WE CLAIM:

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

-Gy

( jj-—(Ron i//GK‘
\N/ k ”j’""“"(ROn

\T/

A

X 75 a0

C-B N \N \Gz P Gs \N// \G
(Rop (Ra)p
(X1V) (XV)

or a pharmaceutically acceptable salt thereof,

B is a straight- or branched-, substituted or unsubstftuted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, aryfalkyl, arylalkenyl, arylalkynyl,
heteroarylalkyl, heteroarylalkenyl, heteroarylalfynyl, heterocyclylalkyl,
heterocyclylalkenyl, heterocyclylalkynyl, ary}, heteroaryl, heterocyclyl, cycloalkyl,
cycloalkenyl, alkylarylalkyl, alkylarylalkenyl, alkylarylalkynyl, alkenylarylalkyl,
alkenylarylalkenyl, alkenylarylalkynyl, alfynylarylalkyl, alkynylarylalkenyl,
alkynylarylalkynyl, alkylheteroarylalkylf alkylheteroarylalkenyl, alkylheteroarylalkynyl,
alkenylheteroarylalkyl, alkenylheteroafylalkenyl, alkenylheteroarylalkynyl,
alkynylheteroarylalkyl, alkynylheterparylalkenyl, alkynylheteroarylalkynyl,
alkylheterocyclylalkyl, alkylheterofyclylalkenyl, alkylhererocyclylalkynyl,
alkenylheterocyclylalkyl, alkenyjheterocyclylalkenyl, alkenylheterocyclylalkynyl,
alkynylheterocyclylalkyl, alkypfylheterocyclylalkenyl, alkynylheterocyclylalkynyl,
alkylaryl, alkenylaryl, alkynyfaryl, alkylheteroaryl, alkenylheteroaryl, or alkynylheteroaryl,
in which one or more methylenes can be interrupted or terminated by O, S, S(O), SO»,
N(Rs), C(O), aryl, heterogfyl, or heterocyclic;

nis0,1,2,3or4;

pisOorl;

Gy is CHRY, S, O, NRoor NS(O)2R 0

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

or unsubstituted Jieterocyclic;
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each Ry and R; 1s independently hydroxy, amino, halogen, alkoxy, allfylamino,
dialkylamino, CF3, CN, NO,, sulfonyl, acyl, aliphatic of 4 to 12 atorfs, aryl, heteroaryl or
heterocyclic;
each Rg is independently hydrogen, acyl, or aliphatic of 4 to 12 afoms;
Rio is hydrogen, hydroxy, amino, alkoxy, alkylamino, dialkylaghino, sulfonyl, acyl,

aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;

Gs 1s S; and
Cis
I
HO.
N
Rss ; where R33 1s hydrogen or C,-C g-alkyl.
2. The compound of claim 1 wherein G is

(Ra)m ,
wherein:

------------ represents a single or double Wond;

Rs is hydroxy, amino, halogen, alfoxy, alkylamino, dialkylamino, CF3, CN, NO», sulfonyl,
acyl, aliphatic of 4 to 12 atoms, gryl, heteroaryl or heterocyclic; and
mis 0, 1,2 or3.

3. The compound of claim/l, wherein G2 is

% % \N % X
| | /\/J g
Rym Rym (Rym
s 5 N
B )
oo R8Nv<
(Ra)m Rg (Rs)m (Ry)m



wherein each R3is hydroxyl, amino, halogen, alkoxy, alkylamino, diajkylamino, CF3, CN,
NO», sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heferocyclic;
mis 0, 1,2 or3;and

Rs 1s hydrogen, acyl, or aliphatic of 4 to 12 atoms.

4. The compound of claim 1, wherein G is

:

(Rg)m (Rg)m (Rg)m
PN N % N
AN OIS 7

S IRy AL

(Rg)m (Rg)m R (Ry)m

wherein m is 1 and R3 is hydroxy, hydroxyghethyl, amino, acylamino, acetylamino or

methylamino.

5. The compound of any one of claimg 1 to 4, wherein B is straight chain C,-Cj¢ alkyl, C»-
Cio alkenyl, C2-C)g alkynyl, C;-Cio glkoxy, alkoxyCi-Cioalkoxy, Ci-Cio alkylamino,
alkoxyCi-Cioalkylamino, Ci-Cjo alKylcarbonylamino, C;-Cjg alkylaminocarbonyl,
aryloxyCi-Cjoalkoxy, aryloxyCi-Loalkylamino, aryloxyC;-Cioalkylamino carbonyl, C-
Cio-alkylaminoalkylaminocarbghyl, C,-C¢ alkyl(N-alkyl)aminoalkyl-aminocarbonyl,
alkylaminoalkylamino, alkylcArbonylaminoalkylamino, alkyl(N-alkyl)aminoalkylamino,
(N-alkyl)alkylcarbonylaminpalkylamino, alkylaminoalkyl, alkylaminoalkylaminoalkyl,
alkylpiperazinoalkyl, pipgrazinoalkyl, alkylpiperazino, alkenylaryloxyC;-Cioalkoxy,
alkenylarylaminoC,-Coflkoxy, alkenylaryllalkylaminoC,-Cjoalkoxy, alkenylaryloxyC;-
Cioalkylamino, alkenyjaryloxyC;-Cjpalkylaminocarbonyl, piperazinoalkylaryl,
heteroarylC-Cioalkyl, heteroarylC,-Coalkenyl, heteroarylC,-Cjoalkynyl, heteroarylC;-
Cioalkylamino, hetfroarylC|-Cioalkoxy, heteroaryloxyC,-Cpalkyl, heteroaryloxyCs-

Cioalkenyl, hetergaryloxyCz-Cioalkynyl, heteroaryloxyC;-Cjoalkylamino or
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(XIV)

wherein Gy, Go, n, p, B, C, Ry, Ry and Rg are as defined iA claim 1.

7. The compound of claim 6 wherein Gz 1s
Rg
=N
s \\\1'/” -

wherein:

""""""" represents a single or double bond,
R3 is hydroxy, amino, halogen, alkoxy/alkylamino, dialkylamino, CF3, CN, NO>, sulfonyl,

acyl, aliphatic of 4 to 12 atoms, aryl, icteroaryl or heterocyclic; and

mis0,1,2or3.

8. The compound of claim 6, wjerein G is

(Rgm (Rg)m

mis0,1,2



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

9. The compound of claim 6, wherein G» is

(Ra)m (R3)m (R3)m

wherein m is 1 and R3 is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.
10. The compound of any one of claims/, 2, 3, 4, 6, 7, 8 or 9, wherein B is
% (CH2)g (CHa)g %
Ri0o | O Rigo

%—(CHz)d—S Ha)3 % %M(Cth—o (CHy)3 g

2 >

O O R100

%—(CHZ)d—N Cl:——(CHz)e——% %—“———-(CHQH—LI———N—(CHZ)G g

K b
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%———(CHQ)G—N

12.
Tsz
Ry~ &
W
wherein;

nis 0,1, 2, 3for4;
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pisOorl;

Gy 1s CHRy, S, O, NRjgor NS(O)2R 0.

G2 1s substituted or unsubstituted aryl, substituted or unsubstitutedfheteroaryl or, substituted
or unsubstituted heterocyclic;
Gai1s Sor O;

each Ry and R2 1s independently hydroxy, amino, halogen, afkoxy, alkylamino,
dialkylamino, CF3, CN, NO2, sulfonyl, acyl, aliphatic of 4 0 12 atoms, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic, or sybstituted heterocyclic;

each Rg is independently hydrogen, acyl, or aliphatic off4 to 12 atoms;

Rjo is hydrogen, hydroxy, amino, alkoxy, alkylaming/ dialkylamino, sulfonyl, acyl,
aliphatic of 4 to 12 atoms, aryl, substituted aryl, hetgroaryl, substituted heteroaryl,
heterocyclic, or R3 1s hydroxy, amino, halogen, allfoxy, alkylamino, dialkylamino, CF3, CN,
NOa», sulfonyl, acyl, aliphatic of 4 to 12 atoms, g#ryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, or substituted heterocfclic; |

Rssz is H or C-Cg-alkyl;

R34 1s OH;

Wis O;

Y, and R32 are both absent;

Z1s N;

M is absent, O, S, NRg, C;-Cs alky;
heterocyclic, SO, SO, or C=0; M/ is absent, Ci-Cy alkyl, O, NRgs, heterocyclic, aryl,

0, NRg, S, SO, SO2, CO, C)-Cy alkyl, C2-C alkenyl, Ca-

, C2-Cg alkenyl, C»-Cq alkynyl, aryl, heteroaryl,

heteroaryl, or C=0; M3 is abse
Cs alkynyl, aryl, heteroaryl, ogfheterocyclic; My is absent, O, NRg, heteroaryl, heterocyclic

or aryl; and Ms is C;-Cg alkgl, C>-Cs alkenyl, C2-Cgalkynyl, heteroaryl, heterocyclic or

aryl.
13. The compound pf claim 12 wherein G is
wherein:
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———————————— represents a single or double bOHd;

R3 1s hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino,

acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; a

mis0,1,2or3.

14. The compound of claim 12, wherein G is
: N PN : N
N IQ |
(Ry)m (Rg)m ’ (Rgm

(Rg)m (Rz)m (Rz)m ,

wherein each Rj3 is hydroxyl, amino, haloge

NOg, sulfonyl, acyl, aliphatic of 4 to 12 atgfns, aryl, heteroaryl or heterocyclic;

mis0,1,2or3;and

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

15. The compound of claim 12, fvherein G is
\Q ’ I&K ? /\/J w b
(Rz)m (Rg)m 7 (Rz)m
% :
L
NX ’ ; N/\ o RgN\&K
(Ra)m Ra)m Rg (Ram (Ry)m

wherein m is 1 and/R3 is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.

16. A cofnpound of claim 1, represented by Formula (XXII):
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-
|
o Ry
R )t |
W( 6)\/«N\\ | - y 64\
HO- YT Gg { |
CONH R . /\\/\
N Gs °
/(;/) iy (Ro)p
g
(XXID)

wherein Gy, Gz, n, p, Ri, Rz, and Rg are as defined in cjaim 1;
t, v.and w are independently 0, 1, 2 or 3;
uis0,1,2,3,4,5,6,7or8;

GsisSorO;

Gs is absent, C1-Cg alkyl or a C;-Cg alkyl inte
N(Rs), C(O);

Gs is CRj or N;

G71s —CHR|, -NRg, S or O; and

pted by one or more O, S, S(O), SO»,

Rsand Re are independently hydroxy, anfino, halogen, alkoxy, alkylamino, dialkylamino,
CF;, CN, NOy, sulfonyl, acyl, aliphatig/ substituted aliphatic, aryl, substituted aryl,

heteroaryl, substituted heteroaryl, heferocyclic, or substituted heterocyclic.

17. The compound of claim 1A wherein G is
R
(Ra)m
wherein:

=== represents a siygle or double bond;

R3 is hydroxy, amyho, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO», sulfonyl,
acyl, aliphatic of A to 12 atoms, aryl, heteroaryl or heterocyclic; and
mis0,1,2o0r3

18.  ThefLompound of claim 16, wherein Gz is
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NN PN
N /N
Q h‘lv\j X

wherein each Rj is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

NOz, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, hfteroaryl or heterocyclic;
mis 0, 1,2 or 3; and

Rs 1s hydrogen, acyl, or aliphatic of 4 to 12 atoms

19.  The compound of claim 16, wherein G{is
X : | Nj N : | oS
. X N
Rom (Rym (Ry)m
N\/J X TRX
(Ry)m (R g (Rgm (Ra)m

wherein m is 1 and R3 is hydrgixy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.

20. A compound of ¢faim 1 represented by formula XXIV:
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N
Gy X
W(Re) O
_N X
HO— 4 [\ \F% N N)\Gz
(N (Ra2)p

(XX1V),
wherein G, G2, n, p, Ry, Rz and Rg are as defined in ¢faim 1;
wis 0,1, 2 or 3;
uis0,1,2,3,4,5,6,7or8;
Gsis S or O;
Gs 1s absent, C;-Cg alkyl or a C;-Cy alkyl inter
N(Rg), and C(O); and

pted by one or more O, S, S(0O), SO,
each R 1s amino, halogen, alkoxy, alkylamfino, dialkylamino, CF3, CN, NO, sulfonyl, acyl,

aliphatic of 4 to 12 atoms, aryl, heteroaryf or heterocyclic.

21. A compound of claim 20, whefein:
Giis O;

G2 1s optionally substituted pheny), pyridyl, pyrimidyl,
indazolyl, pyrrolyl or benzimidagolyl;

Gs 1s =N(Rg)-C-Cy-alkyl; and

uis 0.

22. The compound of claim 20 or claim 21 wherein G is
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Rs is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, Cl, CN, NO», sulfonyl,
acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic; and

mis0,1,2or3.

23. A compound of claim 20 or claim 21, wherein G 18

(Ry)m (Rg)m (Rg)m
N N
D Ty O
SO G %
(Ra)m (Ra)m Rs (Ra) (Rg)m

wherein each Rj is hydroxyl, amino, halogen, g#lkoxy, alkylamino, dialkylamino, CF3, CN,

NO2, sulfonyl, acyl, aliphatic of 4 to 12 atomp, aryl, heteroaryl or heterocyclic;

mis O, 1,2 or3; and

Rs is hydrogen, acyl, or aliphatic of 4 to }2 atoms.
24.  The compound of claim 20 orf21, wherein G is
F A % AN AN
N | Y ™
Rom ’ (Rym (Rogm
e~ | 3
) [ 3 P!
NG N R
(Ry)m Rg (Rg)m (Ry)m

wherein m is 1 and Rf is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.

25. A compglund selected from the compounds set forth in Table A:
Table A

246 °



Compound No.

Structure

10
(@)
HO-NH
11
Hd b
12
%y_/_J/—J
HO-NH
13
HN
o [o
)
14 HON
A 0
S
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15 R 0
N &} /N\NH
N -
OH N/ I\O\/H s \ p
N ~
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NN "
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N ™ N
17 [Oj
N
H S Y N\
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H
18
19
20
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214 0

215 o)

or a pharmaceutically acceptable salt therfof.

26. A compound of the formula:

or a pharmaceutically acceptablf salt thereof.

27. A compound of the formula:

X
)\Q
NH,

or a pharmaceutifally acceptable salt thereof.
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28. A pharmaceutical composition comprising a compound of ang 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 planufacture of a
medicament for treating a PI3K related disease or disorder in gfsubject in need thereof.

30. The use of claim 29, wherein the disease or disordgr is a cell proliferative disorder.

31. The use of claim 30, wherein the disease or disprder is papilloma, glioblastoma,
Kaposi's sarcoma, melanoma, non-small cell lung canfer, ovarian cancer, prostate cancer,
squamous cell carcinoma, astrocytoma, head cancerf neck cancer, bladder cancer, breast
cancer, lung cancer, colorectal cancer, thyroid canfer, pancreatic cancer, gastric cancer,
hepatocellular carcinoma, leukemia, lymphoma,/Hodgkin's disease or Burkitt's disease.
32.  Use of a compound of any one of clafins 1 to 27 in the manufacture of a

medicament for treating an HDAC-mediatgd disease in a subject in need thereof.

33. Use of a compound of any one ¢f claims 1 to 27 in the manufacture of a
medicament for treating a disease megliated by both PI3K and HDAC in a subject in need

thereof.

34. A compound of any one pf claims 1 to 27 for use in treating a P13K related disease

or disorder in a subject in need/thereof.

35.  The compound for pise of claim 34, wherein the disease or disorder is a cell

proliferative disorder.

36. The compoung for use of claim 35, wherein the disease or disorder is papilloma,
glioblastoma, Kapo#i's sarcoma, melanoma, non-small cell lung cancer, ovarian cancer,
prostate cancer, sgiamous cell carcinoma, astrocytoma, head cancer, neck cancer, bladder
cancer, breast cghicer, lung cancer, colorectal cancer, thyroid cancer, pancreatic cancer,
gastric cancer /hepatocellular carcinoma, leukemia, lymphoma, Hodgkin's disease or
Burkitt's dis
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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 use in trefiting a disease mediated by

both PI3K and HDAC in a subject in need thereof.




WE CLAIM:

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

l/ G1\‘ (Ry) Gy
RN
o r ——(Ry)n
N .
w
G
PO 20
gB
c-B y\ N G, ch/\GZ\ N 6,
(Ro)p (Rz)p
(XIV) (XV)

or a pharmaceutically acceptable salt thereof,

B is a straight- or branched-, alkyl alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl,
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, heterocyclylalkyl,
heterocyclylalkenyl, heterocyclylalkynyl, aryl, heteroaryl, heterocyclyl, cycloalkyl,
cycloalkenyl, alkylarylalkyl, alkylarylalkenyl, alkylarylalkynyl, alkenylarylalkyl,
alkenylarylalkenyl, alkenylarylalkynyl, alkynylarylalkyl, alkynylarylalkenyl,
alkynylarylalkynyl, alkylheteroarylalkyl, alkylheteroarylalkenyl, alkylheteroarylalkynyl,
alkenylheteroarylalkyl, alkenylheteroarylalkenyl, alkenylheteroarylalkynyl,
alkynylheteroarylalkyl, alkynylheteroarylalkenyl, alkynylheteroarylalkynyl,
alkylheterocyclylalkyl, alkylheterocyclylalkenyl, alkylhererocyclylalkynyl,
alkenylheterocyclylalkyl, alkenylheterocyclylalkenyl, alkenylheterocyclylalkynyl,
alkynylheterocyclylalkyl, alkynylheterocyclylalkenyl, alkynylheterocyclylalkynyl,
alkylaryl, alkenylaryl, alkynylaryl, alkylheteroaryl, alkenylheteroaryl, or
alkynylheteroaryl, in which one or more methylenes can be interrupted or terminated by
0, S, S(0), SO,, N(Rg), C(0), aryl, heteroaryl, or heterocyclic;

nis0,1,2,3or4;

pisOorl;

G;is CHRy, S, O, NRgor NS(O):R .

G, is selected from the groups below:
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(R3)m (R3)m (R3)m (Rz)m
SN N : %
NS VD
N//J NvQ / \ /\ RSNV<

Rg (Rg)m (Rg)m

(Rz)m
wherein

----------- represents a single or double bond;

mis0, 1,2 or3;

each Rs is hydrogen, hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino,
CF3, CN, NOy, sulfonyl, acyl, aliphatic, aliphatic, aryl, heteroaryl or heterocyclyl;
each R; and R; is independently hydroxy, amino, halogen, alkoxy, alkylamino,
dialkylamino, CF3, 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;
Rjp 1s hydrogen, hydroxy, amino, alkoxy, alkylamino, dialkylamino, sulfonyl, acyl,

aliphatic of 4 to 12 atoms, aryl, heteroaryl or heterocyclic;

Gy is S; and
Cis
O
HO\N/H\
-y
Ras ; where R33 is hydrogen or C;-C g-alkyl.
2. The compound of claim 1 wherein G; is
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(Rg)m

3. The compound of claim 1, wherein G; is

:

4. The compound of claim 1, wherein G; is

(Rg)m (Rg)m (Rsm (Rg)m

: | :
: X : N \ —
SRR R
T\T%Ra)m ’ Nv\(%)m | 'gs\”%)m V\ms)m

wherein m is 1 and Rj is hydroxy, hydroxymethyl, amino or methylamino.

5. The compound of any one of claims 1 to 4, wherein B is straight chain C,-Cyg alkyl,
C,-Cyp alkenyl, C,-Cg alkynyl, C,-Cy¢ alkoxy, alkoxyC,-Cjpalkoxy, C;-Ci¢ alkylamino,
alkoxyC;-Cpalkylamino, C;-Cyq alkylcarbonylamino, C;-C, alkylaminocarbonyl,
aryloxyC;-Cypalkoxy, aryloxyC;-Cjpalkylamino, aryloxyC;-Cpalkylamino carbonyl, C;-
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Cjo-alkylaminoalkylaminocarbonyl, C;-C, alkyl(N-alkyl)aminoalkyl-aminocarbonyl,
alkylaminoalkylamino, atkylcarbonylaminoalkylamino, alkyl(N-alkyl)aminoalkylamino,
(N-alkyl)alkylcarbonylaminoalkylamino, alkylaminoalkyl, alkylaminoalkylaminoalkyl,
alkylpiperazinoalkyl, piperazinoalkyl, alkylpiperazino, alkenylaryloxyC,-Cjpalkoxy,
alkenylarylaminoC,;-Cjpalkoxy, alkenylaryllalkylaminoC,-Cpalkoxy, alkenylaryloxyC;-
Cipalkylamino, alkenylaryloxyC,-C palkylaminocarbonyl, piperazinoalkylaryl,
heteroarylC;-C palkyl, heteroarylC,-Cpalkenyl, heteroarylC,-Cipalkynyl, heteroarylC;-
Cipalkylamino, heteroarylC,-Cjpalkoxy, heteroaryloxyC,-Cjpalkyl, heteroaryloxyC,-
Cjoalkenyl, heteroaryloxyC,-Cpalkynyl, heteroaryloxyC,-Cpalkylamino or
heteroaryloxyC;-Cpalkoxy.

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

Gy

(XIV)

wherein Gy, Gy, n, p, B, C, Ry, R; and Ry are as defined in claim 1.

7. The compound of claim 6 wherein G; is
R
f_{N
\
AAN

(Ra)m

8. The compound of claim 6, wherein G, is
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Q
sz
o5
5

Rom TRom (Rym (Ry)m
| :
N \ % ==
L s I
N ¢ N/\ or RSN\7/
(Rg)m (Rg)m Rg (Rgm (Rg)m

9. The compound of claim 6, wherein G is

NP NN
U U RO

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

% \(\N j b /
= %

N&J \y\

(Rg)m <R3>m RS (Rg)m (Rg)m

wherein m is 1 and R3 is hydroxy, hydroxymethyl, amino or methylamino.

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

R1o0 R1o0 O R1o0

||
%——(CHz)d—fL—g %—(CHz)d—rL——(CHz)é——g é—(CHz)d‘C—‘N““_g

R100 Ol

%——(CHz)d—N C % % (CHZ)d—S——-—% %-——(CHg)d—O——g

b
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%———(CHZ)d—S (CHa)g % %"_(CHz)d_o—“(CHz)g__g

> 2

Rigo O 0 Rioo

é %————(CHz)d—C——N—(CHZ)é—é

b b

%—-(CHz)d-‘N—C—(CHg)e

%———(CHz)d—N N——(CHZ)e—% %———-——(CHZ)d—N (CHz)e—g

%—(CH2 N—(CHZ)'é—%

% (CHag ﬁ \>— N—<CH2>5—§

wherein d and e are independently 0, 1, 2, 3, 4, 5, 6, 7 or 8; and Ry is hydrogen, C;-Cg
alkyl, C,-Cg alkenyl, C,-Cg alkynyl or C;-Cg cycloalkyl.

The compound of claim 10, wherein B is

R10o
Cth—<: \\ rL (CHy)3 %

b

wherein R is hydrogen or methyl.

12. A compound represented by Formula (XX):

240

2



Gy
( N
(Rn
>

F‘233 T32 {G4 i X N
R34F Y2 X )\
Y \Ms‘M4‘M3‘—M2—‘M1 \/ N/ G2
W | (R
(XX)
wherein;

nis0,1,2,3 or4;
pisOorI;
G1 1S CHRl, S, O, NR10 or NS(O)ZR]O;

G, is selected from the groups below:

(Rz)m (Rs)m (Rz)m (R3)m
PN N : :
| NXJN \erK /) Rsh
(Ra)m (Ry)m N/\ V\

R8 (R3)m (R3)m

(Ra)m

""""""" represents a single or double bond;

mis0, 1,2 or 3;

each Rj3 is hydrogen, hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino,
CF;, CN, NO,, sulfonyl, acyl, aliphatic, aryl, heteroaryl or heterocyclyl;
Gyis S or O;
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each R; and R; is independently hydroxy, amino, halogen, alkoxy, alkylamino,
dialkylamino, CF3, 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;

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

Rs; is H or C;-Cg-alkyl;

R34 1s OH;

W is O;

Y, and Rj;, are both absent;

Zis N;

M; is absent, O, S, NRg, C;-Cg alkyl, C,-Cg alkenyl, C,-C¢ alkynyl, aryl, heteroaryl,
heterocyclic, SO, SO, or C=0; M, is absent, C;-Cg alkyl, O, NRg, heterocyclic, aryl,
heteroaryl, or C=0; M3 is absent, O, NRg, S, SO, SO2, CO, C;-Cq alkyl, C,-C¢ alkenyl,
C,-C alkynyl, aryl, heteroaryl, or heterocyclic; My is absent, O, NRg, heteroaryl,
heterocyclic or aryl; and Ms is C;-Cg alkyl, C,-Cs alkenyl, C,-Cgalkynyl, heteroaryl,

heterocyclic or aryl.

13. The compound of claim 12 wherein G; is

L

(Rg)m

14.  The compound of claim 12, wherein sz is
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(Rz)m (Rg)m (Rgm  ~ (Rg)m
NP R N
Ty LYy LW

M.

(Ra)m (Ro)m Re (Rg)m (R)m
15. The compound of claim 12, wherein G; is
e~ % Nj Ny % ~

(Rz)m (Rg)m (Rg)m 7 (Rg)m

% ;
SN N i
Ny DY LD
\Q\&)m ’ Nv\(RS)m | 'gs\‘RB’m \7\<R3>m

wherein m is 1 and Rj is hydroxy, hydroxymethyl, aminoor methylamino.

16. A compound of claim 1, represented by Formula (XXII):
G4

o
e
(Rs)v
G7M/ ’ ’\\l
HO /\/ WGG ( Ol N
[ _N 5 \ N G,
) (Ro)p

(XXII)
wherein Gy, Gy, n, p, Ry, Ry, and Ry are as defined in claim 1;
t, v and w are independently 0, 1, 2 or 3;
uis0,1,2,3,4,5,6,7or8;
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GsisSorO;

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

Geis CRyor N;

G71s -CHR}, -NRg, S or O; and

Rsand Rg are independently hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino,

CF3, CN, NO,, sulfonyl, acyl, aliphatic, aryl, heteroaryl, or heterocyclic.

17. The compound of claim 16 wherein G; is

Rg

(Rz)m
18. The compound of claim 16, wherein G, is
NP % ‘ AN % | Ny : | N
G
\(R3)m ’ (Rym Rym (Rogm

N X N/\\ " Rs@

19. The compound of claim 16, wherein G, is
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g\%mé\N%\
S \JQ

b

Rom (Ry)m (Rgm (Ry)m
NX N RSNv\
(Rg)m <R )m R8 (Rgm (Ry)m

wherein m is 1 and Rj; is hydroxy, hydroxymethyl, amino, acylamino, acetylamino or

methylamino.

20. A compound of claim 1 represented by formula XXIV:
G1

) (Ry)n

x

o [ }

(Ro)p
g Ju
(XX1V),
wherein G, Gy, n, p, Ry, Ry and Rg are as defined in claim 1;
wis 0, 1,2o0r3;
uis0,1,2,3,4,5,6,70r8;
GgisSor O;

G; is absent, C-Cs alkyl or a C-Cy alkyl interrupted by one or more O, S, S(O), SO,
N(Rg), and C(O); and
each Rg 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:
Gy is O;
Gs 1s —N(R3)-C;-Cy-alkyl; and
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uis 0.

22. The compound of claim 20 or claim 21 wherein G is

(Ry)m

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

NP PN
AR SRS IR

R3)m (Rs (Rym  ~ (Rg)m
:
J N\X ; N/\ o RsN\&<
Rs)m (R)m Rg (Ry)m (Rgm
24.  The compound of claim 20 or 21, wherein G; is
(R3)m (Ra)m ’ (Rgm (RgIm

% \f /
N
| T j
N% N N\X
(Rg)m (R3>m Rs (Rg)m (Rg)m

wherein m is 1 and Rj is hydroxy, hydroxymethyl, amino or methylamino.

25. A compound selected from the compounds set forth in Table A:
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Table A

Compound No. | Structure
10 0
)
S l N ,N‘
N \ N7 NH
W é
0
HO-NH
11 [Oj
N
S B __
(N/%\NH
)
HN‘<_/_/
HO/ [¢]
12 0
)
g \ lN/)\éNH
(0
HO-NH
13 °
L]
S “=pN /N\
. \ ]N/ NH
() é
«fﬂ
HO o]
14 el
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15 o o
C WL g
Hl}l ] =N -
OH N/)\N N )—b
NSNS N
0
16 2 {_3 A
Hl;l | \)N\ N— NH
Bhaetus as
N =
; ®
N
0 \ NH
»\-/_/ N/
HO-N
H
18 [Oj
N
H S XN ,N\
! //Ké(NH
Hj(\/_/ N
N
HO 0
19 [0]
N
H S~"XN =N
N /)\éNH
OM N
HO-N
20 0
)
H S~"N =N
N—Q ! //Ké(NH
N
H‘(/\/_/
N
HO 0
. O
N
S N _,_N\
OW_/O \ |N/ NH
HO-N
H
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" )
N
S XN _,_N\
o 41\{:{EfNH
H‘(\/_/ N
N
HO le}
? )
N
o< I _ f NH
OH N
HO-N
H
24 [0]
N
S XN ,_N\
o | 41\I:f£rNH
N
H‘<_/\/_/
N
HO 0
? o
N
H S XN ,N\
NR ’ P NH
N
HO 0
: o
N
H S~"SN =N
NTR | P NH
OB\—/\/_‘\O N
HO-N
27 0
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28 0
®
H S~Y"SN =N
N NH
OMO N
HO-N
41 [o]
N
\ NH
42 [0]
N
(0] S N N
HO.N/U\/\/\N \ | _ \NH
H H N I —j—
43 o
®
H /\stN %’N\
5 H N
44 o
®
o] S N N
HO J\/\/\/\N N\ l _ \NH
H H N I E]
45 0
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46 [oj
N
S XN ,N\
N2 lN/)\éNH
HO—N
H
47
HO O
HN
\__N O
N [j
Yo h
N S I\N /NNH
48 HO O
\N /N Q /N‘NH
N —N
s\ 4
e
N
H
49 HO O
\N /N &_,} /N\NH
N =N
s\ 4
e
N
\
50 o
®
HO-NH N _N
HN |
O}_\\—Q',,Sl:o \ NH
0
51 Ho O




52 HO, O
N
_ 0
. N O AN
" N @
N =N
ST\ /
e
0
33 HO O
HN o
\ N
’QNH S XN —N
P NH
N
= ®
o) Ny N
y—</:\>—N SN =N
HO-NH =N N NH
N
33 HO O o.
<O
=\ y
N\
N“< S N N
HN—\ | P NH
N
36 HO, 9 0
HN [j
\———/N \
N'_'« S XN —N
/N \ |N/ \NH
57

252



58

XN —N
N NH
N
59 o
o ()
M y
HO-N =N M SNy =N
00—\ | _ NH
N
60 N
()
/OH S \N N
HN =N \ | \NH
%{% \ “
61 |
N
L
OH S RN
;—C% O
S
\_7 '\ N
[e] N
62 OY
/OH s Ny N
oL =~ T O
){% \ "
63




64
:o:
N
AN N
HO-NH =N
65 \[Oj/
N
/
_%\>‘N S =N
HO—NH N \ | N)\(SNH
66 Ioj\
N
S l \N /N\
[e) N
720 A SN "
HO—N>_<;N>7\ "
" @
N
S | \N ,N\
/ \ . \ P NH
HN>_—<;N>_\ "
\
OH
68 [Oj
o N N
_%y e i %"N\
HO—NH N \ | N/ NH
69 °
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70

o, \>' >—<f )\é

71
\ NH
72
73
/“<Ik H
NH
HO— NH
74
HO— NH /Ké
75

HOANH \_/ yﬁf)\é
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76 [Oj
o N
o
HO—NH =N \ | /k‘dm
77 [Oj
o N
>—®-N/ S Sy ==N
HO—NH —==N \ ] /K‘d{w
78 [Oj
@;N&{IKN N
79 on
HO—NH N ‘N/K(g(\w
80 ["j
o ,—< >—NH s Sy .
HO—NH / \ iN/K(g(NH
81 °
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82 [Oj
N/
83 [:j
84 [:]
%C\%Ng . 1;\&5 )
85 [‘N’j
)_C\%Ni \ 1)\&\”‘“
86 ©
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87

88 [Oj
F{f PP
o>_</:N\>_N \ l N%NH
89 [Oj
N
S N N
S N N/)\éNH
HO-NH —N
o~
O
/
90 [Oj
/OH f—<5:\’)\,\, __,N\
HN>—</:N\>-N \ [N)\Cg(w
/o
91 ©

@
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92 [:j
%\f“\_\s | ;\6/ -

93 [:]

94 [oj
%\%N% \ ’Nj\&\”“

95 - [:j
-0 AL

/T
96
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97

08 [Oj
N
S | \N __,_N\
/ N/ A~ ™
HO—NKN%
\
99 [Oj
N
S ] \N ,N\
HO—NH =N L
100 [Oj
N
S
O%N\ ‘O |N/ N
HO-NH =N ):o
101 [Oj
HO O N
HN Sy N
N N\ |N/ NH
CH,
102 0
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103 [O]
N
HO” w/\/\/\N \ N/ NH
o) E3H3
104 [Oj
N
oA ﬁ
CHa
105 [Oj
N
S l \N __,_N\
A { M "
HO
Y
0
106 [Oj
107 [oj
0 N N
/
%\% Yy
HN —N
\ \ ™ N
oH N
T
108 °
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109

S \N
-
N N Y
HO—NH —N \ [ /
110 [Oj
N
0, N
>—<:\ N/ s x
N
HN\ _N>——( \ l P
OH N | SN
F
NH2
111 [O]
N
S SN
o} N l
$—</:\>—N N AN
HO-N =N |
H Z N
I
112 o)
)
s ’ N
0 N
>_</;\>‘N\ \ Nid |\N 0
HO-N N A,
H
113 [Oj
N
S | S
o) N
>_</:\>—N \ N
HO-N =N | N
H v
114 [Oj
o Ny N
>_</:\>_N S—">N
HO-N =N N | P
N | N
S ~
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115

116 [Oj
N
T
N
GG atae
HO—NH =N \ l
N/ N/
N
117 [Oj
N
T
N
Oy
HO—NH —N \ 1
N
N N
|
N
/—QS;(‘M
O%N\%N \ |N/ SN o
HO-N =N \ |N/)\NJ\
H
119 on
N
/OH S \N
HN N
}’—</:\>7N \ 7 N
g = \ )
&
N
120 °

263




121 [oj
N
o N S | <N
HO-N =N L e
H N 3
122 [0]
N
S [\
0 N
%\%N\ " B
HO-N N P NH
H N 7)
o]
123 0
®
S AN
o / N | B
%%N\ NJ\fN ]
HO-N N //HfN
N ~N
o]
124 [o]
N
o " S | XN
N\ P
%\%N\ N ]\N
H N 2
125 [Oj
S \N
N/ \ | ~
HO—N>__<;N>‘N\ " l ;"L
126 [o]
N
e Gy B
HO—-N =N P
H NJ\CI
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127 [0]
N
S \N
(M
N N SN
HO—N =N p
H )\OH
128 [O]
N
o N
\>—</:\>‘N\ \ Nig |\N
HO—N =N _
H )\CN
129 [Oj
N
O N /
>_</:\>_N S~ SN
HO-N =N \ | B
N’ I j
130 [Oj
N
O, N
/N N
N
Hr\>_CN>— \ l _ o
\OH N ™~
131 [0]
o) V; Ny N
>—<:\>_N SN
HO—N =N \ |
H NG
O/
132 °
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133 [O]

N
(0] N /
% YN SNy
HO~N =N A |
H NG

OH

134 [oj
(e} N

135 [oj

136 [:]

137 [oj

138 ["j

139 [:j




140

141 [°j
afaves e
HN\OH - \ [N)\é
142 o
)
o S I\N 0
afsGaasat
HO-N =N
H
143 0
o ()
e G
HO-N =N N | _
N
o)
144 o
)
o S I\N o
%\>_N \ Nykiij/u\NH
HO-N =N |
145 [O]
o) N N
>_</:\>_N S—~"Sn
HO-N =N \ lN/)\©\
NO,
146 0
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147

o) N N
>—</:\>_N/ S >n
HO-N =N \ | P
N
cl
148 0o
Lo )
%»‘N\_{IKN
149 Y
o ()
>_</:\>_N SN
HO—H =N N IN/)\O\
S0,
150 [Oj
0 N / N
O S
HN —=N
o \ | N)\@\
NH2
151 [0]
0 N N
R G
HO-N =N N iN/
NH
I
152 0
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153

154

155

156

157

158
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159 ~v
/OH S I Xy ’N\
HN N
(Y
d —  \
160 /oj
HN
v S B
Ny
o)_QN% \
161 ”Oj
o N HN
/
G
HO—NH == \ ‘ _ \NH
N
162 HOI J/OH
N
163 <I> CI)
o G
HN\OH ' \ IN)\(S\NH
164
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165

166 <
%\>7N/ S Y N
N
167 —
o) N HN
>—</:\>_N/ ° Y =N
HO—NH =N \ I )\&dw
N
168 = |
™
HN N
/OH s ‘ \N —’N\
HN N
/7 N\ _/ A~ i
O)_<:—N>— \ N
169 =
HNT X
S— XN N
R / N\ N \ |N/ NH
HO-NH =N \
170 .
HNT X
SN =N
0 N \
/ NN \ | N/ NH
HO-NH =N
171 ] [O]
" L S SN N
S
g N\ N NH
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0
172 o [ j
H N\/p S ‘ \N /N
S A
173 0
)
0
0 N | \
/ \ N[_qxi NH
N
Ho~N\t>4_<;N>_\
174 o
)
- ﬁf z
HO-NH =N
175 OH
HN
o)
o
7N [ j
N
=N N
N S XN N
L NH
N
176 o)
)
S \N —
o} N |
J Ny \ P NH
N
HO-N>_<;N \
177 [Oj
N
S N
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178

179

)
S XN H
O ALY
HO-N =N
180 0
)
O H
o) V; N \S | N N
>—<\>—N\ N
HO-N ‘=N
181 o]
)
H
o N \S I\/N ) o
HO—N>_<—:‘N>_N\ NJ\&
182 o)
®
S X
O>\_<N\>—N \ IN/)NI:[H
HO-N =N\ ]
o
183 0
®
SN
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185

186

187

188

189
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190 o
o) N [Nj
S 3 s Ay
HO-N =N S IN/ o
i:ulo
191 oj
0 N / [N
%y"‘\_«st
HO-N =N \ |N/ o
L)
H
192 [Oj
o} N N
%»‘N S~ SN
HO-N =N \ l
H ~
T
N
193 [oj
0 N N
%\%N\_CIgN
N
194 [Oj
o} N N
%»‘N\_{fN
o}
N
195 0

L)

IR aSes:
o LA
N \ '\?

T

275



196

197

198

199

200

201
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202 [0]
o N N
/ N N/ S XN
HO-N =N N | B
N
CF,
203 Oﬁ —
L
o) =N
HOHNJ\Q\/ s\ /
H
N S
204 Oﬂ N~
L 0
205 [Oj
o N
W
HO—N =N N | :KO\
N
NH,
206 [0]
o N
/
N
NH,
207 HQ O
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208

209 HO O
H )
N
H
N S XN
\ | )\O\
N
NH,
210 HO\ (0]
N
H
- o]
)
H
N S N
N |N/i :
NH,
211 [0]
N N
>_</:\>-“ S~ SN
=N S P
N
NH,
212 [o]
o) N N
IR s A
HO-N N \ IN/
NH,
213 o}
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214 o]
o N N
oy :
HO-N N \ | _
N
NH
215 o

O}—{:N\>—N> s N\
o-N =N L@N
N7 \[j

NH,
or a pharmaceutically acceptable salt thereof.
26. A compound of the formula:
O
HO -
H
or a pharmaceutically acceptable salt thereof.
27. A compound of the formula:
o]

N / N

HN —N
\OH \ N)\@\
NH2

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

27 and a pharmaceutically acceptable carrier.
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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 is a cell 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 a compound of any one of claims 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 PI3K and HDAC in a subject in need

thereof.

34. A compound of any one of claims 1 to 27 for use in treating a PI3K related disease

or disorder in a subject in need thereof.

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

proliferative disorder.

36. The compound 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 use in treating a disease mediated by

both PI3K and HDAC in a subject in need thereof.
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