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at is claimed is:

A compound of Formula (I):

or a form thereof, wh¥ein
R, is heteroaryl or heter
one, two, three or fo\r R;s substituents, or on a nitrogen atom ring member with an
oxygen atom substitueiX to form an N-oxide;
X is'N or N substituted with an oAygen atom substituent to form an N-oxide;
R; is hydrogen, eyano, halo, hydrox)\, nitro, Cy_galkyl, hydroxyl-C,.salkyl, C;.galkoxy,
amino, C,_galkyl-amino, (C,_galyl);-amino, hydroxyl-amino,
hydroxyl-C).salkyl-amino, C,-salkdgy-C).salkyl-amino, C;.salkyl-thio,
C).salkyl-carbonyl, Ci_galkyl-carbonyNamino, amino-carbonyl,
C)_galkyl-amino-carbonyl, (C;.galkyl),-atNino-carbonyl, amino-carbonyl-amino,
Cl'-galkyl-amino—carbohyl-amino, (Cl_.salky -amino-carboﬁyl;amino, .
C).galkoxy-carbonyl, Cy.salkoxy-carbonyl-amiNg, amino-sulfonyl, .
: C;-galkyl-amino-sulfoﬁyl, -(Cl_galkyi)ZQamino-sul oyl émino-sulfonyl-amino,
' _C-1-3alkyl-amino-sulfonyl_—aihino,’ (C1-salkyl)-amino-Wglfonyi-amino, P(O)(R7),-amino
or heteroaryl, wherein heteroafyl is optionally substitutdy] with one, two, three or four
C)salkyl substituents;
R3 is hydrogen, cyano, halo, Cgalkyl, amino, Cy.galkyl-amino or (Ci\alkyl),-amino;
R4 is Cs.jacycloalkyl, aryl, heteroaryl or heterocyclyl, each optionally sulgtituted with one,
two, three or four Rg substituents;
Rj5 is independently selected from cyano, halo, hydroxyl, nitro, oxo, C,salkyl,
cyano-C).galkyl, halo-C,.salkyl, hydroxyl-C,.salkyl, Cjgalkoxy, Ci.salkox\Ci.salkyl,
halo-C,_galkoxy, Ca.galkenyl, Csalkoxy-Csgalkenyl, Cysalkynyi,
C-galkoxy-Cy.galkynyl, carboxyl, amino, C,galkyl-amino, (C,.salkyl);-amino,
amino-Cj_galkyl, C|_salkyl-amino-Cj_galkyl, (Ci-salkyl),-amino-Ci_galkyl,
hydroxyl-C;.galkyl-amino, hydroxyl-C;_galkyl-amino-C,_salkyl,

182



10

15

20

25

30

W0 2014/081906 PCT/U82013/071132

hydroxyl-Ci.galkyl-amino-Cy_galkyl-amino, C;_galkyl-thio, C.galkyl-carbonyl,
C).galkyl-carbonyl-amino, C;_galkyl-carbonyl-oxy, Cj.galkyl-carbonyl-oxy-C, galkyl,
() _galkoxy-carbonyl, C_salkoxy-carbonyl-C, _éalkyl, C.galkoxy-carbonyl-amino,
alkyl-sulfonyl, C;_jscycloalkyl, aryl, aryl-C,_salkyl, aryl-amino,

aryl-R_salky-amino, heteroaryl, heteroaryl-C, salkyl or heterocyclyl, wherein

optionally subgtituted with one, two, three or four halo, C)_galkyl, halo-Cy.salkyl,
hydroxyl-C.salky, C;-salkoxy, halo-Cy.salkoxy, hydroxyl-Ci.galkoxy or carboxyl

substituents;

R is independently selected frog cyano, halo, hydroxyl, nitro, C;_salkyl, halo-C; salkyl,
hydroxyl-C_salkyl, C,.galRxy, halo-C.salkoxy, Csgalkenyl, C;.salkoxy-Cs salkenyl,
Cy.galkynyl, C.salkoxy-C,.gaKynyl, carboxyl, formyl, formyl-oxy,
C).salkyl-carbonyl, halo-C;_galkN-carbonyl, C;.salkyl-thio, halo-C.salkyl-thio, amino,
C).galkyl-amino, {C;.salkyl),-amino\C.salkyl-carbonyl, C;.salkyl-carbonyl-oxy,
C.salkyl-carbonyl-oxy-Ci.galkyl, C,.skoxy-carbonyl, halo-C;_galkoxy-carbonyl,
Ci- galkoxy—carbonyl—CJ_galkyl Ci.salkoxy\carbonyl-amino,
C).galkoxy-carbonyl-amino-C;.salkyl, amino albonyl Ci. 8a1ky1 amino-carbonyl,
(Cy-galkyl),-amino- carbonyl C]-gﬂlle carbonyNamino,
C).galkyl-carbonyl-amino-C,. galkyl, amino-C; galk , Cy. 3alkyl -aImnino- Cl-galkyl

(Cy.salkyl)p-amino-Cj_galkyl, amino-C;.galkyl-amino,

hydroxyl-C;_salkyl-amino, hydroxyl-C;_galkyl-amino-C;.gal
hydroxyl-C;_salkyl-amino-Cj.galkyl-amino, imino-C, galkyl,

heteroaryl, wherein Cj.jscycloalkyl, heterocyclyl, aryl, and heteroaryl are ed¢h

optionally substituted with one, two, three or four halo or C/_salkyl substituenty

Ry is independently hydroxyl or (C;_salkoxy),, wherein n represents an integer from 1 to

and,
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g 1s independently hydrogen or C,_galkyl;
rein the form of the compound is selected from a free acid, free base, salt, ester, hydrate,
solvate, chelate, clathrate, polymorph, isotopologue, stereoisomer, racemate,

antiomer, diastereomer or tautomer thereof.

2. The Ypmpound of claim 1, wherein R, is optionally substituted heteroaryl or

heterockelyl selected from 1H-pyrazolyl, tH-imidazolyl, 1,2-oxazolyl, pyridinyl, 1H-

imidazof,2-a]pWidinyl, 5,6,7,8-tetrahydroimidazo{1,2-alpyridinyl, 1H-imidazo[4,5-
blpyridinyl, 1H-imNazo[4,5-c]pyridinyl, 4,5,6,7-tetrahydro-3H-imidazo[4,5-
c]pyridinyl, imidazo[ N-a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-purinyl or

quinolinyl.

The compound of claim 2, wherein R is optionally substituted heteroaryl selected
from 1H-pyrazolyl, 1H-indolyl,\\H-benzimidazolyl, pyrazolo[1,5-a]pyridinyl,
imidazo[1,2-a]pyridinyl, 1H-imida¥p[4,5-b]pyridinyl, imidazo[1,2-a]pyrazinyl or

imidazof[1,2-alpyrimidinyl.
the group consisting of:

N- (4-1nethoxyphenyl) 2-(2-methyl-1H- benzumdaz -1- yl)pyrlmldm—4 amine

N-(2, 3—d1hydr0—1 4-benzodioxin-6 6-y1)-2-(2-methylimNazo[ 1,2-a]pyridin-3- yI)pymmdm -4-amine
2~ (2-methy]1m1dazo[l 2—a]pyr1d1n-3 yI)-N-[4-(triftuoror
N-(4-methoxyphenyl)-2-(2-methylimidazo[ 1 ,2—a]pyndm—

amine
N-(4-methoxyphenyl)-2-[2-(trifluoromethyl)imidazo[ 1,2-a)pyridin-3-yl|pyrimidii
2-[6-chloro-2-(trifluoromethyl}imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflvoromethyl)phenyl]pyrimidin-4-amine
2-|6~chioro-2-(trifluoromethyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(trifluvoromethoxy)phenyl Jpyrimidin-4-amine
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-(4-bromophenyl)-2-[6-chloro-2-(trifluoromethyl Jimidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-amine
23 6-chloro-2-(trifluoromethyl)imidazo{ 1,2-a]pyridin-3-yl]-N-[4-
(ditlyoromethoxy)phenyl Jpyrimidin-4-amine
N-{4-&lorophenyl)-2-{ 6~-chloro-2-(trifluoromethyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-amine

2-[2-metyl-6-(trifluoromethyl)imidazo[ 1,2-a]pyridin-3-yl}-N-[4-
(trifluoron¢hyl)phenyllpyrimidin-4-amine
N-(4-bromopNenyl)-2-[2-methyl-6-(trifluoromethyl)imidazo[1,2-a]pyridin-3-ylJpyrimidin-4-amine
N-(4-methylphelyl)-2-[2-methyl-6-(trifluoromethyl}imidazo[ 1,2-a]pyridin-3-y}]pyrimidin-4-amine
2-[6-fluoro-2-(trifINpromethyl)imidazo[ 1,2-a]pyridin-3-yl]-N-(4-methylphenyl)pyrimidin-4-amine
2-[6-fluoro-2-(trifluodgmethyl)imidazo[ 1,2-alpyridin-3-yl]-N-(4-methoxyphenyl}pyrimidin-4-amine
2-[5-chloro-1-methyl-2Xgrifluoromethyl)-1H-indol-3-yl]-N-{4-methoxyphenyl)pyrimidin-4-amine
2-[5-chloro-1-methyl-2-(tt\{luoromethyl)- 1 H-indol-3-yl]-N-[4-(difluoromethoxy)phenyl | pyrimidin-
4-amine

N-(4-bromophenyl)-2-[5-chlord 1-methyl—Z-(triﬂuoromethyl)-1H—indol-3-yl]pyrimidin—4~a1nfne
N-(4-bromophenyl)-2-(6-fluoro-Mphenylimidazo[ 1,2-a]pyridin-3-y)pyrimidin-4-amine '
2-(6-fluoro-2-phenylimidazo[1,2-a]pyridin-3-yl)-N-{4-methylphenyl)pyrimidin-4-amine
N-(1,3-benzodioxol-5-y1)-2-[ 2-(trifluoNmethyl)imidazo[ 1,2-a]pyridin-3-ylpyrimidin-4-amine
N-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-R-(triflnoromethyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-
4-amine

N-(6-methoxypyridin-3-yl)-2-[2-(trifluorometWyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-amine

N2, N2 dlmethyl N°- {2-[2-(trifluoromethyl)imidaxp[1,2- a]pyrldln—3 yllpyrimidin-4-yl } pyridine-2,5-
diamine

2-{6-bromo-2- (tnﬂuoromethyl)lmldaio[l 2-a]pyridi -yl]~N-[4~
(trifluoromethyl)phenyl]pyrimidin-4-amine -

2- [6-bromo-2 (tnﬂuoromethyl)nmdazo[1 2~ a]pyrldm- -yN-N- (4—methoxyphenyl)pyrnmdm 4-
amine -

: N—(3-ﬂuoro-4-methoxyphenyl)-2—[2~(tr1ﬂuorom‘ethyl)nmdazo 2-a]pyr1dm—3~yl]pyr1m1d1n-‘4-amin:
N—(3-chIoro-4-methoxyphenyl)—2-[2—(triﬂuoromcthyl)imidazo[1 X-alpyridin-3-yljpyrimidin-4-
amine
N-(3-chloro-4-methylphenyl)-2-[2-(trifluoromethyl)imidazo| 1,2-alpyNdin-3-yl}pyrimidin-4-amine
N-(4-ethoxyphenyl)-2-[ 2-(trifluoromethyl)imidazo[1,2-a}pyridin-3-ylJpWimidin-4-amine
N-[4-(propan-2-yl)phenyl]-2-[ 2-(trifluoromethyl}imidazo[ 1,2-a]pyridin-3-Rpyrimidin-4-amine
N-[4-(1H-pyrazol-1-yl)phenyl]-2-[2-(trifluoromethyl)imidazo[ 1,2-a]pyridin-Nyl lpyrimidin-4-amin
N-(3-chloro-4-methoxyphenyl)-2-(2-methyl-1H-benzimidazol- [-yl)pyrimidin-4¥3mine
2-(2-methyl-1H-benzimidazol-1-yl)-N-{4-(trifluoromethyl)phenyl Jpyrimidin-4-amNe
N-(3-chloro-4-methoxyphenyl)-2-[2-(trifluoromethyl)-1 H-benzimidazol-1-ylJpyrimid§g-4-amine
5-fluoro-N-{(4-methylphenyl)-2-[ 2-(trifluoromethyl)imidazo[1,2-a]pyridin-3-yl]pyrimidiN4-amine
5-chloro-N-(4-methylphenyl)-2-[2-(trifluoromethyl)imidazo[ 1,2-a]pyridin-3-yl jpyrimidin-&amine
N-(4-methoxyphenyl)-2-[2-(trifluoromethyl)imidazo[1,2-a]pyrazin-3-yllpyrimidin-4-amine
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-[2-(trifluoromethyl)imidazo[ 1,2-a]pyrazin-3-y1]-N-[4-(trifluoromethyl )phenyl ]pyrimidin-4-amine
4-chlorophenyl)-2-[2-(trifluoromethyl)imidazo[1,2-a}pyrazin-3-yl]pyrimidin-4-amine

2-[6xnethoxy-2-(trifluoromethyl}imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(trifludgomethyl)phenyi]pyrimidin-4-amine
2-[6-metNpxy-2-(trifluoromethyl)imidazo[1,2-a]pyridin-3-y1]-N-[4-
(trifluorom¥thoxy)phenyl Jpyrimidin-4-amine
N-(4-methoxyghenyl)-2-[6-methoxy-2-(trifluoromethyl)imidazo[ 1,2-a]pyridin-3-yl|pyrimidin-4-
amine
N-[4-(difluorometNoxy)phenyl]-2-[6-methoxy-2-(triflucromethyl)imidazo[ 1,2-a]pyridin-3-
yllpyrimidin-4-amin\
2-{[6-{[4-(difluorometN\pxy)phenylJamino}-2-(2-methyl-1H-benzimidazol-1-yl)pyrimidin-4-
yllamino}ethanol
N-{4-(difluoromethoxy)phelyl]-2-[2-(trifluoromethyl}imidazof1,2-a]pyrazin-3-yl|pyrimidin-4-
amine

2-[{6-fluoro-2-(tiifluoromethyl)itNidazo[ 1,2- a]py11d1n-3 y1}-N-[4-(trifluoromethyl)phenyl Jpyrimidin-
4-amine

N-[4-(difluoromethoxy)phenyl]-2-{ 68Juoro-2-(trifluoromethyl)imidazo[ 1,2-a]pyridin-3-
yllpyrimidin-4-amine

N-[4-(trifluoromethyl)phenyl]-2-[2-(triflidromethyl }pyrazolo[ 1,5-a] pyridin-3-yl }pyrimidin-4-amine
2-{[2-(2-methyl-1H-benzimidazol-1-yl)-6-{N-(trifluoromethyl)phenyl]amino} pyrimidin-4-
yl]amino} ethanol

N*-(2-methoxyethyl)-2-(Z-methyl-1H-benzimidax ol-l—yl)-N(’—[4-'
(trifluoromethyl)phenyl]pyrimidine-4,6-diamine

N% -[4- (dlﬂuoromethoxy)phenyl]-N -(2- methoxyethy 2~ (2~methy1—1H-benzumdazol I-
yDpyrimidine-4,6-diamine

N-(4-methoxyphenyl)-2-[2- (tnﬂuoromethyl)pyrazolo[1 5% pyr1d1r1~3 -yl]pyrimidin-4-amine
N-{4-(difluoromethoky)phenyl]-2-(2-methyl-1H-benzimidaz]-1-yl)pyrimidin-4-amine
N-(4-methylphenyl)-2-[2-(trifluoromethyl)imidazo[1,2-a]pyraz¥g-3 -yl ]Jpyrimidin-4-amine
2-(2-methyl-1H-benzimidazol-1-yl)-N-[4-(trifluoromethyl)phenyNpyrimidine-4,6-diamine
2-(5,6-difluoro-2-methyl-1H-benzimidazol-1-yl)-N-{4-(trifluoromethy])phenyl | pyrimidine-4,6-
diamine
N-[4-(difluoromethoxy)phenyl]-2-[2-(trifluoromethyl}imidazo[ 1,2-a)pyrNin-3-yl|pyrimidine-4,6-
diamine
2-[2-(trifluoromethyl)imidazo[ 1,2-a}pyridin-3-yl]-N-{4-(trifluoromethyl)pheny! ] pyrimidine-4,6-
diamine
N-[4-(trifluoromethoxy)phenyl]-2-{ 2-(trifluoromethyl)imidazof 1,2-a]pyridin-3-yl Jayrimidine-4,6-
diamine
2-(6-flnoro-2-methylimidazo[1,2-a]pyridin-3-yI)-N-[4-(trifluoromethyl)phenyl |pyrimidype-4,6-
diamine
N-[4-(difluoromethoxy)phenyl}-2-(6-fluoro-2-methylimidazo{ 1,2-a]pyridin-3-yl)pyrimidineNg,6-
diamine
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N-[4-(trifluoromethyl)phenyl]-2-(1,3,5-trimethyl- 1H-pyrazol-4-yl)pyrimidine-4,6-diamine
6-fluoro-2-methyl-1H-benzimidazol-1-y1)}-N-[4-(trifluoromethyl}phenyl jpyrimidine-4,6-diamine

2-(2-meNgyl-1H-imidazo[4,5-blpyridin-1-yI)-N-{4-(trifluoromethyl)phenylJpyrimidine-4,6-diamine
2-(5,6-difixro-2-methyl-1H-benzimidazol-1-yl)-N-[3-fluoro-4-(trifluoromethyl)phenyl Jpyrimidine-

4,6-diamine
N-[4-(difluoromethoxy)-{-fluorophenyl]-2-(2-ethyl-6-flucro- 1 H-benzimidazoi-1-yl}pyrimidine-4,6-
diamine

2-(2-cyclopropyl-6-fluoro-1ENbenzimidazol-1-y1)-N-{4- (d1ﬂuoromethoxy) -3-
ﬂuorophenyl]pynnndme 4,6-diymine

N-[4-(trifluoromethyl)phenyl]-2-(%, 5,6-trimethyl- 1 H-benzimidazol-1-yl)pyrimidine-4,6-diamine
N-[3-fluoro-4-(trifluoromethyl)phen\]-2-(2-methyl-1H-benzimidazol-1-yl)pyrimidine-4,6-diamine
2-(2-ethyl-6-fluoro-1H-benzimidazol- Nyl)-N-[4-(trifluoromethyl)phenyl Jpyrimidine-4,6-diamine
2-(2-cyclopropyl-6-fluoro-1H-benzimidadpl-1-y1)-N-[4-(triflucromethyl)phenylipyrimidine-4,6-
diamine )
2-(2-cyclopropyl-5-fluoro-1H-benzimidazol- ])—N—[4~(triﬂuoromethyl)phenyl]pyrimidine—4,6-
diamine

[3-(4-amino-6-{[4- (trlﬂuoromethyl)phenyl]ammo yyrimidin-2-yl)-6- ﬂuoromndazo[l 2-a]pyridin-
2-ylmethanol

2-(6- bromo-2-methy1~1H—benzumdazol 1-yD)-N- [4~(tr1 oromethyl)phenyl|pyrimidine-4,6-diamine
2-(2,6-dimethyl-1H-benzimidazol-1-yl)-N-[4-(trifluoromdyl)phenyl]pyrimidine-4,6-diamine
2-(6-ethyl-2-methyl-TH-benzimidazol-1-yl)-N-[4-(trifluorodethylphenylpyrimidine-4,6-diamine
2-(4, 6 'diﬂuoro-2—methy]-]H-benzimidazol-1-y1)-N-[4—(t1'iﬂuo methyl)phenyl [pyrimidine-4,6-
diamine

2-(4,6-difluoro-2-methyl- 1 H-benzimidazol- 1-y1)-N-[3-fluoro-4-(triKuoromethyl)phenyl ipyrimidine
4,6-diamine

2-{[2-(4,6-difluoro-2-methyl-1H-benzimidazol-1-y})-6-{[4-
(trifluoromethyl)phenyljamino } pyrimidin-4-yllamino} ethanol
2-(6-ethenyl-2-methyl-1H-benzimidazol-1-yl)-N-f4-(trifluoromethyl)phenyl Ryrimidine-4,6-
diamine

2-(2-cyclopropyl-6-fluoro-1 H-imidazo[4,5-b]pyridin-1-y1)-N-[4-
(trifluoromethyl)phenyl]pyrimidine-4,6-diamine
2-(6-chloro-2-methyl-1H-benzimidazol-1-yl)-N-[4-(trifluoromethyl)phenyl |pyrimidind\g,6-diamine
2-(6-fluoro-2-methyl-1H-imidazo[4,5-b]pyridin-1-yI)-N-[4-(trifluoromethyl)phenyl JpyritNdine-4,6
diamine
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-fluoro-2-(2-methyl-1 H-benzimidazol-1-yi}-N-[4-(trifluoromethyl)phenyl]pyrimidine-4,6-diamine

4,6~diamine
2-(5-chloro-2-
diamine
2-(6-fluoro-2-meth
diamine
N-[4-(difluoromethoxy)-{-fluorophenyl]-2-(5,6-difluoro-2-methyl-1H-benzimidazol-1-
yDpyrimidine-4,6-diamine
N-[4-(difluoromethoxy)phen
diamine .
2-(2-cyclopropyl-6-fluoro-1H-imNazo[4,5- b]pyr1d1n- -y)-N-[4-
(difluoromethoxy)phenylJpyrimidit-4,6-diamine
2-(6-chloro-2-methyl-1H-imidazo[4,5N]pyridin-1-yl)-N-[4-(trifluoromethyl)phenyl |pyrimidine-
4,6-diamine
2-(6-chloro-2-ethyl-1H-imidazo[4,5-b]py
diamine

N- [4-(d1ﬂu010meth0xy)phenyl] 5- ﬂuoro 2- (2~1 ethyl- 1H-bez121m1dazol l-yl)pyrnnldme 4,6-
diamine
2-(2-ethyl-1 H-benzimidazol-l ~yl}-5 ~ﬂuoro-N-[4-(t
- 5-fluoro-2-(5-fluoro-2-methyl-1H-benzimidazol-1-yl)
4,6-diamine -

5~ ~fluoro-2-(6-fluoro- 2—methyl 1H- benzumdazo] 1-y1)-N-[ (tnﬂuoromethyl)phenyl]pynmldme-
4,6- dxalnme
N- [4~(d1ﬂu01omethoxy)phenyl] -5-fluoro-2-(6-fluoro-2-methyl-
4,6-diamine
N-[4-(difluoromethoxy)-3-fluorophenyl]-5-fluoro-2-(6-fluoro-2-me
yl)pyrimidine-4,6-diamine
N-[4-(difluoromethoxy)-3-fluorophenyl]-5-fluoro-2-(5-fluoro-2-methyl-
yDpyrimidine-4,6-diamine
N-[4-(difluoromethoxy)phenyl]-5-fluoro-2-(5-fluoro-2-methyl-1H-benzimid3gol-1-yl)pyrimidine-
4,6-diamine
2-(6-chloro-2-methyl-1H-imidazo[4,5-b]pyridin-1-y1)-5-fluoro-N-[4-
(trifluvoromethyl)phenyl]pyrimidine-4,6-diamine
2-{6-chloro-2-methyl-1H-imidazo[4,5-b]pyridin-1-y1)-N-{4-(difluoromethoxy)phenyl
fluoropyrimidine-4,6-diamine

thyl-1H-benzimidazol-1-yl)-N-[4-(difluoromethoxy)phenyl|pyrimidine-4,6-

gnidazo[1,2-a]pyrimidin-3-y1)-N-[4-(trifluoromethyl)phenylJpyrimidine-4,6-

-2-(5,6-difluoro-2-methyl-1H-benzimidazol-1-yl)pyrimidine-4,6-

in-1-yl)-N-[4-(trifluoromethyl)phenylpyrimidine-4,6-

uoromethyl)phenyl]pyriinidine-4,6-diamine "
-[4- (tuﬂuoromethyl)phenyl] ynmldlne-

~benzimidazol-1 -yl)pyrimidine—

1-1H-benzimidazol-1-

-benzimidazol-1-
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-(6-chloro-2-methyl- 1 H-imidazo{4,5-b]pyridin-1-y1)-N-[4-(dilluoromethoxy}-3-fluorophenyl]-5-
oropyrimidine-4,6-diamine
2-(Xcyclopropyl-6-fluoro-1H-imidazo[4,5-b]pyridin-I-yl)-5-fluoro-N-[4-
(trifhigromethyl)phenyl]pyrimidine-4,6-diamine
2-(imidago[ 1,2-a]pyridin-3-y1)-N-[4-(trifluoromethyl)phenyl Jpyrimidin-4-amine
N-[4-(difliNromethoxy)-3-fluorophenyl]}-5-fluoro-2-(2-methyl- 1 H-benzimidazol- 1 -yl )pyrimidine-
4,6-diamine
2-(2-cyclopropN-1H-benzimidazol-1-yl)-5-fluoro-N-[4-(trifluoromethyl)phenyl fpyrimidine-4,6-~
diamine
2-(2-cyclopropyl-11benzimidazol-1-yl)-N-[4-(difluoromethoxy)phenyl]-5-fluoropyrimidine-4,6-
diamine
2-(2-cyclopropyl-1H-betgimidazol-1-yl)-N-[4-(difluoromethoxy)-3-fluorophenyl]-5-
fluoropyrimidine-4,6-diandpe
N-[4-(difluoromethoxy)phenN]-2-(2-ethyl-1 H-benzimidazol-1-yl)-5-fluoropyrimidine-4,6-diamine
N-[4-(difluoromethoxy)-3-fluor\phenyl]-2-(2-ethyl-1H-benzimidazol-1-yl)-5-fluoropyrimidine-4,6-
diamine
2-(5,6-difluoro-2-methyl-1H-benzinNdazol-1-yl)-5-fluoro-N-[4-(trifluoromethyl)phenyl pyrimidine-
4, 6-diamine
N-[4-(difluoromethoxy)-3-fluorophenyl1R-(5,6-difluoro-2-methyl-1H-benzimidazol-1 -yl)-5-
fluoropyrimidine-4,6-diamine
2-(4,6-difluoro-2-methyl-1H-benzimidazol-1°X1)- 5-ﬂuoro N-[4-(trifluoromethyl)phenyllpyrimidine-
~4,6-diamine
N-[4-(difluoromethoxy)-3-fluorophenyl]-2-(4,6-di{uoro-2-methyl- 1H-benzlm1dazol 1-yD)-5-
fluoropyrimidine-4,6-diamine
2-(2-ethyl-4,6-difluoro-1H-benzimidazol-1-y1)-5-fluordN-{4-(trifluoromethyl)phenyl]pyrimidine-
. 4,6-djamine _ '
N-[4-(difluoromethoxy)-3-fluorophenyl]-2-(2-ethyl-4,6-diflNoro- 1 H-benzimidazol-1-yl)-5-
fluoropyrimidine-4,6-diamine : '
N-[4-(difluoromethoxy)phenyl]-2-(4,6-diflnoro-2-methyl-1H-bexzimidazol-1-yl)-5-
fluoropyrimidine-4,6-diamine
N-{4-(difluoromethoxy)phenyl}-2-(2-ethyl-4,6-difluoro-1H-benzimidgzol-1-yl)-5-fluoropyrimidine-
4,6-diamine
N-[4-(difluoromethoxy)phenyl]-2-(5,6-difluoro-2-methyl- 1 H-benzimidazW-1-yl)-5-
fluoropyrimidine-4,6-diamine
5-tluoro-2-(4-fluoro-2-methyl- 1 H-benzimidazol-1-yl)-N-[4-(trifluoromethyl)pRenyl | pyrimidine-
4,6-diamine
N-[4-(difluoromethoxy)phenyl]-5-fluoro-2-(4-fluoro-2-methyl- 1 H-benzimidazol- I\¢1)pyrimidine-
4,6-diamine
N-{4-(difluoromethoxy}-3-fluorophenyl]-5-fluoro-2-(4-fluoro-2-methyl-1 H-benzimida
yDpyrimidine-4,6-diamine
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-fluoro-2-(2-methyl-1H-imidazo[4,5-bpyridin-1-y1)-N-[4-(triflsoromethyl)phenyl [pyrimidine-4,6-
A\amine _

-[ X (difluoromethoxy)phenyl]-5-fluoro-2-(2-methyl-1 H-imidazo[4,5-b]pyridin-1-yl)pyrimidine-
4 6-dNmine
N-[4-(duoromethoxy)-3-fluorophenyl]-5-fluoro-2-(2-methyl-1H-imidazo[4,5-b]pyridin-1-
yl)pyrimidpe-4,6-diamine
2-(2-cycloprdpyl-4-fluoro-1H-benzimidazol-1-y1)-5-fluoro-N-[4-
(trifluoromethW)phenyllpyrimidine-4,6-diamine
2-(2-cyclopropyl¥-fluoro-1H-benzimidazol-1-yl)-N-[4-(difluoromethoxy)phenyl]-3-
fluoropyrimidine-4-diamine
2-(2-cyclopropyl-4-flogro- 1 H-benzimidazol-1-yl)-N-[4-(difluoromethoxy)-3-fluorophenyl]-5-
fluoropyrimidine-4,6-diNnine
2-(2-cyclopropyl-6-fluoroNH-benzimidazol-1-yl)-N-{4-(difluoromethoxy)phenylJpyrimidine-4,6-
diamine
N-[4-(difluoromethoxy)phenyl N2-(2-ethyl-6-fluoro-1H-benzimidazol-1-yl)pyrimidine-4,6-diamine
N-{4-(difluoromethoxy)phenyl]-2N2-(difluoromethyl)-6-fluoro-1H-benzimidazol-1-yljpyrimidine-
4,6-diamine ‘ ,
2-(2-methyl-1H-benzimidazol- 1-yl)-NN4-(methylsulfanyl)phenyl]pyrimidine-4,6-diamine
2-[2-(1-methylcyclopropyl)-1H-benzimidgzol-1-y1]-N-{4-(trifluoromethyl)phenyl |pyrimidine-4,6-
diamine _
N-[4-(difluoromethoxy)phenyl]-2-[2-(1-methNcyclopropyl)-1H-benzimidazol-1-yl]pyrimidine-4,6-
diamine _
2-(2-cyclopropyl-1H-benzimidazol-1-yl)-N-[4- (trijuoromethyl)phenyl]pyrimidine-4,6-diamine
2-[2-(methoxymethyl)- IH—benzunldazol l—yl] -N-[4- 1ﬂu0romethyl)phenyl]pyrun1d1ne—4 6~
diamine . .
2-[2—(pr0pan-2—yl)-lI_-I—banIm1dazol-l ~y1]-N-[4-(tr1ﬂuor N ethyl)phenyl]pyr1m1dme-4,6—d1am1ne
2-[2-(difluoromethyl)-1H-benzimidazol-1-yl}-N-[4-(trifluorNmethyl)phenyl]pyrimidine-4,6-diamine
2-(2-ethyl-1H-benzimidazol-1-y1)-N-[4-(trxifluoromethyl)pheny pyrimidinb-4,6-diamine
2-(2-methylpyrazolo[1,5-a]pyridin-3-yl)~N-[4-(trifluoromethyl)pNenylJpyrimidine-4,6-diamine
2-(2-cyclopropyl-6-fluoro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-(diRuoromethoxy)phenyl]-5-
fluoropyrimidine-4,6-diamine
N-f4-(difluoromethoxy)phenyl]-2-(2-ethyl-1H-benzimidazol-1-yl)pyrimNine-4,6-diamine
N-[4-(difluoromethoxy)-3-fluorophenyl]-2-(2-ethyl-1H-benzimidazol-1-yl )Ryrimidine-4,6-diamine
2-(5-chloro-2-methyl-1 H-benzimidazol-1-yl)-5-fluoro-N-{4-(trifluoromethyl)Menyl]pyrimidine-
4.6-diamine
2-(5-chloro-2-methyl-1H-benzimidazol-1-y1)-N-[4-(difluoromethoxy)phenyl]-5-fliropyrimidine-
4,6-diamine
2-(6-chloro-2-methyl-1H-benzimidazol- 1-yl)-5-fluoro-N-[4-(trifluoromethyl }phenyl jp yNmidine-
4,6-diamine
2-(6-chloro-2-methyl-1H-benzimidazol-1 -yl)~N-[4—(diﬂuorome’choxy)phenyl]-5 -fluoropyrim¥Jine-
4,6-diamine
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-(2-ethyl-5-fluoro-1H-benzimidazol- I -yl)-5-fluoro-N-[4-(trifluoromethyl )phenyl | pyrimidine-4,6-
mine

N-[4(difluoromethoxy)phenyl]-2-(2-ethyl-5-fluoro-1H-benzimidazol-1-yl)-5-fluoropyrimidine-4,6-
diami
2-(2-ethW-6-fluoro-1H-benzimidazol-1-yl)-5-fluoro-N-[4-(trifluoromethyl)phenyl]pyrimidine-4,6-
diamine
N-[4-(difluor\methoxy)phenyl]-2-(2-ethyl-6-fluoro-1H-benzimidazol-1-yl)-5-fluoropyrimidine-4,6-
diamine
5-chloro-2-(2-metRyl-1H-benzimidazol-1-yl)-N-[4-(tri fluoromethyl)phenyl Jpyrimidine-4,6-diamine
5-chloro-2-(2-ethyl-Nd-benzimidazol-1-yl)-N-[4-(trifluoromethyDphenyl Jpyrimidine-4,6-diamine
5-chloro-N-[4-(difluordnethoxy)phenyi]-2-(2-ethyl-1H-benzimidazol-1-yl)pyrimidine-4,6-diamine
5-fluoro-2-(2-methylimiddgo[ 1,2-a]pyridin-3-yI)-N-[4-(trifluoromethyl)phenyl Jpyrimidine-4,6-
diamine
N-{4-(difluoromethoxy)pheny —5-ﬂuoro—2-(Z-methylimidazo[1,2-a]pyridin-3~yl)pyri1nidine—4,6—
diamine
N-[4-(difluoromethoxy)-3-fluoroplnyl]-5-fluoro-2- (2-methyhm1dazo[1 2-ajpyridin-3-
yDpyrimidine-4,6-diamine

5-methyl-2-(2-methyl-1H-benzimidazo -yl)—N—[4—(triﬂu0ro_methyl)pheny]]pyrimidine—4,6-diamine
N-[4-(difluoromethoxy)phenyl]-5-fluoro-N{2-methylpyrazolo[ 1,5-a]pyridin-3-yl)pyrimidine-4,6-
diamine
5-fluoro-N-[4-(trifluoromethyl)phenyl}-2-(2,6,&trimethylimidazo[1,2-a]pyrazin-3-yl)pyrimidine-
4,6-diamine . ,
N-[4- (dlﬂuoromethoxy)phenyl] 5- ﬂuoro-2 (2,6,8-tr¥nethylimidazo[ 1,2-a]pyrazin-3-yl)pyrimidine-
4,6-diamine . ‘ '
N-{4- (dlﬂuommethoxy) 3-fluorophenyl]-5- ﬂuoro-Z-(Z, X-trimethylimidazo[1,2-a]pyrazin-3- -
yDpyrimidine-4,6-diamine .
5-fluoro-2- (2-methy1pyrazolo[1 5-a]pyridin-3- yl) N—[4-(tr1ﬂ romethyl)phenyl]pyrimidine-4,6-
diamine
5-fluoro-2-[6-fluoro-2- (trlﬂuoromethyl)1m1dazo[1 2-a]pyr1dm—3- ~N-[4-
(trifluoromethyl)phenyl]pyrimidine-4,6-diamine
5-fluoro-2-(6-fluoro-2-methyl-1H-benzimidazol-1-y})-N-{(4-methoxypNenyl)pyrimidine-4,6-diamin
2-(2-cyclopropylpyrazolo[1,5-a]pyridin-3-y1)-N-[4-(difluoromethox y)phdgyl]-5-fluoropyrimidine-
4, 6-diamine
[3-(4-amino-6- {[4-(difiuoromethoxy)phenyl]amino} -5-fluoropyrimidin-2-yl)}-fluoropyrazolo[1,5-
a]pyridin~-2-ylimethanol
2-[2-(methylsulfanyl}-1H-benzimidazol-1-yl]-N-[4-(trifluoromethyl)phenyl |pyrimNine-4,6-diamin
5-fluoro-2-(6-fluoro-2-methyl-1H-benzimidazol-1-yl)-N-[6-(trifluoromethyl)pyridin-Y;
yllpyrimidine-4,6-diamine
5-fluoro-2-(6-fluoro-2-methyl-1H-benzimidazol-1-y1)-N-(4-methylphenyl)pyrimidine-4,6
N-(4-chlorophenyl)-5-fluoro-2-(6-fluoro-2-methyl-1H-benzimidazol- 1 -yl)pyrimidine-4,6-di

191




WO 2014/081906 PCT/US2013/071132

-[4-(difluoromethoxy)phenyl]-2-(2-ethyl-5-fluoropyrazolo[ 1,5-a]pyridin-3-yl)-5-
yoropyrimidine-4,6-diamine
2-(MNethyl-5-fluoropyrazolof 1,5-a]pyridin-3-yl)-5-fluoro-N-[4-(trifluoromethyl)phenyl]pyrimidine-
4,6-dmine

N-[4-(duoromethoxy)-3-fluorophenyl]-2-(2-ethyl-5-fluoropyrazolo[ 1,5-a]pyridin-3-yl)-5-
fluoropyriyidine-4,6-diamine
5-fluoro-2-(fluoro-2-methyl-1H-benzimidazol-1-y1)-N-(3-methoxyphenyl)pyrimidine-4,6-diamine
N-(3-chlorophayyl)-5-fluoro-2-(6-fluoro-2-methyl- 1 H-benzimidazol-1-yl)pyrimidine-4,6-diamine
5 -fluoro-2-(6-fluokp-2-methyl-1 H-benzimidazol-1-y1)-N-[4-(trifluoromethoxy)phenyl ]pyrimidine-
4.6-diamine

4-{[6-amino-5-fluoro-R-(6-flucro-2-methyl-1 H-benzimidazol-1-yl)pyrimidin-4-

yl]amino }benzonitrile

methyl 4- {[6-amino-5-fluokg-2-(6-fluoro-2-methyl-1 H-benzimidazol-1 -yDpyrimidin-4-
ylJamino } benzoate

5-fluore-2-(2-methyl-1H-benziidazol- 1-yl)-N-(3-methylphenyl)pyrimidine-4,6-diamine
5-fluoro-N-(3-methoxyphenyl)-2-R-methyl-1H-benzimidazol-1-yl)pyrimidine-4,6-diamine
2-(2-methyl-1H-benzimidazol- 1-yl)N-(4-methylphenyDpyrimidine-4,6-diamine
N-(4-methoxyphenyl)-2-(2-methyl-1HRenzimidazol-1-yl)pyrimidine-4,6-diamine
N-[4-(dimethylamino)phenyl]-2-(2-methW¢ 1 H-benzimidazol-1-yl)pyrimidine-4,6-diamine
5-fluoro-2-(2-methyl-1H-benzimidazol-1-yINN-(4-methylphenyl)pyrimidine-4,6-diamine
5-fluoro-N-(4-methoxyphenyl)-2-(2-methyl-1B¢benzimidazol-1-yl)pyrimidine-4,6-diamine
N-(4-chlorophenyl)-5-fluoro-2- (2-methy1 1H-beigimidazol- 1-y1)pyr1m1dme—4 6-diamine

4-{[6- amino-5-fluoro-2- (2-methy1 1H-benzimidazoNl-ypyrimidin-4- yl]ammo}benzomtnle
N-(1,3-benzodioxol-5-yl)-5-fluoro-2-(2-methyl- 1 H-beNzimidazol-1-yl)pyrimidine-4,6-diamine
5-fluoro-2- (Z-methyl IH-bennmldazol 1~y1) -N-[4- (tnﬂ 'omethoxy)pheny]]pyrimidine-4,6-
diamine ,
N-(1,3-benzodioxol- 5~y1) 2- (2-methy1 1H- benzxmldazol 1-y ynm1d1ne—4 6-diamine
N-(2,2-difluoro-1,3-benzodioxol-5-yl)-2-(2-methyl-1 H-benzimi8azol- l—yl)pyrlmldme -4,6-diamine
N-(3-fluoro-4-methoxyphenyl)-2-(2-methyl-1H-benzimidazol-1-y[yyrimidine-4,6-diamine
N-(6-methoxypyridin-3-yl1)-2-(2-methyl-1H-benzimidazol-1-yl)pyrin®dine-4,6-diamine
N-(4-chlorophenyl)-2-(2-methyl-1H-benzimidazol-1-yl)pyrimidine-4,6-§amine
4-{[6-amino-2-(2-methyl-1H-benzimidazol-1-yl)pyrimidin-4-yljamino } bedgonitrile
2-(2-methyl-1H-benzimidazol-1-yl)-N-(4-nitrophenyl)pyrimidine-4,6-diamind
N—(4-brom0phenyl)—2—(2-methy1-1H—benzimida201—1-yl)pyn'midine—4,6-diamine
2-(5,6-difluoro-2-methyl-1H-benzimidazol-1-yl)-5-fluoro-N-(4-methylphenyl)pyritNidine-4,6-
diamine

2-(5,6-difluoro-2-methyl-1H-benzimidazol-1-yl)-5-fluoro-N-{(4-methox yphenyDpyrimidNge-4,6-
diamine
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-(4~chlorophenyl)-2-(5,6-difluoro-2-methyl-1 H-benzimidazol-1-yl)-5-fluoropyrimidine-4,6-
Namine

-%(difluoromethoxy)phenyl]-5-fluoro-2-[ 2-(methox ymethyl)-1 H-benzimidazol-1 -yl Jpyrimidine-
4,6-dNmine
5-fluoroNz-{2-(methoxymethyl)-1H-benzimidazol-1-yl]-N-(4-methylphenyl)pyrimidine-4,6-diamine
5-fluoro-2¥32-(inethoxymethyl)- 1 H-benzimidazol-1-y1]-N-(4-methoxyphenyl)pyrimidine-4,6-
diamine
N-(4-chloropheyyl}-5-fluoro-2-[ 2-(methoxymethyl)-1 H-benzimidazol-1-ylpyrimidine-4,6-diamine
5-fluoro-2-[2-(meNoxymethyl)-1H-benzimidazol- 1-yl]-N-[4-(trifluoromethyl)phenyl Jpyrimidine-
4,6-diamine
2-(2-methyl-1H-benzilidazol-1-yi)-N-[4-(trifluoromethoxy)phenyl |pyrimidine-4,6-diamine
1-(4-amino-5-fluoro-6-{X-(trifilvoromethyl)phenyl] amino}pyrimidin-Z-yl)—2-1nethy1—l H-
benzimidazole-6-carbonitridg
1-(4-amino-6- {[4-(difluorom&poxy)phenylJamino } -5-fluoropyrimidin-2-yl)-2-methyl-1H-
benzimidazole-6-carbonitrile o
1-{4-amino-5-fluoro-6-[(4-methylaenyl)amino]pyrimidin-2-yl }-2-methyl-1H-benzimidazole-6-
carbonitrile :
1-{4-amino-5-fluoro-6-[(4-methoxyph¥yl)amino]pyrimidin-2-yl }-2-methyl- 1H-benzimidazole-6-
carbonitrile
1-(4-amino-6- {[4-(difluoromethoxy)phenyNamino }-5-fluoropyrimidin-2-yl)-2-methyl-1H-
benzimidazole-5-carbonitrile
1- {4-amino-5-fluore-6-[(4-methylphenyl)amino¥ yrumdm—Z yl}-2-methyl-1H-benzimidazole-5-
carbonitrile
1- {4-am1no 5-fluoro-6- [(4 methoxyphenyl)ammo]p imidin-2- yl}-2-methy1—lH-benznmdazole—S-
carbonitrile
1-{4-amino-5-fluoro-6- {[4 (trlﬂuoromethyl)phenyl]amm pymnldm—Z yl) 2—methy1-1H—
benzimidazole-5-carbonitrile : :
1- {4-am1no 6-[(4- chlorophenyl)ammo]-5-ﬂu0ropy111n1dm—2— -2—methy1 1H-benzimidazole-5-
carbonitrile
N-[4-(difluoromethoxy)phenyl]-5-fluoro-2-(2-methyl-6-nitro~1H-Benzimidazol-1-yl)pyrimidine-
4 6-diamine
5-fluoro-2-(2-methyl-6-nitro-1 H-benzimidazol-1-yl)-N-(4-methylphenW)pyrimidine-4,6-diamine
5-fluoro-N-(4-methoxyphenyl)-2-(2-methyl-6-nitro-1H-benzimidazol-1-yNpyrimidine-4,6-diamine
N-[4-(difluoromethoxy)phenyl]-2-(2-methyl-1H-benzimidazol-1-yl)pyrimidge-4,6-diamine
N-[4-(difluoromethoxy)-3-fluorophenyi]-2-(2-methyl-1H-benzimidazol-1-yl)pXimidine-4,6-
diamine
5-fluoro-2-(2-methyl-6-nitro-1H-benzimidazol-1-y1)-N-[4-(trifluoromethyl)phenyl | dyrimidine-4,6-
diamine
N-(4-chlorophenyl)-2-(4,6-difluoro-2-methyl-1H-benzimidazol-1-yl)-5-fluoropyrimidind\g,6-
diamine

193



WO 2014/081966 PCT/US2613/071132

2-(4,6-difluoro-2-methyl- tH-benzimidazol-1-y1)-5-fluoro-N-[4-
ifluoromethoxy)phenylpyrimidine-4,6-diamine

2-(4,6-difNoro-2-methyl-1H-benzimidazol-1-yl)-5-fluoro-N-(4~methylphenyl)pyrimidine-4,6-
diamine
2-(4,6-difluor§2-methyl-1H-benzimidazol-1-yl)-5-fluoro-N-{(4-methoxyphenyl)pyrimidine-4,6-
diamine
2-(5,7-difluoro-2-1Ngthyl-1H-benzimidazol-1-y1)-5-fluoro-N-[4-(trifluoromethyl)phenyl [pyrimidine-
4,6-diamine
5-fluoro-2-(6-methoxyX-methyl-1H-benzimidazol-1-yl)-N-[4-(trifluoromethyl)phenyl jpyrimidine-
4,6-diamine
N-(4-chlorophenyl)-5-fluord2-(6-methox y-2-methyl-1H-benzimidazol-1-yl)pyrimidine-4,6-
diamine
5-ftuoro-2-(6-methoxy-2-methyNJ H-benzimidazol-1-yl)-N-[4-
* (trifluoromethoxy)phenylJpyrimidipe-4,6-diamine
N-[4-(difluoromethoxy)phenyl}-5-fldgro-2-(6-methoxy-2-methyl-1H-benzimidazol-1-
yDpyrimidine-4,6-diamine
5-fluoro-2-(6-methoxy-2-methyl-1H-ben¥midazol-1-y1)-N-(4-methylphenyl)pyrimidine-4,6-
dianmine
5-fluoro-2-(6-methoxy-2-methyl-1H-benzimmazol- 1 -yl)-N-(4-methoxyphenyl)pyrimidine-4,6-
diamine
N- -(1,3-benzodioxol- 5—y1) 5-fluoro-2-(6-methoxy- '—methyl-lH-benznmdazol 1-y1)py111nldme-4 6-
diamine
N-(4- chIorophenyl) 5-fluoro-2-(6-fluoro-2- methylum zo[l,2—a]pyridin~3-yl)pyn'midine-4 6-
- diamine _
5-fluoro-2-(6-fluoro- 2-1nethyl1m1dazo[l 2 a]pyrldm- -yl)- -(4-methoxypheny])py11m1d1ne-4 6-
diamine
5-fluoro-2-(6~fluoro-2-methylimidazo[ 1,2-a]pyridin-3-y1)-N-(4\nethylphenyl)pyrimidine-4,6-
diamine
5-fluoro-2-(2-methyl-5-nitro-1H-benzimidazol-1-yl)-N-(4-methylpinyl)pyrimidine-4,6-diamine
5-fluoro-N-(4-methoxyphenyl)-2-(2-methyl-5-nitro~1 H-benzimidazol-¥yl)pyrimidine-4,6-diamine
2-(6-amino-2-methyl-1H-benzimidazol-1-y1)-5-fluoro-N-(4-methoxyphety)pyrimidine-4,6-
diamine
2-(6-amino-2-methyl-1H-benzimidazol-1-y1)-N-[{4-(difluoromethoxy)phenyl -Nfluoropyrimidine-
4,6-diamine
2-(6-amino-2-methyl-1H-benzimidazol- 1 -yl)-5-fluoro-N-(4-methylphenyl)pyrimiding-4,6-diamine
N-(4-chlorophenyl)-5-fluoro-2-(5-fluoro-2-methyl-1H-benzimidazol-1-ylpyrimidine-&0-diamine
N-(4-chloro-3-fluorophenyl)-5-fluoro-2-(5-fluoro-2-methyl- 1 H-benzimidazol-1-yl)ypyrimNine-4,6-
diamine
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\ N-(4-chloro-3-fluorophenyl)-5-fluoro-2-(2-methyl-1H-benzimidazol-1-yl)pyrimidine-4,6-diamine

2-(6-fluoro-2-methyl-1H-benzimidazol-1-yl)-N-(3-methylphenyl)pyrimidine-4,6-diamine
N-(2,2-difluoro-1,3-Ignzodioxol-5-yl)-2-(6-fluoro-2-methyl-1H-benzimidazol-1-y)pyrimidine-4,6-
diamine
2-(2-ethyl-1H-benzimidadl-1-yl)-5-fluoro-N-(4-methylphenyl)pyrimidine-4,6-diamine
2-(2-ethyl-1H-benzimidazo
2-(2-ethyl-1H-benzimidazol-1-x])-5-fluoro-N-[4-(trifluoromethoxy)phenyl Jpyrimidine-4,6-diamine
N-(1,3-benzodioxol-5-y1)-2-(2-ethyl-1H-benzimidazol-1-yl)-5-fluoropyrimidine-4,6-diamine
N-(4-chlorophenyl)-2-(2-ethyl-1H-
N-(4-chloro-3-fluorophenyl)-2-(2-eth
2-(2-cyclopropyl-1H-benzimidazol-1-y1)

~yl)-5-fluoro-N-(4-methoxyphenyl)pyrimidine-4,6-diamine

nzimidazol-1-yl)-5-fluoropyrimidine-4,6-diamine

1 H-benzimidazol-1-y1)-5-fluoropyrimidine-4,6-diamine
R-fluoro-N-(4-methylphenyl)pyrimidine-4,6-diamine
2-(2-cyclopropyl-1H-benzimidazol-1-yl)-5-Ruoro-N-(4-methoxyphenyl)pyrimidine-4,6-diamine
2-(2-cyclopropyl-1H-benzimidazol-1-yl)-5-flo\go-N-[4-(trifluoromethoxy)phenyl Jpyrimidine-4,6-
diamine '
N-(4-chlorophenyl)-2-(2-cyclopropyl-1H-benzimi
N-(4-chloro-3-fluorophenyl)-2-(2-cyclopropyl-1H-be
diamine o
5-fluoro-2-(5-fluoro-2-methyl-1H-benzimidazol-1-yI)-N-
5-fluoro-2-(5-fluoro-2-methyl-1H-benzimidazol-1-yl)-N-(4-1
5-fluoro-2-(5-fluoro-2-methyl-1H-benzimidazol-1-y1)-N-[4-(tri
4,6-diamine, and,
2-(6-amio-2-methyl-1H-benzimidazoi-1-yl)-5-fluoro-N-[4-(trifluor\mnethyl)phenyl | pyrimidine-
4,6-diamine;

zol-l-y1)~5-f_ludropyrilnidine—4,6—diamine :
imidazol-1-yl)-5-fluoropyrimidine-4,6- .

-methylphenyl)pyrimidine—4,6-diaminé '

wherein the form of the compound is selected from a salt, ester, hydrate, soNate, chelate,
clathrate, polymorph, isotopologue, stereoisomer, racemate, enantiomezdiastereomer

or tautomer thereof.

5. A method of inhibiting Bmi-1 function and reducing the level of Bmi-1 to trea
cancer mediated by Bmi-1 in a subject in need thereof comprising administering t

the subject an effective amount of the compound of claim 1.
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The method of claim 5, further comprising 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
eNgctive amount of the compound that inhibits Bmi-1 function in the cell and

subs¥guently administering the effective amount of the compound to the subject.

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

inhibit BinN\ function in the contacted cell reduces Bmi-1 levels in the contacted cell,

The method ofYaim 7, wherein the effective amount of the compound is in a range of

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

The method of claim N wherein the effective amount of the compound or a form .

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

The method of claim 5, com{Xising administering the compound in combination with
one or more additional agents s&ected from anti-cancer agents, anti-proliferative
agents, chemotherapeutic agents, iINmunomodulatory agents, anti-angiogenic agents,
anti-inflammatory agents, alkylating agents, steroidal and non-steriodal anti-
inflammatory agents, pain relicvers, leuk{riene antagonists, 32-agonists,
anticholinergic agents, hormonal agents, bidpgical agenté, tubulin binding agents,
glucocorticoids, corticosteroid ageﬁts, antibact&al agents, antihistamines, anti-
malarial agents, anti-viral agents, antibiotics and tNg like; and, optionally with

radiation therapy.

A use of the compound of claim 1 in the manufacture of \medicament for inhibiting
Bmi-1 function and reducing the level of Bmi-1 to treat a caycer mediated by Bmi-1
in a subject in need thereof comprising administering an effecte amount of the

medicament to the subject.

A method of inhibiting Bmi-1 function and reducing the level of BmiX to treat a
cancer mediated by Bmi-1 in a subject in need thereof comprising admintering to

the subject an effective amount of the compound of claim 4.

The method of claim 12, further comprising contacting a cell having elevated BiN-1
levels from the subject with an amount of the compound, wherein the cell is selecte

from a cancer cell, tumor cell, cancer stem cell or tumor stem cell, determining an
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effective amount of the compound that inhibits Bmi-1 function in the cell and

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

he method of claim 13, wherein the effective amount of the compound determined to

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

The m¥¢hod of claim 14, wherein the effective amount of the compound is in a range

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

The method X claim 14, wherein the effective amount of the compound is in a range

of from about 0.\ ng to about 3500 mg.

The method of clain\}l 2, comprising administering the compound in combination with
one or more additional Wgents selected from anti~cancer agents, anti-proliferative
agents, chemotherapeutic dgents, immunomodulatory agents, anti-angiogenic agents,
anti-inflammatory agents, alklating agents, steroidal and non-steriodal anti-
inflammatory agents, pain relieviys, leukotriene antagonists, f2-agonists,
anticholinergic agents, hormonal agguts, biological agents, tubulin binding agents,
glucocorticoids, corticosteroid agents, Watibacterial agents, antihistamines, anti-
malarial agents, anti-viral agents, antibiot,s and the like; and, optionally with

radiation therapy.

A use of the compound of claim 4 in the manufaNure of a h—ledicament for inhibiting
Bmi-1 function and reducing the level of Bmi-1 to %gat a cancer mediated by Bmi-1
in a subject in need thereof comprising administering 2y effective amount of the
medicament to the subject.

A pharmaceutical composition for use in treating a cancer meWjated by Bmi-1

comprising an effective amount of the compound of claim 1 in aNgmixture with a

pharmaceutically acceptable excipient.

A pharmaceutical composition for use in treating a cancer mediated by Byai-1
comprising an effective amount of the compound of claim 4 in admixture wkh a

pharmaceutically acceptable excipient.
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What is claimed is:

1. A compound of Formula (I):

@)

or a form thereof, wherein

R, is heteroaryl or heterocyclyl optionally substituted on a carbon atom ring member with
one, two, three or four Rs substituents, or on a nitrogen atom ring member with an
oxygen atom substituent to form an N-oxide;

X 1s N or N substituted with an oxygen atom substituent to form an N-oxide;

R is hydrogen, cyano, halo, hydroxyl, nitro, C;salkyl, hydroxyl-C,_salkyl, C,.salkoxy,
amino, C;_galkyl-amino, (C;_galkyl);-amino, hydroxyl-amino,
hydroxyl-C,_salkyl-amino, C,_salkoxy-C;_galkyl-amino, C;_salkyl-thio,
C\.galkyl-carbonyl, C;_salkyl-carbonyl-amino, amino-carbonyl,
C)galkyl-amino-carbonyl, (C,_salkyl),-amino-carbonyl, amino-carbonyl-amino,
C;.salkyl-amino-carbonyl-amino, (C;.salkyl);-amino-carbonyl-amino,
C\_galkoxy-carbonyl, C,salkoxy-carbonyl-amino, amino-sulfonyl,
C).galkyl-amino-sulfonyl, (C,.salkyl),-amino-sulfonyl, amino-sulfonyl-amino,
Cy.salkyl-amino-sulfonyl-amino, (C;_salkyl);-amino-sulfonyl-amino, P(O)(R;),-amino
or heteroaryl, wherein heteroaryl is optionally substituted with one, two, three or four
C).zalkyl substituents;

R3 is hydrogen, cyano, halo, C,_salkyl, amino, C,_galkyl-amino or (C,.galkyl);-amino;

R4 is Cs.yscycloaikyl, aryl, heteroaryl or heterocyclyl, each optionally substituted with one,
two, three or four Rg substituents;

R;s 15 independently selected from cyano, halo, hydroxyl, nitro, oxo, C;_galkyl,
cyano-C,_galkyl, halo-Cj_galkyl, hydroxyl-C,alkyl, C,.salkoxy, C;salkoxy-C,_salkyl,
halo-C;_galkoxy, C;.salkenyl, C;_salkoxy-Cs.galkenyl, C,galkynyl,
C).salkoxy-Cs.salkynyl, carboxyl, amino, C;salkyl-amino, (C;.galkyl);-amino,
amino-C, galkyl, Cy_galkyl-amino-C, salkyl, (C,salkyl);-amino-C;_galkyl,
hydroxyl-C; galkyl-amino, hydroxyl-C,.galkyl-amino-C, _salkyl,
hydroxyl-C;_galkyl-amino-C,.salkyl-amino, C, galkyl-thio, C, salkyl-carbonyl,
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C\.galkyl-carbonyl-amino, C, salkyi-carbonyl-oxy, C;_salkyl-carbonyl-oxy-C).galkyl,
C\.salkoxy-carbonyl, Cj.salkoxy-carbonyl-C;_salkyl, C,salkoxy-carbonyl-amino,
Cj.galkyl-sulfonyl, Cs.14cycloalkyl, aryl, aryl-C_galkyl, aryl-amino,
aryl-C,_salky-amino, heteroaryl, heteroaryl-C .salkyl or heterocyclyl, wherein
Cs.1scycloalkyl, aryl, heteroaryl or heterocyclyl and the aryl and heteroaryl portions of
aryl-C,_galkyl, aryl-amino, aryl-C;_salky-amino and heteroaryl-C,.galkyl are each
optionally substituted with one, two, three or four halo, C,_salkyl, halo-Ci.salkyl,
hydroxyl-C,salkyl, C,salkoxy, halo-C;_galkoxy, hydroxyl-C;_galkoxy or carboxyl

substituents;

R¢ 1s independently selected from cyano, halo, hydroxyl, nitro, C,_salkyl, halo-C,_salkyl,
hydroxyl-C,.salkyl, C;.galkoxy, halo-C)_salkoxy, C,salkenyl, C,.salkoxy-C, galkenyl,
Cagalkynyl, C;_galkoxy-Cs.salkynyl, carboxyl, formyl, formyl-oxy,
C,.salkyl-carbonyl, halo-C,.salkyl-carbonyl, C,galkyl-thio, halo-C,.galkyl-thio, amino,
Ci.galkyl-amino, (C,_salkyl),-amino, C,salkyl-carbonyl, C, salkyl-carbonyl-oxy,
C.galkyl-carbonyl-oxy-C,.salkyl, C;_salkoxy-carbonyl, halo-C;.salkoxy-carbonyl,
C,.salkoxy-carbonyl-C,_galkyl, C,.galkoxy-carbonyl-amino,
C,.salkoxy-carbonyl-amino-C,_salkyl, amino-carbonyl, C_galkyl-amino-carbonyl,
(C.galkyl);-amino-carbonyl, C)_salkyl-carbonyl-amino,
C-galkyl-carbonyl-amino-C,.galkyl, amino-C,_salkyl, C,salkyl-amino-C,_salkyl,
(C,.salkyl),-amino-C,_galkyl, amino-C,.galkyl-amino,
C,.salkyl-amino-C;_galkyl-amino, (C;_salkyl);-amino-C;_galkyl-amino,
hydroxyl-Ci_salkyl-amino, hydroxyl-C,salkyl-amino-C;_galkyl,
hydroxyl-C,.salkyl-amino-C, galkyl-amino, imino-C,.salkyl,
hydroxyl-imino-C;_galkyl, C,.galkoxy-imino-C,;_galkyl, C,_salkyl-sulfonyl,
halo-C,_salkyl-sulfonyl, amino-sulfonyl, C_salkyl-amino-sulfonyl,
(Ci-salkyl),-amino-sulfonyl, B(ORs),, Cs.14cycloalkyl, , heterocyclyl aryl or
heteroaryl, wherein C;_jscycloalkyl, heterocyclyl, aryl, and heteroaryl are each

optionally substituted with one, two, three or four halo or C,_galkyl substituents;

R is independently hydroxyl or (C;salkoxy),, wherein n represents an integer from 1 to 5;

and,

Rs is independently hydrogen or C, galkyl;
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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, 1sotopologue, stereoisomer, racemate,

enantiomer, diastereomer or tautomer thereof.

2. The compound of claim 1, wherein R; is optionally substituted heteroaryl or
heterocyclyl selected from 1H-pyrazolyl, 1H-imidazolyl, 1,2-oxazolyl, pyridinyl, 1H-
indolyl, 2H-indazolyl, 4,5,6,7-tetrahydro-2H-indazolyl, 1H-benzimidazolyl,
imidazo[2,1-b][1,3]thiazolyl, pyrazolo[[,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-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 R, 1s optionally substituted heteroaryl selected
from 1H-pyrazolyl, 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, A method of inhibiting Bmi-1 function and reducing the ievel of Bmi-1 to treat a
cancer mediated by Bmi-1 in a subject in need thereof comprising administering to

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

5. The method of claim 4, further comprising 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 administering the effective amount of the compound to the subject.

6. The method 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 method 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/K g/day.

8. The method 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 method of claim 4, comprising administering the compound in combination with

one or more additional agents selected from anti-cancer agents, anti-proliferative
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10.

11.

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.

A use of the compound of claim 1 in the manufacture of a medicament for inhibiting
Bmi-1 function and reducing the level of Bmi-1 to treat a cancer mediated by Bmi-1
in a subject in need thereof comprising administering an effective amount of the

medicament to the subject.

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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