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.

SUMMARY-OF-BEENTION-

{25} The present disclosureinvention 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, pharmaceutically acceptable ester thereof, prodrug

thereof, or pharmacentically 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 Ci.¢ alkyl,

substituted or unsubstituted Cn.¢ alkenyl, substituted or unsubstituted Cy.¢ alkynyl, substituted or

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

R' and R* may be the same or different and are independently selected from hydrogen,

halogen, and substituted or unsubstituted C,.4 alkyl, or both R* and R* direct‘iy 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 R* are bound), which may

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

from O, NR* and S;

Cy' 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;

L1 is selected from -S(=0)¢- and -NR"-;




each occurrence of R* is selected from hydrogen, halogen, hydroxy, cyano, substituted or
unsubstituted (Ci.¢)alkyl, -NR°R® (wherein R® and R? are independently hydrogen, halogen,
hydroxy, cyano, substituted or unsubstituted (C;4)alkyl, and (Cy)alkoxy) and -OR’ (wherein R°
is substituted or unsubstituted (Cy.¢)alkyl); '

n 1$ an integer from 1 to 4; and

qis 0, 1 or2.

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

or a pharmaceutically acceptable salt thereof, wherein

each occurrence of R is independently selected from hydrogen, halogen, -OR?, CN,
substituted or unsubstituted Cy.¢ alkyl, substituted or unsubstituted Cy.¢ alkenvl, substituted or
unsubstituted C,.¢ alkynyl, substituted or unsubstituted Cs.g cycloalkyl, and substituted or

unsubstituted heterocyclic group;

R' and R? may be the same or different and are independently selected from hydrogen,
halogen, and substituted or unsubstituted Cy.¢ alkyl, or both R' and R? directly bound to a
common atom, may be joined to form an oxo group (=0O) 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, NR* and S;

each occurrence of R” is selected from hydrogen, halogen, hydroxy, cyano, substituted or
unsubstituted (Ci.gjalkyl, - IRRY (wherein R® and R® are independently hydrogen, halogen,
hydroxy, cyano, substituted or unsubstituted (Cy.¢)alkyl, and (C;.¢)alkoxy) and -OR® (wherein R®
is substituted or unsubstituted (C,.¢)alkyl);
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each occurrence of X is independently selected from CR® or N; and

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 aikynyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenylatkyl
substituted or unsubstituted cycloalkenyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted
heterocyclylalkyl ring, substituted or unsubstituted guanidine, -COOR, -C(O)RY, -C(S)RK, -
C(O)NRR?, -C(O)ONRRY, NR*CONRR?, -NR"SORY, -N(R*)SO,RY, ~(=N-NR"R"), -
NR*C(O)OR -NR*R?, -NR*C(O)R’-, -NR*C(S)R? -NR*C(S)NR'R?, -SONR*R?-, -SO,NR*R?-, -
OR’, -OR*C(O)NRR?, -OR*C(O)OR’-, ~-OC(O)R*, -OC(O)NR*R?, - R*NRYC(O)R?, -R*OR?, -
R*C(O)ORY, -R*C(O)NRR?, -R*C(O)R*, -R*OC(O)RY, -SR*, -SOR*, -SO,R*, and ~-ONO,,
wherein R*, R” and R” 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 R,
RY and R* 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, NR" (wherein R” is hydrogen or substituted or unsubstituted alkyl) or
S.

each occurrence of R is hydrogen, C. alkyl or halogen;
nis0,1,2,3 or4;
pis0,1,2,3,4 0r5; and

qis 0, 1 or 2.
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In a third aspect, there 1s provided a compound selected from
2-((9H-Purin-6-yithio)methyl}-3-phenyl-4H-chromen-4-one;
2-[(9H-Purin-6-ylthio)methyl]-6-bromo-3 -phenyl-4H-chromen-4-one;
2—(1—(9H~Purin-6-ylthio)ethyl)-é-bromo%-phenyl~4H—chromen—4—one;

(S)-2-(1 -(9H-purin-6-ylamino)ethyl)-6-bromo-3-phenyi-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-6-bromo-3-phenyl-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-3-phenyl-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl}-3-(2-fluorophenyl }-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-3-(3-fluorophenyl)-4H-chromen-4-one;
(S)-2-(1-(9H-purin-6-ylamino)ethyl}-3-(3-fluorophenyl)-4H-chromen-4-one;
(R)-2-(1-(9H-purin-6-ylamino)ethyl)-3-(3~fluoropheny!)-4H-chromen-4-one; .
(S)-2-(1-(9H-purin-6-ylamino)ethyl}-6-fluoro-3-phenyl-4H-chromen-4-one;
(S)-2-(1-(9H-purin-6-ylamino)ethyl)-3-phenyi-4H-chromen-4-one;
(S)-2~(1~(9H-purin-6-ylamino)ethyl}-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;
2-({9H-purin-6-ylamino)ymethyl}-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl}-6-fluore-3-phenyl-4H-chromen-4-one;
(R})-2-(1~(9H-purin-6-ylamino)ethyl)-6~fluoro-3~(3-fluorophenyl)-4H-chromen-4-one;

6-Fluoro-3-(3-fluorophenyl}-2-(1-(4-methoxyphenylamino)ethyl)-4H-chromen-4-one,

and pharmaceutically acceptable salts thereof.

In a fourth aspect, there is provided a pharmaceutical composition, comprising a compound as

defined above and a pharmaceutically acceptable carrier.
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In a fifth aspect, there is provided a compound of formula

1°‘
01
= e
T T,
O
RZ
Ly
\cyz
@

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®, CN,

substituted or unsubstituted C;.¢ alkyl, substituted or unsubstituted C,4 alkenyl, substituted or

unsubstituted C, 4 alkynyl, substituted or unsubstituted Cs_g cycloalkyl, and substituted or

unsubstituted heterocyclic group;

R' and R? may be the same or different and are independently selected from hydrogen,

halogen, and substituted or unsubstituted Cy.¢ 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 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, NR® and S;

Cy' is a monocyclic group selected from substituted or unsubstituted cycioalkyl,

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

L, is selected from -S(=0)g- and -NR*-;

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

unsubstituted (C,.¢)alkyl, -NR°R® (wherein R® and R® are independently hydrogen, halogen,

hydroxy, cyano, substituted or unsubstituted (C;.¢)alkyl, and (C;.¢)alkoxy) and -OR® (wherein R®

is substituted or unsubstituted (C;.¢)alkyl);

n is an integer from 1 to 4; and

qis 0,1 or2. Inoneembodiment, the

sl



compound of the present disclosureiavention has the 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, -OR?, CN,
substituted or unsubstituted C;.¢ alkyl, substituted or unsubstituted Cy alkenyl, substituted or
unsubstituted Cyps alkynyl, substituted or unsubstituted Cs.g cycloalkyl, and substituted or

unsubstituted heterocyclic group,;

R! and R? may be the same or different and are independently selected from
hydrogen, halogen, and substituted or unsubstitwted C,6 alkyl, or both R’ and R® directly
bound to 2 common atom, may be joined to form an oxo group (=0) or 2 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, NR* and S;
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We claim:

1. A compound of formula

O

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

pharmaceutically acceptable salt thereof, wherein

each occurrence of R is independently selected from hydrogen, halogen, -OR? CN,
substituted or unsubstituted C,.¢ alkyl, substituted/or unsubstituted C, ¢ alkenyl, substituted or
unsubstituted C,.¢alkynyl, substituted or unsufstituted C; g cycloalkyl, and substituted or

unsubstituted heterocyclic group;

R! and R* may be the same or different and are independently selected from
hydrogen, halogen, and substituted/or unsubstituted Cy_¢ alkyl, or both R' and R? directly
bound to a common atom, may ):Z;oined to form an oxo group (=O) or a substituted or
unsubstituted saturated or unfaturated 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 ghd are selected from G, NR® and S;

Cy' is a onoceyclic group selected from substituted or unsubstituted cycloalkyl,
substituted orfAinsubstituted heterocyclic group, substituted or unsubstituted aryl and
substituteg/or unsubstituted heteroaryl,

Cy” is selected from a substituted or unsubstituted heterocyclic group, and substituted
or/mnsubstituted heteroaryl;

L;1is absent or -NH- ;
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each occurrence of R* and R® may be the same or different and are independently
selected from hydrogen, halogen, hydroxy, cyano, substituted or unsubstituted (Cy.¢)alkyl, -
NRcRd (wherein R® and R are independently hydrogen, halogen, hydroxy, cyano, substitut
or unsubstituted (C;.¢)alkyl, and (C¢)alkoxy) and -OR® (wherein R® is substituted or

unsubstituted (Cy.¢)alkyl) or when R? and R® are directly bound to a common atom, théy may

bound), which may optionally include one or more heteroatoms which may e the same or
different and are selected from O, NR? (wherein R® is hydrogen or substifuted or

unsubstituted (C,¢)alkyl) or S;
Y is selected from O, S, and NR?,

n is an integer from 1 to 4; and

qis 0,1 or2,

wherein the compound is not:
4°,5,7-trihydroxy-2-piperidinomethylisoflavone,
4.5, 7-trihydroxy-2-[(2-thiazolfi-2-ylamino)methyl]isoflavone,
4,5, 7-trihydroxy-2-{2-thjdzolin-2-ylthio )methylJisoflavone,

ethyl 3.3-(ethylenedyoxy)-4-(7-methoxy-5-methyl-3-(3-methylisoxazol-5-y1)-4-oxo-
4H-1-benzopyran-2- yl]bMtanoate,

2-benzoyl-34 1,3]dioxan-2-yl-chromen-4-one,

3-[1,3 - ioxan-2-y1-2-(2-{1,3]dioxan-2-yl-3-0x0-2,3-dihydro-benzofuran-2-yimethyl)-

chromen-4/0ne,

{2-[7-Methoxy-5-methyl-3-(3-methyl-isoxazol-5-y1)-4-oxo-4H-chromen-2-ylmethyl]-
[1A]dioxolan-2-y1}-acetic acid ethyl ester,

7-Methoxy-5-methyl-2-(2-methyl-[1,3]dioxolan-2-ylmethy!)-3-(3-methyl-isoxazol-5-

yl)-chromen-4-one,




LR

2-({(4,5-dihydrothiazol-2-yl)thio)methyl)-5,7-dihydroxy-3-(4-hydroxypheny!)-4H-

chromen-4-one,

2-{((4,5-dihydrothiazol-2-ylyamino)methyl)-5,7-dihydroxy-3-(4-hydroxyphenyl)-
chromen-4-one, '

6-methyl-3-phenyl-4-ox0-N-(5-tetrazolyl)-4H-1-benzopyran-2-carboxam#de, and
boxamide.

T-methoxy-3-phenyl-4-oxo-N-(S-tetrazolyl)-4H-1-benzopyran-2-ca

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

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

pharmaceutically acceptable salt thepdof, wherein

R, Cy', Cy%, RY, R% and X, are as defined in claim 1.
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3. A compound of claim 1, wherein the compound has the formula (IA-I), (IA-
), or (JA-IID):

o N S g C:;
(Rw;tomz (mw/oiRRz TN R
\ N N NH
X N, N’ N\\ il
W / X \ / rx N\;[
N =N RS =N HN th
HoN HoN X
dA-D (1A-ID) (A-TIT)

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

pharmaceutically acceptable salt thereof, wherein
R, Cy', R', R? q and L, are as defined in claim 1;
each occurrence of X is independently selected from CR® or N; and

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, spbstituted or unsubstituted alkynyl, substituted or
unsubstituted aryl, substituted or pnsubstituted arylalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsu#stituted cycloalkylalkyl, substituted or unsubstituted
cycloalkenylalkyl substituted #r unsubstituted cycloalkenyl, substituted or unsubstituted
heteroaryl, substituted or/unsubstituted heteroarylalkyl, substituted or unsubstituted
heterocyclic ring, substitfied heterocyclylalkyl ring, substituted or unsubstituted guanidine, —
COOR*, -C(O)R, A(S)R*, -C(O)NR'R’, -C(O)YONRR’, -NR'R* -NR*CONR'R?
N(RMSORY, -NE)SOR’, -(=N-NRMHR”), - NR*C(O)OR’, -NR*R’, -NR*C(O)R'-
NR*C(S)R” -MR*C(S)NR'R”, -SONR™R’-, -SO,NR'R*-, -OR* -OR*C(O)NRR?
OR*C(0)O -, -OC(O)R*, -OC(O)NR'RY, - R*NRYC(O)R?*, -R*OR”, -R*C(O)OR’,
R*C(OWRYR?, -R*C(O)R¥, -R*OC(O)R?, -SR¥, -SOR*, -SO,R*, and -ONO,, wherein R*, R’

and K m each of the above groups can be hydrogen, substituted or unsubstituted alkyl,

¢
1

sybstituted 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
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or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or
unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted amino, or any two of R*
RY and R* may be joined to form a substituted or unsubstituted saturated or unsaturated 340
membered ring, which may optionally include heteroatoms which may be the s
different and are selected from O, NR* (e.g, R* can be hydrogen or subs@tuted or
unsubstituted alkyl) or S.

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

or a pharmaceutically acceptable salt thereo#
wherein

each occurrence of R is ifdependently selected from hydrogen, halogen, -OR?, CN,

substituted or unsubstituted C4 alkyl, substituted or unsubstituted C,. alkenyl, substituted or

unsubstituted C,¢ alkynyl,/substituted or unsubstituted Cs.g cycloalkyl, and substituted or

R ang/R* are bound); which may optionally include one or more heteroatoms which may be

the/Same or different and are selected from O, NR® and S;

each occurrence of X is independently selected from CR? or N; 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
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstifited
cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or unsufstituted
eycloalkenylalkyl substituted or unsubstituted cycloalkenyl, substituted or ugSubstituted
heteroaryl, substituted or unsubstituted heteroarylalkyl, substituted or/ unsubstituted
heterocyclic ring, substituted heterocyclylalkyl ring, substituted or unsubstitited guanidine, —
COOR*, -C(O)R*, -C(S)R*, -C(O)NR'R’, -C(O)ONR'R’, -NR'R¥’® -NR*CONR'R? -
NRHSORY, -NR¥SOR’, -(=N-N(R™R”), - NR*C(O)OR?, *RY, -NR*C(O)R’-,
NR*C(S)RY -NR*C(S)NR'R*, -SONRR’-, -SO,NR*R’-, Y, -OR*C(O)NR'R’,
OR*C(O)ORY-, -OC(O)R*, -OC(O)NR'R’, - R'NR’C(O)K’ -R*OR’, -R*C(O)OR’,
R*C(O)NR'R?, -R*C(O)R”, -R*OC(O)RY, -SR*, -SOR*, -§@,R*, and -ONO,, wherein R*, R’
and R” in each of the above groups can be hydrogef, substituted or unsubstituted alkyl,

T

t

substituted or unsubstituted alkoxy, substituted unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
substituted or unsubstituted cycloalkyl, sibstituted or uvnsubstituted -cycloalkylalkyl,
substituted or unsubstituted cycloalkenyl, Aubstituted or unsubstituted heteroaryl, substituted
or unsubstituted heteroarylalkyl, substjfited or unsubstituted heterocyclic ring, substituted or
unsubstituted heterocyclylalkyl ringd'or substituted or unsubstituted amino, or any two of R,
R’ and R* may be joined to forny'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 selectgdl from O, NR* (e.g., R* can be hydrogen or substituted or

unsubstituted alkyl) o
each oceyfence of R® is hydrogen, Ci. alkyl or halogen;
nis@ 1,2,3or4; and
1s0,1,2,3,40r5.

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

each occurrence of R is independently selected from hydrogen, halogen, -OR?, CN,
substituted or unsubstituted Ci.¢ alkyl, substituted or unsubstifited C,.¢ alkenyl, substituted or
unsubstituted C,.s alkynyl, substituted or unsubstituted Z5¢ cycloalkyl, and substituted or
unsubstituted heterocyclic group;

R' and R® may be the same or diffeyént and are independently selected from
hydrogen, halogen, and substituted or unsubgtituted C,¢ alkyl, or both R! and R? directly
bound to a common atom, may be joined to form an oxo group (=O) or a substituted or
unsubstituted saturated or unsaturated 3410 member ring (including the carbon atom to which
R! and R? are bound), which may opfionally include one or more heteroatoms which may be

the same or different and are selegted from O, NR* and S;

each occurrence of ¥/1s independently selected from CR® or N; and

each occurrencg of R? is independently selected from hydrogen, hydroxy, halogen,
carboxyl, cyano, nigfo, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy,
substituted or whsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted
substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted
enylalkyl substituted oOr unsubstituted cycloalkenyl, substituted or unsubstituted
hetéroaryl, substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted
eterocyclic ring, substituted heterocyclylalkyl ring, substituted or unsubstituted guanidine, —
COOR*, -C(ORY, -C(S)R*, -C(O)NR'R’, -C(O)ONR'R’, -NR'R’, -NR'CONR'R’, -
N(R¥SORY, -N(R*SORY, -(=N-N(R®RY), - NR*C(O)OR’, ~NRXRY, -NR*C(O)R’-, -

NR*C(S)RY  -NR'C(S)NR'R?, -SONR'RY-, -SO,NR*R'-, -OR*, -OR*C(O)NR'R? -
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OR*C(O)ORY-, -OC(O)R*, -OC(O)NR'R’, - R*NR'C(O)R?, -R*OR’, -R*C(O)OR’, -
R*C(O)NRRZ, -R*C(O)R%, -R*OC(O)R?, -SR¥, -SOR*, -SO,R*, and -ONO,, wherein R*, RY

or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ping, substituted or
unsubstituted heterocyclylalkyl ring, or substituted or unsubstituted amjfio, or any two of R,
RY and R* may be joined to form a substituted or unsubstituted satupated or unsaturated 3-10
membered ring, which may optionally include heteroatoms which may be the same or
different and are selected from O, NR* (e.g, R* can b€ hydrogen or substituted or

unsubstituted alkyl) or S.
each occurrence of R’ is hydrogen, Cy alkyl of halogen;

nis0, 1,2, 3 or4; and

P isb, 1,2,3,40r5.

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

substituted or unsubstituted Cy.6 allghl, or OR®,

7. A compound of'claim 6, wherein R® is alkyl.

8. A compophd of any one of claims 1-3, 6, and 7, wherein Cy' is substituted or

unsobstituted aryl and/substitated or unsubstituted heteroaryl.

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

JehsPsPopePol

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

or substituted or unsubstituted Cs alkyl.
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11. A compound of claim 1, wherein Cy” is

B
; : s
N N NN x’N\ NH
X N, N N, N )
o R0y L ey
— — '/N {4
N RS N HN=X
HoN HoN HaN
a b [ d
wherein
X is CR%;

R? is independently selected from hydrogen, hydroxy, ha}6gen, carboxyl, cyano, nitro,
substituted or unsubstituted alkyl, substituted or unsubgfituted alkoxy, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyt, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, substituted or ydsubstituted cycloalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubsgltuted aryl, substituted or unsubstituted
heteroaryl, substituted heterocyclylalkyl ring, gObstituted or unsubstituted heteroaryialkyl,
substituted or unsubstituted heterocyclic ripg, substituted or unsubstituted guanidine, -
COOR*, -C(O)R%, -C(S)R%, -C(ONR¥’, -C(O)ONR*RY, -NR'R% -NR*CONR'R
JRY), - NR*C(O)ORY, -NR'R’, -NR*C(O)R’-,
NR*C(S)RY -NR*C(S)NR'R? -SONR*RY-, -SO,NRR’-, -OR*, -OR*C(O)NR'R’

OR*C(O)ORY-, -OC(O)RY, -OZ(O)NR*R’, - R*NRC(O)R?} -R'OR’, -R*C(O)OR’,

T

T

substituted or ungubstituted cycloalkyl, substituted or unsubstituted cycloalkenyl, substituted

or unsubstitutéd amino, substituted or unsubstituted aryl, substituted or unsubstituted
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heteroaryl, substituted heterocyclylalkyl ring, substituted or unsubstituted hetefoarylalkyl, or

substituted or unsubstituted heterocyclic ring, or any two of R*, RY and R* may be joined/to

form a substituted or unsubstituted saturated or unsaturated 3-10 membered ring, whigh may

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

NR” or S; and
qis 0, 1 or2.

12. A compound of claim 1, wherein Cy2 is

H

; & §
g NN,
£y Y e
Y N ™ J'N =
/ Hatd N. 7 HaN - ot
o1 N HO 2

kS 9

!

) X
u Ty NN
N e =N ’N/
: " \l' 4, / H;N ey =
HN Ny VA
2! OH 9 5
&
N N i \
o .g ) X' N )_C
N o \‘"'/ i =N ) HN
HoN }‘
9

; | By
N N
o”‘vf H{\v oy e, A> ey e
N N 3
e - Fel Y c H»N F HN —
WAL HN | WAL \_8 \ / -
e / ASHN~ g e \ ak o ak \ ) HaN Fgco HzN

N
\ ) / w N N / W “—{;
- —N " {* i / \7 - o )—? C(
” \ ”’N x 7 o Q BNA e l/'{ A )":" S ol

\ NH
Py MeO

N
N N
‘C\v ]
- - =N
N BoN !
.= 2 )‘N
H

[&7ind
“ ®
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NN
: NTY
N N
Salawl

Ea WAL o

b 3
H N N, N
e w4 Y N JN*7
)\_{"‘; - . ~
A R WAL T R
P‘i\\h/) o /‘o a '
y ° 9 ‘ s 3

I ¢ %
N NN
by rﬂN LY ( ot %\\7 \Ll// ~ N\ N
*—Q u,p. e \ / H-.N o b
o, ,
; g
§ M N'N Y N,N N
by M@ T 2 =N . ) /fz
NN - = N,: W P o
= f_,g“"}zn’ N}_) o " w{—z;e? - O HA
Y .
~g FigN Med R N J Mol , 0/, or CHO .
13 A compound of claim 3 or 4, wherein R® is iodo, cyano, substituted or

'y =

aubstituted oy unsubst

ptuted
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CR® and each occurrence of R¥ is

14. A compound of claim 3 or 5, wherein X 1s

indépendently hydrogen, halogen, hydroxyl or NH;.

15. A compound of claim 14, wherein R’ is hydrogen.

16. A compound of claim 1, wherein the compound is selected from:
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2-[(6-Amino-9H-purin-9-yl) methyl]u6-bromo~3~pheny1~4H~chromen~4»-one;
6~Bromo-2-(morphoiinomethyi)-3 -phenyl-4H-chromen-4-one; |
6-Bromo-2-(morpholinomethyl)-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-[(1H-Benzo[d]imidazol-1-yl} methyl]-6-bromo-3-phenyl-4E-chromen-4-one;
6-Bromo-2-{{4-methyl-1H-benzo{d]imidazol-1-y1) methy{}-3-phenyl-4H-chromen-4-one;
2-[(1H-benzo[d]}imidazol-1-yl) methyl]-3-phenyl-4H-chromen-4-one;
2-[(4-methyl-1H-benzo[d]imidazol-1-yl)methy¥}-3-phenyl-4H-chromen-4-one;
2-[(6-Chloro-9H-purin-9-yl)methyl]-3-phgnyl-4H-chromen-4-one;
6-Bromo-2-[(6-chloro-9H-purin-9-y}jfmethyl]-3-phenyl-4H-chromen-4-one;

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

2-((4-Amino-1H-pyrazolof3,4-d]pyrimidin-1 -yl ymethyl)-6-bromo-3-phenyl-4H-chromen-4-

one ;

2-[(6- Amino-9H-plirin-9-yDmethyl]-6-bromo-3-(4-flucrophenyl)-4H-chromen-4-one ;

2-[(6-Aming H—puﬁn—9—yl)methy1]-3-(4-ﬂ.uorophenyi)~4H~chromen~4»one;

3-(4-fluorophenyl)-2-(morpholinomethyl)-4H-chromen-4-one ;
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3-(4-fluorophenyl)-2-(morpholinomethyl)-4H-chromen-4-one hydrochloride ;
2-[{6-Amino-9H-purin-9-yhmethyl}-6-bromo-3 -o-tolyl-4H-chromen-4-one;

7-[(6-Bromo-4-oxo0-3-phenyl-4H-chromen-2-ylymethyl}-1,3-dimethyl- 1 Hipurine-
2,6(3H,7H)-dione;

2-(1-(6-Amino-9H-purin-9-yl)ethyl)-6-bromo-3-phenyl-4H-chromen-4-one;
2-(1-(6-Amino-9H-purin-9-yl)ethyl)-3-phenyl-4H-chromen-4-one;
(S)-2-(1-(9H-purin-6-ylamino)ethyl)-6-bromo-3 -phenyl-4H-chromep-4-one ;
2-({(9H-purin-6-ylamino)methyl)-6-bromo-3-phenyl-4H-chromgh-4-one ;

2-(1-(4-amino-1H-pyrazolo[3,4-d]pyrimidin-1-yl)ethyl)-6/bromo-3-phenyl-4H-chromen-4-

one ;

2-((6-Amino-9H-purin-9-ylymethyl)-6-methoxy-34phenyl-4H-chromen-4-one;
2-(1-(6-Amino-9H-purin-9-yljethyl}-6-bromod-3-(2-fluorophenyl)-4H-chromen-4-one;
2-((6-Amino-9H-purin-9-yl)methyl)-6-$romo-3 ~(2-fluorophenyl)-4H-chromen-4-one ;

2-(1 -(4—Amino-1H-pyrazolo[3,4~ pyrimidin-1-yl)ethyl)-3-phenyl-4H-chromen-4-one

2-(1-(6-Amino-9H-purin-9-y¥) propyl)-3-phenyl-4H-chromen-4-one;

2-(1-(6-Amino-SH-purin-9-yl)propyl)-3-(4-fluorophenyl)-4H-chromen-4-one ;
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2-(1-(6-amino-9H-purin-9-yl)propyl)-6-fluoro-3-phenyl-4H-chromen-4-one;
2-(1-(6- Amino-9H-purin-9-yl)ethyl)-3-(4-fluorophenyl)-4H-chromen-4-one;
2-(1-(6-Amino-9H-purin-9-yl)ethyl)-6-fluoro-3 —phenyl~4H-chromen—4~oﬁe;

2-(1-(4-Amino-3-(3-methoxyphenyl)-1H-pyrazolo[3,4-dJpyrimidin-1-yl)ethyl)-3/phenyl-4H-

chromen-4-one;

2-(1-(4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-yl)#thyl)-3-phenyl-4H-
chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-3-phenyl-4H-chromen-4-one;
2-(1-(6-Amino-9H-purin-9-ylethyl)-3-o-tolyl-4H-chromenA-one;
2-((9H-purin-6-ylamino)methyl)-3-(2-fluorophenyl)-4 Jf-chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-3-(3-fluorophenyl)-4H-chromen-4-one;
(8)-2-(1-(9H-purin-6-ylamino)ethyl)-3-(3-flydrophenyl)-4H-chromen-4-one;
2-(1-(6-amino-9H-purin-9-yl)ethyl)-6-flforo-3-(2-fluorophenyl)-4H-chromen-4-one;
2-(1-(6-Amino-9H-purin-9-yhethyl)-3-(3,5-difluorophenyl)-4H-chromen-4-one;
2-(1-(6-amino-9H-purin-9-yl) yl)-6-ﬁuoro-3~(3-ﬂuorophenyl)*4H—chromcn~4fonc;

2-(1-(4-amino-3-(3-methgkyphenyl)- 1H-pyrazolo{3 4-dJpyrimidin-1-ylethyl)-3-(3-

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

2-(1-(4-amino-3-@&-hydroxypbenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

fluorophenyl)AH-chromen-4-one;

ho-3-(3-methoxyphenyl)}-1H-pyrazolo {3, 4-d] pyrimidin-1-yl) methyl)-3-phenyl-

4H-chromen-4-one;

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

4H-chromen-4-one;
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2-((4-amino-3-(3-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-(3-

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

2—((4-amino-3~(3—hydroxyphenyl)~1H~pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-(3-

fluorophenyl)-4H-chromen-4-one;
(R)-2-(1-(9H-purin-6-ylamino} ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;
(8)-2-(1-(9H-purin-6-ylamino) ethyl)-6-fluoro-3-phenyl-4H-chromen-4-ong;

2-((4-Amino-3-iodo-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-phenyl-4H-chromen-4-

one;

2-(1-(4-amino-3-iodo-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) etfyl)-3-phenyl-4H-chromen-4-

one;

2-(1-(4-amino-3-iodo-1H-pyrazolo [3, 4-d] pyrimidin#1-yl) ethyl)-3-(3-fluorophenyl)-4H-

chromen-4-one;

2-((4-amino-3-iodo-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) methyl}-6-fluoro-3-phenyl-4H-

chromen-4-one;

2-(1-(4-amino-3-iodo-1H-pyrazolo [, 4-d] pyrimidin-1-y1) ethyl)-6-fluoro-3-phenyl-4H-

chromen-4-one;

2-(1-(4-amino-3-iodo-1H-pwfazolo [3, 4-d] pyrimidin-1-y1) ethyl)-6-fluoro-3-(3-

fluorophenyl)-4H-chromgh-4-one;

2-(1-(4-amino-3-i0gé-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) propyl)-3-(3-fluorophenyl)-4H-

chromen-4-one;

2-({4-amingf€3-(pyridin-3-yl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-phenyl-4H-

henyl-4H-chromen-4-one;

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

chromen-4-one;
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2-((4-amino-3-(3-(hydroxymethyl) phenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y}) methyl)-3-
phenyl-4H-chromen-4-one; :

2-((4-amino-3-(1H-indazol-4-y1)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-phenyl AH-

chromen-4-one;

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

chromen-4-one

2-((4-amino-3-(3-hydroxypropyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) shethyl)-3-phenyl-

4H-chromen-4-one;

N-(3-(4-amino-1-((4-oxo-3-phenyl-4H-chromen-2-yl) methyl)- ¥H-pyrazolo [3, 4-d]

pyrimidin-3-yl) phenyl) acetamide;

2-((4-amino-3-(3-fluoro-5-methoxyphenyl)- 1 H-pyrazo}6 {3, 4-d] pyrimidin-1-yl) methyl)-3-

phenyl-4H-chromen-4-one;

2-((4-amino-3-(3-fluoro-5-hydroxyphenyl)-1H/byrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-

phenyl-4H-chromen-4-one;

2-((4-amino-3-(3-fluoro-5-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-
(3-fluorophenyl)-4H-chromen-4-o

2-({(4-amino-3-(3-fluoro-5-hydroxyphenyl)-1H-pyrazolo 3, 4-d] pyrimidin-1-yl) methyl)-3-
(3-fluorophenyl)}-4H-chropien-4-one;

2-(1-(4-amino-3~(1Hpyrazol-4-yl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yl) ethyl)-3-phenyl-4H-

chromen-4-one;

2-(144-amino-3-(3-hydroxy-3-methylbut-1-ynyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl)
y1)-3-phenyl-4H-chromen-4-one;

2-(1-(4-amino-3-(1H-pyrazol-4-yl}-1H-pyrazolo {3, 4-d] pyrimidin-1-y1) ethyl)-3-(3-
fluorophenyl)-4H-chromen-4-one;
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(S)-2-(1-(9H-purin-6-ylamino) ethyl)-3-phenyl-4H-chromen-4-one;
(S)-2-(1-(9H-purin-6-ylamino) ethyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;

2~((4-amino-3-(1H-indazol-6-y1)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-phenyl-4H-

chromen-4-one;

2-(1-(4-amino-3-(3-fluoro-5-methoxyphenyl)-1 H-pyrazolo 3, 4-d] pyrimidin- J4yl) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3-fluoro-5-hydroxyphenyl)-1 H-pyrazolo [3, 4-d] pyrinidin-1-yl) ethyl)-3-

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

2-(1-(4-amino-3-(1H-indazol-4-yl)-1H-pyrazolo [3, 4-d] pyrigfidin-1-y1) ethyl)-3-(3-
fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3, 5-dimethyl-1H-pyrazol-4-y1}-1Hpyrazolo {3, 4-d] pyrimidin-1-yl)
ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3-methyl-1H-indazol-6-yl}AH-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-

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

2-(1-(4-amino-3-(1H-indazol-6-yl}-
fluorophenyl)-4H-chromen-4-on¢/

-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl}-3-(3-

2-(1-(4-amino-3-(2-(hydroxymethyl) phenyi)—li—l-pyrazoio [3, 4-d] pyrimidin-1-y1) ethyl)-3-

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

2-(1-(4-amino-~3-(4fluoro-3-methoxyphenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-
(3-fluorophenylf4H-chromen-4-one;

norophenyl}-4H-chromen-4-one;

2~(1-(4-amino-3-(3-fluoro-4-methoxyphenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-
(3-fluoropheny!)-4H-chromen-4-one;
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2-(1-(4-amino-3-(3-fluaro-4-hydroxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one; '

2-(1-(4-amino-3-(3-chioro-5-methoxyphenyl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yl) ethy
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3-chloro-53-hydroxyphenyt)-1H-pyrazolo [3, 4-d} pyrimidin-1-41) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3-(trifluoromethoxy) phenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-
3-(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(4-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrigpidin-1-yl) ethyl)-3-(3-

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

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

fluorophenyl)-4H-chromen-4-one;
2-((6~amino-9H-purin-9-y1) methyl)-3-(3-fluoggphenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(4-fluoro-2-methoxyphepyl)-1 H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(4-fluoro-2-hydpbxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-
(3-fluorophenyl)-4H-chromenA-one;

2-((4-amino-3-(3-aminopHenyl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yt) methyl)-3-phenyl-4H-

chromen-4-one;

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

phenyl-4H-chfomen-4-one;

2-(1-(4-gfnino-3-(2-aminopyrimidin-5-yi)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-(3-
fluorgphenyl)-4H-chromen-4-one;

“(1~(4-amino-3-(1H-indol-6-y1)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1}) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one;
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2-(1-(4-amino-3-(4-chloro-3-methoxyphenyl)-1H-pyrazolo {3, 4-d] pyrimidin-1-y1) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one; ' '

2-(1-(4-amino~3—(4—chloro~3~hydr_oxypheny1)~IH—pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(2-chloro-5-methoxyphenyl)-1 H-pyrazolo [3, 4-d} pyrimidin-1-#1) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(2-chloro-5-hydroxyphenyl)-1H-pyrazolo [3, 4-d] pyripfidin-1-y1) ethyl)-3-

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

2-(1-(4-amino-3-(3, 4-dimethoxyphenyl)-1H-pyrazolo [3, 4-d] pfrimidin-1-y1) ethyl)-3-(3-

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

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

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

2-((4-amino-3-(3-methyl-1H-indazol-6-y1)-1H pyrazolo [3, 4-d] pyrimidin-1-yl) methyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(1H-indol-5-y1}-1H-

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

azolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

2-(1-(4-Amino-3-(3-methyl-1 A -indol-5-y1}-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-(3-

fluorophenyl)-4H-chromepé4-one;

tert-butyl-(5-(4-aming#1-(1-(3-(3-fluorophenyl)-4-0x0-4H-chromen-2-yl) ethyl)-1H-pyrazolo

[3, 4-d] pyrimidinA-yl) thiophen-2-yl) methylcarbamate

fiioro-3-phenyl-4H-chromen-4-one;

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

phenyl-4H-chromen-4-one;
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2-(1-(4-amino-3-(3-methyl-1H-indazol-6-yl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yl) ethyl)-6-
fluoro-3-phenyl-4H-chromen-4-one; ' '

2-(1-(4-amino-3~(3-methyl-1H-indazol-5-y1)-1 H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl
(3-fluorophenyl}-4H-chromen-4-one;

N-(4-(4-amino-1-(1-(3-(3-fluorophenyl)-4-ox0-4H-chromen-2-yl) ethyl)-1H-pyrdzolo [3, 4-d]

pyrimidin-3-yl) phenyl) acetamide;

2-(1-(4-amino-3-(4-aminophenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) éthyl)-3-(3-

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

2-(1-(4-amino-3-(3-methyl-1H-indazol-6-y1)-1H-pyrazolo [3, 4,4} pyrimidin-1-yl) ethyl}-6-

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

2-(1-(4-amino-3-(2, 3-dihydrobenzofuran-5-yl)-1H-pyrgzolo (3, 4-d] pyrimidin-1-yl) ethyt)-

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

2-(1-(4-amino-3-(3-ethyl-1H-indazol-6-y1)-1H-Byrazolo {3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

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

2-(1-(4-amino-3-(3-methyl-1H-indol-6/41)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

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

2-(1-(4-amino-3-(2-methoxypyfimidin-5-yl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yi) ethyl)-3-

(3-fluorophenyl)-4H-chromén-4-one;

4-(4-amino-1-(1-(3-(3Aluorophenyl)-4-oxo-4H-chromen-2-yl) ethyl)-1H-pyrazolo {3, 4-d]

pyrimidin-3-yl) thigphene-2-carbaldehyde;

ethy1)-3-(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3-methyl-1H-indazol-6-yl}-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) propyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;
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2-(1-(4-amino-3-(3-methyl-1H-indol-6-y1)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

fluorophenyl)-4H-chromen-4-one;
2-((6-amino-9H-purin-9-yl) methyl)-6-fluoro-3-phenyl-4H-chromen-4-ong;
2-((6-amino-9H-purin-9-yl) methyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-opt;

2-((4-amino-3-(3-fluoro-5-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1/1) methyl)-6-
fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;

2~((4-amino-3-(3-fluoro-5-hydroxyphenyl)- 1 H-pyrazolo [3, 4-d] pyrigfidin-1-yl) methyl)-6-
fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;

2~(1-(4-amino-3-(3-methoxyphenyl)-1H-pyrazolo [3, 4-d] pypimidin-1-y1) ethyl)-6-fluore-3-

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

2-(1-(4-amino-3-(3-hydroxyphenyl)-1H-pyrazelo [3, #-d} pyrimidin-1-yl) ethyl)-6-fluoro-3-

(3-fluorophenyl)-4H-chromen-4-one;
2-((9H-purin-6-ylamino) methyl)-6-fluoro-3-f5-flnorophenyl)-4H-chromen-4-one;
2-((9H-purin-6-ylamino) methyl)-6-fluoy6-3-phenyl-4H-chromen-4-one;
(R)-2-(1~(9H-purin-6-ylamino) ethy¥}-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;

2-((4-amino-3-(1 H-pyrazol-4-yl}-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) methyl}-6-fluoro-3-

phenyl-4H-chromen-4-one;

2-(1-(4-amino-3-(3, 5-gfluoro-4-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl)
ethyl)-3-(3-fluorophényl)-4H-chromen-4-one;

2-(1-(4-amino-B-(3, 5-difluoro-4-hydroxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1)
ethyl)-3~(3-fluorophenyl)-4H-chromen-4-one;

2-({(4-gfhino-3-(3, 5-difluoro-4-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl)
methyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;

2-((4-amino-3-(3, 5-difluoro-4-hydroxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl)
methyl)-6-fluoro-3-(3-fluorophenyl}-4H-chromen-4-one;
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(+)-2-(1-(4-amino-3-(3-methyl-1H-indazol-6-y1)- 1 H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-
3-(3-fluorophenyl)-4H-chromen-4-one; ‘ '

(-)-2-(1-(4-amino-3-(3-methyl-1H-indazol-6-y1)-1H-pyrazolo [3, 4-d] pyﬁmidin—hyl) ethyl)-
3-(3-fluorophenyl)-4H-chromen-4-one; *

2-(1-(4-amino-3-(3, 5-dimethoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1)

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

2-(1-(4-amino-3-(4-methoxy-3, S-dimethylphenyl)-1H-pyrazolo [3, 4-d}pyrimidin-1-yl)
ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(2-fluoro-5-isopropoxyphenyl)-1H-pyrazolo [ ¥ 4-d] pyrimidin-1-yl) ethyl)-

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

2-(1-(4-amino-3-(2, 3-dihydrobenzo[b] [1, 4] dioxin-6.
y1} ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;

}-1H-pyrazolo [3, 4-d] pyrimidin-1-

2-(1-(4-amino-3-(1-benzyl-1H-pyrazol-4-yl)- 1 ¥i-pyrazolo [3, 4-d} pyrimidin-1-y1) ethyl)-3-

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

2-(1-(4-amino-3-(2-methylpyridin-4-y¥)- 1 H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-
flnorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3, 4-dihydrgf2H-benzo[b] [1, 4] dioxepin-7-y1)-1H-pyrazolo [3, 4-d]
pyrimidin-1-y1) ethyl)-3-(34luorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(6-mbrpholinopyridin-3-yl)-1 H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-

(3-fluorophenyl}-44{-chromen-4-one;

2-(1-(4-aming-3-(dibenzo [b, d] furan-4-yl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-
fluorophedyl)-4H-chromen-4-one;

2-(1A4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-(3-

orophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(4-(benzyloxy)-3-chlorophenyl)-1 H-pyrazolo [3, 4-d] pyrimidin-1-yl)
ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;
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2-(1-(4-amino-3-(3-chloro-4-isopropoxyphenyl)- | H-pyrazolo [3, 4-d] pyrimidin-1-yl} ethyl)-
3-(3-fluorophenyl)-4H-chromen-4-one;

2~(1~(4-aminoa3-(3 -(dimethylamino) phenyl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yl} ethyl
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(4-ethoxy-3-fluorophenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-ylYethyl}-3-(3

1

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

2-(1-(4-amino-3-(4-isopropoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-}-y1) ethyl)-3-(3-

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

2-(1-(4-amino-3~(4-(trifluoromethoxy) phenyl)-1H-pyrazolo (3 4-d] pyrimidin-1-yl) ethyl)-

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

2-(1-(3-(4-acetylphenyl)-4-amino-1H-pyrazolo [ 3, 4-d]pyrimidin-1-y1) ethyl)-3-(3-
fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(4-(benzyloxy) phenyl)-1H-pyazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

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

2-(1-(4-amino-3-(4-(dimethylamino) plenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-o

2-(1-(4-amino-3-(4-(methylsulfonyl) phenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-

(3-fluorophenyl)-4H-chron¥en-4-one;

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

fluorophenyl)-4H-ghromen-4-one;

2-(144-amino-3-(5-chlorothiophen-2-yl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-
orophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(3, 5-dimethylisoxazol-4-yl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl} ethyl)-3-

(3-fluorophenyl)-4H-chromen-4-one;
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2-(1-(4-amino-3-(3-propoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-
fluorophenyl)-4H-chromen-4-one; " -

2-(1-(4-amino-3-(furan-2-y1)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-(3-fluoroph

4H-chromen-4-one;

2-(1-(4-amino-3-(4-ethoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-34(3-

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

2-(1-(4-amino-3-(3-chloro-4-methoxyphenyl)-1H-pyrazolo [3, 4-d] pyrifhidin-1-yl) ethyl)-3-

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

2-(1-(4-amino-3-(3-fluoro-4-isopropoxyphenyl)-1 H-pyrazolo

[3/4-d] pyrimidin-1-yl) ethyl)-

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

2-(1-(4-amino-3-(6-fluoropyridin-3-yl)- 1 H-pyrazolo (3,/4-d] pyrimidin-1-yl) ethyl)-3-(3-

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

2+(1-(4-amino-3-(pyrimidin-5-y1)-1H-pyrazolo f3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-

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

2-(1-(4-amino-3-(3-(methoxymethyl) pienyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-on¢/

2-(1-(4-amino-3-(6-hydroxynaphthalen-2-yl)-1H-pyrazolo (3, 4-d] pyrimidin-1-yl) ethyl)-3-
(3-fluorophenyl)-4H-chromet-4-one;

2-(1-(4-amino-3-(3-isopgropoxyphenyl)-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-(3-

fluorophenyl)-4H-cfromen-4-one;

2-(1-(4-amino,3-(1 -methyl-1H-pyrazol-4-yl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-
(3-fluorophghyl)-4H-chromen-4-one;

6-Fluoyo-3-(3-fluorophenyl)-2-(1-(4-methoxyphenylamino) ethyl)-4H-chromen-4-one;
21-(4-Chloro-7H-pyrrolo {2, 3-d] pyrimidin-7-yl) ethyl)-3-(3-fluorophenyl)-4H-chromen-4-

one;
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2-(1-(4-Chloro-1H-pyrazolo [3, 4-b] pyridin-1-y1) ethyl)-3-(3-fluorophenyl}-4H-chromen-4-

one;

2-(1-(4-Chloro-1H-pyrazolo [3, 4-d] pyrimidin-1-y1) ethyl)-3-(3 -ﬂuoroph;:nyl)~4H~chro en-

4-one;

2-(1-(4-Chloro-5H-pyrrolo [3, 2-d] pyrimidin-5-yl1) ethyl)-3-(3-fluoropheny!)-4A-chromen-4-

one,

2-(1-(4-amino-3-(1, 3-dimethyl-1H-indazol-6-yl)-1H-pyrazolo [3, 4-d] gyrimidin-1-y1)
ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(2, 3-dimethyl-2H-indazol-6-y1)-1H-pyrazolo J3, 4-d] pyrimidin-1-y1)
ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(6-methoxynaphthalen-2-yl)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-
(3-fluorophenyl)-4H-chromen-4-one;

2-(1-(4-amino-3-(benzo[b]thiophen-3-yl)-1H-plyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-3-(3-
fluorophenyl}-4H-chromen-4-one;

2-(1-(4-amino-3-(2, 4-dimethoxypyripfidin-5-y1)-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl)-

3-(3-flucrophenyl)-4H-chromen-4,6ne;

2-(1-{(4-amino-3-{6-ethoxynaghthalen-2-yl}-1H-pyrazolo [3, 4-d] pyrimidin-1-yl) ethyl}-3-(3-

fluorophenyl)-4H-chromep-4-one;

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

pyrimidin-3-yi)-Ncyclopropylbenzamide;

2-(1-(4-amipd-3-(3-(morpholine-4-carbonyl) phenyl)-1H-pyrazolo {3, 4-d] pyrimidin-1-yl)

ethyl}-3-@A-fluorophenyl}-4H-chromen-4-one;

2-(1/4(4-amino-3-(3-(difluoromethoxy) phenyl)-1H-pyrazolo 3, 4-d] pyrimidin-1-yl} ethyl)-3-
-fluorophenyl)-4H-chromen-4-one;

5-(4-amino-1-(1-(3-(3-fluorophenyl)-4-oxo-4H-chromen-2-yl) ethyl)-1H-pyrazolo {3, 4-d]
pyrimidin-3-y1) furan-2-carbaldehyde
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and pharmaceutically acceptable salts thereof.

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

1-16 and a pharmaceutically acceptable carrier.

18.  The pharmaceutical composition of claim 17, further comprisjdg one or more
additional therapeutic agents selected from anti-cancer agents, anti-inflammatory agents,
immunosuppressive agents, steroids, non-steroidal anti-inflammatory ggents, antihistamines,

analgesics, and mixtures thereof.

19.  Use of a compound of any one of claims 1416 in the manufacture of a
medicament for the treatment of a disease, disorder, or condftion selected from inflammation,
glomerulonephritis, uveitis, hepatic diseases or disorderg{ renal diseases or disorders, chronic
obstructive pulmonary disease, rheumatoid arthritis, Anflammatory bowel disease, vasculitis,
dermatitis, osteoarthritis, inflammatory muscle djfease, allergic rhinitis, vaginitis, interstitial
cystitis, scleroderma, osteoporosis, eczema, gflogeneic or xenogeneic transplantation, graft
rejection,  graft-versus-host  disease, Aupus erythematosus, pulmonary fibrosis,
dermatomyositis, thyroiditis, myasthepia gravis, autoimmune hemolytic anemia, cystic
fibrosis, chronic relapsing hepatitis, pfimary biliary cirrhosis, allergic conjunctivitis, hepatitis,
atopic dermatitis, asthma, Sjogrep’s syndrome, organ transplant rejection, multiple sclerosis,
Guillain-Barre, autoimmune Aveitis, autoimmune hemolytic anemia, pernicious anemia,
autoimmmune thrombocytopénia, temporal arteritis, anti-phospholipid syndrome, vasculitides
such as Wegener’s grgfiuiomatosis, Behcet’s disease, psoriasis, dermatitis herpetiformis,
pemphigus vulgaris/ vitiligo, Crohn’s disease, colitis, ulcerative colitis, primary biliary
ne hepatitis, Type 1 or immune-mediated diabetes mellitus, Grave’s
disease, Hash¥noto’s thyroiditis, autoimmune oophoritis and orchitis, autoimmune disorder
of the agfenal gland, systemic lupus erythematosus, polymyositis, dermatomyositis,
ankyloging spondylitis, transplant rejection, skin graft rejection, arthritis, bone diseases
assofiated with increased bone resorption, ileitis, Barrett’s syndrome, adult respiratory
Astress 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 disordgfs,
immune-complex vasculitis, systemic lupus and erythematodes; systemic lupus
erythematosus (SLE); cardiomyopathy, ischemic heart disease hypercholesérolemia,
atherosclerosis, preeclampsia; chronic liver failure, brain and spinal cord tragma, cancer,
hematopoietic tumors of lymphoid lineage, leukemia, acute lymphocytic Jeukemia, acute
Iymphoblastic leukemia, B-cell Iﬁnphoma, T-cell lymphoma, Hodgkin# lymphoma, non-
Hodgkins lymphoma, hairy cell lymphoma and Burkett’s lymphoma; /hematopoietic tumors
of myeloid lineage, acute myelogenous leukemias, chronic syelogenous leukemias,
myelodysplastic syndrome, promyelocytic leukemia; carcinomaAf the bladder, carcinoma of
the breast, carcinoma of the colon, carcinoma of the kjdney, carcinoma of the liver,
carcinoma of the fung, small cell lung cancer, esophageal £ancer, gall bladdercancer, ovarian
cancer, pancreatic cancer, stomach cancer, cervical gancer, thyroidcancer, prostatecancer,
skincancer, squamous cell carcinoma; tumors Of mesenchymal origin, fibrosarcoma,
rhabdomyosarcoma; tumors of the central peripheral nervous system, astrocytoma,
neuroblastoma, glioma, schwannoma; melangma, seminoma, teratocarcinoma, osteosarcoma,
xenoderoma pigmentosum, keratoctanthgfma, thyroid follicular cancer, Kaposi's sarcoma,
chronic lymphocytic leukemia, mulfiple myelomas which includes smoldering multiple
myeloma, nonsecretory myeloma,/osteosclerotic mycloma, plasma cell leukemia, solitary
plasmacytoma, extramedullary/plasmacytoma, Chronic Lymphocﬁic Leukemia (CLL);
Lymphoma Non-Hodgkin {NHL); Acute Myeloid Leukemia (AML); Multiple Myeloma
(MM), Small Lymphocy#ic Lymphoma (SLL), or Indolent Non-Hodgkin’s Lymphoma (I-
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need thereof simultaneously or sequentially with at least one other anti-cancer agent, anti-
inflammatory agent, immunosuppressive agent, steroid, non-steroidal anti-inflammato

agent, antihistamine, analgesic, or a mixture thereof.




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




1. 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, -OR' (wherein
R'is substituted or unsubstituted (Cy)alkyl), CN, substituted or unsubstituted C.¢ alkyl,
substituted or unsubstituted C,.¢ alkenyl, substituted or unsubstituted C,.¢ alkynyl, substituted or

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

R! and R? may be the same or different and are independently selected from hydrogen,
halogen, and substituted or unsubstituted C;.¢ 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 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, NR* 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;

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

unsubstituted aryl and substituted or unsubstituted heteroaryl;

L, is selected from -S(=0)g- and -NR"-;
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each occurrence of R” is selected from hydrogen, halogen, hydroxy, cyano, substituted or
unsubstituted (Cy)alkyl, -NR°R® (wherein R° and R® are independently hydrogen, halogen,
hydroxy, cyano, substituted or unsubstituted (C).¢)alkyl, and (C;.¢)alkoxy) and -OR° (wherein R®
1s substituted or unsubstituted (C,.¢)alkyl);

n is an integer from 1 to 4; and

qis 0,1 or2.
2. A compound of claim 1, wherein the compound has the formula:
0
R cy'
R1
o
RZ
Ly
\Cy2
(I-A)

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

thereof, or pharmaceutically acceptable salt thereof, wherein
R, Cy', R, R% and L, are as defined in claim 1; and

Cy” 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 (1A-IID), or (IA-
Iv):

(R 2
0)q
N = N /
IN ‘t
HN\XI HN~-X
(LA-ITT) (IA-IV)

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

thereof, or pharmaceutically acceptable salt thereof, wherein
R, Cy', R, R?, and q are as defined in claim 1;
each occurrence of X is independently selected from CR® or N; and

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 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, ~COOR?, -C(O)R*, -C(S)R”, -
C(O)NR*R?, -C(O)ONRR?, -NR*CONR’R?, -N(R")SOR”, -N(R)SO,RY, -(=N-N(R")R”), -
NR*C(O)OR?, -NR*RY, -NR*C(O)R’-, -NR*C(S)RY -NR*C(S)NR’R?, -SONR*R’-, -SO,NR’-, -
OR’, -OR*C(O)NR'R?, -OR*C(Q)OR-, -OC(O)R*, -OC(O)NRR, - R*NRYC(O)R?, -R*ORY, -
R*C(O)OR?, -R*C(O)NR'R?, -R*C(O)R*, -R*OC(O)R”, -SR*, -SOR”, -SO,R*, and -ONO,,
wherein R*, RY and R” 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,

248



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 R*, RY
and R” 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, NR" (wherein R" is hydrogen or substituted or unsubstituted alkyl) or
S.

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

unsubstituted Cy.¢ alkyl, or -OR%.

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

substituted or unsubstituted heteroaryl.

6. A compound of claim 1, wherein Cy' is
F
shele
N W‘K/‘ ,or
7. A compound of claim 1, wherein R' and R” represent hydrogen or substituted or
unsubstituted C; 4 alkyl.
8. A compound of claim 1, wherein L is -NR"-.
9. A compound of claim 1, wherein Cy” is
i
Z N
N \
o x
X
X N
N H
wherein

249



X is CR®; 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 heteroarylalkyl, substituted or unsubstituted heterocyclic ring,
substituted or unsubstituted guanidine, ~COOR?, -C(O)R*, -C(S)R*, -C(O)NR'R, -
C(O)YONR™R?, -NR*CONRYR?, -N(R*SOR”, -N(R")SO,R’, -(=N-N(R“)R"}, - NR*C(Q)OR?, -
NR*R?Y, -NR*C(O)R’-, -NR*C(S)RY -NR*C(S)NR’R”, -SONR*R’-, -SO,NR*R"-, -OR”, -
OR*C(O)NR’R?, -OR*C(0)OR’-, -OC(O)R*, -OC(O)NR*R’, - R*"NRYC(O)R? -R*ORY, -
R*C(O)OR?, -R*C(O)NR’R?, -R*C(O)R*, -R*OC(O)R”, -SR*, -SOR”, -SO,R*, and -ONO;,
wherein R*, RY and R” 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 R*, R” and R* 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, NR" (wherein R” is hydrogen or substituted or

unsubstituted alkyl) or S.

10. A compound of claim 9, wherein L; is ~NR"-,

11. A compound of claim 9, wherein L, 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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N/ N\
S ﬁ>.

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

or a pharmaceutically acceptable salt thereof, wherein

each occurrence of R is independently selected from hydrogen, halogen, -OR?, CN,
substituted or unsubstituted Cy.¢ alkyl, substituted or unsubstituted C,.¢ alkenyl, substituted or
unsubstituted Cy.¢ alkynyl, substituted or unsubstituted Cy.¢ cycloalkyl, and substituted or

unsubstituted heterocyclic group;

R' and R? may be the same or different and are independently selected from hydrogen,

halogen, and substituted or unsubstituted Cy alkyl, or both R' and R* directly bound to a

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, NR* and S;

each occurrence of Ris selected from hydrogen, halogen, hydroxy, cyano, substituted or
unsubstituted (Cy.¢)alkyl, NRR? (wherein R® and R% are independently hydrogen, halogen,
hydroxy, cyano, substituted or unsubstituted (C.¢)alkyl, and (Cy.¢)alkoxy) and -OR® (wherein R”
is substituted or unsubstituted (C;.¢)alkyl);
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each occurrence of X is independently selected from CR® or N; and

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 or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenylalkyl
substituted or unsubstituted cycloalkenyl, substitated or unsubstituted heteroaryl, substituted or
unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted
heterocyclylalkyl ring, substituted or unsubstituted guanidine, -COOR?, -C(O)R*, -C(S)RY, -
C(O)NR'R?, -C(O)ONR™RY, -NR*CONR’R?, -N(R*)SOR”, -N(R")SO:R?, -(=N-N(R*R?), -
NR*C(O)OR -NR*R”, -NR*C(O)R’-, -NR*C(S)R’ -NR*C(S)NR’R’, -SONR*R’-, -SO,NR*R"-, -
OR*, -OR*C(O)NR’R?, -OR*C(O)OR-, ~-OC(O)R”, -OC(O)NR*R’, - R*"NR’C(O)R?, -R*OR”, -
R*C(O)ORY, -R*C(O)NRYR, -R*C(O)RY, -R*OC(O)RY, -SR*, -SOR*, -SO,R, and -ONO,,
wherein R*, R” and R” 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 R,
RY and R* 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, NR" (wherein R" is hydrogen or substituted or unsubstituted alkyl) or

S.
each occurrence of R’ is hydrogen, C ¢ alkyl or halogen;
nis 0,1, 2,3 or4;
pis0,1,2,3,40r5; and

gis 0, 1or2.



15. A compound of claim 14, wherein R is H or halogen, nisOor l and pis 0, 1, or

2.

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

17. A compound of claim 14, wherein R' and R* are independently selected from H,
CH3 or CZH5.

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-(1-(9H-Purin-6-ylthio)ethyl)-6-bromo-3-phenyl-4H-chromen-4-one;
(S)-2-(1 -(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)methyl)-3-phenyl-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-3-(2-fluorophenyl)-4H-chromen-4-one;
2-((9H-purin-6-ylamino)methyl)-3-(3-fluorophenyl)-4H-chromen-4-one;
(S)-2-(1~(OH-purin-6-ylamino)ethyl)-3-(3-fluorophenyl)-4H-chromen-4-one;
(R)-2~(1~(9H-purin-6-ylamino)ethy!)-3-(3-fluorophenyl)-4H-chromen-4-one;
(8)-2-(1-(9H-purin-6-ylamino)ethyl)-6-fluoro-3-phenyl-4H-chromen-4-one;
(S)-2-(1-(9H-purin-6-ylamino)ethyl)-3-phenyl-4H-chromen-4-one;
(8)-2-(1-(OH-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-purin-6-ylamino)methyl)-6-fluoro-3-phenyl-4H-chromen-4-one;

(R)-2-(1-(9H-purin-6-ylamino)ethyl)-6-fluoro-3-(3-fluorophenyl)-4H-chromen-4-one;

6-Fluoro-3-(3-fluorophenyl)-2-(1-(4-methoxyphenylamino)ethyl)-4H-chromen-4-one,
and pharmaceutically acceptable salts thereof.

20. A pharmaceutical composition, comprising a compound of ¢laim 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-(1-(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, -OR*®, CN,
substituted or unsubstituted C.¢ alkyl, substituted or unsubstituted C,.¢ alkenyl, substituted or
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unsubstituted C,.¢ alkynyl, substituted or unsubstituted Cs_g cycloalkyl, and substituted or

unsubstituted heterocyclic group;

R' and R? may be the same or different and are independently selected from hydrogen,
halogen, and substituted or unsubstituted C,.¢ 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 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, NR® and S;

Cy' 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;
L;is selected from -S(=0),- and -NR";

each occurrence of R” is selected from hydrogen, halogen, hydroxy, cyano, substituted or
unsubstituted (C).)alkyl, -NR°R? (wherein R® and R? are independently hydrogen, halogen,
hydroxy, cyano, substituted or unsubstituted (C,.¢)alkyl, and (Cj.¢)alkoxy) and -OR° (wherein R*
is substituted or unsubstituted (C,.¢)alkyl);

n is an integer from 1 to 4; and

qis 0,1 or2.
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