CLAIMS
What is claimed is:

1. A compound of formula (I)

(R%,

RL
‘NHﬁ v\ Y P pd 3

0 M

or a pharmaceutically acceptable salt thereof, wherein

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

D and D' are independently selected from a bond or N}%b

A is optionally substituted bicyclic heteroaryl;

L is a bond, -C(O)-, -(CRR Y-, -OC(O)-, (CRE
C(O)-, “NRbC(S)‘, or *NRE’C(O};

each R* is independently selected from alkyl, acyl, hydroxyalkyl and

halealkyl;

each R” is independentl ected from hydrogen and alkyl;

each R is independent! éelectad from hydrogen, halo, alkyl, alkoxy and halo
alkoxy or two R taken togeth

&

form an optionally %ubstit}f%ed cycloalkyl;

er with the carbon atoms to which they are attached

each R is mdﬂgéndently selected from halo, haloalkyl, haloalkoxy, alkyl,
alkynyl, nitro, cyan hydroxyi -C(O)R?, -OC(O)R?, -C(O)OR*, -SR*, -NR*R" and —
OR? or two R* taigen together with the carbon atoms to which they are attached form

an optionally bstituted heterocyclyl;

; 180,11, 2; and




h

10.

11.

12.

gis0,1or2.

The compound of claim 1, wherein his 1 and gis 1.

’% .

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

The compound of claim 3, wherein D is NR® and D' is a bond.
The compound of claim 4, wherein R" is H, methyl or ethy

The compound of any one of claims 1-5, wherein L is.4 bond, (CR°R%)p-, -
NR°C(O)-,~(CRR)-C(O)-, -C(O)-, or -O(COY)

The compound of claim 6, wherein L is a bond.

The compound of claim 7, wherein R’ isialkyl, aryl or heteroaryl substituted

with 0-5 occurrences of R
The compound of claim 6, wherein L is -(CRR)-.

The compound of claim herein R' s cycloalkyl, aryl, heteroaryl or

th 0-5 occurrences of RY,

The compound of gigaim 6, wherein L is -NR°C(O)- and R® is hydrogen.
/

The compou% of claim 11, wherein R’ is aryl substituted with 0-3

occurrence;sg;f R¢,
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14.

15.

16.

17.

18.

23.

The compound of claim 13,wherein R' is cycloalkyl, aryl or heteroaryl

substituted with 0-5 occurrencs of R,

The compound of claim 6, wherein L is -C(Q)-. /

with 0-5 occurrencs of RY.

The compound of claim 6, wherein L is ~OC(O)-.

&

The compound of claim 17, wherein R' is alkyl, aryl Qfghﬁterocyc}yl

substituted with 0-5 occurrences of R¢, /

/

. The compound of any one of c}:ﬁms 6-20, wherein n is 0.

r

‘{i\)
@Jf

2. The compound of any onﬁ%f claims 6-20, wherein n is 1 and R’ is CH;,

CH,CH,, OCHs, OCH,CHs, OFL F, Cl, or CFs.

Vi
A pharmaceutical)composition comprising a compound formula (I):

D and D’ are independently selected from a bond or NR”;
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A is optionally substituted aryl or optionally substituted heteroaryl;
L is a bond, -C(O)-, -(CRR) -, -OC(O)-, (CRRYp-OC(O)-, «(CRR )
C(O)-, -NR®C(S)-, or -NR°C(O)- (wherein the point of the attachment to R' is ogﬁhe

left-hand side); }f
R is selected from alkyl, cycloalkyl, aryl, heteroaryl, and heterocyc 3//1 each
of which is substituted with 0-5 occurrences of R ;,J

each R” is independently selected from halo, haloalkyl, alkyl, hydroxyf and
-OR?, or two adjacent R” taken together with the carbon atoms to Whlch they are

attached form an optionally substituted heterocyclyl;each R® is mdepend@ntly selected
from alkyl, acyl, hydroxyalkyl and haloalkyl; f
each R® is independently selected from hydrogen andf‘ alkyl
each R is independently selected from hydrogen,, ak) atkyl, alkoxy and halo

alkoxy or two R° taken together with the carbon atomsfo which they are attached

&

form an optionally substituted cycloalkyl; 7

, haloalkyl, haloalkoxy, alkyl,
alkynyl, nitro, cyano, hydroxyl, -C(O)R?, OCQ@)Rd -C(O)OR?, -SR®, -NR*R® and —
OR?, or two R’ taken together with the carbg;h atoms to which they are attached form

each R is independently selected from hal

an optionally substituted heterocyclyl;
nis0, 1,or2;
mis1,2or3;
his 0, 1,2; and
gis0,1or2.

24. The pharmaceutical c@mposmon of claim 23, wherein the compound is a
compound of formula Qd

. RS RS
RL | Lo
. R N.#
N f(;h ' X //S A
O

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

22.

26. A pharmaceutical composition comprising a compound represented in Fxmfe lTor

j»{
:j

pharmaceutically acceptable salt thereof.

27. A method of modulating PKM?2 activity in a subject in need ther eof the method

comprising administering to said subject a pharmaceutical composltmn of any one of
claims 23-26. Vi

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

D and D' are indepenc;@lgéildy selected from a bond or NR";

uted bicyclic heteroaryl;

L is a bond, —C(Oj’— «(CRR) -, -OC(O)-, (CRR)y~OC(O)-, (CRR Y-
C(O)-, -NRC(S)-, orNR'C(O)-

R'is se}ect,@/ from alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl; each

A is optionally subg
ﬁ/

,av

ted with 0-5 occurrences of Rd*

each Rg is independently selected from halo, haloalkyl, alkyl, hydroxyl and
-OR” or twg adjacent R? taken together with the carbon atoms to which they are

rm an optionally substituted cyclyl;




each R* is independently selected from alkyl, acyl, hydroxyalkyl and
haloalkyl;

each R® is independently selected from hydrogen and alkyl;

each R° is independently selected from hydrogen, halo, alkyl, alkoxy
alkoxy or two R® taken together with the carbon atoms to which they are g;t‘gched
form an optionally substituted cycloalkyl; g

each R? is independently selected from halo, haloalkyl, ha]o;g;l}{f;xy, alkyl,
alkynyl, nitro, cyano, hydroxyl, -C(O)R?, -OC(O)R?, -C(O)OR’, -§ “ NR*R® and —

OR?, or two R® taken together with the carbon atoms to which they are attached form

an optionally substituted heterocyclyl;
nis0, 1,0r2;
misl,2or3;
his 0, 1, 2; and

gis0,Tor2;

for use as a medicament.

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

R

wherein:
W, X, YandZ are each independently selected from CH or N;
D and D ar

ependently selected from a bond or NR®;
Als opti% i1y substituted bicyclic heteroaryl;

L is abg /d -C(0)-, -(CRRYyr, ~-OC(O)-, (CRR) - OC(O)-, (CRR) -
C(0)-, -NRIC(S)-, or -NR"C(O)-;

R/1s selected from alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl; each

is substituted with 0-5 occurrences of RY;
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each R” is independently selected from halo, haloalkyl, alkyl, hydroxyl and
-OR?® or two adjacent R taken together with the carbon atoms to which they are

attached form an optionally substituted cyclyl;

each R® is independently selected from alkyl, acyl, hydroxyalkyl and
halcalkyl;

each R” is independently selected from hydrogen and alkyl; ’

each R® is independently selected from hydrogen, halo, alkyl, alkoxy and halo
alkoxy or two R® taken together with the carbon atoms to which they
form an optionally substituted cycloalkyl; y

each R? is independently selected from halo, haloalkyl, ha‘l{ﬁélkoxy, alkyl,
alkynyl, nitro, cyano, hydroxyl, -C(O)R?*, -OC(O)R?, -C(O)OR®

"SR, -NR°R and -
OR®, or two R? taken together with the carbon atoms to which they are attached form

an optionally substituted heterocyelyl;
nis0,1,0r2;
mis 1, 2or3;

hisQ, 1, 2; and

gis 0, 1or2;
in the manufacture of a medicament for modulating PKM2 activity in a subject
in need thereof or for treating cancer assogi‘ited with PKM2 activity in a subject in

need thereof,




CLAIMS

What is claimed is:

1. A compound having the following structure formula:
/\ }f‘.} /,Q N I
N 'S
SAOVeE
O -
2. A compound having the following structure formula:
~ N
N
X “"r@ 5 J
3. A compound having the following structure formula:
N /r
saelse %
4. A compound having the following structure formula:
Ci n
N 8L =
/\N\HID/ "o N
o .
5. A compound having the following structure formula:
N
N °s?
VT T
O .
6. A compound having the following structure formula:
N
N °s
o)
7. A compound having the following structure formula:

@OY@@J
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10.

11.

12.

13.

14.

15.

A compound having the following structure formula:

N R
CI/E;A QY@ o//S\\o N |
F o] .

A compound having the following structure formula:
F /\ “
N A
@:\ K/Np/ 0 O N !
o .
A compound having the following structure formula:
N
X N ‘S\
N“/\)/\ Qp O’/ "o N t
o .
A compound having the following structure formula:
N
N °s
v Q o L]
O .
A compound having the following structure formula:
N
SN Py
O .
A compound having the following structure formula:
N
AN N \S\
(O O
O .
A compound having the following structure formula:

H
F N.
N LY
O SO T
F o .

A compound having the following structure formula:
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16.

17.

18.

19.

20.

21.

A compound having the following structure formula:

H
N
N S
Q&Y{S ¢"o NE\)'
0 .

A compound having the following structure formula:

N S
fepeNery .
A compound having the following structure formula:

Nﬁ R\S\
K/N o0 N |
0 .
A compound having the following structure formula:

H
UY@QM N
o .

A compound having the following structure formula:

H
N
N s X
SaeNsr e
o .
A compound having the following structure formula:

0, O
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22. A compound having the following structure formula:

N.
o, T
o .

23. A compound having the following structure formula:
Q”"Q,Ti [ % 1]
)
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