
CLAIMS 

What is claimed is: 

1. A compound of formula (I) 

(R3)n R1 	 0 D, 
iSw 

elf 	
0 y-Z  

o 	 (I) 

or a pharmaceutically acceptable salt thereof, wherein 

W, X, Y and Z are each independently selected from CHpr N; 

D and DI  are independently selected from a bond or N 

A is optionally substituted bicyclic heteroaryl; 

L is a bond, -C(0)-, -(CR`Rc)m-, -0C(0)-, -(CRc 	-0C(0)-, 

C(0)-, -NRbC(S)-, or -NRbC(0)-; 

RI  is selected from alkyl, cycloalkyl, aryl, 11 eroaryl, and heterocyclyl; each 

of which is substituted with 0-5 occurrences of Rd 

each R3  is independently selected fronihalo, haloalkyl, alkyl, hydroxyl and 

-0Ra  or two adjacent R3  taken together withAhe carbon atoms to which they are 

attached form an optionally substituted c iyl; 

each le is independently selec from alkyl, acyl, hydroxyalkyl and 

haloalkyl; 

each Rb  is independently ected from hydrogen and alkyl; 

each Rc  is independent selected from hydrogen, halo, alkyl, alkoxy and halo 

alkoxy or two R` taken tog,,e'er with the carbon atoms to which they are attached 

form an optionally substi ed cycloalkyl; 

each Rd  is indec ndently selected from halo, haloalkyl, haloalkoxy, alkyl, 

alkynyl, nitro, cyan ydroxyl, -C(0)12', -0C(0)Ra,. -C(0)0Ra, SRa, -NRaRb  and — 

ORa, or two Rd  t n together with the carbon atoms to which they are attached form 

an optionally s stituted heterocyclyl: 

n is 	I, or 2; 

1, 2 or 3; 

is 0, 1, 2; and 



1. The compound of any one of claims 1-5, wherein. L is, a bond, —(CR`R`),,,-, - 

NRhC(0)-,—(CR'Rc).-C(0)-, -C(0)-, or -0(C0)-. 

2. The compound of claim 6, wherein L is a bo 

g is 0, 1 or 2. 

2. The compound of claim 1, wherein h is 1 and g is 1. 

3. The compound of claim 2, wherein W, X, Y and Z are CH. 

4. The compound of claim 3, wherein D is NRb and D' is a bond. 

5. The compound of claim 4, wherein Rh  is H, methyl or ethy 

6. The compound of claim 7, wherein Ri r alkyl, aryl or heteroaryl substituted 

with 0-5 occurrences of Rd. 

7. The compound of claim 6, wher n L is —(CR`R`),,-. 

8. The compound of claim 9, herein R' is cycloalkyl, aryl, heteroaryl or 

heterocyclyl substituted ith 0-5 occurrences of Rd. 

9. The compound of aim 6, wherein L is —NRbC(0)- and Rb  is hydrogen. 

10. The compou of claim 11, wherein R' is aryl substituted with 0-5 

occurrenc of Rd. 

11. The,impound of claim 6, wherein L is —(CfeRc),,„-C(0)-. 

341 



14, The compound of claim 13,wherein RI  is cycloalkyl, aryl or heteroaryl 

substituted with 0-5 occurrencs of Rd. 

15. The compound of claim 6, wherein L is -C(0)-. 

16. The compound of claim 15, wherein R I  is aryl, alkyl, or heteroaryl 	stituted 

with 0-5 occurrencs of Rd. 

17. The compound of claim 6, wherein L is —0C(0)-. 

18. The compound of claim 17, wherein RI  is alkyl, aryl heterocyclyl 

substituted with 0-5 occurrences of Rd. 

19. The compound of claim 6, wherein L is —(C 	c),,-0C(0)-. 

(I) 

or pharmaceutically acceptable salt thereof, wherein: 

, X, Y and Z are each independently selected from CH or N; 

R1,
L, 

2 0 "A 

20. The compound of claim 19, wherein R heterocyclyl or cycloalkyl 

substituted with 0-5 occurrences of 

21. The compound of any one of Cl.;;ms 6-20, wherein n is 0. 

22. The compound of any on-of claims 6-20, wherein n is 1 and R3  is CH3, 

CH2CH3, OCH3, OCH. H3, OH, F, CI, or CF3. 

23. A pharmaceutica composition comprising a compound formula (I): 

(R3)n 
\C. D, 

wI 
Y 

/ 
e 
D and DI  are independently selected from a bond or Me; 
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N 
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R3  Rb 
N, 0  

/S•-• 
1.•Z 0 A  

Y -  

A is optionally substituted aryl or optionally substituted heteroaryl; 

L is a bond, -C(0)-, 	-0C(0)-, -(CR`V),,,-0C(0)-, 

C(0)-, -NRbC(S)-, or -NRbC(0)- (wherein the point of the attachment to R' is o h 

left-hand side); 

RI  is selected from alkyl, cycloalkyl, aryl, heteroaryl, and heterocycl ; each 

of which is substituted with 0-5 occurrences of Rd; 

each R3  is independently selected from halo, haloalkyl, alkyl, h ciroxyl and 

-01e, or two adjacent R3  taken together with the carbon atoms to wl(ch they are 

attached form an optionally substituted heterocyclyl;each Ra  is in iependently selected 

from alkyl, acyl, hydroxyalkyl and haloalkyl; 

each Rb is independently selected from hydrogen an -alkyl; 

each Rc  is independently selected from hydrogen, 'alo, alkyl, alkoxy and halo 

alkoxy or two R` taken together with the carbon atoms o which they are attached 

form an optionally substituted cycloalkyl; 

each Rd  is independently selected from 11 haloalkyl, haloalkoxy, alkyl, 

alkynyl, nitro, cyano, hydroxyl, -C(0)1e, -04)Ra, -C(0)01e, -SRa, -NRaRb  and —

OR', or two Rd  taken together with the carbot atoms to which they are attached form 

an optionally substituted heterocycl yl; 

n is 0, 1, or 2; 

m is 1, 2 or 3; 

h is 0, 1, 2; and 

gis 0,1 or 2. 

24. The pharmaceutical composition of claim 23, wherein the compound is a 

compound of formula )• 



29. A compound of formula (I) or a pharmaceutic ally acceptable salt thereof: 

(R3), 
114/ 

/y-
Y-2 0 

25. A pharmaceutical composition comprising a compound of any one of claims 1-

22. 

26. A pharmaceutical composition comprising a compound represented in Fig 1 or 

pharmaceutically acceptable salt thereof. 

27. A method of modulating PKM2 activity in a subject in need therm)', the method 

comprising administering to said subject a pharmaceutical composi n of any one of 

claims 23-26. 

28. A method of treating a cancer associated with PKM2 ac vity in a subject in need 

thereof, the method comprising administering to a subject/ pharmaceutical 

composition of any one of claims 23-27. 	
I 

(I) 

wherein: 

W, X, Y and Z are each independently selected from CH or N; 

D and D' are independently selected from a bond or NRb; 

A is optionally substituted bicyclic heteroaryl; 

L is a bond, -C( 	-(CR`Rc)„,-, -0C(0)-, -(CR'Rc).-0C(0)-, 

-NRbC(S)-, or, NRbC(0)-; 

R' is selectfrom alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl; each 

of which is subs ted with 0-5 occurrences of Rd; 

each 	independently selected from halo, haloalkyl, alkyl, hydroxyl and 

-0Ra  or tw adjacent R3  taken together with the carbon atoms to which they are 

attach 	rrn an optionally substituted cyclyl; 
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each Ra  is independently selected from alkyl, acyl, hydroxyalkyl and 

haloalkyl; 

each Rb  is independently selected from hydrogen and alkyl; 

each Rd  is independently selected from hydrogen, halo, alkyl, alkoxy and halo 

alkoxy or two Rd  taken together with the carbon atoms to which they are a Cached 

form an optionally substituted cycloalkyl; 

each Rd  is independently selected from halo, haloalkyl, haloa oxy, alkyl, 

alkynyl, nitro, cyano, hydroxyl, -C(0)Ra, -0C(0)Ra, -C(0)ORa, 	, -NRaRb  and — 

ORa, or two Rd  taken together with the carbon atoms to which ey are attached form 

an optionally substituted heterocyclyl; 

n is 0, 1, or 2; 

m is 1, 2 or 3; 

h is 0, 1, 2; and 

g is 0, 1 or 2; 

for use as a medicament. 

30. A use of a compound of formula (I),,Gir a pharmaceutically acceptable salt thereof: 

(R3) R1, 

	

	 0 L, 
// 

,z 0 

(I) 

wherein: 

W, X, Y and Z ate each independently selected from CH or N; 

D and DI  are independently selected from a bond or NRb; 

A is opti 	Hy substituted bicyclic heteroaryl; 

L is a b d, -C(0)-, 	-0C(0)-, -(CReRd),,-0C(0)-, -(CR`Rd).-

C(0)-, -NRb6(S)-, or -NRbC(0)-; 

s selected from alkyl, cycloalkyl, aryl, heteroaryl, and heterocycl yl; each 

of whi is substituted with 0-5 occurrences of Rd; 
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each R3  is independently selected from halo, haloalkyl, alkyl, hydroxyl and 

-0Ra or two adjacent R3  taken together with the carbon atoms to which they are 

attached form an optionally substituted cyclyl; 

each le is independently selected from alkyl, acyl, hydroxyalkyl and 

haloalkyl; 

each Rb  is independently selected from hydrogen and alkyl; 

each le is independently selected from hydrogen, halo, alkyl, alko and halo 

alkoxy or two R` taken together with the carbon atoms to which they ar attached 

form an optionally substituted cycloalkyl; 

each Rd  is independently selected from halo, haloalkyl, haloalkoxy, alkyl, 

alkynyl, nitro, cyano, hydroxyl, -C(0)Ra, -0C(0)Ra, -C(0)0R`, -SRa, -NRaRb  and — 

ORa, or two Rd  taken together with the carbon atoms to which they are attached form 

an optionally substituted heterocyclyl; 

n is 0, I, or 2; 

m is 1, 2 or 3; 

h is 0, 1, 2; and 

g is 0, 1 or 2; 

in the manufacture of a medicament for modulating PKM2 activity in a subject 

in need thereof or for treating cancer assor Fated with PKM2 activity in a subject in 

need thereof. 
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H 

N, 

0 0 N 

CLAIMS 

What is claimed is: 

1. A compound having the following structure formula: 
H p N 
N , 

O 

2. A compound having the following structure formula: 

3. A compound having the following structure formula: 

4. A compound having the following structure formula: 

5. A compound having the following structure formula: 

N 

v." NO
N 
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CI 

6. A compound having the following structure formula: 

6. A compound having the following structure foil 	mla: 



CI 

7. A compound having the following structure formula: 
F 

8. A compound having the following structure formula: 

9. A compound having the following structure formula: 

H 
N.. 

O 

10. A. compound having the following structure formula: 

11. A compound having the following structure formula: 

N 	 N 

13. A compound having the following structure formula: 

14. A compound having the following structure formula: 
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15. A compound having the following structure formula: 



H N.S  
O 'C) 

CI 

16. 	A compound having the following structure formula: 

[\
N 

17. 	A compound having the following structure formula: 

18. A compound having the following structure formula: 

19. A compound having the following structure formula: 

20. A compound having the following structure formula: 

21. A compound having the following structure formula: 

CI 
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22. 	A compound having the following structure foimula: 

23. 	A compound having the following structure formula: 

H 
N) 	-'-'4'N' 14;S 

O 	L 	N 	....,_ _-..., _ 0 ‘b -....,- y- --- 
0 

N 
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