
What is claimed is: 

1. A compound of Formula (I): 

R2  

R3 `A 	X 
,1 R4...„H,--N.2--...

Ri 

(1) 
or a form thereo wherein 

R I  is heteroaryl or eterocyclyl optionally substituted on a carbon atom ring member with 

one, two, thre- •r four R5  substituents, or on a nitrogen atom ring member with an 

oxygen atom sub 'tuent to form an N-oxide; 

X is N or N substituted with .n oxygen atom substituent to form an N-oxide; 

R2  is hydrogen, cyano, halo, h 	roxyl, nitro, Cialkyl, hydroxyl-C [alkyl, Ci.galkoxy, 

amino, Cialkyl-amino, ( 	galkyl)g-amino, hydroxyl-amino, 

hydroxyl-Cialkyl-amino, Ci_"alkoxy-C i.galkyl-amino, C i_galkyl-thio, 

CI alkyl-carbonyl, Cialkyl-car, . yl-amino, amino-carbonyl, 

Cialkyl-amino-carbonyl, (Cialky 	-amino-carbonyl, amino-carbonyl-amino, 

Cialkyl-amino-carbonyl-amino, (C1.8. kyDramino-carbonyl-amino, 

Cialkoxy-carbonyl, Cialkoxy-carbonyl . 	mo, amino-sulfonyl, 

Cialkyl-amino-sulfonyl, (Cialky1)2-amino ulfonyl, amino-sulfonyl-amino, 

Ciallcyl-amino-sulfonyl-amino, (Ci.galky1)2-a 	no-sulfonyl-amino, P(0)(117)2-amino 

or heteroaryl, wherein heteroaryl is optionally subs 'tilted with one, two, three or four 

Ci.galkyl substituents; 

R3  is hydrogen, cyano, halo, C i alkyl, amino, Cialkyl-amino o 	Cialky1)2-amino; 

R4  is Cg_picycloalkyl, aryl, heteroaryl or heterocyclyl, each optional 	substituted with one, 

two, three or four R6  substituents; 

R5  is independently selected from cyano, halo, hydroxyl, nitro, oxo, Ci.ga 	yl, 

cyano-Cialkyl, halo-C1 .galkyl, hydroxyl-Cialkyl, C i.galkoxy, Ci_ga 	oxy-Ci.galkyl, 

halo-Ci.galkoxy, C2.galkenyl, C1.galkoxy-C2.galkenyl, C2.galkynyl, 

Cialkoxy-C2allcynyl, carboxyl, amino, Cialkyl-amino, (Ci.galky1)2-ammo, 

amino-Ci _galkyl, Ci_galkyl-amino-Cialkyl, (Cialky1)2-amino-Ci.galkyl, 

hydroxyl-C1.galkyl-amino, hydroxyl-Cialkyl-amino-Cialkyl, 

hydroxyl-Cialkyl-amino-Cialkyl-amino, C l _galkyl-thio, e l .galkyl-carbonyl, 
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C1.8a1ky1-carbonyl-amino, Ci_8alkyl-carbonyl-oxy, C1_salkyl-carbonyl-oxy-C1.8alkyl, 

C1.8alkoxy-carbonyl, C1.8alkoxy-carbonyl-C1 _galkyl, C1.8alkoxy-carbonyl-amino, 

Cialkyl-sulfonyl, C3.14cycloalkyl, aryl, aryl-Cmalkyl, aryl-amino, 

aryl-C1.8alky-amino, heteroaryl, heteroaryl-Ci _salkyl or heterocyclyl, wherein 

C344cycloalkyl, aryl, heteroaryl or heterocyclyl and the aryl and heteroaryl portions of 

.ryl-C1.8alkyl, aryl-amino, aryl-Ci _salky-amino and heteroaryl-Ci.salkyl are each 

op onally substituted with on; two, three or four halo, Ci_salkyl, halo-C1.8alkyl, 

hydr 	yl-Ci_salkyl, Ci _salkoxy, halo-C1.8alkoxy, hydroxyl-Ci _salkoxy or carboxyl 

substitu 4 	S; 

R6 is independent) 	elected from cyano, halo, hydroxyl, nitro, Ci_salkyl, halo-Ci_salkyl, 

hydroxyl-C1.8 	yl, Cksalkoxy, halo-C i _salkoxy, C2.8alkenyl, Ci.8alkoxy-C2.8alkenyl, 

C2_8alkynyl, Ci_sa 	oxy-C2_8alkynyl, carboxyl, formyl, formyl-oxy, 

Ci _salkyl-carbonyl, 	lo-C1.8alkyl-carbonyl, Ci_salkyl-thio, halo-C1.8alkyl-thio, amino, 

Ci_salkyl-amino, (C1-5 	YDramino, C1.8alkyl-carbonyl, C1.8alkyl-carbonyl-oxY, 

C i_salkyl-carbonyl-oxy-C 1  alkyl, C 1 _8alkoxy-carbonyl, halo-C1.8alkoxy-carbonyl, 

Cmalkoxy-carbonyl-Ci _salk 	Ci_salkoxy-carbonylamino, 

Ci_salkoxy-carbonyl-amino-C1.8  lkyl, amino-carbonyl, Ci_salkyl-amino-carbonyl, 

(C1.8alkyD2-amino-carbonyl, C1.8a 	yl-carbonyl-amino, 

Ci.8alkyl-carbonyl-amino-Ci.8alkyl, a' ino-Ciallcyl, Ci _salkyl-amino-C1.8alkyl, 

(C1.8alkyl)2-amino-C1_salkyl, amino-C1.8  lkyl-amino, 

C14alkyl-amino-C1.8alkyl-amino, (Ci _salky 	-amino-Ci _salkyl-amino, 

hydroxyl-Cholkyl-amino, hydroxyl-C1. alkyl .mino-C1.8alkyl, 

hydroxyl-C1.8alkyl-amino-C1.8alkyl-amino, imini-Ci.salkyl, 

hydroxyl-imino-Ci.8alkyl, Ci.8alkoxy-imino-Ci_salk 	, C malkyl-sulfonyl, 

halo-Ci_salkyl-sulfonyl, amino-sulfonyl, Ci_salkyl-am 	• -sulfonyl, 

(Ci_salkyl)ramino-sulfonyl, B(ORs)2, C3-14cycloallcyl„ h• erocyclyl aryl or 

heteroaryl, wherein C3_14cycloalkyl, heterocyclyl, aryl, and h. eroaryl are each 

optionally substituted with one, two, three or four halo or C i.8a 	I substituents; 

R7  is independently hydroxyl or (C islkoxy)„, wherein n represents an inter er from 1 to 5; 

and, 

R8  is independently hydrogen or Ci.8alkyl; 
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wherein the form of the compound is selected from a free acid, free base, salt, ester, hydrate, 

solvate, chelate, clathrate, polymorph, isotopologue, stereoisomer, racemate, 

enantiomer, diastereomer or tautomer thereof. 

2.  The compound of claim 1, wherein R1  is optionally substituted heteroaryl or 

heterocyclyl selected from 1H-pyrazolyl, 1H-imidazolyl, 1,2-oxazolyl, pyridinyl, 1H- 

1 dolyl, 2H-indazolyl, 4,5,6,7-tetrahydro-2H-indazolyl, 1H-benzimidazolyl, 

nni • . o[2,1-14[1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, pyrazolo[1,5-c]pyrimidinyl, 

imida 1[1,2-a]pyridinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl, 1H-imidazo[4,5- 

b]pyridin 	, 1H-imidazo[4,5-c]pyridinyl, 4,5,6,7-tetrahydro-3H-imidazo[4,5- 

c]pyridinyl, 	idazo[1,2-a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-purinyl or 

quinolinyl. 

3.  The compound of . aim 2, wherein R1  is optionally substituted heteroaryl selected 

from IH-pyrazolyl, 1 	-indolyl, 1H-benzimidazolyl, pyrazolo[1,5-a]pyridinyl, 

imidazo[1,2-a]pyridinyl, 	H-imidazo[4,5-b]pyridinyl, imidazo[1,2-a]pyrazinyl or 

imidazo[1,2-a]pyrimidinyl. 

1.. A method of inhibiting Bmi-1 	nction and reducing the level of Bmi-1 to treat a 

cancer mediated by Bmi-1 in a su.'ect in need thereof comprising administering to 

the subject an effective amount of th= compound of claim 1. 

i. The method of claim 4, further compris 	contacting a cell having elevated Bmi-1 

levels from the subject with an amount oft'compound, wherein the cell is selected 

from a cancer cell, tumor cell, cancer stem eel or tumor stem cell, determining an 

effective amount of the compound that inhibits B 	i-I function in the cell and 

subsequently administering the effective amount of 	e compound to the subject. 

i. The method of claim 5, wherein the effective amount o 	he compound determined to 

inhibit Bmi-1 function in the contacted cell reduces Bmi-1 evels in the contacted cell. 

r. The method of claim 6, wherein the effective amount of the co,  pound is in a range of 

from about 0.001 mg/Kg/day to about 500 mg/Kg/day. 

The method of claim 6, wherein the effective amount of the compoun,  or a form 

thereof is in a range of from about 0.1 ng to about 3500 mg. 

The method of claim 4, comprising administering the compound in combina on with 

one or more additional agents selected from anti-cancer agents, anti-proliferati 
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agents, chemotherapeutic agents, immunomodulatory agents, anti-angiogenic agents, 

anti-inflammatory agents, alkylating agents, steroidal and non-steriodal anti-

inflammatory agents, pain relievers, leukotriene antagonists, 132-agonists, 

anticholinergic agents, hormonal agents, biological agents, tubulin binding agents, 

glucocorticoids, corticosteroid agents, antibacterial agents, antihistamines, anti- 

. lanai agents, anti-viral agents, antibiotics and the like; and, optionally with 

radi. ion therapy. 

10.  A use o 	he compound of claim 1 in the manufacture of a medicament for inhibiting 

Bmi-1 func 'on and reducing the level of Bini-1 to treat a cancer mediated by Bmi-1 

in a subject in , eed thereof comprising administering an effective amount of the 

medicament to th, subject. 

11.  A pharmaceutical co , .osition for use in treating a cancer mediated by Bmi-1 

comprising an effective mount of the compound of claim 1 in admixture with a 

phannaceutically acceptab 	excipient. 
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CLAIMS 

1. A compound of Formula (I): 

R4 \ RN3-1 N1L.2X R1 H 

(I) 
or a form thereof, wherein 

R1  is bicyclic heteroaryl or bicyclic heterocyclyl optionally substituted on a carbon atom ring 

member with one, two, three or four R5 substituents, or on a nitrogen atom ring member 

with an oxygen atom substituent to form an N-oxide, wherein: 

bicyclic heteroaryl is selected from the group consisting of 1H-indolyl, 

azaindolyl, 2H-indazolyl, azaindazolyl, isoindolyl, indolizinyl, 

benzofuranyl, benzothienyl, 1H-benzimidazolyl, benzothiazolyl, 

benzoxazolyl, imidazo[2,1-b][1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, 

pyrazolo[1,5-c]pyrimidinyl, imidazo[1,2-a]pyridinyl, 1H-imidazo[4,5-

b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, imidazo[1,2-a]pyrazinyl, 

imidazo[1,2-a]pyrimidinyl, 7H-purinyl, 9H-purinyl, quinolinyl, 

isoquinolinyl, quinazolinyl, quinoxalinyl, and homologs and regioisomers 

thereof; and 

bicyclic heterocyclyl is selected from the group consisting of dihydro-indolyl, 

indolinyl, tetrahydro-indolyl, dihydro-indazolyl, tetrahydro-indazolyl, 

dihydro-isoindolyl, dihydro-benzofuranyl, tetrahydro-benzofuranyl, 

dihydro-benzothienyl, tetrahydro-benzothienyl, dihydro-benzoimidazolyl, 

tetrahydro-benzoimidazolyl, dihydro-benzooxazolyl, tetrahydro- 

benzooxazolyl, dihydro-benzooxazinyl, tetrahydro-benzooxazinyl, 

benzo[1,3]dioxolyl, benzo[1,4]dioxanyl, benzo[1,4]dioxinyl, 4,5,6,7-

tetrahydro-2H-indazolyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl, 

4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridinyl, dihydro-purinyl, 

tetrahydro-purinyl, dihydro-quinolinyl, tetrahydro-quinolinyl, dihydro- 
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isoquinolinyl, tetrahydro-isoquinolinyl, dihydro-quinazolinyl, tetrahydro-

quinazolinyl, dihydro-quinoxalinyl, tetrahydro-quinoxalinyl and homologs 

thereof; 

X is N or N substituted with an oxygen atom substituent to form an N-oxide; 

R2  is hydrogen, cyano, halo, hydroxyl, nitro, Ci _salkyl, hydroxyl-Ci_salkyl, Ci.salkoxy, amino, 

Ci,8alkyl-amino, (C1 _8alky1)2-amino, hydroxyl-amino, hydroxyl-Cmalkyl-amino, 

C1 _salkoxy-Ci_8alkyl-amino, Ci _salkyl-thio, Ci.8alkyl-carbonyl, C1.8alkyl-carbonyl-amino, 

amino-carbonyl, Cholkyl-amino-carbonyl, (Ci_sallcy02-amino-carbonyl, 

amino-carbonyl-amino, Ci_salkyl-amino-carbonyl-amino, 

(Cholkyl)2-amino-carbonyl-amino, C1.8alkoxy-carbonyl, C1.8alkoxy-carbonyl-amino, 

amino-sulfonyl, Ci _salkyl-amino-sulfonyl, (C1 _8alicy1)2-amino-sulfonyl, 

amino-sulfonyl-amino, CI _8alkyl-amino-sulfonyl-amino, 

(Ch8alky1)2-amino-sulfonyl-amino, P(0)(R7)2-amino or heteroaryl, wherein heteroaryl is 

optionally substituted with one, two, three or four C1.8alkyl substituents; 

R3 is hydrogen, cyano, halo, C1.8alkyl, amino, Ci _salkyl-amino or (Ci_8alky1)2-amino; 

R4  is phenyl, optionally substituted with one, two, three or four R6  substituents; 

R5 is independently selected from cyano, halo, hydroxyl, nitro, oxo, Ci_salkyl, cyano-Chsalkyl, 

halo-Chsalkyl, hydroxyl-Ci _salkyl, Ci.8alkoxy, C1 _8alkoxy-Ci_salkyl, halo-Cholkoxy, 

C2_8alkenyl, Ci_salkoxy-C2_8alkenyl, C2.8allcynyl, C1 _salkoxy-C2.8alkynyl, carboxyl, 

amino, Ci _salkyl-amino, (Ci_salky1)2-amino, amino-Cholkyl, Ci.8alkyl-amino-Ci_salkyl, 

(C1.8alky1)2-amino-Ci_salkyl, hydroxyl-Ci _salkyl-amino, 

hydroxyl-C1 _8alkyl-amino-Ci_salkyl, hydroxyl-Ci _salkyl-amino-Ci_salkyl-amino, 

Ch8allcyl-thio, Ci_salkyl-carbonyl, C1.8alkyl-carbonyl-amino, C1.8alkyl-carbonyl-oxy, 

Chollcyl-carbonyl-oxy-Ci _salkyl, C1.8alkoxy-carbonyl, C1.8alkoxy-carbonyl-C1.8alkyl, 

Ci_olkoxy-carbonyl-amino, Ci_salkyl-sulfonyl, C3_14cycloalkyl, aryl, aryl-Ci_salkyl, 

aryl-amino, aryl-Ci.8alky-amino, heteroaryl, heteroaryl-C1.8alkyl or heterocyclyl, wherein 

C3.14cycloalkyl, aryl, heteroaryl or heterocyclyl and the aryl and heteroaryl portions of 

aryl-Ci _salkyl, aryl-amino, aryl-C1 _8alky-amino and heteroaryl-C1.8alkyl are each 

optionally substituted with one, two, three or four halo, Ci _salkyl, halo-Ci.8alkyl, 

hydroxyl-Ci_salkyl, Ci_salkoxy, halo-Ci_salkoxy, hydroxyl-Ci„salkoxy or carboxyl 

substituents; 
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R6 is independently selected from cyano, halo, hydroxyl, nitro, Cholkyl, halo-Cholkyl, 

hydroxyl-Ci.salkyl, Chsalkoxy, halo-Ci _salkoxy, C2.8alkenyl, Chsalkoxy-C2_8alkenyl, 

C2_8alkynyl, CI.8alkoxy-C2_8allcynyl, carboxyl, formyl, formyl-oxy, Ci _salkyl-carbonyl, 

halo-Ci _salkyl-carbonyl, Chsalkyl-thio, halo-Ci _sallcyl-thio, amino, Ci _salkyl-amino, 

(Ci_8alky1)2-amino, Cholkyl-carbonyl, Cholkyl-carbonyl-oxy, 

Ci _salkyl-carbonyl-oxy-Ci _salkyl, Cholkoxy-carbonyl, halo-Ci _salkoxy-carbonyl, 

C1.8alkoxy-carbonyl-CI.salkyl, Cholkoxy-carbonyl-amino, 

Ch8alkoxy-carbonyl-amino-C1 _8alkyl, amino-carbonyl, Ci.8alkyl-amino-carbonyl, 

(Ci _salky1)2-amino-carbonyl, Ch8alkyl-carbonyl-amino, 

C1.8alkyl-carbonyl-amino-Cholkyl, amino-Ch8alkyl, C1.8alkyl-amino-C1_salkyl, 

(Ci _8alky1)2-amino-Cholkyl, amino-Cholkyl-amino, C1_olkyl-amino-C1.8alkyl-amino, 

(C1 _8alky02-amino-Ci.8alkyl-amino, hydroxyl-Ci_8alkyl-amino, 

hydroxyl-C1_8alkyl-amino-CI.8alkyl, hydroxyl-C1.8alkyl-amino-C1 _8alkyl-amino, 

imino-Ci.8alkyl, hydroxyl-imino-Chsalkyl, C1,8alkoxy-imino-Ci _8alkyl, 

Ci_salkyl-sulfonyl, halo-Cialkyl-sulfonyl, amino-sulfonyl, Ci_salkyl-amino-sulfonyl, 

(Ci _8alky1)2-amino-sulfonyl, B(01(8)2,  C3_14cycloalkyl, heterocyclyl awl or heteroaryl, 

wherein C3_14cycloalkyl, heterocyclyl, awl, and heteroaryl are each optionally substituted 

with one, two, three or four halo or C1 _8alkyl substituents; 

R7 is independently hydroxyl or (Ci_salkoxy)„, wherein n represents an integer from 1 to 5; and, 

R8 is independently hydrogen or C1 _8alkyl; 

wherein the form of the compound is selected from a free acid, free base, salt, ester, hydrate, 

solvate, chelate, clathrate, polymorph, isotopologue, stereoisomer, racemate, enantiomer, 

diastereomer or tautomer thereof 

2. 	The compound of claim 1, wherein R1  is optionally substituted bicyclic heteroaryl or 

bicyclic heterocyclyl selected from 1H-indolyl, 2H-indazolyl, 4,5,6,7-tetrahydro-2H-

indazolyl, 1H-benzimidazolyl, imidazo[2,1-b][1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, 

pyrazolo[1,5-c]pyrimidinyl, imidazo[1,2-a]pyridinyl, 5,6,7,8-tetrahydroimidazo[1,2-

a]pyridinyl, 1H-imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, 4,5,6,7-tetrahydro- 
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3H-imidazo[4,5-c]pyridinyl, imidazo[1,2-a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-

purinyl or quinolinyl. 

3.  The compound of claim 2, wherein R1  is optionally substituted bicyclic heteroaryl 

selected from 1H-indolyl, 1H-benzimidazolyl, pyrazolo[1,5-a]pyridinyl, 

imidazo[1,2-a]pyridinyl, 1H-imidazo[4,5-b]pyridinyl, imidazo[1,2-a]pyrazinyl or 

imidazo[1,2-a]pyrimidinyl. 

4.  An effective amount of the compound of claim 1 for use in the treatment of cancer 

mediated by Bmi-1, by inhibiting Bmi-1 function and reducing the level of Bmi-1 in a 

subject. 

5.  The compound of claim 4, wherein the treatment initially comprises contacting a cell 

having elevated Bmi-1 levels from the subject with an amount of the compound, wherein 

the cell is selected from a cancer cell, tumor cell, cancer stem cell or tumor stem cell, 

determining an effective amount of the compound that inhibits Bmi-1 function in the cell 

and subsequently comprises administering the effective amount of the compound to the 

subject. 

6.  The compound of claim 5, wherein the effective amount of the compound determined to 

inhibit Bmi-1 function in the contacted cell reduces Bmi-1 levels in the contacted cell. 

7.  The compound of claim 6, wherein the effective amount of the compound is in a range of 

from about 0.001 mg/Kg/day to about 500 mg/Kg/day. 

8.  The compound of claim 6, wherein the effective amount of the compound or a form 

thereof is in a range of from about 0.1 ng to about 3500 mg. 

9.  The compound of claim 4, wherein the compound is to be administered in combination 

with one or more additional agents selected from anti-cancer agents, anti-proliferative 
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agents, chemotherapeutic agents, immunomodulatory agents, anti-angiogenic agents, 

anti-inflammatory agents, alkylating agents, steroidal and non-steriodal anti-

inflammatory agents, pain relievers, leukotriene antagonists, (32-agonists, anticholinergic 

agents, hormonal agents, biological agents, tubulin binding agents, glucocorticoids, 

corticosteroid agents, antibacterial agents, antihistamines, anti-malarial agents, anti-viral 

agents, antibiotics and the like; and, optionally with radiation therapy. 

10.  The use of the compound of claim 1 in the manufacture of a medicament to treat a cancer 

mediated by Bmi-1 in a subject wherein the medicament is formulated to inhibit Bmi-1 

function and reduce the level of Bmi-1 in the subject. 

11.  A pharmaceutical composition for use in treating a cancer mediated by Bmi-1 comprising 

an effective amount of the compound of claim 1 in admixture with a pharmaceutically 

acceptable excipient. 
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