
CLAIMS 

What is claimed is: 

1. A compound represented by formula (I); 

5 

( C—B-j-R, ,,,,Rb  
(Ri  )n 	1\1 

(

7\—\ 	1 X---..,,,../"--- ...N G. 	7--- 	// 

I 	1 
/'' 

'  Y/ (C—B 	 N 	G2 	B—C) r 

(R2)p 

10 

Formula I, 

or a geometric isomer, enantiomer, diastereomer racemate, pharmaceutically 

acceptable salt, or prodrug thereof, 

--------- represents a single or double band; wherein 

q, r and s are independently 0 or 1, whereit at least one of q, r and s is 1; 

t is 0 or 1; 

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

p is 0, 1 or 2; 

15 X and Y are independently CR T , N(' s), S or 0, wherein when one of X and Y is 

CR], the other is N(R3), S or 0; 

G1  is CRT , S, 0, Nita  or NS(0) ' 0:  

G2  is substituted or unsubstitu •d aryl, substituted or unsubstituted heteroaryl or, 

substituted or unsubstituted 	eterocyclic; 

20 

25 

G3 is substituted or unsubs' toted C1 -Cs  alkyl, substituted or unsubstituted C2-Cs 

alkenyl, or, substituted or unsubstituted C2-Cs alkynyl; 

each R8 is independent 	hydrogen, acyl, aliphatic or substituted aliphatic; 

each R1  and R2 is independently selected from absent, hydrogen, hydroxy, amino, 

halogen, alkoxy, al 	lamino, dialkylamino, CF3, CN, NO2, sulfonyl, acyl, 

aliphatic, substitu -d aliphatic, aryl, substituted aryl, heteroaryl, substituted 

heteroaryl, heterocyclic, and substituted heterocyclic; 

Ra  is optional(, substituted alkyl, optionally substituted aryl or optionally 

substituted 	teroaryl; 
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Rb is hydrogen, optionally substituted alkyl, optionally substituted a 	I or 

optionally substituted heteroaryl; 

or Ra  and Rb, together with the nitrogen atom to which they are a' ached, form an 

optionally substituted heterocyclic group; 

R10  is selected from hydrogen, hydroxy, amino, alkoxy, alkyl, mino, 

dialkylamino, sulfonyl, acyl, aliphatic, substituted aliphatic, aryl, substituted aryl, 

heteroaryl, substituted heteroaryl, heterocyclic, and substi ,  ted heterocyclic; 

B is a linker; and 

C is selected from: 

HO 
I 

R31 	[I 	ii 

(a) 	J 	; where W is 0 or S J is 0, NH or NCH3; and Ri l  is 

hydrogen or lower alkyl; 

W 
R34 	

;...
1

.... 
	c?

?. 
 

Z 	Y2  
1 

(h) 	R33 	R32 	; where W is 0 o S; Y2 is absent, N, or CH; Z is N or 

CH; 	R32 and R34 are indepen,  ently hydrogen, hydroxy, aliphatic 

group, provided that if R32 a'. d R34 are both present, one of R32 or R34 

must be hydroxy and if Y2 s absent, R34 must be hydroxy; and R33 is 

hydrogen or aliphatic gr. p; 

W 

HO 	---clz 

(c) ; where W is 0 or S; Y1  and Zi  are independently N, C or 

CH; and 

R21 	NH2 

L 
	

:„.??R22 	!
A

„
' 
	A 	

Y2? 
R23 	 I  

(d) "12 	R11 	; where Z, Y2, and W arc as previously defined; 

R11  and R , are independently selected from hydrogen or aliphatic; R21, 

R22 and 	23 are independently selected from hydrogen, hydroxy, amino, 

haloge , alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl, 

acyl, aliphatic, substituted aliphatic, aryl, substituted aryl, heteroaryl, 

su'tituted heteroaryl, heterocyclic, and substituted heterocyclic. 
N  
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10 

15 

2. A compound of claim 1 wherein B is selected from the group consis ng of 

straight chain C1 -C10  alkyl, C1-C10  alkenyl, C1-C10  alkynyl, C1 -C1(  alkoxy, 

alkoxyCi-Cioalkoxy, C1-C10 alkylamino, alkoxyCi-Cioalkylami 4, CI-Cio 

alkylcarbonylamino, C1-Cio alkylaminocarbonyl, aryloxyCi -C oalkoxy, 

aryloxyC I -Cioalkylamino, aryloxyCI-Cmalkylamino carbony , CI -CIO-

alkylaminoalkylaminocarbonyl, Ci-Cio alkyl(N-alkyl)amin 4 alkyl- 

aminocarbonyl, alkylaminoalkylamino, alkylcarbonylam 	oalkylamino, alkyl(N- 

alkypaminoalkylamino, (N-alkypalkylcarbonylaminoa -ylamino, 

alkylaminoalkyl, alkylaminoalkylaminoalkyl, alkylpir erazinoalkyl, 

piperazinoalkyl, alkylpiperazino, alkenylaryloxyCi- 	ioalkoxy, 

alkenylarylaminoCi-Cioalkoxy, alkenylaryllalkyl. 	inoCi-Cloalkoxy, 

alkenylaryloxyCi-Cloalkylamino, alkenylarylox C1-C10alkylaminocarbonyl, 

piperazinoalkylaiyl, heteroarylCI-Cioalkyl, he -roary1C2-Cioalkenyl, 

heteroarylC2-Cioalkynyl, heteroarylCi-Cioal , lamino, heteroarylCi-Cioalkoxy, 

heteroaryloxyCI-Cioalkyl, heteroaryloxyC Cioalkenyl, heteroaryloxyC2- 

C1oalkynyl, heteroaryloxyCi-C10a1kylam 	o and heteroaryloxyCi-Cloalkoxy. 

3. A compound of claim 1, represented b 	formula (11): 

Gi  

(C-- 	1 	(R ) 
q 	KN) 

?<---------- N 
\ 	1 

y
___,---.„.,..  ),7

‹.  
(C—B s 	N 	' ---(-B—C) r  

20 

(R2)P 	 , 

wherein X, Y, 01 	, R1, R2, Rs, n, p, q, r, s, B and C are as defined as in 

claim 1. 

4.A compound of clam 3, wherein G2  is optionally substituted phenyl, pyridyl, 

pyrimidyl, inda olyl, pyrrolyl or benzimidazolyl. 

25 

5.A compoun. of Claim 4, wherein G2  is a phenyl, pyridyl, pyrimidyl, indazolyl, 

pyrrolyl fir benzimilizoly1 group, wherein said group is substituted by a 
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hydroxyl, hydroxymethyl, amino, acylamino, acetylamino or methy amino 

group. 

6.A compound of claim 1, represented by formula (IV), (V), (VI) fir (VII); 

i,, 	 _Ai  

(C---0 	I 	1 	(R1)n 	 I 	I (C—B) 	 (R1)n q 	-.-. .2 	 q 	c',.N.2 

p4 	N 	 N 
1 

5 

(C—BI 	'--.r 	
., 	 \G-4" 	„.....,------....„ 

N 	G2--(B-C), 	_ 
S 	 G2-(B-C), 

(R2)p 	 (R2), 

Formula IV 	 Formula 

G „„Gi 	 r--1,1 

1 	 : 	 (R1)n ) 	(R1)n 
L,,,. 
 )  

N 	 N 

R8 	 R8 	B—C) G4...___.-N 	 / 	N 	N 	r 

(C—B) 	nN 	r  

(R2)p 	•.- 	 (R2)p 
.-- 

(R3)m 	 (R3)m 

10 

Formula VI 	 Formula VII, 

or the geometric isomers, enantit mers, diastereomers, racemates, 

pharmaceutically acceptable s. 	s, or prodrugs thereof, 

represents a sir 	or double bond; wherein  	 gle 

G1, G2, R1, R2, R8, n, p, q, r s, B and C are as defined as in claim 1; 

m is 0, 1,2 or 3; 

15 G4 is NR8, S or 0; 

R3 is selected from ab ent, hydrogen, hydroxy, amino, halogen, alkoxy, 

alkylamino, dialkyl 	ino, CF3, CN, NO2, sulfonyl, acyl, aliphatic, substituted 

aliphatic, aryl, sub tituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, 

and substituted I -terocyclic. 

20 
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7.A compound of claim 6, wherein G2  is selected from the group below. 

1 	 1 	 X1 	Or  :.N 

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

-:-1 	N...-- 	 \ 
NI\ 

 

R N,A(R3)m 	 (R3)m 	 N 
R8 	R3)m 	 (R3)m 

wherein R3, R8  and m have the meanings set ft h in claim 6. 

5 	8. A compound of claim 7, wherein m is I and R3 	selected from the group 

consisting of hydroxy, hydroxymethyl, aminf,, acylamino, acetylamino and 

methylamino. 

9. A compound of claim 1, represented by f o rmula (X), (XI), (XII) or (XIII); 

(C-B) —R5 	R 
(CB),R5,, 	R4 	 q 	N. 	.,,,, 	4 

N N/ 
	

/G1---, (Ri)n --y(Ri )n 

D 

) 	G4..._ 	 Vs_  ) 	
"s„, 

N ‘ 	N 	
N 	/ 

G2----(.4 C  s 
	G4----\"--"7" ''G2(B-C), 

(R2)p 	 (R2)p 

Formula X 	 Formula XI 

(c-e)q—R
5N 
	- 	 (c-s)q—R\  /4  

G ---, (Ri)n 	 Gf--, (Ri )n 1 
/5 
	

/\ 
4 or 	, \ — s 

\------N 	 N
/ 

c 	 N   
	

N 	
• 

5 
(R, p 	 (R2)p (R3)m (R3)m 

Forn ula XII 	 Formula XIII, 

or the geo 	tric isomers, enantiomers, diastereomers, racemates, 

pharmace 	ically ace'epta:121e salts, or prodrugs thereof, 
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represents wherein 	 a single or double bond; 

G I . G2, R1, R2, Rs, n, p, q, r, s, B and 

m is 0, 1, 2 or 3; 

C are as defined in claim 1; 

R3 	is selected from absent, hydrogen, hydroxy, amino, haloge , alkoxy, 

5 alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl, acyl, alipl atic, substituted 

aliphatic, aryl, substituted aryl, heteroaryl, substituted heterf aryl, heterocyclic, 

and substituted heterocyclic; 

G4  is NR8, S or 0; and 

o is 1, 2, 3, 4, 5, 6, 7 or 8. 

10 

10. A compound of claim 9, wherein G2  is selected fr,im the group below: 

'•..„/--,`-_,. 	.--TR:,,,1 

I 	 --,,,,\J 

.-,„,.-^-.,,-, 

illrJ 	I -,,,..1\1 

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

---, 	 NI..,.,7\ 
NI\ 

(R3)m 	 (R3) 

\ 
R N.,,,,/,\ 

N 
R8 (R3)m 	(R3)m 

wherein R3, R8  and m have the 	eanings set forth in claim 9. 

15 11. A compound of claim 10, w erein m is 1 and R3  is selected from the group 

consisting of hydroxy, hyd oxymethyl, amino, acylamino, acetylamino and 

methylamino. 

12. A compound of clai , 1, represented by formula (XIV), (XV), (XVI) or (XVII); 

__,•Gi,,,,,  

1 ..-Gi .-- 	'-1  (R1)n 

.s.,, 
N 

 ,,--J 1 	(Ri)n 
-------

B 
C •,,, 	,-J 

S--....„__/ 

C---B 
I 

N 
 

,, 	G.2 

N 

s---_--, 
,\,„, ...... 

N 	G 2 

20 
, 	(R2)P .„ 

--,, 
(R2)p 

Formula XIV Formula XV 
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/G1-,1  

..„, 	(R1)n 	(R1)n  
N
> 

R8 	 R8  
S---___•----,N 

C 

, \-:;1\1 	 S 	
-I\  k 

... 
N 

I  1;..''' 	 -2)P (R2)p 

(R3)m 

Formula XVI 	 Formula XVII, 

wherein G1, G2, n, p, B, C, R1, R2, and R8  are as de Y ned in claim 1; 

5 	M is 0, 1, 2 or 3; and 

R3  is selected from absent, hydrogen, hydroxy, a 	ino, halogen, alkoxy, 

alkylamino, dialkylamino, CF3, CN, NO2, sulfo yl, acyl, aliphatic, substituted 

aliphatic, aryl, substituted aryl, heteroaryl, su stituted heteroaryl, heterocyclic, 

and substituted heterocyclic. 

10 

13. A compound of claim 12, wherein G2  1,  selected from the group below: 

	

--„-- ---, 	
1\.,,,., 

I 

	

"•.,.% 	1--„,% 

	

,„.,,---„,,
N 	'.,,,..7-k•--,,,, 

I 	 -I.  

	

\ 
	 X 

3m 3m(R3)m   

N "------- 

'... 	. 
N 

(R3)m 	 (R3)m N 	
R8-,A 

R8 	(R3)m 	(R3)m
, 

 

wherein R3, R8  and m 	ave the meanings set forth in claim 6. 

15 	14. A compound of c 4 im 13, wherein m is 1 and R1 is selected from the group 

consisting of hyt oxy, hydroxymethyl, amino, acylamino, acetylamino and 

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

C B 

C--,,,, 
B „..,..N...,

„1 
 

(Ri)n 

„...„..N ,..„ 
-.„,N ,,J 

I 	(R1)n R8  
,,,, ,9 

N 
S----__N ,_\---nN\ 

N 
S ---...,,, N  

(R
\ 
 2)10  

\-----...„ „ 
N 	G2 

(R2)P ('3)111  

5 

XVIII 

wherein G2, n, p, B, C, 

m is 0, 1,2 or 3; and 

XIX, 

RI, R2, and Rs are as o efined in claim 1; 

R3 is selected from absent, hydrogen, hydro , amino, halogen, alkoxy, 

alkylamino, dialkylamino, CF3, CN, NO2, • lfonyl, acyl, aliphatic, substituted 

aliphatic, aryl, substituted aryl, heteroary , substituted heteroaryl, heterocyclic, 

10 and substituted heterocyclic. 

16.  A compound of claim 15, wherein 	2  is selected from the group below: 

I I I 
-N 	

•.„,,,--.,--.., 

.,....X \ 

\ (R3)m R3m 3 m 	 3)m 

I \-:i 
N  

(R3)m (R3)m 

\ 
R N 

N 
R8 (R3)m 	 (R3)m 

wherein R3, Rs a a m have the meanings set forth in claim 6. 

15 

17.  A compound of claim 16, wherein m is 1 and R3 is selected from the group 

consisting o hydroxy, hydroxymethyl, amino, acylamino, acetylamino and 

methylam no. 
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18. A compound of claim 1, 3, 6, 9, 12 or 15, 

Rloo 

I 
—(cH2b-11\1--(cH2)6

SS  

wherein B is selected fr,,m: 

8100 

(CHAT-N-1 

1—(CHAT-C 
II 

0 	R100 

I 

-- 

R100 

I 	II 

, 

0 

- N 	 (CH2)FNC 

1—(CH2 0— -(CHAS— 

(CH2b—S—(CH2)e  

Rloo 

I 	II 

0 

II 

0 

(CH2)-0—(CH2)e  

I 

Rloo 

(CH2)—N 	C 	(CH2)e 	(CH2)j—C 	N 	(CH2)e  

/ 	\ 
N—  —(cHA/--N 	 (a 

\ 	/ 

(CH2)(T----N 	 (CH2)e---  .i(CH21. 	 —(CH2)e  

N 
\ \ 

N
/ 

(cH2 	
i 	

N—(CH2)d 

\ 	/ N 	 , 

/ 
1 
	

(CH 2 , 	 ) 	N 	) 	(CF12)7A 

—N 	\ and 
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Rloo N 

(CH 	 ) 	It] 	(CH2) 

wherein d and 

----N 

e are independently 0, 1, 2, 3, 4, 5, 6, 7 or 8 and R]00  is 

selected from hydrogen, C1-C3  alkyl, C2-C8  alkenyl, C2-'.galkynyl and C3

cycloalkyl. 

-Cs 

19. A compound of claim 15, wherein C is —C(0)N(H)OF . 

20. A compound of claim 1, represented by formula 	• or XXI; 

e,...--Gi„,  
(Ri )n 

-„,,, JN 
R33 	R32 	 G4---.."------ -..N  

I 
R34 	Z...,..„„ZY2,.. 

%---"\--L
N
.\

G2 M5-M4 -M3 

W 	 (1:22)P 

Formul. XX 

Gi ---- 	--..., 
1 
	

(R.)n 
-,,, 

N 

R33 	R32 	 R8,,,..,...„,„ 
I 	I 	

e4,, i  rN\ 
 

34—...,,,,,,2--, 
. 
	

met 
	

m3 
	

m2 
	m:i.--)C__ --,....., ,..--. 

N 
,•N 

W (R2)P 

(R3)in 

Formula XXI, 

wherein n, m, p Y2, W, Z, G1 , G2, G4, RI, R2,  R3,  R5, R32, R33 and R34 are as 

defined in clai 	1; 

G4 is NR8, S oPO; 

m is 0, I , 	or 3; 	
N, 

 ------„,,,_, 
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R3 is selected from absent, hydrogen, hydroxy, amino, halogen, alko y, 

alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl, acyl, aliphatic, .ubstituted 

aliphatic, aryl, substituted aryl, heteroaryl, substituted heteroaryl 	eterocyclic, 

and substituted heterocyclic; 

5 M1 is absent, 0, S, NR8, C1 -C6  alkyl, C2-C6  alkenyl, C2-C6 al ynyl, aryl, 

heteroaryl, heterocyclic, SO, SO2  or C=0; M2 is absent, C1 - 	alkyl, 0, NR8, 

heterocyclic, aryl, heteroaryl, or C=O; M3 is absent, 0, N r 8, S, SO, SO2, CO, 

C6 alkyl, C2-C6  alkenyl, C2-C6  alkynyl, aryl, heteroaryl, er heterocyclic; M4  is 

C1- 

absent, 0, NR8, hetcroaryl, heterocyclic or aryl; and 	5 is absent, CI-Cs  alkyl, 

10 C2-C8  alkenyl, C7-Csalkynyl, heteroaryl, heterocyclif or aryl. 

21. A compound of claim 20, wherein G2 is selectee from the group below: 

--,,/-."--,--, 	--,,...---N----;„ 

I 	 I 

''..--•-,,,, -- 1 	\:N1 f 	.....,-- 

,,,,.* 

(R3)m 	(R3)m 

j 	I 
NI,- 

(R3)m 	 (R3)m 

\ 
I\ 	 R8N,..A 

(R3)m 	 (R3) 	 N
,\ 

R8 (R3)m 	 (R3)m 

wherein R3, Rs and m hay the meanings set forth in claim 6. 

15 

22. A compound of claim 21, 	herein m is 1 and R3 is selected from the group 

consisting of hydroxy, h e roxymethyl, amino, acylamino, acetylamino and 

methylamino. 

20 23. A compound of cla 	1, represented by formula XXII or XXII]; 

.... 
,.. 
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(R-)n 

G7----\/ (R5)v  
( 	t 

HO---_NH 

(R2)p 

Formula XXII 

,,Gi  ,-- 	---.) 
(R1  )n 

„,,(R6)v 	-,,,,, 2 
N 

w(R6) 	 1 	 R8 

\(I\ 	
G4--...N 	--.-,N 

”.
,,,,„---...-N 

\--G6 	\ HO--NH 	 .„--:..„ 
N 

\ 
:1\1 

)L1 	 ( 	2)P 
O 

5 (R3)m 

Formula ' 	IIII, 

wherein G1 , G2, n, p, R1, R2, R , R8  are as defined in claim 1; 

t, v and w are independently fi, 1, 2 or 3; 

u is 0, 1, 2, 3, 4, 5, 6, 7 or 8 

10 	m is 0, 1, 2 or 3; 

G4  is NR8, S or 0; 

G5 is absent, C1 -Cg  al. 	1 or a C I -C8  alkyl interrupted by one or more 0, S, 

S(0), SO2, WO; C 0); 

G6 is selected fro r CR1  or NR8; 

15 	G7 is selected fr. 	—CR1 , -NRs, S or 0; and 

R5 and R6 are 	dependently selected from absent, hydrogen, hydroxy, amino, 

halogen, all(' y, alkylamino, dialkylamino, CF;, CN, NO2, sulfonyl, acyl, 

aliphatic, s 	•stituted aliphatic, aryl, substituted aryl, heteroaryl, substituted 

heteroary , heterocyclic, and substituted heterocyclic. 

20 

w(Rs) 
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24. A compound of claim 23, wherein G2 is selected from the group below: 

*--,,,------̀k•-.. -...„.,..-1\1., 	./,- -N 
1 	 I 	j 	Ir  --NI I 

"-,.,,„-,5% -.,,,--% 	-•,,,,..-- 

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

''''-''''''i 	N 	
....„..----„,„„ 

J N.,,,...,,„\- 	 \ 
N.- 	 R8N 

(R3)m 	 (R3)m 	N 
R 	'3)m 	(R3)m 

wherein R3, Rs  and m have the meanings set fo th in claiin 6. 

5 	25. A compound of claim 24, wherein m is 1 and 	3 is selected from the group 

consisting of hydroxy, hydroxymethyl, amino acylamino, acetylamino and 

methylamino. 

26. A compound of claim I represented by formula XXIV or XXV: 

,,G1  --- 	.--1  
(Ri )n 

-.„, 
N 

G4
„..._, 

w(R6) 
\--N 

G5 

------"----,c, 

N  
.„.„, 

N 	G2 
NH 

N 	 (R2)p 

Uu 

Formula XXIV 
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G1  
,--' 	'  

i 	(Ri)n 
,,.,. 	..„> J  N 

R8 
GLI---.,,,N 	.-.7:- 

W(R6) 

HO--NH 
N 

k.k. 
 

i L, 	) '..,-.• N 	(R2)1) 

)11 
O (R3)m 

Formula XXV 

wherein GI, G2, n, p, RI, R2 and R8 are as define, in claim 1; 

w and m are each independently 0, 1, 2 or 3; 

5 	u iS 0, 1, 2, 3, 4, 5, 6, 7 or 8; 

G4 is NRs, S or 0; 

G5 is absent, CI -Cs alkyl or a Ci-C8  alkyl 	terrupted by one or more 0, S, 

S(0), SO2, N(Rs), C(0); 

R3 and R4  are independently selected rom absent, hydrogen, hydroxy, 

10 	amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl, 

acyl, aliphatic, substituted aliphatic, aryl, substituted aryl, heteroaryl, 

substituted heteroaryl, heterocyc c, and substituted heterocyclic; and 

R6 is selected from absent, hy. ogen, hydroxy, amino, halogen, alkoxy, 

alkylamino, dialkylamino, C "3, CN, NO2, sulfonyl, acyl, aliphatic, substituted 

15 	aliphatic, aryl, substituted a 	1, heteroaryl, substituted heteroaryl, 

heterocyclic, and substitu d heterocyclic. 

27. A compound of claim 26 wherein G2 is selected from the group below: 

--% 	'.-.-...;-\"-  

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

,-, \,..J 
(\f"\ 	N 

'3)m "-., 
---,_ 

N 	,- --,,,.> 	 R8N,,,„, 
N (R3)m 	R8 	(R3)m 	(R3)m , 
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wherein R, R.8  and m have the meanings set forth in claim 6. 

5 

10 

28. A compound of claim 27, wherein m is 1 and R3  is selected fro 	the group 

consisting of hydroxy, hydroxymethyl, amino, acylamino, ace 	lamino and 

methylamino. 

29. A compound according to Claim 1 selected from the co 	ounds delineated in 

Table A or a geometric isomer, cnantiomer, diastereom r, racematc, 

pharmaceutically acceptable salt, or prodrug thereof: 

Table A 

Compound No. Str cture 

1 
H3C 	.0 	0 

. S 	
CND L., N---,\  

C—N) 	S 	,.N 	—N 	H 
\ 	 'N 	N-  OH 

N 	40 	0 

2 
H3C 	.o 	o : 

N 	 ( ) 
N 	 0 

N 	S 	N 	 N 
 OH 

—N 	
H . 0  

3 H,C 
	
.0 

,..s ;SAN 	(
o ) 	HO 	0  

Li 	— \  

c__ N1 	s 	N 	_N 

	

,-- 	IV 

1.11  
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4 I-1,C.  p 
0--s. 

N 

N 	S 

\ 

	

CND 	0 OH 

	

N 	
N. 

_ N 

	

, 	
,s_,. 
	N 

IP 

5 
H.,C, 	0 
'-- 
0' 

N 

C-- N 
\ 	, 

0 
N-  OH 

C ) 

S 	

N 	 0 

N 	-11 
i 	N 
N 

6 H3C.  .0 
S. 

0 N 

N 

0 

	

( ) 	 N-OH 
H 

S 	N 	
NI% 

N• 

7 H3 	. 	,0 

•

S,N- N 
\ 

0 

( ) 	 0 

 
N 

N, 
S 	-, N 	N% 	OH 

\ 	/

10

.• 

8 

HC 	.OS. 

0 	• N 

HO 	
0 

• N 

0-1  

("" NI) 	N. 
-- N 

S 	
\ 

 ii N 
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9 itc, , 0 
- o-  • 
N

0 N 	S 
 

o 

( ) N 

N 	N % 

0  

0 
N, 

OH 

10 
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30. A pharmaceutical composition comprising as an active ingredient a compound of 

Claim 1 and a pharmaceutical acceptable c. tier. 

5 	31. A method of treating a P13K related disc ase or disorder in a subject in need 

thereof, the method comprising admi 	stering to the subject a therapeutically 

effective amount of the pharmaceuti al composition of claim 30. 

32. The method of claim 31, wherei 	said P1.3K related disease or disorder is a cell 

10 	proliferative disorder. 

33. The method of claim 32, w erein said cell proliferative disorder is selected from 

the group consisting of pa illoma, blastoglioma, KapOsi's sarcoma, melanoma, 

non-small cell lung can -r, ovarian cancer, prostate cancer, squamous cell 

15 	carcinoma, astrocyto 	, head cancer, neck cancer, bladder cancer, breast cancer, 

lung cancer, colorec 	1 cancer, thyroid cancer, pancreatic cancer, gastric cancer, 

hepatocellular carcinoma, leukemia, lymphoma, Hodgkin's disease and Burkitt's 

disease. 

20 	34. A method oft eating an mTOR-mediated disease comprising administering to a 

subject in n eethereof a pharmaceutical composition of claim 30. 

292 



35. A method of treating an HDAC-mediated disease comprising-  adm 	istering to a 

subject in need thereof a pharmaceutical composition of claim 31. 

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

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

30. 
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WE CLAIM:

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

N

N
G4

G2

N

G1

(R1)n

(R2)p

BC N

N

G4 G2

N

G1

(R1)n

(R2)p

BC

(XIV) (XV)

or a pharmaceutically acceptable salt thereof,

B is a straight- or branched-, substituted or unsubstituted alkyl, substituted or unsubstituted

alkenyl, substituted or unsubstituted 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 O, S, S(O), SO2,

N(R8), C(O), aryl, heteroaryl, or heterocyclic;

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

p is 0 or 1;

G1 is CHR1, S, O, NR10 or NS(O)2R10;

G2 is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl or, substituted

or unsubstituted heterocyclic;
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each R1 and R2 is independently hydroxy, amino, halogen, alkoxy, alkylamino,

dialkylamino, CF3, CN, NO2, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, heteroaryl or

heterocyclic;

each R8 is independently hydrogen, acyl, or aliphatic of 4 to 12 atoms;

R10 is hydrogen, hydroxy, amino, alkoxy, alkylamino, dialkylamino, sulfonyl, acyl,

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

G4 is S; and

C is

O

HO

R33

N

; where R33 is hydrogen or C1-C 8-alkyl.

2. The compound of claim 1 wherein G2 is

N

N

(R3)m

R8

,

wherein:

represents a single or double bond;

R3 is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl,

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

m is 0, 1, 2 or 3.

3. The compound of claim 1, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

,
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wherein each R3 is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

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

m is 0, 1, 2 or 3; and

R8 is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

4. The compound of claim 1, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

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

methylamino.

5. The compound of any one of claims 1 to 4, wherein B is straight chain C2-C10 alkyl, C2-

C10 alkenyl, C2-C10 alkynyl, C1-C10 alkoxy, alkoxyC1-C10alkoxy, C1-C10 alkylamino,

alkoxyC1-C10alkylamino, C1-C10 alkylcarbonylamino, C1-C10 alkylaminocarbonyl,

aryloxyC1-C10alkoxy, aryloxyC1-C10alkylamino, aryloxyC1-C10alkylamino carbonyl, C1-

C10-alkylaminoalkylaminocarbonyl, C1-C10 alkyl(N-alkyl)aminoalkyl-aminocarbonyl,

alkylaminoalkylamino, alkylcarbonylaminoalkylamino, alkyl(N-alkyl)aminoalkylamino,

(N-alkyl)alkylcarbonylaminoalkylamino, alkylaminoalkyl, alkylaminoalkylaminoalkyl,

alkylpiperazinoalkyl, piperazinoalkyl, alkylpiperazino, alkenylaryloxyC1-C10alkoxy,

alkenylarylaminoC1-C10alkoxy, alkenylaryllalkylaminoC1-C10alkoxy, alkenylaryloxyC1-

C10alkylamino, alkenylaryloxyC1-C10alkylaminocarbonyl, piperazinoalkylaryl,

heteroarylC1-C10alkyl, heteroarylC2-C10alkenyl, heteroarylC2-C10alkynyl, heteroarylC1-

C10alkylamino, heteroarylC1-C10alkoxy, heteroaryloxyC1-C10alkyl, heteroaryloxyC2-

C10alkenyl, heteroaryloxyC2-C10alkynyl, heteroaryloxyC1-C10alkylamino or

heteroaryloxyC1-C10alkoxy.

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

N
S

G2

N

G1

BC

(R1)n

(R2)p

(XIV)

wherein G1, G2, n, p, B, C, R1, R2 and R8 are as defined in claim 1.

7. The compound of claim 6 wherein G2 is

N

N

(R3)m

R8

wherein:

represents a single or double bond;

R3 is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl,

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

m is 0, 1, 2 or 3.

8. The compound of claim 6, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

,

wherein each R3 is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

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

m is 0, 1, 2 or 3; and
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R8 is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

9. The compound of claim 6, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

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

methylamino.

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

* (CH2) (CH2)d e

N

N

N

R100

,

* (CH2) Nd

R100

,
* (CH2) N (CH2)d

R100

e
,

* (CH2) C Nd

O R100

,

* (CH2) N Cd

OR100

,
* (CH2) Sd

,
* (CH2) Od

,

* (CH2) S (CH2)d e
,

* (CH2) O (CH2)d e
,

* (CH2) N (CH2)d

R100

eC

O

,
* (CH2) C (CH2)d

O

eN

R100

,
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* (CH2) N (CH2)d eN

,

* (CH2) N (CH2)d e

,

* (CH2) (CH2)d eN

,

* (CH2) N (CH2)d eN

N

N , or

* (CH2) N (CH2)d e

N

N ,

wherein d and e are independently 0, 1, 2, 3, 4, 5, 6, 7 or 8; and R100 is hydrogen, C1-C8

alkyl, C2-C8 alkenyl, C2-C8 alkynyl or C3-C8 cycloalkyl.

11. The compound of claim 10, wherein B is

* (CH2) (CH2)d e

N

N

N

R100

,

wherein R100 is hydrogen or methyl.

12. A compound represented by Formula (XX):

N

N
G4

G2

N

G1

(R1)n

(R2)p

M1M2M3M4M5

Y2Z

W

R34

R33
R32

(XX)

wherein;

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

G1 is CHR1, S, O, NR10 or NS(O)2R10;

G2 is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl or, substituted

or unsubstituted heterocyclic;

G4 is S or O;

each R1 and R2 is independently hydroxy, amino, halogen, alkoxy, alkylamino,

dialkylamino, CF3, CN, NO2, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, substituted

aryl, heteroaryl, substituted heteroaryl, heterocyclic, or substituted heterocyclic;

each R8 is independently hydrogen, acyl, or aliphatic of 4 to 12 atoms;

R10 is hydrogen, hydroxy, amino, alkoxy, alkylamino, dialkylamino, sulfonyl, acyl,

aliphatic of 4 to 12 atoms, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

heterocyclic, or R3 is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

NO2, sulfonyl, acyl, aliphatic of 4 to 12 atoms, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocyclic, or substituted heterocyclic;

R33 is H or C1-C8-alkyl;

R34 is OH;

W is O;

Y2 and R32 are both absent;

Z is N;

M1 is absent, O, S, NR8, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, aryl, heteroaryl,

heterocyclic, SO, SO2 or C=O; M2 is absent, C1-C6 alkyl, O, NR8, heterocyclic, aryl,

heteroaryl, or C=O; M3 is absent, O, NR8, S, SO, SO2, CO, C1-C6 alkyl, C2-C6 alkenyl, C2-

C6 alkynyl, aryl, heteroaryl, or heterocyclic; M4 is absent, O, NR8, heteroaryl, heterocyclic

or aryl; and M5 is C1-C8 alkyl, C2-C8 alkenyl, C2-C8alkynyl, heteroaryl, heterocyclic or

aryl.

13. The compound of claim 12 wherein G2 is

N

N

(R3)m

R8

wherein:
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represents a single or double bond;

R3 is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl,

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

m is 0, 1, 2 or 3.

14. The compound of claim 12, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

,

wherein each R3 is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

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

m is 0, 1, 2 or 3; and

R8 is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

15. The compound of claim 12, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

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

methylamino.

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

N
G4

G2

N

G1

(R1)n

(R2)p

G5

G6

G7

t
N

N
NH

O

HO

u

(R5)v

w(R6)

(XXII)

wherein G1, G2, n, p, R1, R2, and R8 are as defined in claim 1;

t, v and w are independently 0, 1, 2 or 3;

u is 0, 1, 2, 3, 4, 5, 6, 7 or 8;

G4 is S or O;

G5 is absent, C1-C8 alkyl or a C1-C8 alkyl interrupted by one or more O, S, S(O), SO2,

N(R8), C(O);

G6 is CR1 or N;

G7 is –CHR1, -NR8, S or O; and

R5 and R6 are independently hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino,

CF3, CN, NO2, sulfonyl, acyl, aliphatic, substituted aliphatic, aryl, substituted aryl,

heteroaryl, substituted heteroaryl, heterocyclic, or substituted heterocyclic.

17. The compound of claim 14 wherein G2 is

N

N

(R3)m

R8

wherein:

represents a single or double bond;

R3 is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl,

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

m is 0, 1, 2 or 3.

18. The compound of claim 16, wherein G2 is
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(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

,

wherein each R3 is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

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

m is 0, 1, 2 or 3; and

R8 is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

19. The compound of claim 16, wherein G2 is

(R3)m

N

(R3)m

N

(R3)m

N

(R3)m

N

N

(R3)m

N

N

(R3)m

N
R8

R8N

(R3)m (R3)m

or

, , , ,

, ,

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

methylamino.

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

N
G4

G2

N

G1

(R1)n

(R2)p

G5

N

N
NH

O

HO

u

w(R6)

(XXIV),

wherein G1, G2, n, p, R1, R2 and R8 are as defined in claim 1;

w is 0, 1, 2 or 3;

u is 0, 1, 2, 3, 4, 5, 6, 7 or 8;

G4 is S or O;

G5 is absent, C1-C8 alkyl or a C1-C8 alkyl interrupted by one or more O, S, S(O), SO2,

N(R8), and C(O); and

each R6 is amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl, acyl,

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

21. A compound of claim 20, wherein:

G1 is O;

G2 is optionally substituted phenyl, pyridyl, pyrimidyl,

indazolyl, pyrrolyl or benzimidazolyl;

G5 is –N(R8)-C1-C4-alkyl; and

u is 0.

22. The compound of claim 20 or claim 21 wherein G2 is

N

N

(R3)m

R8

,

wherein:

represents a single or double bond;
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R3 is hydroxy, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN, NO2, sulfonyl,

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

m is 0, 1, 2 or 3.

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

(R3)m
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N
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N

N
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N

N

(R3)m

N
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R8N

(R3)m (R3)m

or

, , , ,

, ,

,

wherein each R3 is hydroxyl, amino, halogen, alkoxy, alkylamino, dialkylamino, CF3, CN,

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

m is 0, 1, 2 or 3; and

R8 is hydrogen, acyl, or aliphatic of 4 to 12 atoms.

24. The compound of claim 20 or 21, wherein G2 is

(R3)m

N
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N
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N

N

(R3)m
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or

, , , ,

, ,

wherein m is 1 and R3 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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or a pharmaceutically acceptable salt thereof.

26. A compound of the formula:

,

or a pharmaceutically acceptable salt thereof.

27. A compound of the formula:

,

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 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.


