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CLAIMS
Wxﬁ\t is claimed is:
\
I. \ compound having the structure of formula (I):
' (R
1 o = /ﬂ
e
l ¥ N//H/R’C‘
HN.__N___NH,

O
RN

ik @,

or a pharmaceutically’ @iceptable salt, isomer, or a mixture thereof, wherein:

nis0, 1,2, 3, or¢;

each R' is indepekently selected from halo, cyano, alkyl, or alkylsulfonyl, wherein
the alkyl moiety may be optignally substituted with 1 to 3 halogen;

misO, [, 2,or3; ‘

each R” is independently s«gj\ected from halo, -NH,, alkoxy, alkyl, or cycloalkyl,
wherein the alkyl moiety may be opt;{gana}ly substituted with 1 to 3 halogen;

R’ is hydrogen, alkyl, or cycloalkyl, wherein the alkyl moiety may be optionally

substituted with cycloalkyl; and
R* is cyano, halo, or CONH,.

2. The compound of claim 1, wherein

nis 1 or?2; A

eachR'is independently selected from haloycyano, alkyl, or alkylsulfonyl, wherein
the alkyl moiety may be optionally substituted with %o 3 halogen;

mis0, I,or2;

each R is independently selected from halo, alkokxf\alkyl, or cycloalkyl, wherein the
alkyl moiety may be optionally substituted with I to 3 halog 2n;

R is hydrogen, alkyl, or cycloalkyl, wherein the alkyl moiety may be optionally

substituted with cycloalkyl; and

R is cyano.
3. The compound of any of claims [-2, wherein each R!is indey endently selected from

halo, cyano, C,alky!, C,4haloalkyl, or Calkylsulfonyl. \
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The compound of any of claims {-3, wherein each R' is independently selected from
fluoro, chloro, iodo, bromo, cyano, methyl, ethyl, propyl, butyl, fluoromethyl, fluoroethyl,
difluoromethyl, difluoroethyl, trifluoromethyl, trifluoroethyl, methylsulfonyl, ethylsulfonyl,

or propylsultgnyl.

5. The comﬁ und of any of claims 1, 3-4, wherein each R” is independently selected
from halo, -NHa, C nalkoxy, Ciualkyl, Cshaloalkyl, or Csecycloalkyl.

6. The compound any of claims 1, 3-5, wherein each R? is independently selected
from -NHa, fluoro, chlorox,fodo, bromo, methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy,
methyl, ethyl, propyl, butylk,“ luoromethyl, fluoroethyl, difluoromethyl, diftuoroethyl,
trifluoromethyl, cyclopropyl, ¢ clobutyl, cyclopentyl, or cyclohexyl.

7. The compound of any of clajms 1-6, wherein R’ is selected from hydrogen, alkyl,
cycloalkyl, or cycloalkylalkyl. k
8. The compound of any of claims 1%/, wherein R’ is selected from hydrogen, C,alkyl,

Csgcycloalkyl, or CiecycloalkylC4alkyl.
9. The compound of any of claims -8, wh“é;‘ein R’ is selected from hydrogen, methyl,
ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclogentyl, cyclohexyl, cyclopropylmethyl,

cyclopropylethyl, cyclobutylmethyl, or cyclopropylbutyl.

10. The compound of any of claims 1, 3-9, wherein RY is selected from cyano, fluoro,

chloro, bromo, or CONH,.

L1 The compound of any of claims 1-10, wheteinn is 1.

12. The compound of any of claims 1-10, wherein n is 2. \

13. The compound of any of claims 1-10, wherein m is 0.

14. The compound of any of claims 1-10, wherein m is 1.

116



WO 2014/201409 PCT/US2014/042392

15. The compound of any of claims 1-10, wherein m is 2.

16.  Thecompound of any of claims 1-15, wherein the compound is a (S)-enantiomer.
17. The compound of any of claims 1-15, wherein the compound is a (R)-enantiomer.
18.  The compound of any of claims 1-17, wherein the compound is an atropisomer.

19.  The compound o claim 1, wherein the compound is selected from the group

consisting of: \
{S)-2,4-diamino-6-(1 -(S-Chkj 0-4-0x0-3-(pyridin-3-y1)-3,4-dihydroquinazolin-2-
yhpropylamino)pyrimidine-5-¢ irbonitrile;

(S)—2,4-diamino—6—((S—Chloro—4—ox -3-(pyridin-3-y1)-3,4-dihydroquinazolin-2-
yI)(cyclopropylymethylamino)pyrim ?e—S—carbonim'le;

(S)-2,4-diamino-6-(1 -(5-chloro-4-oxo-3;“ (pyridin-3-yh)-3,4-dihydroquinazolin-2-yl)-2-
cyclopropylethylamino)pyrimidine-S-carbqitrile;

(8)-2,4-diamino-6-( 1-(6-fluoro-4-oxo-3-(pyridin-3-y1)-3,4-dihydroquinazolin-2-

yDethylamino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-( 1 -(5-methyl-4-oxo0-3-(pyridin-3yy1)-3,4-dihydroquinazolin-2-

ylethylamino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-( [ -(5-(methylsulfonyl)-4-oxo-3-(pyridin-3-y1)-3,4-dihydroquinazolin-2-

yhethylamino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(1 -(4—0xo-3-(pyridin—3—yl)-5—(’triﬂu0rometh\yl)~3,4-dihydroquinazolin—2—

yhethylamino)pyrimidine-5-carbonitrile;

\
($)-2-(1 -((2,6~diamino5—cyanopyrimidin—4—yl)amino)ethyl)-él—oxo}?gyridin—3-y1)—3 ,4-

dihydroquinazoline-5-carbonitrile;

(S)-2,4-diamino-6-( 1-(3-(5—ﬂuoropyridin-3-yl)—S-methyl-4—oxo—3,4-dih>t{0quinazolin-2-

N

yhethylamino)pyrimidine-5S-carbonitrile; \\
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-diamino-6-( 1-(5-chloro-3-(5-fluoropyridin-3-y1)-4-ox0-3,4-dihydroquinazolin-2-

yDethylymino)pyrimidine-5-carbonitrile;

(S)-2,4-dianhino-6-( 1 -(5-chloro-3-(5-chloropyridin-3-y1)-4-0xo-3,4-dihydroquinazolin-2-

yhethylamino)pyrimidine-5-carbonitrile;

(5)-2,4-diamino-65( 1-(5-chloro-3-(5-methoxypyridin-3-yl)-4-oxo-3,4-dihydroquinazolin-2-

yhethylamino)pyrimid

\te S-carbonitrile
(S)-2,4-diamino-6-( 1-(5¢chloro-3-(5-(difluoromethyl)pyridin-3-yl)-4-oxo-3,4-

dihydroquinazolin-2-yl)ethylamino)pyrimidine-5-carbonitrile;

(8)-2,4-diamino-6-(1-(5-chloro 3-(5-methylpyridin-3-yl)-4-0x0-3,4-dihydroquinazolin-2-

yl)ethyIamino)pyrimidine—S—carb\ nitrile;

(S)—2,4—diamin0—6-((5-ch10ro—3—(S-m thylpyridin-3-y1)-4-ox0-3,4-dihydroquinazolin-2-
yh(cyclopropyl)methylamino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(1 -(5—Chloro-4-oxo—3—(Sﬁ%mﬂuoronlethyl)pyridin—3—yl)-3,4—

dihydroquinazolin-Z-yl)ethylamino)pyﬁmidf ¢-5-carbonitrile;

(8)-2,4-diamino-6-(1 -(5—0h10r0-3-(5—cyclopropyi yyridin-3-y1)-4-o0x0-3,4-dihydroquinazolin-

2-yDethylamino)pyrimidine-5-carbonilrile;

(S)-2,4-diamino-6-(1-(5-chloro-3-(5-fluoropyridin-3-yB-4-oxo-3.4-dihydroquinazolin-2-

yDpropylamino)pyrimidine-5-carbonitrile;

(S5)-2,4-diamino-6-((5-chloro-3-(5- ﬂuoropyndm -yly-4- 0x0¥3 4-dihydroquinazolin-2-

yh(cyclopropyl)methylamino)pyrimidine-5-carbonitrile;
A
(8)-2,4-diamino-6-(1-(8-chloro-4-ox0-3-(pyridin-3-yl)-3,4- dLhydrdg\maLohn 2-

N\

(8)-2,4-diamino-6-(1-(5,8-dichloro-4-oxo-3-(pyridin-3-y1)-3,4- d1hydroq\ﬁ{nazohn 2-

yhethylamino)pyrimidine-5-carbonitrile;

yhethylamino)pyrimidine-5-carbonitrile; \

($)-2,4-diamino-6-( 1 -(5-chloro-8-fluoro-4-0x0-3-(pyridin-3-y1)-3,4- dlhydroq\gdzolm' -
yDethylamino)pyrimidine-5-carbonitrile; \
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(S)\}E\ 4-diamino-6-(1-(5,8-difluoro-4-ox0-3-(pyridin-3-yl)-3,4-dihydroquinazolin-2-
yhethy \g\liino)pyrimidine—S-carbonitrile;

(S)-2,4-diamino-6-( 1 -(5-chloro-8-fluoro-4-oxo-3-(pyridin-3-y1)-3,4-dihydroquinazolin-2-

yhpropylamtgo)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-§-((5-chloro-8-fluoro-4-oxo-3-(pyridin-3-yl)-3,4-dihydroquinazolin-2-
yl)(c yclopropyl)mét{x\ylamino)pyrimidine—5-carbonitrile;

(S)-2,4-diamino—6-(cy§lopropyl(5,8—dichloro—4-oxo—3-(pyridin—S-yl)—S ,4-dihydroquinazolin-
2-y1)methylamino)pyﬁn>fﬂine-5-Carbonitrile;

(S)-2,4-diamino-6-(1-(5-chlof

2—(:yclopropylethylamino)pyrirﬁ" dine-5-carbonitrile;

~$8-ﬂu0r0—4—oxo—3—(’pyn’din-3—yl)—3 4-dihydroquinazolin-2-yl)-

(S)-2,4-diamino-6-( 1—(5,8—dichlor0§%—\(5—ﬂuoropyn'din—3—yl)-4—0x0—3 J4-dihydroquinazolin-2-

yDethylamino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-( 1 -(5—chloro-8—ﬂuoro—\ (5-fluoropyridin-3-yl)-4-0x0-3.4-
dihydroquinazolin—2—yl)ethylamino)pyﬁn1id

e-3-carbonitrile;

(S)-2,4-diamino-6-(1-(5-chloro-8-fluoro-3-( 5—n\i‘e{hylpyridin—3—y1)-4—0x0—3,4—

dihydroquinazolin-Z-y1)ethylamino)pyrimidine-S-&\ rbonitrile;

(S)-2,4-diamino—6—((5-0h10r0-8—ﬂu0ro-3-(5-ﬂuoropyﬁ’ ,\'m-3-yl)—4—oxo—3,4-dihydroquinazolin—

2-y(cyclopropyl)methylamino)pyrimidine-5-carboni m'\lg;

(S)-2-(1-((2,6-diamino-5-cyanopyrimidin-4- yl)amino)ethyk§—ﬂuor()-4-oxo—3—(pyridin—3-yl)~

3,4-dihydroquinazoline-5-carbonitrile; \

(S)-2-(1 -((2,6—diamino-5-cyanopyrimidin-4—yl)amino)propyl)—S—tT\rggro-4—oxo-3-(pyridin-3—
yD)-3,4-dihydroquinazoline-5-carbonitrile; ‘2\\
\

(S)-2,4-diamino-6-( 1-(5-chloro-6-fluoro-4-o0x0-3-(pyridin-3-yl)-3 ,4—dih§>%roquinazoﬁn—2—

yDethylamino)pyrimidine-5-carbonitrile; 5
($)-2,4-diamino-6-((5-chloro-6-fluoro-4-oxo-3-(pyridin-3-yl)-3 ,4-dihydroquiﬁ\a%olin-2—
yD(cyclopropyhmethylamino)pyrimidine-5-carbonitrile; \

A

\

\
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(8)-34-diamino-6-( 1 -(5-chloro-3-(2-methylpyridin-3-yl)-4-0x0-3,4-dihydroquinazolin-2-

yhethylamino)pyrimidine-5-carbonitrile;

(8)-2,4-diamino-6-( 1 -(5-chloro-3-(4-methylpyridin-3-yl)-4-0x0-3 ,4-dihydroquinazolin-2-

yl)ethylaminp)pyrimidine-5-carbonitrile;

(S)-2,4—diamino\:\§< 1-(5-chloro-6-fluore-3-(4-methylpyridin-3-yl)-4-0x0-3,4-

dihydroquinazolin-2-yljethylamino)pyrimidine-S-carbonitrile;

(8)-2,4-diamino-6-( 1%(5-chloro-3-(5-fluoro-2-methylpyridin-3-yl)-4-ox0-3,4-

dihydroquinazolin-2-y “)fthylamino)pymnidine—S—carbonitri]e;

(S)-2,4-diamino-6-(1-( 5—;\}110r0-3-(5 -fluoro-4-methylpyridin-3-yl)-4-ox0-3,4-

dﬂlydroquinazo]in-2~yl)ethyli}mino)pyrixmdine—S—carbonitrile;

)
(R)-2,4-Diamino-6-((1-(5 —chlor’%g?-ﬂuoro—él—oxo&-( pyridin-3-yl)-3,4-dihydroquinazolin-2-

yl)ethyl)amino)pyﬁmidine-S-carB‘Qnimle;
3

Y

0ro-4-0x0-3-(pyridin-3-yl)-3,4-dihydroquinazolin-2-

(R)-2,4-Diamino-6-({1-(5-chloro-8-

yDhpropyl)amino)pyrimidine-5-carbonitijle;

(R)—2,4—Diamino-6—(((5-Ch10r0—8-ﬂu0r0—4-\@§x0-3—(pyﬁdin—3—yl)—3,4—dihydroquinazolin-2—

yl)(cyclopropylymethyhamino)pyrimidine-5-garbonitrile;

(R)-2,4-Diamino-6-((1-(5-chloro-8-fluoro-3-(5 A woropyridin-3-yl)-4-0x0-3,4-
dihydroquinazolin-Z-yl)ethyl)amino)pyrimidine-54g\a\1i"bonitrile;

(R)-2,4-diamino-6-{( 1-(5-chloro-3-(5 -ﬂuoro—4—methyi\sq;idin—3—yl)-4-0x0-3,4-

dihydroquinazolin-2-ylhethyl)amino)pyrimidine-3-carbo g\trile;

AN
(R)-2,4-diamino-6-((1-(5 —chloro-3—(5—f1uor0-4-methylpyrid?‘n—3-y1)-4-oxo-3,4-

dihydroquinazolin-2-yDethyl)amino)pyrimidine-5-carbonitriles,

($)-2,4-Diamino-6-(( 1—(5—chloro—8—ﬂuoro—3—(5-fluoropyridin-3-yi\)\:4—oxo-3 4-
Y

dihydroquinazolin-2-yl)propyl)amino)pyrimidine-5-carbonitrile;

(8)-2-(1 -((2,6—diamino-5-chloropyn’midin—4-yl)amino)ethyl)—s-(nwthylé‘«glfonyl)—3—(pyridin-
\

3-ylquinazolin-4(3H)-one;
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(S)-2d-Diamino-6-((1-(5-chloro-4-oxo-3-(pyridin-3-y1)-3,4-dihydroquinazolin-2-

yhethyBamino)pyrimidine-5-carboxamide;

\
(8)-2-(1 -((2,6—Di>\¥no-5-chloropyﬁmidin—4-yl)amino)ethyl)—S-ﬂuoro—3—(pyridin—3 -
yDquinazolin-4(3H)- ne;

(S)-5-Chloro-2-(1 -((2,6-2\1{“amino-5—chloropyrimidin~4—yl)amino)ethyl)-3-(pyridin-3~
yDquinazolin-4(3H)-one;

(S)-2-( 1—((2,6-Diamino—5—-cyan6 yrimidin-4-ylamino)ethyl)-6-fluoro-4-0x0-3-(pyridin-3-yl)-

3,4-dihydroquinazoline-8-carbonitrile:

(S)—Zn(l-((2,6—Diamino-5—Cyanopyrim\},n\t—4—y1)amino)pr0py1)—6—ﬂuoro—3—(5-ﬂuoropyridin—3—

yl)—4~oxo—3,4—dihydroquinazoline—8-car5 g\litrile;

(8)-2-(Cyclopropyl((2,6-diamino-5-cyanopyrimidin-4-yhamino)methyl)-6-fluoro-3-(5- -

ﬂuoropyridin—3-y1)-4-0xo-3,4-dihydroquinazoﬁ 1e-8-carbonitrile;

(S)-2,4-Diamino-6-((1-(5-chloro-3-(5 -ﬂuoropyridiﬁg?-yl)-4—oxo—3 ,4-dihydroquinazolin-2-y1)-

3-methylbutyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-Diamino-6-((1-(5-chloro-4-ox0-3-(pyridin-3-yl)- d-dihydroquinazolin-2-yl)-3-

methylbutyhamino)pyrimidine-5-carbonitrile;

(8)-5-Chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-8-fluoro-3-(pyridin-3-
A

yl)quinazolin-4(3h)-one;

(S)—2,4—diamino—6—((l-(5-brom0—8-ﬂuoro-3-(5-ﬂuoropyridin-B—yl)—él—d 0-3,4-

(S)-2,4-diamino-6-((1-(5-bromo-8-fluoro-4-0x0-3-( pyridin—3—yl)—3,4—clihyc1r§gluinazolin-2~

dihydroquinazolin-2-ylethyl)amino)pyrimidine-5-carbonitrile;

yDpropyDamino)pyrimidine-5-carbonitrile; N\

\
(S)-2-(1-((2,6-diamino-3-cyanopyrimidin-4-yDamino)ethyl)-3-fluoro-3 -(5-ﬂuorop§§in—3-

yb)-4-ox0-3,4-dihydroquinazoline-5-carbonitrile;
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(8)-2-(13((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-4-oxo-3-(pyridin-3-y1)-3,4-

dihydroqurnazoline-5-carbonitrile;

(S)-2,4-diamir\i -6-((1-(5-bromo-§-tluoro-4-oxo-3-(pyridin-3-yl)-3.,4-dihydroquinazolin-2-
yDethyl)amino)py

imidine-5-carbonitrile;

(S)-2,4-Diamino-6-(f 5-chloro-8-fluoro-3-(5-fluoro-4-methylpyridin-3-yl)-4-0x0-3,4-

dihydroquinazolin-}yli cyclopropylymethyljamino)pyrimidine-5-carbonitrile;

0-8-fluoro-3-(5-fluoro-4-methylpyridin-3-yl)-4-oxo-3,4-

($)-2,4-Diamino-6-(((5-chldg

dihydrequinazolin—2—yl)(cycld‘ ropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-dliarmino-6-(( 1-(5-fluoro-3

S-fluoro-4-methylpyridin-3-yl)-4-oxo-3,4-
rimidine-5-carbonitrile;

dihydroquinazolin-2-yDethylamino)p;

(S)-2,4-diamino-6-((1-(5-fluoro-3-(5 flu¢ ro-4-methylpyridin-3-y1)-4-ox0-3,4-
dihydroquinazolin-2- yl)ethyl)amino)pyrimigle—S—Carbonitrﬂe;

(S)-2,4-diamino-6-(((5-chloro-3-(5 -ﬂuoro—4—mé%ylpyridin—3-yl)—4—oxo—3,4-

dihydroquinazolin—’l—yl)(cyclopropyl)methyl)ami\Q)pyn'midine—S—carbonitrile;

(8)-2,4-diamino-6-( ((5-Chloro-3—(5—ﬂuoro—4—methylp>§lin—3-yl)—4—oxo-3 4-

dihydroquinazolin—Z-yl)(cyclopropyI)methyl)amino)pyﬁ nidine-5-carbonitrile;

(8)-2,4-diamino-6-(( L-(5-chloro-3-(5-fluoro-4-methylpyridin: 3-yb)-4-0xo-3,4-

dihydroquinazolin—’l—yl)propyl)amino)pyrimidine—5—carb0nitri ;

(S)-2,4-diamino-6-(( 1-(5-chloro-3-(5 —ﬂuoro-4-methylpyridin-3-yi) 4-0x0-3,4-

dihydroquinazolin-2-yl)propyl)amino)pyrimidine-5-carbonitrile;

(8)-2,4-diamino-6-(( I-(5-chloro-8-fluoro-3-(5 -ﬂuoro-4-methylpyridin—3:‘~ 1)-4-0x0-3,4-

dihydroquinazolin-2-yhethyl)amino)pyrimidine-5-carbonitrile;

dihydroquinazolin-2-yhethyhamino)pyrimidine-S-carbonitrile; \

(8)-2,4-diamino-6-(( 1 -(6-fluoro-3-(5-fluoro-4-methy lpyridin-3-yl)-4-oxo-3,4-

dihydroquinazolin-2-yhethyl)amino)pyrimidine-5-carbonitrile;
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(5)-2,4-diamino-6-¢(1-(5-chloro-3-(4,5-dimethylpyridin-3-yl)-4-oxo-3,4-dihydroquinazolin-

2-yDethyDamino)pyrimidine-5-carbonitrile;

{S)-2,4-Diamino-6-(( 1-(3- ~4—methylpyridin-3-yl)—4—0xo—5 -(trifluoromethyl)-3,4-
dihydroquinazolin-Z-yl)ethy\ )Qinino)pyrimidine-5-carb0nitrile;

(8)-2,4-Diamino-6-((1-(3-( 4-meﬁ\3§pyﬁdin—3—yl)-4—oxo—5 ~(trifluoromethyl)-3,4-
n

dihydroquinazolin-2-yhethyami l<‘imidine—5-carbonitrile;
(S)—3—(6—aminopyridin-3-yl)—8—chloro—f (1-((2,6-diamino-5-chloropyrimidin-4-
yDamino)ethyl}-6-fluoroquinazolin-4(3H)>one;

(8)-2,4-diamino-6-((1-(3-(6- aminopyﬁdin-B\:\};\K\S-chloro-6~f1u0r0-4—oxo—3 4-

dihydroquinazolin-2-yhethylamino)pyrimidine-§-carbonitrile;

(8)-3-(6-aminopyridin-3-y1)-5,8-dichloro-2-(1-((2,6-iamino-5-chloropyrimidin-4-
yDamino)ethylquinazolin-4(3H)-one; A

(S)-2,4-diamino-6-(( 1-(3-(6-aminopyridin-3-yl)-5,8-dichlot Q\—i—oxo—3,4-dihydroquinazolin-2-

yhethyl)amino)pyrimidine-5-carbonitrile;

(S)-3-(6-aminopyridin-3-yl)-5-chloro-2-(1-((2,6-diamino-5 ‘thé\pyrimicﬁn-4—

yDamino)ethyl)quinazolin-4(3H)-one;

(S)-3-(6-aminopyridin-3-yl)-5-chloro-2-( {-((2,6-diamino-5 -chloropyri\;\ﬁ\idin-él-
ybhamino)propyl)quinazolin-4(3H)-one; \

(5)-2,4-diamino-6-(( l—(3—(6—aminopyridin—3—yl)—5—chlor0—4—oxo-3,4-dihydro‘c>‘rinazolin—2—
yDpropylamino)pyrimidine-5-carbonitrile; \ N

(8)-3-(6-aminopyridin-3-y1)-5-chloro-2-( 1-((2,6-diamino-5-chloropyrimidin-4-

yhamino)ethyl)-8-fluoroquinazolin-4(3H)-one;
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(S)-3-§6-aminopyridin-3-yl)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-

yhamind)methylquinazolin-4(3H)-one;

(5)-2,4-diamino-6-(((3-(6-aminopyridin-3-yi)-5-chloro-4-0x0-3,4-dihydroquinazolin-2-

yl)(cyclopropyl)methylamino)pyrimidine-5-carbonitrile;

(8)-2,4-diamino-6y(( 1-(3-(6-amino-4-methylpyridin-3-y1)-5-chloro-4-oxo-3,4-

dihydroquinazolin—\.«.‘yl)propyl)amino)pyrimidine-S -carbonitrile;

(8)-2,4-diamino-6-(( l—\\_ -(6-amino-4-methylpyridin-3-yl)-5-chloro-4-0x0-3,4-

dihydroquinazolin-2-yl)propyl)amino)pyrimidine-5-carbonitrile;

(S)—2,4—diamino—6—((1-(3-(6—“ nino-4-methylpyridin-3-yl)-5-chloro-4-oxo0-3,4-

dihydroquinazolin-2-ylethyl)al 1ino)pyrimidine-5-carbonirile;

(8)-2,4-diamino-6-((1-(3-(6-amino ¢-methylpyridin-3-y1)-5-chloro-4-oxo-3,4-

dihydroquinazo]in-2-yl)ethyl)an1ino)‘ yrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(( 1-(3-(6-amino-4-methylpyridin-3-yl)-3,8-dichloro-4-oxo-3,4-

dihydroquinazolin-2-yl)ethyl)amino)pyﬁmi.dine—5-carbonitrﬂe;

(8)-2,4-diamino-6-(( l~(3—(6-amino—4-methyg idin-3-y1)-5,8-dichloro-4-ox0-3,4-

dihydroquinazolin-2-ylethyl)amino)pyrimidine-§-carbonitrile;

(S)-2,4-diamino-6-((1 —(3—(6-aminopyridin—3-yl)—5-¢ loro-4-0%0-3,4-dihydroquinazolin-2-

yhethyl)amino)pyrimidine-5-carbonitrile;

(S)—2,4—diamin0-6-('((3-(6—amino-4-methylpyﬁdin—3—yl)—5’,8-dichloro—4—oxo-3,4-
dﬂlydroquinazolin-?,-yl)(cyclopropyl)methyl)amino)pyrimid'niﬁ-carbonitrile;

(§)-2,4-diamino-6-(((3-(6-amino-4-methylpyridin-3-y1)-5,8-dic 1loro-4-0x0-3,4-

dihydroquinazolin-2-yl)(cyclopropyl)methyl)amino)pyrimidine-S parbonitrﬂe;

(S)-3-(6-aminopyridin-3-yl)-5-chloro-2-(1 —((2,6—diamino—5-Chloropy\'\midin-él—
yDamino)ethyl)-6-fluoroquinazolin-4(3H)-one; \

(8)-2,4-diamino-6-(( 1-(3-(6-aminopyridin-3-y1)-3-chloro-6- tluoro-4-oxo- 3

dihydroquinazolin-2-yDethyl)amino)pyrimidine-5-carbonitrile;
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(S)-3- (0-aminopyridin-3-yl)-5-chloro-2-(1-((2,6-diamino-5 -chloropyrimidin-4-

yl)amino) butyl)quinazolin-4(3H)-one;

(S)—2,4—dian 00-6-((1-(3-(6-aminopyridin-3-yl)-5-chloro-4-0x0-3,4-dihydroquinazolin-2-

yDhbutyl)amino yrimidine-S -carbonitrile;

(S)—3—(6-aminopyri in-3-yl)-5-chloro-2-(1-((2,6-diamino-5 -chloropyrimidin-4-
yl)amino)buty1)-6-fluo oquinazolin—éi@H)-one;

(S)-2,4-diamino-6-(( 1-(3-(6:aminopyridin-3-yl)-5-chloro-6-fluoro-4-oxo0-3,4-

dihydroquinazolin-’l—yl)butyl\\‘ mino)pyrimidine-5-carbonitrile;

qro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-

<3H)-one;

(S)-2,4—diamino—6—(((3—(6-aminopyﬁdin}igl)—5—ch10r0—8-ﬂuoro—4-oxo—3,4-

amino)pyrimidine-5-carbonitrile;

(S)-3-(6-aminopyridin-3-yl)-5-¢

yhamino)methyl)-8-fluoroquinazoli

dihydroquinazolin-2-yl)(cyclopropyl)methy?

(8)-2,4-diamino-6-(( 1-(3-(5-aminopyridin-3-yh:3-chloro-4-0x0-3,4-dihydroquinazolin-2-

yhethyhamino)pyrimidine-S-carbonitrile; and

(S)-4-amino-6-((1-(3-(5-aminopyridin-3-yl)-5-chloro-4-oxo-3,4-dihydroquinazolin-2-

ybhethyl)amino)pyrimidine-5-carbonitrile;
or a pharmaceutically acceptable salt, isomer, or a mixture tk
20.  The compound of claim 19, wherein the compound is an aropisomer.
21. A pharmaceutical composition comprising:

the compound, a pharmaceutically acceptable salt, isomer, or a ﬁ';xture thereof of any

of claims 1-20; and at least one pharmaceutically acceptable vehicle.

22, A method for treating a disease or condition in a human in need thereof \comprising
administering to the human a therapeutic effective amount of the compound, a

pharmaceutically acceptable salt, isomer, or a mixture thereof of any of claims 1-20\
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The method of claim 22, wherein the disease or condition is an inflammatory

disorder, 4n autoimmune disease, or a cancer.

24, The ‘ of claim 22-23, wherein the disease or condition is lymphoma, multiple

myeloma, or Ieykemia.

25. The method of any of claims 22-23, wherein the disease or condition is acute

lymphocytic leukem a (ALL), acute myeloid leukemia (AML), chronic lymphocytic
leukemia (CLL), smaly‘ «,“;ymphocytic Iymphoma (SLL), myelodysplastic syndrome (MDS),
myeloproliferative diseé‘ (MPD), chronic myeloid leukemia (CML), multiple myeloma
(MM), non-Hodgkin’s lym homa (NHL), mantle cell lymphoma (MCL), follicular
lymphoma, Waldestrom’s m croglobulinemia (WM), T-cell lymphoma, B-cell lymphoma,
diffuse large B-cell lymphom;i‘.“(DLBCL), pancreatic cancer, bladder cancer, colorectal
cancer, breast cancer, prostate ca cer, renal cancer, hepatocellular cancer, lung cancer,
ovarian cancer, cervical cancer, g{:}stric cancer, esophageal cancer, head and neck cancer,
melanoma, neuroendocrine cancer, .NS cancer, brain cancer, bone cancer, soft tissue
sarcoma, non-small cell lung cancer, sipall-cell lung cancer, colon cancer, systemic lupus
erythematosus (SLE), myestenia gravis,\theumatoid arthritis (RA), acute disseminated
encephalomyelitis, idiopathic thrombocyt\\penic purpura, multiple sclerosis (MS), Sjoegren’s

syndrome, autoimmune hemolytic anemia, psoriasis, chronic obstructive pulmonary disease

(COPD) or asthma.

26. The method of claim 22-25, wherein the iiipound, a pharmaceutically acceptable

salt, isomer, or a mixture thereof, is administered intravenously, intramuscularly,

parenterally, nasally or orally.

27. A kit comprises the compound, a pharmaceutically acceptable salt, isomer, or a

mixture thereof of any of claims 1-20, or a label and/or instructions for use.

28. The compound, a pharmaceutically acceptable sall, isomer, or a mixture thereof of

any of claims 1-20 for use in therapy.

29.  The compound, a pharmaceutically acceptable salt, isomer, 9r a mixture thereof of

any of claims 1-20 for use in a method of treating of any of claims 1 \1 _._.
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30.  Use of the compound, a pharmaceutically acceptable salt, isomer, or a mixture thereof

of any of claims 1-20 for the manufacture of a medicament for treatment of a disease or

condition of any of‘claims 22-26.




CLAIMS

[. A compound having the structure of formula (I):

R¥)m

7
L )\/RE
HN $N\\(NH2
Ré =N
NHz M,

a pharmaceutically acceptable salt thereof, or an isomer thereof, wherein:

nis0,1,2,3,or4;
each R' is independently selected from halo, cyano, alkyl, or alkylsulfonyl, wherein the alkyl

moiety may be optionally substituted with 1 to 3 halogen;

mis0,1,2,or3;
each R? is independently selected from halo, -NHy, alkoxy, alkyl, or cycloalkyl, wherein the

alkyl moiety may be optionally substituted with 1 to 3 halogen;
R? is hydrogen, alkyl, or cycloalkyl, wherein the alkyl moiety may be optionally substituted

with cycloalkyl; and
R*Yis cyano, halo, or CONH,.

2. The compound of claim 1, wherein

nisor2;
each R' is independently selected from halo, cyano, alkyl, or alkylsulfonyl, wherein the alkyl

moiety may be optionally substituted with 1 to 3 halogen;

mis0, 1,or2;
each R? is independently selected from halo, alkoxy, alkyl, or cycloalkyl, wherein the alkyl

moiety may be optionally substituted with 1 to 3 halogen;
RYis hydrogen, alkyl, or cycloalkyl, wherein the alkyl moiety may be optionally substituted

with cycloalkyl; and

R* is cyano.
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3. The compound of claim 1, wherein each R' is independently selected from halo, cyano, C,.

salkyl, Ci4haloalkyl, or C| 4alkylsulfonyl.

4. The compound of claim 3, wherein each R' is independently selected from fluoro, chioro,
iodo, bromo, cyano, methyl, ethyl, propyl, butyl, fluoromethyl, fluoroethyl, difluoromethyl,

difluoroethyl, trifluoromethyl, trifluoroethyl, methylsulfonyl, ethylsulfonyl, or propylsulfonyl.

5. The compound of claim 1, wherein each R? is independently selected from halo, -NH,, Cy.

asalkoxy, Craalkyl, Ciahaloalkyl, or Csscycloalkyl.

6. The compound of claim 5, wherein each R%is independently selected from -NHy, fluoro,
chloro, iodo, bromo, methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy, methyl, ethyl, propyl,
butyl, fluoromethyl, fluoroethyl, difluoromethyl, difluoroethyl, trifluoromethyl, cyclopropyl,

cyclobutyl, cyclopentyl, or cyclohexyl.

7. The compound of claim 1, wherein R’ is selected from hydrogen, alkyl, cycloalkyl, or

cycloalkylalky!.

8. The compound of claim 7, wherein R? is selected from hydrogen, C,4alkyl,

Csscycloalkyl, or CseycloalkylCyyalkyl.

9. The compound of claim 8, wherein R? is selected from hydrogen, methyl, ethyl, propyl,
butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclopropylethyl,
cyclobutylmethyl, or cyclopropylbutyl.

10. The compound of claim 1, wherein R* is selected from cyano, fluoro, chloro, bromo, or

CONHo.
11. The compound of claim |, wherein n is 1.

12. The compound of claim 1, wherein n is 2.
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13. The compound of claim 1, wherein m is 0.

14. The compound of claim 1, wheréin mis 1.

15. The compound of claim 1, wherein m is 2.

16. The compound of claim 1, wherein the compound is a (S)-enantiomer.
17. The compound of claim 1, wherein the compound is a (R)-enantiomer.
18. The compound of claim 1, wherein the compound is an atropisomer.

19. The compound of claim 1, wherein the compound is selected from the group consisting of:
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a pharmaceutically acceptable salt thereof or an atropisomer thereof.

20. A pharmaceutical composition comprising: a compound having the structure of formula (I):

(R¥)m
o 4
(RYy 1
’\\ N N
3
= NJ\’/R
HN 'NYNHZ
R4 =N
NH D,

a pharmaceutically acceptable salt thereof, an isomer thereof, or a mixture thereof, wherein:

nis0,1,2,3,or4,;
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each R! is independently selected from halo, cyano, alkyl, or alkylsulfonyl, wherein the alkyl
moiety may be optionally substituted with 1 to 3 halogen;

mis0, 1,2, 0r3;

each R? is independently selected from halo, -NHj, alkoxy, alkyl, or cycloalkyl, wherein the
alkyl moiety may be optionally substituted with 1 to 3 halogen;

R? is hydrogen, alkyl, or cycloalkyl, wherein the alkyl moiety may be optionally substituted
with cycloalkyl; and

R*is cyano, halo, or CONHjy;

and at least one pharmaceutically acceptable vehicle.

21. The compound of claim [, wherein the compound is selected from the group consisting of:
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or an atropisomer thereof.,

22. The compound of claim 1, wherein the compound is

or a pharmaceutically acceptable salt thereof.

23. The compound of claim 1, wherein the compound is

or a pharmaceutically acceptable salt thereof.

24. The compound of claim 1, wherein the compound is

or a pharmaceutically acceptable salt thereof.

25. The compound of claim 1, wherein the compound is
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or a pharmaceutically acceptable salt thereof.

26. The compound of claim [, wherein the compound is

ct 0 ,/ i
N/'\/N
4J\V/JC&

N :
F HN !NYNHQ
=N
Ne4

NH,

or a pharmaceutically acceptable salt thereof.

27. The compound of claim 1, wherein the compound is
F
e N 2N

AN NH,
[T
=N

N

NH;

or a pharmaceutically acceptable salt thereof.

28. The compound of claim |, wherein the compound is

G

19 /lfi:n
MN\N
://'\N/)\'/w
F HR_N
T
F f/

2

NH;

NH

N

or a pharmaceutically acceptable salt thereof.

29. The compound of claim |, wherein the compound is
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¥
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or a pharmaceutically acceptable salt thereof.

30. The compound of claim 1, wherein the compound is

or a pharmaceutically acceptable salt thereof.

31. The compound of claim 1, wherein the compound is;

or a pharmaceutically acceptable salt thereof.

32. The pharmaceutical comp'osition of claim 20 wherein the compound is selected from the

group consisting of:

Ci Q < i
X N &S
N
N?Ki/ N//]\/ J\,/ 4\/)\'/\‘<
HN. N _NH, i
x Cl HN N NH;

T Ty
NF ’ N///\f

NHz NH; )
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a pharmaceutically acceptable salt thereof or an atropisomer thereof.
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33. The pharmaceutical composition of claim 20 wherein the compound is selected from the

group consisting of:
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or an atropisomer thereof.

34. The pharmaceutical composition of claim 20, wherein the compound is
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or a pharmaceutically acceptable salt thereof.

35. The pharmaceutical composition of claim 20, wherein the compound is

or a pharmaceutically acceptable salt thereof.

36. The pharmaceutical composition of claim 20, wherein the compound is
e
L
AP
HN !Nﬁ,Nm
=N

P
N7
NHz

or a pharmaceutically acceptable salt thereof,

37. The pharmaceutical composition of claim 20, wherein the compound is

cl o

%S
004
N/)\z/
HN N NH»
U

NZ
NH;

or a pharmaceutically acceptable salt thereof.

38. The pharmaceutical composition of claim 20, wherein the compound is
ct q “ i
N Xy N
N‘J\v/ﬁ§l

F HA__N.__NH;
4
P
N
NH;

or a pharmaceutically acceptable salt thereof.
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39. The pharmaceutical composition of claim 20, wherein the compound is

or a pharmaceutically acceptable salt thereof.

40. The pharmaceutical composition of claim 20, wherein the compound is

cl o /l
N/\/N
P
NTOY
F HN ,NYNHZ
=N
N

NH,

or a pharmaceutically acceptable salt thereof.

41. The pharmaceutical composition of claim 20, wherein the compound is

or a pharmaceutically acceptable salt thereof.

42. The pharmaceutical composition of claim 20, wherein the compound is

or a pharmaceutically acceptable salt thereof.

43. The pharmaceutical composition of claim 20, wherein the compound is
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or a pharmaceutically acceptable salt thereof.

44. A composition comprising a compound having the structure of formula (I):

/(Rz)m

(RY, i /(\/ﬂ
N N |
A

HN__ _N.__NH
Y
=N
NH2 (D,

a pharmaceutically acceptable salt thereof, an isomer thereof, or a mixture thereof, wherein:

R4

nis0,1,2,3,or4;
each R' is independently selected from halo, cyano, alkyl, or alkylsulfonyl, wherein the alkyl

moiety may be optionally substituted with 1 to 3 halogen;

mis0, 1,2 or3;
each R? is independently selected from halo, -NHa, alkoxy, alkyl, or cycloalkyl, wherein the

alkyl moiety may be optionally substituted with 1 to 3 halogen;
R is hydrogen, alkyl, or cycloalkyl, wherein the alkyl moiety may be optionally substituted

with cycloalkyl; and
R*is cyano, halo, or CONH,.

45. The composition of claim 44, wherein the mixture comprises the {S)-enantiomer and the (R)-

enantiomer of the compound or a pharmaceutically acceptable salt thereof.

46. The composition of claim 45, wherein the (S)-enantiomer of the compound or a

pharmaceutically acceptable salt thereof is present in excess of the corresponding (R)-enantiomer.

133




47. The composition of claim 45, wherein the composition comprises the (S)-enantiomer of the

compound or a pharmaceutically acceptable salt thereof and is substantially free of the

corresponding (R)-enantiomer.

48. The composition of claim 44, wherein the compound is selected from the group consisting

of:
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or a pharmaceutically acceptable salt thereof or an atropisomert thereof.

49. The composition of claim 44, wherein the compound is selected from the group consisting
of:
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or an atropisomer thereof.

50. The composition of claim 44, wherein the compound is

2
g
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N
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or a pharmaceutically acceptable salt thereof.

51. The composition of claim 44, wherein the compound is

or a pharmaceutically acceptable salt thereof.

52. The composition of claim 44, wherein the compound is
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or a pharmaceutically acceptable salt thereof.

53. The composition of claim 44, wherein the compound is
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or a pharmaceutically acceptable salt thereof.

54. The composition of claim 44, wherein the compound
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or a pharmaceutically acceptable salt thereof.

55. The composition of claim 44, wherein the compound is

or a pharmaceutically acceptable salt thereof.

56. The composition of claim 44, wherein the compound is
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or a pharmaceutically acceptable salt thereof.

57. The composition of claim 44, wherein the compound is

N
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or a pharmaceutically acceptable salt thereof.

58. The composition of claim 44, wherein the compound is

or a pharmaceutically acceptable salt thereof.

59. The composition of claim 44, wherein the compound is

or a pharmaceutically acceptable salt thereof.
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