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1. A compound represented by formula (I);

CLAIMS

What is claimed is:

(iﬂn q
(ki
N P
(oo,
(Ra)p
Formula I,

or a geometric isomer, enantiomer, diastereomer/racemate, pharmaceutically

acceptable salt, or prodrug thereof,

wherein represents a single or double bbnd,

q, rand s are independenﬂy'O or 1, wherein/at least one of q, rand s is 1;
tisOorl;

nis0,1,2,3or4;

pis0,1or2; .

Xand Y are independently CRy, N(
CR, the other is N(Rg), S or O;
G, is CRy, S, O, NRjgor NS(O)

G, is substituted or unsubstitutéd aryl, substituted or unsubstituted heteroaryl or,

3), S or O, wherein when one of X and Y is

substituted or unsubstituted Vevt'erocyclic;

Gs is substituted or unsubs futed C)-Cs alkyl, substituted or unsubstituted C»-Cg
alkenyl, or, substituted oyfunsubstituted C,-Cyg alkynyl;

each Ry is independentlf hydrogen, acyl, aliphatic or substituted aliphatic;

cach RA] and R; is ind¢pendently sclected from absent, hydrogen, hydroxy, amino,
halogen, alkoxy, alldylamino, dialkylamino, CFz, CN, NO,, sulfonyl, acyl,
aliphatic, substitujed aliphatic. aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterdeyclic, and substituted heterocyclic;

R, is optionally substituted alkyl, optionally substituted aryl or bptionally ,

substituted
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Ry, is hydrogen, optionally substituted alkyl, optionally substituted ag§l or
optionally substituted heteroaryl; |
or R, and Ry, together with the nitrogen atom to which they are aftached, form an
optionally substituted heterocyclic group;
Ry is selected from hydrogen, hydroxy, amino, alkoxy, alkylgmino,
dialkylamino, sulfonyl, acyl, aliphatic, substituted aliphatic faryl, subsututed aryl,
heteroaryl, substituted heteroaryl, heterocyclic, and substiglited heterocyclic;

B is a linker; and

C is sclected from:

W
HO.

(a) \J) : where W is O or SfJ is O, NH or NCH3; and Ra; is

hydrogen or lower alkyl;
w

Ra M2
] ]
(b) Raz  Rs2 : where Wis O of S; Y3 is absent, N, or CH; Z is N or

R,; and R,3 are independently selected from hydrogen, hydroxy, amino,

halogefp, alkoxy, alkylamino, dialkylamino, CFs, CN, NO, sulfonyl,

\\
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2. A compound of claim | wherein B is selected from the group consisfing of

straight chain C-C)q alkyl, C-Cyp alkenyl, C;-Cio alkynyl,"Cl-Cl( alkoxy,
alkoxyC-C)palkoxy, Ci-Cyp alkylamino, alkdxyC;-Cloalkylami , C1-Cio
alkylcarbonylamino, C,-C,o alkylaminocarbonyl, aryloxyC;-C halkoxy,
aryloxyC,-Cjoalkylamino, aryloxyC;-Cjpalkylamino carbonyf, C;-Cjo-
alkylaminoalkylaminocarbonyl, Ci-Cjo alkyl(N-alkyhaminpalkyl- A
aminocarbonyl, alkylaminoalkylamino, alkylcarbonylamifioalkylamino, alkyl(N-
alkyl)aminoalkylamino, (N-alkyl)alkylcarbonylarhinoa <ylamino,
alkylaminoalkyl, alkylaminoalkylaminoalkyl, alkylpiperazinoalkyl,
piperazinoalkyl, alkylpiperazino, alkenylaryloxyC-£qalkoxy,
alkenylarylaminoC,;-C,galkoxy, alkenylaryllalkyl inoCl—C'malkoxy,
alkenylaryloxyC;-Cjpalkylamino, alkenylaryloxyC;-Cjoalkylaminocarbonyl,
piperazinoalkylaryl, heteroarylC;-Coalkyl, hetfroarylC,-C oalkenyl, -
heteroarylC,-Cpalkynyl, heteroarylC,-Cjal 'lanljﬁo, heteroarylC;-Cpalkoxy,
heteroaryloxyC;-Cjgalkyl, heteroaryloxyCyfC oalkenyl, heteroaryloxyC,-

Cjoalkynyl, heteroaryloxyC;-Cpalkylamiho and heteroaryloxyC;-Cialkoxy.

3. A compound of claim 1, represented b formula (1):

N

X

N
(c—8Ts Y\ N
(Ro)p

wherein X, Y, G|, Gf, Ry, R, Rg, n, p, q, 1, S, B and C are as defined as in

claim 1.

4.A compound of clafm 3, wherein G, is optionally substituted phenyl, pyridyl,

pyrimidyl, indafolyl, pyrrolyl or benzimidazolyl.

5.A compoun of\claj_m 4, wherein G, is a phenyl, pyridyl, pyrimidyl, indazolyl,

pyrrolyl gr benzimia'é‘zo-lyl group, wherein said group is substituted by a
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hydroxyl, hydroxymethyl, amino, acylamino, acetylamino or methyfamino

group.

6.A compound of claim 1, represented by formula (I1V), (V), (V1) gr (VII);

mis0,1,2o0r3;

Gsis NRg, Sor O;

238



7.A compound of claim 6, wherein G is selected from the group below/.

5 8. A compound of claim 7, wherein m is 1 and Rs j5

(C—B)q—R5\ /R4

G1\/(R1)n o >
<\N> Gy N / \N
MK Mol Aore
10 (Ra)p
Formula X Formula XI
15

239



wherein === represents a single or double bond;

G, Gz, R, Ry, Ry n, p, q, 1, 5, B and C are as defined in claim 1;
mis0,1,2o0r3;
R; is selected from absent, hydrogen, hydroxy, amino, halogery, alkoxy,
5 alkylamino, dialkylamino, CF3, CN, NO,, sulfonyl, acyl, aliplfatic, .subslituted

aliphatic, aryl, substituted aryl, heteroaryl, substituted hetergaryl, heterocyclic,

 and substituted heterocyclic;
G4 is NRg, S or O; and
0is1,2,3,4,5,6,7 or 8.

10

10. A compound of claim 9, wherein G s selected frgm the grdup below:

// /V’N
(Ré)m (ol

N\’% ~ X
(Ra)m Rg (Rs)m (Ra)m

15  11. A compound of claim 10, wherein mis 1 and Rz is selected from the group

_ e

e

- N

| . S \N
N)\Gz &\ | N /*GZ

(Ra)p

Formula X1V Formula XV

20
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Formula XVII,

Formula XVI

wherein Gy, Gy, n, p, B, C, R}, Ry, and Rg are as deffned in claim 1;

5 mis0,1,2or3; and
Rs is selected from absent, hydrogen, hydroxy, apino, halogen, alkoxy,
alkylamino, dialkylamino, CF3, CN, NO,, sulfofiyl, acyl, aliphatic, substituted
aliphatic, aryl, substituted aryl, heteroaryl, sufstituted heteroaryl, heterocyclic,
and substituted heterocyclic.

10

13. A compound of claim 12, wherein G; iy selected from the group below:

: A _ § NS % SN % S
N O B OV /A Q¥ S G
(R3)m (Rs) (Rg)m (Rg)m
o~y ; RN
G TR Ty WD
. (Ra)m (R3)m Rs (Ry)m (R3)m'

whercin Rz, Rg and mave the meanings sct forth in claim 6.
15 14. A compound of cjaim 13, wherein m is 1 and R is selected from the group

congsisting of hygroxy, hydroxymethyl, amino, acylamino, acetylamino and

methylamino.
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15. A compound of claim 1, represented by formula XVIII or XIX;
BN

) o

N\ N

[ 7"(R1)n S\/(l\N T\iN
N AN
S Y | g\’\ | N
& | )\ (Ra)p L]

\ N Gy

(Ro)p

XVITI , XIX,

Z—

C

5 wherein Gy, n, p, B, C, Ry, Rz, and Ry are as ieﬁned in claim 1;
miSO,],20r3;and _
Rs is selected from absent, hydrogen, hydroxfy, amino, halogen, alkoxy,
alkylamino, dialkylamino, CF3, CN, NO,, sulfonyl, acyl, aliphatic, substituted
aliphatic, aryl, substituted aryl, heteroary}, substituted heteroaryi, heterocyclic,
10 and substituted heterocyclic. ' -

16. A compound of claim 15, wherein £, is selected from the group below:

: N b
[ ) \j‘ | IQ
Ry Rym (Rg)m
E\FN : o
N ) N
N\(Rs)m N/\\ RS@

Rg (Rg)m (Rz)m

wherein Ri, Rg and m have the meanings sct forth in claim 6.
15
17. A compound/of claim 16, wherein m is 1 and R; is selected from the group
consisting of hydroxy, hydroxymethyl, amino, acylamino, acetylamino and

methylampho.  “._
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18. A compound of claim 1,3, 6,9, 12 or 15, wherein B is selected frigm:

R100 Rioo
%—————-(CHZ)(I—N % % (CHz)d—N——-—(CHz)E——é
O - Rygo Rigo O

% | ] %% o %
——(CH)C—N (CHojN——C

%"“—"(CHz)d‘S % % (CHz)d—O——§

5 ’
%-'___(oﬁz)d—s——(CHz)e——% % (CH2)d—O—-——(CH2)E-——§
Rioo O ﬁ Rioo
%——(CHQ)CT-N——C——(CHg)e— & ——(CHol-C——N—(CHy)3 g
%———<CH2)d—N - N—@ 2)-5-——3
%——-(CHQ)(T-—N .('CHz)e_ %
10
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% (CHa)y /— N\> Imo (CHy) S

° 3

wherein d and e are independently 0, 1, 2, 3,4, 5,6, 7 or 8/ and Ry is

selected from hydrogen, C;-Cg alkyl, C,-Cg alkenyl, C,-{s alkynyl and C3-Cs

cycloalkyl.
5
19. A compound of claim 15, wherein C is ~C(O)N(H)OF.
20. A compound of claim 1, represented by formula or XXI;
10
15



R is selected from absent, hydrogen, hydroxy, amino, halogen, alkogy,
alkylamino, dialkylamino, CF;, CN, NO,, sulfonyl, acyl, aliphatic,
aliphatic, aryl, substituted aryl, heteroaryl, substituted héteroaryl
and substituted heterocyclic;
5 My is absent, O, S, NRg, C,-Cq alkyl, C;-Cq alkenyl, C5-Ce alkynyl, aryl,
heteroaryl, heterocyclic, SO, SO; or C=0; M; is absent, Cis alkyl, O, NRg,
heterocyclic, aryl, heteroaryl, or C=0; M3 is absent, O, NHs, S, SO, SO2, CO, C;-
Cs alkyl, C-Cg alkenyl, C,-Ce alkynyl, aryl, heteroaryl, pr hetcrocyclic_; M, is
absent, O, NRg, hcfcroalyl, heterocyclic or aryl; and M is absent, Ci-Cs alkyl,

10 C,-Cs alkenyl, C,-Csalkynyl, heteroaryl, heterocyclid or aryl.

21. A compound of claim 20, wherein G is selecte from the group below:

NN : Nj N § ' N
SR X
(Ra)m (R3)m (Ra)m (Rs)m

thrcin Rz, Rg and m havefthe meanings set forth in claim 6.

15 B
22. A compound of claim 21, ) herein m is 1 and R; is selected from the group
consisting of hydroxy, h . roxymethyl, amino, acylafnino, acetylamino and
methylamino.

20 23. A compound of clajm 1, represented by formula XXII or XXIII;
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AN %
Ju
O
Formula XXII
G
wW(Rg) ( >
NG
N
)y
O

Formula _
wherein Gy, Ga, 1, p, Ry, Ry, Rf, Rg are as defined in claim 1;
t, v and w are independently §, 1, 2 or 3;
uis0,1,2,3,4,5,6,70or 8
mis0,1,20r3;
G418 NRg, Sor O;
Gs is absent, C;-Cy al
$(0), SO, N(Ry), C{O);
Gy is selected frond CR; or NRg;
—CR;, -NRg, S or O; and

1 or a C;-Cg alkyl interrupted by one or more O, S,

Gy is selected fr
Rsand Rg are yhdependently selected from absent, hydrogen, hydroxy, amino,
halogen, alkgky, alkylamino, dialkylamino, CFz, CN, NO,, sulfonyl, acyl,

aliphatic, sybstituted aliphatic, aryl, substituted aryl, heteroaryl, substituted
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24. A compound of claim 23, wherein G; is selected from the group belgw:

:

5  25. A compound of claim 24, wherein m is 1 and
‘methylamino.

26. A compound of claim 1 represented by §

Gy
i J (Ri)n

“N

4 X

w(Rg) | N
HO— 4 N G,
(Ro)p
10 0)

Formula XXIV
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Formula XXV
wherein Gy, Gy, n, p, R;, Ry and Ry are as defined/in claim 1;
w and m are each independently 0, 1, 2 or 3; '
5 uis0,1,2,3,4,5,6,70r8§;
Gy is NRg, S or O;
Gs is absent, C,-Cg alkyl or a C,-Cg alkyl ¢
S(0), SO,, N(Rg), C(O),

R; and R4 are independently selected Afrom absent, hydrogen, hydroxy,

i terrupted by one or more O, S,

10 amino, halogen, alkoxy, alkylamino,/dialkylamino, CF3, CN, NO;, sulfonyl,

acyl, aliphatic, substituted aliphatig/, aryl, substituted aryl, hcterdaryl,
substituted heteroaryl, héterocyc fc, and substituted heterocyclic; and
R is selected from absent, hyd 6gen, hydroxy, amino, halogen, alkoxy,
alkylamino, dialkylamino, CHs, CN, NO,, sulfonyl, acyl, aliphatic, substituted
15 aliphatic, aryl, substituted afyl, heteroaryl, substituted heteroa'ryl,

heterocyclic, and substituged heterocyclic.
27. A compound of claim 26/ wherein G; is selected from the group below:

NP PN
Wy

(R3)m (Rz)m (R3)m

§ §
!
/ N/\ RBN\///
R8 (Ra)m (R)m
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wherein Rs, Rs and m have the meanings set forth in claim 6.
28. A compound of claim 27, wherein m is 1 and R is selected froph the group
consisting of hydroxy, hydroxymethyl, amino, acylamino, acej

5 methylamino.

29. A compound according to Claim 1 selected from the compounds delineated in
Table A or a gcometric isomer, cnantiomer, diastercomgr, racecmate,
pharmaceutically acceptable salt, or prodrug thereof:

10 Table A

Compound No. S7ﬂcture

o
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HO'
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30.

31.

32.

33.

34.

A method of treating a PI3K related disgase or disorder in a subject in need
thereof, the method comprising admingstering to the subject a therapeutically
effective amount of the pharmaceutigal compositioh of claim 30.

The method of claim 31, wherein/said PI3K related discase or disorder is a cell

proliferative disorder.

The method of claim 32, whlrein said cell proliferativ‘e:disorder is selected from
the group consisting of papilloma, blastoglioma, Kaposi's sarcoma, melanoma,
non-small cell lung cancfr, ovarian cancer, prostate cancer, squamous cell
carcinoma, astrocytom, head cancer, neck cancer, bladder cancer, breast cancer,
lung cancer, colorecthl cancer, thyroid cancer, pancreatic cancer, gastric cancer,
hepatocellular carcfnoma, leukemia, lymphoma, Hodgkin's disease and Burkitt's

discase.

A method of tfeating an mTOR-mediated disease comprising administering to a

. . \ - o . .
subject in nged thereof a pharmaceutical composition of claim 30.

.
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35. A mcthod of treating an HDAC-mediated discasc comprising admjhistering to a

subject in need thereof a pharmaceutical composition of claim 3¢/

36. A method of treating both PI3K and HDAC mediated discases comprising

administering to a subject in need thereof a pharmaceutical Lomposition of claim




WE CLAIM:

1. A compound represented by formula (X1V) or (XV):

Glﬁ
[ ) (Rpn Gl\
N [ (Ryn

N

4

/64 ‘ TSN / N
CBA \ N)\Gz CiB/\G/ | N)\

G2
(R2)p (Ro)p

(XIV) (XV)
or a pharmaceutically acceptable salt thereof,
B isastraight- or branched-, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, arylalkyl, arylakenyl, arylalkynyl,
heteroarylalkyl, heteroarylalkenyl, heteroarylakynyl, heterocyclylakyl,
heterocyclylakenyl, heterocyclylalkynyl, aryl, heteroaryl, heterocyclyl, cycloakyl,
cycloakenyl, alkylarylalkyl, alkylarylalkenyl, alkylarylalkynyl, alkenylarylakyl,
alkenylarylalkenyl, akenylarylakynyl, alkynylarylalkyl, akynylarylalkenyl,
alkynylarylakynyl, alkylheteroarylalkyl, alkylheteroarylalkenyl, alkylheteroarylakynyl,
alkenylheteroarylakyl, alkenylheteroarylalkenyl, alkenylheteroarylalkynyl,
alkynylheteroarylalkyl, alkynylheteroarylalkenyl, alkynylheteroarylakynyl,
alkylheterocyclylakyl, alkylheterocyclylakenyl, alkylhererocyclylakynyl,
alkenylheterocyclylalkyl, alkenylheterocyclylalkenyl, alkenylheterocyclylalkynyl,
alkynylheterocyclylakyl, alkynylheterocyclylakenyl, alkynylheterocyclylalkynyl,
alkylaryl, akenylaryl, akynylaryl, akylheteroaryl, alkenylheteroaryl, or alkynylheteroaryl,
in which one or more methylenes can be interrupted or terminated by O, S, S(O), SO,
N(Rsg), C(O), aryl, heteroaryl, or heterocyclic;
niso, 1,2, 3or 4,
pisOor 1;
G1iSCHRy, S, O, NRigor NS(O)2R1o,
G2 is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl or, substituted
or unsubstituted heterocyclic;
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each Ry and Rz isindependently hydroxy, amino, halogen, alkoxy, alkylamino,
diakylamino, CFs, CN, NO, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or
heterocyclic;

each Rg is independently hydrogen, acyl, or aliphatic of 4 to 12 atoms;,

R1o is hydrogen, hydroxy, amino, alkoxy, akylamino, dialkylamino, sulfonyl, acyl,
aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;

GsisS; and
Cis
o)
HO\T/ﬂzé
Ras ; where Rss is hydrogen or C;-C s-alkyl.
2. The compound of claim 1 wherein G2 is

\

Rg
-

(Ry)m

wherein:

Rz is hydroxy, amino, halogen, alkoxy, akylamino, dialkylamino, CFs, CN, NO, sulfonyl,
acyl, aiphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; and
misO, 1,2 or 3.

3. The compound of claim 1, wherein Gz is

(Rz)m (Rz)m (Rm (Rz)m

N Y
S S
(Rgm (Rg)m Rg (Ram (R9m_

<7
\
\/



wherein each Rz is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CFs, CN,
NO., sulfonyl, acyl, aiphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;
misO,1,2or 3; and

Rs is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

4. The compound of claim 1, wherein Gz is

(Rz)m (Rz)m (Rym (Rz)m

% :
: AN : Ne r\\ —
OISR P

(Rgm (Rg)m Rg (Rg)m (Rg)m
wherein mis 1 and Rz is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.

5. The compound of any one of claims 1 to 4, wherein B is straight chain C>-Cyo alkyl, Co-
Cio akenyl, C>-Cyo akynyl, C1-Cyo adkoxy, alkoxyCi-Cioakoxy, Ci1-Cio alkylamino,
alkoxyCi-Cyoalkylamino, Ci-Cio akylcarbonylamino, Ci1-Cio alkylaminocarbonyl,
aryloxyCi-Cioalkoxy, aryloxyCi-Cioalkylamino, aryloxyCi-Ciealkylamino carbonyl, Ci-
Cio-akylaminoa kylaminocarbonyl, C1-Cio akyl (N-alkyl)aminoal kyl-aminocarbonyl,
alkylaminoalkylamino, alkylcarbonylaminoa kylamino, alkyl (N-akyl)aminoalkylamino,
(N-alkyl)akylcarbonylaminoa kylamino, alkylaminoalkyl, alkylaminoal kylaminoalkyl,
alkylpiperazinoalkyl, piperazinoalkyl, alkylpiperazino, akenylaryloxyCi-Cioalkoxy,
alkenylarylaminoCi-Cioakoxy, akenylaryllalkylaminoCi-Cioalkoxy, alkenylaryloxyCi-
Cuoalkylamino, akenylaryloxyCi-Cioa kylaminocarbonyl, piperazinoakylaryl,

heteroaryl C1-Cioalkyl, heteroaryl Cz-Caoa kenyl, heteroaryl Cz-Caoa kynyl, heteroaryl Ci-
Cioalkylamino, heteroaryl C1-Cioalkoxy, heteroaryloxyCi-Cioa kyl, heteroaryloxyCo-
Cioakenyl, heteroaryloxyC,-Cioakynyl, heteroaryloxyCi-Cioa kylamino or

heteroaryl oxyCi-Cioal koxy.

6. The compound of claim 1, represented by formula (XI1V):
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S

N

CTO

N\

C‘B/\»\ A
(Ro)p

(X1V)
wherein G, Gz, n, p, B, C, R1, R2 and Rg are as defined in claim 1.

7. The compound of claim 6 wherein G2 is

Rg

(Rz)m

wherein:

Rz is hydroxy, amino, halogen, alkoxy, akylamino, dialkylamino, CFs, CN, NO, sulfonyl,
acyl, aiphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; and
misO, 1, 2or 3.

8. The compound of claim 6, wherein Gz is

(Rz)m (Rz)m (Rm (Rz)m

e e Y o
SRR
(Rz)m (Rz)m 8 13 (Rgm

/

wherein each Rz is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CFs, CN,
NO, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;

misO, 1, 2 or 3; and
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Rs is hydrogen, acyl, or aliphatic of 4 to 12 atoms.
9. The compound of claim 6, wherein Gz is

(Rz)m (Rz)m (RyIm (Rz)m

3 :
| /
\E\;\J | ij | N/\ or RSQ
(Rgm (Rg)m Rg (Rg)m (Rgm

X J

wherein mis 1 and Rz is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or
methylamino.

10.  Thecompound of any one of claims 1, 2, 3,4, 6, 7, 8or 9, wherein B is

N Tloo
% (CHx)g C \> N (CHy)g %

N

R100 O R100

R100 |
%—(CHZHN—% %’_(CHz)cT’L_(CHz)e_é g—(CHz)d'C—N—E

Ripo O

N S O SN s SN

%_(CHz)d'S (CHy)g % %_(CHZ)(TO_(CHZ)e_é
Rioo O ) R100

%—(CHZ)G—N—C—(CHZ)e—g %—(CHZ)G—L—IL—(CHZ)e—%
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%—(CHg)d—N N—(CHg)e—% %—(CHz)d—N (CHz)e—%

é_(CHz N_(CHz)e_%

% (CHo)g CN\>—N N—(CHz)e—% .

e OOt

wherein d and e are independently 0, 1, 2, 3, 4, 5, 6, 7 or 8; and Rio is hydrogen, C1-Cs
alkyl, Co-Cg dkenyl, C>-Cg akynyl or Cs-Cg cycloakyl.

The compound of claim 10, wherein B is

R100
—(Csz—<: \\ rL (CH)g %

wherein Rioo is hydrogen or methyl.

12. A compound represented by Formula (XX):

Gl\
[ (Rpn
=

R33 R32
Ras— Yo
4 Y 2 M —M4-M3‘M27M1 \ )\
W (R2)p
(XX)
wheren;
nisO, 1, 2, 3or4;

240



pisOor1;

G1iSCHRy, S, O, NRigor NS(O)2R1o,

Go is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl or, substituted
or unsubstituted heterocyclic;

GsisSorG;

each Ry and Rz isindependently hydroxy, amino, halogen, alkoxy, alkylamino,
dialkylamino, CFs, CN, NOg, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic, or substituted heterocyclic;

each Rg isindependently hydrogen, acyl, or aliphatic of 4 to 12 atoms;

Riois hydrogen, hydroxy, amino, alkoxy, alkylamino, dialkylamino, sulfonyl, acyl,
aiphatic of 4 to 12 atoms, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, or Rzis hydroxy, amino, halogen, alkoxy, akylamino, dialkylamino, CFs, CN,
NO., sulfonyl, acyl, aiphatic of 4 to 12 atoms, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, or substituted heterocyclic;

Razz isH or C1-Ce-alkyl,;

R34 isOH;

W isO;

Y2 and Rs are both absent;

ZisN;

M1 isabsent, O, S, NRg, C1-Ce alkyl, Co-Cs akenyl, Co-Cs alkynyl, aryl, heteroaryl,
heterocyclic, SO, SO, or C=0; M2 is absent, C1-Cs akyl, O, NRs, heterocyclic, aryl,
heteroaryl, or C=0; Mz isabsent, O, NRg, S, SO, SO2, CO, C:-Cs akyl, Co-Ce dkenyl, Co-
Cs dkynyl, aryl, heteroaryl, or heterocyclic; M4 is absent, O, NRs, heteroaryl, heterocyclic
or aryl; and Ms is Ci1-Cg alkyl, C>-Cg dkenyl, C>-Cgalkynyl, heteroaryl, heterocyclic or
aryl.

13.  Thecompound of claim 12 wherein G is

-

(Rz)m

wherein:
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Rz is hydroxy, amino, halogen, alkoxy, akylamino, dialkylamino, CFs, CN, NO, sulfonyl,
acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; and
misO, 1, 2or 3.

14.  The compound of claim 12, wherein Gy is

EQ E\Q ’E ‘ /\KJN %QN

(Ry)m (Rg)m (Rym (Rg)m
SN N % N
LN IR S

Nx ) ~NF ! N 8 \7\

(Rg)m (Ra)m Rg (Ram (R9m_

wherein each Rz is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CFs, CN,
NO., sulfonyl, acyl, aiphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;

misO, 1, 2or 3; and

Rs is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

15.  Thecompound of claim 12, wherein Gz is

(Rg)m (RgIm (Rym 7 (RgIm

| Yy L e
N ——

\E\;\/J ) '\hv\j ' N/\ o RBNVK

(Rym (Rym Rg (Rgm (Rym
wherein mis 1 and Rz is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.

16. A compound of claim 1, represented by Formula (XXI1):
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[ j (Ryn

(XXI11)
wherein G, Gz, n, p, Ry, Re, and Rg are as defined in claim 1,
t, v and w are independently O, 1, 2 or 3;
uis0,1,2,3,4,56,7o0r8;
GsisSorG;
Gs is absent, C1-Cg akyl or a C1-Cg alkyl interrupted by one or more O, S, S(O), SO,
N(Rs), C(O);
GesiSCRyOr N;
G7is—CHRy, -NRs, Sor O; and
Rs and Rs are independently hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino,
CFs, CN, NO», sulfonyl, acyl, aiphatic, substituted aiphatic, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic, or substituted heterocyclic.

17.  Thecompound of claim 14 wherein G2 is

R

(Rz)m

wherein:

Rz is hydroxy, amino, halogen, alkoxy, akylamino, dialkylamino, CFs, CN, NO, sulfonyl,
acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; and
misO, 1, 2or 3.

18.  Thecompound of claim 16, wherein Gy is
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(Rz)m (Rz)m (Rm (Rz)m

% :
SN N _
N p . m
IAN\J , NV\j N T X
(Rgm (Rg)m s (R (R9m_

/

wherein each Rz is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CFs, CN,
NO, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;
misO, 1, 2or 3; and

Rs is hydrogen, acyl, or aliphatic of 4 to 12 atoms.
19.  Thecompound of claim 16, wherein G2 is

(Rz)m (Rz)m (Rym (Rz)m

% :
§ NN %Y r\ —
| f
\E\:\J | ij | N/\ or RSQ
(Rgm (Rg)m Rg (Rg)m (Rg)m

X J

wherein mis 1 and Rz is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or
methylamino.

20. A compound of claim 1 represented by formula XXI1V:
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G

[ l\
(Ry)n
N)

ey o \N

HO— [ w‘ \ / G,

)\Z/ (R2)p

@)

(XXIV),

wherein G, Gz, n, p, Ry, R2and Rg are as defined in claim 1;
wis0,1,2o0r3;
uis0,1,2,3,4,56,7o0r8;
GsisSorG;

Gs is absent, C1-Cg akyl or a C1-Cg alkyl interrupted by one or more O, S, S(O), SO,
N(Res), and C(O); and

each Rs is amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO», sulfonyl, acyl,
aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic.

21. A compound of claim 20, wherein:

G1isO;

Gzis optionally substituted phenyl, pyridyl, pyrimidyl,
indazolyl, pyrrolyl or benzimidazolyl;

Gs is—N(Rs)-C1-Cs-akyl; and

uisO.

22, The compound of claim 20 or claim 21 wherein Gz is

(Rz)m '

wherein:
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Rz is hydroxy, amino, halogen, alkoxy, akylamino, dialkylamino, CFs, CN, NO, sulfonyl,
acyl, aiphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; and
misO, 1, 2or 3.

23. A compound of claim 20 or claim 21, wherein G2 is

(Rz)m (RgIm (Rym (Rz)m

: :
NN N -
SNy DY LD
\Q\/J ’ Nv\j ’ Q/\R m RBNV\
(Rym (Ry)m s (Ra) (Rm

/

wherein each Rz is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CFs, CN,
NO, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;
misO, 1, 2 or 3; and

Rs is hydrogen, acyl, or aliphatic of 4 to 12 atoms.
24.  The compound of claim 20 or 21, wherein G2 is

(Rg)m (RgIm (Rym (RgIm

NP | N

(Rgm (Rg)m Rg (Rgm (Rg)m

/Z

wherein mis 1 and Rs is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or
methylamino.

25. A compound selected from the compounds set forth in Table A:
Table A
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Compound No. | Structure

10 [Oj

HO-NH

11 [j

12 [:‘j

HO—NH
13 ©
L]
S ~p N
\ | = NH

14 HO,
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15

16

17

18

ZT

HO e}

19

20
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21 [Oj
N
S \N ___N\
o) o _ NH
M N
HO-N
22 [Oj
N
S SN ,_N\
o _L f NH
H‘(\/_/ N
N
HO o)
23 [Oj
N
S N ,N\
OMO \ | 7 N
N \[ S}
HO-N
H
24 [Oj
N
S SN ,N\
o 4l\[:f£rNH
N
H‘(_/\/_/
N
HO [o)
- 8
N
H S~NTN =N
NN |N/ NH
,Hﬂo
HO e}
26 o]
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27 [0]
N
H S~"N =N
N L f NH
‘(_/\/_% N
H
N
HO (o)
28 [0]
N
H S SN =N
N NH
O»_/_/\/_(\O N
HO-N
41 [Oj
N
N\ NH
HO \([)]/\/\” 7
42 [Oj
N
(e} S N —N
H0~NJK/\/\N \ | _ NH
H H N
43 [0]
N
H /\Gf’\l =N
“ ®
N
[e) S SN —N
HO‘HJK/\/\/\N \ |N/ NH
H
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45

)
H S AN _,N\
Ho NN\ | _ NH
0 N
N
o S | XN ,N\
/7 N\ 7 NH
HO—N
47
HO O
HN'/?_\
N /N (0)
ey ()
d \ NA f NH
48 HO, o]
__ 0
\ /N Q—_l\l} /N‘NH
N
N —N
S\’
Q QN b
N
H
49 HO, o]
\ /N <—_N> /N‘NH
N
N —N
s\ 7
QX *b
N
\
50 0
®
HO~-NH S— X\ N
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51 HQ 9
HN
N\ /N 0
N
%”O %
N\ S XN N
0//8\\0 \ 'N/l f NH
52 HO O
N
__ 0
\ N _> N_
N—/<N <—N N Z NH
S /
Q 9 *b
o
53 HO, O
HN o
N\ /N [j
N N
L Z NH
N
> )
N N
_ N =N
HO-NH N S IN/ NH
55 HO\ Qo O
O
- N
N\ /N
N
—<HN S I\N "N\
N\ ~ NH
N
56 Ho 9 0
O
- N
N\ /N
/N N | P NH
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57 o P o
e
\ /N N
N'ﬁ S XN _—N
0 N\ | P NH
N
58 o
o ()
=N N
HO—N =N MY SNy _N
. o— I _ NH
N
59 0
o N/ [ ]
= N
Ho-N  \=N \—\O s | SN =N
_ NH
N
60
61
62
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63

65

66

67

68
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69

70
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OH
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97

98 [Oj
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HON}_CN>7< )\(g(
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99 [Oj
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H

260




103 [O
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HO~ WN \ N/ NH
o) CHs
104 0
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HN
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N
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109

110 [Oj
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O, N
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N
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Yon N | Y
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NH2
111 [Oj
N
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HO-N N _ ITIH
112 o)
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S |\
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H
113 [Oj
N
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114 [Oj
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HO—N =N N |
H N/ | XN
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116 [Oj
N
T
N
O B
HO—NH N N/ N/
N
117 [Oj
N \
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HO— NH —N A\ ‘
N
Co
118 [0]
N
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119 [oj
N
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HN N
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J N )
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121 [Oj
N
o " S | SN
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H N 3
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)
o N S | AN
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o)
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o N S | XN
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N ~N
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127
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/
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215 o}
o ) @
\
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N

H,

or a pharmaceutically acceptable salt thereof.

26. A compound of the formula:

O

HO

L)
(0] N
H A ,l\lH

or a pharmaceutically acceptable salt thereof.

27. A compound of the formula:

(0]

or a pharmaceutically acceptable salt thereof.
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28. A pharmaceutical composition comprising a compound of any one of claims 1 to

27 and a pharmaceutically acceptable carrier.

29. Use of a compound of any one of claims 1 to 27 in the manufacture of a

medicament for treating a PI3K related disease or disorder in a subject in need thereof.

30. The use of claim 29, wherein the disease or disorder isacell proliferative disorder.

31 The use of claim 30, wherein the disease or disorder is papilloma, glioblastoma,
Kaposi's sarcoma, melanoma, non-small cell lung cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, astrocytoma, head cancer, neck cancer, bladder cancer, breast
cancer, lung cancer, colorectal cancer, thyroid cancer, pancreatic cancer, gastric cancer,

hepatocellular carcinoma, leukemia, lymphoma, Hodgkin's disease or Burkitt's disease.

32. Use of acompound of any one of clams 1 to 27 in the manufacture of a
medicament for treating an HDAC-mediated disease in a subject in need thereof.

33. Use of a compound of any one of claims 1 to 27 in the manufacture of a
medicament for treating a disease mediated by both PISK and HDAC in a subject in need
thereof.

34. A compound of any one of claims 1 to 27 for usein treating a PI3K related disease
or disorder in a subject in need thereof.

35.  Thecompound for use of claim 34, wherein the disease or disorder is a cell

proliferative disorder.

36.  Thecompound for use of claim 35, wherein the disease or disorder is papilloma,
glioblastoma, Kaposi's sarcoma, melanoma, non-small cell lung cancer, ovarian cancer,
prostate cancer, squamous cell carcinoma, astrocytoma, head cancer, neck cancer, bladder
cancer, breast cancer, lung cancer, colorectal cancer, thyroid cancer, pancreatic cancer,
gastric cancer, hepatocellular carcinoma, leukemia, lymphoma, Hodgkin's disease or
Burkitt's disease.
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37. A compound of any one of claims 1 to 27 for use in treating an HDAC-mediated
disease in a subject in need thereof.

38. A compound of any one of claims 1 to 27 for usein treating a disease mediated by
both PI3K and HDAC in a subject in need thereof.
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