one; 

2-( 1 ~(4-amino-3-(3-et^oxyphenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenvl)-4H-^6romen-4-one; 

2-(l-(4-aminj^3-(benzo[b]thiophen-2-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

f!uorophej?yl)-4H-chromen-4-one; 

2-(1^4-amino-3-(5-chlorothiophen-2-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fh^orophenyl)~4H-chromen-4-one; 

2-(l-(4-amino-3-(3, 5~dimethylisoxazol-4-yl)-l H-pvrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)~4H-chromen-4-one; 
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2-(l-(4-amino-3-(3-propoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyi)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-ammo-3-(fiiran-2-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-fluorophenyl)-

4H-chromen-4-one; / 

2-(l-(4-amino-3-(4-ethoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3<-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3-chloro-4-methoxypheny!)-l H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)-4H-cliromen-4-one; / 

2-(l-(4-amino-3-(3-fluoro-4-isopropoxyphenyl)-lH-pyrazolo [3<4-d] pyrimidin-l-yl) ethyl)-

3-(3-fluorophenyl)-4H-chromen-4-one; / 

2~(l-(4-amino-3-(6-fluoropyridin-3~yl)-lH-pyrazolo [3/4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-{l-(4-amino-3-(pyrimidin-5-yl)-lH-pyrazolo/f3. 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fiuoropbenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(3-(methoxymethyl) phenyl)-!H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fiuorophenyl)-4H-chromen-4-one< 

2-(l-(4-ammo-3~(6-hydroxynapnthalen-2-yl)-lH-pyrazolo [3,4-d] pyrimidin- 1-yl) ethyl)-3-

(3-fIuorophenyl)-4H-chromen-4-one; 

2-(l-(4-amino-3-(3-iso^ropoxyphenyl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)~4H-ckromen-4-one; 

2-(l-(4-amino^-(l-methyl-lH-pyrazol-4-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluoropb^nyl)-4H-chromen-4-one; 

6-Fluo^o-3-(3-fluorophenyl)-2-(l-(4-methoxyphenylamino) ethyl)-4H-chiomen-4-one; 

-(4-Chloro-7H-pyrrolo [2, 3-d] pyrimidin-7-yl) ethyl)-3-(3-fluorophenyl)-4H-chromen-4-

/one; 

269 



2-(l-(4-Chloro-IH-pyrazolo [3,4~b] pyridin-l-yl) ethyl)-3-(3-fluorophenyl)-4H-chromen-4-

one; / 

2-(l-(4~Chloro-l H-pyrazolo [3, 4~d] pyrimidin-l-yl) ethyl)-3-(3-fluorophenyl)-4H~chrostfen-

4-one; / 

2-(l~(4-Chloro-5H-pyrrolo [3, 2-d] pyrimidin-5-yl) ethyl)-3-(3-fluorophenyl)-4H-chromen-4-

one; / 

2-(l.-(4-amino-3-(l, 3-dimethyl-lH-indazol-6-yl)-l H-pyrazolo [3, 4-d] jzfyrimidin-1-yl) 

ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-attiino-3-(2, 3-dimethyl-2H-indazol-6-yl)-lH-pyrazolo P3, 4-d] pyrimidin-l-yl) 

ethyl)-3-(3-ftuorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(6-methoxynaphthalen-2-yl)-lH-pyra^olo [3, 4-d] pyrimidin-l-yl) ethyl)-3-

(3-fluorophenyl)~4H-chromen-4~one; / 

2-(l-(4-amino-3-(benzo[b]thiophen-3-yl)-lH-^yrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one; / 

2-(l-(4-amino-3-(2, 4-dimethoxypyrirmdin-5-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-

3-(3-fluorophenyl)-4H-ehromeii-4>one; 

2-(l-(4-amino-3-(6-ethoxynaprithalen-2-yl)-lH-pyrazolo [3, 4-d] pyrimidin-l-yl) ethyl)-3-(3-

fluorophenyl)-4H-chrome^4-one; 

3-(4-amino-l-(l-(3-^3-fluorophenyl)-4-oxo-4H-chromen-2-yl) ethyl)-1 H-pyrazolo [3, 4-d] 

pyrimidin-3-yl)-N^cyclopropylbenzamide; 

2-(l-(4-ami»6-3-(3-(morpholine-4-carbonyl) phenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) 

ethyl)-3-jo-fluorophenyl)-4H-chromen-4-one; 

2-(l/(4-amino-3-(3-(difluoromethoxy) phenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-l-yl) ethy!)-3-

0-fluorophenyl)-4H-chromen-4-one; 

5-(4-amino-l-(l-(3-(3-fluorophenyl)-4-oxo-4H-ch.romen-2-yl) ethyl)-1 H-pyrazolo [3, 4-d] 

pyrimidin-3-yl) furan-2-carbaldehyde 
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and pharmaceutically acceptable salts thereof. / 

17. A pharmaceutical composition, comprising a compound of any one of/claims 

1-16 and a pharmaceuti cally acceptable carrier. / 

18. The pharmaceutical composition of claim 17, further comprising one or more 

additional therapeutic agents selected from anti-cancer agents, anti-inflammatory agents, 

immunosuppressive agents, steroids, non-steroidal anti-inflammatory agents, antihistamines, 

analgesics, and mixtures thereof. / 

19. Use of a compound of any one of claims 1/16 in the manufacture of a 

medicament for the treatment of a disease, disorder, or condition selected from inflammation, 

glomerulonephritis, uveitis, hepatic diseases or disorders; renal diseases or disorders, chronic 

obstructive pulmonary disease, rheumatoid arthritis,inflammatory bowel disease, vasculitis, 

dermatitis, osteoarthritis, inflammatory muscle disease, allergic rhinitis, vaginitis, interstitial 

cystitis, scleroderma, osteoporosis, eczema, allogeneic or xenogeneic transplantation, graft 

rejection, graft-versus-host disease, /lupus erythematosus, pulmonary fibrosis, 

dermatomyositis, thyroiditis, myasthenia gravis, autoimmune hemolytic anemia, cystic 

fibrosis, chronic relapsing hepatitis, primary biliary cirrhosis, allergic conjunctivitis, hepatitis, 

atopic dermatitis, asthma, Sjogreirs syndrome, organ transplant rejection, multiple sclerosis, 

Guillain-Barre, autoimmune ̂ uveitis, autoimmune hemolytic anemia, pernicious anemia, 

autoimmune thrombocytopenia, temporal arteritis, anti-phospholipid syndrome, vasculitides 

such as Wegener's granulomatosis, Behcet's disease, psoriasis, dermatitis herpetiformis, 

pemphigus vulgaris/vitiligo, Crohn's disease, colitis, ulcerative colitis, primary biliary 

cirrhosis, autoimmune hepatitis, Type 1 or immune-mediated diabetes meliitus, Grave's 

disease, Hashimoto's thyroiditis, autoimmune oophoritis and orchitis, autoimmune disorder 

of the adrenal gland, systemic lupus erythematosus, polymyositis, dermatomyositis, 

ankylosing spondylitis, transplant rejection, skin graft rejection, arthritis, bone diseases 

associated with increased bone resorption, ileitis, Barrett's syndrome, adult respiratory 

distress syndrome, chronic obstructive airway disease; corneal dystrophy, trachoma, 

onchocerciasis, sympathetic ophthalmitis, endophthalmitis; gingivitis, periodontitis; 

tuberculosis; leprosy; uremic complications, nephrosis; sclerodermatitis, psoriasis, chronic 
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demyelinating diseases of the nervous system, AIDS-related neurodegeneration, Alzheimer's 

disease, infectious meningitis, encephalomyelitis, Parkinson's disease, Huntington's disease^ 

amyotrophic lateral sclerosis viral or autoimmune encephalitis; autoimmune disorders, 

immune-complex vasculitis, systemic lupus and erythematodes; systemic /upus 

erythematosus (SLE); cardiomyopathy, ischemic heart disease hypercholesterolemia, 

atherosclerosis, preeclampsia; chronic liver failure, brain and spinal cord trauma, cancer, 

hematopoietic tumors of lymphoid lineage, leukemia, acute lymphocytic leukemia, acute 

lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, Hodgkin!/ lymphoma, non-

Hodgkins lymphoma, hairy cell lymphoma and Burketf s lymphoma; /hematopoietic tumors 

of myeloid lineage, acute myelogenous leukemias, chronic /myelogenous leukemias, 

myelodysplastic syndrome, promyelocytic leukemia; carcinoma/of the bladder, carcinoma of 

the breast, carcinoma of the colon, carcinoma of the Idaney, carcinoma of the liver, 

carcinoma of the lung, small cell lung cancer, esophageaLcancer, gall btaddercancer, ovarian 

cancer, pancreatic cancer, stomach cancer, cervical ^ancer, thyroidcancer, prostatecancer, 

skincancer, squamous cell carcinoma; tumors yof mesenchymal origin, fibrosarcoma, 

rhabdomyosarcoma; tumors of the central ana peripheral nervous system, astrocytoma, 

neuroblastoma, glioma, schwannoma; melanoma, seminoma, teratocarcinoma, osteosarcoma, 

xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer, Kaposi's sarcoma, 

chronic lymphocytic leukemia, multiple myelomas which includes smoldering multiple 

myeloma, nonsecretory myelomayosteosclerotic myeloma, plasma cell leukemia, solitary 

plasmacytoma, extramedullarv/plasmacytoma, Chronic Lymphocytic Leukemia (CLL); 

Lymphoma Non-Hodgkin 6NHL); Acute Myeloid Leukemia (AML); Multiple Myeloma 

(MM), Small Lymphocytic Lymphoma (SLL), or Indolent Non-Hodgkin's Lymphoma (I-

NHL). / 
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cell, comprising contacting the cell with an effective amount of a compound of any one of 
claims 1 to 16. 



We claim: 

1. A compound of formula 

o 

Li. 

^Cy3 

(I) 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -OR (wherein 

R* is substituted or unsubstituted (Ci^alkyl), CN, substituted or unsubstituted C]-6 alkyl, 

substituted or unsubstituted C2-6 alkenyl, substituted or unsubstituted C2-6 alkynyl, substituted or 

unsubstituted Cj.g cycloalkyl, and substituted or unsubstituted heterocyclic group; 

R1 and R2 may be the same or different and are independently selected from hydrogen, 
1 2 halogen, and substituted or unsubstituted Cj-6 alkyl, or both R and R directly bound to a 

common atom, may be joined to form a substituted or unsubstituted saturated or unsaturated 3-
1 2 10 member ring (including the carbon atom to which R and R are bound), which may 

optionally include one or more heteroatoms which may be the same or different and are selected 

from O, NRa and S; 

Cy1 is a monocyclic group selected from substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted heterocyclic group, substituted or unsubstituted aryl and substituted 

or unsubstituted heteroaryl; 

Cy is selected from a substituted or unsubstituted heterocyclic group, substituted or 

unsubstituted aryl and substituted or unsubstituted heteroaryl; 

Li is selected from -S(=0)q- and -NRa-; 
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each occurrence of Ra is selected from hydrogen, halogen, hydroxy, cyano, substituted or 

unsubstituted (Ci^)alkyl, -NRcRd (wherein Rc and Rd are independently hydrogen, halogen, 

hydroxy, cyano, substituted or unsubstituted (Ci^)alkyl, and (Ci^)alkoxy) and -ORc (wherein Rc 

is substituted or unsubstituted (Cj^)alkyl); 

n is an integer from 1 to 4; and 

q is 0, 1 or 2. 

2. A compound of claim 1, wherein the compound has the formula: 

o 

LK 

^Cy2 

(I-A) 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

112 R, Cy , R , R , and Li are as defined in claim 1; and 

Cy2 is selected from substituted or unsubstituted heterocyclic group and substituted or 

unsubstituted heteroaryl. 
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3. A compound of claim 1, wherein the compound has the formula (IA-III), or (IA-

IV): 

O o 

(R)n (R)n 

T N 
HN-X HN-X 

(IA-III) (IA-IV) 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

1 T R, Cy , R , R , and q are as defined in claim 1; 

each occurrence of R3 is independently selected from hydrogen, hydroxy, halogen, 

carboxyl, cyano, nitro, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or 

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenylalkyl 

substituted or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted or 

unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted 

heterocyclylalkyl ring, substituted or unsubstituted guanidine, -COORx, -C(0)Rx, -C(S)RX, -

C(0)NRxRy, -C(0)0NRxRy, -NRxCONRyRz, -N(Rx)SORy, -N(Rx)S02Ry, -(=N-N(Rx)Ry), -

NRxC(0)0Ry, -NRxRy, -NRxC(0)Ry-, -NRxC(S)Ry-NRxC(S)NRyRz, -SONRxRy-, -S02NRy-, -

ORx, -0RxC(0)NRyRz, -0RxC(0)0Ry-, -0C(0)Rx, -0C(0)NRxRy, - RxNRyC(0)Rz, -RxORy, -

RxC(0)0Ry, -RxC(0)NRyRz, -RxC(0)Rx, -RxOC(Q)Ry, -SRX, -SORx, -$02RX, and -0N02, 

wherein Rx, Ry and Rz in each of the above groups can be hydrogen, substituted or unsubstituted 

alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl. 

each occurrence of X is independently selected from CR or N; and 

248 



substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted 

or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted or 

unsubstituted heteroaryl alkyl, substituted or unsubstituted heterocyclic ring, substituted or 

unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted amino, or any two of Rx, Ry 

and Rz may be joined to form a substituted or unsubstituted saturated or unsaturated 3-10 

membered ring, which may optionally include heteroatoms which may be the same or different 

and are selected from O, NRW (wherein Rw is hydrogen or substituted or unsubstituted alkyl) or 

S. 

4. A compound of claim 1, wherein R is hydrogen, halogen, substituted or 

unsubstituted Ci-6 alkyl, or -OR . 

5. A compound of claim 1, wherein Cy5 is substituted or unsubstituted aryl and 

substituted or unsubstituted heteroaryl. 

6. A compound of claim 1, wherein Cy1 is 

F 

1 2 7. A compound of claim 1, wherein R and R represent hydrogen or substituted or 

unsubstituted Cj.6 alkyl. 

8. A compound of claim 1, wherein Lj is -NRa-. 

9. A compound of claim 1, wherein Cy2 is 

wherein 
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X is CR3; and 

R is independently selected from hydrogen, hydroxy, halogen, carboxyl, cyano, nitro, 

substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or 

unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted aryl, 

substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, substituted or 

unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted heterocyclylalkyl 

ring, substituted or unsubstituted heteroaryl alkyl, substituted or unsubstituted heterocyclic ring, 

substituted or unsubstituted guanidine, -COORx, -C(0)Rx, -C(S)R\ -C(0)NRxRy, -

C(0)0NRxRy, -NRxCONRyRz, ~N(Rx)SORy, -N(Rx)S02Ry, -("N-N(Rx)Ry), - NRxC(0)0Ry, -

NRxRy, -NRxC(0)Ry-, -NRxC(S)Ry -NRxC(S)NRyRz, -SONRxRy-, -S02NRxRy-, -ORx, -

0RxC(0)NRyRz, -ORxC(G)ORy-, -0C(0)Rx, -0C(0)NRxRy, - RxNRyC(0)R7; ~RxORy, -

RxC(0)0Ry, -RxC(0)NRyRz, -RxC(0)R\ -Rx0C(0)Ry, -SR'\ -SORx, -S02Rx, and -0N02, 

wherein Rx, Ry and Rz in each of the above groups can be hydrogen, substituted or unsubstituted 

alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkenyl, substituted or 

unsubstituted amino, substituted or unsubstituted heteroaryl, substituted heterocyclylalkyl ring, 

substituted or unsubstituted heteroarylalkyl, or substituted or unsubstituted heterocyclic ring, or 

any two of Rx, Ry and Rz may be joined to form a substituted or unsubstituted saturated or 

unsaturated 3-10 membered ring, which may optionally include heteroatoms which may be the 

same or different and are selected from O, NRW (wherein Rw is hydrogen, or substituted or 

unsubstituted alkyl) or S. 

10. A compound of claim 9, wherein L\ is -NRa-. 

11. A compound of claim 9, wherein Lj is -NH-. 

12. A compound of claim 9, wherein each occurrence of X is CH. 

13. A compound of claim 9, wherein Cy is 
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J-y/w 

14. A compound of formula (IA-VI) or (IA-VII): 

H 
(IA-VB) 

or a pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -GRa, CN, 

substituted or unsubstituted Ci-6 alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or 

unsubstituted C2.6 alkynyl, substituted or unsubstituted C.vg cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

1 R and R" may be the same or different and are independently selected from hydrogen, 
1 2 halogen, and substituted or unsubstituted Cj-6 alkyl, or both R and R directly bound to a 

common atom, may be joined to form an oxo group (=0) or a substituted or unsubstituted 

saturated or unsaturated 3-10 member ring (including the carbon atom to which R and R are 

bound), which may optionally include one or more heteroatoms which may be the same or 

different and are selected from O, NRa and S; 

each occurrence of Rais selected from hydrogen, halogen, hydroxy, cyano, substituted or 

unsubstituted (Ci_6)alkyl, -NRcRd (wherein Rc and Rd are independently hydrogen, halogen, 

hydroxy, cyano, substituted or unsubstituted (Cj-cOalkyl, and (Ci_6)alkoxy) and -OR0 (wherein Rc 

is substituted or unsubstituted (Ci.6)alkyl); 
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each occurrence of X is independently selected from CR or N; and 

each occurrence of R3 is independently selected from hydrogen, hydroxy, halogen, 

carboxyl, cyano, nitro, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or 

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenylalkyl 

substituted or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted or 

unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted 

heterocyclylalkyl ring, substituted or unsubstituted guanidine, -COORx, -C(0)Rx, -C(S)RX, -

C(0)NRxRy, -C(0)0NRxRy, -NRxCONRyRz, -N(Rx)SORy, -N(Rx)S02Ry, -(=N-N(Rx)Ry), -

NRxC(0)0R -NRxRy, -NRxC(0)Ry-, -NRxC(S)Ry -NRxC(S)NRyRz, -SONRsRy-, -S02NRxRy-, -

ORx, -ORxC(0)NRyRz, -0RxC(0)0Ry-, -0C(0)Rx, -0C(0)NRxRy, - RxNRyC(0)R2, -RxORy, -

RxC(0)0Ry, -RxC(0)NRyRz, -RxC(0)Rx, -RxOCfO)Ry, -SRX, -SORx, -S02Rx, and ~0N02, 

wherein Rx, Ry and Rz in each of the above groups can be hydrogen, substituted or unsubstituted. 

alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, 

substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted 

or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted or 

unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or 

unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted amino, or any two of Rx, 

Ry and Rz may be joined to form a substituted or unsubstituted saturated or unsaturated 3-10 

membered ring, which may optionally include heteroatoms which may be the same or different 

and are selected from O, NRW (wherein Rw is hydrogen or substituted or unsubstituted alkyl) or 

S. 

each occurrence of R5 is hydrogen, C i _6 alkyl or halogen; 

n is 0, 1, 2, 3 or 4; 

p is 0, 1, 2, 3, 4 or 5; and 

q is 0, 1 or 2. 
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15. A compound of claim 14, wherein R is H or halogen, n is 0 or 1 and p is 0, 1, or 

2. 

16. A compound of claim 14, wherein R5 is H or halogen. 

1 2 17. A compound of claim 14, wherein R and R are independently selected from H, 

CH3 or C2H5. 

18. A compound of claim 14, wherein X is CH. 

19. A compound selected from 

2-((9H-Purin-6-ylthio)methyl)-3-phenyl-4H-chromen-4-one; 

2~[(9H-Purin-6-ylthio)methyl]-6-bromo-3-phenyl-4H-chromen-4-one; 

2-(l-(9H-Purin-6-ylthio)ethyl)-6-bromo-3-phenyl-4H-chromen-4~one; 

(S)-2-(l -(9H-purin-6-ylamino)ethyl)-6-bromo-3-phenyl~4H-chromen-4~one; 

2-((9H-purin-6~ylamino)methyl)-6-bromo-3-phenyl-4H-chromen-4~one; 

2-((9H-purin-6-ylamino)rncthyl)-3-phenyl-4H-chromen-4-one; 

2-((9H-purin-6-ylamino)methyl)-3-(2-fluorophenyl)-4H-chromen-4-one; 

2-((9H-purin-6-ylammo)methyl)-3-(3-fluorophenyl)-4H-chromen-4-one: 

(S)-2-(l-(9H-purin-6-ylamino)ethyl)-3-(3-fiuorophenyl)-4H-chrom.en-4-one; 

(R)-2-(l-(9H-purin-6-ylamino)ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one; 

(S)-2-(l-(9H-purin-6-ylamino)ethyl)-6-fluoro-3-phenyl-4H-chromen-4-one; 

(S)-2-(l-(9H-purin-6-ylamino)ethyl)-3-phenyl-4H-chromen-4-one; 

(S)-2-(l-(9H~purin-6-ylamino)ethyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; 

2-((9H-purin-6-ylamino)methyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; 
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2-((9H-purirt-6-ylamino)methyl)-6-fluoro-3-phenyl-4H-chromen-4-one; 

(R)-2-(l-(9H-purin-6-ylamino)ethyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one; 

6-Fhioro-3-(3-fluorophenyl)-2-(l-(4-methoxyphenylamino)ethyl)-4H-chromen~4-one, 

and pharmaceutically acceptable salts thereof. 

20. A pharmaceutical composition, comprising a compound of claim 1 and a 

pharmaceutically acceptable carrier. 

21. The pharmaceutical composition of claim 20, further comprising one or more 

additional therapeutic agents selected from anti-cancer agents, anti-inflammatory agents, 

immunosuppressive agents, steroids, non-steroidal anti-inflammatory agents, antihistamines, 

analgesics, and mixtures thereof. 

22. The compound of claim 19, wherein the compound is (S)-2-(l-(9H-purin~6~ 

ylamino)ethyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one or a pharmaceutically acceptable 

salts thereof. 

23. A compound of formula 

or a tautomer thereof, N-oxide thereof, pharmaceutically acceptable ester thereof, prodrug 

thereof, or pharmaceutically acceptable salt thereof, wherein 

each occurrence of R is independently selected from hydrogen, halogen, -GRa, CN, 

substituted or unsubstituted C\^ alkyl, substituted or unsubstituted C2-6 alkenyl, substituted or 

o 

(I) 

254 



unsubstituted C2-6 alkynyl, substituted or unsubstituted C3-8 cycloalkyl, and substituted or 

unsubstituted heterocyclic group; 

1 2 R and R may be the same or different and are independently selected from hydrogen, 
I 9 halogen, and substituted or unsubstituted C1-6 alkyl, or both R and R" directly bound to a 

common atom, may be joined to form a substituted or unsubstituted saturated or unsaturated 3-

10 member ring (including the carbon atom to which R1 and R2 are bound), which may 

optionally include one or more heteroatoms which may be the same or different and are selected 

from O, NRa and S; 

Cy1 is a monocyclic group selected from substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted heterocyclic group, substituted or unsubstituted aryl and substituted 

or unsubstituted heteroaryl; 

f Cy2 is selected from substituted or unsubstituted aryl and substituted or unsubstituted 
i 
j heteroaryl; 

Li is selected from -S(=0)q- and -NRa-; 

each occurrence of Ra is selected from hydrogen, halogen, hydroxy, cyano, substituted or 

j unsubstituted (Cj^)alkyl, -NRCR (wherein R° and R are independently hydrogen, halogen, 

1 hydroxy, cyano, substituted or unsubstituted (Chalky!, and (Ci-6)alkoxy) and -ORc (wherein Rc 

j is substituted or unsubstituted (Ci_6)alkyl); 

n is an integer from 1 to 4; and 

q is 0, 1 or 2. 
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