subject in need thereof a composition comprising a compound of Formula (II), or a
pharmaceutically acceptable salt, solvate, or prodrug thereof, wherein the cancer is brain cancer,
glioblastoma multiforme, medulloblastoma, astrocytomas, brain stem gliomas, meningiomas,
oligodendrogliomas, melanoma, lung cancer, breast cancer, or leukemia.

[0016] In another aspect is a method of inhibiting the activity of Olig2 in a cell comprising
contacting the cell with a compound of Formula (I), or a pharmaceutically acceptable salt,
solvate, or prodrug thereof. In another aspect is a method of inhibiting the activity of Olig2 in a
cell comprising contacting the cell with a compound of Formula (IT), or a pharmaceutically
acceptable salt, solvate, or prodrug thereof.

[0017] In another aspect is the use of a compound of Formula (I), in the manufacture of a
medicament for the treatment of a disease, disorder, or condition that would benefit from
inhibition of Olig2 activity. In another aspect is the use of a compound of Formula (II), in the
manufacture of a medicament for the treatment of a disease, disorder, or condition that would
benefit from inhibition of Olig2 activity.

[0017a] In another aspect is a compound of Formula (III):

R4 R7
Y 8 2
RG\N N/)\I’l\l)J\l}l \\

10 R Ry Rady
Formula (II0);

wherein:
each R, is independently halogen, -CN, -NO,, -OH, -OCF3, -OCH,F, -OCF,H, -CF3, -
SRg, -N(Rg)S(=0),Rg, -S(=0):N(Rg),, -S(=O)Ry, -S(=0)2R9, -C(=0)Ry, -CO,Rs, -N(Rg),,
-C(=0)N(Rg)2, -N(Rg)C(=0)Ry, substituted or unsubstituted C;-Cgalkyl, substituted or
unsubstituted C;-Cgalkoxy, substituted or unsubstituted C;-Cgheteroalkyl, substituted or
unsubstituted C,-C;heterocycloalkyl, substituted or unsubstituted Cs-Cgeycloalkyl,
substituted or unsubstituted C4-Ciparyl, or substituted or unsubstituted C,-Csheteroaryl;
R, and R3 are each independently H, -CN, C;-Cjalkyl, C3-Cecycloalkyl, or C,-
Csheterocycloalkyl; or R, and Rj are taken together to form a 5- or 6-membered
heterocyclic ring;
R4 and Rs are independently H, halogen, -CN, -OH, -CF3, substituted or unsubstituted
C-Cealkyl, substituted or unsubstituted C,-Cgalkoxy, substituted or unsubstituted C,-
Ceheteroalkyl, substituted or unsubstituted C,-C7heterocycloalkyl, substituted or
unsubstituted C3;-Cgcycloalkyl, substituted or unsubstituted Cs-Cjparyl, or substituted or

unsubstituted C;-Coheteroaryl;



Rg is H, unsubstituted C;-Csalkyl, -(C(R14)(Ri5))mR17, -(C(R18)(R15)mNR11DR12), -
(CR14)(R15)mOR 13, -(C(R14)(R15))nR16, 0F -OR;
R; is substituted or unsubstituted phenoxy or -C(=0O)R3;
each Rg is independently H or substituted or unsubstituted C;-Cealkyl;
each Ry is independently substituted or unsubstituted C;-Cealkyl;
R, is H or unsubstituted C;-Cqalkyl;
Ry, is H, substituted or unsubstituted C;-Cgalkyl, -C(=O)Ry9, or -S(=0)2R9;
Ry, is H or substituted or unsubstituted C;-Cgalkyl;
R;3 is H or substituted or unsubstituted C;-Cesalkyl;
each Ry4 and R;s is each independently H, halogen, or substituted or unsubstituted C;-
Cealkyl,;
Ry is substituted or unsubstituted C,-C-heterocycloalkyl or -C(=O)N(R3g)2;
Ry7 is -C(=O)Ryg, -CO2R21, -C(=O)N(R2 )2, or substituted or unsubstituted C,-
Coheteroaryl;
each Rys is independently H, substituted or unsubstituted Ci-Csalkyl, substituted or
unsubstituted C,-C-heterocycloalkyl, or substituted or unsubstituted C3-Cgcycloalkyl; or
two Ry are taken together to form a heterocycloalkyl ring;

| Ry is substituted or unsubstituted C1-C6alky1 ;
Ry is substituted or unsubstituted C,-Cgalkyl;
each Ry; is independently H, or substituted or unsubstituted C;-Csalkyl; or two Ry, are
taken together to form a heterocycloalkyl ring;
Ry, is H, or substituted or unsubstituted C;-Cgalkyl;
Ry; is substituted or unsubstituted C4-Cyoaryl;
m is 2-6;
nis 1-5; and
pis 0-4; or

a pharmaceutically acceptable salt, solvate, or prodrug thereof.

[0017b] In another aspect is a compound selected from:
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a pharmaceutically acceptable salt, solvate, or prodrug thereof.

[0017¢] In another aspect is a compound selected from:
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HO- SN N cl ,
H H H - or a pharmaceutically acceptable salt, solvate, or prodrug
thereof.

[0017d] In another aspect is a compound selected from:

\Mb/©©ka©©

bH@©NMﬁ fege)

ora pharmaceutically acceptable salt, solvate, or prodrug thereof.

[0017¢] In another aspect is a compound having the structure:

peRVegt

. or a pharmaceutically acceptable salt, solvate, or prodrug

thereof.

[0017£] In another aspect is a compound selected from:



- or a pharmaceutically acceptable salt, solvate, or
prodrug thereof.

[0017g] In another aspect is a compound selected from:

N N N~ N N
H H H H , H ,
9 O g
|
HO\N \N N/lLN \N/\/\N N)\N/U\N
H H H | H H H
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pharmaceutically acceptable salt, solvate, or prodrug thereof.

[0017h] In another aspect is a compound having the structure of:

@ e 2 CH;SO3H
\N/\/\N N)\N/U\N cl
| H H H

solvate or prodrug thereof.

. or a pharmaceutically acceptable salt,

[0017i] In another aspect is a pharmaceutical composition comprising a compound as disclosed

herein, or a pharmaceutically acceptable salt, solvate, or prodrug thereof, and at least one

pharmaceutically acceptable excipient.

[0017j] In another aspect is a use of a compound as disclosed herein, or a pharmaceutically

acceptable salt, solvate, or prodrug thereof in the manufacture of a medicament for the treatment

of a disease in a subject; wherein the disease is cancer or Down’s Syndrome.
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[0017K] In another aspect is a use of a compound as disclosed herein, or a pharmaceutically
acceptable salt, solvate, or prodrug thereof in the manufacture of a medicament for the inhibition
of the activity of Olig2 in a cell.
[00171] In another aspect is a compound as disclosed herein for use in therapy.
[0017m] In another aspect is a compound as disclosed herein for use as a medicament.
[0018] Other objects, features and advantages of the compounds, compositions, methods, and
uses described herein will become apparent from the following detailed description. It should be
understood, however, that the detailed description and the specific examples, while indicating
specific embodiments, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the disclosure will become apparent from this
detailed description.

DETAILED DESCRIPTION
[0019] The compounds described herein are modulators or inhibitors of the neural and GBM
(glioblastoma multiforme) stem cell transcriptional repressor OLIG2 (e.g. NM_005806,
NP_005797 for human). OLIG2 (also written herein as Olig2) is the oligodendrocyte
trasnsciption factor 2. This protein is a member of the bHLH (basic helix-loop-helix) family.
~ The bHLH family is a family of transcription factors that contain the structure motif
M;ﬁ;clﬂraﬁéterized by two alpha helices connected by a loop. The transcription factors containing
bHLH domains are generally dimeric. Generally one of the helices contains basic amino acid
residues that facilitate binding to DNA. OLIG2 is normally restricted to the central nervous
system (CNS) in non-disease states, where it is an essential regulator of progenitor cell fate.
OLIG?2 homodimerizes and hetereodimerizes with the E12 or E47 proteins to then bind and
repress the p21 gene promoter among other effects. P21 is a stem cell and tumor suppressor,
and is directly repressed by OLIG2. P21 is activated by the tumor suppressor p53. p533 occurs in
the intact, wild type form in nearly 70% of primary GBM patient samples. OLIG2 is highly
expressed in all diffuse gliomas, and is found in virtually 100% of GBM cells positive for the
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WHAT IS CLAIMED IS:

1. A compound of Formula (I1I):
R, R,
BB P«
R
6\|TI N/ l?l ITI \\
Ry R, R, (i
Formula (1II);
wherein:

each R, is independently halogen, -CN, -NO,, -OH, -OCF3, -OCH,F, -OCF,H, -CF3, -SRs, -
N(Rg)S(=0):Ro, -S(=0):N(Rg)z, -S(=O)Rs, -S(=0);Rg, -C(=O)Ry, -CO2Rs, -N(Rs)2, -
C(=0)N(Rs)2, -N(Rg)C(=0)Ry, substituted or unsubstituted Ci-Cgalkyl, substituted or
unsubstituted C;-Cealkoxy, substituted or unsubstituted C;-Cgheteroalkyl, substituted or
unsubstituted C,-C-heterocycloalkyl, substituted or unsubstituted C3-Cgcycloalkyl,
substituted or unsubstituted Cs-Cioaryl, or substituted or unsubstituted C,-C-heteroaryl;
R, and R; are each independently H, -CN, C;-Cyalkyl, Cs-Ceeycloalkyl, or Co-

- Crheterocycloalkyl; or Ro-and-Rs-are taken together to form a 5- or 6-membered heterocyclic
ring;
R, and Rs are independently H, halogen, -CN, -OH, -CF3, substituted or unsubstituted C;-
Csalkyl, substituted or unsubstituted C;-Cesalkoxy, substituted or unsubstituted C;-
Cgheteroalkyl, substituted or unsubstituted C,-Csheterocycloalkyl, substituted or
unsubstituted C3-Cscycloalkyl, substituted or unsubstituted Cs-Croaryl, or substituted or
unsubstituted C,-Cgheteroaryl;
Ry is H, unsubstituted C;-Csalkyl, -(C(R14)(R15)mR17, (C(R14)R15))mN(R1 D(R12), -
(CR12)Ri5)mOR 13, (C(R14)(R1s5)nR16, O -OR2;
R, is substituted or unsubstituted phenoxy or ~-C(=O)Ra3;
each Rg is independently H or substituted or unsubstituted C:-Cealkyl;
each Ry is independently substituted or unsubstituted C;-Cealkyl;
Ry is H or unsubstituted C;-Cjalkyl;
R, is H, substituted or unsubstituted C;-Csalkyl, -C(=O0)R 9, or -S(=0)2R19;
Ry, is H or substituted or unsubstituted C;-Cealkyl;
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Ryzis Hor substituted or unsubstituted C;-Cealkyl;

each R4 and Rys is each independently H, halogen, or substituted or unsubstituted C;-Cgalkyl;
R4 is substituted or unsubstituted C,-Crheterocycloalkyl or -C(=O)N(Rig);

Ry is -C(=0)Rz0, -CO2R21, -C(=0)N(R2)z, or substituted or unsubstituted C,-Coheteroaryl;
each R g is independently H, substituted or unsubstituted C;-Csalkyl, substituted or
unsubstituted C,-C7heterocycloalkyl, or substituted or unsubstituted C3-Cscycloalkyl; or two
Ry; are taken together to form a heterocycloalkyl ring;

Ry is substituted or unsubstituted C,-Cgalkyl;

Ry is substituted or unsubstituted C;-Csalkyl;

each R,y is independently H, or substituted or unsubstituted C;-Csalkyl; or two Ry; are taken
together to form a heterocycloalkyl ring;

R,, is H, or substituted or unsubstituted C;-Csalkyl;

Ro; is substituted or unsubstituted Cs-Coaryl;

m is 2-6;

nis 1-5; and

“pis0-4;0r

a pharmaceutically acceptable salt, solvate, or prodrug thereof.

2.

The compound of claim 1, wherein R and Rj; are each independently H, -CN, C;-Calkyl,

C;-Cecycloalkyl, or C,-Crheterocycloalkyl.

3.
4.

The compound of claims 1 or 2, Rs is H.

The compound of any one of claims 1-3, wherein Ry is halogen, -CN, -OH, -CF3, substituted

or unsubstituted C;-Cgalkyl, substituted or unsubstituted C;-Cgalkoxy, substituted or unsubstituted
C,-Cgheteroalkyl.

5.

6
7.
8

The compound of any one of claims 1-4, wherein Ry is H.
The compound of any one of claims 1-5, wherein Ry is substituted or unsubstituted phenoxy.
The compound of any one of claims 1-5, wherein R7 is -C(=O)Rys.

A compound selected from:
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pharmaceutically acceptable salt, solvate, or prodrug thereof.

9. A compound selected from:
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; or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

10. A compound selected from:
| H H H | H H H

0
N O ° ﬁ\N o) /‘/k‘
WeSVen TN S Tcne)

pharmaceutically acceptable salt, solvate, or prodrug thereof.

A compound having-the-structure:=

b ot

; or a pharmaceutically acceptable salt, solvate, or prodrug
thereof.

A compound selected from:

H ﬁ\Q CI ﬁ\oN 0 @ @
\/N\/\ CI \N/\/\H NJ\”J\H

ko) , |

@ ﬁ\N 0
/\E{/@iﬁj\ﬁ \,l\,/\/\H CNDJ\HJKH @ ©

-206-



F N O
SN tlifil\ /ﬂ\
l

prodrug thereof.

; or a pharmaceutically acceptable salt, solvate, or

13. A compound selected from:
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;ora
pharmaceutically acceptable salt, solvate, or prodrug thereof.

14. A compound having the structure of:

O\l .2CH3SO3H
NN N PN N
| H H H

solvate or prodrug thereof.

; or a pharmaceutically acceptable salt,

15. A pharmaceutical composition comprising a compound of any one of claims 1-14, or a
pharmaceutically acceptable salt, solvate, or prodrug thereof, and at least one pharmaceutically
acceptable excipient.

16. Use of a compound of any one of claims 1-14, or a pharmaceutically acceptable salt, solvate,

or prodrug thereof in the manufacture of a medicament for the treatment of a disease in a subject;

wherein the disease is cancer orDown’sSyndrome
17. Use of a compound of any one of claims 1-14, or a pharmaceutically acceptable salt, solvate,

or prodrug thereof in the manufacture of a medicament for the inhibition of the activity of Olig2 in a

cell.
18. A compound of any one of claims 1-14 for use in therapy.
19. A compound of any one of claims 1-14 for use as a medicament.
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